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BOTH SINGLE AND DUAL 
DRIVE MODELS AVAILABLE. 

MAKE CUSTOM DISKS WITH 
JUST THE MUSIC YOU LIKE 

TOTALLY SELF CONTAINED, 
NO ADDITIONAL HARDWARE ································

IS REQUIRED 

=-~ 

111111 

EXTERNAL SCSI-II PORT WORKS 
LIKE A STANDARD CD WRITER 
FOR CREATING CUSTOM DISKS. 

INTERNAL A/Y HARD DRIVE 
STORES DISK IMAGES FOR MULTIPLE 
COPIES, AND CUSTOM AUDIO DISKS. 

ADVANCED FORMAT DETECTION 
PRODUCES PERFECT DUPLICATES 
ON STANDARD CD·R MEDIA. 

COPY ANY CD NOW. 
NO PC RE UIRED. 

DUPE·IT! 
Instantly copy music and 

CD-ROM compact discs. Make 
backup copies of your favorite 
music and software on rugged, 
permanent CDs. Produce compact 
discs quickly and economically. 
No mastering or multimedia 
experience is required. 

Insert your original CD and 
press "start." The multimedia 
processor quickly copies any disc 
to the internal AN hard drive. 
Insert blank CDs and make as 
many copies as you like. You'll 
produce perfect duplicates. The 
system is totally self contained ~ 
no additional hardware is required. 

BUY DIREa: FROM $795! 

408 330·5524 
Just plug in the power cord 

and press "start"~ it's that easy. 
You can even make your own 

custom music CD without a PC! 
Insert your original CD's, select 
the tracks you want, and Dupe-It 
will copy them to the internal hard 
drive. Then insert a blank CD, 
and you'll have a custom music 
CD with just the songs you want. 

With the included CD mastering 
software, Dupe-It will work over
time as your personal CD design 
system. Just attach a SCSI cable 
to your PC or Mac, and you're 

ready to design and create your 
own original CD's. Similar systems 
used in duplication houses cost 
over $5,000. Now you can easily 
copy CDs yourself for a fraction 
of the price. 

CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE., SANTA CLARA, CA 95054 

WWW.DUPEIT.COM 

Musicians-ask about our pro-audio CD recorders. Software publishers - ask about our high-volume multi-drive duplication systems. 
Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed. 
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I / ~1 f Electronic 
Supply ~ 

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

Tiny Color CCD Camera! 
+ One of the worlcfs smallest color cameras! 

+ Camera-on·a·board measures 1.Sr x 1.3·, 1 • thick! 

+ Has glass micro-lens element, not pinhole ~ns 

+ DSP on board for auto white-balance. shutter 

+ Standard NTSC composite video output 

+ 350 lines horiz. resolutton, 7 lux sensitivity 

+ Uses 4 - 5 VDC, only 150 mA! Three AA batteries would 
power ii for over six hours! 

+ New in OEM pkg (no box), 90-day HSC warranty 

HSC# 17736 $89.95 

Drive-bay Amp & Equalizer 
+ Made by NEC. fits into standard 5.25" drive bay 

+ 5-Band equalizer has 4 channels 

+ 6 watts RMS/channel, 25 watts RMS total power output 

+ Connects to drive power connector 

+ No special software or drivers reqd! 

+ Compatible with any sound card 

+ NEC Speakers are 11 " tall , 4.5" wide 

+ Speakers have 4" 40-watt woofer, 1" dome tweeter 

+ Includes all cables, hookup accessories 

+ New in plain brown box, 90-day warranty 

+ Seagate with SCSI interface full-height drives 

+ Good, Reliable drives for many applications 

+ Choose from 670 or 330 MB size ~-~ J:, 
+ With 90-day warranty! • • 

HSC#17556 

HSC#1755 7 

ST4766N 

ST 4385N 

$35.00 
$29.00 

Video-hacker Dream! 
t Logitech Videoman Video-conference camera & interface 
t These units were sold with Hewlett Packard S-700 work-

stations for videoconference capability 
+ We do not have technical data , software or manuals 
+ All we have is cameras with stand, and SCSl·ll interface 
+ The camera is on a weighted stand that extends from 13• 

tall to over 20· tall , and has a stereo microphone 
t Color camera is digital output only (not NTSC) as far as we 

can tell -- but who knows? 
t Interface box has two SCSI-II ports on back, and a DC 

power input (we do not have the adapter), and on the front 
it has a mic. out jack, composite video out (BNC), and the 
connector for the camera cable. 

RAID Server Chassis 
+ Trimm H420 Super Server rack-mount chassis will ac

commodate a htgh-end multiprocessor system board 

with a PCI RAID controller. 
+ Slots for etght RAID drives on removable sl ides 

+ Space for two CD-ROM or tape drives 

+ Three hot-swappable power supplies (300W) included 

+ Environmental processor and LCD display 

+ Can accommodate Alpha or SPARC system boards 

+ Three 95 CFM fans and one 17 CFM blower 

+ Measures 17. 75" high, 19" wide, 17" deep 

+ New in box, with rack slides, 90-day warranty 

HSC#80463 $395.00 

Fujitstu 1 GB Drives 
t Model #s M1606S, M2694E $ M2932SA 
t SCSI Interface - 3.5" size. includes 5.25" brackets 
t Tested good and DOS formatted 
t Used - w/90-day warranty! 

69.00 

External SCSI Drive Cases 

+ Bargain case for s .2s· drives. brand 
new! 

+ 7" x 4.5" x 10.5" overall size 

+ 50-pin SCSI connectors 

+ SCSI ID switch 

HSC# 1713 0 

+ High quality low profile case for 
s .2s· drives, brand new! 

+ 7" x 2.25" x 11 ·overall size 

+ 50-pin SCSI connectors, RCA 
Audio connectors 

+ SCSI ID switch, termination switch 

t Tiny 12W Power Supply (5VDC @ 1.4A, 12VDC @ .4A, 
probably only good for CD-ROM's) 

+ Fan-cooled, uses standard IEC Power cord (not included) 

HSC# 17357 $29.95 

+ Note: HP and Logitech will provide no information on these Corel Office Professional 7 :• 

HSC#17503 $39.95 

Toll Free (Orders Only) 1-800-4 HALTED 
Internet World Wide Web: 
3500 Ryder St., Santa Clara, CA 95051 

+ Great Software Bundle -- Amazing Value! 

+ Includes Corel Wordperfect 7, Corel Quattro Pro 7, 
Paradox 7, Corel Presentations 7, CorelDRAW 6, 
CorelFLOW 3. Sidekick 95, Netscape Navigator, Dash 
board 95, 1000 fonts, 10000 clip-art images, more! 

+ ForWindows95, WindowsNT3.51 andWindowsNT4.0 

+ Distributed on CD-ROMs, with hefty manual pack 

+ New, shrink-wrapped in box, 90-day warranty 

HSC#80436 $47.50 

Electronic 
Supply lE 

(1 ·800-442-5833) 
http://www.halted.com 
(408) 732-1573 

I!!!!!! 
liiiiii 

4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 

.... 
-" 

ATX Pentium Motherboard 
+ Support for Intel Pentium 90-200, 166-200 MMX CPU's 

+ Also supports Cyrix/IBM 6x86 P, PR 150 & 166 CPU's 

+ Also supports AMD KS, and, wilh special VRM, K6 CPU's 

+ 4 PCI slots, 4 ISA slots (one shared), 16-bit stereo sound 

+ 4 DIMM RAM sockets. parity or non-parity, ECC, EDO, FP 

+ On-board 2 x IDE, 2 x 16550 Serial ports, 1 parallel port 

+ New, 90-day warranty (CPU not included) 

HSC# 80437 New Price! $39.95 

Compaq Docking Bay 
+ Compaq docking "Smartstation" for laptop computer (we 

don't know whichl) 

+ Has two internal ISA slots 

+ SCSI port, network ports. serial, t~iiii~~ parallel . video, keyboard & 

mouse ports on back. 

+ Used, 90-day warranty 

HSC#17713 $39.00 

PCl-Bus 56K Modem! 
+ Genica PC I-Bus 56K Modem at unheard-of price' 

+ Data, FAX, voice, full V.90 compatibility 

+ Voice from handset 

+ Windows 95/98 or NT only (Not Win 3. 1 compatible) 

+ Uses latest Lucent chipset , comes with Lucent drivers 

+ New retail box, with Trio application software on CO 

+ 90-Day Warranty 

$39.95 

Laptop Carrying Cases 
+ Two sizes, 12" x 9.5" x 1.5" and 12.5" x 10" x 2" inside dim. 

+ Both have velcro-sealed outer pouch, padded shoulder Ii 

strap with heavy-duty swivel hooks, zipper closure. 

+ Handsome black vinyl ·1eather-grain • exterior 

+ Cushiony plush interior protects your laptop's case 

HSC#17662 

HSC# 17663 

Large s ize case 

Small size case 

$22.50 
$17.50 

Off-Brand Alarm Stuff! 
These items are dealer-returned inventory (shelf worn pack
aging but unused) of home security components that were 
made by Te/ko Inc. Mix and match to create your own 
bargain security system! All items have mounting screws or 
adhesive pads, instructions, and alarm units have window 
warning stickers. All parts have 30-day warranty. 

+ ST9 11 Automatic Phone dialer has screw terminals for 
sensor input, power adapter, and very long phone cord. 

+ Instantly con tacts up to four pre-selected phone numbers 
with your own digitally recorded 16 second message. 

HSC#17718 Phone Message Dialer $27 .50 
t S 1 OOM Magnetic entiy sensors (mag-switch) have a reed

switch and magnet pair for door or window mounting, and 
approx. 50 feet of white hook-up wire. 

t Use with PIA units or Entiy Guard below for additional 
protection. Switches may be used in series for multiple 
door/window protection. 

HSC#17723 Magnet ic Entry Sensor $1.95 
t S002M Digital Control Motion Alarm has wall-mount 

keypad, Pl A infrared motion detector with 110° coverage 
to 60 feet, programmable security code, 10 - 15 second 
entty delay, extremely loud alarm. 

t Uses 9V batteiy or AC Adapter (neither included) 

HSC#17720 Digital Control Motion Alarm $15.00 
t SOOBB Digi1al Control Motion Alarm with Safety Chime has 

wall-mount keypad, PIA infrared motion detector (same 
as S002M above) with very loud alarm OR safety chime 
alert . 

t Uses 9V batteiy or AC Adapter (neither included) 

HSC#17721 Digital Motion Alarm/Chime $17.50 
t S082X Entty Guard Alarm has wall-mount keypad, mag-

switch activation (one switch included), programmable 
security code, 10- 15 second entiy delay, extremely loud 
alarm or pleasant door chime. 

t Uses 3 AAA batteries (not included) 

HSC#17722 Digital Entry Guard Alarm $12.50 

Visit HSC's Website! 
+ Pay us a virtual visit on the World Wide Web! 

+ Simply point your browser to hltpi lwww.halted.com 

+ Site is constantly being revised, please visit often! 

+ Check out the amazing •Gizmo of the Week· feature! 

Lead-Acid Rechargeables! 
These are all new batteries by Tempest with tab terminals. 

Perfect for hobbies, security systems, battery back-up, etc. 

+ TRl .2-6, 6VDC at 1.2 AH, measures 3.75 x 1x2" 

HSC#17589 $3.95 
+ TR1 .2-12, 12VDC at 1.2 AH, measures 3. 75 x 1.875 x 2" fa 

HSC#17197 $4.95 
+ TR4-6 , 6VDC at 4 AH , measures 2.75 x 1.75 x 4" 

HSC#17588 $4.95 

Take Your Pick of Floppies! 
+ Teac 1.44MB 3.5" Floppy Drive 

+ lndustiy standard floppy drive. beige face plate 

+ New OEM Pack, 90-day warranty 

HSC#17654 $19.95 
+ Citizen Wl D 1.44 MB floppy measures only .43 • thick! 

+ Interface is 26 conductor 1 mm pitch printed ribbon cable 

+ Short (1.25") ribbon cable included 

+ Black bezel - New OEM Pack, 90-day warranty 

+ Sorry , we do not know whtch !a t s will accept this drive! 

HSC#17587 $25.00 

$29.00 

CD-ROM Writer/Readers! 
+ Ricoh RS-1060C CD Recorder/Player System 

+ SCSI Interface, 2x4 (2-speed write, 4-speed read) 

• • • 
External type, case is 9.75" x 2" x 11 " deep 

Caddy type, includes caddy, power cord, driver disk 

New in OEM box with manual, 90-day warranty 

HSC#17567 New Price! $159.00 
+ Also available (only a few!) internal IDE type 2 x 6 speed 

+ Sony CDU298E (factoiy refurb) , caddy type, $139.00 

Used Mac Keyboards 
+ Two styles available, for Macintosh II and Performa 

+ Both are used, with 30-day warranty 

+ Replacement keyboards are hard to find! 

~ 
~ 

HSC#17394 

HSC#17386 

Mac II keyboard $24.95 
Performa ke board $32.50 

Briefcase of Goodies! 

t These handsome hardshell cases were used to carry a 
laptop-computer estimating system (laptop not included) 

t They were used with a Compaq L TE laptop, and provided 
a SCSI port for a CD-ROM drive with batteiy back-up 

t Large Nicad pack has 10 Sanyo Cadnica cells. 
t Built-in 19VDC power supply for batteiy charging 
t Tiny piggy-back PC board seems to be a SCSI interface 
+ Case measures 1a· x 14•x r, with several compartments 
t SCSI II to CEN50 SCSI cable, many great parts inside! 
+ Buy either the whole assembly, or just the parts you want! 
t Not guaranteed to function with laptops - for parts only! 

HSC#17180 Complete Laptop Case $29.95 
HSC#17182 Empty Hardshell Case $15.00 
HSC#17181 Nicad Pack, 12.SVDC, 5AH $17.50 
HSC#17179 SCSI ti Cable, 1 ft. long $12.50 

HSC Catalog online! 
+ That's right, get HSC's catalog on the World-Wide Web! 

+ Simply go to www.halted.com and follow the big red link. 

+ Adobe .PDF files are available for download and viewing. 

+ Or drop on by and pick one up ... we'd love to see you! 

Terms: Some quantities limited; all items subject to prior sale. Minimum order: $10.00 plus shipping. Orders under $20.00 subject 
to $2.00 handling fee, in addition to shipping. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface 
(no P.O. Boxes) unless otherwise specified, in which case prevailing carrier rate.J2!..u.s $5.00 handling fee applies. Prepaid orders that 
don't include shipping charges will be shipped freight COD. There is a $5.00 UPS charge added to shipping charges for COD shipments. 
If you have questions about your order, please call Customer Service at (408) 732-1854 M-F 9AM to 5PM PST. 
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Our growing list of 
contributors includes ... 

(back cover) 
__.__ (pages 2 ,95) 

As a special bonus, 
NETCOM (page85) 

will be furnishing 
goodies monthly, 
including the IC 

MASTER and more! 

Subscribe today and be 
automatically entered in our new 

MONTHLY PRIZE DRAWING!!! 
As a current, paid subscriber, you 
will be automaticallv entered each 
month in our drawing. 
To Subscribe - Just fill in and mail 
the enclosed subscription card or 
call our toll free order line at 
(800) 783-4624 with a Visa or 
MasterCard. 

If you do not wish to order a subscription, but 
would like to be entered in our drawing, sim
ply send or E-Mail your name, address, and 
telephone number, to NUTS & VOLTS, 
430 Princeland Court, Corona, CA 91719, 
drawing@nutsvolts.com. No phone entries 
accepted. All orders/entries must be received 
by the last day of the month to be included in 
that particular month's drawing. 



BOATERS AND ROVERS UPSET WITH HF SSB 
PHONE SERVICE SHUTDOWN 
February 28th is the final day that AT&T will handle telephone calls over 
high-frequency single sideband. But there will still be ways to communicate 
effectively .. . 

Gordon West ... Page 6 

LOOKING INSIDE A POWER SPLITTER 
Ever wonder what's inside a TV power splitter? Read on ... 

Gerald Roylance ... Page 10 

AUTOMOTIVE NAVIGATION: WHERE IT'S AT AND 
WHERE IT'S GOING 
This article explains the inner workings of automotive navigation systems. 

Jeff Stefan .. . Page 19 

BUILD AN INEXPENSIVE WHOLE-HOUSE TEMPERATURE/ 
HUMIDITY MONITORING SYSTEM - PART 1 
With the THX10 remote monitoring system described in this article, you will 
be able to transmit data from up to eight monitoring stations on your 
house's power line, and receive the information on your PC, without any 
calibration or wiring between rooms. 

Mike Keryan ... Page 33 

In this MAGNIFIERS 1X TO 1000X 
Magnifiers come in many sizes, shapes, and prices. Find out which one is 
the best for your applications. 

• John C. Little ... Page 76 issue ••• DOING ELECTRONIC CALCULATIONS WITH ELCAD 

Published Monthly By 
T & L Publications, Inc. 

430 Princeland Court 
Corona, CA 91719 

(909) 371-8497 
FAX (909) 371-3052 
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Learn to use this simple software program that allows you to do some fairly 
complex electronic calculations quickly, and print out the results. 

Copyright 1999 
by T & L Publications, Inc. 

All Rights Reserved 

All advertising is subject • 
to publisher's approval. We 
are not responsible for mis
takes, misprints, or typo
graphical errors. Nuts & 
Volts Magazine assumes no 
responsibility for the avail
ability or concfrtion of adver- . 
tised items or for the hon
esty of the advertiser. The 
publisher makes no claims 
for tl'le legality of any item 
advertised in Nuts & Volts. 
This is the sole responsibili- , 
ty of the advertiser. 
Advertisers and their agen
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protect the publisher from 
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advertising placed in Nuts & 
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Fred Blechman ... Page 89 

AMATEUR ROBOTICS NOTEBOOK 
Even though you will be starting with a very simple hardware/soft
ware combination, this month's project will put your skills to the test. 

Robert Nansel ... Page 82 

ELECTRONICS Q & A T J Byers .. . Page 66 

OPEN· CHANNEL 
Lightning observing: some lightning detection history, types of light
ning, and constructing a storm scope. S 

11 Cofler tor? Joe Carr ... Page 1 s 

RESOURCE BIN 
Another look at some favorite websites. 

Don Lancaster ... Page 79 

STAMP APPLICATIONS 
If you ever wanted to store a text file and parse the data out to 
some serial device, or have a string of serial data stored automatical-

, ______________ ..,. ly, then the RAMPack B may be just what you're looking for. 
Lon Glazner ... Page 62 Nuts & Volts Magazine is published monthly for $19.00 

per year by T&L Publications, Inc., 430 Princeland Court, 
Corona, CA. POSTMASTER: Send address changes to 
Nuts & Volts Magazine, 430 Prlnceland Court, Corona, CA 
91719. 

THE COMPUTER-CONTROLLED WORLD 
Will return next month ... 
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BOATERS AND 
ROVERS UPSET WITH 

HFSSBPHONE 
SERVICE SHUTDOWN 

ometime in tbe late afternoon on 
~ February 28th, AT&T station KMI in 

San Francisco, AT&T station WOO 
in New Jersey, and t}T&T station 
WOM in Miami go off the air. 

Thousands of boaterp, missionary stations, 
RVers, baclt'packers, i:l!ld isolated stations 
depending on them for powerful high-frequen
cy telephone coverage won't even get a friend
ly operator to tell them there"'is no more ser
vice. All they will hear on the 50 channels on 
high frequency between 2 MHz to 26 MHz is 
white noise. ~ 

For decades, the AT&T high seas radiotele
phone service has provided powerful global 
high-frequency con
nections to the AT&T 
land-line system in 
the United States. 
Their three stations 
each ran thousands 
of watts of power into 
phased-array towers, 
giving mariners out 
on the high seas 
almost global cover
age to their stations 
manned by helpful 
technical and tele
phone operators. Ship 
station eqoipment 
could be a simple 10-
watt marine single 
sideband, or an elabo
rate full-duplex com
mercial kilowatt origi-

:t-<;~~ .. -... 

Gordon West (L) discuss,es~,,~Fe 
channels for WLO with.:ICOM 

America's Jim Tindal_! i(R). 
, A'-.~'.f~Ji~~-

tmllY found aboard cruise ships. The AT&T 
channels were duplex, s o bigger equipment 
could allow full duplex - talk and listen - so 
either party could interrupt each other during 
the phone call. 

Full duplex on marine single sideband high 
frequencies is actually more desirable for a 
phorfe call than the new satellite systems. The 
satellite systems, including new digital cellular 
systems, have a delay in a full-duplex conver
sation, so interrupting a fast-paced phone call 

February 28, 1999, is 
the final day that AT&T 
will handle telephone 
calls over high-frequen
cy single sideband. 

6 February 1999/ Nuts & Volts Maga zine 

is SQ(lletimes a {roblem. Fdf 
satellite calls to the geostationary · 
relay space stations, the delay is • 
due to the 22,500-mile radio path. t 
On local digital cellular networks, 
the delay is the analog-to-diac ...... . 
logue-to-analog conversion., The .. 
delay · , etimes cause an • 
echo, ut will usually make,a fsist
paced cor;.iversatiop almostiriipos
sible when~ both parties are trying 
to speak at the same time. 

But on m9jjne single side
band over higlrfrequericy, there" 
was no delay - and ~his ~ade HF 

phohe calls from a 
relatively simple ' 
piece of high-fre
quency equipment a 
great way to go. 
Prices were also" 
cheap through the 
AT&T high seas ser
vice, wh~charged 
no month1y foe to be 
registered, and the 
only time you paid 
$5.00 a minute was 
~en you were actu~ 
ally speaking with a 
party you were c,.all
ing or the party that 
had called you in ttie remote area. You wbuld 
not be charged for a busy number, ndT would 
you be charged for radio checks, calls to the 
Coast Guard, or calls to the operator just to 
double-check for messages holding. 

"AT& T's high seas radiotelephone ser-
. vice has )1lpyed an integral role in the devel
opment of maritime communications. 
However significant the accomplishment, 
time and technology have steadily advanced 
commercial mobile satellite communica
tions. So' much, i,!Jlfact, that derpand from 
seafarers for more 'sophisticated and cost
effective methods of communicallons has 
outpaced the nee~s for terrestrial radio ser
vices. As a result, AT&T will close its three 
radio coast stations as of February 28, 
1999,." comments Vince Zuz;a, Mobile 
Satellite Service Manager of AT&T. 

Not only will boaters be off the air with sin-
gle sideband phone calls to AT&T, but also the, 
thousands of users who use the AT&T station • m*' 
to their SSB equipment SOMEWHERE out 
there in radio land. Although the high s~as ser-



AT&T radiotelephone customers with 
a special rate of $2.50 per minute," 
comments Zuza. He is expecting that 
mariners will chuck their SSB equip
ment overboard and buy a "discount 
priced" $5,000.00 INMARSAT marine 
mini-M terminalthrough Mackay 
Communicati<;>.t\s . . l . sE!~ no mention 
about the steE!P"~;rifh,ly "service fees 
for INMARSAT; ~q~or the mariner 
that doesn't mak~i ffiany phone calls, 
this might NOT be a viable way to 

go. ' 
Does this shutdown of AT&T 

high-frequency service mean the 
ise of high-frequency single side

and? Absolutely not! Ham operatprs 
can run phone calls: called phone ~· 
patch, through state-side ham sta
tions. And the ham license for 
General class worldwide operation 
will '8· easier than ever to obtain next 

modem to go along with the SSB, plus the 
computer, but nonetheless, E-Mail over high 
frequency is another good way to get the very 
last drop of signal out of your SSB radio jnvest
ment. (Next month, high-frequency SSB E-MajJ 
wiU be explained.) 

' 
GOOD NEWS FROM STATtON WLO , . 

AT&T is not the ,only FCC>Jicensed, public 
coast, single sideband radiotele~hone station. 
Down in Mobjle, AL, a company called Mobile 
Marine Radio offers 24-hour-a-day voice single 
sideband radiotefephone servR:e, and they 
have a powerful antenna system that can 
react} out up to 10,000 miles away. They h()ve 
been licensed to op'erate on specific ITU chan
-m~ls between 2 MHz to 25 MHz, and this allows 
!16 ~nneJs of half-duplex or full-duplex SSB ~ 

''icatio,ns to register.ed stations any-
,,,w '.the ~orld. You could even register a 
';Qit}gy, using temporary FCC call signs made 
' u)'.1.gf the dingy bow state registration number 

vice is specifically for boats, there are thou
sands of users who may be sailing in jungles, 
mountain peak.a; remote des~~mote 
campsites in Alaska, remote valleys in Canada, 
remote villages in Mexico, and just about any
where else that is not presently served by cellu
lar telephone service. The 'AT&T operators 
were only concerned about your signal 
strength, not the fa<:t that you were necessarily 
beside the ocean, on the ocean, or under the 
ocean. As long as you appeared as a regis
tered ship station, that was fine with them. 

fall when the code requirements drop from 13 
wpm to 5 wpm. The only thing that ham radio 
cannot do is handle business fraffic. 

SSB equipment can also contact "private 
coast stations" that may offE!r phone patch 
cap~bilities to their member .stations. There is 
a fii\'e line here before that private coast station 
becomes a public coast"statioq,, so we'll have 
to wait and see what hap~ns:,,. , 

There is also single~ siq~~ahd E-Mail. E~Mail 
could be run on ham freqUef"l~jeS if the opera
tor was a ham, and may als~ be run on public 
coast E-Mail stations if out on the water or 
roaming. in a water region. There is also Sail 
Mail where a single sideband set can work 
through private coast stations to .access E-Mail 
services on line. It takes an additional rapio 

clnd' the letter "K" preceding the two-letter, four., 
number combination. 

The call sign of the high seas radio service 
Is WLO - Whiskey, Lima, Oscar - and their 
signals come m loud and olear:,oli the following 

· frequencies: • -'~ ' 

ITCI 
Channel 
2XX 
405 IA 
414 
419 

.,., l 

Receive ... ;:.;··;; .. :··~ransmit 
Frequ~~c~'. J'i~: freqµency 
2672 KHz\:.:"'.:~43p ·KHz 
4369 KHz · ' • 40..,7 KHz 
4396 KHz 4104 KHz 
4411 KHz 4119 KHz 

"To help insure that customers migrate to 
substitute services in a smooth manner, we are 
introducing an INMARSAT satellite service for 

THE BEST PRICE EVER 
ON THIS INDUSTRY FAVORITE 

S1 .095 + SHIPP1fl G 

HP 86408 SIGNAL 
GENERATOR OPT 003 

CONDmON CODE "A" 

Frequency: 500KHz to 512MHz. Indicates to 
1024MHz. Requires external frequency dou
bler for 1024MHz (supplied with unit). Readout 
can be used as a frequency counter. 
Accura~: 6.5 digits expandable to X10 and 
X100. Output: -145dBm to +19dBm (0.5 to 
512MHz). Modulation: AM, FM, pulse, 400 and 
1 KHzJ 1 mV to 1 V internal. Has input and out
put 01 modulation sources. PRICE: $1 ,095 

-·· LIMITED SUPPLY 
DUE TO OVER

WHELMING 
DEMAND 

HP 200CD Oscillator ........ $95 
HP 312B Selective Voltmeter .. $695 
HP 331 Distortion Analyzer .. . $249 
HP 400E Voltmeter .. .. ... . . $325 
HP 412A Voltmeter ......... $95 
HP 415E Voltmeter . ..... ... $125 
HP 3435A Multimeter ....... $295 
HP 8160A Generator ....... $2,800 
Krohn-Hite Model 4300A 

Oscillator .............. $395 
PAD Type 2020 Vector Voltmeter 

w/sampling heads ........ $250 
Systron Donner Spectrum Analyzer 

Consists of turnn9 unit Model 
809-1 , display unit Model 
712-1 . - .... - .. .... .. .. $1,995 

Watkins Johnson WJ-8628-4 
Receiver ............... $8,500 

AN/URM-120 
50 OHM THAU-LINE 

RF WATTMETER 

Frequency range: 2MHz to 
1000MHz. Power range: 10 
watts to 1000 watts. 

,___ _____ __, USWR!>1.08 to 1. Uses three 
plug-in coupler elements (included). CU-753 2 to 
30MHz 50 to 100 watts CU-754 25 to 250MHz 10 to 
500 watts CU-755 200 to 1000MHz 10 to 500 watts. 
Connector: Type N. Case included. Size: 7"Wx6-
5/B"Hx7-1/5"D. Weight: 6.5 lbs. Price: $395 

TEKTRONIX 2336YA DUAL TRACE 
1 OOMHz PORTABLE OSCILLOSCOPE 

~iiiiiii~ Vertical: DC to 100MHz 
I~ band with 5 mV per div. to 

5V per div. maximum sen
sitivity of 2mV/div. 
Horizontal: nme Base A: 
0.05 uS/div. 0.5 sec/div. 
X10 to 5 ns/div. Time Base 
B: 0.05 uS/div. to 50 

L~~!!'!~~~"!'.__J mS/div. X10 to 5 ns/div. 
Has digital readout of 
delta time, delayed sweep, Price: $795 

LAMBDA 
LK344A-FM 

POWER 
SUPPLY 

Front panel voltage 
and current meters. • 

and XV input div. 

Con-vection-cooled, ._ 
no blower. Voltage =::.._.:..----:::__-======i 
adjustable from 0 to 60 voe at a maximum 
current of 4A. Regulation 0.015% or 1 mV. Line or 
load. Series/paranel operation. Remotely programma
ble by voltage or resistance. Less than 500µ\I RMS 
ripple. Conslant current/constant 
current NEW Price: $395 

' 

.607 
·- 824 ~. 

829 

HP 180A SCOPE 
(MIL SPEC AN/USM-281 A) 

~-----~ Includes vertical plug-in 

TELEGRAPH 
KEVER 

1801 A (PL 1186), hori· 
zontal plug-in 1821A 
(PL 1187). Tested. 
Manual Reproduction: 15 

$195 

Unique item for 
military collectors. 
J37 telegraph key, 
new in original ~-~-~~--= 

government package. 

JONES MODEL 1600-1 
TACHOMETER 
Instrument tachometer centrifugal 
mechanical tach measures RPM 
scale 0-500 RPM, coupling shaft 
1 /8" accessories, various size 

rubber tipped drive couplings, case new. Also Jones 
Model 160CH RPM scale 0-11,000 RPM w/accessories 
new. $35/ea. or 2 for $50 

STACOTYPE 3PN1020 
50/60 cycle. input 240 volts, out
put 0-240/280 volts, 3.5 amp. 
$145 NEW 

SINGER CSM-1 
COMMUNICATIONS 
SERVICE MONITOR 

CT SYSTEMS 30008 
SERVICE MONITOR 

$2,500 

Write In 32 on Reader Service Card. 

6519 KHz 6218 KHz 
87&.8 KHz •. --- 8264 KHz 
800J KHz 8279 KHz 

MORGAN DATA 
SYSTEMS 
MODEL 8609 
Constant voltage or current 
power supply voltage 
range: O to 50 volts. Current 
range: O to 1.5A. Readout: ~----~ 
3 digit with 0.1 volt and 1 mA current resolution. 
Regulation: linear; input voltage: 115V/220V. 
Adjustments: voltage and current has remote 
control adjustment capability. NEW. Price: $95 

EXTENSION CORD 
ROYAL ELECTRIC 
15 fl_ long (5 yards), general purpose 16-3-SJT, 
13N125V. 0-7215, UL approved. PRICE: $3.95 
NEW 

- NICKEL CADMIUM BATTERY 

G.E. Catalog No. 42B004KA01 . Nominal volts 
12 rated capacity 4.0aH, wt 5 lbs. NEW $55 

RT-202 RECTIFIER 
TRANSFORMER 
MFG. STANCOR 
Primaries 117 volts, 
50/60Hz solder lug termi
nation, secondary multiple 
voltages and currents. 
Spec sheet available. 

$15 
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830 
836 
1212 
1225 
1226 
1607 
1641 
1647 
2237 

8806 KHz 
8713 KHz 
13110 KHz 
13149 KHz 
13152 KHz 
17260 KHz 
17362 KHz 
17380 KHz 
22804 KHz 

,. 

8282 KHz 
8113 KHz 
12263 KHz 
12302 KHz 
12305 KHz 
16378 KHz 
16480 KHz 
16498 KHz 
22108 KHz 

Both transmit and receive are all operated 
upper sideband. Equipment as~ small as the 
portable SGC-2020 at 20 watts output is capa
ble of reacijing this station thousands of miles 
away. Just be sure to give your receive and 
transmit frequencies correctly - the received 
frequency is always higher ig. kilohertz than the 
transmit frequency. 

If you plan to use their radiotelephone ser
vice for both sending phone calls, as well as 
receiving them from shore, you need to regis
ter ahead of time. While you could do it on the 
radio, it's best NOT to give out a credit card 
number on transmit. Even though other sta
tions may be listening duplex, you don't want a 
shortwave listener tuning into the transmit side 
of your duplex conversation and grabbing your 
credit card number. 

The ICOM SSB (belmv VHF) wfl h,dial 
in all new telephone channels J }om 

IT<J memory. ~ 

w 

Here's how to register: 
,,, '"-«i 

TELEPHONE: 334-666-5110 
FAX: 334-666-8339 

E-MAIL: wloemai~@-aol.com 
(-@- in place of ASCII "atsign" ) 

E-MAIL DIRECT: rene@shipcom.com 

, you can hear our signal 
just a nywhere in the world," com-
ments K.C. Robinson, the lead•radio 
technician at WLO, holding ham call 
sign KQ4.ZL. "We are loud, and we have 
a very low-noise floor to sniff out weak 
signals comin in, too, " adds Robinson. 

"And we are looking for. customers, " 
comments Rene Stiegler of WLO. "We 
are capable of handling the registration 
of those mariners who may be leaving 
any other turned-off service," adds 
Stiegler. 

But we will miss the friendly sounds 
of the AT&T high seas operators. These 
men and women were there to handle 
Mayday emergency call?, rescue calls to 

Rates are similar to what AT&T had before 
they signed off - $4.99 a minute anywhere in 
the USA with no land line charges. Three
m inute minimum. If you can get through on 2 
and 4 MHz frequencies, you can save money 
and make phone calls for $2.99 a minute with
out land line charges. Pay a buck more and 
you can place phone calls through WLO to 
anywhere in the world, and they again pick up 
the land line charges. 

the Coast Guard R~scue Coordination Center, 
and just radio checks and "I'm Jonely, anyone 
there?" calls in the middle of the night. We are 
disappointed that these operators won't be 
heard on the airwaves anymore - they have 
done a fabulous job over the years past for 

So don't throw out your marine S,SB yet - ,, 
and if you' looking for an inexpen'sive way of 
making phone calls from an SSB, contact 

AT&T. I. 

Used HP Duplex Laser Printer& 
Blowout Price $300.00 

Hewlett Packard lllD - Empty MIO Slot to Install a Jet Direct Card 
300 DPI - Can Print Double or Single Sided - Dual Letter Trays 
Can Take Letter or legal Size - 3 Meg of Ram (Expandable to 8) 
lease Returns, but were well maintained Under Service Contract 
llo Hassle 30 Day Warranty - Uses 951 Cartridges 

Quality Computer Towers AT Style 
(Not ATX) 

Full (260 Watt)(11 bays) $35.00 
Mid Size (230 Watt) (7 bays) $22.00 
Mini Size (230 Watt)(& bays) $17 .00 

Hard Drives 
New .2. , Gig Seagate SCSI 

sao.oo 
New Micropolis t .53 gig SCSI 

sso.oo 
New 760 Meg ESDI XTB7BOEH 

$40.00 
Lots of Microwave Goodies In Stock 

Brand llew Waretek 907AF Ftequenq lienetatotS 
Range 7-12.4 GHz S 1 000.00 
HP Direct Reading Frequency Meter 

#R532A 26.5-40 GHz New $500.00 

SMA Attenuators - Stepper Motors 

Electro Mavin 
800-421-2442 or FAX 310-632-9867 

E-Mail john@mavin.com 
Visit Our Web Site for More Info and Specials 

http://WWW.mavin.conVmavin.hbnl 
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WLO and get registered with no monthly regis
tration charge. 

Remernber, next month - all about high
frequency SSB E-Maij. NV 

Scott Edwards Electronics 

. Graphics 
LCD Module 
with Serial 

Interface 3.66" by 
2.76" 

The new G 12864 makes it easy to display text and graphics on a 
128-by-64-pixel LCD It interfaces witha computer througha 2400 
or 9600-baud RS -232 serial hookup 

Text Features 

The G 12864 works like a serial-receiveterminalltdisplays text ina 
4-lineby 16-character format.'Thxt is displayed in a large 8- by 16-pixel 
font, which can be edited to include custom symbols. 

Graphics Features 

The display lets you plot points, draw lines, and display full-s:reen 
graphics using easy instructions Its flash memory stores the text font 
plus 14 screens. You can create fonts and graphics on your PC, then 
download t hem to the G 12864 using the included software. 

Convenience Features 

A power supply and DB"9 serial-portconnector are builtin. Connect the 
displayto the (included)AC adapter; plug the (included) serial cable 
into your PC or othercompute:r; and you're ready to go. Currentdraw 
ranges from 15mA(typical,backlightoff) to lOOmA(max, backlighton). 
For complete specifications, see our web site: www. seetron. com. 

Display, with starter pack: $199 . Display alone (OEM qty 1 ): $179 

Scott Edwards Electronics • PO Box 160 • Sierra Vista •AZ• 85636-0160 
ph: 520459-4802 •fax: 520459-0623 •e-mail: info@seetron.com 

Internet- www.seetron.com 
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"' • "' t. e c f r a n 1 c s 
MCM is the leading supplier to the consumer electronics service industry. 
Additionally, hobbyists, educators and even manufacturers have looked. to 
MCM for all of their component needs. Call today for your free catalog! 

Fully regulated supply 
provides up to two 
amps. at the following 
selectable voltages: •3 
•4~ •6V •7~V •9V • 12V. 
Regular price 16.95. 

Get NIMH performance in a standard ·AA· or 
·AAA· cell. Performance is 50% over that of 
Ni-Cad batteries of the same size. 
Sold individually. 

Order# Size ~1-9J (10-49) (50-up) 
29002615 "AA" 3.5 $3.29 $2.99 
29-2620 • AAA H 4.19 3.89 3.59 

Miera PC Board Camera 

OOJDRm»m 
B/W CCD camera measures 
only 1~· x 1%' x 1·. Provides 
NTSC composite video output. 
Built-in 3.6mm lens provides 
viewing angle of 92°. Requires 
12VDC. 300mA. (#58-3330 AC 
adaptor). Regular price $64.95 

Colar PC Board Camera 

OOJDRm»m 
Ideal for any 
observation, 
multimedia or security 
application. Provides 
NTSC composite video output. Features 
automatic white balance. 330 lines of 
horizontal resolution and AGC. Requires 
12VDC. 240mA. Regular price $199.00 

RF Modulator 
Outstanding price on this 
popular audio/video/ 
surveillance accessory. 
Accepts standard A/V signal 
and places it on channel three 
or four. RCA type inputs. "F• 
type output. Requires 117V AC. 
Regular price $25.75. 

Wide-Band Radio Scanner 
far Your PC 

WiNRADiO"' 
Integrates advanced 
radio receiver 
technology and the 
power of a personal 
computer. Tune 
continuously from 
500KHz - l .3GHz (cellular blocked). FM (wide and 
narrow). AM and SSB. Hear virtually all p9lice. fire. 
government. military, overseas broadcasts. HAM 
radio. citizens band broadcast AM. FM. and 
television audio. Requires Windows 3.1 or higher 
(including 95 and ND and vacant slot for 16 bit ISA 
card. Regular price $499.00 

8" Rubber Surround 
Polypropylene Woofer 

Popular woofer 
design is the 
foundation of 
many home 
and auto 
speaker 
systems. 
70W/100W 
RMS/peak 
capacity. 
frequency response 30Hz-3.5KHz. Sohm. Other sizes 
available. Regular price $13.50 

6%" Shielded Magnet Woofer 

~UWV'" 
Great for use in home 
theater applications. 
Shielded magnet 
allows use near N 
and computer 
monitors. Features 
polypropylene cone 
and rubber surround. 
45W/60W RMS/peak 
capacity. frequency 
response 40Hz-5KHz. Sohm. Other sizes available. 
Regular price $14.25 

Pre-Assembled Circuit Modules 

(cEBEKJ 
Ideal for repairing old 
equipment. prototype 
work or your latest 
project. These well 
constructed PC boards 
are fully assembled, 
tested and ready to use. 
Supplied with application instructions and technical 
specifications. All operate from a single 12VDC 
source. Call your MCM Sales Representative for more 
information on over 120 available modules. 

Order# Description Reg. Sale 
2M795 lW audio StAfi . 99 

ampllfier 
28-4796 5W audio l ~ 11.15 

amplifier 
2M800 5W x 2 stereo 

amplifier 
28-4801 l 5W x 2 stereo 

amplifier 
2M851 88-108MHz 

28-5115 
28-4825 
28-4815 

FM transmitter 
Flip-flop relay 
VOXrelay 
Electric guitar 
preamplifier 

Write In 84 on Reader Service Card. 

To take advantage of specia l p ric ing on 
the items listed, please provide this 
code: rzm:D 

32 Piece Security Bit Set 
Ideal for all of those difficult 
service applications including 
computer monitors. cable. 
telephone and vending 
equipment. Removes most types 
of security screws including 
security hex. torx. spanner and tri-wing. 
Regular price $15.39. 

Includes one tool pallet and pre-cut foam bottom. 
Ideal for carrying test equipment with small hand 
tools and accessories. Black finish. measures 
approximately 19" x 14" x 6'. Regular price $51.50. 

Multiple DC Outlet Strip 
Valuable 
accessory to any 
benchtop power 
supply. Eight pairs 
of RF bypassed 
binding posts 
allow easy connection and 
disconnection of multiple accessories. 
Features analog voltmeter, power switch, 
built-in fuse and 15A capacity. 

12V/ 2.3 AH Sealed Lead Acid 
Batte Pack 

Panasonic• 
Original Panasonic 
battery is commonly 
used in bag phones. 
full size camcorders 
and all types of 
portable equipment. 
Uses standard 
clip. such as MCM #2S-3135. 

3~ digit DMM measures AC/DC 
voltage from 200mV-600V, 
resistance to 2000Mohm. 
capacitance to 20µF. transistor hFE 
gain and audible continuity test. 
Requires 9V battery (#290-0SO) 
not included. Dimensions: 
2%' (W) x 5%" (H) x 1 ~· (D) . 
Regular price $65.95. 
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What's Inside a TV power splitter? 

Ever wonder what's inside a TV power splitter? Several events made 
me curious about how they worked and their performance, so I opened 
some up and made some measurements. Power splitters have an input 
port S and two output ports, A and B. Ideally, the signal power going into 
port S splits equally between the coupled ports. 

Some important criteria for power splitters are: 

• Port Impedance Matching 
•Port Isolation 
• DC Power Distribution 

TV power splitters for 75-ohm cable should look like 75 ohms at each 
port. Mismatched ports cause reflections and power losses, and that hurts 
the signal-to-noise performance. Except for weak signal environments, 

rents to be the same (iA = i8). If 
the output currents are the 
same and they both flow into 

by Gerald Roylance 

the same output impedance (Zo), then the output voltages (VA and V8) will 
be the same. Thus, the transformer enforces the basic divider operation 
by forcing the input current to divide equally between the two output ports. 

The transformer is also a voltage divider, so the center-tap voltage is 
at the midpoint of the two output voltages, (V A+V8)/2. If the output port 
impedances are similar, then the output voltages are equal. Consequently, 
the center-tap voltage also equals the output voltages, and there would be 
zero volts across the transformer. 

The operation of the balancing resistor is subtle. If the output ports 
are matched, then the output voltages are equal and no current flows 
through the balancing resistor - it's as if the balancing resistor weren't 
there. If the output voltages are different, then a current will flow through 
the resistor. The value of the balancing41'esistor is chosen so that all of the 

Figure 2. Twit' Powu Splittu~ 

Lool<ing 
Inside a 
Power 

Splitter 
the losses won't mean 
much (a two-way splitter 
has an intrinsic 3clB loss 
already), but the reflections 
can cause ghosts. 

The second criteria -
port isolation - helps to 
keep signals clean even 
when there are reflections. 
A signal going into port A of 
a power splitter should not 
appear on port B. Port isola
tion prevents reflections 
and noise on port A from 
causing ghosts and interfer
ence on port B and vice 
versa. 

DC power distribution is 
important when a power 
splitter sits between an 
inline amplifier and i_ts 
power source. In low signal strength areas, placing an amplifier at the 
antenna will eliminate feed line losses and improve reception. To simplify 
installation, these amplifiers often get their power over the coaxial cable 
from a power insertion module located inside the house. A power splitter 
that shorts DC to ground prevents power from getting to the amplifier; a 
splitter that blocks DC cannot be used between the amplifier and the 
power source. Three of the four splitters I looked at would pass DC. 

Power Splitters 

In his book Introduction to Radio Frequency Design, American Radio 
Relay League, 1994, Wes Hayward describes the basic power splitter as 
seen in Figure 1. The circuit - also called a zero degree hybrid - con
sists of a center-tapped ideal transformer and a balancing resistor. The 
circuit operation is clever, but its basic operation follows from a few obser
vations. 

Ignore the resistor for the moment and focus on how the transformer 
splits the power to the outputs. The transformer forces the two output cur-

11 February 1999/ Nuts & Volts Magazine 

S (Z0/2) 

Figure 1. 
BtW.e Powu 

Splittu 

A(ZO) 

RI 
2ZO 

B (ZO) 

unbalanced current flows through the resistor and none enters the trans
former. 

The basic power splitter has unequal port impedances: Zs = 0.5 ZA 
because the two output ports are essentially connected in parallel (when 
the loads are balanced, all the port voltages are the same). To make the 
impedances match, the splitter needs an impedance matching network. 
For broadband performance, that network is a 2:1 matching transformer. 

The Power Splitters 

Four different power splitters were tested. The first two are shown in 
Figure 2, and their internal parts are shown later. In addition to these two 
splitters, two other splitters were electrically tested. 

Power Splitter Number One 

The first power splitter of the group has model number 200-202 mold· 
ed on its case. Black Point Products distributes the splitter as a BV-017, 
Two-Way Splitter, but other companies distribute the same part. 



Figure 3 reveals the inside of the 200-202 power splitter - only the 
center-tapped transformer of the basic splitter design. This splitter design 
omits the matching transformer and the balancing resistor. Consequently, 
the match at the input port and the isolation should be poor. The design 
easily passes DC current among all ports because the transformer 
appears as a wire at DC. · 

Since the design does not have an impedance transformer, the input 
impedance will be 75 ohms divided by 2, or 37.5 ohms. The mismatch 
causes reflections at the input port, and the reflection coefficient is p = 
(75 - 37.5)/(75 + 37.5) = 1/3. One ninth (i.e., p2

) of the input signal power 
will be reflected and lost. The input mismatch causes a loss of 0.5 dB. 

The missing balancing resistor will not affect the power split if the out
put ports are matched, but it will affect the i.solation. 

Power Splitter Number Two 

The second power splitter is a Tenma model 33-070, 5-900 MHz split
ter. The insides are shown in Figure 5, and its schematic is' shown in 
Figure 6. This splitter has a matching transformer, but does not have a bal
ancing resistor. The matching 4:3 autotransformer has a 16:9 impedance 
ratio, so the transformer converts the 37 .5 ohms of the power splitter sec
tion to 67 ohms at the input port. The resulting p is 0.06 and the mismatch 
loss is 0.01 dB. 

The matching transformer returns to ground through a 1 nF blocking 
capacitor that prevents a DC short. Consequently, this splitter will pass 
DC power to all ports. The 2pF shunt capacitor tunes out the lead induc
tance to make the splitter have a broader bandwidth. 

Other Power Splitters 

Two other power splitters were electrically tested. Power splitter num
ber three is a Gemini Industries, Inc., model number CV60. This model 
looks similar to the Tenma splitter. The fourth splitter is a Tru-Spec DSV-
2, 5-450MHz, and is a splitter that my cable TV company installed. 

Electrical Testing 

Clearly, all power splitters are not created equal. Some are missing 

. A (ZO) 
~~~~~~~~~~ 

S (Z0/2) 

S (ZO) 

IT 

lT Cl 

T 2pF 

Cl 
Inf 

I 

' \ 100 WATT AUDIO AMP. '" 
"E--

, . : t t • ~ 

GROMMES-PRECISION ST100E AUDIO AMPLIFIER, solid 
state 100 watt public address amp; response 35 to 20000 
Hz 4 ohm output, 0.3% distortion. Volume controls for 

MIC-1 & -2, AUX input, MUSIC and MASTER plus BASS and TREBLE controls. Also 
slide switches Loudness bass boost and Lo Filter plus Peak Power/Over-load indicator. 
Back panel outputs for 4 to 8 ohm and 25 or 70 V speakers; Booster Amp, Mute, 600 
ohm telephone line page, two Lo or Hi Z mic select, two XlR 3-pin male mic connec
tions and AC accessory outlet. 4.3x15x12.8, 25 lbs sh. NEW, $249.50 

1950's CAR TACHOMETER 
HEYER MODEL 337 TACH I VOLTMETER with 4.5" chrome-rimmed meter. 
ranges 0-1000 & 0-5000 RPM and+/- 0-18 voe, Amplifier button plus socket 
for timing light .. With tubes OA2 & 2021; 6 or 12 voe use. Nice addition to a 
car collector's display! 13x5x5, 9 lbs sh. UNUSED, not tested, $24.95 

1to1400 MHz Sweeoer 
WAVETEK 2001A SWEEP GENERATOR, covers f to 1400 MHz 
sweep and CW in bands 1-500, 450-950, and 950-1400 MHz. 
Sweep width 50 KHz to 500 MHz. Sweep time: 100 to 0.01 Sin 
4 decade steps. Markers at 0.2, 1.5 and 20 MHz· harmonics and 

single frequencies 63 MHz, +/-0.35 and +/-0.9 MHz. Marker width 15-400 KHz in 4 steps. 
RF output continuously adjusta-ble +9 to -81 dBm into 50 ohms. Requires 115/230 VAC 
50-60 Hz; 5.3x 11x14.2, 25 lbs sh. USED-reparable w/book, $395.00 

Prices F.O.B. Lima, Ohio. VISA, MASTERCARD accepted. 
Allow for shipping charges. Write for .latest Catalog. 

· Address Dept. NV + Phone 4191227-6573 + FAX 419/227-1313 
E-mail: fairadio@wcoil.com Home Page: http://www2.wcoil.com/ -fairadlo 

FAIR.RADIO SALES CO. 
1016 E. Eureka + Box 1105 + Lima, Ohio 45802 

elements such as matching transformers and balancing resistors. Do 
these omissions affect performance a lot, or are there some subtler 
design tricks hidden in their design? Running some electrical tests will 
verify their performance. 

To that end, a return loss bridge (RLB) was made for reflection test
ing; and some isolation measurements were made. 

Return Loss Bridge 

Reflection measurements can be · made with a return loss bridge 
(Figure 7). The basic bridge looks like five resistors - four resistors for the 
bridge and one resistor (Rmeter) across the bridge that represents the 

A(ZO) 

B (ZO) 

Figure 6. Tenm/l, 33-070 $cJwnatic, 
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Tenma splitter reflection coefficient is not close to one when A 
and B are open - apparently the splitter consumes about 1/3 
of the incident signal power. 

Transmission/Isolation Testing 

The isolation between ports A and B is tested by injecting a 
signal into port A while looking at port B. Port S is terminated in 
75 ohms. The 200-202 splitter should have poor isolation 
because its S port is mismatched (remember it is 37.5 ohms). 
Here is how the S port mismatch hurts isolation. The test signal 
from port A travels to the S port, where some of it is reflected by 
the 37.5- to 75-ohm mismatch. The reflected portion travels 
back through the power splitter, where it divides equally 
between the A and B ports. Good input match is required for 
good isolation. 

Although the Tenma splitter should have poor isolation 
because it does not have a balancing resistor, its isolation figure 
is reasonable. The transmission numbers agree with the reflec
tion coefficients above: Those units with high reflection coeffi
cients show more transmission loss (see Table 2). 

Summary 

Sadly, some power splitters have mismatched ports. TV 
splitters do not cost much, so some manufacturers have omitted 
the matching transformer and/or balancing resistor. 

Although the Tenma and the Gemini splitters look almost 
identical on the outside, the Gemini's poor reflection coefficient 
suggests the insidl:! is closer to the 200-202. Curiosity got the 
better of me just now, and my can opener reveals the Gemini is 
the same design as the 200-202. Maybe the Tru-Spec has all the 
right components, but it is not mine, so the can opener goes 
back to the kitchen. 

All but the Tru-Spec splitter pass DC power among the three 
ports. The three Tru-Spec ports are DC shorts to ground, so the 
design is probably similar to the Tenma splitter without the 1 nF 
DC blocking capacitor. Get out your ohmmeter before you apply 

------------------------------ - power through a splitter. NV 
measuring instrument. One of the four bridge resistors (Runknown) 
is the transmission line that we are trying to measure. If the bridge is 
balanced, then the voltage across the bridge (between V2 and V1) 
will be zero and the measuring instrument will read zero. Hayward 
(c.f. page 151) describes how V2 - V1 is proportional to the reflection 
coefficient p = (1 -y)/(1 + y) = (z -1)/(z + 1). 

Unfortunately, the voltage between VA and VB is floating, so it is 
difficult to measure with a grounded instrument. A balun transformer 
(see Figure 8) converts the balanced bridge voltage to an unbal
anced signal that drives a terminated detector (I used my oscillo
scope). The actual bridge is shown in Figure 9. 

When making measurements, all ports and lines must be prop
erly terminated. Most of my test equipment is 50 ohm, so I used 
some 75-ohm to 50-ohm min-loss attenuators in some crucial 
places, so my 50-ohm generator, cables, and scope would not com
promise the measurement. The min-loss attenuator has a series 
43.3-ohm resistor on the 75-ohm side and a shunt 86.6-ohm resistor 
on the 50-ohm side. 

Reflection Testing 

Table 1 shows the reflection measurements made with a 75-ohm 
bridge at 138.6 MHz. A two-foot length of foam RG-59 connected the 
bridge to the device under test. An open circuit was used as the ref
erence (p = 1.0). A 75-ohm terminator produced p = 0.18, and a 
short produced p = 0.89. The terminator should have produced 0.00 
and the short 1.00, so the numbers in the table 
have some uncertainty. A p = 0.18 means about 
three percent of the signal power is reflected. A 

Ta/Jle 1 
terminator at the bridge (no RG-59 cable) produced p = 0.10. The 
numbers for the 200-202 and the Tenma are what we would expect 

Figure 9. RlB 

Splitter 
Model 
200-202 
Tenma 
Gemini 
Tru-Spec DSV-2 

A&B 
Terminated 
.34 
.13 
.32 
.15 

A Terminated, 
BOpen 
.25 
.36 
.48 
.55 

• 

A&BOpen 
.95 
.80 
.98 
.90 

from looking at the circuit. ....-----------------------------.... 
A power splitter should be used with ports A and B terminat

ed, but the table includes measurements with 
one or two ports unterminated. Notice that the 
200-202 and the Gemini reflect almost the 

Ta/Jle 2 
entire signal when both ports are unterminated. Curiously, the 
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Splitter Model 
200-202 
Tenma 
Gemini 
Tru-Spec DSV-2 

Isolation port A -> port B 
.17 = 15dB 
.05 = 26dB 
.08 = 22dB 
.03 = 30dB 

Transmission - Term 
.68 = -3.4dB 
.69 = -3.2dB 
.65 = ·3.7dB 
.70 = -3.1dB 



Dear Nuts & Volts: 
I am a long-time subscriber 

having paid $25.00 for a lifetime 
subscription when Nuts and 
Volts was an infant. I saw what 1 
thought was a good opportunity 

-to get a good subscription to a 
good magazine, and I have 
never been disappointed with 
your magazine. 

Nuts and Volts has really 
grown, not just in size, but in 
quality as well, and rates tops 
with me! 

I have been a ham and 
experimenter since 1950 and 
you are "right down my alley." 

Dear Nuts & Volts: 

Jim Waits 
Bruce, FL 

I have the following com
ments regarding question 
#11986 which was posted in 
your Nov. '98 issue of Nuts & 
Volts magazine, and its corre
sponding answer which was 
posted in your Dec. '98 issue. 

I also have a RadioShack 
multi-meter - a Micronta 22-168 
- and encountered the same 
serial communication problems 
that Grant Fair had with his 
meter, when I wrote a 
Windows95/DOS application in 
Basic to read the meter from my 
Compaq Pentium laptop. 

I wanted to be able to auto
matically sort various resistors 
and capacitors that I had 
obtained at the surplus stores by 
using the application to read the 
meter and find the closest stan
dard value to the actual -reading. 

I read the response given to 
Grant's question by Roger 
Omori, in your Dec. '98 issue 
and tried some of his sugges
tions which were very helpful in 
getting my application running. 

First, I tried the various seri
al protocol changes suggested 
by Roger, using the Procom 
communications package, but I 
could not get a reading from the 
meter. 

Next, I coded versions of the 
example in GW-Basic, Stamp 
BS2 BASIC, and Borland C++ 
and could not get any of them 
to work. 

Finally in desperation, I 
found the number for the 
RadioShack customer support 
on the web and contacted them. 
Their response was to Jet me 
know that the Basic program 
listed in their manual was just an 
"example" and as such they 

could not provide me with any 
information or support. This · 
included questions I asked them 
regarding what kind of Basic 
was used for developing the 
example, and who the actual 
m eter manufacturer was, so that 
I could contact them for infor
m ation. 

I tried once more to code 
the example , this time with 
Quick Basic, m aking sure that 
there were no other Windows 95 
applications using the COMl 
seria l port. 

I also checked the serial 
device driver for COM 1 using the 
Windows 95 control icon under 
the settings m enu, and double
checked all cables. 

I specified the serial commu
nications protocol using the fol
lowing Quick Basic statement: 
OPEN 
"com 1: 1200,n, 7 ,2 ,rs,cs,ds,cd" . 
FOR RANDOM AS #2 (see 
attached 
listing for more details) . 

When I turned on the meter, 
to my surprise, I was able at last 
to obtain the resistance r~ad
ings. 

To this day, I still don't know 
why the application did not 
work. The root cause of the 
problem could have been due to 
the fact that the meter may be 
using hardware handshaking, 
because the serial cable provid
ed for the meter has five pins 
instead of the customary three 
pins used for most serial RS-232 
communications. This would cer
tainly expla in why the communi
cations software did not work, if 
it was not setup to use hand
shaking. 

Unfortunately, the manual 
does not describe the handshak
ing protocol used. If any of your 
readers have more information 
on this subject, I would appreci
ate hearing from them. 

Daniel F. Ramirez 
Amherst, NH 

Dear Nuts & Volts: 
Congratulations on 20 years! 

Great stuff for newbies and old 
timers in every issue. 

Dear Nuts & Volts: 

John Capron 
Newark, CA 

Mr. Roylance delivered a 
great a rticle. I was gratified to 
read history that escaped me in 
50 years of electronics! 

Jon 

Modern computing and standard surge 
suppressors ... a recipe for disaster. 

Almost all surge protection devices use MOV's (metal oxide varistors) as their active element. 
MOV's are sacrificial/ wear/ limited life components. Surge suppressors based on this technolog;- are 
doomed to failure. These surge "suppressors" also don't suppress a thing. They divert powerline 

·surges equally to the ground and neutral wire. When you put current on the common ground wire 
of interconnected equipment some of that current will f19w (through the inherent ground loops) to 
the data lines. This is a major cause of lock-ups and misoperations that plague today's computer 
environments. Another fact; all modern computers use switch mode power supplies. During surges 
the power supply capacitors must charge to the clamping level of the MOV before the_ MOV turns 
on. A recent study has shown that it takes a 3000A surge 15 microseconds (15,000 nanoseconds) to 
charge the typical capacitors of these power supplies to that level. The surge is virtually over before 
the MOV reacts. (See five things you probably don't know about your surge suppressor at 
www.fivethings.com.) 

THE POINT: Standarc:J surge suppressors allow too much current to hit the computer. Standard 
surge suppressors divert surge current to the ground wire and disrupt data transfer. Standard surge 
suppressors.eventually fail without warning. Modern computers have logic voltage levels (the sig
nals that transmit the data) and power supply voltages that are dramatically lower than that of their 
recent predecessors. Modern computers use integrated circuits with transistors of ever decreasing 

. physical geometries. Modern computers are virtually always interconnected to other computers or 
peripheral equipment. The bottom line; modern computers are much more sensitive and susceptible 
to powerline anomalies. 

INTRODUCING BRICKWALL SURGE FILTERS ... 

The World's Best Surge Suppressor 
Initially engineered for critical, non-fail industrial applications, this patented device protects indefi
nitely and sets a new standard for every measure of surge suppressor and powerline fil tering perfor
mance. 

A Brick Wall 1) Utilizes NO MOV'S or Any Other Sacrificial Components (a two pound inductor 
and nine capacitors are the heart of the unit) 2) Has No Joule R ating or Surge Current Limitations 
3) HAS BEENTESTEDAND CERTIFIED BY UL TO THE MOST DEMANDING CLASSIFI
CATION OF A NEW GOVERNMENT SPECIFICATION; CLASS I, GRADE A. Which Means: 
UL PUT ONE THOUSAND 3000A, 6000V SURGES (this is the largest s11rge an interior environ
ment can experience) THROUGH A UNIT (at 60 second intervals) AND DOCUMENTED NO FAIL
URE OR PERFORMANCE DEGRADATION OF ANY KIND J,VHATSOEVER .. 

i.e.:A Brick Wall Will Not Fail. 

l* know of no cord connected, MOV based surge 
protection device that has, or can pass this test. 

A Brick Wall possesses UL's lowest Suppressed Voltage Rating 
Qet-through voltage) of 330V This is the lowest rating they 
will grant. In that test of one thousand 6000V, 3000A surges, 
UL NEVER SAW THE LET-THROUGH VOLTAGE 
EXCEED 290V YOU CANNOT DO BETTER THAN 
THIS FOR A POINT-OF-USE SURGE PROTECTION 
DE VICE. O nce again, we know of no other surge protection 
device that could come close to this performance level. 

A Brick Wall is a current activated Series Mode device. Since it 
is not wired in parallel, nor voltage activated, it does not have to wait 
for the capacitors ef the power supply to charge before it becomes effec
tive. YOUR EQUIPMENT IS PROTECTED INSTANTA
NEOUSLY (and indefinitely). 

These devices were engineered utilizing a curren-
limiting/ surge filtering technology. THEY DO NOT 
DIVERT ANY SURGE CURRENTTOTHE GROUND 
WIRE. They Will Not Cause Your Computer System To 
LOCK-UP, CRASH OR MISOPERATE as a consequence ef 
surge diversion . Your current surge "suppressor" will. 

Powerline Filtering 

Available in Modular Form 

In addition to all this, Brick Wall Surge FILTERS are the best AC powerline filters you can buy (that we 
have been able to find anyway). Industrial machinery, copiers, coffee makers, laser printers,jluorescent lights, 
refrigerators, etc., all cause powerline noise that can cause your computer to misoperate. A Brick Wa ll Surge 
Filter will make powerline noise relqted problems disappear. 

You Can't Buy a Better Surge Protection/Powerline 
Filtering Device ... Anywhere. 

SO ... HOW IMPORTANT IS YOUR SYSTEM? 

~ BJN2~~~Pilii-'coRP. 
1-800-528;...0313 
Fax: 1-800-528-6623 E-M ail: info@brickwa!Lcom 
Web: www.brickwall.com 

Visa - MC -AMEX 
ASK ABOUT OUR NEW IN-LINE UPS/SERVER PROTECTOR 
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ARGON LASER POWER SUPPLY. 
THE INDUSTRY S1'ANDARD, 

AMERICAN LASER 60X 
We were fortunate to obtain these unused 
and factory refurbished ALC 60X power 
supplies. Alwoys in demand but hard to 
find. They con power most Argon heods 
up to 12AMPS. We have no manuals at 
press time. If you have a 60X series heod 
or similar this is the unit for you. llOVAC 
power. Rugged anodized aluminum. 
housing with internal fan. Size: 8"x8"xll"l, 
22 lbs. Don't miss out. Very ltd. Oly. ALC60X ••• $429ea. or 2 for $799 

PRICE BUSTER, DSP, COLOR, MINI C-MOUNT, CAMERA, 
New, model GM859, Size only: 2· x 2· x2.5"l, latest 1/4" 
CCD technology. Res. 350 lines, sens . . <31ux, auto white 
balance, AGC Auto iris connector. 9-12VDC@l50ma power 
BNC video out. Switchable gain. Superior cast aluminum 
housing with lop and bottom mounting. Perfect for general 
surveillance. less lens. See lens options below. 

Reg. $299, Save $100, Special, GM859 •• $189ea. 

TWO MINI C-MOUNT CAMERAS, The super sensitive, 
GM410 or the general purpose GM412, The GM-412 specs: B&W. 

size l.5"sq. X 2.4"l, 250,000 Pixels, 380 
lines Resolution. Sensitivity 0.3 Lux. The 
GM410 specs: size only 1.5" SO. x l .6"l, 
>270,000 Pixels. 410 lines Res .. Sens. 
0.05 LUX., Both cameras are 1/3" CCD 
with AGC & Electronic shutter. 12V 
@llOmA power. NTSC out. IR SENSITIVE. 

~ BNC video out. Both use std. DC pwr. 
jack. Aluminum housings with dual threoded top and bottom mounting. True 
performance not hype! These cameras will outperform ANY camera in this 
magazine. Multi- lens options are available to exploit their superior 
performance. GM412, less lens •• $119, GM410, less lens •• $169 

C-MOUNT LENS OPTIONS to ENHANCE YOUR IMAGE: 
Fast Lenses for Low Light or General Purpose Normal Light 

16mm, fl.6, 15° FOV -·-.$39 4mm, 80" FOV ....... .$24 
Smm, fl.3, 40" FOV ·--.$49 8mm, 40" FOV ........ $24 
4mm, fl.4, 78"FOV _ ..... .$49 12mm,28" FOV ........ .$24 

SUPER! UNDERWATER (60 ft.) "LIPSTICK" CAMERA 
with INTEGRAL INFRA-RED ILLUMINATOR! 

Sleek black anodized, BRASS, housing is 0-
Ring sealed & WATERPROOF. Adjustabe 
mount included. Specs: 1/3" CCD. 400 lines 
resolution, 0.05 lux sensitivity, AGC, Auto 
Shutter. Operates on l 2VDC @225mA, 
3.6mm, 92° FOV lens. A real glass lens. 
NTSC video out. Superior construction. 
SENSITIVE to IR. Ultra small Size only: 

l.25"diam. X 2" long. With 60 ft. cable. Great for general outdoor use also. 
REG. $299. GM-lOOKIR •••••• $219 

6V012AH SEALED, RECHARGEABLE, LEAD ACID BATTERY 
Brand new Panasonic type LCR6Vl2PI. tough 

- to get at a discount. Very compact. Use two for 
a 12V@l2AH pack. Two top mounted 1/4" 
faston connectors. Perfect for robotics and 

-
~ other high drain applications. Size: 5. 9'L x 

3.7"Hx l.97"D 2 for $20, or 10 for $89 

Solid. extruded aircraft aluminum. Glass window. 
Strain reliefs for cables. Size: 3.5"w x 3.7"h xl4"l 

Special Price ........... $59ea. 
with 11 OVH EATER ••• $69ea. 

DEAL far· 

MOTORIZED LINEAR SLIDE, with Z AXIS DRIVE 
Heovy duty 3/8" diameter chromed steel rods provide up to 9 
inches of lineor travel. X drive is via a toothed belt powered by a 
SLO-SYN M061-LF-409, l.25V@3.8A stepper motor with 200 steps 
per rev and 75 oz. in. hold. The Z oxis is attached directly lo the 
slide, provides 2 inches of travel and is powered by its own 
Rapidsyn 23E-6108BH l . 25V@3.8A stepper. 200 steps per rev and 
60 oz. in. of hold. Very precise motion is possible due to the 
approx. 4:1 ratio toothed belt drive. Nice quality, suitable for gen'I 
use. Not 
recom
mendedfor 
light load. 
applications. 
Removed 
from precision 
optical 
equipment. 
Overall size: 17"l x 6 "H x 
5.5"D Complete assembly mounted on 
a rigid 1/4" thick base. limited Quantity. 

X Z-200 DRIVE SYSTEM .•. .$69ea. or 2 for $99. 

NEW MICRO CAMERA, w/audlo 
1/3" CCD, 410 lines Res .• 0.3 Lux sens .• AGC. 
Auto Shutter. Pwr. from 9 to 12VDC@lOOmA, 
250k PIXELS, Std. model, 3.6mm. 92" FOV 
lens. Pinhole, 90° FOV. A reol glass lens. Both 
focus from lOmm to infinity. Std. NTSC video ;;_ " . . · 
out. 1/2 once' SENSITIVE to IR. Size Std: l .25"sq."', u . rn ,; : · ~· 
0.6"d, Both with 6" leads. WARNING: Don't confuse these 
models with LOW RESOLUTION, HIGH LUX C-MOS CAMERAS.Six 
models to choose from. 
GM-1 OOOA-STD •••••• $80 GM-1 OOOA-STD/ Aud ••••• $85 
GM-1 OOOA-PH •••••••• $80 GM-1 OOOA-PH/ Aud ••••••• $85 
GM-1 OOOA-CMNT •• $80 GM-1 OOOA-CMNT I Aud.$85 

2.Smm, l S0• ........... .$22 8.0mm, f2.0 ............ .$22 
4.Jmm, 78• fl.8 ...... .$22 12.0mm, f2.0 .......... .$22 
6.0mm, f2.0 .............. $22 Smm, 70-PH ............ $22 

Micro Lenses for GMlOOO series 

NEWPORT, PRECISION TRANSLATION STAGES. 
for those with a NEED to PERFORM! 

Model 495A MOTORIZED, ROTARY STAGE, 
Bidirectional 360" continuous rotation. 0.001°res. 
Integral DC motor & encoder. Load independent 
velocity servo. Mount in any orientation. Capacity: 
551bs. Size: 4.75"x5"x 1.35" with 2" clear aperture. 
NEWPORT price $2141, Our Price $795 

Model 400 or 406 X-Y Platform, 
Two orthogonal positianers in one low 
profile unit. Super stable pre- loaded lineor 
bearings can support up to 100 lbs. 
Provides 112· travel. <200urad deviation. 
Model 400 has solid top plate. The model 
406 (shown left) has a 2.25" diam. clear 

aperature though the unit. Both include 2ea. SM-13 vernier 
micrometers with O.OOlmm resolution. Size: 5.5" x 5.5" 

NEWPORT price $600, Our Price ........... $349ea. 

Model 436 Translation Stage, 
Crossed roller bearing design for 
precision movement and load capacity. 
lockable, stackable, reversible for left or 
right hand operation. Hardened carbide actuator insert. Pre
loaded against backlash. An array of 1/4-20 and M6 tapped 
holes provided. <125 urad deviation.Supplied with the SM-13 
vernier micrometer actuator with 1/2" travel and O.OOlmm 
resolution. Max. stage travel: 1·. Max load 1251bs. Size: 3.5" x 6"l 

NEWPORT PRICE, $600, Our Price .......... $349ea. 

NEW, SONY, CCM-PCS COMMUNICATIONS CAMERA 
HIGHLY RATED, TELECONFERENCING CAMERA 

Originally sold for $400! Now available for a 
fraction of that price. Greot looking styling 
(dosen't look like a toy camera!) Very stable. 
adjustable tiliting base, front panel LED pwr. 
indicator and sensitive built in electret mic, 
combine to provide excellent audio and video ,.,_. 
performance from one compact package. Designed to fit unobtrusively on 
top of your monitor. Adj. focus 6mm lens. (l" to infnity, macro capable) Auto 
power off when the privacy shutter is closed. Powered by 7-l3VDC. !adapter 
included) RCA out for video & audio. 1/3" CCD. 330lines res. 35% better than 
standard VHS! Size mm: 119 W x 95 D x 60 H. Sony quality. 

SPECIAL CCM-PC5 ....... $99ea. or 2 for $169 

SCIENTIFIC, 112" COLOR CCD CAMERA 
- • YC/SVHS output 

• 380K Pixels 
• 460 Lines 

""-' J ·c ,.;;;"'! • <1 lux Sensitivity 
All parameters adjustable from outside camera! Perfect for microscopy, 
inspection. capture or surveillance. Features internal or external sync, 
Interlaced or NII, Adj. shutter, 1160 to 1110000 Sec .. Auto White balance with 
three steps, Auto iris output. C or CS mount. Manual/auto gain or ext. variable 
gain. BNC video out. 12V@ 250mA pwr., via std. barrel jack. The GM470-C 
has it all! Aluminum housing. Size: 50mm W x 50mm H x 145mml New, 
GM470C, less lens ...... $499ea. 

SEE in TOTAL DARKNESS! 
WEATHERPROOF IR FLOOD, 

48 powerful LED's project a 40 deg. FOV beam up to 
45 feet. Automatic on at dusk off at dawn! llOVAC 
power. Rugged anodized aluminum. housing with 
adjuslable mtg. bracket Size: 4"x5"x6.3"l Commer
cially made. Brand New' WPIR .... $179ea. 

CHECK THIS! ULTRA MINI and WEATHERPROOF 
Our "tlPSllCK" camera sets new standards. Sleek black anodized, 

aluminum. hous.ing is 0-Ring seoled & RAINPROOF. 
Adjustable tilting mount included. Specs: 1/3" CCD. 
380 lines resolution. 0.3 lux sensitivity, AGC. Auto 
Shutter. Operates on 9to12VDC@lOOmA. 3.7mm. 
90° FOV lens, A real glass lens. NTSC video out. l/ 
2 once! SENSITIVE to IR. Ultra small Size only: 23mm 
diam. X 50mm long. With 36" cable with BNC 
video and DC barrel jack. 
GM-200KSTD ... $1l9 pwr. adapter .. $4. 95 

"EMBEDABLE", PINHOLE LENS, 
"BULLET CAM" it's INCREDIBLE! 

So tiny you can install it right into a door with merely an 0. 9" diameter hole. 
Sleek black anodized. extruded aluminum housing. Similar construction as 
the lipstick camera above only smaller! 1/3" CCD. 410 lines Res .• 0.3 Lux 
sens., AGC, Auto Shutter. Power from 9 to 16VDC @lOOmA. 250k PIXELS. 90° 
FOV Pinhole lens. A real glass lens. Std. NTSC video out. 1/2 once! SENSITIVE 
to IR. Size only 23mm Diam. x 35mm long. With 36" leads. Think of the 
places you could put this little jewel. GM-200KPH lens, ... $119 

WORWS SMALLEST • • • 100mW • • • 
VIDEO TRANSMITTER, Incredibly only ' ~ , ', 

~ 0. 98" x o.s· x 0.037" in size. Transmits crystal 
controlled hi-res. images with lOOmW output! The 
transmitter you've been waiting for. Shown actual 
size. Much smaller than the 9V battery which '1('.0p .~,;;;r1 ;;£1}~11U;,: ' 
powers ii. Draws only 35mA! Factory tuned reody to receive on coble 
channel 59. Will work with color or B&W cameras. l,JHF Bow tie antenna with 
balun and 3' F cable for TV Included. Perfect with our GMlOOOA cameras: 
Both will fit in a cigarette pack .... with the battery! The best deal anywhere. 

TVX-100.$189. with GMlOOOA-PH CAM ... $259. 

YOU CAN NEVER BE TOO THIN 
or TOO POWERFUL. Unique "Thinline Energy Cell from 
Portable Energy Products. Their model PLA02V50. A super thin, 
high performance. patented technology, seoled lead acid 
battery. Each cell provides 2V@SAH. Their size is an amazing 
3.1" x 5.3" x 0.3" thick! They can be mounted in any orientation. 
Can line the bottom of a briefcase or be covertly worn on the 
body. 30% higher energy d_ensity than conventional lead acid 
batteries. Price 6 cells for $15 or 24 for $49 

MOTORIZED ZOOM LENS SPECIAL, 6X mag. and auto iris I 
• ... New, fabulous hi-res. optics with std. C-Mount. 

tJt1 ~*1 ... , ~ 
Superior Fujinon and Vicon lenses. Normally cost 
from $600 to $1500. There is no substitute for a 
good lens' All drive motors will operate from 6-
12VDC. The Auto iris has a built in amp which 
works with any cameras video output for control. 

.. . , . 
1 -.. · ~ 

Type B-6. 12.5 lo 75mm. 6X. fl.2 ....... $189 or 2 far $349 
ZOOM LENS CO~OLLER, NEW ....... $169 

300 BEDFORD STReFf, MANCHESTER, NH 03101 
C AMEX, DISCOVER, COD. ORDER: 800-810-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unltd4u ;;.;...;.......;.-_ 
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by Joseph J. Carr 

Lightning Observing · 
I ightning is a familiar and often 
I.feared natural phenomenon. 
Although lightning is seen in all areas 
of the country, southern Arizona and 
central Florida are areas of extremely 

·high flash density (i .e., the number of 
cloud-to-ground strikes per square . 
mile per year) . When lightning 
strikes, property can be damaged, 
fires started, trees can be split in two 
(or, oddly, the bark can come off 
leaving the tree core intact}, and, 
sadly, sometimes people are killed. 
It's not surprising that the electrical 
power industry is a leader in light
ning research because of the dam
age done to their power lines by 
lightning. 

Human casualties are common. 
The daughter of a former governor 
of Virginia was struck at the National 
Guard Camp at Pendleton (Virginia) 
beach in southeast Virginia. Florida 
saw 298 confirmed lightning deaths 
in the 30-year period 1959 to 1989. · 
Between 1940 and 1989, there were 
8, 103 confirmed lightning deaths in 
the United States (SIRS 1990, Earth 
Science, Article 67). According to the 
National Oceanic and Atmospheric 
Administration (NOAA), lightning 
killed 88 people in 1995. 

About 30 percent of the people 
struck each year are killed. I would 
have guessed that nearly all of them 
would have been killed, with only a 
few survivors. But the statistics 
apparently suggest otherwise. Those 
people who are killed usually suc
cumb to cardiac arrest. The survivors 
frequently suffer serious heart prob
lems thereafter, and most have to be 
treated for severe burns. One source 
claimed that there are cases on 
record where lightning did not even 
break the skin, but traveled the wet 
surface of their body to ground. The 
skin was said to be severely burned, 
after the manner of scalding. 

It is estimated that the earth is 
struck by lightning 20 million t imes 
per year. And if you believe the old 
myth about "lightning never strikes 
the same place twice," then consider 
the fact that the Empire State 
Building in New York City takes 
about 12 strikes per year. Radio and 
television antenna towers are also 

Mostlommon 
to Ugbtning 

(derived fr 
http://www. thunder. 

struck frequently, although I hasten 
to · add that they do not "attract" 
lightning that would not have come 
anyway (they tend to act as lightning 
rods) . 

The lightning is generated under 
up to 15,000,000 volts of electrical 
potential. According to one source, 
there is normally an atmospheric 
potential cloud-to-ground of 200,000 
to 500,000 volts, and a constant but 
miniscule current of 10·12 amperes. 
The temperature inside the lightning 
bolt is 15,000 to 60,000 degrees 
Centigrade, which is several times 
the temperature on the sun. The 
lightning bolt travels at speeds up to 
100,000,000 feet per second. A 
lightning bolt is actually a series of 
strokes, averaging about four. 
Durations vary from a few nanosec
onds upward, but about 30 microsec
onds (30 µS) is said to be average. 
The average peak power per stroke is 
1012 watts. 

Many people struck by lightning 
were in unsafe situations. For exam
ple, on an open beach or in an open 
field such as a golf course. It is also 
not smart to be in a boat on the 
water. Standing next to a tree or 
other tall object (e.g., radio tower) is 
also rather dangerous, as the light
ning may easily be attracted to that 
tree. In one case, a group of golfers 
in Massachusetts were· struck when 
lightning struck a nearby tree, then 
traveled underground to a covered 
pavilion where they had taken refuge 
from the storm. Carrying an umbrel
la with a metal tip above the canopy 
has caused lightning injuries, pre
sumably because it looks to the light
ning like a lightning rod .. . and you 
look like a ground wire! 

As a general (but not absolute) 
rule, as long as you can hear thunder, 
the danger of strike is small. 
Lightning travels at the speed of light 
(3 x 108 meters/second), while sound 
travels at 331.3 meters per second at 
0°C (sound velocity changes a bit 
with air temperature), or 1,087 feet 
per second. As a result, the flash of 
light arrives instantaneously, while 
the sound of thunder arrives a short 
time later (measured in seconds). 

A "rule of thumb" is to count the 
seconds between 
the flash and thun
der clap, and then 
divide by five, to 
find the number 
of miles to the 
lightning bolt. One 
reason why I 
doubt validity of 
the "can hear 
thunder" advice is 
that I've been 
under thunder
storms where the 
lightning flash and 
thunder were very 

nearly simultaneous, indicating it was 
right overhead. 

More precise measurements of 
distance can be done using a good 
stopwatch to measure the time of 
arrival of the thunderclap. From that 
data, you can calculate the distance 
from D =VT, where D is the distance 
and V is the velocity (if you use m/s 
for T. then D is in meters, but if ft/s 
is used, T is in feet). You can further 
refine your measurements by con
sulting a table of sound velocity relat
ed to temperature and atmospheric 
pressures. 

Some Lightning 
Detection History 

Before we talk about early light
ning research, let me hasten to add a 
caution : DON'T EVEN THINK 
ABOUT DOING THESE EXPERI
MENTS YOURSELF! People who've 
tried to duplicate these experiments 
have been killed in the attempt. 

Electrical phenomenon was 
researched starting in the early eigh
teenth century. It was noticed that 
certain substances, when rubbed, 
produced static electricity arcs. It was 
also found that a type of capacitor 
called a Leyden Jar could store an 
electrical charge. It was believed -
correctly, of course - that these 
sparks looked enough like lightning 
to suggest a connection. 

In May 1752, Thomas Francois · 
D'Alibard in France performed an 
experiment that Benjamin Franklin 
had failed at the year before. The 
experimenter stood on an electrical 
stand, holding an · iron rod in one 
hand. The idea was to produce an 
electrical arc between that rod and 
another rod in the other hand con
nected to a grounded iron wire. In an 
attempt to repeat the experiment in 
July 1753, Swedish physicist G.W. 
Richmann, working in Russia, was 
killed by the lightning. 

Benjamin Franklin conducted his 
famous kite experiment in 1752. He 
used a rain-damped kite string con
nected to a key at the bottom. The 
lightning traveled down the string, 
and jumped from the key to a dry silk 
ribbon tied to Franklin's knuckles, 
and then .through his grounded 
body. Others who attempted this 
experiment were killed . It's interest
ing to wonder what the American 
republic would look like if Franklin, 
having been killed in 1752, was not 
alive to provide wisdom to the 
Constitutional Convention (his com
promise suggestion, which recon
ciled the "large states vs. small 
states" controversy, is supposedly 
how we got the bicameral Congress). 

When photography and spec
troscopy were invented in the nine
teenth century, additional facts were 
learned about lightning. Time
resolved -photography was used to 
count the number of strokes per 
lightning strike. Current measure
ments were made by Pockels in 
Germany during 1897-1900. He ana
lyzed the magnetic fields induced by 
the lightning currents to estimate the 
current level from basic electrical fun
damentals. C.T.R. Wilson (ca . 1920s), 
who also invented tbe cloud cham
ber, used electric field measurements 
to study lightning. Wilson hypothe
sized that the electrical fields cause 
such great ionization, that it's 
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possible for discharges to occur 
between the clouds and the upper 
atmosphere. Seeming confirmation 
of the 1925 theory was provided on 
April 28, 1990 when Shuttle mission 
STS-32 videotaped a single luminous 
discharge in the stratosphere. 

Modern lightning research still 
measures electrical and magnetic 
fields, but adds other techniques to 
their armamentarium. Cameras with 
electrically-triggered shutters can be 
used with photosensors to make 
photographs of lightning strikes. 
High-speed movie cameras are also 
used, although the invention of 
charge coupled device (CCD) sensors 
(which are used in video cameras) 
has allowed a number of new instru
ments to emerge. 

Other researchers rely on 
radiowaves, especially the whistlers, 
spherics, and broadband RF noise 
generated in the ELF/VLF/LF portions 
of the radio spectrum. This type of 
research is also easily conducted by 
amateur scientists. 

At a site in Florida, researchers 
fire three-foot high solid fuel rockets 
into thunderclouds. The rocket trails 
a grounded wire that conducts the 
stroke to earth (AMATEUR ROCKE
TEERS: DON'T DO THIS!). The 
Space Shuttle and satellites are also 
being used for lightning research . 
Some hauntingly beautiful video clips 
of space shuttle lightning are avail
able from NASA web sites. High alti
tude aircraft lightning research 
revealed newly discovered phenome
non called sprites and jets. 

Types of Lightning 

Cloud-to-ground lightning passes 
from a cloud overhead to the earth 
beneath. Most cloud-to-ground 
strikes occur in the higher latitudes, 
although recent research indicates a 
more important variable is cloud top 
height. Cloud-to-ground ligthning is 
what causes injury and damages. 
Cloud-to-cloud or "inter-cloud" light· 
ning passes from one cloud to anoth
er. Intra-cloud lightning appears with· 
in a single cloud. The "jagged" light
ning that we see so often is called 
chain lightning, while sheet lightning 
is a generalized bright flash. 

Other types of lightning may or 
may not be little more than myths, 
poor observations (e.g., optical illu
sions), variations on other types, or 
real, depending on who you consult. 
These include ball lightning, tubular 
lightning, bead lightning, silent light
ning, cloud-to-air lightning (as 
opposed to cloud-to-cloud), and heat 
lightning. 

Storm Scope 

Lightning research can be terri
bly dangerous, especially if it puts 
you out in the open or if you are fool
ish enough to mimic professional 
methods such as ground wire teth
ered rockets. There are, however, 
some instruments that are easily built 
_and relatively safe to use. The storm 
scope is one such instrument. 

Figure 1 shows the basic config
uration. This project was originally 
published by Thomas P. Leary in the 
June 1964 QST magazine (although 
his imple1T1entation used vacuum 
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tube amplifiers). 
The storm scope 
consists of a pair 
of orthogonal 
small loop anten
nas; one orient
ed North-South 
(N-S loop) and 
the other East
West (E-W loop). 
Keep in mind 
that a small loop 
antenna (e.g., < 
0.18/., wire 
length) shows a 
figure-8 pattern 
with nulls broad
side to the loop 
plane, and maxi
ma off the ends. 
Align the ends 
of the loop 
(maximum sensi
tivity direction) 
in E-W and N-S 

(OR MORE) LOOP 

,, 

Figure 2 
C) <) 

directions. A 
compass will 
make the accura
cy better. 

Loop& 
amplifier 

Configuration 

The loops are fed through differ- . 
ential amplifiers, with gains in the 20 
to 80 dB range, to the vertical and 
-horizontal plates of the oscilloscope. 
The reason for the wide gain scale is 
that oscilloscopes vary. The original 
project connected the amplifier out
puts directly to the oscilloscope 
deflection plates. Modern two-chan
nel oscilloscopes can be used in the 
X-Y to form a vectorscope, of which 
the storm scope is a variation on the 
theme. 

Although any two-channel 
'scope with an X-Y mode is usable, a 
directional ambiguity exists unless 
the 'scope also has a Z-axis (a.k.a., 
intensity modulation) input. This 
input is often present, but hidden on 
the rear panel of the 'scope. The Z· 
axis is used to intensity-modulate the 
screen with a signal from a sense 
whip or vertical antenna near the 
two-X loop. It ma·y be necessary to 
amplify the Z-axis input signal, but in 
that case a single-ended rather than 

~ 
~ 

differential amplifier is used. 
Figure 2 shows the loop and 

amplifier configuration. The loop 
consists of at least 50 turns (50-t.) of 
small gauge insulated wire in a three
foot (3-ft.) loop. Either square or cir
cular loops can be used, although it 
appears to me that the square is 
more easily constructed. The loop is 
untuned. The output of the loop is 
applied to the input terminals of the 
differential or push-pull amplifier. 

It is critical to shield the loops. 
Wrap either copper foil or aluminum 
foil (or tape) over the entire loop, 
except for a small quarter inch or so 
gap along the top edge (this prevents 
the shield from acting like a single
turn shorted loop itself). The shielded 
loop will be less prone to pattern dis
tortions from capacitive coupling . In 
addition, it responds largely to the 
magnetic component of the light
ning electromagnetic field. It is less 
sensitive to electrital fields, so will 
not pick up as much locally-generated 
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Figure 4 

power line and appliance noise. 
I constructed ·a loop pair using 

0.75" x 4" x 36" lumber. Although 
my own woodworking skills leave 
something to be desired (polite for 
"atrocious"), others are able to make 
a better job of the method shown in 
Figure 3. A notch (Figure 3A) is cut at 
the center of the top and bottom 
members of each loop. The depth of 
the notch is the thickness of the lum
ber, while the width is sufficient to 
snug-fit the other piece of wood in it 
(Figure 38). 

The square loop will tend to 
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"trapazoid " 
out of shape 
if left to its own devices. As a result, 
some or all of the methods of Figure 
4 are used at the four corners of 
each loop. In Figure 4A, the wood 
elements are butted together, glued, 
and nailed (or screw fastened). A 
small block, about 0.5 inch square 
and as wide as the loop arm, is glued 
in the corner to give strength. In 
Figure 48, the same method is used, 
but the joint between the wood 
members is a bit different. I am told 
this method is stronger, even though 
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it is more difficult. Finally, a triangular 
gusset plate cut from a thin sheet of 
plywood or spruce modeling lumber 
is shown in Figure 4C. 

Figure 5 shows the wiring of the 
.loop. I used 50 conductor ribbon 
cable, although one continuous loop 
of #26 (or so) enameled wire could 
be used as well (it takes more than 
600 feet of wire per loop for this 
approach!). You can also use 60 or 
64 conductor cable. The sensitivity of 
the loop is improved with more turns 
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or a larger length per side. You can, 
for example, build a four-foot or five-· 
foot loop, or use multiple runs of 50 
conductor ribbon cable. In one case, 
a whistler /spheric hunter used 126 
conductors made from intercom 
cable. 

If you opt for the simpler ribbon 
cable method, then cross connect 
adjacent turns so that one continu
ous loop is formed. This is a tedious 
chore, but it's made a lot easier if 
you use printed circuit perf-board (or 
some of the project boards from 
RadioShack) to make the connec
tions. It is okay to lay the N-S and E
W loops over one another because 
their orthogonal geometry makes 
them minimally interactive. 

Results to Expect 
The original article claimed 

detection to distances of 500 miles, 
but t doubt that figure is practical. I 
would more likely guess tens of 
miles, or 100 miles, but further 
experimentation is needed to con
firm the longer distance claim. Figure 
6 shows typical patterns. These pat
terns are representations of what is 
observed, but are a bit more distinct 
and less ragged than actual 'scope 
photos (I am no longer able to pho
tograph 'scope screens ... until I find 
a new hand-held Polaroid 'scope 
camera). I was able to create the 
patterns in Figures 6A and 68, but 
those of Figures 6C and 6.D are 
cribbed from the Leary article cited 
earlier. 

The pattern in Figure 6A is what 
to expect when there is no Z-axis 
input to receive the vertical sense 
antenna signal. It shows the line of 
the -.storm, but has the directional 
ambiguity found on loop antennas. 
In other words, the storm could be in 
either direction from the loop. Figure 
68 shows the pattern to expect 
when the sense antenna is used, and 
the Z-axis intensity is correctly adjust
ed. This is essentially the same con
cept as a sense antenna producing a 
cardioid pattern on a radio direction 
finding (RDF) antenna. The actual 
pattern will be a lot more ragged 
than shown here. 

Leary claims that patterns like 
Figure 6C are produced with horizon
tally polarized cloud-to-cloud dis
charges (the others were essentially 
groundwave signals). The pattern in 
Figure 6D represents what might be 
seen when a groundwave and cloud
to-cloud pattern co-exist. I was not 
able to confirm these patterns, but 
that might be the particular thunder
storm I observed several years ago 
when I was active in building loops 
while researching a forthcoming 
book (Joe Carr's Loop Antenna 
Handbook, Universal Radio Research, 
Reynoldsburg, OH). NV 
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Help! I'm Lost! 

Being lost is frustrating. It hap
pens to most of us; lost in the coun
try, driving for miles through endless 
grids of farmland, or lost in an unfa
miliar big city, wandering through 

address. Figure 2 illustrates the basic 
software components and their 
interaction in a typical system. 

Vehicle Positioning 

Data comes in from various 

correlation to a set of map coordi-
nates. ~ 

There are several common vehi
cle speed and direction sensors used 
for position calculation. The most 
common of these are gyroscopes, 
wheel speed sensors, odometer 

This article explains 
the inner workings of 
automotive navigation 
systems. 

AutomoticJe NacJi9ation 
varies fairly dramatically with tem
perature. This drift translates directly 
into positioning error produced by 
the vehicle positioning module, 
since the gyro is used primarily to 
determine vehicle direction. The 
gyro output, to be accurate, needs 
to be frequently calibrated. GPS 
data is used for correcting the accu
mulated dead reckoning error. ----------------------- -----------------------deserted, and possibly dangerous, 

city blocks. All the time being low 
on gas. Being lost may soon 
become an unpleasant memory 
with the emerging availability of 
automotive navigation systems. 

Automotive navigation systems 
-require sophisticated hardware and 
software and are somewhat expen
sive, but I believe they'll be as com
mon as air conditioning in the vehi
cles of the near future. This article 
examines and explains the major 
software components of a typical 
automotive navigation system. 

Navigation System 
Components 

There are six major components 
in a automotive navigation system. 
These components include a vehicle 
positioning module, a map match
ing module, a digital map database, 
a dynamic route guidance module, 
a static route planning module, and 
a user interface. These components 
are listed in more detail in Figure 1. 

Automotive navigation systems 
do a lot of work when they're run
ning. Global Positioning System 
{GPS) receivers intercept and condi
tion GPS satellite signals, A/D con
verters digitize analog signals from 
gyroscopes or accelerometers, and 
buffers hold direct digital speed 
pulse data. On-board digital map 
databases and route guidance soft
ware prompt the driver to stay on 
course, and route planning engines 
calculate a route from a vehicle's 
starting position to a destination 

by Jeff Stefan 

vehicle motion sensors to a Vehicle 
Positioning .module. Within the 
Vehicle Positioning module, soft
ware reads the conditioned signals, 
keeps track of time, and performs a 
form a navigation called dead reck
oning. The output of the Vehicle 
Positioning module is the current 
position of the vehicle, along with 
the rate of speed and heading. In 
the simplest case, dead reckoning 
can be accomplished with a watch, 
a compass, and a known speed. 
Time, speed, and direction are 
recorded at periodic intervals. With 
a known speed, direction, and start
ing point, it's easy to determine the 
distance traveled and make a crude 
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Just knowing when and how 
fast a vehicle is turning isn't enough 
to determine position. The vehicle 
positioning module needs to know ' 
the distance traveled over a period 
of time. That's where wheel pulse 
sensors and odometer pulses come 
in. Wheel pulses come from one or 
two wheels, and are usually the out
put of Hall-Effect switches. The 
incoming pulse rate is proportional 
to wheel speed, which is propor
tional to vehicle speed. 

Wheel pulses can even be used 

Where It' . At and . 

Where !t's Goin9 
. -----------------------.;xi 

pulse indicators, and GPS receivers. 
Gyroscopes, or turn rate sensors, 
are classed as inertial sensors, as are 
accelerometers. A quartz resonance 
gyro outputs a tiny voltage propor
tional to its input axis rotation. If a 
vehicle is making a sharp, fast turn, 
then the output is higher than when 
the vehicle is making a slow, widely 
arcing turn. Gyroscopes are.great 
for dead reckoning, but have a few 
flaws. 

The major problem with inex
pensive quartz resonance gyros is 
temperature sensitivity. The output 

to detect turns. If the vehicle is mak
ing a left turn, then a right wheel 
travels. a greater distance than a left 
wheel. Wheel pulses vary with tire 
pressure and slippage which, in 
turn, create positioning errors. 
Odometer pulses generally come 
from an existing in-vehicle comput
er. There are typically a fixed num
ber of pulses per mile or kilometer, 
so the distance traveled is simply a 
matter of counting pulses. Error is 
still accumulated with slippage, but 
not as severely as with wheel puls
es. 
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----------------------------~-------------r-----------------------------------, around the build- the map matching module. Map 
Naiptioa Syrie• c....... · I ings then enter the matching consists of matching the 

Vehicle .. De~ current 

...... Positioning. - .· . -.... wlDcJe posilion 

DyrMmic Route : 
Guidance ! Momton cunent :mite 

beiiig tra.veued 

I receiver, giving position received by the positioning 
I erroneous position module to a road segment position 
I readings. This is from a digitized map database. The 
I called multipath digitized map database contains 

.. Matcw vehicle I position to digit.I map 
., •••••• _. database coordina.tes 

Sbltic Route 
Planning 

I error. As it stands road segment information, such as 
CaJcW&tes ~e fiomC'UJJ:'ent I now, for robust the latitude and longitude, ~he type 
position to destination addnss I and consistent nav- of road, the shape of the road seg-

1 igation, GPS is ment, and speed and direction 

Digital Map 
Datmne 

I. Contains ma.p data I for·c~ area ------ User Interface : Displi:ys maps, ilml icons, 
I and accepts commands 

., ....... fiom driver 

~---------------------~, I 
I 
I 
I 

L Figure 1 -r-------~------------------~ , 
-GPS has opened 

the door to highly 
accurate vehicle posi-
tioning systems, but 
GPS all by itself isn't 
really reliable for 
accurate, full time 
turn-by-turn naviga-. 
tion. There are two 
levels of positioning 
accuracy built into 
GP5, called SPS and 
PPS. 

SPS stands for 
Standard Positioning 
Service and PPS 
stands for Precise 
Positioning Service. 
PPS is used primarily 

Veh.icle Position 
Sensors 

GPS 

Sensor 
Pf"ocessing I 

Vehicle 
Positioning 

Figure 2 Digital 
Map 

Oat.abase 

by the military, 
where SPS is used 
for civilian applica- L--------------------------------------------------~ 

- tions. Originally, SPS turned out to 
be very close to the positional accu
racy of PPS, so to widen the perfor
mance gap, SA, or Selective 
Availability, was introduced. SA 
intentionally degrades the GPS posi
tioning accuracy to 100 meters hori
zontally and 160 meters vertically. 

This means that in a vehicle, there is 
an inherent 300 foot error in any 
GPS positional reading, and that 
makes map matching a lot tougher. 

GPS signals are also often 
blocked by trees and foliage. In a 
city with tall buildings, GPS may be 
blocked, or the signals may bounce 

used as a calibration source for 
dead reckoning and is not the cen
tral source of vehicle position infor
mation. 

Map Matching 

The next major component is 

attributes. An automotive navigation 
system is essentially worthless with
out a good digital map database. 

Map matching itself is a form 
of positioning. If the positioning 
module reports a position that is 
reasonably close to a road segment, 
then the position is corrected to the 

-------------------------------- ... ---------
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------------------------------------------
digital map position, and not to the 
position reported by the positioning 
module. 

There are four "truths" regard
ing position, and only one of them 
is really true. The vehicle speed and 
direction sensors report one posi
tional truth, GPS ·reports another, 
and the map matching module 
reports yet another. All of them 
are inaccurate to a certain degree 
with respect to where the vehicle 
is at any given moment, which is 
the real positional truth. 

Route Guidance 

The next module is Route 
Guidance. Route Guidance moni
tors the vehicle and map matched 
position and determines if the 
vehicle is correctly traversing a 
pre-planned route. It does this by 
checking whether the current 

has the option of_canceling the 
route, or calculating a new route 
from the vehicle's current position . 

Route Planning 

The Route Planning module is r---------------, 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I . __ ... ____ ... ____ ... __ __ 
I 
I 
I Figure 3 

L--------------r..I 

is shown in Figure 4. The nodes, or 
circles, are called vertices, and the 
lines that connect them are called 
edges. The words node and vertice 
are used interchangeably. 

A method called Dijkstra's 
Algorithm systematically determines 
the least-cost path in ·any graph, 
given a source and destination node. 
It can reliably calculate the least-cost 
path from any node to any other 
node. It's not a giant leap to trans
late vertices to intersections and 
edges to roads. 

Note that in Figure 4, the least
cost path from vertice A to vertice E 
is through the path A to B to D to E, 
and not from A to C to E. Geometry 
has nothing to do with it; everything 
is dependent on the cost value, or 
weight, assigned to the edges. In a 

---------------, Shortest path from A to E is 
A -> B -> D -> E 

if the search could be sped up if 
additional information was known 
ahead of time? This is called a 
heuristic search, and falls within the 
domain of artificial intelligence. A 
heuristic - or rule-of-thumb - helps 
in making a decision. A simple 
example of a heuristic is deciding 
which checkout line to go to in a 
store. A short line at a checkout 
usually equates to getting through 
the line faster. This isn't necessarily 
true if someone in a short line has 

· a lot of items to buy but, in gener
al, a shorter line means a faster 
exit. 

Heuristics are used with the 
best-first search algorithm. Best first 
searches revolve around searching 
nodes.that are estimated to be 
close to the destination node. In the 
case of the checkout line, using the 
heuristic that a shorter line means a · 
faster exit, we would scan all of the 
lines to determine which line was road segment being traversed 

matches the current segment in the 
pre-calculated route. Figure 3 illus
trates the output of a typical auto
motive navigation system map dis
play. The triangle icon indicates the 
vehicle. 

responsible for generating a list 100 shorter. 
of road segments to traverse We're looking for the shortest, 
from the vehicle's current posi- least-cost distance to our goal, 
tion to a destination. The driver 150 which is getting out of the store in 
enters a destination address the minimal amount of time. There's 
using optional criteria, such as no guarantee that the decision will 

The actual reported position 
may not be exactly on the current 
road segment of Normandy Road, 
but it is close enough to snap the 
vehicle icon onto the road display. 
It's annoying to a driver to see the 
icon travel along a route next to the 
road, but not on the road . Many 
navigation systems allow the driver 
to manually adjust the icon. 

least use of freeways, shortest be correct, but it will be correct 
distance, or shortest time, - most of the time. 
among others. The Route The heuristic applied to route 
Planning software links together planning estimates the distance 
the road segments into a list L from a source node 
based on the driver's prefer- L.: r- - - - - - - - -:i to a destination node. 
ences and makes this list avail- - - - - - - - - - - -i I What best-first search 
able to the Route Guidance module. road network, the I really does is restrict 

Route planning, which is essen- cost value can be I the search space. 
tially a search problem, has its roots based on speed I Where Dijkstra's 
in classical computer science "and limit, type of road, I Algorithm is able to The Route Guidance module's 

main responsibility is to present 
upcoming maneuver data to the 
User Interface. The next maneuver -
such as a right turn or left turn - is 
presented to the User Interface at a 
threshold distance from the maneu
ver. If the maneuver is missed, then 
at another threshold distance, an 
error is announced. The driver then 

artificial intelligence. Roads and or some other crite- : search a complete 
intersections can easily be modeled ria that would affect 

1 
network, best-first 

as graphs, which are commonly traveling down the 
1 

search restricts the 
used in computer science. road. search to a single 

Graph theory is used to illustrate DijkStra's I source and destina-
and solve many computer science Algorithm blindly L - - - - - - - - - - ..I tion. 
related problems, from network and systematically searches for the This translates into less process-
development to operating system least-cost path from any source ing time and returning a route to 
deadlock detection. A typical graph node to any destination node. What the' driver much faster. 

------------------------------------------
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--------------------User Interface 

Finally, the User Interface 
accepts commands and presents the 
navigation data to driver. Maps are 
displayed with a vehicle icon, as 
shown in Figure 3, and turn-by-turn 
maneuver icons are usually shown 
when traversing a pre-planned route. 
A right turn icon is shown in Figure 
5. As the vehicle approaches an 
intersection, a maneuver icon pops 
up on the display, informing the dri
ver that a maneuver needs to be 
executed. More than simply right or 
left turns, the navigation computer 
may inform the driver to bear right, 
bear left, stay straight, or execute a 
series of maneuvers. 

Another vital feature of the 
User Interface is speech output. 
Driving is inherently hazardous, 
especially when a driver is continual
ly looking at the navigation system 
and not at the road ahead. Speech 
output helps to minimize this poten
tially dangerous and litigious situa
tion. In the simplest case, canned 
phrases are enunciated. Canned 
phrases do not recognize road 
names. To announce the maneuver 
in Figure 5, canned phrase software 
will say something like "right turn 
ahead." More sophisticated text-to
speech software will actually 
announce the road name. A text-to
speech module will actually say 
"turn right onto Woodward 
Avenue." . 

There are some inherent difficul
ties with text-to-speech. One major 
problem is storing the road name in 
the form that a text-to-speech mod
ule understands. It generally can't 
be simply the English spelling of the 
road name. Chances are the road 
name will be mispronounced. The 
road name needs to stored as a 
phoneme. 

A phoneme is not so much the 
way a name is spelled, but how it 
sounds. This adds more data to an 
already dense database. 
Pronunciation is also difficult, since 
road names are predominately prop
er nouns. Canned phrases simply 
involve comparing a key word, such 

·as "right" or "left," and indexing 
into a ROM location to extract the 
phrase . 

Driver input needs to be mini
mized so the driver isn't too distract
ed from keeping his or her eyes on 
the road. Speech recognition is 
ideal, but very expensive. Touch 
screens are good, as are a simple • 
and intuitive button layout. 

The Future of Intelligent 
Transportation Systems 

What happens when an acci-· 
dent occurs somewhere on the 
route you're traveling? Even if you 
know about the accident, how do 

you re-route around it? This is where 
real-time traffic information and 
server based navigation comes into 
play. Similar to an Internet service 
provider, a vehicle information ser
vice provider can monitor traffic and 
provide real-time traffic updates to 
the subscribers. If an accident occurs 
on your route, the service provider 
can alert your vehicle and download 
a new route, avoiding the obstacle 
or accident. Vehicles can even be 
used as traffic probes. A service 
provider can call your vehicle, deter
mine its position, and compare the 
vehicle's speed to the speed on the 
-road segment it's currently on. 

If the road segment speed is 
supposed to be 65 mph, and the 
vehicle is only going 5 mph, then 
there is a possibility of traffic inci
dent or construction. If many vehi
cles on the same road segment are 
stopped or moving slowly, then the 
probability of an.incident is extreme
ly high, and real-time traffic notifica
tions can be broadcast to other vehi
cles. If your vehicle is involved in a 
traffic incident or simply breaks 
down, then the information service 
provider can provide emergency and 
breakdown services, ranging from 
calling an ambulance or tow truck. 
These features and services fall 
under the umbrella of Intelligent 
Transportation Systems, or ITS. 

Think of the early days of avia
tion. You would pull an old plane 
out of the hanger, gas it up, check 
the wind direction, and look up to 
see if any other air traffic was 
around. If the sky was clear, you'd 
take off. No flight plan, very few 
instruments, and a compass and a 
map in your lap. There's a certain 
glamour and appeal to the unre
strained freedom that early aviation 
offered. That's the way driving is 
today, without a supporting informa
tion infrastructure, and essentially 
autonomous and unrestrained. 

Traffic information systems of 
the future will offer important driver 
information, but at a cost. With the 
increased security and convenience 
comes a loss of autonomy. Opening 
a vehicle to allow two-way communi
cations with the outside world 
opens the door to malevolent hack
ing. If an information service 
provider can remotely unlock your 
car doors, so can a hacker. Hacker 
proofing a vehicle requires data 
encryption technology which increas
es cost and complexity, and there 
are always back doors to everything. 

The road to the future via ITS is 
bright, but there are a few techno
logical potholes along the way. 
Being aware of the problems and 
benefits - both potential and real -
can help designers and drivers devel
op and use reliable, practical, and 
safe intelligent transportation sys
tems. NV 

--------------------



ROBOT ARM TRAINER KIT 
The Robot Arm Trainer teaches the basic 
robotic sensing and locomotion principles 
while testing your motor skills as you build 
and control the arm. You can command this 
unit to grab, release, lift, lower, rotate wrist, 
and pivot sideways 350°. After assembly, 
observe the dynamic gear mechanisms 
through the transparent arm. Five motors 
and five joints allow for flexibility and fun! 
Power source: 4 'D' cells. Ages 10 and up: 
BQ00107 $74.95 

BIPOLAR 
STEPPER MOTOR 
DRIVER IC -600mA output current capability per chan
nel. 1.2A peak output current (non-repeti
tive) per channel. Enable facility. Tempera
ture protection. Logical •o• input voltage up 
to 1.SV (high noise immunity). Internal clamp 
diodes. With documentation. 
L293D $3.00 each 
L297 
STEPPER 
MOTOR 
CONTROLLER 
IC 
20-pin package. Normal/Wave drive. Half/ 
full step modes/ Clockwise/anticlockwise di
rection. Switch mode load current regula
tion. Programmable load current. Few exter
nal components. Reset and enable inputs, 
and home output. Full documentation on our 
website. 
951004 $7.90 each 

9VDC 1.0 A 
WALLWART 

REMOVABLE 
HARD DRIVE 

24VDC @ 25A (up to 
40°C). Input 187-250 
VAC, 790W, 0.7pF (260-
350 VDC). Size 4.5' x 5' 
x 13'. Weight approx. 9.5 lb. 
98E027 $74.95 

OCTAL TUBE 
SOCKET 
Porcelain. New old 
stock. MIL-Spec. 
Original sealed foil 
bags. 
97J001 $5.95 

Includes part #97V012 
(assembled transmitter unit with 
forty-seven buttons), detector 
unit, printed circuit board, 
detector amplifier IC, and all parts needed to 
detect the signal from the transmitter and 
convert it to a serial TTL signal. 
93V01 O $19.95 each 
TWIST LOCK 
CONNECTOR 
NEMA LS-20 size, for 
125V@ 20A. 
98J020 $3.25 each 

~· 
HOLD·VAC® ~ 
SURFACE MOUNTTOOL 
This pen-style vacuum tool is delivered to 
you with four different size vacuum cups -
ideal for handling and manipulating various 
surface mount components during assem
bly or repair operations. 
HV-800 $19.95 each 

DUAL 
FULL-BRIDGE 
DRIVER IC 

Up to 46V operating supply voltage. Total 
DC current up to 4A. Low saturation voltage. 
Overtemperature protection. Logical 'O' in
put voltage up to 1.SV (high noise immunity). 
Multiwatt-15 package. Docs are available at 
our website. 
L298 $9.95 each 
MINI HI-
VOLTAGE 
POWER 
SUPPLY 
+24 voe in, -
6.3KV @ 0.5 mA out. Use for lasers, photo
multiplier tubes, ion generators, cattle prods, 
electrostatic air filters, etc. Yamata P/N HVH
C204L-1, with docs. 
94E003 $9.95 each 

50-LB. CARE PACKAGE 
Surplus goodies from Silicon Valley. This is 
not junk, just material we've acquired in 
quantities too small to catalog - electronic 
and mechanical subassemblies for every
thing from robots to rockets. Assortments 
may include ICs, caps, connectors, bear
ings, diodes, hardware, circuit boards, 
cables. Weird and wonderful stuff. Mostfolks 
are happy with tlie assortments we send and 
we often get re-orders. Try one. 
92U034 50 Lbs. for $49.95 

TV AUDIO DEMODULATOR 
Unused unit from cable TV box takes chan
nel 3, 4 or 5 signal and demodulates the 
audio. Comes with documentation and sche
matics, plus additional schematics to build 
add-on video demodulator board. 
92A028 $9.95 each 

SOLAR· 
POWERED 
ROBOT BUG 
KIT 
No batteries re
quired! It uses photosen
sitive eyes to seek light and 
dual feelers to avoid ob-
stacles. Kit includes circuit board, solar cells, 
miniature motors, all parts and easy-to-fol
low instructions. Body approx. 3'L x 2'W. 
98K001 $59.00 each 
CRYSTAL SET 
PROJECTS: 
15 Radio Projects 
You Can Build 
Crystal Set Projects is a 
collection of radio 
projects that won a re
cent building contest run 
by the Xtal Set Society. 
Included are step-by-step 
instructions so you can buiild and design 
your own Xtal sets no matter what your 
background in electronics. The projects are 
of various designs and difficulty so that ev
eryone can learn something. 6x9 paper
back, 160pp. 
98X010 

'486 
MOTHERBOARD 
.Comeswtha25MHz486-
SX CPU. Board supports 
SX25, SX33, DX25, 
DX33, DX40, DX50, DX2-
50, DX2-66, DX2-80. 
Does not support DX4 
CPUs. All info silkscreened on board. Seven 
ISA slots and 2 VESA local buss extensions. 
Used, tested good. While supplies last.. . 
98C014 $29.95 each 

DISPLAY 
MISER 
Save wear and 
tear on your 
monitor. Save . 
on electric bills with Display Miser. This item 
automatically shuts down the monitor after a 
predetermined amount of time. The user can 
program the time to shutdown from 1Oto42 
minutes. Easy connection to PC with dia
gram printed on bottom of unit. No tools 
needed - just plug-insl 
98C027 $4.95 each 

GENERAL INSTRUMENTS 
UNIVERSAL REMOTE CONTROL 
Model XRC110. 44-button transmitter con
trols up to four units, i.e., TV, VCR, Cable 
Box, and Auxiliary-second TV, VCR, Digital 
Audio Tuner or services such as Music 
Choice (MC) and Digital music Express 
(DMX).Slim, lightweight, easy to handle. 
Easily programmed as your needs change. 
Programmed functions not lost when replac
ing batteries. Uses two "AA" cells. Indicator 
lights show which device is being controlled. 
Volume control may be programmed to work 
even though the rest of the transmitter is in a 
different mode. Works with equipment from 
many manufacturers. Will do a "code search" 
for the correct code, if needed. Batteries, 
detailed instructions and device code tables 
included. 
98V011 $9.95 each 
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LED FLASHLIGHT 
This flashlight is tl:le newest in portable light
ing technology. Three "AA" batteries will 
give 30 hours of light when you use the PL
W1 with one LED. There's no bulb to replace. 
This is a great lightforcavers, backpackers, 
boaters and anyone who doesn't want to 
carry a lot of batteries and wants a depend
able light. Put one into your Y2K "survival 
kit." 
PL-W1 (1 LED) $22.95 
PL-W2 (2 LEDs) $26.95 
PL-W3 (3 LEDs) $29.95 

ULTRABRIGHT WHITE LED 1f 
T1-3/4, water clear, 1600 mCd. Docs ·· 
included. I 
SE5082H $4.95 each · 

"" . 
...~~~··>l<~t*~'.t•~fli:4'~•t'~" v ,~ 

1 MB sons 30-Pin SIMMS 
Three-chip type; matched sets. 
97C052 

POWER 
SUPPLY 
TRANSFORMER 
Primary: 208 or 240 
VAC, 50-60Hz, 3A. 
Secondary: 2 x 30 or 
24VCT @ SA each, 
and 24V @ 3A. 
Mounted on 6-3/4' x 
6-7/8' backing. 
98N014 $19.95 each 

fantasd\\, soun ...• 

NEC AMPLIFIED SPEAKERS 
Size: 11'Hx4.5'Wx4.75'D. Power:±15VAC 
@ 1A, 3-pin mini-DIN socket. Input: 1/8' 
stereo phone jack, line level. Outputs: 1/8' 
stereo phone jacks, line·out & earphone. 
RCA phone cord connects speakers. Simple 
schematics to build your own power supply 
included. · · 
98V013 

ATARI 1020 COLOR PRINTER 
For all Atari 8-bit computers. (Not PC-com
patible I) Package includes: printer, power 
supply, software, pens, paper and interface 
cable. These are new units in factory sealed 
boxes. 
94C037 $14.95 each 

Store Hours: 9-6 M·F & 10-3 Sat. - Pacific 
Visa, MIC, AmEx Accepted. 

All Sales Final. 
California Residents Add Sales Tax. 

Shipping Additional on All Orders. 
Prices Good 60 Days from Date of Publication 

· ,·············.··· ·· 
Send $2.00 For Our Latest Catalog! 
$4.50 Foreign. Refundable on First Order. 

010299 
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ELECTRONICS 
••••••••••••••••••••••• Q&A • • • • • • • • • • • With TJ Byers 

In this column, I answer questions about all aspects of electronics, 
including computer hardware and software. This column doesn't . 
replace the Tech Forum that you've grown to love and support. 
Instead, it will supplement it, so feel free to participate as always with 
your questions and answers. You can reach me on America Online at 
TJBYERS, on the Internet at TJBYERS@aol.com, or by snail mail at 
Nuts & Volts Magazine, 430 Princeland Ct., Corona, CA 91719. 

••••••••••••••••••••••••••••••••••••••••• 
What's Up: Two different 12V DC-to-DC voltage converters, 
two new alarm circuits, and two battery monitor/testers. A 
reliable fixed-frequency, variable duty cycle pulse generator. 
And many more web sites to visit, including an interesting 
look at GeoWorks. Finally, our readers talk back about 
hard disk fixes and noisy A/D converters. Enjoy! 

••••••••••••••••••••••••••••••••••••••••• 
More Solar Stuff 

Q. In your Dec. '98 column, you showed how to trickle-charge a battery 
from a solar panel using nothing but a diode. What- size diode should I use 
for my solar panel which has a 1-amp output? 

Carl Zajac 
via Internet 

A. Let me reiterate my Dec. '98 answer first: If the charging current is 
less than 1/10 the capacity of the battery under charge, a charge con
troller isn't needed. Translated, that means that your 1 A solar panel 
can trickle-charge any battery of 10 AH (amp-hours) or bigger using a 
simple diode to prevent discharge when the su.n doesn't shine. How 
big is the diode? If you have a 1-amp solar panel, a 1-amp diode like a 
1 N4001 works. If you have a 3-amp solar array, then the answer is a 
1 N5400. Both are available from RadioShack for under a buck. 

Battery Testing 

Q. I'd like to use a voltmeter to check the condition of my 'AA' batteries, 
but I feel the need to put a load on them while testing. Can I just put a 
resistor across the battery when 1 test it? If so, what value of resistor 
should be used? Also, if I want to discharge NiCd batteries before recharg
ing them, can I put a resistor across them to discharge them completely? 
What value should I use? 

Thomas Wallenmaler 
Southfield, MI 

A. You're quite right. Measuring the open-circuit voltage (OCV) of a 
battery to determine the amount of service life will yield but a rough 
estimate. A more accurate method is to measure the closed-circuit volt
age (CCV) of the battery. This is accomplished by putting the battery 

'CELLULAR ACCESSORIES1 

.\... FROM ~, 
~ M.F.M. COMMUNICATIONS. '".A., 

No. 1 
FOR ALL 

YOUR CELLULAR NEEDS 
WEB SITES: 

English: http: // members.aol.com/ mfmcoml 23 / index.htm 
Spanish: http: //members.aol.com/ mfmcom 123/ index2.htm 

EMAIL: 
MFMCOM 1 23@aol.com 

TELEPHONE: 

+44 - 1342 312403 
57 Addison Road, Caterham, Surrey, CR3 SLU. UK. 
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under load for one to two seconds, then measuring the CCV. The load 
is determined by the size and type of battery. In the case of a 'AA' 
cell, the load should be approximately 8 ohms. A 'D' cell needs a 4-
ohm load, and a 9-volt battery is best tested with a 50-ohm load. For 
an alkaline or carbon-zinc single cell, the cutoff point is ·0.9 volts. For 
example, if the battery voltage is 1.1 volts, the battery has approxi
mately 20% of life left. Different batteries have different discharge pro
files, as shown below . 

Voltage 

3G~==============:::-~~~-, 
34 

:J.2 

9.U 

1.0 

0.8 

·--- ..... ------. 

Lithium-thionyc 
·chloride 

Lithium-sulphur 
dioxide 

Lithium-magnanese 
dioxide 

Sealed lead-acid 

Silver oxide 

----....:::-.::;::_ .... _.__ Nickel-cadmium 
·"::~ - .. Alkaline manganese 

........... . dioxide 
Zinc-carbon 
Mecuric oxide 

.__.__...__....___. _ _.__ .... l _ _.__!'--__..___ Zinc-air 
·o fO 20 30 40· GO 60 70 SD 90 100 

Battery Size 
AAA 
AA 
c 
D 

6V lantern 
9V 

Capacity (%) 

Lamp 
222 
PR5 
PR5 
PR2 
1888 
1892 

Personally, I prefer to use a flashlight 
bulb for the load when I test my batteries. 
In addition to getting a voltage reading of 
remaining capacity, you get a visual look
see that strikes closer to home. Here's a list 
of the bulbs that I use for the various 
batteries - and to drain a NiCd battery for 
recharging. 

Join us in our 
20th Year Celebration!! 
We're looking forward to a stellar year in 1999, 

and we hope you'll be a part of it. 
We'll be implementing a lot of new programs 

this year for both the magazine and the website, 
plus we'll be giving existing features a face-lift. 

We hope you'll -be a part of the excitement. As 
we head toward the millenium, it will be increasing
ly important to stay on the cutting edge. And that 
edge is where Nuts & Volts plans to be!! 

909-371-8497 • 909-371 '!'3052 FAX 
http://www.nutsvolts.com 



Electronics Q & A 

Cracking The BIOS Code 

Q. I recently acquired a working Gateway 2000 with a 486 motherboard. 
The trouble is that it didn't come with a manual, and I'm not able to 
access the BIOS settings with key press( es) on Power-Up. I've tried press
ing the keys that usually work, like <Del>, F2, and <Esc>/<Enter>, with no 
luck. The only way I've been able to access the BIOS settings is to unplug 
the hard drive and then power-up. I would really rather do it via the key
board. Do you know the secret code? 

John McMlchael 
via Internet 

A. It's no secret. The combination ls pressing <Fl> (sometimes repeat
edly) when you see the first boot screen. You may have to turn on the 
monitor before you boot to make sure you don't miss your window of 
opportunity. Need a manual? No problem! Download it from · 
Gateway's Web site at http://www.gateway2000.com/supporf/tec 
hdocs/manuals/index.html 

By the way (BTW), this is a message to any reader who is having 
a problem accessing the PC's BIOS. ·The answer is to unplug the 
(bootable) hard disk's power plug and take it from there. Been there 
done that often; it brings up the BIOS screen virtually every time. 

Beep Me 

Q. I'm working on a project for a restaurant that requires an audio alarm 
that will have a sound similar to that of a beeper (or the chimes of a door
ajar auto alarm). I don't want to use the high-pitched piezo buzzers avail
able everywhere, because they would be very annoying to both employees 
and customers, but my efforts to find a beeper sound module or even sur
plus damaged beepers that I can use for this project have hit a stone wall. 
There are transducers available that would probably work, but I have no 
idea how to build a suitable driver circuit. Please help! 

A. For a beeper sound, I'd use this circuit. 

+9V 

2.2lt 4 14 
t4.71t 

13 

lOOlt l.M556 4.7k 

2 12 

6 8 
5 9 

10 
...!:! ...!:! 

l'"T"i 0.1 

J_ 14.?ur 7 

- -

100 

Thomas 
via Internet 

~~~KR 
J_ 
-

It uses a 556 chip, which houses two 555 timers. The second 555 
timer (right side of the chip) is a I -KHz, squarewave oscillator. This 
oscillator is controlled by the first 555 timer, which is basically an 
astable pulse generator that connects to the reset pin (pin 10) of the I
KHz oscillator. When this pin goes high, the speaker sounds for a 
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short time every couple of seconds. The frequency of the tone can be 
adjusted by the size of the O. I uF capacitor: a higher value lowers the 
tone, and a smaller value raises it. Likewise, the 2.2K resistor and 5uF 
capacitor can be changed to generate different on/off times for the 
beeper. The volume is controlled by the I 00-ohm resistor; to increase 
the volume reduce the resistance to 4 7 ohms, to make it softer, use a 
330-ohm resistor. A piezo transducer will work in place of the speaker. 

For a chime sound, this circuit is cheap and easy to build. 

+9V 

UlA UlB 

Rl~ 4049 

68k .- 0.01 - ~~ SPKR 

UlD UlE 1N4001 lOlt 
2N2222A 

1N4001 + + 
l'"T"i lUP' l'"T"i lOuF 

1 
- -

As in the beeper circuit above, it takes two oscillators to produce 
the sound. UIA and UI B generate the basic tone, while resistor RI 
and capacitor C 1 determine the frequency of this squarewave 
oscillator. UJC ls a buffer/amplifier that drives the speaker (or plezo 
device). The volume is determined by R2 - with a lot of help from 
UJD and UJE. When power is applied, this duo oscillates and slowly 
charges the I OuF capacitor on the base of the 2N2222A transistor. As 
the voltage across the capacitor increases, the volume decreases, 
producing the chime tone. Unlike the beeper circuit above, which 
produces a continuous beeping after power ls applied, this a one-time 
event. To make repeated chimes, you need to interrupt the power 
source with a momentary-ON push-button switch. 

If this sounds too ambitious, check the ads in our pages under 
"Kits." Gateway Electronics (1-800-669-68I O; 
http://www.gatewayelex.com), for example, sells all kinds of sound 
boards ranging in price from $7.95 to $29.95. 

DC to DC Conversion •.• 

Q. While most people wish to convert 12-volts DC to 11 !>-volts AC, I would 
like to raise a 12-volt car battery to the following higher DC voltages. 

1 - 13 volts, 2.5 amps 
2 - 19 volts, 2 amps 
3 - 24 volts, 1 amp 

I need to select any one of the voltages with a switch. Can. this be 
done with a simple conversion circuit? 

Fred Batln 
via Internet 

A. What you ask for is easily done using an LM2577 step-up voltage 

SOLUTIONS TO YOl/I< CABLING NEEOS 
Cat.5 - Enhanced Cat.5 - USS "'." IEEE1284 / 488 / 1394 
Firewire - High-End Monitor - Manual & Auto Switches 

Apple -- Custom Ribbon Cables - Premise Wiring - more! 
HUGE SELECTION OF SCSI CABLES & ADAPTERS 

Category 5 Patch Cables: 

2 feet... ..... $2.50 7 feet .. ...... $3 .70 14 feet .. .... .. $5.85 35 feet... ..... $10.20 
3feet .. ...... $2.70 lOfeet ........ $4.70 20feet ... ... .. $7 .25 50feet... ..... $14.50 
5 feet .. ... ... $3.35 12 feet ........ $5.25 25 feet... ..... $8 .70 100 feet .... ... . $25.20 

Place Your Order Online 24 hrs./day 
No minimum order, same day shipping on most orders, A+ and CET technician available to answer your questions. 
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Electronics Q & A 

regulator, which you can buy from Digi-Key (1-800-344-4539; 
http://www.digikey.com) or QuestLink (http://www.questlink.com) 
for under $IO.OO. (/recommend the LM2577T-ADJ version in a T0-220 
package for ease of use.) This regulator is unique in that it has an 
input voltage range of 3.5 volts to 40 volts, an adjustable voltage out
put of up to 60 volts at up to 3 amps (at the lower voltages), current 
limiting, thermal shutdown (in case it gets too hot), and requires only 
eight external components. Here's the 24-volt version of the DC-to-DC 
converter you asked for. 

..IM. 150uH 1N5822 .QJIT_ 
+12~ ~ +24V 

lA 

IO.l Rl 
5 4 37k 

-
LM2577 2 + 

12.2k T0-220 

T~ R2 

1 2k 
,-0.33 

_L --'-
- - - -

The circuit operates in what's called the "boost" mode, where a 
magnetic field is built up in an inductor, then allowed to collapse. As 
the field collapses, it generates a high voltage spike, or kick. This is 
exactly how the ignition system in your car turns I 2 volts into 50KV 
to fire the spark plugs. On a smaller scale, the LM2577 regulates the 
boosted voltage between 5 volts and 60 volts. The regulated voltage is 
determined by the ratio between RI and R2. Resistors RI and R2 
divide down the outpu~ voltage so that it can be compared to the 
internal 1.23-volt reference. For a given output voltage select the ratio 
so that RI Vout 

--- -I · 
R2 I.23V 

That is, the voltage drop across R2 at the desired output voltage 
must equal 1.23 volts. Here's how the values of RI and R2 for a 24-
volt output were calculated. Set R2 at 2.0K, then calculate the current 
needed to produce a I .23-volt drop. 

E I.23 
I= - = 0.615 mA 

R2 2000 

Next, calculate the total resistance needed to generate a 0.6-mA 
current across a 24-volt source. 

R= 
E 

I 

24 
39K 

.000615 

Finally, subtract for R2 to get the value of RI. 

Rl = R - R2 = 37K 

You can follow the same procedure for the I 9-volt source, or I 5 
volts, and whatever. The important thing is that R2 has to generate 
I .23 volts across it to output the desired voltage. You may have to 
juggle the values of RI and R2 to achieve a ratio that equals a 
standard resistor value, but don't knock yourself out. A 37.4K resistor 
is plenty close enough for this example. Finally, the input voltage 
(Vin) can't exceed the boosted output voltage (Vout) - this ls a step-up 
regulator remember? It can't reduce I 2 volts to 5 volts, which is why 
you should get the I 3-volt source directly from the I 2-volt battery. 
With a full charge a car battery will measure I2.6 volts; when 
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charging, the voltage is 13. I volts. A simple rotary switch will let you 
select between the so_urces. For detailed information on designing 
DC/DC converters with the LM2577, download its data sheet from the 
National Semiconductor Web site at 
http://www.national.com/pf/LM/LM2577.html. 

... DC to DC Conversion, Again 

Q. I'd like to use an LM1875 20W IC power amp in an auto audio amplifi
er. How can I make a bipolar +24VDC/-24VDC power supply from the 
car's 12-volt power source? 

William Silvis 
via Internet 

A. Like the query above, you, too, can use an LM2577 step-up voltage 
regulator. For this application we'll use the LM2577 in the flyback 
mode, as shown below. 

1N5822 +24V 
r-----llM--~--~--~~·-0 

+ I lOOOuF 

--'-

1N5822 -24V 
'----141--~+-~--~~·-0 

+r lOOOuF 
Rl l 
37k -=-

R2 
2k 

J_ 
In this mode, a transformer replaces the inductor. This time, the 

energy stored in the primary inductor is transferred to the secondary 
of a transformer, where - unlike the boost mode - it is transformed to 
a higher or lower voltage. The amount of energy transfer, that is the 
resultant voltage at what current, is a product of the two - or total 
power. Raising the voltage lowers the available current, whereas 
reducing the voltage increases the output current. Together, the two 
can't exceed the total dissipation of the /C's output stage - about 30 
watts for the LM2577. (An LM2587, a pin-for-pin replacement, can 
operate up to 60 watts, but runs at a differentfrequency and uses 
different inductor and capacitor values. Download the LM2587 data 
sheet from QuestLink or the National Semiconductor web site 
(http://www.national.com) for details). 

Basically, the flyback configuration is the same as that used in 
your monitor to increase or reduce a DC voltage. In this case, the 
{lyback transformer takes the car's 12-volt source and increases it to 
±24VDC. The transformer is a standard center-tapped secondary type . 
with a winding ratio equal to the voltage desired. In your case, you 
need 48 volts total (24V + 24V) from a I 2-volt source, a I :4 ratio. 
Should you want to change the voltage to ±5 volts, the ratio would be 

You Have Tried The Rest 
. .. Na The st'' 

Write In 74 on Reader Service Card. 



Electronics Q & A 

1:0.8 (JOV/12V; quiz later). 
As before, resistors Rl and R2 set the output voltage. The output 

voltage for the bipolar output is derived from the positive leg of the 
output, which means the outputs aren't tracking. In other words, only 
the positive output is regulated. If there is a heavier, or lighter, load on 
the negative supply, its voltage may go above or below the positive. 
In your case, where you're using a symmetrical Class-Bop amp, I 
wouldn't worry about it. However, if you plan to add single-supply 
devices, like indicator lamps or a preamp, make sure you hang them 
on the positive side - the regulated line - to keep the LMJ875 in 
balance. Better yet, use the + 12-volt source if you can. (BTw, are you 
aware that you can operate the LMJ875 from a single-polarity (+32V 
to +60V) power supply)? 

Don't Tread On Me Alarm 

Q. I have a theft problem that I think could be solved with an inexpensive 
motion-activated alarm, somewhat like the alarms that go off when you 
bump into a car. Do you have any advice on appropriate sensors/cir
cuits/sounders? 

Steve Scott 
via Internet 

A. What you want is a vibration detector, like RadioShack's 49-406 
($12.99). This is a 120dB siren that attaches to a door or window and 
screams its head off when it detects an abrupt shock or vibration. 
Want to make one yourself? Follow me. It begins with a plumb device, 
like a 1/4-inch bolt, suspended inside a 3/8-inch copper water pipe, 
as shown below. 

318' COPPER 
PIPE 

This device is identical to 
those used in pinball machines 
to trigger the "tilt" alarm. Bump it 
too hard, and the pendulum hits 
against the metal guard and 
sounds the alarm. The sensitivity 
is adjusted by the size of the
pipe, the length of the bare 
(copper) wire, and the weight of 
the bolt. The heavier the bolt, the 
more force it takes to trigger the 
circuit, which is shown below. 

+9V 

lRDET I N.C. 

273-060 
BUZZER OR 

273-060 
BUZZER 

~ Sl ~ENSOR E 9 N.O. 

::ft 275-005 

_[ 

I made it simple, on purpose. Once triggered, you have to get your 
butt out of bed and reset the alarm. If you only want it to scare the 
thief away and keep warm under the blankets while the alarm does 
its job, you need an automatic turn-off timer circuit like this. 

Sensor 
lnput 

+9V 

33k 4 8 240k 

5 
+ 

Ioi J_ 

.01 

r ~2 ...---3 -....------. 
555 6 

1 1 oSl 

l 
• 

273-060 
BUZZER 

Battery Gas Gauge Does 36 Volts 

Q. I have purchased all of the necessary components, including the print
ed· circuit board, needed to build the "Battery Gas Gauge" that you 
described in the July '97 issue. It's my intention to use the gas gauge 
across two of the 6--volt batteries in the golf cart, which is used as mobility 
for the disabled, to get a general idea of the charge on battery pack. The 
thought has come to mind that it may be possible to reconfigure this 
schematic so that the gauge could be used across the entire bank, which 
contains six batteries for a total of 36 volts. Can it be done easily? 

Joe Dunnett 
via Internet 

A. This is an easy order to fill. All you have to do is separate the 
power source from the battery under test. Because it's been a while 
since we published this circuit, and there still seems to be a great deal 
of interest in it, here it is again with the modification for 36-volt opera
tion. 

RS 
S1t 

Set lower 
limit (31.5V) 

9 

2 

'39.6V LED10 

38.7V 

37.8V 

36.9V 

36.0V 

35.1V 

34.2V 

333V 

32.4V 

31.5V LED1 

Sl Bar 

Dot 
+ Cl 

_'.b:2.:w' 

The changes are highlighted in gray. Basically, you need to 
change the value of R 1 and reduce the 36-volt input to 12 volts via the 
new 78[12 voltage regulator and its related components. Other than 
that, it's the same circuit. Make sure that you cut the copper trace on 
the PC board to pin 3 of the LM3914 and reroute it to the LM78Ll 2 
"out" when making this modification. Here's a new table showing the 
36-volt battery voltage and charge levels. 

Battery 
Voltage 

39.6 
38.7 
37.7 
36.9 
36.0 
35.1 
34.2 
33.3 
32.4 
31.5 

LED Color 
Green 
Green 
Green 
Green 
Green 
Yellow 
Yellow 

Red 
Red 
Red 

Description 
About 100% of charge remains 
About 80% of charge remains 
About 70% of charge remains 
About 55% of charge remains 
About 40% of charge remains 
About 25% of charge remains 
About 10% of charge remains 

Caution! 
Danger! 
Dead! 

To calibrate the battery' monitor, first set the voltage across pins 4 
and 6 to 1.2 volts using R3. Apply 31.5 volts to the input and adjust 
R5 so that LEDl lights. If you don't have a 31.5-volt source, you can 
measure the battery-under-test voltage with a DMM (digital . 
multimeter) and rotate R5 until that lamp lights with SJ in the dot 
mode. Now your ambulatory-impaired friends can get. to the mall and 
shop 'til they drop before the golf cart drops dead. 

Fixed-Duty Cycle Pulse Generator 

Q. Please reference your Sept. '98 article about the LM558: Forrest Mims 
in his Engineer's Notebook shows a variable-pulse generator with a fixed 
duty cycle that uses two of these timers and a control voltage. This is a 
very useful circuit, but myself and others find it difficult to start. Would a 
556 with a paralleling of the control inputs work better? 

S. Chris Early 
via Internet 
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A. You, too? I've never been able to make that circuit work short of a 
swift kick in the rear. Here's a design that I ran across (and slightly 
modified to include SJ), but have never tried. It looks very solid 
because it uses digital logic to vary the duty cycle, which should 
make it quite stable. 

1.44 +.SVlo I.IV 

f=---· 
(Ra+2Rh)CI 

!Ilk 
Ra 7 

SSS 3 JU1JL 

lk 

s~IDutyc,c1el .,. 

The key to this design is the 74LS85, a magnitude comparator 
chip. The 555 clock increments the 74LSJ 9J counter, which outputs 
its binary BCD code to the digital comparator. When the output of the 
counter is equal to or greater than the binary equivalent on BO-BJ, the 
74LS74 {lip-flop is reset. The value of BO-BJ is determined by the 
setting of SJ, a rotary (or slider) switch that encodes decimal values 
of J 0%, 20%, etc. into BCD that the 74LS85 recognizes. To generate a 
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squarewave; for example, simply set SJ to 50% (middle position). 
While the circuit looks complex, most of the lines are just wires going 
from one JC pin to another. Total cost is under $10.00. Like I say, I've 
never tried this and would appreciate your feedback. In particular, I'm 
not sure the IA<B and A<B blocks are properly placed; you may have 
to exchange the two blocks (six pins in all) to make it work. I recently 
ran across a single JC function generator, the MAXOJB from Maxim 
(408-7J7-7600; http.//www.maxim-ic.com), that claims to have a 
variable duty cycle pulse generator that's independent of frequency. I 
haven't looked at it closely, but I suspect it's an upgrade of the 
venerable Exar XR-2206. Stay tuned for more on this chip. 

More POWER! 

Q. I plan to build one of your 25-watt inverters shown in the Dec. '98 col
umn, but would like more power, too. Do you have any circuits for 3-4 
KW? 

Jim Rudholm 
via Internet 

A. Sure, but not anything you want to tackle unarmed. Once you 
exceed a couple hundred watts, you can't use a simple squarewave 
output. You have to use a modified (staircase) wave or a pure sine
wave, which needs at least eight power FETs, which generate a lot of 
heat, which require special heatsinks, which means you need a drill 
press, which ... (sorry, sometimes I like playing with words as much 
as wires) ... makes it cheaper to buy than build. My suggestion? 
Check out the following retailers. 

Alternative Energy Engineering 
P.O. Box JJ9 

Redway, CA 95560 
---UJOO· 777-6609 

http://www.alt-energy.com 

Sierra Solar Systems 
J 09 Argall Way 

Nevada City, CA 95959 
1-888-667-6527 

http://www.sierrasolar.com 



Electronics Q & A 

GeoWorks Still Lives 

Q. In his article "Secrets of Making Attractive Rack Panels" in the Dec. 
'98 issue, Thomas Henry mentions GeoDraw (Geoworks Ensemble 
package) as his favorite drafting program software. After checking 
around the Internet, CompuUSA, anp local computer shops, I still 
haven't found a source for GeoDraw. Any suggestions? 

Lee Markmann 
San Antonio, Texas 

A. First, let me say that GeoDraw runs under the Geo Works operat
ing system, and isn't a Windows, DOS, or Mac program. Geo Works, 
formerly known as GEOS is now sold under the name NewDeal, is 
like Windows 3.1 in many respects. It's an object-oriented operating 
system which today we call a GUI (Graphics User Interface) - or 
Windows. And like Windows, it runs under DOS, and the applica
tions - like GeoDraw - are GEOS specific. In other words, the appli
cation programs for GEOS work only with GEOS. Now that you're 
thoroughly confused, let me say that NewDeal can be installed over 
Windows, Atari, Commodore, and Apple operating systems. To sort 
all this out, I suggest you look at James D. Bearden's FAQ (frequent
ly asked questions) on this subject. You can find it at 
http://www.cis.ohio-state 
. edu/hypertext/faq/usenet-faqs/htm[/pcgeos-faq/part 1 _/faq. html or 
on our web site (http://www.nutsvolts.com) under the name 
GEOS. TXT. Where can you buy GeoDraw? From New Deal under the • 
name NewDraw. 

MAILBAG 

Dear T J Byers: 

New Deal, Inc. 
P. 0 . Box 2458 

Champlain NY 12919-2458 
1-800-985-4263 

http://www. newdealinc. com 

I just read your item in the Nov. '98 issue concerning "Hard Disk 
Fixes." In my business, I have run into these problems you stated on 
many occasions, and while you are right on target with the "stickism" 
problem (we call it "sticktion"}, I thought I would share my two cents 
with you on the third possibility you mentioned. 

You stated" ... the controller board has died. Unfortunately, there are 
no fuses to replace." Actually, I have fixed a large number of drives (read 
many dozens) which have a pico fuse on the controller board. They look 
like resistors, either standard leads or surface mount, but they are there 
-most near the power connectors - and they're often totally open. 

Response: 

John Hoyt 
South Carolina 

Yep, they are there, indeed, and I knew it. I guess what I should 
have said is: "If you hear the motor running but can 't access the 
data, then use a DMM to probe the controller board for a voltage -
any voltage. If absent, suspect the input fuse, if you can find it. If 
the voltage is there, then the board is dead." I'm happy to hear·that 
you have repaired dozens of hard disks this way, but I've never been 
that lucky (sigh ... not even one). Thanks a lot for the input! 

TJ Byers 
Q & A Editor 

The advice in Oct. '98 Electronics Q & A about quiet 2-MHz clocks 
misses the mark in several places. 

power supply and using bypass 
capacitors are also important. 

A second (and more 
reasonable) interpretation is the 
20-bit ADC outputs a lot of noise 
and the analog signals show a lot 
of sharp edges that coincide with 
the 2-MHz clock. In other words, 
Steve's project doesn't have the 
performance he wants. This 
interpretation is more likely, and it 
means there is nothing wrong 
with the 2-MHz clock. The clock 
and its harmonics are out of the 
ADC's input band. In this 
interpretation, the problem is 
inadequate isolation between the 
digital an analog parts ofthe 
circuit. 

For good performance, the 
analog and digital circuits must 
be isolated. Otherwise digital 
currents flowing in the analog 
parts of the circuit will create IR 
voltage drops that look like noise. 
The circuit design needs separate 
analog and digital supplies, 
separate analog and digital 
ground planes, and a single point 
ground connection between the 
two systems. The ground plane 
cuts need careful thpught. In 
addition to isolating the supplies, 
the designer must also minimize 
electrostatic and electromagnetic 
coupling. 

In particular, you must keep 
the digital signals away from the 
analog signals. Assume that an 
output bit of the ADC toggles at 
16 KHz. If that bit is close to an 
analog node (say close enough to 
have 1 pF of coupling 
capacitance), then the capacitive 
impedance between the two 
nodes is 10 megohms. Finally, if 
the analog node impedance is 
1 OK, then the 5-volt digital signal 
will couple 5mV of noise to the 
analog node. That 20-bit ADC 
(whose LSB is about 5 
microvolts) just became a 10-bit 
ADC. To kill the noise, separate 
the analog and digital traces and 
use guard rings or other shields to 
minimize coupling capacitance. 
Use low impedance circuits ( lOK 
is too large). . ' 

Gerald Roylance 
Mountain View, CA 

First, dithering the clock oscillator 
for a 20-bit ADC is a mistake 
because it introduces errors into 
the conversion. To maintain 20-bit 
(1 ppm) resolution in amplitude, 
you must also maintain about 1 
ppm resolution in time. For a 50-
KHz sample rate, the clock should 
be stable to 20 picoseconds. 

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURPI@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 

Second, the original question 
is misleading. There are a couple 
of interpretations. The literal 
interpretation is the 20-bit ADC is 
working fine except that the 2-MHz 
clock causes a lot of 1adio 
interference to other equipment. In 
this interpretation the column's 
advice about quieter clocks makes 
sense, but lacks some better 
advice. Shielding is very effective 
at killing 2-MHz radiated noise - a 
1/16 inch aluminum shield 
provides more that 150dB of 
absorption loss. Filtering the 

VISIT US ON THE WEB AT WWW.ABCTEST.COM 
HP 54501A IOOMHZ DIGITIZING SCOPE $1300.00 
HP 5420ID 300MHZ DIGITIZING SCOPE $1000.00 
HP 54201A 300MHZ DIGfTIZING SCOPE $1000.00 
HP 54200A 50MHZ SCOPE/WAVEFORM ANALYZER $700.00 
HP 3312A IJMHZ FUNCTION GENER.ATOR $250.00 
HP 5TOA IOO~IHZ U.T.l COUNTER $400 no 
HP 3586C LEVEL METER $750.00 
HP 4JOA POWER METER W/O SENSOR.&CABl.E $500.00 
HP 83500 SWEEP OSCILLATOR. MAINFRAME $2000.00 
HP J.l37A 3 51JIGIT SYSTEM VOLT METER $250.00 
HP 3155A DIGITAL !\.!UL TIMETER $250 00 
HP 3456A DIGIT AL MULTI METER $400.00 
HP 3336(' SYNTHESJZE!l!LEVEL GENERATOR $800.00 
HP 3325A SYNTHE~IZER/FUNCTION GENERATOR $1000.00 
HP 53351\ 200~1HZ COU1'TER $600.00 
HP 81651\ PROGR.A~IMABLE SIGNAL SOURCE $1100.00 
HP 8558B/181 IOOK·l 500MHZ SPECIRUM ANALYZER $1000.00 
HP 8559Bfl83 IOMHZ...21GHZ SPECTRUM ANALYZER $3000.00 
HP 17~0A IOOMHZ.OSClLLOSCOPE $250.00 
HP 6034A 60\'DC-IOA POWER SUPPL"{ $750.00 
HP 6269B 40VOC-5-0A POWER SUPPLY $800.00 
HP 6553A 40VDC-12 .5A. POWER SUPPLY OPT.JOI 
HP 6632•\ ~OVDC·5A POWER SUPPLY 
HP o643A 45\"0C-DA POWER SUPPLY OPT.J03 

$1200.00 
$500.00 
175000 

HP 4935A TR.ANS IMPAIRMENT TEST SET $900.00 
HP 5006A SIGNITURE ANALYZER $150.00 
HP 866028 IMHZ.1300MHZ RF PLUG $4()0.00 
EIP 575 MICROWAVE COUNTER $150000 
FLUKE 95 50MHZ SCOPEMETER. $550.00 
LECROY 7200 400MHZ 0-SCOPE $1000.00 
TEK 475 200MHZ 0-SCOPE $500.00 
TEK465 IOOMHZO-SCOPE $400.00 
TEK 496P IKHZ-1.8GHZ SPJ.:C.ANAL YZER $3500.00 
TEK 1240 LOGIC ANALYZER. 1750.00 
TFK IDS.120 IOOMHZ DIGITAL 0-SCOPE $1400.00 
TIK l l-101A 500MHZ PROG.0-SCOPE FR.AME $750.00 
TEK 7854 -100MHZ OSCILLOSCOPE FRAME $500.00 
TEK 7904 400MHZ OSCILLOSCOPE FR.AME $250.00 
TEK 7A26 200MHZ. VERTICAL PLUG $75.00 
TEK 7A24 400MHZ VERTICAL PLUG $150.00 
TEK 7B80 400~HZ TIME BASE $75.00 
TEK 7B92A 500MHZ DUAL TIME BASE $125.00 
TEK 7S l2 SAMPLING PLUG $250.00 
TEK 7L l4 10KIIZ.1.8GHZ SPEC. ANALYZER. $1000.00 
TEK AM503 CURRENT PROBE AMPLIFER $250.00 
WAVETEK 145 20MHZ PliLSE!FlJNC110N GEN. $400 00 
WA VETEK 182A 4MHZ FUNCTION GEN. $150.00 
WA VE1EK 955 7.5-l 2.4GHZ MICROSOUR.CE $1100.00 

Write In 75 on Reader Service Card. 

Tiny FBasic 
Computer 

.. . 
- -

:t r .,,,.,.,. ...,.,_ ~- """ 
§I' • ~. ' ''k 

'~--;--, 

(Shown SSS AcJuol Size • 40 pin DIP) 

The TICkit 62 module is like a Parallax 
Basic Stamp• II, but has 4 times the 

program space installed (expandable 
to 64K). It also has 4 times the 

variable space (96 bytes), and uses a 
modem structured language similar 

to BASIC only more powerful. 

- Only tool you need is a PC 
- Inexpensive $45/module, $16/IC 
- Development Kit only $45 
- Huge library of 110 function 

- Structured FBasic Language 
- Easy to learn and use 
- Powerful enough for large projects 

ASK ABOUT OUR STAMP COMPATIBLE 
PERIPHERAL COMPONENTS 

Versa Tech_ 
Electronics 

PHONE: (303) 828-9156, FAX: (303) 828-9316 
e.mail: versatech@Csn.net 

Web: //www.csn.net/versarech 
11 170 Flatiron Drive, Lafayette, CO 80026 

SCISSORS, DREMIL 
TOOLS, OPTICAL AIDS, 

PLIERS, SCREWDRIVERS, 

WHOLESALE & RETAIL 
LASER POINTERS 

Using high quality laser optics and 
mlcroelectronics you can cast a 114• diameter 
dot as far as 1600-1800 ft away. Great for 
professional demonstrations, teachers; and 
even for amusing your dog or cat. Cornes 
with 3 raplaceable LR44 batteries; these are 
like watch type batteries. Has a wavelength 
of 630-680nm. 

..J #LS2133 Unit 1 $10.00 

3 LENS HEAD MAGNIFYING GLASS 
That's right! Not 1 lens but 3 lenses. 
Thfs magnifier has many features 
and its easy operation as follows: 
1. Light weight [approx. 110g only]. 
You can get a clear, solid view in 
wide sight through the double lens 
two square glass. 
2. Velcro head adjustable band to fit 
your head. 
3. Convenient use. There's no need 
for the users to take off his glasses, 
and his hands will be free moving. ..__..illOliO....,.;..._ 
4. With one touch design, the magnifier is with a 1.8 power to 
a 2.3 power in just one touch . Then you can change the 
magnifying time from a 3.7 power to a 4.8 power. 

#HM 213 Unit 1 $19.00 
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TO 100MHz 
TEK SC502 15 MHz Dual Trace Oscilloscope, TMSOO series ........... $375.00 
ABOVE 100 MHz 
TEK 2465 300 MHz 4-<:hannel Oscilloscope ............ ......... ... ......... $2,500.00 
TEK 7104 1 GHz Oscilloscope, ........................ ....... ............ ........... $4,500.00 

with 7"29, 7"29-04, 7810, 7B15 
TEK 7844 400 MHz Dual Beam ................................. ....................... . $900.00 

Oscilloscope with 7A2.4,7A2.6,7B80,7B85 
TEK 7904 500 MHz Oscilloscope, .......................................... ........... $900.00 

with 7"24, 7"26, 7B80, 7B85 
TEK 7A42 4-Channel Logic Triggered Vertical Amplifier ...... .............. $500.00 
PROBES 
HP 1122A Probe Power Supply ............................................. ............ 1150.00 
TEK 1101A A!Xesscry Power Supply, for FET probes ................... ... 200.00 
TEK P6046 100 MHz Differential Probe............................................. 750.00 
TEK P61SO 9GHz 10X/3GHz1X ......................... ............................ 400.00 

SO Ohm Probe, SMA(m) output 
TEK P6201 900 MHz 1X/10X/100X FET Probe ................................. 1450.00 
TEK P6202A 500 MHz 10X FET Probe ............................................. 250.00 
TEK P6203 1 GHz 10X Active Probe, for 11000 series ..................... 375.00 
TEK P6701-opt.02 O/E Converter,..................... ............. ................... 175.00 

450-1050 nm/0-1 mW: DC-700 MHz. ST cain. 

CALIBRATION 
TEK SG503 Level Generator, ... ... .......... ............................................. $600.00 

2SO kHz-2SO MHz. TM500 series 

FUNCTION 
HP 3310A 5 MHz Function Generator ..................... .......................... $250.00 
HP 33108 5 MHz Function Generator, ..... ........ ...................... ........... $325.00 

monocyde & var.phase trigger 
HP 3312A 13 MHz Function Generator ......................................... .... $600.00 

~~ ~~~ ~~ZJ~~~~~F~-~~'.'.'.'1.~".'1~r~t~: .. ~~.l.8.. :::: : ::::: l~ :ggg:88 
Generator, high voltage output option 

HP 8165A-002,003 Prog. Signal Source, .................................... ... $1,750.00 
1 mHz-SO MHz. log sweep, rear out 

TEK AWG5102 Arb.Waveform Gen .................. ..................... ............ $900.00 
20 MS/s.12 bits,SOppm synthesis <1 MHz 

TEK AWG5105-opt.02 ArbitraryWavelonn ..... ... ............... .. ........... $1,250.00 
Generator, dual channel option 

TEK DDS01 Digltal Delay & Burst Gen .......... .................... ......... ....... $275.00 
for function & pulse gen's 

TEK FGS01 1 MHz Function Generator, TMSOO series ..................... 1225.00 
TEK FG502 11 MHz Function Generator .............................. ,.. ......... 300.00 
TEK FG503 3 MHz Function Generator, TMSOO series .... .......... ....... 250.00 
TEK RGS01 Ramp Generator, TM500 series .................................... 175.00 
WAVETEK 288 20 MHz Synthesized ......................................... ........ 750.00 

Function Generator, GPIB 

PULSE 
BERKELEY NUCLEONICS 7085B Digital ... : .............................. .... ... $750.00 

Delay Generator, 0-100 mS, 1 nS res.,5 Hz·S MHz 
HP 80078 100 MHz Pulse Generator ................................................ 1650.00 
HP 8012B SO MHz Pulse Generator, variable transition time .... ........ 600.00 
HP 8015A·002 SO MHz Dual Ou1put ........................ ....... ........... .. ... ... 750.00 

Pulse Generator, gated burst option 
HP 8080N81 N83A/84A 300 MHz Word Generator ......... .......... ....... $800.00 
HP 8080A/91 A/92A/93A 1 GHz ..... .................. ........ ............ ............... $950.00 

Single Channel Pulse Generator 
HP 8111A-001 Pulse I Function Generator, ........... ........ .... ........... $1,200.00 

1 Hz-20 MHz; burst option 
HP 811 SA SO MHz Dual Channel ............................. ................... ... $2, 750.00 

Pulse Generator, HPIB 
TEK PG502 2SO MHz Pulse Generator, ............ ... ............................. $600.00 

Tr<1 nS, TMSOO series 
TEK PGSOS 100 kHz Pulse Generator, ........ ...................................... $275.00 

80 V peak, TMSOO series 
TEK PGSOB SO MHz Pulse Generator, TMSOO series ..... .... .... ..... ..... $500.00 
WAVETEK 802 SO MHz Pulse Generator ............... ............ ............... $300.00 

VOLTMETERS 
FLUKE 845AR High Impedance ................ ........................................ $400.00 

Voltmeter I Null Detector 
HP 3456A 6-112 Digit Voltmeter ........................... .............. ................ 1500.00 
HP 3478A 5· 112 d1grt Multimeter, HPIB .......................... ...... .............. 700.00 
KEITHLEY 181 6-112 digit Nanovoltmeter, ...... .. .... ............ ..... ....... ..... 900.00 

10 nV sensitivity, GPIB 
SOLARTRON 7081 8:112 digit Voltmeter ···· ·······:·············:············· $3,.1250.00 
TEK DMS01A4·112 d1grt Mutt1meter, TMSOO se11es plug-in ........... .... ;a.225.00 
CALIBRATION 

=~~~~ ~:~~ ~::r~':r~:::~.a.r~'.. 1.°. .~~~~:. ~.1 .~ .. ~.~ .:::::::::::::: 1~:83 
DC/AC/Ohms, line & battery power · 

FLUKE 5220A Transconductance ................ ........................... ....... $3,000.00 
Amplttier, DC·S kHz. 0-20 A 

FLUKE 731 B DC Reference Standard ....... .. ......................... .. ....... .... $400.00 
HOLT 11 /IC Thermal Converter Set, ..... .. .. .... ............ ............. ....... $1,000.00 

0.5·1200 V, 20 Hz-30 MHz 
VALHALLA 2703 /IC Volt.Std., ........ ................ ................................ $1,750.00 

0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz 

VOLTAGE SOURCES 
HP 611 SA Precision Dual Range ............................ ........................... $850.00 

Power Supply, SOV 0.8A / 1 OOV 0.4A 
KEITHLEY 228 Programmable Voltage/Current Source ......... ....... $2,500.00 
CURRENT METERS & SOURCES 
HP 41408 Picoammeter I DC Voltage Source, wi111out test fixtu<e ...... $2,000.00 
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WE BUY AND SELL 
Inquiries 303-438-9662 • Fax 303-438-9685 

Orders only 800-538-1493 

530 Compton St., Unit #C, Broomfield, Colorado 80020 

HP 6177C DC Current Source, to SO V, 500 mA ....................... ........ 1500.00 
HP 6181C DC Current Source, to 100V, 2SOmA ............................. 500.00 
HP 61868 DC Current Source. to300V, 100 mA .............................. 300.00 
HP 6186C DC Current Source, to300V, 100mA ........................ ..... 750.00 
KEITHLEY 225 Current Source, ......... ........... ........ ............................ 500.00 

0.1 uA· 100 mA, 10-100 V compliance 
KEITHLEY 227 Current Source, 1 uA-1 A, 0-SO V compliance ......... $800.00 
KEITHLEY 261 Plcoampere Source ........................... .............. ..... '. ... $375.00 

~~ ~~~~~~r~.?.~.~~~'..~.~.~~~""'.. : :::::::: ::.!~888:88 
Transformer for P6021/A6302, to 1 OOOA 

TEK P6022 /IC Current Probe ............. ......................... ..................... $275.00 
w/termination, 935 Hz-120 MHz. 6 A pk 

L.C.R. 
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Capacitance Meter, 3-112 digit display 

GR 1689-M 5diglt LCR Meter, 12 Hz·100kHz ........ .......... ............ $1,900.00 
HP 4262A·101 3-112 digit LCR ....................................................... $1,750.00 

Meter, 120 Hz/ 1 kHz/ 10 kHz test, HPIB 

STANDARDS 
E.S.I. DB62·11K 6-Decade Resistor, ................................................. $300.00 

0-11, 111.10 Ohms, O.o1 Ohm res. 
E.S.I. SR1010 Resistance Transfer ....... ...................................... ....... $550.00 

Standards, 1 Ohm-100 K/step 
E.S.I. SR1050-1M Resistance Transfer .... .......... .. ... ....................... $2,000.00 

Standard, 1 Megohm/step 
GR 1404-A 1000 pF Reference Standard Capacitor ......................... £700.00 
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0-111 .10 Ohms, 0.01 Ohm resolution 

GR 1433-G 7-Decade Resistor, .... ................................ ..................... $275.00 
0-1.111 ,110 Megohms, 0.1 Ohm res. 

GR 1433·J 4-Decade Resistor, .......................................... ............... . $150.00 
0-11,1100hms, 1 Ohm resolution 

GR 1433-K 4-Decade Resistor, ..... ..................................................... $150.00 
0.1 , 110 Ohms, 0.1 Ohm resolution 

GR 1433-L 4-Decade Resistor, ......... ........................... ...................... $150.00 
0-111,100 Ohms, 10 Ohms resolution 

GR 1433-N 5·Decade Resistor, ......... ..................... ........................... $200.00 
0-11 ,111Ohms,0.1 Ohm resolution 

GR 1433-X 6-Decade Resistor, ................ ..... .............. .... .... .......... ..... $250.00 
to 111,111.00hms, 0.1 Ohm res. 

GR 1482-series Standard Inductors ................................... ... ............ $200.00 
VALHALLA 2724A Programmable ............ ..................... ..... ........... $1,250.00 

Resistance Standard, 0-11 Gigaohms, GPIB 

HI & LO RESISTANCE 
HP 4328A Milliohmeter ................ ....................... ............................ $1,200.00 
CURVE TRACERS 
TEK 577D2/177 Curve Tracer, with standard test fixture ............... $1 ,850.00 
T.D.R. 
TEK 1502-opt.04 Time Domain .... .............................. .. ......... .... ..... $1,400.00 

Reflectometer, 0.2,000 feet, char1 recorder 
TEK 1503-opt.04 Time Domain Reflectometer, ............................. $1,400.00 

O.S0,000 feet.chart recorder · 

SINGLE OUTPUT 
HP 6002A-001 0-60 VI 0.10 Al 200 ............ .. ............. .. ........... .......... . $750.00 

Watts max. Autoranging Power Supply 
HP 6010A Autoranging 0-200 V 0-17 .. ................................ .... ....... $1,400.00 

A Power Supply, 1000 W max. 
HP 6011A Autoranging 0-20 V 0-120 ................................. ........ .... $1,400.00 

A Power Supply, 1000 W max. 
HP 62008 Dual Range Supply, .... ......................................... ............. $200.00 

0-20V 0-1.5 Al o-40V 0-750 mA CVCC 
HP 6201B 0-20 V 0-1 .5 A CV/CC Power Supply ......... .... ... ........ ....... 1175.00 
HP 6207B 0-160 V 0-200 mA CV/CC Power Supply ......................... 200.00 
HP 6256B 0-10 V 0-20 A CV/CC Power Supply ................................ 250.00 
HP 62606-027 0-10V 0-100 ..... ................ ......................................... 675.00 

A CV/CC Power Supply; 208 V/IC line 
HP 6261 B-027 0-20 V 0.50 .... ............................................ ................ $675.00 

A CV/CC Power Supply; 208 VAC line 
HP 6263B 0.20 V 0-10 A CV/CC Power Supply ....... ........ ........ ...... .. . 400.00 
HP 6266B o-40 V 0-5 A CV/CC Power Supply ..... .............. ....... ......... 400.00 
HP 6267B C>-40 V 0-10 A CV/CC Power Supply ......... ....................... 500.00 
HP 6269B·028 0-40 V 0-SO A CV/CC Power Supply; 230 VloC Hne .•..... 900.00 
HP 627t B 0-60 V 0-3 A CV/CC Power Supply .................... ........ .... ... 400.00 
HP 6281A 0-7.5 VO.SA CV/CC Power Supply .. ....... ..... ... ................ 150.00 
HP 6284A 0.20 V 0-3 A CV/CC Power Supply ..... ................. ............. 175.00 
HP 6289A C>-40 V 0-1 .5 A CV/CC Power Supply ........... ........... ... ...... 175.00 
HP 6299A 0-100 V 0-7SO mA CV/CC Power Supply ......................... 200.00 
HP 6384A 4.0-5.5 Vat 8 A CV/CL Power Supply ............... .... ........... 125.00 
HP 6434B C>-40 V 0-25 A CV/CC Power Supply ... ................ ......... .... 800.00 
HP 6443B 0-120 V 0-2.5 A CV/CC Power Supply........ ..................... 450.00 
HP E361 OA Dual Range ........ ............. ............................................ .... 175.00 

Power Supply, 0-8 V 0-3 A I 0.15 V 0.2 A 
HP E3617A0-60V 0.2 A CV/CC Power Supply ... .. ........................... 1175.00 
KEPCOABC·1500M 0.1500V 10 mA CV/CL Power Supply ........... . 125.00 
KEPCO ATE 36-30M 0-36 V 0.30 A CV/CC Power Supply ............... 900.00 
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ................... 375.00 
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S00-0.75B O-SOO V 0-750 mA CV/CC Power Supply 

SORENSON SAL 20-12 0-20 V 0-12 A CV/CC Power Supply ... ....... £400.00 
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0.20 V, 2 mV res. , 400 mA, TM500 series 

MULTIPLE OUTPUT 
HP 6205C Dual Output Supply, C>-40 V 300 mA or 0-20 V 600 mA ... $300.00 

Write In 80 on Reader Service Card. 

HP 6227B Dual ().25 v ().2 A CV/CC Power Supply .......................... i50.00 
HP 62288 Dual 0-SOV 0.1 ACV/CC Power Supply ........ ................. . 450.00 
HP 62368 Triple Output Supply, to +1·20 V 0.5 A & 0-6 V 2.5 A .... .... 375.00 
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply....... ................ ... 450.00 
HP 6255A Dual ().40 V 0-1 .5 A CV/CC Power Supply....................... 50.00 
LAMBDA LPT· 7202-FM Triple Output Power Supply ........ ................. 50.00 
TEK PSS010 Programmable ........................................... ................... 650.00 

Triple Power Supply, TMSOOO series 
TEK PS503A Dual Power Supply, TM500 series ................. .............. $200.00 
MISCELLANEOUS 
ACME PS2L·500 Programmable .... ........ ................................ ........... $350.00 

Load, 0-75 VI(). 75 A I 500 Watts max. 
ELGAR 1751 B/461 AC Power Source, ............................ ...... .. ...... $2,000.00 

0-135 VAC, 1750 Watts, fixed lreq.osc. 
HP 59S01 B HPl8 Isolated DAC/Power Supply Programmer ............. • 75.00 
HP 6825A Bipolar Power Supply/ Amplifier. +I· 20 V 2 A ................... 800.00 
HP 6827A Bipolar Power Supply/ Amplifier, +1·100V 0.5 A ....... ....... .00 
KEPCO BOP 2o-20M Bipolar Op ....... ........ ........ ................................ 675.00 

Amp/Power Supply, to 20 V 20 A 
KEPCO BOP 36-5M Bipolar Op ......................................................... $400.00 

Amp/Power Supply, to 36 V 5 A 
KEPCO BOP S0-2M Bipolar Op ............. ....... ............................ ......... $400.00 

Amp/Power Supply, to so V 2 A 
TRANSISTOR DEVICES DAL-50-15·100 ... .. ............. ........................ $200.00 

Programmable Load, 0-SOV, 0-15 A, 100Watts max. 

UNIVERSAL COUNTERS 
HP 5315A·001 100 MHz/100 nS Universal ..... .................................. . $450.00 

Counter, TCXO reference option 
HP 5315A-003100 MHz/100 nS Univ . ............................................... $550.00 

Counter, 1 GHz C·channel option 
HP 5315B 100 MHz/ 100 nS Universal Counter ..... ........................... 1500.00 
HP 5316A 100 MHz/100 nS Universal Counter, HPIB ............ ........... 600.00 
HP 5316A·001,003100MHz/100nS ................... ............................. 750.00 

Univ. Counter. HPl8, TCXO, 1 GHz C-dl. 
HP 53168 100MHz/100 nS Universal Counter, HPIB ..... ..... ............ 1750.00 
HP 5334A 100 MHz Universal Counter, HPIB ............... .................... 200.00 
HP 5334A-010,030,050 100 MHz.......................... ............................ 750.00 

Univ.Counter; OCXO, OVM, 1.3 GHz C·ch .. rear in 
HP 53348-010,060 100 MHz Universal Counter, HPIB, OCXO ........ $250.00 
HP 5335A 200 MHz Universal I Statistical Counter ............. ... ........... $500.00 
HP 5364A Microwave Mixer I ......... ....... .................... ..................... $3,000.00 

Detector, for modulation domain an. 
TEK DC5004 Programmable ...... ...... ........ ....... .................... .... ........... $250.00 

100 MHz/100nS Countermmer, TMSOOO series 
TEK DC5009 Programmable ............. .................. ............................... $400.00 

135 MHz Univ. Countermmer, TM5000 series 
TEK DCS010 350 MHz/ 3.125 nS ..................... ............................... . $950.00 

Universal Counter, TMSOOO series 
TEK DC503A 125 MHz/100 nS .... ................................................... ... $275.00 

Universal Counter, TMSOO series 
TEK DC509 135 MHz/ 10 nS Universal Counter, TM500 series ....... $275.00 
FREQUENCY COUNTERS 
EIP 575 18 GHz Source Locking Counter. GPl8 ........................... $1..i500.00 
FLUKE 7220A·010,131,3511 .3 GHz ........ .................... ..................... ;a.500.00 

Counter; battery power, OCXO, and res. mutt. 
HP 5340A 18 GHz Frequency Counter ................ .... ... .......... ............. 1450.00 
HP 5342A 18 GHz Frequency Counter .................................. ..... ....... 500.00 
HP 5342A-001,011 18 GHz·Frequency ............................................. 600.00 

Counter. OCXO reference & HPIB 
HP 5342A·003 18 GHz Freq.Counter, ....................... .. ........... .. ...... ... $600.00 

+22 dBm,·20 dBm dynamic range 
HP 5343A-001 26.5 GHz Frequency ................. .. ......... ................. $3,500.00 

Counter, OCXO reference 
HP 5345A/5355A/5356B 26.5 GHz ... .< .•• •. .•••.•....•.•.• .•••. ..••.. •.••• .. ••• .• $3,500.00 

CW/Pulse Frequency Counter 
TEK DP501 1.3 GHz Prescaler, divide by 16, TM500 series ............. $225.00 
STANDARDS 
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Amplifier; 12 outputs at 1 O MHz 

SPECTRUM ANALYSIS 
HP 3586C Selective Level Meter, ............. ... ................ ................ ... $1,500.00 

SO Hz-32.5 MHz, SO & 75 ohms 
TEK 7LS/L3/R7603 Spectrum ............. .... ........................ ............ ... $1,500.00 

Analyzer, 20 Hz-5 MHz. 10 Hz min. res.,w/frame 

DISTORTION ANALYZERS 
HP 339A Distortion Analyzer, built-in low distortion osc . ... ................ $750.00 
HP 8903A-001 Audio Analyzer, ...................................................... $1,500.00 

20 Hz· 100 kHz; rear panel input 
HP 89036-001 ,013,051 Audio Analyzer, ... ... .. .... ..................... .. ..... $1,750.00 

20 Hz-100 kHz; C-message, CCITI 
TEK DA4084 Programmable Distortion Analyzer .... ..... ..... ............. ... $750.00 
RMS VOLTMETERS 
FLUKE 8920A True RMS Voltmeter, .: ..................................... ............ $450.00 

180uV·700V, 10Hz·20MHz 
FLUKE 8922ATrue RMS Voltmeter, 180 uV·700V, 2 Hz·11 MHz ..... $450.00 
OSCILLATORS 
HP 209A Sine/Square Wave Generator, ......... ...... .. ....................... ... . $225.00 

4 Hz-2 MHz, 5 VRMS max. 
HP 3336C Synthesizer/ Level Generator, 10 Hz-21 MHz ·············· 11,400.00 

i~~ ~~~OJ~~~a~e~:C~~.1'.~~~· .. 1.o .. ~~:~~:~ .. ~~~ . :: :::::::: : : .... 2$~g&:83 
5 Hz-500 kHz. 70 dB step atten.,TMSOO 

MISCELLANEOUS . 

~~6~~~H~~\~ 2~;~! ~ . ~~~: 1.~.~~.~ .. °.'.5 .. V'.5.°. .?.~~.s .. :::::::: 11~:88 
Pass Fitter, 10 Hz-3 MHz, 24 dB/octave 



90 DAY WARRANTY PARTS AND LABOR • 

TEST EQUIPMENT WANTED CALL OR FAX LIST 

10 DAY INSPECTION • IEJ 
KROHN·HITE 3202 Dual HP/LP/BP/BR ........................................... $450.00 

Filter, 20 Hz·2 MHz. 24 dB/octave 
KROHN-HITE 3342R Dual HP/LP Filter, .......................................... :. $900.00 

0.001 Hz·99.9 kHz, 48 dB/octave 
KROHN·HITE 3750 LP/HP/BP/BR Filter •........................................... $600.00 

0.02 Hz·20 kHz. 6112/18/24 dB/oct. 
KROHN-HITE DCA-10R 10 Watt ....................................................... $450.00 

Amplifier, 20 dB gain, DC-1 MHz. 600-1000 Ohms 
ROCKLAND 852 Dual Highpass/ ...................................................... $900.00 

Lowpass Filter, 0.1 Hz-111 kHz 
TEK AM502 Differential Amplifier, ..................................................... $475.00 

0.1 Hz· 1 MHz. TM500 series 

SPECTRUM ANALYZERS 
HP 11517A/18N19A/20A Mixer Set, .............. ....... ... .......... .... ........... $600.00 

12.4·40.0 GHz. for HP 8555A/8569A 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz ......................... 11, 100.00 
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz ...................... 1, 100.00 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz. ........................... 1,400.00 
HP 11970U WR19 Harmonic Mixer, 4Q.60 GHz ............................ 1,400.00 
HP 8444A-059 Tracking Generator, ............................................... 1,250.00 

0.5-1500 MHz. for 8554 ,8568,etc. 
HP 853A-001 Spectrum Analyzer .................................................. $1,250.00 

Display, bench/rack mount config. 
HP 8565A·100 Spectrum Analyzer, ............................................... $4,500.00 

10 MHz·22 GHz. 100 Hz min. res. 
HP 8566B Spectrum An., 100 Hz·22 GHz. ............. .................... $25,000.00 

HP calibration certtticate 
HP 8569B Spectrum Analyzer, ..............................................•........ $7 ,500.00 

10 MHz·22 GHz. 100 Hz min.res.bw. 
TEK 7L 14-03917603 Spectrum Analyzer, ....................................... $2,500.00 

1 kHz·2.5 GHz. 30 Hz min. res. bw. 
TEK TR502 Tracking Generator, . ., ..................................................... $950.00 

0.1 -1800 MHz. forTek 7L12/13/14 
TEK TR503 Tracking Genera\or, O. 1-1800 MHz, for 492/4/5/6 .......... $850.00 
TEK WM782V WR15 Harmonic Mixer, 50-75 GHz ................. ....... $1,500.00 
NETWORK ANALYZERS 
HP 08748-60010 8748A Reference ................................................... $375.00 

Plane Extension Cables (set ol 6) 
HP 08748·60011 8748A·H26 ·················· ························-······-····-······ $250.00 

Reference Plane Extension Cables (set ol 3) 
HP 11650A Network Analyzer ............................................................ $600.00 

Accessory Kit, APC7 
HP 35676A Reflection/Transmission ........................................... ... $1,000.00 

Test K~. 5 Hz-200 MHz 
HP 8405A Vector Voltmeter, 1·1000 MHz .......................................... $450.00 
HP 85020A Directional Bridge, 1 Q.4300 MHz. N(f) test port ...... ....... $650.00 
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0.01-18 GHz. N(f) test port 

HP 85027A Directional Bridge, ............... ...... ....................... . . $2,000.00 
APC7 test por1, 10MHz·18 GHz 

HP 8502A·H26 Reflection/ ·························· ·· ····· ····· ············-····-··· ... :. $600.00 
Transmission Test Set, 4-2600 MHz 

HP 85044A Reflection/ ......... .......................................................... $1,500.00 
Transmission Test Set, 300 kHz·3 GHz 

HP 85046A $-Parameter Test Set •................................................. $3,500.00 
300 kHz·3 GHz. for 8753 series 

HP 8756A Scalar Networ1< Analyzer ........................................... ... $2,500.00 
HP R85026A WR28 Detector, ........................ ................................ $1,200.00· 

26.5-40 GHz. for HP 8757 series 

SIGNAL GENERATORS 
FLUKE 6060A Synthesized Signal Gen., ............................. : ......... $2,500.00 

0.1-1050 MHz. 10 Hz res. , GPIB 
FLUKE 6060A/AN Synthesized Signal Gen., ......................... ........ $1,500.00 

10 kHz·520 MHz. 10 Hz res. ,GPIB 
FLUKE 6062A Synthesized Signal Gen., ................ ........... ............ $5,000.00 

0.1·2100 MHz. 10 Hz res., GPIB 
GIGATRONICS 1018 Synthesized .... ..... ........................................ $4,500.00 

Signal Gen., 50 MHz·18 GHz, 1 MHz res. 
GIGATRONICS 600/10-18 Synthesized ..................................... .... $2,500.00 

Source, 10-18 GHz. 1 MHz res .• GPIB 
GIGATRONICS 600/6-12 Synthesized ........................................... $2,500.00 

Source, 6-12 GHz. 1 kHz res., GPIB 
GIGATRONICS 875/50 Levelled Multiplier, .................................... $2,500.00 

x4, 50.Q. 75.0 GHz outpu1, ·3 dBm 
GIGATRONICS 875186 Levelled Multiplier, ............................. ...... $3,750.00 

26.5-40.0 & 50.0-75.0 GHz outpu1s 
GIGATRONICS 900/2-8 Synthesized ...................................... : ...... $2,500.00 

Signal/Sweep Gen., 2·8 GHz, 1 MHz res.,GPIB 
HP 11720A Pulse Modulator, 2·18 GHz, 80 dB on/off ratio ..... ...... ... $450.00 
HP 85100V Fr~ency Mult., ......................................................... $3,750.00 

10-15 GHz in/ S0-75 GHz out >0 dBm 
HP 86408-001 Signal Generator, ................................................... $1,000.00 

0.5-512 MHz. AM. FM, var. audio osc. 
HP 86408-002,003 Signal Gen., .................... ................................ $1,750.00 

0.5-1024 MHz. AM, FM, reverse power prot. 
HP 86568-001 Synth. Signal Gen., ................ ................................ $2,500.00 

0.1 ·990 MHz. 1 o Hz res., OCXO ref. 
HP 8657A-002 Signal Generator, ....................................... ............ $3,250.00 

0.1-1040 MHz. 10 Hz res., HPIB 
HP 8660C/86602B-002 Synth. Sig ................................................. $2,750.00 

Gen .• 1-1300 MHz. FM I Phase mod. w/86635A 
HP 8660C/86603A-002 Synthesizer, ..................... ........................ $3,750.00 

1 ·2600 MHz, FM I Phase Mod., w/86635A 
HP 8672A Synthesized Signal Generator, 2·18 GHz ...............•.... $6,000.00 
HP 8673C Synthesized Signal .................................................... $16,500.00 

Generator. 50 MHz-18.6 GHz 
HP 8673G-004.008 Synth. CW Signal ........................................ $12,500.00 

Generator. 2·26 GHz. >+8 dBm outpu1 
HP 8684B Signal Generator, ... ............................ ........................... $3,500.00 

5.4-12.5 GHz. AM, WBFM, Pulse 

SWEEP GENERATORS 
HP 8350A/83545A·002 Sweep Oscillator, ......................... ............ $4,000.00 

5.9-12.4 GHz. 70 dB step attenuator 
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0.1 ·110 MHz. +20 dBm levelled 

HP 8620C Sweep Oscillator Frame ................... ....................... ......... $550.00 
HP 862228-002 RF Plug-in, ........................................................... $1,500.00 

10-2400 MHz. + 13 dBm levelled, JO dB atten. 

• OPEN ACCOUNTS 

HP 86230B RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled ............... 1400.00 
HP 86240C RF Plug·in, 3.6-8.6 GHz, +16dBm levelled ... ................ 700.00 
HP 86241 A·001 RF Plug·in , 3.2-6.5 GHz, +8 dBm levelled ...... ........ 300.00 
HP 862420·004,008 RF Plug·ln, ..... .................................................. 300.00 

5.9-9.0 GHz, + 1 O dBm levelled · 
HP 86250D RF Plug·in, 8.0-12.4 GHz. +10 dBm levelled ................. f500.00 
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10.0-15.0 GHz, +10 dBm unlevelled 

HP 86290A RF Plug·in, 2.0-18.0 GHz. +7 dBm levelled ........... .... 11,750.00 
HP 86290C RF Plug·in, 2.0-18.6 GHz, +13 dBm levelled ............. 2,250.00 
WAVETEK 962 Sweep Generator, ...... ............................... ~........... 1,250.00 

1.0-4.0GHz. markers, +12 dBm unlvld. 
WILTRON 6619A Sweep Generator, ....... . ............................ .. . $1,500.00 

2·8 GHz. + 1 o dBm levelled -

POWER METERS 
ANRITSU MA72B Power Sensor,···· ' ······ ·· ·· ......... ........ ......... ............. $200.00 

·20 to +20 dBm, 0.01-18 GHz 
ANRITSU MP·81B/ML·83A Power Meter, ............ ......... .......... ....... $2,500.00 

75-110 GHz(WR10), ·20to +20 dBm 
BOONTON 4200-01A,03/&-4A x2 Dual ........ ........ ...... ... ................ .. ... $950.00 

Channel Microwattmeter, w/(2) 1 MHz· 7 GHz sensors 
BOONTON 42B/41 ·4B Analog ............. ................... ........................... $375.00 

Power Meter, wnh 1 MHz·12 GHz sensor 
BOONTON 42B/41-4E Analog Power Meter, .......... .... ...... . ............... $500.00 

with 1 MHz·18 GHz sensor 
GENERAL MICROWAVE 47614240A ........................... : .... . ..... .. ........ $300.00 

Power Meter & Sensor, 0.01-18 GHz. ·35 to +10 dBm 
HP 435B/8481A Power Meter, .......................................... .......... ....... $900.00 

·30 to +20 dBm. 10 MHz· 18 GHz 
HP 435B/8482B Power Meter •...................................................... . $1,750.00 

Oto +43 dBm, 100 kHz·4.2 GHz 
HP 435B/8482H Power Meter, ···············-····-··-··································· $900.00 

·10 to +34 dBm, 100 kHz·4.2 GHz 
HP 436A·002,022/8481A Power Meter, ........ ................................. $1

1
250.00 

HP 8477A Power Meter Calibrator, for HP 432 series ........ ............... 500.00 
HP K486A WR42 Thermistor Mount, ... .............................................. 350.00 

18.0-26.5 GHz, for 432 series 
HP Q8486A Power Sensor, ........................................................... $1,500.00 

33.0-50.0 GHz. WR22, for 435/617/8 
HP R486A WR28 Thermistor Mount, ................................................. $350.00 

26.5-40 GHz. for 432 series 
HP R8486A WR28 Power Sensor, ··-···-·····-······· ......................... .. . $1,500.00 

26.5-40 GHz, for HP 4351617/8 

RF MILL/VOLTMETERS 
BOONTON 92B·opt.05 RF Millivoltmeter, .............. .......................... $500.00 

1 o kHz· 1.2 GHz. 75 Ohms scale 
RACAL 9303 TAMS Level Meter, .................... ......... .... .. ... ........ ........ $875.00 

10 kHz·2 GHz. -77 to +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 
AMPLIFIER RESEARCH 1W1000 ..................................................... $650.00 

Amplifier, 30 dB gain, 1-1000 MHz, 1 Watt output 
BOONTON 82AD-opt.01A Modulation ............. ........... ....... ............... . $750.00 

Meter, AM, FM, 10-1200 MHz. GPIB 
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HP 8447A Amplifier, 20 dB, ............................................ ......... ........... S375.00 

0.1 ·400 MHz. 5 dB NF, +6 dBm output -
HP 8447E Amplttier. 22 dB, 0.1-1300 MHz. +13 dBm output ........ .... $750.00 
HP 8447F Preamplttier I Power Amplifier, 0.1-1300 MHz ....... ..... .. 11,200.00 
HP 8901A Modulation Analyzer, 150 kHz·1300 MHz. ...... .. ........... 2,500.00 
HP 8901B·1,2,3 Modulation An., ........................ ,............... ... ......... 3,000.00 

0.15-1300 MHz, rear input, OCXO, ext.LO 
HP 8970A Noise Figure Meter ....................................................... $5,000.00 
HUGHES 1177H02FOOOTWT ..................... ................................... $1,500.00 

Amplifier, 4.0-8.0 GHz. 10 Watts output 
MICROWAVE SEMI.CORP. MC5112 .................... .............. ...... ......... $175.00 

Noise Source, 25.5 dB ENA, 1.0-12.4 GHz. N(m), +28 VDC 
ROHDE & SCHWARTZ ESH2 Test ................................................ $5,000.00 

Receiver, 9 kHz·30 MHz 

AMERICAN NUCLEONICS AM·432 .................................................... $95.00 
Cavity Backed Spiral Antenna.LHC, 2·18 GHz,TNC(f) 'NEW• 

AVANTEK AMT-400X2 WR28 Active ... .... .......... ................................. $450.00 
Doubler, 13·20 GHz +10 dBm in, +10 dBm out 

BIRD 6735·300 1 kW Load, 25-1000 MHz. LC(f), with wattmeter .... f650.00 

~~~~~tgtkBM~:2~~~~~~ .. ~~.~ .. ~ .. ~~~~ .. ~~~i'.~.~.~.~~.t~!. .::::: S~~~:88 
Stub Tuner, 200-1000 MHz, 100 Watts max., N(mlf) -

GR 874·LTL Constant Impedance ........ ......... ..................... ............... $400.00 
Trombone Line, 0-44 an, DC-2 GHz 

HP 11590A-001 Bias Network, 1.0-18.0 GHz. APC7 ... .... ................. 450.00 
GR 90().Q GR900 14mm lnterseries Adapters .................................. 1125.00 

HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz .... ................ 800.00 
HP 33321 K Programmable Step ........................... ............. ................ 475.00 

Atten., 0-70 dB. OC-26.5 GHz. 3.5mm 
HP 33327L·006 Programmable .. ................................................... $1,200.00 

Step Attenuator, 0-70 dB, DC·40 GHz. 2.9mm 
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz ......... ........ 1275.00 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz .................... 275.00 

~~ ~=g_~~f1~~ ~~~~~r~8.:. 1.~~~.~.~~.~.~e·~·~t.:: :::::: 2~:88 
20 dB, 100-2000 MHz. APC7 test port 

HP 8431A 2·4 GHz Band Pass Filter, N(mll) ................ ......... ............ $150.00 
HP 84708 Crystal Detector, ............................ ................................... $250.00 

10 MHz-18 GHz. neg. pol., APC7 
HP 8472A Crystal Detector, ........................... ......... ... ........................ $150.00 

10 MHz-18 GHz. neg. pol., SMA 
HP 8472B Low Barrier Schottky Det .• ....... ............. ............................ $200.00 

10 MHz·18 GHz. neg.pol .• SMA 
HP 8494A-001 Step Attenuator, 0-11 dB, DC-4 GHz. N(fll) .............. f350.00 

~~ ==~~ ~:~~~~~:.~.~ .1 .. ~.8.:.~~·1·8· ·~·~~ .~.~~('.~>.: :::: : : $~~:88 . 
Step Attenuator, 0-11 dB, DC-4 GHz. SMA 

HP 8495G·002 Programmable ................. ...... ......... .... .............. ......... $300.00 
Step Attenuator, Q. 70 dB, OC-4 GHz. SMA 

HP 8495H-002 Programmable ........................................................... $400.00 
Step Attenuator, 0-70 dB, DC·18 GHz, SMA 

HP 8497K-004 Programmable ........ ........... ...... .................................. $750.00 
Step Attenuator, 0-90 dB, DC-26.5 GHz 

HP K281C-012 WR42 x APC3.5(m) Adapter ..................................... $300.00 

Write In 80 on Reader Service Card. 

HP K382A WR42 Direct Reading .................................. $2,900.00 
Attenuator, 0-50 dB, 18·26.5 GHz 

HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz ............. 1350.00 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ....................... ... 450.00 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz ........ ................ 275.00 
HP K914B WR42 Moving Load, 18.0-26.5 GHz ......................... ....... 300.00 
HP 07520 WR22 Directional Coupler, 20 dB, 33·50 GHz ................ 650.00 
HP R382A WR28 Direct Reading ............. ......................... ..... ........ $2,000.00 

Attenuator, 0-50 dB, 26.5-40 GHz 
HP R532A WR?.8 Frequency Meter, 26.5-40 GHz .... ..................... .... 1500.00 
HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz ................ 450.00 
HP R914B WR28 Moving Load, 26.5-40 GHz ................................... 250.00 
HP V365A WR15 Isolator, 25 dB, 50-75 GHz ............. .... ................ ... 900.00 
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz ................. 650.00 
HP X870AWR90 Slide Screw-Tuner ........................................... ... .... 150.00 
HUGHES 45712H-1000WR22 Frequency Meter, 33-50 GHz ......... . 900.00 
HUGHES45721H-1000WR28 ....... .. ...... ......................................... .. 900.00 

Direct Reading Attenuator, 0-50-dB, 26.5·40 GHz 
HUGHES 45732H·1200 WR22 Level ............... . ................ $250.00 

Set Attenuator, 0-25 dB, 33·50 GHz 
HUGHES 45772H·1100WR22 ............. ............................................. $400.00 

Thermistor Mount, ·20to +10 dBm, 33-50 GHz 

HUGHES 45775H·1100WR12 ···········-·······································-······ $800.00 
Thermistor Mount, ·20 to + 1 O dBm, SQ.90 GHz 

HUGHES 47316H-1111 WR10 ..................... ..................................... $600.00 
Tuneable Detector, 75·110 GHz. po~ive polarity 

HUGHES 47323H-1211 WR19 Flat ................................................... $650.00 
Broadband Detector, negative, 40-60 GHz 

HUGHES 47974H·1000 WR15 SPST PIN ..... ... ................ ........ .. ....... $375.00 
Switch, 250 MHz speed, SQ.62 GHz response 

M/A·COM 3-19-300/10 WR19 ............ ................................................ $450.00 
Directional Coupler, 10 dB, 4().6() GHz 

MIDWEST MICROWAVE 3537 DC Block, ........................................... $40.00 
0.1-12.4 GHz, SMA(m/f) •NEW• 

MINl·CIRCUITS ZFDC·20-4 Directional ············-··-····-··· ..................... $25.00 
Coupler, 19.5 dB, HOOO MHz. SMA(f) 

MINI-CIRCUITS ZHL·42 Amplifier, ....... ..... ... ... ..... ... ...... . ........ ... .. ... $400.00 
30 dB gain, 0.7·4.2 GHz, +28 dBm, 15V, SMA 

NARDA 3000-SERIES Directional Couplers .... ............... ................. .. 1150.00 
NARDA 3024 Bi·Directional Coupler, 20 dB, 4-8 GHz........ ............... 300.00 
-NARDA 3090-SERIES Precision High Directivity Couplers ....... ........ 225.00 
NARDA 368BNM Coaxial High ........................................................... 500.00 

Power Load, 500 Watts, 2.0-18 GHz, N(m) 
NARDA 3752 Coaxial Phase Shifter, ............................................ $1,000.00 

0-180 deg./GHz. 1·5 GHz 
NARDA 3753B Coaxial Phase Shifter, ............. ............. ........ .. ...... . $1,000.00 

0-55 deg./GHz, 3.5-12.4 GHz . 
NARDA 4000-SERIES SMA Miniature Directional Couplers ......... ..... . $75.00 
NARDA 4245·10 Directional Coupler, 10 dB, 4-12 GHz, SMA(f) ··· ···· 1100.00 
NARDA 4799 Level Set Attenuator, 0-15 dB, 4·18 GHz, SMA(f) .... ... 135.00 
NARDA 5070-SERIES Precision Reflectorneter Couplers ................ 300.00 
NARDA 765-10 10 dB Attenuator, 50 Watts, DC·5 GHz. N(mll) ........ 135.00 
NARDA 769-30 30 dB Attenuator, 150 Watts, DC·6 GHz, N ............. 275.00 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz .............. 375.00 
NARDA 794FM Direct Reading ........... ...... ......... ................................ 375.00 

Variable Attenuator, 0-40 dB, 4·8 GHz 
OMNl·SPECTRA 2085-6010-00 Crystal ....... . ...................... $50.00 

Detector, 1·18 GHz. negative polarity, SMA(mll) 
PAMTECH KYG1014 WR42 Junction ....... ........................................ $250.00 

Circulator. 18.0-26.5 GHz 
SONOMA SCIENTIFIC 21A3 WR42 ............ .-....................................... $75.00 

Circulator, 20 dB, 20.6-24.8 GHz 
SPACEK LABS K·2X Frequency ..... ........... .... .................. ..... .... ...... ... $350.00 

Doubler, 9.0-13.25 GHz in/ 18.0-26.5 GHz out 
SPACEK LABS KA·3X FrequencyTripler, .......... . ........ $350.00 

8.83·13.33 GHz in/ 26.5-40.0 GHz out 
TRANSCO 705C90100 Latching ........ . .............................. $150.00 

DPDT Transfer Switch, DC·26.5 GHz. 28 V 
TAG B528 WR22 Direct Reading ......... .............. ............................ $1,250.00 

Phase Shifter, 0-360 deg .. 33·50 GHz 
TAG V551 WR15 Frequency Meter, S0-75 GHz ..... .......................... . 1600.00 
TAG W551 WR10 Frequency Meter, 75·110 GHz .......... .................. . 750.00 
WAVELINE 100080WR28Terminated .............................................. 200.00 

Crossguide Coupler, 30 dB 
WEINSCHEL 1515 Power Divider, ........................................ : ............ $125.00 

2·Way, DC·18 GHz, SMA(m/!/f) 
WEINSCHEL DS109 Double .............................................................. $150.00 

Stub Tuner, 1·13 GHz, N(mll) 
WEINSCHEL DS109LL Double ................ . ......... ..... ............ .. . $150.00 

Stub Tuner, 0.2·2.0 GHz, N(m/f) 

~~ !~~~~~a~:i~!S.y.~~~.' .. ~ .. k~~:~.~°. .~~.~ .:::::::::::::::::::.~.~~:88 
Test Set, 20 Hz·110 kHz. battery power 

HP 59401A HPIB Bus Analyzer ·· ·············-················-· ······················· $700.00 
TEK 1410R NTSC Gen., w/SPG2 ...................................................... $800.00 

sync. generator, TSG7 color bars 
TEK 1411R PAL Gen.,w/SPG12 sync; ....... .................... .................. .. $750.00 

TSG11 colorbars;TSG13 linearity ·· 
TEK 1411 R PAL Test Gen., .... .............. ; .......... ........ ., ...... .......... ..... $1,000.00 

w/SPG12,TSG11,TSG13,TSG15,TSG16 
TEK 1411R PAL Test Gen., :········································-·····-············ $1,100.00 

w/SPG12,TSG11 ,TSG12,TSG13,TSG15,TSG16 
TEK 1411R·opt.04 PAL Test Gen.,w/ -
SPG12,TSG11,TSP11 ,TSG13,TSG15,TSG16 .............................. $1

1
400.00 

TEK 1420 NTSC Vectorscope ............................................................ 600.00 
TEK 147A NTSC Test Signal Generator, with noise test signal......... 800.00 
TEK 148 PAL Insertion Test Signal Generator ................................ ... 700.00 
TEK 520A NTSC Vectorscope ................................. .. ...... .... ............... 750.00 
TEK 521A PAL Vectorscope ........ ...................... ...... ........... ................ 750.00 

P.A:R. 5206-95,98 Two-Phase Lock·in Amp., ........ ......................... $1,500.00 
2 Hz-100kHz. GPIB 

P.A.R. 5209 Lock·in Amp., .................... ............... .. ..... .................... $2,000.00 
0.5 Hz-120 kHz. 130 dB dynamic reserve 

TEK TM5006 SOOQ.series ..... .......... ........... ........................................ $600.00 
&slot Programmable Power Module 

TEK TM504 SOQ.series 4-slot Power Module ........ ..... .................. ..... 1175.00 
TEK TM506 500-series &slot Power Module ............. ...................... . 250.00 
TEK TM515 500-series 5-slot Traveller Power Module ..................... . 275.00 
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AST GLOBAL ELECTRONICS 
24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403 
VOICE 814-398-8080 • 1-888-216~7159 • FAX 814-398-1176 

VIEW COMPLETE LISTING AT: 
http://www.astglobal.com 

B&K :ia20, Sweep.flllCliln Generalor, 2MHz 
(Sile, Sqtae, Trirlgle) .......... .. .. . ..........•. . ... $125 

EIP 545, MiaowaYe Co.rlter 1BGHz ... . ... . ............... $500 
ESI 1)>1311 , YalB>le Resisb', 100K max 1K/Step . ... . •..... . $75 
ESI RV7l!6. Decade Voltage OM:ler . . ..................... $275 
Rike 3328, DC 'olllage Slaldtvd .......... . ... . .......... $350 
Fk1ke 335A. DC \lllage Stnlatd ......... . ............. .. $275 
RJka 382A. ~ cai>rator ...... . ...... . . . .... $400 
FkJka 5408, Trnler Sl<nlald w/A5+2 \lllage Pl~ . .. ... . . $475 
Fklke 750A, Meter Cal>raU .............. .... . ... ...... $300 
Fklke 845AB, N1j Detecill/Mi:ro \lolmeter 1uV·1000VDC ...... $375 
Fklke 845AR, N1j Detecfo!/Mi:ro \lolmeter 1uV·1000VDC . ..... $375 
Fklke 893A, 1£/0C, Dife<enlial Vollneter 0 k> 1100 \Ills, 

1£/0C,,.01'J.OC,.OS"-'C, 1uV ResokJtiln .............. .. . $75 
RJka mJB, ConslaltCu"ent/Yolage Callrak>r .. . . . ... . ... $325 
Fl.Ike 511Xl!, Mt.ti\rdm Callrak>I, ~ o:>ll5 ........ . ... $3,250 
RJka 511Xll, M~il.ndioo Cai>ratc< .• . ......•...••.••..• $2.700 
Fklke 5200A. Proplmabte AC Calil<atol ............ .. .. $1,000 
Fklke 5215". PrecSixl Power Arl'1 ....................... $800 
Filke 6011A. Syr1llesized SiglaJ Geoerailf, 10Hz·11MHz 
(7~) .............. . ............................ $350 

FkJka 60608, Syntiesized SiglaJ Generak>r 100iz·1050MHz .. $1,600 
Fklke 6011lA. Syntiesized RF SiglaJ Generalcr 

200KHz-53lMHz .................................. $1,400 
Fklke mlA, OMM 3-1!.! D9t .................. ....... ... $50 
Fklke lll50A. OMM 4-1/2 D9t w.tiattery Pack ...... . •. . ... . . $145 
Rike 8l50A, OMM 4-1/2 D9t w/o Battery Pack .. . .. . , ...... . $145 
Rike 8520A, OMM 5-1/2 D9t ................... , ... .... $275 
Rike 8600A, OMM 4-1/2 IJ9t w/o Battery Pack . . ... . , .. . .... $100 
Rike 8600A. llMM 5-1/2 IJ9t ..................... ...... $125 

INVENTORY REDUCTION SALE 
PRICES SLASHED 

UPTO 50% 
FlJke OOIOA. Mero S;slem Troubleshooter . .......... . ..... $375 
RJk8 !rl, Scq>emeler (111used) .......................... $800 
Gouk! K105-0, logic Analyzer w/4 Probe Pods ............... $300 
HP 141T, Spectnrn ~ Maillrarne ....... •........• . .. $475 
HP 141T, SpectnrnMalyzerw/8552A&538, 1KHz·110MHz .. $1,000 
HP 141T, SpectnrnMalyzer~. 1KHz·110MHz .. $1,200 
HP 141T, Spectnrn .1na¥zet w/8552818556A. 20Hz~ . . . $1,100 
HP 141T, SpectnrnMaiyzerw/85528185548, 1KHz·1.2GHz . . . $1 ,700 
HP 141T, SpectnrnMaiyzerw185521W555A, 10MHz·18GHz .. $1,900 
HP 100TR, Scope Mai1fnrne .................... . ....... $250 
HP 3)48. Oscialcr, 5Hz·1.2MHz. 5VRMS •.•••.••.•....•.•. $100 
HP 204C, Oscialcr, 5Hz·1.2MHz, 5VRMS •.••••..••.•••. . .• $125 
HP 214A. PUse Clerieramr, .a!V·100V ........ , ...... , ... . . $200 
HP 334A. Oi.ltolOOn .Ana¥zer .... . . . . ., .. ..........•.. . .. $275 
HP 3500, Attermcr . .......... . ...................... . . $75 
HPmL.AC\\'.llmeter, IOHz·lOMHz ..................... $150 
HP 400FL., RMS Vollneter, :!!»iz-IMHz, 100UV.:JXN .......... $17S 
HP 415E, SWR Meter .................................. $100 
HP 4276A, LCZ Meter ................ . ............... $1 ,700 
HP o132A. Power Meter WJQiJleAl478, .01·18GHz Sensel .... . .. $350 
HP ol32A, Power Meter w/o Cable/Sensor ................. . . $150 
HP 435A. Power Meterw/o Senscl/Callle ................... $100 
HP6518, Test Odatoc, 10Hz·10MHz .................. . .. $125 
HP652B, TestOscilalo!, 10Hz·10MHz .......... . .......... $125 
HP654A. Oscialcr, IOHz·10MHz, 90d!Attenuai>r . . . ..•.• ... $195 
HP 1s:ro, Logic Analyzer wlpOOs .... . .. . .. . .. .. ...... .. . $550 
HP 3312A, FlllCliln Genera*>!, .1 Hz·13MHz .............. . . $490 
HP 3325A, Proplmabte Frequency Synhesizer 1Hz-32MHz .. $800 
HP 33ll8, Automatic Syrlhesizer, 20Hz· 13MHz ... . ... . .. .. . $295 
HP 3400A. True RMS \lolmeter, 10Hz·10MHz, 1mV~V ...... $125 
HP 3403C, True RMS Meter, ACOCl!fl IOOMHz ............. $275 
HP 3406A, RF 'Mneter, '$))V-':N, 1.2GHz . . ................ $201 
HP 3455A. DMM 5-1/2 IJ9t ..... ............. ..... , ... .. $250 
HP 3456A, DMM 6-1/2 IJ9t ......... ...... .. .. ... ... .. .. $525 
HP 3466A. DMM 4-1/2 IJ9t,AC.tiattery, 5 FlllCliln ........... $175 
HP 3575", Digtal Phase Gail Meter ........... . .. . .... . .. $500 
HP 3500A, Spectnrn Analyzer, 5Hz-50KHz, LED Reai:>IA ...... $B50 
HP 3500A. Spectnrn Analyzer, 5Hz~ Medlri:al ... ... . $500 
HP 3581A. W1Ne Malyzer, 15Hz-50KHz .................... $300 
HP 3770A, ~y Distcrti>n Ana¥zer .............. $300 
HP 3n9B, Prirary MPX Analyzer ........................ $500 
HP 37818, Pattern Generalor . . ..... .. ................... $250 
HP 4332A, LCR Meter ................................. S250 
HP 5316A, Cotner, 100MH<, HPl8 .. . ..... . ..... . ........ $350 
HP 532BA. Cotner, 100MHz w/DVM.Opt 021 .......... . .... $200 
HP 532BA. Cwller, 500MHz ... . .. .. .................... $250 
HP 5334A, Cotner, 100MHz, ei-. 010 Olen ................ $500 
HP 5:MM, Cotner, 11KlHz (nixie) ..............•..••..... $600 
HP 534SA. Cwller, !iOOMHz . .. .... . ........ .... .. . ..... $450 
HP 5345", Cotner, 500MHz, HP-18 ... .. .... . ... . •. . ...... $650 
HP 59'.JJ7A. VHF Swich ..................... . .... . ..... $100 
HP 6112A, Power &qlly, ll:N Cl .SA (metef8d) ..... . ... .. . .. $150 
HP 62028, Power 51.Wt, ¥N Cl .75A (metered) .... . ..... . .. $150 
HP 62038, Power Si.Wt. 7.5V Cl 3A (metered) . ... .. ... .. . . . $150 
HP 62058, Power Si.Wt (dual), r>-llJV Cl .3A, 0.20V 

Cl BA (metef8d) .. . .. .. .. . ... .. . .... . .... .. .......... $175 
HP 62068, Power 51.Wt, ~ Cl 1A (metef8d) ......... . ... $200 
HP 6253A. Power &qlly (dual), 0.'81 Cl 3A (metered) ... .. . .. $175 
HP 62fl(S, Power 51.Wt, 10V Cl 100A (metef8d) ........ .. ... $300 
HP 62658, Power 51.Wt, ¥N Cl 3A (metef8d) .............. $200 
HP 6266A. Power 51.Wt, ¥N 0 6A (metered) .............. $200 
HP 6289A. Power 51.Wt, o.¥N 0 1.5A (metered) ........ ... $175 
HP 6294A, Power &qlly, ~ 0 1A (metered) .. : ... . •.. ... $200 
HP 0011A. Pulse Generalcr, .1Hz·20l.tiz . . .. .. ..... .. .. . .. . $125 
HP 80138, Pulse Generailr, 1Hz-50MHz ....... . ... .. . . . . .. $200 
HP 8015". Pulse Generator, .1Hz·50MHz '1JV ............... $300 
HP M91A. Rate Generata (IGHz) wllll92A Delay Generata 

(IGHz) wllll93A 0tAput Arf'1 w/15401A & 15400A ......... $1,000 
HP 8165A, Proplmabte Sig Source, 1miliHz-50MHz .. . . . ... $700 
HP 811llA, Data Generat>r ............................. $350 
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IF WE DON'T CARRY IT ... WE'LL FIND.IT 
QUICKLY ... AT REASONABLE PRICES. 

HP~. Sweep Oscillator Mainframe ........... ...... .. $2.000 
HP 84100, Nel'M>rk ~r Mairlrame .............. .... .. $200 
HP B414A, Pola' Display . . . . .. . . . ..... . ..... . .•... . ..... $175 
HP 8443A. Tracl<ilg Generator, 1KHz·110MHz ............ . . . $275 
HP 84458,Auto Preselectcr, 1.8·11KlHz ................ . .. $350 
HP 85538, RF Plug-fl (tor 1.a Series Mailfnrnes), 

1KHz·110MHz ..... .. .. .... ...... . ....... . ....... . .. $375 
HP 8557.V180TR, Spectrum.Ana¥zer, .01·350MHz . .......... $B50 
HP 8601A. Sweeper Generator, .MIOMHz . . .......... .. . .. . $400 
HP 8614A, Siglal Generator, OO'.l-2400MHz, AM/FM Leveled . .. . $300 
HP 8616A, SiglaJ Generatcr UHF, 1.8-4.SGHz, +I0.12Ml, 

AM/FM ............ . .. . . .... . .. .. . ... . . , ......... . . $300 
HP 862420, RF Plug-ii, 5.9-9.0GHz ... .. .. .. .............. $300 
HP 8640B:Sigla/ Generator, .5-1050MHz, ~ 002Al01 «003. $1,800 
HP 86400, Sigla/ Generalcr, .5-512MHz, OptOOI 01003 .. . .... $950 
HP 8660C, Frequency Synthesizer wll!6603A/86601A/86632B .. $2.500 
HP 8743A, ~eflection Test Set, 2·12.4GHz ....• . .. ..... .. .. . $250 
HP 8901A. Modulatiln Analyzer ......... ... .. . .. ... ...... $800 
HP 59303A, DIA Converter ............ . ......... . . . . . . .• $125 
HP 59501A. HP-18 lsolaled D/A Converter . .. . . .. .. .. : •..... $100 
Kepco ATEI 5-SOM, Power S~. 0.15V 0 50A 

(metered) ... . . . ................ . ...... . ... . .. . ..... SSOO 
K8pco ATE55-5M, Power Supplf, 55V 0 SA ................. $350 
Kepa> 8VP100-4M, Bl-Polar Power Supply, 0.100V ~ ~A 

(metered) ........... . .... . .... . .. .. ................ $375 
Kepco JOE 31H5MVPT, Power Suppl'(, 0-36 0 15A (metered) .. $275 
Kepco JOE 36-3MVPT, Power Supply, 0.36 0 3A (metef8d) ..... $175 
Knivl-Hce 3202R, Dual Omne! Tunable Filer, 2!»iz·2MHz. 

Higl Pass, Low Pass 8'rld Reject ... .. ................. . $200 
PolJrad SPNH, SiglaJ Generatcr, 2>Hz·2a<Hz . ... . .... . ... .. $275 
Polorad SPNL, Sipl Generator, 1Hz-liOOKHz ......•.. , .... . $200 
Racal Dala 9'1J3, True RMS RF Level Meter ........ . ..... .. $200 
Rocldald 1022F, Dual Hru> F~er . .. ... .... . ... ... . ...... $125 
Rocldirod ~100, Synthesizer, OC.2MHz, .001 Hz Resotutiln . ... . $325 
Sencore SC61, Scope (IOOMHz) w/New PIOOes, Dual Trace .. .. $750 
Sencore SC61, Scope (100MHz) w/o Probes, Dual Trace ....... $400 
Sencore SC3100, WaveloonAnai'fzer (ike new) ... . .. .. . ... $1,800 
Sencore TVA92, TV Video Analyzer .. . . . .. .. ... . . . . . ..... $1 ,100 
Sencore VG91, Universal Video Generatcr ........... , ... . . $1,200 
Sorenson OCR.SO.SA, Power Supply, PIN 0 SA 

(metered) ...................... . ... . ... .. ... . .. . ... $375 
SAL 1128, PlOll'RF Synthesizer ......................... . $75 
Tek DC503, Plug-it Co111ter lkliversal, IOOMHz .... . .• . ..... $150 
Tek DM501A. Pilg-il DMM, H'2 Digit . .• .. ... .. .. .. . .. •... $175 
Tek DM502, Plug-ii DMM, 4-1/2 Digit . . •.. .. .. . . . .... . . . •. . $150 
Tek FG501 , Plug-il Ft.nelion Generator, .001Hz·IMHz . . . . ... . . $175 
Tek PG501 , Plug-ii Pulse Generator, 5Hz-50MHz . .. ...... . ... $175 
Tek PS50f.1. Plug-it Power Supply •..•.•.••.••.•.... . .... $150 
Tek PS503A, Plug-ii Power Suwly T"'le ........ . .......... $175 
Tek OIG-502, Plug-ii Optical !...,USS GeneratOI (lllUSed) ..... . $950 
Tek T922, Scope (15MHz), Dual Trace, nee . . ... . . . . . .. .. ... $175 
Tek TM503, Power MoOJle, 3 Slot .. . ................... . .. $125 
Tek TM504, Power MoOJle, 4 Slot ...............•..•...... $150 
Tek TM506, Power Module, 6 Silt ........ ... . . ...... ... .. $200 
Tek TWD12l, Digitizer .... .. . .... . . ... . . . .. . .. . .• .. .... $675 
Tek 7A16A, Plug-il (225MHz), Single Trace Arf'1 .............. $75 
Tek 7A18, Plug-ii (75MHz), Dual Tracli Arf'1 .. . . . .. .. •........ $50 
Tek 7A19, Plug-ii (600MHz), Silgle TraceArf'1 .............. $100 
Tek 7~. Plug-ii (200MHz), Dual TraceArf'1 . ... .. . . ••...... $100 
Tek 7B50A. Plug-ii (150MHz), Tine Base . ... ... .. ..... .. .. .. $75 
Tek 7B53A. Plu~ (100MHz), Dual Tme Base ........ , ...... $100 
Tek 7870, Plug-ii (200MHz), Time Base .. .. .. .. .. ... .. .. . .. $50 
Tek 7ll80, Plug-ii (400MHz), Delayed Tme Base ...... , ...... $100 
Tek 7B92A, Plug-ii (500MHz), Dual Tme Base .... ...... . .... $125 
Tek 7011 , Plug-ii Digital Delay .• . .••.......• . ..•.•• .. .... $125 
Tek 7013, Plug-ii DMM3·1f.! Digit . .... .. . . . . . . ...... ..... $100 
Tek 7015, Plug-ii Coulterrrmer, OC.22SMHz . .. . ... . , . . . . .. $175 
Tek 7L13, Spectrum Analyzer, 100KHz·1 .8GHz ...... .. .... . $1,Soo 
Tek 7S11 , Plug-ii SM1>1i:lg Unit •..••....•••..••.•••..••.. $125 
Tek 134, Cu.rrent Probe An11 • ....••..••..•.•..•.•..•••..•• $75 
Tek 453, Scope (60MHz), Dual Trace ...........••. •. ...... $175 
Tek 465, Scope (IOOMHz), Dual Trace ...........•..•...... $425 
Tek 4658, Scope (100MHz), Dual Trace ... .. ... ..• .. •... .. . $475 
Tek 466, Scope (IOOMHz storage), Dual Trace ..... .. .•...... $575 
Tek 475, Scope (200MHz), Dual Trace ...... .. .... .. ... . ... $475 
Tek 475A. Scope (250MHz), Dual Trace ..... . ...... . ....... 1625 
Tek 4751DM44, Scope (200MHz), Dual Tracli w/DMM . .. .. . . . .. $575 
Tek 485, Scope (350MHz), Dual Trace ..................... $700 
Tek 520A, NTSC Vectorscope ........... . ................ $400 
Tek 2213, Scope (SOMHz), Dual Trace .. ... .... ....... . .... $375 
Tek 2215, Scope (60MHz) Dual Trace .. . ......... . ......... $450 
Tek 2235, Scope (100MHz) Dual Trace . . .... . . . · .. . .. . ...... $650 
Tek2336, Scope (100MHz) Dual Trace ....... . ............. $950 
Tek 2445, Scope (150MHz), 4-0lamel Curaor Readout . . . .... $1,400 
Tek 2445". Scope (150MHz), 4-0iamef CurSOI Read:>ut .. . . . $1,700 
Tek 2465, Scope (300MHz), 4-0mlel Curaor Readout ....... $1,800 
Tek 7104, Scope (1GHz), Dual Trace ....... . . . .. . . . ... .. . $1,500 
Tek 7603, Scope Mainframe (100MHz) ... ... . .. ..•..... . ... $150 
Tek T704A. Scope Mail~eme (250MHz) ... ... .. .. ..... .. ... $150 
Tek 7904, Scope Mairlrame (500MHz) ..................... $225 
WiNBtek 145, Pulse/Functioo Generatcr, .0001·20MHz . . ... . ... $300 
wavetek 185, Lil Log Sweep Generalcr, .0001Hz·5MHz ... . .. . $300 
WiNBtek 288, Synthesized Ft.nelion Generator, 2!»iz·20MHz 

(lllUSed) ............ .. ....... ..... ....... . .. . ..... $800 
WiNBtek FG38, Sweep/Fun:tion Generator 

.2Hz·100KHz (ooused) ...................... .. ...... $275 

• 60-DAY WARRANTY 
• 10-DAV RIGHT OF RETURN 
• SATISFACTION GUARANTEED 

Write In 103 on Reader Service Card. 

New sh-y tes 
•••••••••••••••••••••••• 

Listen to Your E-Mail Instead of Reading It! 

Sunnyvale, CA - 4Developers LLC has released Talking E-Mail v. 1.2. a 
Windows 98/95/NT 4 program that notifies you when you've received an E

Mail, and reads it to you. Using nothing more than your e-mail account and 
sound card, Talking E-Mail's eastto-understand voice will read aloud your 
incoming E-Mails, whether they re in plain text, HTML, or RTF formats. 

While there are a number of programs that let computers multi-task, Talking 
E-mail lets people multi-task. Without interfering with your other work, Talking E
Mail will talk to you, letting you know who is trying to contact you, and what they 
have to say. You'll hear immediately if your incoming E-Mail is important enough 
for you to interrupt what you're doing, or if you can respond to it routinely later. 

When an E-Mail message arrives, an animated cartoon character pops up on 
the screen and starts reading the message. Talking E-Mail is highly customizable, 
allowing you to specify if you want to hear who sent the message, its subject, 
and how many lines of the message should be read. You can stop the cartoon 
character at any time, or keep listening while you are working. You can even 
launch your default e-mail program ano reply to the message. 

Talking E-Mail's rules system allows you to specify the behavior of the char
acter and what he will say when a message arrives from a specific individual. A 
variety of animations, sounds, and other settings are available, adding fun and 
practicality. Talking E-Mail uses Microsoft Agent technology™ to achieve its nat
ural-sounoing, understandable voice quality. 

In addition to its entertainment value, Talking E-Mail has some very practical 
uses. You can schedule Talking E-Mail to check your inbox at any time interval, 
and have the program read your messages aloud, ensuring that critical E-Mails 
are brought to your attention immediately. It automatically checks for your 
incoming mail, and makes it easy to hear from your friends and colleagues, with
out having to stop other activities. 

Talking E-Mail costs $14.95 and can be ordered online from 
http://www.4developers.com/talkmail/. Site licenses are available. You can also 
download a trial version of Talking E-Mail from http://www.4developers.com 
/talkmail/. 

For more information, contact:, 

4Developers LLC 
912 E. Evelyn Avenue 
Sunnyvale, CA 94086 

E-Mail: sales@4developers.com · 

•••••••••••••••••••• 
Mainstay Releases justEdit™ 
Browser-Based Text Editor Speeds Up Web Page Edits 

Camarillo, CA - Mainstay today began shippinsJustEdit™, a quick and painless 
way to edit web pages anytime, anywhere, using only a web browser. JustEdit 

is a Java applet that need only be included in a single web page of a site. A user 
simply brings up the JustEdit page, enters the path to any weo page to edit and 
clicks "Open." A text editor window opens - displaying HTML code, ready for 
editing. After making changes, the user clicks "Save" and their web page 1s modi
fied. JustEdit works on any website and requires no server-side applications, 
scripts, CGls, or plug-ins. 

JustEdit enables the user to correct a typo, update a headline, price, or date, 
and even correct a broken or changed link, on the fly, right in a browser. Using 
JustEdit, there's no need to start an FTP application, find a source file, or down
load the file from the web, start a web page editor, make the changes, save the 
changes, then re-upload the file. 

Web pages can be changed from anywhere in the world using nothing more 
than a web orowser. JustEdit eliminates the time wasted "round-tripping" web 
files back and forth to the web server, or needlessly searching for HTML files on 
a local hard disk. It also eliminates the frantic call back to the office, trying to talk 
someone throu~ making a simple change. 

JustEdit maintains the same level of security enjoyed by web pages today. In 
fact. JustEdit can be thought of as a transparent FTP client embedoed in a web 
page. Like all FTP clients, both a name and a password are necessary for 
read/write access to web pages. . 

JustEdit is now available directly from Mainstay. The special introductory 
price is $49.95. JustEdit can be purchased with immediate electronic delivery at: 
http://www.mstay.com. JustEd1t works with Windows 95/98/NT, Macintosh 
and Unix. A free promotional version is also available from www.mstay.com and 
most popular download sites. 

Mainstay 
591-A Constitution Avenue 

Camarillo, CA 93012 
http:/ /www.mstay.com 

•••••••••••••••••••• 



Build an 
w 

Temp 
Mo 

I 
n this article, you will see ho 
build an inexpensive circuit t 
measures temperatures a 

humidities. The sensor circuitry is 
unique in that it requires no calibra- • 
tion whatsoever. It is controlled by a 
PIC CPU chip that spends most of its 
time sleeping. Once every five min
utes or so, it wakes up and samples 
the air, and transmits the data onto 
the house power line using an inex
pensive X10 interface. You can place , 
up to eight of these monitoring sys
tems throughout your house, even in 
your attic and on your screened 
porch. Somewhere in your house, a 
PC - connected to an X10 receiver 
via RS-232 - collects and reports the 
data. The monitoring software can 
be extended to make decisions based 
on the data. 

The THX 10 remote monitoring 
system described in this article is 
inexpensive, accurate, and flexible. 
You can buy sensors that sample and 
report accurate temperature and 
humidity data, but they will probably 
set you back over $100.00 apiece. 
And even if you had the money to 
buy enough of them to monitor most 
of the rooms in your house, and to 
purchase an expensive master moni
toring station, you would still have to 
run a bunch of wires around your 
house to connect everything. 

Or, you can build one or more of 

the sensor units describ in this ar, 
cle. You can pick up the X10 in 
face equipment at your I 
RadioShack. With THX10, you w 
have to calibrate anything or str 
up any wires between rooms. An 
you can customize the monitor soft
ware yourself, because it is written in 
BASIC. 

In Part 1 of this two
part article, we'll talk a lit
tle about humidity, 
describe how the circuit 
works, .and how to build 
the sensor circuitry. In Part 
2, we'll show you how to 

circuitry to an 

Why Bother to Measure 
Humidity? 

X10 

Ever since we moved from up 
North to South Carolina several years 

idity 
m 

Part 1 
ag ; my family and I have not been 

to adjust to the temperature. 
outside; the temperature outside 

• nearly always warm to hot and 
i ur body seems to become accus-
4 med to that. The problem is inside, 

· here the windows and doors are 
ept closed and the environment is 

supposedly controlled. Temperature 
fluctuations are kept to a minimum 
thanks to the heating and air-condi
tioning systems and programmable 
thermostats. However, it almost 
never feels ideal. Most of the time, it 
feels either too warm or too cool, 
even though the thermostats both 
upstairs and downstairs swear· that 
the temperature hasn't changed. 
What they don't tell us anything 
about is the humidity. 

Our HVAC systems work very 
hard to maintain a constant temper
ature, because our bodies are great
ly affected by the temperature ~ 
However, human bodies, as well as 
many other living and non-living 
things, are also greatly affected by 
the humidity. Our natural cooling sys
tem is dependent on our sweat 

• 

• 
, ... 

I @tffL ff !flt i 

The THX10 circuit board with components 
installed. 

The compact 12-volt transformer, THX10 circuit board, humidity 
sensor, and plastic enclosure. Note the many holes drilled into 

· the enclosure for ventilation. 
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being able to evaporate. If the 
humidity is very high, the moisture 
we secrete out of our sweat glands 
tends to remain on our skin. There is 
no significant gradient between the 
moisture on our moist skin . to the 
moist atmosphere, so we experience 
no cooling effect. 

On the other hand, when the 
humidity is very low, moisture on our 
skin evaporates very quickly into the 
relatively moisture-free atmosphere. 
When this evaporation takes place, a 
certain amount of heat is given up 

from our skin to the environment, 
and our skin feels cool. When our 
skin feels cool, we feel cool. 

Air at any specific temperature 
can only hold a finite amount of 
water vapor. When the air is forced 
to hold as much moisture as possi
ble, it is said to be saturated. At high
er temperatures, the air can hold 
larger amounts of water vapor, in 
fact, much larger amounts - it is an 
exponential relationship. Relative 
Humidity is defined as the amount of 
water vapor that is currently present 

PIC'n · Books 
LEARN ABOUT PIC MICROCONTROLLERS 

Ond 

Figure 1. The processor circuitry, 
digital temperature sensor, and 

interface to X10 transmitter. 

in the air, divided by the maximum 
that the air can hold at that same 
temperature. Therefore, there is a lot 
more moisture in the air at go° F, 
go% RH, than at 80° F, go% RH. 

It Ain't the Heat, It's the 
Humidity! 

We can generate what is known 
as the heat index, using both tem
perature and humidity. The heat 
index is probably a better indicator of 
how we feel than either temperature 

FAS'{ PIC'n - Beginner $29.95 

• Programming techniques 
Instruction set, addressing modes, bit manipulation, 

subroutines, loops, lookup tables, Interrupts 
• Using a text editor, using an assembler, using MPLAB 
• Tmlng and counting (timer 0), Interfacing. liO conve111ion 

0 Download our board layout software 
6 Design your 2 sided plated-through PCB 
0 Send us your layout over the Internet 

PIC'n Up The Pace - Intermediate S34.95 
• Serial communication • PIC to peripheral chips and PIC-to-PIC 
• Serial EEPROMS 
• LCD Interface and scanning keypads 
• DIA and AID c;anve111ion • several rrethods · 
• Malh routines 

PIC'n Techni~ - Intermediate $34.95 
• 8-pin PICs 
• Timer 1, timer 2 and the caplUrelCOfTll81'9l'PWM (CCP) module 
• Talking to a PIC wlh a PC using a terrTinal program 
• Tea1 equipment and data logger experiments 

See T•ble Of Coni.ntm: http11www.aq·1.com 

+ $4 a/h In US for 1 book, $5 for 2 books, $6 for 3 books 
VISA, MC. AMEX. MO, Check 

CA residents please add 7 25% CA sales tax 
PIC and MPLAB are trademarks of Microchip Technology Inc. 

P.O. Box 501 , Kelaeyvlle, CA 95451 
Voloe (707) 279-81181 FAX (707) 279-81183 

h1"1-.aq-1 .can 
E-Mal aqone@pacflc.net 
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o In 2-3 business days, UPS delivers 
your boards, often under $100 

www.expresspcb.com 

or humidity alone. The heat 
index accounts for the ability 
of moisture to evaporate 
(low humidity) or to not 
evaporate (high humidity). 
Table 1 shows the heat index 
for temperatures and humidi
ties in 10° /% increments. 
Note the example above: 80° 
F, go% RH feels like 88°, but 
go° F, go% RH feels like a 
whopping 122°1 

Prolonged exposure and 
physical activity at a heat 
index of greater than go can 
cause heat exhaustion, while 
an index greater than 100 
can lead to heat stroke. 
While the temperatures in 
our homes are not likely in 
this high a range, you can 
see from the chart that 
humidity does have an affect 
even at room temperatures, 
in the 60-go° F range. High 
humidities in the 80-go° F 
range make it feel five or 
more degrees warmer, while 
low humidities in the 60-70° 
F range make it feel five or 
more degrees cooler than a 
thermostat would say. 

So why don't our ther
mostats measure heat index, rather 
than just temperature? One big rea
son is that monitoring and detecting 
water vapor is much more difficult 
than measuring other parameters, 
such as temperature, pressure, etc. 
Humidity sensors tend to have limit
ed lifetimes, most are highly non-lin
ear and highly temperature-depen
dent, and they typically have very 
high part-to-part tolerances; mean
ing they must be calibrated. 

A typical calibration involves 
placing certain salt solutions in 
closed containers to give known 
humidity levels. This is not practical 
for most manufacturers, and proba
bly nearly impossible for most home 
tinkerers. 

The NH-03 Humidity Sensor 

The circuitry in this article is 
designed around a humidity sensor 
distributed by Figaro USA, Inc. The 
NH-03 sensor contains two relative 
humidity sensitive elements, made 
from a stable high polymer impreg
nated in porous ceramic. The sensor 
also contains two printed NTC ther
mistors on an alumina ceramic sub-
strate. . 

The network of humidity and 
temperature sensors provide temper
ature compensation, as well as a lin
ear output. The sensor is provided in 
a small ( 10 mm x 12 mm x 4 mm) 
plastic package with three leads, 
spaced 0.1 inch apart. Figaro states 
the overall long-term accuracy of the 
sensor to be ± 10% for 0-40° C (50-
1040 F) and 30-80% RH, but when 
used in the self-calibrating circuit (see 
below}, deviations greater than 
about 3% RH haven't been detected. 

Humidity measurement is com
plicated by the fact that any DC volt-



age applied to the sensor 
will degrade the humidity
sensitive elements. In a typi
cal humidity measuring 
operation, an AC voltage of 
precisely 1 volt, 1 KHz is 
supplied across pins 1 and 3 
of the sensor. The output is 
an AC voltage across pins 1 
and 2. ihis AC output volt
age is nearly a linear rela
tionship with the % Relative 
Humidity. 

Due to the sensor net
work, the output is basically 
independent of fluctuations 
in temperature and frequen-
cy. However, the output is 
very sensitive to the actual 
level of input AC voltage, as 
well as · our ability to accu-
rately measure small AC 
voltages. 

A self-calibration tech
nique is used to overcome 
the problems with the small 
AC voltages. Circuitry is pro
vided to change the output 
AC voltage to a DC voltage 
and then translate the DC 
voltage to a pulse width. 
The PIC CPU chip is able to 
make precise timing mea
surements of the pulse 
width. 

tll 

The measurement process is 
done twice; the first time measuring 
the results of the input voltage, the 
second time measuring the results of 
the output voltage. Both pulse 
.widths are directly proportional to 
the corresponding AC voltages: the 
input AC voltage, a nominal one volt, 
and the output AC voltage which is a 
measure of the Relative Humidity 
and can vary anywhere between 0 
volt to 1 volt. Dividing the pulse 

ll2t 
It OK 

Cl 

humidity circuitry and"with the tem
perature chip, and does some calcuc 
lations to convert the data to °F and 
% RH. It then sends the data to an 
X 10 transmitter as eight-bit binary 
sequences, and it communicates the 
findings on a single LED, used main
ly for debugging. 

Although any one of these tasks 
would not be a big problem, devel
oping a circuit built up from discrete 
logic ICs to handle ALL these tasks 
would be impractical. The PIC chip 
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Figure 2. The humidity circuitry consists of the sensor 
and three /Cs. It connects to the processor circuit via 

two inputs, one output, and voltage lines. 

does it all easily, and spends more 
than 90% of the time in a low power 
sleep mode. 

The Processor Circuit, 
Temperature Sensor, and 
Interface 

Refer to Figure 1 for details of 
the processor circuit. The circuit 
receives a 12-volt AC power input at 
pins 1 and 2 of J 1. BR 1 rectifies it, 
producing a DC voltage that is 

smoothed by C1, regulated by IC1, 
and filtered by C2, producing a 5-volt 
DC power supply. The total circuit 
draws at most 20 mA or so (most of 
the time much less), so the regulator 
runs cool. IC2 - the PIC CPU -
receives the 5-volt supply with an 
additional capacitor, C3, to reduce 
high-frequency fluctuations. 

RES 1 connects to pins 15 and 16 
of IC2 to provide a 4-MHz clock 
pulse. Unused pins 3 and 4 are 
pulled high by R 1 and R2 to avoid 

widths gives the same result as divid- .. -----------------------------------------ing the voltages. This software tech-
nique eliminates the need for calibra
tion or for precise AC voltage gener
ation and measurement equipment. 

The DS1620 Temperature 
Sensor 

If you read a lot of electronic 
and PIC literature and magazines, 
you've probably seen this tempera
ture sensor made by Dallas 
Semiconductor described before. It is 
a truly digital chip; it measures the 
temperature by means of internal 
oscillators, and outputs data in digi
tal format. It is accurate, stable, and 
is very easy to interface to a PIC chip. 
Since it requires no calibration, it is 
the perfect counterpart for the self
calibrating humidity circuit. Dallas 
claims the accuracy of the chip to be 
±0.5° C (about 1.0° F). 

The CPU 

PIC microprocessor chips are 
turning up everywhere nowadays. 
They are becoming as common as 
555 timer chips. The PIC16C58A 
from Microchip used in this THX 10 
circuit communicates with the 

ATTENTION 
DEALERS/DISTRIBUTORS 

THESE AND OTHER VIDEO ECURJTY PRODUCTS NOW 

AVAILABLE!!! (Dia ONLY) Mioim= O<d~. 

Qty Qty Qty Qty 
CCDCameras s IO 20 so+ 
B&WBoard $57 $52 $47 Call! 
B& W Board/sound $62 $57 $52 Call! 
B&W Mini $6S $60 $SS Call! 
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Call ATN Today for the Best Prices and 
Quality Security Products. 

American Technologies Network Corp. 1(800)910-2862 
20 S. Linden Ave. #IB 1(6S0)87S-0130 
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spurious signals that could 
cause strange reactions. IC2, 
a programmed Microchip 
16C58A PIC chip, uses the 
other lines to communicate 
with the temperature sensor, 
the humidity circuitry, and the 
X10 interface . 

Figure 3. Foil Pattern for THX10 - top side. Figure 4. Foil Pattern for THX10 - bottom side. 

Pins 6, 7, and 8 are used 
to communicate to IC3, a 
Dallas DS 1620 ther(Tlometer 
IC. This chip contains a built
in temperature sensor and 
digital circuitry that outputs 
the data in 0.5° C increments; 
this precision is approx. 1° F . 
Typical error for a normal 
environment (about O to 120° 
F) is well within the 1° F reso
lution. 

Z©,r'J IC1 / .. • - . ·- '· 

& i'if. W :<biJ.. C2 0 : 
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C4 is an additional filter 
capacitor to reduce spurious 
high-frequency noise. Data is 
transmitted to/from 
inputjoutput pin 1 of IC3, 
while pins 2 and 3 are inputs 
from IC2. More details on the 
DS 1620 can be obtained from 
Dallas Semiconductor Corp. 

Figure 4a. Foil Pattern for THX10 - bottom 
side (inverted). 

Figure 5. Parts placement for THX10 - top 
side of PC board. 

Pins W, 11, and 12 of 
IC2 are used to communicate 
to the humidity circuitry 
(more on this later). Pin 10 
does double-duty by also dri
ving LED1 through current 
limiting resistor R8. LED 1 is 

used for monitoring and 
debugging, and as a human 

' Program T _H_X1 O.BAS written in PBASIC for BASIC STAMP I 
' For programmed PIC16C58A-04, email mkeryan .com 
' Copyright 1998 Mike Keryan 
' Interfaces: input Dallas DS1620 Digit ture IC _ 
' input Figaro NH-03 Hurni . and associated 

circuitry giving a varia h pulse 
output single Led, used to display data 
output two relays, one for on-bit, one for off-bit 

these control an X-10 control interface 

'The system grabs either temperat m a digital temperature 
'or humidity (from a linear humidity· ndent resistive sensor) 
'alternately every 5 minutes. Each one is updated every 10 minutes. 
The display is a sing.le Led which blinks the appropriate number 
'of times to count out each digit of the temperature or humid. data. 
'Captured data is o Mo the X-1 O controller as a series of 8 
'on or off bits. Temp •. ~ta is ir1deg; F., Humidity sent via 
'X-10 is% relative , with thetast bit set (+128), so that 
'receiving program oring X-10 line can tell which is which. 

-----1·nput/output pins 
SYMBOL RST = 0 
SYMBOL CLK = 1 
SYMBOL DQn = 2 
SYMBOL DQp = pin2 
SYMBOL RelayOn = 3 
SYMBOL Led= 4 
SYMBOL RHget = 4 
f 

SYMBOL RHon = 5 
SYMBOL RHin = 6 
SYMBOL RelayOff = 7 

---.--v·ariable storage 
SYMBOL DSout = WO ' data to 
SYMBOL DSin =WO ' data f 
SYMBOL DSDat = WO ' data i 
SYMBOL BitOut = BITO ' output 

'PINO is reset for DS1620 
'PIN1 is clock for 081620 
\?PIN2 is data i/ofor DS1620 
'PlN2 for inputthig, outputtih 
' PIN3 is relay output for on st~e 
'PIN4 is output tP Led <;. 
'PIN4 also u switch between: 
Q = applied v easured ... 
1 >;= ·r~pons asure<i';< 
•··Rt.f\11.5 high cirouit!Y 
' PIN6 is in r RH , 
• PfN7 is re for off state 

SYMBOL Bitln =BITS ' input -~ - one bit at a time 
SYMBOL SignBit = BITS· 'data is negative (deg C) when this bit is set 

SYMBOL CountSe 
SYMBOL Which 
SYMBOL HumiD 
SYMBOL TempData 
SYMBOL ledData:;: 
SYMBOL Unused = 87 
SYMBOL DataOut =88 

' 8 bit counter for. 2.3 second increments 
=- ~~rn~rature, O = humidity 

umldity; % RH 
' temperature, deg F 
: data to pulSe out on LED 

' data to send to relays 
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SYMBOL Pulses = B9 
SYMBOL I = BtO 

~~~~gt i0j1~ ~11 
SYMBOL VO -d, '.,W1 

SYMBOL V1 = W6 

Loop: 

register for counting pulses 
fOrJoop 

va· 
··· rel 
th for lied voltage to hum. sensor 

ertaps 82 d B3 
width for response voltage from hum. sensor 

' W6overlaps 812, 813 whicl) are used during 



interface, but is not needed for oper
ation otherwise. 

Pins 9 and 13 are used as out
puts to the X 10 interface. A high ( +5 
volt) signal on pin 9 is used to send 
an 'on' signal to the X10 transmitter. 
A high signal on pin 13 sends an 'off' 
signal to the transmitter. The lines 
are kept low when not really sending 
signals by resistors R4 and R6 . 
Resistors RS and R7 limit the current 
to the light-emitting diodes in 
optoisolators IC4 and ICS. The out
puts of these two ICs are NPN tran
sistors that either conduct (send 'on' 
or 'off' signals to the X10 transmit
ter) when the LEDs are conducting, 
or are open circuits when no current 

passes through the diodes. The X10 
interfacing is explained in more detail 
in the second part of this article. 

The Humidity Circuit 

Refer to Figure 2 to understand 
how the humidity circuit works. It is 
built around a relative humidity sen
sor, RH 1, an NH-03 from Figaro USA, 
Inc. It contains two humidity-sensi
tive elements made from a stable 
high polymer impregnated in porous 
ceramic, and two printed NTC ther
mistors. The elements are manufac
tured so that when an AC voltage of 
about 1 volt AC/approximately 1000 
Hz is applied to the input (across pins 

1 and 3), an output AC voltage is 
presented (across pins 1 and 2) so 
that this output AC voltage is pro
portional to % relative humidity. 

The linear, temperature-compen-· 
sated output greatly reduces the 
problems that would be present for 
exponential-type outputs normally 
found with these types of sensors. 
However, there are two problems 
that present themselves: that of the 
AC input/output and the calibration 
of the AC signals. 

AC voltage is required for input 
to the humidity sensor. Any DC 
applied to the sensor will cause per
manent damage to the sensor ele
ment and render it useless. 

TABLE1.HEATINDEXTABLE 
To use the table, find the temperature - in deg. F. - along the top, and the relative humidity - in % - along the left. The 
cell at the intersection of the two is the heat index. This is how hot the combination of temperature and humidity will actu
ally feel. 

Air Temperature, deg. F. 

70 75 80 85 90 95 100 105 

Relative Heat Index: Apparent Temperature 
Humidity 

0% 64 69 73 78 83 87 91 95 
10% 65 70 75 80 85 90 95 100 
20% 66 72 77 82 87 93 99 105 
30% 67 73 78 84 90 96 104 113 
40% 68 74 79 86 93 101 110 123 
50% 69 75 81 88 96 107 120 135 
60% 70 76 82 90 100 114 132 149 
70% 70 77 85 93 106 124 144 
80% 71 78 86 97 113 136 157 
90% 71 79 88 102 122 150 170 
100% 72 80 91 108 133 166 

----get temperature data when WhfchOne = t. 

Temper: 
DSout = StartC 
GOSUB ShiftOut 
LOWRST 
PAUSE 2000 

DSout = RTemp 
GOSUB ShtttOut 

' code to start a emp. conversion 
'toDS1620 
' deactivate 051620 
' wait for conversion to end 
' and additional secpnd 
' code to get the temperature 
'to 051620 

110 115 120 

99 103 107 
105 111 116 
112 120 130 
123 135 148 
137 151 
150 

Therefore, a simple DC resistance cir
cuit is out of the question. However, 
AC circuits are relatively difficult to 
regulate. A 10% deviation in the 
input signal would translate to an 
error of 10% or more. A self-calibra
tion technique is used to get around 
these problems. 

Two sections of a CMOS NAND 
gate (IC6-A and IC6-B) are used to 
create a 5-volt squarewave · genera
tor. Pin 6 is used to gate the oscilla
tor; when it is high (+5 volt), the cir
cuit oscillates, while when it is low (0 
volt), there is no oscillation. This gate 
is controlled by the CPU pin 11 (sig
nal labeled 'RHon.' The R9-C5 combi
nation sets the rate of oscillation. 

For the part values shown, it is 
approximately 1 KHz. Therefore, the 
output at pin 3 ('P-a' on Figure 2, pt 
'a' on the PC board) is a 5-volt, 1-KHz 
gated squarewave. C6 is used to 
translate this from a [ +SV to OV] sig- · 
nal to a [+2.5V to -2.SV] (true AC) 
signal. It is reduced to a 1-volt signal 
[ +0.SV to -0.SV] by the divider made 
up of resistors R11 and R12. This 1-V 
1-KHz AC signal can then be applied 
to the hu111idity sensor. 

IC7 (a CMOS quad bilateral 
switch) and gate IC6-C (used as an 
inverter) form a switch that isolates 
the humidity sensor when the circuit 
is not really measuring humidity. 
They also are used to switch either 
the input or the output to the mea
suring circuitry that follows it. When 
'RHon' is high (+SV), the 1-V 1-KHz 
AC signal is applied to the input to 
the sensor, and an output is sent to 

---~ead data from DS1620 chip 
''.· loop consumes 5 minutes, mostly Irr .• 
Lqpp5min; " )····· 

Skip: 

INPUT OOo • make pin an input 
FOR I = 1 TO 9 ' for 9 bits 

DSin = OSio I 2 ' shift right 1 bit 
LOWPLK 'falling clock triggers DS1620 
Bltln = eap ' get the data bit 
HIGH CLK ' preset clock high 

NEXTI 
LOWRST 

fF SignBit = 0 THEN Skip 
OSOat = OSDat l $FEOO 

'deactivate 0$1820 

'this means neg. deg. C 
!if · • make' 16-bit 2's comp!. 

TempData = DSDat '!< 9+325I10 'convert to deg. F 
DataOut = TempData 

----send data to relays 
Relays: 

FOR I= 1 T08 

Low Bit: 

HiBit: 

RelayOeJay: 

NEXTI 

ABit = DataOut & 1 
IF ABit = 1 THEN HiBit 
HIGH RelayOff 
GOTO RelayOelay 

HIGH RelayOn 

PAUSE500 
LOW RelayOff 
LOWRelayOn 
PAUSE 1500 
DataOut = DataOut 12 

'fo(8 b' 
'ldWestbit 

' pulse for off state reJay 

' pulse for on state relay 

' 0.5 second on time 
' turn off 
' both relays 
' 1.5 second off time 
' shift to next bit 

----display temperature by blinking led 
Display: 

Pulses = LedData / 100 ' hundreds 

i FOR CountSec = 1 TO 130 ' about 5 ml 
SLEEP 1 ' low pq\\'er 

NEXT CountSec 
GOT.OJ;;oop 
END ····· 

·~'----sern~ data to DS1620 chip 

-~-.....,btlnk the led a o 
BllnkLed: 

HIGH Led 
PAUSE 10 ,, 
IF Putses.7 0 THEN Q6peBlink 
FOR . o: Poises' + " 

. GHLed 

NEXTI 
Blink: 

~USE 500 
LOW Led 
PAUSE 500 

LOW Lett 
PAUSE.1000 
RETURN 

0$162 
pt!) an4o 
its 

' pr~et clock low 
' data bit to os1620 
' rising clock triggers OS 1620 
' shift right for n_ext bit 

• turri on Led 
' at feast a short blink 
' ~ o count, stqp loop 
' rnany:ti,~~ Led w .• ;. 

.5-secoQd. --~ k

• tum off Led 
'wait 0.5 secon 
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Learn eJectronics with 
Fred Blechman's 
exciting new book. 
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designs and progress 
to more sophisticated 
projects. Each project 
comes with a complete discussion of circuit . 
theory and parts list, as well as information 
on troubleshooting and testing. Build 
voltmeters and multimeters, inductance and 
semiconductor testers, variable frequency 
audio oscillators, a photoelectric counter, 
and much more! 
1-878707-46-91224 pages/$19.95 

Controlling the World with Your PC 
by Paul Bergsman 

PC Disk Included! ~·· .· 

~~~~~~~~real mm'· 
world and make it do 1·. . . 
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controlling stepper ~} ~ 
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by Forrest Mims Ill 
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useful circuits built from 
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other parts available 
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1-878707-03-51156 pages/$19.95 
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types of integrated 
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the rest of the circuit. However, sig
nal 'RHget' (from the CPU pin 10) is 
used to create a SPOT switch so that 
the output via pin 10 of IC7 is either 
the input to the sensor (when 
'RHget' is high, the AC signal is 
passed from pin 2 to pin 1 to pin 4 to 
pin 3 to pin 11 and then to pin 10) to 
measure the 'control' signal, or the 
output of the sensor (when 'RHget' 
is low, the AC signal is passed 
through pin 2 through the sensor 
from its pin 3 to pin 2, to IC7 pin 8 
to pin 9 to pin 11 and then to pin 10) 
to measure the 'test' signal. 

The result of all of the above: 
when 'RHon' is high and 'RHget' is 
low, the output 'P-c' is the control 
signal (the input to the sensor), 
which, at that point, is the 1-V AC 
signal attenuated slightly by passing 
through three sections of IC7. When 
'RHon' is high and 'RHget' is also 
high, the output 'P-c' is the test sig
nal (the output from the sensor), 
which is an AC signal, typically less 
than 1-V AC and directly proportion
al to % RH; this signal is also attenu
ated slightly by passing through 
three sections of IC7. The CPU then 
measures two signals: the control 
signal and the test signal. 

Software inside the CPU's pro
gram divides the result from the test 
by the result from the control. This 
effectively cancels out any effects of 
voltage loss through IC7, deviations 
from 1 KHz, deviations from 1-VAC, 
deviations in the trianglewaves or 
amps (see below), etc. It completely 
eliminates the need for any calibra
tion whatsoever. 

The rest of the circuit is used to 
create a signal that the CPU can mea
sure that is in some way directly pro
portional to the level of AC voltage 
at 'P-c.' In this case, it is a pulse 
width which the CPU measures. The 
signal at 'P-c' is an AC 1-KHz square
wave that varies from approx. 1-V 
(for 'control' or for 100% RH 'test') 
to nearly 0-V (for about 30% RH 
'test'). The amplifier IC8-A and resis
tors R14, 15, 16, 17, and 01 rectify 
the AC signal and amplify it to more 
measurable levels. 02, C7, and R 19 
filter it so that the signal at 'P-e' is a 
DC signal that is approximately 2.5V 
maximum, about O.SV minimum. 

IC8-C and IC8-D and associated 
components (R20, 21, 22, 23, and 
24, and C8) form a precision trian
glewave generator, with a frequency 
of about 125 Hz. It also is gated 
(turned on) by a high level of 'RHon.' 
The output of the trianglewave is 
dropped a fraction of a volt through 
03, so that the high tip of the trian
gle is at about 2.9V, while the low tip 
is about 0.4V, at 'P-f.' A squarewave 
at the same frequency of the triangle 
is output via pin 10 of IC8-D ('P-g'); 
the squarewave is high whenever the 
triangle. is increasing (going from 
0.4V to 2.9V), while it is low when 
the triangle is decreasing (going 
from 2.9V to 0.4V). 

Another squarewave is created 
by IC8-B, used as a comparator. Here 
this squarewave at 'P-h' is high when-

PARTS LIST FOR 
HUMIDITY-TEMPERATURE TRANSMITTER 

SEMICONDUCTORS 
IC1 - 78L05 5-volt 100-mA voltage regulator integrated circuit, T0-92 package 
IC2 - PIC16C58A-04, Microchip 8-bit RISC microcontroller integrated circuit pro
grammed with THX10 program (see below) 
IC3 - DS1620, Dallas digital thermometer integrated circuit, Jameco #114382 
IC4, IC5 - 4N27 (NTE/ECG #3040) optoisolator: diode and NPN phototransistor 
integrated circuit, Jameco #144240 or Digi-Key #4N27QT·NO 
IC6 - CD4011 quad 2-input NANO gate CMOS integrated circuit 
IC7 - CD4016 quad bilateral switch CMOS integrated circuit 
IC8 - LM3900N or CA3401 N quad current-mirror op-amp integrated circuit 
BR1 - W02G full wave bridge rectifier, 4 lead molded 200-PRV 1-Amp, Jameco 
#103018 or Digi-Key W02G-ND . 
01, 02, 03 - 1N4148or1N914 silicon switching diode 75-PRV 10-mA 
LED1 - Light emitting diode, red · 

RESISTORS 
(All resistors are 1/4 watt, 5% units unless noted otherwise) 
R1, R2, R4, R6, R11, R13, R15, R16, R27 - 10,000-ohm 
R3 - 1000-ohm 
R5, R7, R8 - 470-ohm 
R9 - 47,000-ohm 
R10, R17, R18, R20, R23, R25, R26 - 1.0-megohm 
R12A, R12B - 5100-ohm (see text) 
R14 - 200,000-ohm 
R19, R22 - 100,000-ohm 
R21 - 510,000-ohm 
R24 - 120,000-ohm 

CAPACITORS 
C1 - 100-uF, 25-WVDC, electrolytic 
C2 • 22-uF, 25·WVOC, electrolytic 
C3, C4 - 0.1-uF, ceramic disk 
CS- 0.01-uF, 10% mylar 
C6 - 10-uF, 25-WVDC, electrolytic 
C7 - 1.0-uF, 25-WVDC, electrolytic 
C8 • 0.0047-uF, 10% mylar 

ADDITIONAL PARTS AND MAT€RIALS 
J1 - 0.100• right angle male header 10 conductor (2X5), and matching IDC sock
et connector (such as Jameco S-10) 
RES1 - 4-MHz ceramic resonator, Digi-Key PX400-ND or equivalent 
RH1 - NH-03 temperature-compensated linearized-AC humidity sensor, available 
from Figaro USA, www.figarosensor.com (see below) . 
T1 - low profile transformer 115-V 60-Hz primary, 12-V @ 50-mA secondary, 
SPK0051200-10001 or equivalent, available from Advanced Components 
Industries, www.advancedcomponents.com (see below) 
Mini-controller - X10 Powerhouse Transmitter MC460 (Tech America #980-0213, 
Home Automation Systems www.smarthome.com #4030), or Home Controls Inc. 
www.homecontrols.com #XT460X) or similar products by Stanley (Home 
Automation Systems #4031) or RadioShack #61-26nc (see text) 
PC Interface - X1 O Activehome CM11 A (Home Automation Systems 
www.smarthome.com #1140), also available as part of X10 home automation kit 
at RadioShack stores, Home Controls Inc. www.homecontrols.com #XTCK11 A. 
etc. (see text) 

IC sockets, PC board (see below), suitable enclosure, wire, hardware, PC and 
software, etc. 

Note: The following items are available from M. Keryan, 207 Baucom Park Dr., 
Greer, SC 29650: Preprogrammed IC2 and 3-1/2" diskette with X10 monitoring 

, software, circuit board layout, etc., $15.00; Etched and drilled double-sided PC 
board, $20.00; RH1 humidity sensor, $14.00; T1 transformer $10.00. Quantity dis
counts of 20% for 3 or more of same items. Please include $5.00 shipping and 
handling per order ($10.00 for international orders), check or money order only in 
US funds. SC residents add 5% sales tax. Source code for PIC controller and for 
PC monitoring available. 

Michael J. Keryan - 207 Baucom Parle Drive - Greer, SC 29650 
(864) 244-4175 - mkeryan@pobox.com 

ever the voltage of the trianglewave 
is less than the DC level at 'P-e.' The 
two squarewaves are gated by IC6-D 
NANO gate to form a pulse, that is at 
OV only when the trianglewave is 
increasing and is at a lower voltage 
than the DC voltage at 'P-e.' The 
width of this negative pulse is there
fore directly proportional to the DC 
voltage at 'P-e' and thus also propor
tional to the AC voltage at 'P-c.' 

The humidity circuitry appears 
quite· complex, as is its explanation. 
However, it uses three extremely 
inexpensive ICs and a handful of 
resistors, capacitors, and diodes. It is 
designed so that the results are vir
tually independent of any minor devi
ations in parts values, voltages, or 

frequencies. The results are almost 
totally defined by the precision and 
accuracy of the humidity sensor 
itself, and the cost of the circuitry of 
Figure 2 is also almost totally defined 
by the cost of the sensor. 

Parts and Construction 

Except for the oscillator of the 
PIC CPU, no very high frequencies 
are involved, and voltages and cur-· 
rents are low. Therefore, any type of 
circuit construction (breadboarding, 
wire wrapping, etc.) will work fine. 
However, to keep the circuit small 
and to avoid wiring errors, a printed 
circuit is recommended. Foil patterns 
for the top and bottom of a double-



sided board are included if you are 
adept at etching your own boards. 
For the rest of you, PC boards can be 
purchased from the author (see the 
parts list). 

A preprogrammed PIC CPU con
taining the THX 10 program can be 
purchased, as well as the other hard
to-get parts (see the parts- list). The 
humidity sensor is available from the 
author and through Figaro; there is 
no substitute for this item. Other 
transformers can be used to deliver 
12 volts to the circuit, but the part 
shown in the parts list is ideal for 
making a compact system - it is only 
0.6 inch tall, allowing a very thin case 
to be used. You should have no trou
ble finding any of the other parts; 
sources for some of them are shown 
in the parts list. 

The op-amp (IC8) should not be 
substituted. It uses current-mirror 
techniques, so other types of op
amps will not work at all in the cir
cuit It is also about the least expen
sive op-amp you can find. For the 
resistors, you should stick to using 
1/4 watt to ensure they will physical
ly fit. The same goes for the capaci
tors; higher voltage caps will work 
fine, just make sure they will fit on 
the board. For J 1, a 2x5 connector 
was used because a 10-pin female 
connector is easier to find than a five
pin connector. If you wish, use a five
pin connector installed in either of 
the rows on the PC board. 

For R 12, two 5100-ohm resistors 
are used in parallel to give a 2550-
ohm equivalent. This is close enough 
to the desired 2500-ohm that would 
give an exact 1-volt p-p AC signal. If 
you can find one, use a single 2500-
ohm 1 % resistor installed in either 
the R 12A or R 12 B position on the PC 
board. The only capacitors that are 
critical at all are CS and CS. Make 
sure you use 10% mylar or better 
here to minimize timing drifts. 

A red LED is specified in the 
parts list, but actually any color will 
do. You may want to splurge and get 
a high-brightness LED for about a 
dollar, instead of a standard bright
ness 20-cent LED. The brighter ones 
are easier to see from across the 
room. 

There are no jumpers to worry 
about. Use IC sockets for all the ICs 
except the regulator, IC1. When sol
dering in IC1, the LED, and the 
diodes, take care to not overheat the 
leads; you may want to use a hemo
stat-type heatsink clamped to the 
leads. If you build your system like 
the author, you will want to stand 
the LED off the PCB so that it will fit 
into a hole drilled in the top side of 
the case. 

Using the placement diagram, 
solder in all the resistors and diodes 
(watch the diode orientation - the 
banded ends all point the same way, 
toward the left). Similarly, for the 
items that are partially round but 
have one flat side (IC1, BR 1, LED 1) -
the flat ends all go toward the top of 
the board. RES 1 can be oriented 
either way. RH 1 must be oriented so 
that the front (the side with the two " 
little 'M's) faces the closest edge of 
the PC board . 

After all the parts are soldered 
in, inspect your work to make sure 
there are no solder bridges and that 
everything is clean and shiny (no cold 
solder joints). Then plug in all the ICs, 
making sure all pin 1 s (the end with 
the dimple or notch) face towards 
the top of the board . Take the nor
mal precautions to avoid static elec
tricity discharges when handling the 
I Cs. 

Testing and Calibration 

To test the board after construc
tion, connect either a 12-volt (AC or 
DC) supply or a 9-volt battery to pins 
1 and 2 of J1, with no connections to 
pins 3, 4, and 5 of J1. After a few 
seconds, you should see the LED 
blink three times. This indicates that 
the CPU and program inside it are 
working . After about 10 more sec
onds, you should see the LED blink 
out the temperature, in degrees F. 
After about five to six minutes, you'll 
see the LED come on for about two 
seconds, then after about 10 more 
seconds, it will bliTJk out the h·umidi
ty, in %. Try breathing directly on the 
humidity sensor just before it takes a 
reading, and notice the change in 
humidity. 

Do You Repair Electronics? 
For 011/r s-. 95 a 111011/h. 1D11 "// receire a 1realth of i11for111utio11: - -

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

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

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

RepairWorld.com 
Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878 
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·rhe temperature is only half of the story. 

You may be wondering how a 
single LED can be used to blink out 
this information to you in a meaning
ful way. It blinks in one-second inter
vals - 1 /2 second on, 1 /2 second 
off. One blink means 1, two blinks 
means 2, ... nine blinks means 9. 

Between the hundreds and tens 
digits and between the tens and 
units digits, there is a longer gap, or 
pause. For a zero, there is a very 
short blink, one that is noticeably 
shorter than the others. For example 
consider a sequence like this: a very 
short blink - a pause - 7 blinks - a 
pause - 3 blinks; this is 0-7-3, or 73. 
The humidity is preceeded by about 
a two-second long blink to differenti
ate it from temperature. 

What about calibration? There 
isn't any. The Dallas thermometer 
chip (IC3) is truly digital; it sends 
binary data to tht CPU. The humidity 
circuit (see secuon: 'The Humidity 
Circuit') uses a self-calibration tech
nique. Any inaccuracies that occur 
are due to either the sensors them
selves, or a·re due to their placement 
and the possibility that they might 
not be ventilated adequately. 

The only thing that remains to 
be tested is the interface to the X10 
transmitter. We'H do that when we 
describe how to connect the sensor 
board to the transmitter. 

For Next Time 

This concludes Part 1 of this two
part article. To this point, we have 
constructed a PC board that contains 
sensors for temperature and humidi
ty, and a PIC CPU that processes the 
data and sends the data to an inter
face. In its current state, it is a seJf
contained instrument that can com
municate its findings via a LED. 

Next time, we will explain how 
to interface this instrument to an 
inexpensive X 10 mini-controller that 
transmits the data on our house 
power line. So, between now and 
then, build the sensor board and 
have fun watching the LED count. 
Later on, get the remaining parts: 
the mini-controller and the serial PC 
interface that will be used to receive 
the data on up to eight of the trans
mitters. Also make sure you have a 
free serial port on your PC NV 

I i i fi1 i j • J i I Euge~ ~9~f ri~0280 Control your home from your radio! 
ELECTRONics (541)687-2118 0Nly $99.00~~~s 

http://www.motron.com/ The AuTO·KALl® AK- 16 DTMF Controller Board 
features 16 relaydriveroutputs and DTMF toX-10 
house control capability! Control the relay driver 
outputs, X-10 modules, or both with your radio 
Keypad! X-10 operation requires the PL-513 Power 
Line Interface ($20). The AK-16 mates readily 
with our RB-8/10 ($99) or RB-16/10 ($149) relay 
boards. The 0-12 digit security code is user 
progra ma ble using your DTM F keypad. Add itiona I 
features include re-programmable CW ID and 
several modes of operation, including two with CW 

AutcrKall®AK-16 response. The AK- 16 is a fully assembled and 
DTMF Controller Board tested printed circuit board. ..:;;;; ~:~,·:..~·;·::~~::: ;::.~ •• 

Info: (541) 687-2118 

Visa, MasterCard, American Express, Discover 
And Government Purchase Orders accepted. 

S/H: $8 USA; $11 Canada; $16 Foreign 
Se Habla Espanol. Pida Por Don Moser. 

Orders: (800) 338-9058 • Fax: (541) 687-2492 
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REPAIR SYSTEM 
SOLDERING AND DESOLDERING 

Model SL-916 

Four Functions In One 
'--~~~- ---~~--~ 

ftVlodel MX-9300 

Top-of-the-line repair sys- ~ 
tern will handle desoldering. 
Temperature controlled 
soldering from 30D°F to 
79D°F (150"C to 42D°C), 
desoldering temperature 
range 41 Cl°F to 90D°F 
(210"C to 480"C). The 
system is based on prin
ciple of vacuum absorp
tion of the solder from the 

$425.00 

S-1325 
S•ll30 
S-1340 
S-1345 
S-1360 
S-1390 

25MHz 
25MHI Dollyod gwgap 
40MHz 
40MHz Delayed Sweep 
60MHz Delayed Sweep 
100MHz Delayed Sweep 

$325 
$4l3 
$475 
$569 
$749 
$895 

Features: s459.9s 
• One instrument with four test and measuring systems: 

• 1.3GHz Frequency Counter 

PC board. DS-203 
SL·928 • Desoldering System with Digital Display also avail- DS-303 
able. $325.00 DS-603 

DIGITAL SCOPE SUPER SPECIALS 
20MHz/10Ma/s Analog/Digital 
40MHz/20Ma/s Analog/Digital 
60MHz/20Ma/s Analog/Digital 

$695 
$895 
$995 

• 2MHz Sweep Function Generator 
• Digital Multimeter 
• Digital Triple Power Supply • 0-30V @ 3A, 15V @ 1 A, 5V 
@2A 

A9 Tektronix DMMs Fluke Scopemeters Technician Tool Kit 
Q}iil'• 40,000 count 

• High Accuracy llF!!~~ll 

20MHz Sweep I Function Generator 
with Frequency Counter Model 4040 

• 0.2Hz lo 20MHZ 

123 .. . NEW . . .. $950 
928 . .... . . .. $1445 

Model TK-1500 
28 tools plus 11 
DMM contelned In 
11 l11rge llexlble tool 
c11ae with 11 h11ndl• 
Ideal for everyone 
on the go. 

• Tektronix quality 
• 3yr warranty 

DMM912a 
DMM 914 9 
DMM 916 

$179 
$229 
$275 

Model 26111 
Model 70111 
Model 73111 
Model 75111 
Model 77111 
Model 79111 

MOdel 389 
Model 390 
Model 391 
Model 5360 
Model 5380 

ke Multlmeters 
Model 12 
Model 83 
Model 85 
Model 871 11 
Model 863E 
Model 867BE 

Multlmeter9 
$109 Model 388A 
$127 Model 2707 
$143 Model 2860A 
$195 Model 5370 
$265 Model 5390 

Digital Multimeter 
Model M-1740 

sag.gs 
Free Holster 

11 functions including freq to 
20MHz, cap to 20µF. 

2 Year Warranty 

Simm Module Tester 
B&K Precision Model 898 

• Tests 72 and 30 pin SIMMs to 36 bits. 
• Stands alone and portable. No other equipment 

required. 
• Automatically identifies width, depth and speed of 

SIM Ms. . ..A 
• 10 built-In tests identify mosts -

memory defects Pre-heat cycle 
prior to tests. ~ = -$625 -·-·- / . 

Portable Semiconductor Tester 
B&K Precision Model 510 

• In or out-of-order circutt tests for transistor, FETs, 
SCRs and dar1ingtons. 

$84 
$235 
$269 
$299 
$475 
$650 

$99 
$75 
$79 

$219 
$295 

• ~ & FM rnodulalloo 
• Bunit Operatloo 
• External Fraquency counter to 30MHz 
• Linear and Log IWHp 

10MHz Model 4017 $309 
5MHz Model 4011 $239 

DIGITAL LCR METER 
Model LCR-1810 

• Capacitance .1pF to 20MF 
• Inductance 1 µH to 20H 
• Resistance .010 lo 2000MO 
• Temperature -20"C to 750'C 

•DC Volts 0 • 20V sgg 95 
• Frequency up to 15MHz • 

• Diode/Audible Continuity Test 

• Signal Output Function 

• 3 112 Dig~ Display 

968 .... . ... . $1695 
97 .. . . . ..... $1695 
998 ...... . . . $2095 
1058. NEW .. . $2495 

ALL FLUKE 
PRODUCTS 

B&K High Current 
DC Power Suppl ----

• V.rlable 3-14 voe 
•Thermal Protection 
• Ct.mmt liniting 

Modol168612A 
$159 

-168625A 
$239 • B & K 13.8V AJllld ~ Supplleo 

Modol16808A $39 . 
- 168215A $75 

s49_95 
Quad Power Supply 

Model XP-4 
4 Fully Regulated DC Power Supplies In One Unit 
4 DC voltages: 3 fixed • +5V 0 1 A, -5V 0 250mA, 

+ 12V 0 500A • 1 Variable 0-12V 0 500mA 

$29.95 

Family Radio 
Model FRS-14 

Handheld Universal Counter B&K Spectrum Analyzers 

by Standard 
•1 Mlle Range 
•112 Watt Output, 14 Channels 
• LCD Channel & Code Dlaplay 
• 38 Selectable Channel Codes 
•Back-Lit Display. 
• No Lk:enee Required! 

$129.95 each or 
2 for $250.00 

Model XP-581 
4 Fully Regulated DC Power Supplies In One Unit 

4 DC voltages: 3 fixed -t5V 0 3A, +12V 0 1A, ·12V 0 1A 
1 Variable • 2.5 - 20V 0 2A 

$89.95 

Satellite Finder 
Model SF-01 

• Aligns Satelite Dishes 
• Range 950·2050MHz 
• Compact Size 
• Self Power Check 

Features: 
• 1 O·Digit LCD Display. 

• 250MHz Direct Count. 

• 16 Segment & RF Signal 
Strength Bargraph. 

• NiCad Battery Included. 

Model F-2800 
1 MHz - 2.SGHz 

sgg 
Dual-Display 

LCR Meter 
w/ Stat Functions 

B&K Model 878 

$219.95 
Auto/manual range 

Many features 
with Q factor 

High Accuracy 

SOOMHz Serles 

• 150KHz to SCOOMHz 

BK2615A '1250 
BK2620A '1675 

• Dynamic Ramge 80dB (113dB with attenuation) 
• +20dBm mlllXimum input 
• 12.5 and 400KHz resolution bandwidth 
• 150KHz/howr stability 
• Built-in tracki ing generator (Model 2620A) 

11.05GHz Serles 
• 150KHz to 1,,050MHz 

BK2625A '1925 
BK2630A '2595 

• Dynamic Ramge 80dB (113dB with attenuation) 
• AM & FM de1111od included 
• 20 and 400K:Hz resolution "bandwidth 
• 150KHz/hourr stability 
• Built-intrackimg generator (Model 2630A) 

Digital Audio Generator 
SG-9300 

• 10Hz • 1MHz 
• Low Distortion 
• Sine/Square waves 
• Built-in 1 SOMHz 

Frequency Counter 
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AZ - PHOENIX , Auction. St. Clement of Rome 
Catholic Church Social Hall, 15800 Del Webb 
Blvd. Talk-in: 147.30+ West Valley ARC, Ralph 
WODNO, 602-582-8208. 
E-Mail: wOdno@worldnet.att.net 

AR - WEST MEMPHIS - Hamfest. Eugene Woods 
Civic Center, 212 W. Polk. 9am4pm. VE Exams. 
Talk-in: 147.150+, 444.775+. Dixie AR .Group, 
Kellye Farris KB5RCE, 870-732-8724. 
E-Mail: kb5rce@media-two.com 
E-Mail: dixiefest@media-two.com 
Web: http://www.media-two.com/DARG 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
IA - MONTOUR - Hamfest. Jerry Morrison · 
NOLEM, 515484-6036. E-Mail: NOLEM@WOCXX-
1.IA.USA.NA E-Mail: lmonster@pcpartner.net 
KS - MOUND CITY - Hamfest. Mine Creek ARC, 
Bill VanKirk WOPT, 913-795-2080. 
E-Mail: bvkirk@kanza.net 
SC - NORTH CHARLESTON - Hamfest. Stall 
High School. 8:30arn4pm.VE Exams. Charleston 
ARS, Jenny Myers WA4NGV, 843-747-2324. 
E-Mail: brycemyers@aol.com 
E-Mail: wa4usn@amsat.org 

FL - MIAMI - Tropical Hamboree. Fair Expo 
Center, S.W. l 12th Ave. & Coral Way. VE Exams. 
Talk-in: 146.925, 146.76, 444.525. Dade Radio 
Club of Miami, Evelyn Gauzens. 305-6424139, 
E-Mail: edg@elink.net. 305-226-5346, E-Mail: 
wd4sfg@bellsouth.net. Web: www.hamboree.org 

OH - LORAIN - Hamfest. Northern Ohio ARS, 
Mike Willemin W8EU, 440-3244574 
PA - LATROBE - Hamfest. American Legion, 
1811 Ligonier St. 8am-lpm. Talk-in: 145.150 
(-600). Chestnut Ridge ARC, William Demosky 
K3AFS, 724-539-1552 

FL - ORLANDO - Hamfest. Northern FL Section 
Conv., Tim Starr AE4NJ, 407-850-9258. 
E-Mail: AE4NJ@aol.com 
Web: http://www.oarc.org/hamcat.htrnl 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 
MA - MARLBOROUGH - Hamfest. Marlborough 
Middle School, Rt. 85. 1 Oam-2pm. Algonquin 
ARC, Ann Weldon KAlPON, 5084814988 
Ml - NEGAUNEE - Swap & Shop. Township Hall. 
Talk-in: 147.27. Hiawatha ARA, Bob Serfas 
N8PKN, 906-226-9782. John Veight N8RSE, 
906-228-9417 
NY - WESTFIELD - Hamfest. Westfield Exempt 
Volunteer Fireman's Assn., 75 Bourne St. 8am-
3pm. Talk-in: 145.350 (-). Chautauqua County 
RAs, Eric Kroon N2PCQ, 716-595-3220. 
E-Mail: ekroon@netsync.net 
PA - OBERLIN - Hamfest. Oberlin Fire Co., Fire 
Hall. VE Exams. Talk-in: 146.76. HRAC 717-939-
4825. E-Mail: n3njb@juno.com 
TX - CANYON - High Plains Hamfest. WTAMU 
Activities Center. Talk-in: 146.94- 88.5Hz, 
444.200+ 88.5Hz, 145.35- 88.5Hz. ARES, POB 
5378, Amarillo, TX 79117.E-Mail:wally@n4bz.org 
Web: www.n4bz.org 

CO - BRIGHTON · Hamfest. Aurora Repeater 
Assn., Wayne Heinen NOPOH, 303-699-6335. 
E-Mail: nrclog@aol.com 
IL - ROCK ISLAND - Hamfest. QCCA Expo 
Center, 2621 4th Ave. Talk-in: WOBXR 146.28/.88 
and 146.04/.64. Davenport ARC, Kent Williams 
K9UQJ, 309-796-0718, 4-9pm only. E-Mail: 
k9uqi@arcsupport.com E-Mail: k9uqi@netex 
press.net Web: http://www.arcsupport.com/drac 
OH - MANSFIELD - Mid*Winter Hamfest & 
Computer Show. Richland County Fairgrounds. 
Talk-in: call W8WE on 146.34/94. lnterCity ARC, 
Inc., Pat Ackerman N8YOB, 419-589-7133 after 
2pm EST. 

AR - RUSSELLVILLE - Hamfest. AR River Valley 
AR Foundation, Margaret Alexander KC5MCS, 
501-968-7270. E-Mail: ealexand@cswnet.com 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
FL - BROOKSVILLE - Hamfest. Spring Hill VFW 

Post 10209, Spring Hill Dr. between US 41 & 
Mariner Blvd. Talk-in: 146.715. Hernando County 
ARA, Ralph Wilson AF4FC, 352-754-9653. Jim 
Angello KE4SZP, 352-688-5214. 
E-Mail: jangello@fiber-net.com 
Web: www.fiber-net.com/pub/hcara/index.htrn 
NY - HORSEHEADS - Hamfest. Elmira College 
Murray Athletic Center Domes, Rt. 14. 8am-3pm. 
VE Exams. Talk-in: 147.360+. ARAST, Gary 
Sekella N20KU, 607-739-0134. E-Mail: 
arast@arast.org Web: http://www.arast.org 
OR - RICKREALL----=-liamfest. Polk County 
Fairgrounds, 520 S. Pacific Hwy. W. Talk-in: 
146.86-. Salem Repeater Assn. and Oregon Coast 
Emergency Repeater, Evan Burroughs N71FJ, 
503-585-5924 before 8pm. 
E-Mail: n7ifj@teleport.com 
Web: http://sra.goldcom.com/sraflyer.htm 
TX - SMITHVILLE - Hamfest. Bastrop County 
ARC, Lynn Fisk K5LYN, 512-360-4809. E-Mail: 
kc5kfv@onr.com Web: http://www.qsl.net/kb5yae 

CANADA - BRITISH COLUMBIA - NEW WEST
MINSTER - Hamfest. Burnaby ARC, Harry 
VE7HNC, 604-530-3962 
MI - FARMINGTON HIUS - Swap 'n Shop. 
William M. Costick Activities Center, 28600 
Eleven Mile Rd. 8am-3pm. Talk-in: 145.350-
repeater and 146.52 simplex. Livonia ARCs, 
734-261-5486. E-Mail: swap@larc.mi.org 
Web: www.larc.rni.org 
NC - ELKIN - Hamfest. Briarpatch & Foothills 
ARCs, Jimmy Holbrook KB4GK1, 336-957-3820. 
E-Mail: kb4gki@aol.com Web: 
http://members.aol.com/kb4ghifkb4gki.htrnl 
NY - FREEPORT - Hamfest. Armory, 63 Babylon 
Tnpk. 8:30am-lpm. Talk-in: 146.850 (136.5 PL). 
LIMARC, 516-520-9311. E-Mail: hamfest@limar 
c.org Web: http://www.limarc.org 

GA - DALTON - Hamfest. Dalton· ARC, James 
Jordan K4FLG, 706-278-0630 evenings only 
KY - CAVE CITY - Hamfest. Mammoth Cave 
ARC, 502-651-2363. E-Mail: lbrumett@glasgow
ky.com Web: http://www.scrtc.blue.net/mcarc 
ND - BISMARCK/MANDAN - Hamfest. Central 
Dakota ARC, Dennis Murphy KOGRM, 701-258-
6747. Web: http://www.qsl.net/cdarc 
VT - MILTON - Hamfest and Convention. Milton 
High School, Rt. 7. 8am-3pm. Talk-in: 145.15-. 
RAs of Northern VT, Mitch Stern WlSJ, 802-879-
6589. E-Mail: wlsj@vbimail.champlain.edu 
Web: http://www.ranv.together.com 

OH - CINCINNATI - Convention. Cincinnati 
Gardens, Exhibition Center. Great Lakes Div. 
Conv., William Tittle KA8LAY, 513-661-1861. 
E-Mail: gldivconvention@juno.com ------
NY - CHEEKTOWAGA - Hamfest. Lancaster 
ARC, Luke Calianno N2GDU, 716-6344667. 
E-Mail: lcalianno@freewwweb.com Web: 
http://hamgate1.sunyerie.edu/-larc/greaterbu 
ffalowinterhamf 
NY - MELVILLE - Hamfest. Radio Central ARC, 
JoAnn Colletti N21ME, 516-399-1877. 
E-Mail: wo2n@li.net 
OH - CIRCLEVILLE - Hamfest. Teays ARC, Roy 
Ulko KG8EK, 740-477-8310. 
E-Mail: royulk@scioto.net 
OH - CUYAHOGA FALLS - Hamfest. Emidio & 
Sons Party Center, 48 E. Bath Rd. 8am-2pm. 
Cuyahoga Falls ARC, Carl Hervol N8JLQ, 330-
497-7047.E-Mail:carlh@pop.raex.com 
Web: http:/ /www.cfarc.org/hamfest.htm 

r Productions 
901 
w.supercomputersale.com 

ers And You, 734-283:1754. 
-Supercomputersa:les.com 

nput.er Central Shows 
. -4lZ. l900 & 1-888-296-0066. 
E-Mail: compcent@megsinet.net 
www.computercentralshows,c-0rn 

Five Star Produdfons 
810-890-0988 E-Mail:je 
www.fivest.arshows.com 

Georgia Mountain 
706-8384827. 
E-Mail: gamtnpro@blfg, 
geotgiamountain.com 

PA - CASTLE SHANNON - Hamfest. VFD 
Memorial Hall, Library Rd. (Rt. 88). 8am-3pm. 
Talk-in: 146.955- N3RNX repeater. N3SH ARC, 
Steve Lane W3SRL, 412-341-1043, 
E-Mail: slane@adelphia.net 
Web: http://www.hky.com/-sanfordb/index.htrn 
VA - ANNANDALE - Hamfest. N. VA Community 
College, 8333 Little River Tpke. (Rt. 236). VE 
Exams. Talk-in: 146.91 (-) & 146.685 (-).Vienna 
Wireless Society, Mike Toia K3MT, 703-757-5021. 
E-Mail: k3mt@erols.com 
Web: http://www.erols.com/k3mtjvws 
WV - FAYETTEVILLE - Hamfest. Plateau ARA, 
Juddie David Burgess KC8CON. E-Mail: kc8con@ 
usa.net Web: http://www.geocities.com/Cape 
Canaveral/Launchpad/4842 

MARCH 1999 

MO - ST. LOUIS - Hamfest. Amateur Radio 
Auction, Bill Schmidt WAOJCO, 314-544-1515 

MS - PASCAGOULA - Hamfest. Jackson County 
Fairgrounds, Civic Center. Fri: 5pm-9prrt, Sat: 
8am-3pm. VE Exams. Talk-in: W5WA 145.110-. 
Jackson County ARC, Charles F. Kimmerly, 228-
826-5811 

NE - NORFOLK - State Convention. Fred 
Wiebelhaus NOVLX, 402-379-1929 . . 
E-Mail: dfwiebel@sufia.net Web: 
http://members.aol.com/davidnOxbn/evarc.htrnl 

CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
NJ · PARSIPPANY - Hamfest. PAL Building, 
Smith Field, Rt. 46 & Baldwin Rd. VE Exams. 
Splitrock ARA, Mark Turner KB2VKO, 973-347-
3195 or 1-888-511-7272. E-Mail: mlturner@bell 
atlantic.net Web: http://ham.hsix.com/sara 
TN - KNOXVIUZ: - Hamfest. Kerbela Temple, 
315 Mimosa Ave. 8am4pm. Talk-in: 
144.83/145.43 or 146.52 simplex. Kerbela ARS, 
Paul Baird K3PB, 423-986-9562 

Narlsaam Comput 
770-663-0983. 
E-Mail: narisaam@aol.rom 
Web: http:/ /www.shownsale.com 

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

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

FL - NEW PORT RICHEY - Hamfest. Fred K. 
Marchman Technical Educational Center. Sat: 
8am-5pm, Sun: 8am-3pm. Talk-in: 146.670 or 
145.330. Gulf Coast ARC, Rick Brown KF4GXS, 
813-842-2127. E-Mail: richar@gte.net 

FL - ZEPHYRHILLS - Hamfest. Zephyrhills ARC, 
Ernie Vanselow KD4VRV, 813-783-8389. 
E-Mail: kd4vrv@gte.net 
MA - WESTFIELD - Hamfest. Westfield South 
Middle School. MTARA, Jim Allen NlRUT, 413-
568-1175 days, 413-536-5182 eves. 
E-Mail: Jim.Allen@the-spa.com 
Web: http:/ /www.mtara.org 
NY - LINDENHURST - Hamfest. Great South Bay 
ARC & Suffolk County RC, 516-422-9594. 
E-Mail: ka2d@li.netWeb:http:/fwww.gsbarc.org 
WI - WAUKESHA - Swapfest. Waukesha County 
Expo Center. 8am-2pm. VE Exams. Talk-in: 
146.82 PL 127.3. SEWFARS, John Breecher 
N9NWN, 414-835-7035 

AZ - SCOTTSDALE - Hamfest. Scottsdale ARC, 
Roger Cahoon KB7ZW1, 602-948-3548 
CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 
CA - LINDA - Hamfest. Yuba Sutter ARC, Clara 
KC6JPP, 530-742-2674. Ron W6KJ, 530-674-8533 
FL - EAST ENGLEWOOD - Hamfest. Tringali 
Community Center, SR 776. Talk-in: 146.700. 
Englewood ARS, J.R. House K9HUY, 941475-
3005. George KA4JKY, 941-697-3445, 
E-Mail: gshreve@ewol.com Web: 

· http://www.flnet.com/-crosby/ears/index.html 
FL - SEBRING - Hamfest. Highlands County 
ARC, Phyllis Dibble KD4CQG, 941465-8176. 
E-Mail: dibble@strato.net 
Web: http:/ /www.strato.net/-hamradio 
KY - CAVE CITY - Hamfest. Mammoth Cave 
ARC, Larry Brumett KN41V, 502-651-2363. 
E-Mail: lbrumett@glasgow-ky.com 
Web: http://www.scrtc.blue.net/mcarc 
MO - KANSAS CITY - Hamfest. Ararat AR Shrine 
Club, Steve Dowdy WJOI, 816-941-3392. 
E-Mail: sdowdy@qni.com 
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l'ID • WEST FARGO • HamfesL Fairgrounds. 
8am-3pm. VE Exams. Talk-in: 146.76-. Red River 
Radio Amateurs, Mark Kerkvliet KGOFR, 701-282· 
4716. E-Mail: rnbkerk@worldnet.att.net 
Web: http://www.rrra.org 
l'IJ ·WEST ORAl'IGE • Hamfest. High School, 
600 Pleasant Valley Way. 8:30am-lpm. Talk-in: 
146.415 +1.0 85.4T, 224.480 -1.6 no tone, 
447.875 ·5.0 156.7T, 146.520 simplex. IRAC, 
Jim Howe N2TDI, 973402-6066. 
E-Mail: n2tdi@juno.com 
WA· P<IYALLUP • Hamfest. Mike & Key ARC, 
Michael Dinkelman N7WA, 253-631-3756 or 
42!>-8674797. E-Mail: mwdink@eskimo.com 

rte • CHARLOTTE • Hamfest & Computerfair. 
Charlotte Merchandise Mart, 2500 E. Independ
ence Blvd. Mecklenburg ARS, llm Slay W04G, 
704-382-3234 {W) or 704-948-6283 (H). 
E-Mall: wo4g@w4bfb.org 
Web: http://www.w4bfb.org/hamfest.html 
LA· RAYNE. Hamfest. Acadiana ARA, Nolen 
Griffith K5ARH, 318-989-9039. 
E-Mall: k5dpg@alsp.net 
Web: http://www.acadian.net/w5ddl/ 

ll. • STERUrtQ • Hamfest. High School 
Fieldhouse, 1608 4th Ave. Talk-in: 146.25/146.85 
W9MEP. Sterling-Rock Falls ARS, Uoyd Sherman 
KB9APW, 815-336-2434. 

E-Mail: lsherman@essexl.com 
11'1 • ll'IDIAl'tAPOUS • Hamfest. State 
Fairgrounds. Morgan County Repeater Assn., 
Dennis Bauernfiend WB9ZNZ, 317-996-3782. 
E-Mail: dennls.bauemfiend@dfas.rnil 
Web: http://www.eb1.com/mcra 
OH • COrtrtEA<lT • Hamfest. Human Resources 
Center, 327 Mill St. Conneaut ARC, Jack Marttila 
KABTUU, 440-593-3353 

FL· FT. WALTOrt BEACH· Hamfest. Playground 
ARC, Clyde Gowdy KE4FLC, 850-244-0624. 
E-Mail: parcfest@aol.com 
ME • LEWlSTOrt • ME State Convention. 
Androscoggin ARC, Ivan Lazure NlOXA, 207-784-

OCEAN STATE ELECTRONICS 
CALL, WRITE OR FAX FOR OUR FREE 104 PAGE CATALOG 1-800-866-6626 

Step back into the past and build a Vintage tube type receiver or transmitter. Each kit 
comes with all the necessary components to get you on the air vintage radio style. A great 
opportunity to learn to build, troubleshoot and operate vintage tube type equipment. 

THE CAKEPANION RECEIVER KIT 
2 TUBES GENERAL COVERAGE REGEN 

• RecetYes Am. SSB. and CW 
• ReQeneralNe Reeetver Design 
• Uses two 6A05 Tlbes 
• Conlinuoos coverage 500 KC • 1 OMHz using pre-wound plug in coils 

as in old fashioned regeneratrve receivers (COOs sotd bebw) 
• s..-n Vernier Dial Tuning (No Logging Scale) 
• J let fronl end isolates the antenna and adds RF gain. 
•Solidf-stabifily. 
• Ulra senslN'e reception. 
• H1 Fl quality eudio into 8 ohms Enough k> drive • smaH 

speaker (ool ncluded) 
• Headpl1one Jack 
• Audio clipper c1n:ut eliminal .. key clicks and heavy static 
• Solid state power Sl4JPly 
• ~le punched and driled chassis 

(tuning caps and solder lugs are pra-instaled) 
• Wefl wntten detaited es.sembfy instructions 

ioclude color pectorals Manual included 
• Asserrbly time approx 6 hours 
• Measures 9" Wide x 9" Deep x 2" High • Weight approx 5 lbs 

ASSEMBLE A COMPLETE OAP STATION THE CAKEPANION RECEIVER 
MATES PERFECTLY WITH OUR CPCW·5 TUBE TAANSMITIEA 

6146W POWER TUBE 
Rugged versK>n of popular 
61468 used m rneny 
transmners MFG GE 

$17.95 EA. or $37.00 MP 

12BY7A Driver ......... $15.95 
CALL US FOR ALL YOUR TUBE NEEDS I 

LEARN COMPUTER THEORY BY 
BUILDING THIS KIT 

DIGITAL TRAINER MODEL MM-8000 
Starting from scratch you build a compSele. COO'{>Uter system Our Micro. 
Master trainer teaches you to write mto RAMs. ROMs and run a 8085 mtero
processor Yoo w~I wri1e the irotial instruc1ioos to tell the 8065 processor to 
get started and store these instructlOOS in permanent memory in a 2816 
E'PAOM Teaches you all aboot input and output po'1s. """1"Jler timers. 
Build your own keyboard and leam how to scan keyboard and display No 
pAMOus computer knowtedge required. Simp5e easy to l.Slderstand instruc· 
hon teaches you to write in machine language. Upon ~lion of this course 
you wdl be proficient in computer tedlnology. 

• Uses the 8085 Mcroprocessor 
• Uses the 2816 E'PAOM. electrically 

erasable programmable ROM 
• Uses lhe 8156C, 2048 Brt static MOS RAM 

with VO ports and timer 
• M""""Y expandable option 
• Built in 5V power SlwiY 
• 28 key keyboard 
• ~e with lesson manual 

N'\Sfructtons and expenments 

All this for only ......•.....•......•....... $79.95 

QRP CW TRANSMIITER KIT 
2 TUBES, 3 BANDS 

3 Band CW Coverage - 160. 80. 40, meters usmg prewound plug in coils 
(sold below) 
Ciystal Contiol 
5 Watts Output into 50 OHMS 
Single Antenna operation with built in TA Switch 

• LEO Output Power Indicator 
Cathode Keying Cin:ui1 
Sotid State Power Suppty 
Tlbe line Up 6C4 Ciystal OSC, 6A05 Final 
Complete with Pre Wound 80 Meter Coil Included 
Complete lnstruc1ion and Colo< Pictorials 
Use with any Receiver or T ranscefver 
Includes 2 Ciystals for 80 Meters - 3 64MHz & 3. 70MHz 
Cofnp'ete Punched and Drilled Chassis 
Measures 9-W x 9"0. Weighl approx. 5 bs. 
Asserrbty time 8PPfOX . 6 hours 

Part No. 

CPCW·5 
CPC-160 
CPC-80 
CPC-40 
CY1812 
CY3560 
CY7040 

BE UNIQUE! GO OAP VINTAGE RADIO STYLE! 

Description Price 

2 Tl.be Transmitter $109 95 
160 Meler Coil $9.95 
80 Meter Coil (included) $9 95 
40 MeterCoil $7.95 
160 Meter Cryslal 1 812MHz $9 65 
BO Meter Crystal 3.560MHz $9 65 
40 Meter Crystal 7 040MHz $9 65 

TO ORDER CALL 
1-800-866-6626 

Ocean State Electronics 
P.O. Box 1458 6 Industrial Drive 

Westerly, RI 02891 
Phone: 401-596-3080 Fax: 401-596-3590 

Mail in orders please include $5.00 shipping. 
CANADA $10.50 OVERSEAS $16.00 

Minimum order $10.00 (before shipping) 
A.I. Residents add 7% Sales Tax 

VISA & MASTERCARD ACCEPTED 

VERNIER DIALS 
1-t/2" Dlameter0-10 Marking • $11 .95 
1·1fl" Diameter 0-100 Marking $12.95 
2" Diameter 0-100 Marking •.•••• $13.25 

VERNIER DRIVE 
American made 6 1 vemter drive Has dual 
plate mo,.,ting flange with two tapped holes 
(2·56) lor dial mounting Input & output male 
wrth 114• shalt 

$9.95 

SIGNETICS NE602AN 
Balanced MixerJOSC Popular IC among 
experimenters for budding DC and super· 
he! recervers 

$2.49 

MINI-CIRCUITS SBL-1 
DIODE RING MIXER 

Double Balance Mixer 
LO/AF - 1-500 MHz 
AF QC - 500 MHz 

$7.95 

AM RADIO 
RECEIVER on a CHIP , (TYPE ZN414) 

In a bny (T0-92) tranS1slor size case. a ten 
transistor tuned RF cwcuil that requires no 
setup or alignment Nearly a complete cir
cuit. add battery (1 1 to 1.6 volts). tuning 
coll and capacitor and crystal earphone. 
Data sheets with circuit eJCam~s included. 

ZN414 .............. $7.95 

FERRITE "LOOP-STIK" ANTENNA 

TOROIDS 
IRON FERRITE 

T·25·2 ..... ... $ .40 FT37 ·43 ............. $ . 70 
T-25-6 .. . ................. .40 FT37-61 ... 70 
T-37-2 .. .. ....... 55 FT37-77 .................. 70 
T-37-6 ... . ................. 55 FTS0-43 .............. 85 
T-50-2 ..... 65 FTS0-61 85 
T·S0-3 .... .. .. ....... 65 FTSO.n ................ 85 
T50-6 .......................... 65 FT82-43 ............... 1.30 
T68·0 .......................... 90 FT82-67 .. 1 30 
T68-2 ..... .. ............. 90 FT82-68 ............ 1 30 
T68-6 ..................... 90 FT114-61 ... . 2.30 
T80.2 . .. 1.20 FT1 40-43 .. . . 350 
T2()().2 . .. ... 6 00 FT240-61 ......... 8 75 

WE STOCK A COMPLETE LINE OF 
TOROIDS AND BEADS. 

FM RADIO IC 
TOA 7000 

Ideal for small mono FM 
receivers. Features an AF 
irjl\A stage. mixer LO, IF a~miterstage. phasedemodu· 
lator and muling c1n:u~iy. Also useful in LAN. data and 
SCA recervers. 
Data Sheet Included. 

TDA7000 .•.•.................... $9.95 
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0350. E-Mail: ilazure@gwl.net 
OK • TULSA • OK State Convention. Maxwell 
Conv. Center, 700 S. Houston Ave. Talk-In: 145.11 
& 443.85. Green Country Hamfest Assn., Merlin 
Griffin WB50SM, 918-622-2277. E-Mail: 
lnfo®OreenCountryHamfest.org 
Web: http:/ /www.GreenCountryHamfest.org 

AR • JOrtESBORO • Hamfest. Jonesboro ARC, 
Mike Conley KC51SI, 870-931-9957. Evelyn 
Castleberry N5DSY, 870-932-1660. 
E-Mail: jsnodgra@insolwwb.net 
CA • SAl'tTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
FL • STUART • Hamfest. Martin County ARA, 
David Millard KE4AMW, 561-288-7100 
Ml • MARSHALL • Hamfest. Southern Michigan 
ARS & Marshall HS Photo Electronics Club, Wes 
Chaney N8BDM, 616-979-3433. 
E-Mail: n8bdm@voyager.net 

TX • MIDLAl'tD • Hamfest. Midland ARC, Beverly 
Harwood KC5BNT, 915-686-1841. 
E-Mail: shamrock@apex2000.net 
Web: http://www.lxnet/edge/midswap.htm 

CT • SO<lTHll'tQTOrt • Hamfest. Southington 
ARA, Chet Bacon KAllLH, ~28-9346. 
E-Mail: hcbacon@connix.com Web: 
http://www.connix.com/-hcbacon/sara.html 
rte • KlrtSTON • Down East Hamfest. Lenoir 
County Fairgrounds, Hwy. 11 S. 8am-3pm. Doug 
Burt W40FO, 252-524-5724 
l'IJ • TRENTOrt • Hamfest. Tall Cedars of 
Lebanon picnic grove, Sawmill Rd. Talk-In: 
146.67·. Delaware Valley Radio Assn., Darryl 
Foyuth N2JVP, 609-882-2240 E-Mail: 
n2jvp@4msat.org Web: www.slac.com/w2zq 
OH • MAUMEE • Hamfest. Lucas County 
Recreation Center, 2901 Key St. 8am-2pm. Talk· 
in: 147.27+ or 442.85+. Toledo Mobile Radio 
Assn., Paul Hanslik N8XDB, 419-243-3836. 
Web: http://www.tmrahamradio.org 
WV • CHARLESTOrt • Hamfest. Charleston Area 
Hamfest & Computer Show, Jimmie Hewlett 
WD8MKS, 304-768-1143 

CT • POMFRET • Hamfest. Eastern CT ARA, Paul 
Rollinson KBlCNW, 860-928-2456. E-Mail: 
paulroUinson®worldnet.atLnet 
CT • WATERFORD • Auction. Waterford Senior 
Center, Rt. 85. Talk-in: 146.730-. RAS of Norwich, 
Tony Griggs MlJN, 86().859-0162. Mark Venable 
NlRSK, 860-572-9380, E-Mail: mvenable@99 
main.com Web: www.lms.uconn.edu/-rason 
IN • MICHIQAl't CITY • Hamfesl High School, 
8466 W. Pahs Rd. 8am-lpm. Michigan City ARC, 
Inc., Ron Stahoviak N9TPC, 219-325-9089 
rtY • NEWARK - Hamfest. Drumlins ARC, E-Mail: 
n2mktO@aol.com 
TX· WEATHERFORD· Hamfest. ARC of Parker 
County, Elizabeth Hunkele N50NE, 817·594-
1700. E-Mail: eliz@mesh.net 

MD • TIMOrtlCIJlll • Maryland State Convention. 
Sharon Dobson N3QQC, 410-HAM-FEST (Box 
3772), 1-80Q.HAM-FEST (Box 3772). E-Mail: 
n3qqc@amsat.orgWeb: http://www.gbhc.org 

CA • SANTA Al'tA • Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 
FL • LEESBURQ • Hamfest. Lake ARA, Paul 
Branch K3NON, 352-343-8729. John Wentz 
W8HFK, E-Mail: w8hfk@aol.com 
l'tH • HENrtlKER • Hamfest. Contoocook Valley 
RC, Jock Irvine NlJI, 603-428-3476 ext. 256 
OH • MADISON • Hamfest. Lake County ARA, 
Roxanne, 440-256-0320 

APRIL 1999 

OK • MOORELAl'tD • Hamfest. Tri-State AR 
Group, Duane Henderson KC5NID, 580-994-2223. 
E-Mail: kc5nid@pldi.net 

CA • SAl'tTEE • ARC of El Cajon Ham, Computer 
S Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

GA • ATLAl'tTA • Southeastern VHF Conference. 
Southeastern VHF Society, Dick Hanson K5AND, 
770-844-7002. E-Mail: k5and@prestique.net Web: 
http://www.svhfs.Qrg.svhfs 

CA • FRESrtO • lnt'I DX Convention. Gordon 
Girton W6NW. E-Mail: gordon@svpal.org 

Continued on page 59 



HP 8657 A Synthesized Signal Generator 
0.1 - 1040 MHz with 10 Hz Resolution, + 12 to -143.5 dBm 
50W Reverse power protection, internal AM/FM Modulation 
Note: RF Connectors on rear panel (opt. 002) -

HP 8656B Synthesized Signal Generator 
. . 0.1 - 990 MHz with 10 Hz Resolution, + 13 to -127 dBm 
';~Jr~ r " 
· <~ . 25W Reverse power protection, internal AM/FM Modulation 

~~ - ~. 

Note: RF Connectors on rear panel (opt. 002) 

HP 5334B Universal Counter 
0 to IOOMI:Iz, 9 digit per second resolution, rise/fall time, pulse-width, 
ac/dc voltage measurement. Frequency, period, ratio and time interval. 
Front and rear inputs in parallel. HP-IB 

HP 3457 A Digital Multimeter 
3-1/2 to 6-1/2Digit with extended resolution to 7-1/2 digits. de V, ac V, 
dcl, acl, Ohms, frequency and period.1350 readings/sec. at 
3-/2 digits. HP-IB 

HP 3562A Dynamic Signal Analyzer 
Frequency range 64µHz to 1 OOkHz. Network, spectrum, waveform and transiet analysis. 
80dB dynamic range. FFI'. HP- IB 

uipment 

Retail 

Regular 

Sale 

Retail 

Regular 

Sale 

Retail 

Regular 

Sale 

Retail 

Regular 

Sale 

Regular 

Sale 

PACIFIC 
TEST EQUIPMENT 

$9,995 

$5,900 

$1,650 

$7,900 

$4,250 

$1,250 

$2,305 

$1,000 

$195 

$3,260 

$2,495 

$695 

$9,500 

$4,550 . 

All above items come with a 90 Day warranty, standard accessories, and FREE UPS Ground shipping within the continental U.S. 
We accept VISA, MC and prepayment in advance. Sorry no C.O.D.'s. Quantities are limited to stock on-hand. 20% restocking fee on returns. 

We Buy Late Model Test and Measurement Equipment 
from manufacturers such as HP, Tektronix, Fluke, R&S, 

Wavetek, Aoritsu, and others ... Call for availability. 

(408) 441-7341 or fax (408) 441-8049 
We also carry: 

Iwatsu/LeCroy - Topward -LG 
Write In 86 on Reader Service Card. 

For a free catalogue 
or inquires on other equipment 

call: 
(408) 441-7341M-F9-6 (PST) 

Ask for Erwin Talavera 

/ PACIFIC 
TEST EQUIPMENT 

Pacific Test Equipment Corp. 
1450 Koll Cir. # 111 • San Jose, CA 95112 

(408) 441-7341 •Fax (408)441-8049 
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VIDEO LCD 
4 Inch Video NTSC $150 
Sharp P/N 4LU4E 
Composite NTSC & RGB Input 
12:00 OR 6:00 Viewing Angle 
Integrated Backlight & Inverter 
Extended Temp: -10 to+ 60 C 

Brightness: 260 nits 
Power Consumption: 4.3 Watts 
Contrast 50 to 1 

TOUCH MONITOR 
EarthVue 10.4 

10.4" VGA TFT 
Analog VGA Input 
105 Nit Brightness 
RS-232 Touch Screen Option 
Only9.9"W x 7.7"H x 1.5"0 
Ideal For Factory Automation 
Fully Articulating Ball Mount 
Only $1095 With Touch 

CHARACTER LCD 

OPTREX DMF-5005SN-EW 
240 x 64 Graphic a Backlit STN $30 
OPTREX DMF-5005N 
240 x 64 Graphic Reflective STN $30 
SANYO DM2023-7G1 
2 x 20 Character Reftective STN $8 
SHARP LM20A21 
2 x 20 Character Reftective STN $8 
VlKAY 2035TNLD NOTW-0 
2 X 16 Character LED Backltt STN $8 

LCD DISPLAYS 

6.3" Mono STN $60 
9.4"Mono Reflective $60 
8.4"TFT $250 
9.4" DSTN $150 
10.4"TFT $350 
10.4" DSTN $240 

NoteBook Screens 
340 Models In Stock 

Obsolete Screens Stocked 
Hard To Find LCD? Call! 

~ EJ!!!!lf .chnologies 

10.4" DSTNor12.1"TFT 
Analog SVGA Input 
Autosync 
Auto Sizeing 
Automatic Expansion of VGA 

images to SVGA(On 12.1") 
Very Aggressive Pricing 

Starting under $500! 

. ; 
·• i 

CONTROLLERS 

ISA 
PCI 
PC/104 
NTSC 
Analog VGA 
Complete LCD Kits with LCD, 
Controller & Cable Starting 
under $200 

· '7he World Leader In LCD Recycling" 

Ph: (949) 361-2333 Fax: (949) 361-2121 
http://www.flat-panel.com 

Write In 33 on Reader Service Card. 

HAM GEAR 
FOR SALE 

WANTED: ROCKWELL-Collins HF-80 
equipment, 851 S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259-
2011, 805-259-3830 (fax), bfl-jfs@smart 
link.net 

HAM EQUIPMENT repair or overhaul 
Collins, Drake, Swan, Astro, Yaesu, 
Kenwood, etc. 20 years experience with 
former Slep Electronics Co. Same excel
lent service, same reasonable rates, sat
isfaction guaranteed. Brooks Electronics, 
828-349-3503. E-Mail: rwbrooks@ 
dnet.net 

THE SMART BATTERY CHARGER for 
lead acid or gel cell batteries. Can be left 
connected to the battery INDEFINITELY, 
will not overcharge! Standard kit is 12V 
@ 1 amp. This kit is 1 00% complete. For 
the kit order #150-KIT at $59.95. For an 
assembled and tested unit; order #150-
ASY at $79.95. CA residents add 7.75% 
sales tax. Add $6.50 per unit shipping. 
MCNISA accepted. A&A Engineering, 
2521 W. La Palma #K, Anaheim, CA 
92801. 714-952-2114, FAX 714-952-
3280. 

KK4JK NEEDS to sell Ten-Tee, Mini D 
transceiver. Not used after factory refur
bish. Paid $800, sell for $475. Wife ill. 
803-534-6868. 

NEW PRODUCTS FROM S & S: 
UPGRADE YOUR OLD RIGS! Digital 
dial (counter) has 10Hz resolution HF, 
1 OOHz VHF and frequency range 50KHz 
to 230MHz; kit $99.95; assembled 
$149.95. NEW DigitalVFO with 1Hz res
olution to 54MHz; kit $169.95; assem
bled $219.95. S&H $7 (Continental US). 
GUARANTEED TO WORK. For info send 
SASE. Call/write to order: S & S 
EnQineering, 14102 Brown Rd., 
Smithsburg, MD 21783. 301-416-0661, 
E-Mail: N3SAD@aol.com or see 
http://www.xmetric.com/sseng 

Network Service Tool Set PC Service Tool Set 
Popular installation and service tools for networks, modems and 
telephones. All hand tools are professional heavy duty type. 

Contains all tools needed to troubleshoot & service 
IBM-compatible PCs. Set includes: 

Use the compact tester on 1 OBASE-T (UTP & STP), thin 
Ethernet (BNC), a-position Token Ring, AT&T 258A and 
EIA/TIA 568A/B. Automatically scans cables for continuity, 
wiring sequence and polarization. Tests STP cable ground. 
Testing installed cables is easy with Remote Terminator 
and gender changers (UTP and BNC). 9V battery included. 

•AMI Diagnostic Software •Serial & Parallel 
• POST Card Loopback Connectors 
• Logic Probe • DIP IC Puller 
• Digital Multi-Meter • PLCC IC Puller 
• AC Receptacle Tester • Grounding Wrist Strap 
• Serial Adapter • Key Top Puller 

• Coax Stripping Tool, RG-58 & RG-59 
• BNC Crimping Tool, RG-58 & RG-59 
• Modular Cutting/Stripping/Crimping 

Tool (4, 6 & 8-Position) 
• Multi-Network Cable Tester 
• AC Receptacle Tester 
• Cable Cutter 

Order No. 55625 $197 .00 
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PC Diagnostic Tool Set 

• AMI Diagnostic Software 
•POST Card 

Order No. 55555 $89.00 
Network Installation 
Tool Set 

• Network Tool Set 55625 
without the Multi-Network 
Cable Tester. 

Order No. 55000 $198.00 

Order No. 55600 $99.00 '9~•- -----~--
Call for your FREE Catalog CALL TODAY! 
Grayrnark® 800-854-7393 

P.O. Rox 2015 Tustin, CA 92781 
http ://www.labvolt.com ~-~ii 

Write In 34 on Reader Service Card. 

LML RADIO UHF GRMS repeater 15W 
programmable 256 channels $120. 2 
meter mobile amp 60 watt $30. SOOMHz 
scanners $75 up. Free catalog 909-873-
1319. Fax on demand 24 hr. 909-820-
1885. Web catalog Http.//members.aol. 
com/hrh6 Write 424 E. Shamrock, Rialto, 
CA 92376. 

MIKEMASTER: A microphone preampli
fier with noise gating & compression. 
Created by Marv Gonsior W6FR, March 
1998 QSf. Got noise get MikeMasterl 
For kit order #210-KIT at $69.95. 
Assembled & tested (specify Kenwood, 
ICOM, or Yaesu wiring) order #210-ASY 
at $89.95. Shipping for US & Canada is 
$6.50, others add 15%. CA residents add 
7.75% sales tax. For info send legal size 
SASE to A&A Engineering, 2521 W. 
LaPalma #K, Anaheim, CA 92801. P 
714-952-2114, Fax 714-952-3280. 

HAM GEAR 
WANTED 

CB - SCANNERS 

SALES, SERVICE: CB equipment, 
radios, modifications, power mice, echo
reverb boxes, kits, meters, filters, anten
nas, noise toys, mounts, hard-to-find 
items. Partial list $1, complete list $4. 
D&R Electronics, 10 Park St., 
Thomaston, CT 06787. 860-283-9492. 

SCANNING USA: monthly magazine 
100% scanning. All the news and prod
uct reviews from the writers you trust. 
Get more from your scanner. 
Subscriptions $24.95, samples $3. Call 
1-800-651-0922 your Visa or 
MasterCard, or write 2054 Hawthorne, 
Joliet, IL 60435 

ULTIMATE MODIFICATION BIBLE. 
Mind boggling is the only way to describe 
this 220 page book. Modification of CBs, 
channels, power, sliders, talk back and 
more. 1 O meter radios, HAM RADIO, 
scanners, toys, meters, and more. Only 
$29.95 + $3.25 shipping. Phone orders 
1-800-256-9895 (MC-Disc-Visa) No 
coos. 
ANTTRON 101CB10 METER base sta
tion antenna with isolation network, no 
bleedover, no splatter, no TVI tuning 
sleeve technology 3 piece fiberglass 
$69.99. Twln-Tronics, Inc. PO Box 
2571, Youngstown, OH 44507-0571. 
Send $1 for literature, refundable. Ph 
330-788-9693. Fax 330-788-7709. 

CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces
sories, plans, repairs, amplifiers, 10-
meter conversions. The best since 
1976! Catalog $3. CBCI, Box 1898NV, 
Monterey, CA 93942. www.cbcintl.com 

SUPERSTAR, GALAXY, Mirage, 
Uniden, Cobra, microphones, power 
supplies, scanners hard-to-find products, 
picture price sheets. $1 to cover postage 
(REFUNDABLE). Galaxy, Box 1202, 
Akron, OH 44309. Over 10 yrs. in busi
ness. 



240+ CHANNEL CB/HAM/COMMER
CIAL radios: AM/FM/SSB/CW 
exporVdomestic: RCI , Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mies, antennas, 
linears, meters, books, night scopes, and 
tons more stuff! Catalog $3. MAXTECH, 
Box 8086, New York, NY 10150. 718-
547-8244. 

CB RADIO EQUIPMENT: Selling all 
kinds of equipment! For details E-Mail: 
rushead1@juno.com 

KONNEX DISTRIBUTING. Call 1-888-
777-787 4. PO Box 451372, Los Angeles, 
CA 90045. CBs, antennas, meters, tran
sistors. Best prices. Credit card accept
able. 

WANTED: 2057 and 6LF6 electron 
tubes. Please call 919-220-5603 or 919-
957-0019. 

MUSIC & 
ACCESSORIES · 

COMPUTER o 

HARDWARE 

START YOUR OWN TECHNICAL VEN
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE II tells how. We now have 
autographed copies of the Guru's under
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

PENTIUM MOTHERBOARDS, PC100 
operation, 1 MB cache, on-board sound 
and 8MB AGP video, 2 ISA/2 PCI, $96. 
CPUs: Celeron 128K 300/333 @ 
$109/119. Pentium II 333/350/400/450 
@ $239/249/345/495. Cyrix 300/333 
$85/115. IBM 300/333 $75/99. AMO K6 
MMX with 3D now 266/300/350/400 @ 
85/99/129/209. 36X CD-ROM, audio but
ton $45, 32/64MB SDRAM 1 Ons DIMM 
$49/99, 64/128MB PC-100 DIMM 
$101/199. S3 Trio ~D 4MB (SGRAM) 
AGP video card $34. Call for current pric
ing, other parts .and illustrated catalog, 
faxback catalog pages, 1-year warranty 
or better. tech-specialities, Inc,. 5703 
Heffernan, Houston, TX 77087-4113, 1-
800-864-5391 for orders and tech sup
port, fax: 713-307-0314, lr'lternet: 
www.ts.nu 

CRTs CHEAP. Buy direct from the 
manufacturer. Save money. Mfg. all CRT 
types since 1950. 3 year warranty. Reg
Res 19" tubes $75; 25" $100; hi-res 13" 
tubes from $80. We specialize in hi-res
olution video/computer CRTs. T.M.C. 
215-226-07 49/215-223-0388. 

http://www.pccables.com PC CABLES 
and PARTS. 1 OOs of hard-to-find new 
cables and parts, free technical informa
tion, low prices, fast online ordering & 
browsing. 

19" RACKMOUNT PC chassis: Heavy 
duty, 4U, for standard 7 slots ATX moth
erboard. Optional 8, 12, 14 slots back 
panels available. Four (three hidden) 
3.5"/two 5.25" drive bays, 4.625" front 
panel fan, power supply not included, 
$189 with this ad! Monitor chassis $269, 
keyboard chassis $139. 8255-8253 1/0 
card with prototyping area $69, 12-bit 
ADDA card $89. Computronics Tech
nology, 972-242-8087. 

COLORADO BACKUP tape drives, 
350MB, internal, $35; Summa9raphics 
digitizing tablets, $95; thermal wire strip
pers, $25. 334-889-4637. 

CNCI MOTIVITY'S updated website is 
at: www.motivityusa.com 916-349-
8757. A great place to buy CNC. 

DEC EQUIPMENT WANTEDlll We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your · 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 

WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to con
nect PCs, printers, Mac's, networks, 
telecommunications, and audio/video 
equipment. We offer: custom cables, free 
catalogs, and same day shipping on 
most orders. Visit our website at www. 
rogerssystems.com or call 1-800-366-
0579. 

EVERYTHING NEW w/warranty! 
P300MHz MMX $165, 1.28 gigabyte HD 
$65. 15"/17" SVGA monitors $145/235. 
Pentium systems from $350. Also multi
media kits, hard drives, scanners, print
ers, SCSI adapters $25. Memory, cases, 
etc. Call for monthly specials. CCI 714-
778-0450. E-Mail: cci@net999.com 

Mii 300MHz .multimedia systems, liqui
dation $495. Monitors $1 00, laser print
ers $175, color inkjets $95, notebooks 
$350, 486DX motherboards + VGA $30. 
Closeout prices on software. Call 714-
778-0450. 

HARD DRIVE liquidation 1,280 
megabytes $60. 8 gigabyte $155. Mouse 
$1.95, SVGA monitors $135, flatbed 
scanners $75, 56K modems 45; 
386SX40 $25, 1.2 floppy $15, Adaptec 
SCSI controllers $45, memory 
1.25/megabyte. 714-778-0450. 

SONY/AMIGA/MAC/IND. MULTISCANS 
15" 0.26 DP 15.7-37KHz TTUAnalog, 
sync on green, &150 Blem 15" SVGA's 
$85. Expert Sony repair. Refurbished. 
Pikul & Assoc .. 101 Glenfield Dr., Festus, 
MO 63028. 314-937-0335. 

4 MB, 72 Pin SIMMs $4 ea. Pikul & 
Associates, 314-937-0335. 

Closing Date For Next Issue -
February 5th! 

WE BUY & SELL.I 

aand~ (~[§[:'.!¥fa:!::J 
SALES COMPANY 2176 E. Colorado Blvd. 

Pasadena, CA 91107 

Take advantage of our special purchase on TEST EQUIPMENT 

HIGH PRECISION DIGI
TAL MULTIMETER 
FLUKE, Model 8810A. 
LED readout. 5-1/2 digtt 
autoaranging multimeter. 
Has ohms converter and 
true rms options. Accuracy AC volts 0.1 % to 0.5%, AC 
rms 0.2% to 0.4%, DC volts 0.01 %, ohms 0.02% to 
0.2%. Max input voltage 1000 VDC or peak AC. Input 
impedance to 1 to 1000 meg ohms depending on range. 
Power input voltage 115 VAC 50/60 Hz. Has built-in car
rying handle ·that can be used as a tilting base. 
Dimensions: 9-1/4" wide x 14-1/2" deep {including car
rying handle) x 3-1/4" high. 
Stock #TE9805 $295.00 

3-1/2 DIGIT DIGITAL 

MULTIMmR ~ FLUKE, Model 8000A. 
LED readout. Classic 
dilital multimeter. Ideal 
companion to our · 
Stock #TE9800 counter. 
Measures AC/DC volts/milliamps plus ohms. Input range 
0-200 mV to 1200 volts, 0-200 UA to 2000 mA. O to 
2000 K ohms. Portable untt wtth carrying handle which 
also can be used as a tilt stand. Input impedance 1 O meg 
ohms. Max. input voltage 1200 VDC or rms. Accuracy 
DC volts 0.1 % of input + 1 digit. AC volts 0.5% of input 
+2 digtts 45 Hz to 10 KHz. Input power 115 VAC 50 to 
400 Hz 5 watts. Dimen.: 8-1/2" wide x 12" deep {includ
ing carrying handle) x 2-1/2" high. 

MILLIOHMmR -

~~:-~Jlaf~g~~~cito r· .. ~ ..••.. ~ y • measure very low resis- ·~~ 
lances. Measurement range 
1m ohm to 100 ohms. ~·· 
Resolution 20 u ohms. ~-. 
Analog meter readout. Ideal for 
measuring contact resistance of swttches or relays. This 
untt is also useful for measuring the resistivity of semi
conductor devices. {Requires special 4 terminal probes 
which are not supplied, but probably are available from 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x 
6-1/2" high. 
Stock #TE9812 $200.00 

2001~00 COUNT DIGll:~L 
MULTIMmR. FLUKE, -
Model 8800A. LED readout. . 
6-digtt, autoranging mul-
timeter. Basic accuracy 
± .005%. 15 ranges DC volts: 
±200 mv to ±1200 in 5 ranges accuracy ±.008% or 
better. AC volts: 2 VAC to 1200 VAC in 4 ranges. 
Accuracy ± 1 % or better depending on frequency and 
range. Resistance 200 ohm to 20 meg ohms in 6 ranges. 
Accuracy ± .02 or better. Input impedance: 1000 meg 
ohms or more on DC ranges, 2 meg ohms on AC ranges. 
Has complete overload protection and isolated inputs. 
Power input 110/230 VAC 50/60 Hz 8 watts. Built-in car
rying handle that also acts as a tilt-up base. Dimensions: 
3-1/2" high x 9" wide x 12-1/2" deep. 

Stock #TE9801 $75.00 Stock #TE9815 $100.00 
3600 RPM DC MOTOR WITH OPTICAL ENCODER PACIFIC SCIENTIFIC, #4VM82-
004-4. 30 volts nom. input voltage. Permanent magnet, reversible servo motor. Has 
Hewlett Packard optical encoder. Ball bearings. No load speed at 30 VDC input is 4600 
rpm. No load current 0.75 amp at 60 oz-in load rpm is 3600, current is approx. 6.6 
amps. Torque constant is 9.1 oz-in per amp. Rotor inertia 0.0007 oz-in-sec2· Terminal 
resistance 0.89 ohm. Optical encoder is similar to "HEDS 6000" series. Encoder has 
1024 counts per revolution. two channel quadrature output. Outputs are m compatible. 
Encoder requires 5 VDC input at less than 50 mA input current. Dual shafts: front shaft is 
3/8" dia. x 3/4" long. This shaft is tapped on the end 8X32 tpi. Rear shaft is 1/4' dia. x 7/16" long. This shaft has dual 
flats that measure approx 3/16' across. Motor has four BX32 tpi tapped mounting holes on front. A 3-3/16' dia. cen
tering pilot is also provided on the front face. Dimensions: 4' dia. x 5-1/2' long·(excluding shafts.) 
Stock #DCME9850 $79.50 

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

0 Master Charge 0 Visa 0 American Express 0 Discover 

TOLL FREE: 1 -800-325-9465 
Write In 35 on Reader Service Card. 

All 6 Above Ktls Plus FREE Info Data Pack on 
HELPFUL HINTS Bu//dmg and Tuning W11eless Devices 

KINETIC ELECTRIC GUN 10-14' o~ Expli;isive 
r.;;;;;;;;;;;;; Bolts of Ughfmng 

~~~ ~UTURISTIC ~ 250KY TESLA COIL 
ION RAV GUN PROJECTS ENERGYI GRAVITY G~NERATOR 

"' Demonstrates a unique _,.-;;;;. ID I, I/ 11 phenomena of electrical 

[:] Transmit Wireless Energy 
Strange and Bizarre 
pyrotechnical effects. 
Ion Motors Anti-Gravity 
Size 20· H x a· Sq 
Weight · 25 Pounds 
115 Volts/2 Amps AC 
Labeled "Use Caution" 

~ \ ~-?' -:: ~\ "~ reactions that produce th 
~ o · f;,_ ..... :=: :- effectot•anti-gravity". You l , ! 'LJ .,_ "' ,., build and levitate a small i l ' I ! \ 

• ::i~':ies~aa~:J~~ from l ! ! ~ \ 1 

Star Wars Technology Demons rates Excellent scientific );1~7-J. 
Weapons Potential! See Ions in Motion! demonstration of a · - - - •· 

/OG7/9 Plans ...... .............. ......... .... $10.00 fascinating method of 

BTC3 Plans ............. .............. $15.00 IOG70 Assembled and Tested .• $149.95 GRA I Plans and Book 20 00 
IOG7K Kit/Plans ........................ .... $99.95 levitation. Levitate an 0 1;'ect/ 

BTC3K Kit/Plans ............ .. ... $399.95 /OG:,:.~~~I POWERED DEVICE $149 95 GRA IK Pwr Sup Kit/Plans"" 99'95 
BTC30 Ready to Use .......... $499.95 10090 A~se!";;.;;t;~.:;· ;:.;;;;t~d::s199: 95 GRA 10 Assbled Pwr Sup.::$ 149:95 
BTC4 Plans 24 to 30' Sprk .. $20.00 A~'N.,.'O'N! HIGEXPERH vlM~~RSE OCK FO 

1 l'C• 11• ~·· Stl RCE FIELD/~tllCLE . • HIGH POWER STUNGUNS Battery Powered Mini s.ized r OBJECT ELECTRIFIER 
Tunable On FM Broadcast. Excellent Telephone Modules for research tn: ~"! Hand Shock Balls, 
Project Only Transmits When Phone Is Used STUN100 100KV StunGun ... $19.95 HOVERCRAFT, ION GUNS Wands. Electrify ~ 
VWPM7K Kit/Plans ...•.. ..... .. $39.95 STUN200 200KV StunGun ... $39.95 FORCE FIELDS, SHOCKERS ~~j-fh~~eG~i~~~~ck .. 11ega111 

BEEP1K Beeper Alert Klt .. $19.95 STUN300 300KV StunGun ... $49.95 MINIMAX4 4KV@10ma .... .. ... $19.95 SHK1K Kit of P'M' Module .... $19.95 

1 800 221 1705 ORDERS ONLY! FAX 1 603 672 5406 INFO 9-5pm 1 603 673 4730 FREE CATALOG ON REQUEST 
Pay by MC. VISA, Cash.Chk. MO. COD. Please Add $5.Clo S&H plus $5.00 if COD. Overseas Please Contact for PROFORMA 

Write In 36 on Reader Service Card. Nuts & Volts Magazine/February 1999 45 
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COMPUTER 
SOFTWARE 

FREE IBM DISK CATALOG of quality 
Shareware and CD-ROMs. MOM 'N' 
POP'S SOFlWARE <ASP>, PO Box· 
15003-N, Springhill, FL 34609-0111 . 
352-688-9108.momnpop@gate.net 

MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $9.95 ea. + 
$3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 

LINUX. & FREEBSD & LINUX & 
FREEBSD Linux and FreeBSD distribu
tions on CD-ROM for as low as $1.99. 
See our full range of Linux products and 
books at incredible prices. Use our 
secured shopping cart system · at 
www.cheapbytes.com Visa and 
MasterCard gladly accepted. E-Mail: 
sales@cheapbytes.com fax: 209-367-
8518. CheapBytes, PO Box 2714, Lodi, 
CA 95241. 

CAM & MOTION SWJHW: Z-trace, PCB 
toolpath. Plotcam motion control, step 
drivers. cmheater@juno.com MSG/FAX 
407-452-7197, 407-459-2729. www.me 
gabits.net/ddt 

Presents New-Do-

MAKE $$$ giving away our software! 
Business kit $10 (refundable). RASCOM, 
860 E. Carson St. #118-89, Carson, CA 
90745. -

MINI MAG-Reader. THIS IS THE ONE 
YOU HEARD ABOUT! Lightweight (67 
grams). Compact (approx. 1-1/8x1-1/4 x 
3-3/8). Operates on 2 or 4 CR2032 lithi
um batt's. Stores 100 2 track ANSI mag 
swipes. Easily downloads to DOS based 
PCs. fy1ini reader comes complete w/PC 
cable, software, batteries & instructions. 
All orders COD (cashier's check or 
money order only!). Orders shipped via 
Fed Ex. Contact: LIFELINE ELECTRON
IX, PH: 310-967-5956. 
LIFELNE9@AOLCOM 

lt Yourself Kits from Datak 
Each Kit comes complete with an educational explanation of the circuit 

Build these useful kits and have! Fun Too! Each ki comes with its own PC Board 

Voice Changer (80-1051) 
Your voice can be changed to add a 
vibrato, like those used to disguise secret 
witnesses. Or you may change your voice 
upward or downward: women sound like 
men and vice versa. Includes a very 
ROBOf voice as well. A microphone and 
speaker are included on the PC board; all 
that you need to add is a 9V transistor 
battery. This is a very novel and 

entertaininl? circuit. $12.95 

Universal Timer (80-1061) 
Another novel circuit, that might be useful 
for special theatrical effects, or, if you are 
simply a practical joker/ The circuit can 
produce sounds such as the tick-tock of a 
grand father's clock, a heart monitor (as ins 
the hospital) water on a tin roof, a motor 
boat, cricket, etc. Requires a 9-Volt battery. 

Includes its own soeaker. $8.95 

Sound Activated FM 
Transmitter (80-2801) 

A sound activated switch and hybrid sound 
turns on the transmitter. Sound switch 
activation level is user settable. Two-state 
transmitter has excellent range. When no 
sounds present the transmitter is powered 

down to save power $10.95 

Suction Cup Phone Pick-
Up with Amplifier (80-5501) 

No electrical connection to the telephone is 
Required. Attach a suction cup to the handset & 
tum on the amplifier. This project permits gioup 
listening to phone calls, or you can monitor any 
other oscillating electrical field Dual IC' s 
provide a good quality amplifier, The circuit 
runs on 6VDC. Everything is included except 

batteries. $10.95 

4 Ttain Sound Effects (80-9101) 
This Cob project will produce 4 very realistic 
user selectable sound effects that are ideal for 
model railroad. Throw any of switches to 
produce a train whistle blowing 3 times, a train 
chugging along, a level crossing bell & the 
"clickety clack" of a train crossing a bridge. Kit 
includes al parts including speaker Easy to 

assemble. operates on 2,4 to 6VDC. . $7.95 

Stereo Preamplifier (80-1041) 
Amplify any tiny audio signals about 50 
times & deliver them to a power amplifier 
cleanly and undistorted. An AGC control 
eliminates pops or distortion. This circuit 

will be useful in boosting the output from 
tape heads, microphones or a magnetic 

cartridge etc. For input to an audio 
amplifier. Requires a 12VDC power supply 

at about lOOmA peak · $9.50 

Infrared Toggle Switch 
(80-5801) Control just about any device using 
the remote control from just about any TV set. 
The circuit switches an on-board SPDT relay: 
Tum it on with the remote, and tum it off with 

. another signal. The relay contacts are rated IA at 
125 V.A.C. The circuit operates any OC supply 
from 8 to 15v; use as an old calculator supply etc. 
This circuit can have some very practical 
Applications, such as turning on a li&l!t by an 
invalid. Your imagination is the limit. . $l5.Y5 

Variable Power Supply (80-6801) 
This is a basic adjustable voltage power supply 
with a range of about l.5VDC to 35VDC set by a 
potentiometer. It is capable of 2 Amps if you ad a 
simple heat sink. Circuit includes short circuit 

protection. . $13.95 

Light Alarm (80-0801) 
Detects very small amounts of light and 
sounds a piezo alarm. Put in your cash box 
or cupboard. Uses Darlington photo 
transistor MEL2 & 14011 I.C. A very 

educational kit. $8.50 

2 Stage FM Transmitter 
This is an extremely sensitive and pqwelful 
FM bug; transmits to upper part of FM 
band. A two stage, three transistors FM 
transmitter. It operates on a 9V battery. 
The most sensitive & powerful that you 
can legally buy. The circuit employs an 
Electrect microphone for added sensitivity. 
Unit can nm on 6 volts, greatest output at 
12V use. Use 9 volts and the short antenna 
wire included staying legal in U.S 

(80-3201) $9.50 

Sound Effects Generator 
(80-103) Another novel circuit, that 
might be useful for special theatrical 
effects, or, if you are simply a practical 
joker. The circuit can produce sounds such 
as the tick-tock of a grand father's clock, a 
heart monitor (as in the hospital) water on a 
tin roof, a motor boat, cricket, etc. Requires 
a 9-Volt battery. Includes its own speaker 

$7.95 

Photo Sensor with 
Control Relay (80-1031) · 

The most popular usage for this kit is to 
make you own night light. But you could 
switch just about any appliance either on or 
off with either darkness or daylight. ,Light 
sensitivity is adjustable over quite a range. 
The relay can handle up to 10 Amp A.C .. 
You need to add a 9-Volt transistor batte!)' 
or a 9V. 25mA supply . $8.95 

Mail your orders to 

Ed.lie Electronics Inc 
2700 Hempstead Tpke. 
Levittown, N.Y. 11756 

Checks, or Money orders are Accepted by mail No 
C.O.D. Shipping & handling charge $5 For the 
continental United States For all Others Including 
Canada, Hawaii, Alaska, & P.R must pay · full 
shipping charges 

Order Toll Free 
1-800-645-4722 

IN NYS 516-735-3330 

We accept MC, Visa, & AE 

E•IEJ 
Toorderby FaxCall516-731-5125 

For InfoCall 516-735-3330 
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LIQUIDATION WIN 95/98, Office97, 
WindowsNT, 10 PACK CDs $25, DOS 
$25, Lotus Smartsuite $10, Wordperfect 
Suite $35. Antivirus $5. Call 714-778-
0450. 

COMPUTER EQUIPMENT 
WANTED 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-3311/540-382-2935). 

HP CALCULATORS wante.d: models 10, 
70, calculator watch, others for private 
collection. Cash paid. Bob Morrow, 765-
855-2348, rkmorrow@aol.com 

WANTED: TERMINALS + PRINTERS: 
DEC, Wyse, IBM, ADDS, Okidata, Data 
South, Epson, C.ITOH, etc. Call for quote 
on any surplus computer equipment. Call 
Jeremy, 603-673-8077. 

DEC EQUIPMENT WANTEDlll We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 

I 
I 

TEST EQUIPMENT 

FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip
ment. Free estimates. We buy, sell and 
trade all makes of test equipment. Visa 
and MasterCard accepted. Check out our 
inventory and specials at WWW.FEIT
EK.COM 2752 Walton Road, St. Louis, 
MO 63114, 314-423-1770. 

TERRIFIC VALUES: HP 8116A/001 
50MHz pulse/function generator with 
burst, logarithmic sweep, $4,400; HP 
8111 A/001 20MHz pulse/function gener
ator with burst, $2,300; HP 54100D 
1 GHz digitizing oscilloscope featuring 
automatic measurements, $3, 100; Tek 
AM 503, A6302 current probe, amplifier 
$825; HP 83522A .01 to 2.4GHz plug-in 
$3,750; HP 83570A 18 to 26.5GHz plug
in $4,500; HP 3488A mainframe $650 
(cards available); HP 8161A/020 
1 OOMHz dual channel pulse generator 
$2,750; Stanford Research SR 510 lock
in amplifier $950; HP 8410C, 8410B, 
network analyzer mainframes $625, 450; 
HP 8411A/018, 8411A harmonic fre
quency converters $395, 295; HP 
8743B/018, 8743A test sets $575, 300. 
All in excellent condition with warranty. 
Pepper Systems (http://home.earth 
link.net/-peppersys) 214-353-0257 (Fax 
214-902-9511 ). E-Mail: peppersys@ 
earthlink.net 

KENTRONIX TEST EQUIPMENT SPE
CIALS. Check our WEB site at 
http://www.kentronix.com for monthly 
specials. We are also looking to buy test 
equipment, coaxial and waveguide com
ponents, manuals, etc. Contact Brian at 
732-681-3229 or FAX 732-681-3312. E
Mail: brian@kentronix.com 

HP 546028 4 ch. 150MHz digital oscillo
scope, opt 5 (enhanced video trigger), 
benchlink module/software (RS232 out), 
trainin~ kit probes, transferable HP war
ranty t1I 9/99, normally priced at $5,000, 
sale price as new at $2,500. Sorenson 
DCR-115B DC PS, 0-20V, 0-115A, 
CVCC, dual meter 220 input, $800. 201-
796-1405. padely@aol.com 

NEW HEWLETT-PACKARD 141T CRTs 
$195 EACH. We have quantities avail
able. These are double boxed, unopened 
with late 80's date code, guaranteed. Fits 
all Kentronix. 732-681-3229 or FAX 732-
681-3312. Mailing: Kentronix, PO Box 
2444, Farmingdale, NJ 07727 or E-Mail: 
brian@kentronix.com 



2539 W. 237th Street, lldg. F, Torrance, CA 90505 
Order desk only: USA: (800) 872·8878 CA: (800) 223·9977 

LA. & Technical Info: (310) 784·5488 Fax: (310) 784-7590 
OEM INQUIRIES WELCOME 

TIMELINE INC.· 
Over I 3 yean and 31,000 customen and stlll rowing 

Llau10 CRYSTRl. D1sPU1YS II.., ------"-o-".•.TO-~.s-· . _____ .. I 
240x64 dot LCD with built-in controller. 
AND 4021 SHO. U11i1 is EL back-/i1. $59." or 2 for Si09.• or 
OPTREX. DMF5005 111011 back-/itJ $49.'° or 2 for $89.• 

lO c~~tc~e~~J line The b11ilr: ;n controller ul/01rs you ro do ttxt cmd grupMn. 

Alphanumeric-parallel interface 
16x1 .................. ... $7.00 20x2 ................... $10.00 32x2 ................ .... $8.00 
16x1 (lg. char.) .... $10.00 20x4 ................... $15.00 40x1.. .......... ...... .. $8.00 
16x2 .................... $7.00 20x4 {lg. char.) .... $10.00 40x2 ......... 2 for $20.00 
16x2 (lg. char.) .... $10.00 24x2 ................... $10.00 40x4 .................. $20.00 
16x4 .................. $15.00 32x4 ................ ... $10.00 4x2 ...................... $5.00 
5V power required• Built-in C-MOS LCD driver & controller• Easy "microprocessor" 
interface• 98 ASCII character generator• Cettlln models lft b1ckfi~ call for more Info. 

Graphics and alphanumeric-serial interface 
w Mfr. ~ w Mfr.. ~ 
640x480 (backlitl Epson · $25.00 480x128 Hitachi $10.00 
640x400 (backlit Panasonic $20.00 256x128 Epson $20.00 
640x200 Toshiba $15.00 240x128 (bacldlt) Optrex $20.00 
480x128 (backlit) ALPS $10.00 240x64 Epson $15.00 

160x12B Optrex $15.00 

6" VGA LCD 6.40X4.80, Sanyo LMDK55-22 $25.1111 
li&:;m;J -. '. "onr,roR.S · :1~i'"'ft!N'tmwwi~lfl 
9'' COLOR SVGA MONITOR $179.00 

Fully Enclosed - Tilt and swivel type. 

N«:»n-Encle».sed TTL 
Comei wili pinoul. I 2V at 1.4 Amp input • H0<izontol ~equency 15Khz. • Ablity lo do 40 and 80 colUIM. 

5 inch Amber $25.00 • 7 inch Amber $25.00 
9 inch Amber or Green $25.00 

5" COLOR MONITOR $39.00 ~ 
• Fb Foaploe • 320 x 200 Doi Resolution • CGA & Hert1Jles Compclible 2 for S&!I" 
• 12 VDC Opetaion • 15.75 KHz Horiz. Freq. • 60 Hz Vert. Sync. Freq. 
• Frame Conllrvdion • Skindord lnterfa:e Connedor • ssin Coil inclided • . Saniroo 

'• HRcKERiiCoid1iEk!V\Uti1'oj:~:J2t ~·-The 

Encased Spread Spectrum RF Modem $99°0 

The Proilink Radio Modu!c is a small communication device which replaces cables between RS· 
232 dc\ices with •ircless RF (Radio FmjUCllC)') tl:dmology. Attaching a pair of Proxlinks to any 
two dcvic<s with ti=: wire uynchrooous RS-232 poos allows wireless data iransmittal at rates up 
to 19.2 Kbaud (full duplex) over a range of SOO • 800 feet. Modules use 900 MZ sprnd spectrum 
radio for communicatioo which docs not require an FCC sil< liccosc. _,. variety of configuration 
information (radio channcL baud me, serial por1 configuration. CIC.) can be programmed into 
module's non-volatile memory by host PC to provide compatibility and avoid overlapping sys1ems. 
ConJiS"'atioo changes arc supponcd by menu driven. on-board software. Commonly used Terminal 
Emulalioa software and transfer protocols can be used for confi1uring modules and transfcrrin1 
data bclwcen computer>. Proxlinks require only ·6-9 voe (350 mA), RS-232 (9 pin sub · D) 
interface, ud small (- 4'') whip an1enna for operation. Unit size is 4.0" x 6.s'' x 0.75". Installation 
schematics and application details available. These are 100 ,Mw power. 

4 INCH LCD MONITOR $49·00 

Compact (4.4" x 3.8" x 1.4") TFf active mattix LCD color monitor iru:luding fluorescent 
backlight. Analog RGB and composite sync input with switchable horizontal I vertical 
viewing. Low power consumption and long life backlight make it ideal for security and door 
phone usc. Single 8 VDC supply and good re.solution allow mobile operations or usc with 
laptops. Standard ribbon cable· Molex connector interlace. Complete specificalions included. 

Write In 38 on Reader Service Card. 

EMBEDDED 486 COMPUTER $99.00 

CIHllpletr enhanctd Intrl -186SX·33 bastd computrr in ultra small (9-7/SL x 6-5/SW x l·l/8Hl 
Wf. ldral for tmbrddrd oprrations or as a second computer. Featurn incluik: •One 16 btt IS.\ 
slot • 3 !trial ports plus dedicated printer port • ParalM optical coupled adapter port • Built in 
18~1 PC/AT kryboard port • On board \'GA 1iiko and port • (Sts stambrd Sl~L\I up to 32 ~IB 
•BIOS is PC/AT compaliblr 
Coit has a backur Xi-Cd baucry system in C<lSC of power failure (!i min. back-up ti~) and 
lockable front CO\'Cr to prc\·cnt Oopry drive access. Mounting I interface provisions for 
stJ.nd:ud 3.5" laptop flopry Jnd 1.S inch hard dri\'CS. Comes wilh ,.cl}· comprehcnsi,·e manual. 

SONY Miniature Color LCD Display (LCXOOSBKBJ $29.H. 
• IA CM (0.SS inch) Diagonal Full Cokr Display• Built In lhizontal and Vertical Drims •Delta 
Dvt Pattern for High Piciurc Quality· S37 dots (HJ x 222 dots (V) •Compatible ~11h NTSC & PAL 
Format and Sync Inputs• 12 VDC Operation ~11h -1 to+17 V RGB Signal and Driver Input Vohage 
• Excellenl Display for VlllUal Reality Projects, Viewfinders, and Miniature Test Equipment 
Displays • Pin Outs and Specification Included• Unit Rcquir?s Oock, Synchronization and Video 

CELL SITE TRANSCEl\'ER $49"" 2 t11r ~ 'Jll' " 
Th111 ttansceivo,. were designed for apeiation in an AMPS (Advlnced Mobile Phone Service) cell lite. Thi 
20 MHz bandwidth of the tranaceiver al'oWI it to operate on al 666 ch1nneil lflocl1ed. Tht transmit 
ch1nnel1 110 870.0»889.980 MHz wif11he receive channlll •5 HMz below - frequenciet. A digitll 
aynthesizer is utilized to generate "8 selected lreq.;enc:y. Each tN contaiw two independtn1 receiverl lo 
demodulate voi:e and dala wi1h a Receive Signal Sttonglh Indicator (RSSI) ciroul to ulect the one wif11he 
bell oignel otrengft The transnittar provideo a t .5 wau mo<l.Jlaled a9ia1 lo drive 1n externel -
l!"l'lffier. channel aeleclion il ·accompilhed with a 10 bjt binary..,.. Ilia a c:omoctor on the back panel. 
Other intor1ace reqi.iremonto for -·lion are 26 voe (11>rf9UlalodJ and an 18.990 MHz "'""""' 
frequency lor the digital synthesizer. The units conllin ind"l'Ondenl boacdl fot r-wers, •-. syn'llelizer, 
tunobie front end. and inter1oce 1uemb~ (which includoo - llqllieo and vola-trolled oocltator). 
StMce manual achematics and cirtlit de~ included. 

COLOR CCD CAMERA $89SHl 
• 12 voe• 1/3-incb,CCDaruimage scns« •514(horizootal)x491 (vatical)•2:1 iDtalaced • IS.734ilh 
(borizoolal), 59.94 Hz (vettical) • 330 horizonlal and 350 vertical lines• 10 Ix• IV, NTSC sipal fOfllll! • 
Lens: I/J·incb. fixed focus (F:2.8 fJ.6) •Dimensions: (W)67 (2.63) x (HJ 34 (1.45) • (D) 112:6 (4.43) 

EFRATOM FRK-L rubidium oscillators! 
1 OM Hz sinewave output at 0.5Vrms. 
Long term stability: <1 x 10-10/month. 
Includes optional Mdl EEK-1 O heatsink 
and VO connector. Used, calibrated, 
with fresh NIST traceable calibration 
certificates only $500 ea. Requires 
23VDC to 32VDC at 1 .. 7A max. Full spec
ifications and picture at our website. 
(Quantities available) Fluke 732A DC 
reference standard. The standard of the 
industry! Complete with NIST traceable 
certification with NIST numbers, $1,950. 
Lehman Scientific 1-800-784-8680 
Visa/MC. W'NW.lehmanscientific.com 

WANTED: RADIO service monitors, IFR, 
Motorola, HP, Marconi, also late model 
HP equipment. 716-763-9104 or Fax 
716· 763-0371 . http://www.amtronix.com 

BEST PRICES on guaranteed test 
equipment. Oscilloscopes, Tektronix 305, 
454, 475, SC 504, 2225, 2246, & others. 
Huntron Tracker 2000, Fluke, HP and 
other fine used test equipment. Check us 
out at: www.lonemtn.com 

"Let Us Cof/er Your l'artsf 11 

EQUIPMENT MANUALS we have 
1 OOO's of service and operators manuals 
for all types of test and measurement 
equipment from 1950 to present. All test 
equipment manufacturers are represent· 
ed. Call, write, or fax your want list. 
Please include mfg.'s manual PIN unit 
serial numbers if known. Manuals Plus, 
Box 549, TAD #601, Tooele, UT 84074. 
435-882-7188, FAX 435-882-7195. 

MICROSCOPES: NEW and used! Used 
B&L StereoZoomsl Check our website. 
Handheld . LCR/DMM/frequency 
counter, BelMerit DX460L, all standard 
DMM functions plus frequency to 
20MHz, TIL, and CMOS logic, capaci· 
tance meter and induclance meter and 
more! Comes with holster, battery, test 
leads and manual. Three-year factory 
warranty! Special price $95. Sencore 
SC61 waveform analyzer, DC 60MHz, 
oscilloscope plus digital readout of fre
quency, P-P volts, Delta volts, Delta time, 
etc. Comes with 2 brand new Sencore 
probes! Fully checked out and guaran
teed $750. Lehman Scientific 1-800-
784-8680 Visa/MC. www.lehmanscle 
ntiflc.com 

AFFORDABLE HP power sensor repair! 
Mosf 8481As repaired for $260 or less. 
We also handle 478As and many others. 
Call or fax for more information. 
Willamette RF, Inc., 541-754-7226, FAX 
541·753-4629. 

WANTED: WESTERN electric test 
equipment. Tube-type only please. Freq. 
measuring sets, oscillators, amplifiers, 
parts, tubes, etc. 1-800-251-5454. 

BRUEL & ·KJAER BU~ SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540· 
0169, FAX 714-540-5417. . 

POCKET TESTBENCH,, tiny, Portable, 
RS-232 instrument. Scope, logic, 
counter, generator modes. Oricom 
Technologies, 303-449-6428 
ww\v.sni.net/-oricom 

SPECTRUM ANALVZER in a probe. 
$249. View thru your inexpensive scope. 
www.spectrumprobe.com 

WANTED: ELECTRONIC estates. Ham, 
broadcasting, military, test, public 
address, tubes, transformers, telex 
equipment. The bigger the pile, the more 
worthwhile. We fly anywhere. Sumner 
McDanel 1-800-251-5454. 

POOR MAN'S Spectrum 
Analyzer/Monitor Receiver Kit. 2 to 1, 700 
MHz. Basic kit only $78. Now available 
with switched resolution filters, tracking 
generator and direct digital frequency 
readout. Works with ANY scope or IBM 
compatible computer. Send stamped 
envelope for details. Science Workshop, 
Box 31 OB, Bethpage, NY 11714. 

· http://www.science-workshop.com 

TEST EQUIPMENT for sale/wanted: RF, 
Microwave, video and fiber optic. Cable 
TV, Broadcast TV, satellite and related 
industries. Wavetek, Tektronix, Hewlett 
Packard and other manufacturers. 
Spectrum analyzers, signal level meters, 
sweep systems, TDRs, OTDRs, and 
much more. PTL Test Equipment, Inc. 
Phone 561-747-3647 FAX 561-575-
4635. 

ENGINEER TESTED: Spectrum analyz
ers, frequency counters, frequency stan
dards, meters, scopes, generators, curve 
tracers. Temperature, time, weight, light, 
sound, distance, etc., measurement 
instruments. VISA, MASTERCARD, 

• AMEX. "Performance tested." NIST cali
brated. Warranteed. New & used. Gary 
N6ZD. HTTP:l/TECH-SER 
VICES.COM 

USM 338 HP 1700B/300, $150; Heathkit 
frequency counter SM2420 0-512MHz 
$29; Tek 191 sig-gen $50; Call 909-873· 
1319. 

• Eye-Catching Enclosures 
• Exceptional Value . 
• Massive Inventory 
• Custom Machining 
• Quality Silkscreening 
• EMl/RFI Shielding 
• Ove·r 50 Sizes 

!]SIMCO· 
(800) 780·9090 nwJimcobox.com FAX (941) 452·6200 
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KDE ELECTRONICS CORP. 
P.O. BOX 1494, ADDISON, IL 60101 

Write In 40 on Reader Service Card. 

Metric 
Equipment Sales, Inc. 

800-432-3424 
Fax: 510-264-0886 
www.metricsales.com 

~C~T • BUY • 8]11 
. ' 

I I I . ' 

Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 

48 February 1999/ Nuts & Volts Magazine · Write In 41 on Reader Service Card. 

LARGE ASSORTMENT of used test 
equipment for sale. Request catalog or 
visit 6ur website. Stevenson Equipment 
Company, 609-888-2846, Fax: 609-888-
2847. Website: http://www.stevenson 
labs.com 

TEST EQUIPMENT repair or overhaul 
Tektronix, HP, Wavetek, Boonton, etc. 20 
years experience with former Slep 
Electronics Co. , same excellent service 
same reasonable rates, satisfaction 
guaranteed. Brooks Electronics 828-349-
3503. E-Mail : rwbrooks@dnet.net 

DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 

DESOL:DER STATIONS: own pump, 
Pace PPS100A/SX25, $175; MBT 200A 
desolder/solder, $350; MBT 250A, $750; 
SX25 handpiece, $75; Ungar 4024, 
$200; Weller DS1000 digital readout, 
$350; DS100, $200;. Mesei hot tweezer, 
$50; soldering: Weller EC2000 digital adj. 
temp, $100; WTCP, $45u, $60nu; 
EC1301 pencil $40u, $60nu; 1 lb. solder, 
$8. 310-515-2058. 

TEKTRONIX SALE: 465B $385; 465B 
DM44 $425 2 available; 475A DM44 
$475; 5223 as new $150; Tek 7104 1 GHz 
frame $850; 7A13 $100 LED; 7A18 $45; 
7A19 $75; 7A26 $60; 7B53A $60; 
7B80/7B85 $65 either one; 7B92A $125; 
DC504 $100; PG-507 $200; PG-508 
$250; P6046 probe $200; all with money 
back warranty. Psitech Plus, 707-745-
4804, www.psitech-plus.com 

HEWLETT PACKARD SALE: 1630G 
logic analyzer with all pods, $450; 16300 
$300; 3325A synthesizer function gener
ator, $550; 5335A opt 20,40 $325; 3586C 
opt 004 synthesizer/level generator, 
$600; as new 1980B oscilloscope meas. 
sys., $500; all with money back warranty. 
Psitech Plus, 707-7 45-4804, 
www.psitech-plus.com 

WAVETEK 178 programmable waveform 
synthesizer $725. Racal Dana 9303 true 
RMS level meter with head as new, 
$350; Mod. 9515 opt 01/15/55E 7 digit 
timer counter $350; Mod. 6002 opt 
10/24/55 7.5 digit microprocess contr. 
DMM $400; Fluke 8921 A true RMS volt
meter $300; Philips PM 6654 high reso
lution programmable timer counter, 
$250. Psitech Plus, 707-745-4804 
www.psitech-plus.com 

LOWEST ~RICES! Check out Metric's 
"Current Specials" at http://www.metric 
sales.com Great deals on top quality 
refurbished test ef1uipment. Call 1-800-
432-3424 for a free catalog. 

SUCH A DEAL! Check out Metric's 
"Current Specials" at http://www.metric 
sales.com Great deals on top quality 
reconditioned test equipment. Call 1-
800-432-3424 for a free catalog. 

WANTED! ELECTRONIC test equip
ment. We pay top dollar for used scopes, 
generators, analyzers from HP, Tektronix, 
and others. Call Charles at Metric for 
immediate quotatio.n. 1-800-432-3424 
Fax: 510-264-0886. 

WANTED! ELECTRONIC test equip
ment. We pay top dollar for used scopes, 
generators, analyzers from HP, Tektronix, 
and others. Call Charles at Metric for 
immediate quotation. 1-800-432-3424 
Fax: 510-264-0886. 

TEKTRONIX TM504, FG503, 3MHz 
function gen., PS503A, dual 20V PS, 1A, 
DM501 A 4.5 dig. VM, $600. A-Comm 
Electronics, 303-341 -2283. 

TEK SCOPES: We have most 2200, 
2400 series in stock. Competitive prices. 
Metrowest Technologies PH 508-478-
7613, FAX 508-634-3854. www.metrowe 
sttech.com 

WANTED! ELECTRONIC test equip
ment. We pay top dollar for used scopes, 
generators, analyzers from HP, Tektronix, 
and others. Call Charles at Metric for 
immediate quotation. 1-800-432-3424 
Fax: 510-264-0886. 

SPECTRUM ANALYZERS: Te.k 7L5, 
7L 13 plugins and 490 series in stock. 
Metrowest Technologies PH 508-478-
7613, FAX 508-634-3854. www.metrowe 
sttech.com 

TEK PLUG-INS: We have many on the 
shelf. Metrowest Technologies PH 508-
478-7613, FAX 508-634-385. www.metr 
owesttech.com 

HP SPECTRUM analyzers: 8555A, 
8558, 8559, others. Performance guar
anteed. Metrowest Technologies PH 508-
478-7613, FAX 508-634-3854 .. 
www.metrowesttech.com 

SHOPPING FOR equipment: Metrowest 
Technologies, Bostons Equipment 
Supersource. Call for a quote on your 
next purchase. Metrowest Technologies 
PH 508-478-7613, FAX 508-634-3854. 
www.metrowesttech.com 

HP 481 SA Z-meter: Sandford 
Associates. TOTAL service specialist. 
Repairs warranted to HP/QA factory 
specs. Former HP tech/supv with exper
tise, parts, and tooling. Tel/fax: 908-852-
7989, E-Mail: GS_SA4815@co 
mpuserve.com 

FREQUENCY STANDARDS sales and 
service. Rack mount or modular rubidi
ums, 16 output distribution amplifiers, 

·inquire. Also quartz modules and disci
plined standards. Corby Dawson 805-
736-0288. 

FOR SALE: HP 141T spectrum analyzer 
main frame. $200 plus $15 shipping. 
Have 4 left. Phone John Bartholomew 
304-525-8793. 

HEWLETT PACKARD: 3497 A data 
acquisition/control unit, $425; 6942A 
multiprogrammer, $250; 3400A, $100; 
400E, $75; 2040, $80; 7550A plotter, 
$175; 5314A, $75. Tektronix: 1230 logic 
analyzer, $275; 575 curve tracer, $125. 
Wavetek Ill generator, $75. Kent 515-
232-7528. 

SPECTRUM ANALYZER, Tektronix 496, 
$3,200, also Tek 1502 TOR, Tek 2215 
scope, Wavetek 3007, signal generator. 
407-423-1365. 

HP 8901A modulation ana., $1,500; HP 
3325A synthesizer function gen., $1,500; 
HP 8165A, programmable function gen., 
$2,000; HP 606A sig. gen., $300; HP 
610C sig. gen., $300; HP 628A, $300; 
HP 8660C, 86632B, 866303A, $2,000; 
HP 8640B, opt. 1, 2, $1,500; HP 8640B 
opt. 1, 3, $1,200; Wavetek 1034A power 
meter AC or DC portable 1 OMHz, 
20GHz, + 1 OdBm, -50dBm, $450; HP 
5245L counter, $200; HP 8683B sig. gen. 
2.3-6.5GHz, $2,000; A-Comm Electron
ics, 303-341-2283. 

TEST EQUIPMENT for sale: 
http://www.a-comm.com 

SENCORE FC51 1GHz counter, $100; 
HP 5316A univ. counter HPIB, $600; HP 
5334A 1 OOMHz universal counter opt. 
060, $1,000; HP 5335A DC 1200MHz 
statistical counter, $1,500; Boonton 9200 
RF voltmeter and probe, $500; C-Corr 
4329E RF amp. 10Hz-70MHz 20dB 
250MW PO, $100; Bird 6735-300 1.2KW 
RF load and wattmeter, 25-500MHz, 
$600. A-Comm Electronics, 303-341-
2283. 

SECURITY 

SURVEILLANCE EQUIPMENT wanted. 
Audio, video, RF, telephonic, countersur
veillance, communications, any other 
professional equipment. Fax 410-836-
1190. E-Mail to Sales@swssec.com 
Voice 410-879-4035. www.swssec.com/ 
used.html. 



Any _waveform you want! 
• Synthesized Signal Generator 

Clean sinewaves DC-21.5 MHz with .001 % accuracy! 
• 01 Hz steps. DC Offset. RS232 remote control. 

• Arbitrary Waveform Generator 
40 Megasamples/Second. 32,768 points. 12 bit DAC 

• Function Generator 
Ramps, Triangles, Exponentials, Noise & more . 
0 to 2 MHz in 1. Hz steps. Continuous or Triggered. 

• Pulse Generator 
Digital waveforms with adjustable duty cycle 

Telulex Inc. model SG-100A DC to 21.5 MHz linear 
and log sweeps 

Int/Ext AM, SSB, 
Dualtone Gen. 

Int/Ext FM, PM, 
BPSK, Burst 

Ramps, Triangles, 
Exponentials 

New 
Features: 

ti 21.5 MHz 
ti .01 Hz steps 
ti multi-unit 

phaselock 

Telulex Inc. 

8 CAMERA DUO-QUAD DISPLAY 
BLOW-OUT. 8 camera B+W 2 page hi
res. real-time quad w/2 video outputs. 
Selectable display quad/sequencer or 
both. These units are brand new discon
tinued American · Dynamics AD1475A. 
Similar units in this magazine are twice 
the price. Not a China imitation. Industrial 
unit. Our reg. price $350, NOW $175 EA. 
While they last! Pro-Vid Sys. 781-933-
0827. E-Mail: RicksVideo@ MSN.COM 

FACTORY SALE! CNL100, CNP101: 
1/3" CCD, 430 line horiz., 12V/100mA, 
lens and pin hole types, lens 
3.6mm/F2.0, 1.27" (W) x 1.27" (l) x 1" 
(H). $43 @ 5 pcs., $38 @ _10 pcs. 
Distributors welcome. Mateo, Inc., 1-800-
440-0299 Fax: 630-350-9546. E-Mail: 
sales@mat-co.com Web site www.mat
co.com 

m~~~ 
Pulse Generator Noise Arbitrary Waveforms Unlimited Possibilities! 

2455 Old Middlefield Way s Tel (650) 938-0240 http:/jwww.Telulex.com 
Mountain View, CA 94043 Fax (650) 938-0241 Email: sales@Telulex.com 

Write In 42 on Reeder Service Card. 

COUNTER-SURVEILLANCE=$250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe'? 
Learn how others (without prior experi
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 

FACTORY SALE! PS 102: Built-in pin 
hole CCD, lens size: 1.2mm. 5-1/2" (D) x 
1.7" (H). $69 @ 5 pcs., $65 @ 10 pcs. 
Distributors welcome. Mateo, Inc., 1-800-
440-0299 Fax: 630-350-9546. E-Mail: 
sales@mat-co.com Web site www.mat
co.com 

FACTORY SALE! QVS 104: 4 BNC/RCA 
12 pixels, 256 scale. 8.5" (W) x 2" (H) x 
5.5" (L). $169 @ 5 pcs., $149 @10 pcs. 
Also available: 8-1 video auto-switcher, 
$65@ 5 pcs., $58 @10 pcs. Distribut()rs 
welcome. Mateo, Inc., 1-800-440-0299 
Fax: 630-350-9546. E-Mail: sales@mat
co.com Web site ·www.mat-co.com 

FACTORY SALE! IC 113: PIA motion 
detector wl NO/NC alarm output. CCD 
camera with audio can be turned on by 
detector. 5-1/4" (L) x 2-3/4" (W) x 2" (D). 
$89@ 5 pcs., $82@ 10 pcs. Mateo, Inc. 
1-800-440-0299 Fax: 630-350-9546. E
Mail: sales@mat-co.com Web site 
www.mat-co.com 



FACTORY SALE! AS 1000, 2.4GHz 
transmitter & receiver. Capable handling 
total of 4 wireless cameras, range: >300' . . 
Built-in camera, 380 TV line. $189 @ 5 
pcs., $179@ 10 pcs. Additional camera 
$99 @ 1 O pcs. Mateo, Inc. 1-800-440-
0299 Fax: 630-350-9546. E-Mail: 
sales@mat-co.com Web site www.mat
co.com 
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ALARM CATALOG of panels, motion 
detectors, contracts, CCTV & more. 
Equipment that only the professionals 
can buy. Send $2 to HES Electronics, 
POB 183, Brick, NJ 08723. Mention this 
ad and get a $10 off cerjificate! Visit 
www.heselectronics.com 

SATELLITE 
EQUIPMENT 

DSS AUTOMATIC LNB cutoff. Very low 
noise, no adjustments, works with all 
models. $60 each, plus shipping 
charges. 10% discount for 10 or more. 
Call 703-764-5118 to place an order. 

SATELLITE EQUIPMENT available: Re
ceivers $25 and up; 20-25 LNB $30; C
KU feed horns $65. Call 757-599-4408. 

FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and "4DTV." 
Skyvision, 1010 Frontier Dr., Fergus 
Falls, MN 56537. www.skyvision.com 
Call 1-800-543-3025. 

Write In 44 on Reeder Service Cerd. 

FREE SATELLITE TV CATALOG. Tech 
books, installation videos, analysis soft
ware 1-800-843-2425 or 
www.baylin.com 

USED SATELLITE EQUIPMENT. You 
name it, we have it. LNAs, downconvert
ers, drives, receivers. Working condition 
guaranteed. Call 765-385-2305. 

FREE SATELLITE TV INSTALLATION 
TOOLS AND EQUIPMENT CATA
LOGUE: for complete installation. 
Consumers, dealers, distributors and 
technicians welcome. 1-800-646-8665 or 
www.natropolis.com or fax 651-641-
1898. Natropolis, lnt'I, PO Box 14115, 
St. Paul, MN 55114 . . 

L BAND quadrifilar T/R antenna, 55 dB 
LNA, 20 watt HPA, works great for 
remote GPS. Info at afstar.com 

BEST PRICING on 18" satellite TV sys
tems for home and RV. DSS, DISH 
Network programming, multi-room view
ing options, accessories. www.skyvi
sion.com Call 1-800-543-3025. 

1998 DSS SOFTWARE COOKBOOK 
700+ CD-ROM COLLECTION 
CLONING REVERSE-ENGINEERING, 
PPV, ADULT, EMULATORS, DIA
GRAMS, SCHEMATICS, PATCHES, 
PLANS, MUCH MORE. (SPECIAL: 1 ST 
500 ORDERS GET 500+ ADDITIONAL 
PROGRAMS!) WHOLESALE ONLY $22 
(BUY 2, GET 1 FREE!!!). DSS TEST
CARD INFO SOURCE MANUAL $10. 
VISA/MC/AMEX/COD/CHECKS/MO. 
BRINKER ENGINEERING LABS, USA. 
CALL NOW 352-429-5496. 

SATELLITE RADIO BOOK AND 
GUIDE. New book covers all Audio 
Services, SCPC, Subcarriers, FM 
Squared, Facsimile, Press Services, 
Weather Services. Simple how-to
receive instructions. $16.95 plus $3 
Priority Mail. UNIVERSAL ELECTRON· 
ICS, 4555 GROVES ROAD, #12, 
COLUMBUS, OH 43232. 614-866-4605. 

THE BEST is back to stay. Master code 
recovery. 16c5x, 16c62x, PALS, GALS, 
other microcontrollers, etc. Check out our 
web page at www.acdinc.com for details 
or call 703-764-5361 or write Advanced 
Circuit Designs, Inc., 5765-F Burke 
Centre Parkway, Suite 317, Burke, VA 
22015. 

DSS TEST CARD information. Call toll 
free, 1-888-416-7296. 

MILITARY SURPLUS 
ELECTRONICS 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. 
Message: 603-645-4n6 or www.tiac.net 
/users/quiksand/goldtek.htm 

AUDIO - VIDEO 
- LASERS 

MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $9.95 ea. + 
$3 shipping. Call 1-888-467-6150, all 
major credi( cards accepted. Computers 

• & components at wholesale prices. 
www.cconusa.com 

SYNC-A-LINK UNIVERSAL VIDEO 
SYNC GENERATOR restores all hori
zontal & vertical sync lines, DC level, 
compensates for inverted video, color 
phase, from standard or distorted ana
logue video-type formats. Comes com
plete with operations manual & 90-day 
wartanty. $160. 918-479-6451 or write to 
Sync-A-link Communications, PO Box 4, 
Locust Grove, OK 7 4352. 



START YOUR OWN TECHNICAL VEN
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE II tells how. We now have 
autographed copies of the Guru's under
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

i 
ANTIQUE VIDEO TRANSFER SER
VICE: transfer of any 2" quadruplex video 
tapes. Quad TV spots, features, medical, 
corporate, military, government, and uni
versity tape libraries TRANSFERRED 
TO VHS. Affordable. Phone/fax 415-821-
7500. If no answer call 415-821-3359 or 
pager 415-245-8700. 

BROADCAST VIDEO equipment want
ed: all types, new or old. Please call, Jon 
with into: 1-800-539-2859. 

WANTED: PRO video equipment, VCRs, 
switchers, cameras, etc. Advanced 
Media 702-874-1911. 

FREE LASER CATALOG. Helium-Neon, 
Argon, ruby, visible laser diode modules, 
lightshows, holo~raphy, laser pointers. 
Lowest prices. Midwest Laser Products, 
PO Box 262, Frankfort, IL 60423. 815-
464-0085 www.midwest-laser.com 

CREATE 3-D video images with the 
Visual Eyes Video system. Phone or 
fax 918-479-6451 or write to Sync-A
Link, PO Box 4, Locust Grove, OK 
74352. 

SONY PLAYSTATION MODCHIPS. 
Allow you to play CDR backups & 
imports. $10 ea. + $3 shipping. Quanity 
discounts. 619-590-9320. 

VIDEO TAPES: Sony regular 8mm 
needs splice or fix $50/100 pcs. New 
clear plastic 8mm video cassette cases 
$25/100 pcs. 310-515-2058. 

CABLE TV 

UNMODIFIED JERROLD 212 converter 
$50. 97.5, 106.5, 108.5, AB filters $12 
ea. 1 OOdB deep. Digital 125 ch PRO con
verter $150. Call for the best you can 
buy! Toll free 1-888-561-4796 M-F 10-
6pm. http://bbctech.hypermart.net 

NOTCH FILTERS 110, 108.5, 106.5, 
97.5 75dB deep notch. $19.95 ea., 1-5 
qty. $15.95 ea., 6-1 O qty. $11.95 ea., 11-
20 qty. $9.95 ea., 21 or more qty. Call 24 
hr. order and information hot line 516-
389-3536. 

GENUINE UNMODIFIED JERROLD 
DPBB 7312. 1-800-804-8655. E-MAIL: 
CLEWIS7298@AOL.COM 

NEWI CABLE converter electronic ser
vice equipment and supplies for most 
cable converter boxes. Highest service, 
lowest prices. Call Ken Erny Electronics. 
24 hr. order and information hot line 516-
389-3536. 

ADEAL4U WHOLESALES BIG SAV
INGS $$$ BEST QUALITY - NO CHEAP 
CLONES 888-387-1248 www.adeal4u. 
com 

JERROLD UNMODIFIED CONVERT
ERS FOR SALE. CALL FOR BEST 
PRICES. NO DESCRAMBLER SALES. 
CALL BALD ELECTRONICS 1-800-322-
6316. 

PICS, GALS "READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683-
0500. 

125 CHANNEL Digital Pro converter 
with audio & video $82 each. Panasonic 
TZ-PC175DG2-7 converter with volume 
control $135 each. The best converters 
you can buy! Please call 1-888-561-
4796. 

UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, 
Panasonic 175, 145 vol. & non-vol. Regal 
RR-92 & RC 83, DPS, DP?, DRZ, 5503 
VIP, SA 8580. Guaranteed low prices. 
Please call for more converters 405-631-
1856. 

WANTED PIONEER 6110, 6310 CON
VERTERS, RAW, TOP CASH, LOTS 5 
OR MORE. 702-642-0325. 

PIONEER 6110, 6310s, READY TO GO, 
SATISFACTION GUARANTEED, 
SORRY NO NEVADA SALES, LESS 
BUSTERS ELECTRONICS, 702-642-
0325, WEB: WWW.lessbusters.com 

FREE CABLE DESCRAMBLER 
PLANS! For details write: Sierra 
Publishing, 909 E. Yorba Linda Blvd., 
Suit~ H-181, Dept. NVL, Placentia, CA 
92870. 

AS-IS converters Oak Sigma, $20; 
Zenith, $7; genuine unmodified DPV5, 
$10. Call John 419-243-7856. 

THE BEST is back to stay. Master code 
recovery. 16c5x, 16c62x, PALS, GALS, 
other microcontrollers, etc. Check out our 
web page at www.acdinc.com for details 
or call 703-764-5361 or write Advanced 
Circuit Designs, Inc., 5765-F Burke 
Centre Parkway, Suite 317, Burke, VA 
22015. 

PLANS: DESCRAMBLE CABLE FOR 
UNDER $12. PLUS TWO FREE 
BONUSES. TOLL FREE 1-888-588-
3715. 

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. 

INDUCTANCE 
METER 
This is the kit 
everyone_ has 
been asking for. 
Turn your digital 
volt ohm meter 

into an inductance meter. It will read inductors 
3uH to 7MH. Power requirement 9v DC. 
SIZE: 1. 75' . x 2.5" 
IA-1 
IA-1CABINET 

KIT $14.95 
$8.95 

DIGITAL 
THERMOMmR 
The DT-3 kit will 
tum your digital volt 
ohm meter into an 
accurate digital ther

mometer with .1 degree resolution. Measure 
temperatures from -40° to 250F0 The remote 
sensor is .25' sq. and can be mounted many 
feet from the meter.Power requirement 9V DC 1--------------1 SIZE: 2' x 1.35" 

DT-3 KIT $8.95 

CAPACITANCE 
METER 
This kit will turn 
your digital volt. 
meter into a capac
itance meter. Turn 

Our TV titers elmnate unwanted TV channels or 
interterence that afters both sound and video with 

~ 

that junk box of 
unmarked capacitors into a fortune of 
usable parts. Measure capacitors from 
<2.2pF to 2.2uF.Power requirement 9v 
OC. SIZE: 1.80" x 2" 

a BEEP BEEP BEEP. wor.s on cable 
chatlllels (2 thru 22) only. 

NOTE: All TV Filter Kits are 
sold for educational purposes only. 

You must obtain permission from your 
local cable company before using these filteni 

on your cable system. 

FM STEREO TRANSMITTER Have your own FM radio station. My stereo signal you plug 
into the FMST-100 transmitter kit wi.B be transmitted to any FM radio tuneable from 76 to 108MHz FM. 
Plug in your CO player, tape deck and have a wireless link to any FM radio, within 200 fl Listen to your 
CO while mowing the lawn. Transmit from your car to your camper, or through an audforium. Transmit 

• 16 TIL Level OutpU1s 

TONE 
DECODER 

• DTMF Decoder Decodes 16 different 
touch tones using the phone, radios, 
or scanners. 

• One relay & driver circu~ on board. 
• 9v battery powered.Size: 2 3/4' x 21/8" 

CA-1 KIT $12.95 

\11 
VOICE ACTIVATED 
SWITCH 
This VOX circuit can be 
used to operate a tape 
recorder, ham radio, CB 
radio, or tum on an alarm. 

The VOX-1 kit has 100MA of outpU1 that oper
ates a relay, light, motor, ? What could you do 
with a sound activated switch? Power require
ment 7.5TO18v DC. SIZE: 1.5' x 1.3' 

If you want ro switch more power see our 
Triac (TP-1) or Relay (RP-1)Power kit. 

music on one channel sing on the other. Compatible with any audio system. Clarity is excellent, aprox. TT-16 KIT $34.95 VOX-1 KIT $6.95 
-'#~~!!11".11""11~~::::;:1!'\ 40dB stereo separation. Length of anlenna detennines dis- l-----...,..,.=~=---+-------------11 
I'! lance of transmission. Comes complete with left & right input WIRELESS ~'· PHONE RECORDING 

level control as well as a aystal for left & right stereo separa- • FM MICROPHONE ':. SWITCH 
lion. ANTENNA NOT INCLUDED 9v Battery operation. 

Small but mighty this little ~':. This phone line powered 
FMST-100 SIZE: 1.5"x1.6" KIT $29.95 jewel will out perform most v sw~ch is-small eoough to be 
Cabinet SIZE: 1.5'x2.5"x3" $8.95 un~s many times its price. installed anywhere. Every ._ ___ __;=:;..._-----------,...-------I It really stomps out a sig- Jime the phone is picked up the recorder wiU record 

nal. The WM-2 kit Is a both sides of the conversation autQf'f181ically. Use it 
RAINBOW MINI-LIGHT Super Bright Flash Ilg ht buffered wireless mike that operates from in your office to record an phone calls so you doni 

• LED's don't 
bum outl 

Lights up 

• Battery lasts 
for years! 

a complete bedroom 
at night 

• lfyouhave 
your keys, you'll 
have a flashlig'lt 

• Replaceable battery! 
• Bett..- buy 2, your 

wife is gOtnQ to take 
yo<ssl 

~~'low ~t~ sg•~••h 
Blue MLB 

:;:9red ~tr' $129~1ch 

LIE 
DETECTOR 
This kit can be 

.-Jc:..r;:;.=""'-~ great fun at par
ties. When you lie, 
generally your 
hands will sweat 
and the more you I--,,.~~ 

~-~-~ sweat the louder 
the tone. This k~ 

allows you to measure these changes, only a 
slight amount of change will cause the tone to 
increase in frequency. Power requirement 6 to 
12v DC. SIZE: .8' x 1.2' 

LD-1 KIT $9.95 

80MHz to 120MHz FM, the frequency of any loose important information. SIZE:1' x .6' 
broadcast FM radio. Includes a mini-electret If you want to switch more power see our 
mike. 6 to 12v DC. SIZE:1.25' x 1" 

$14 9 
Triac (TP-1) or Relay (RP-1)Powerkir. 

________ K_rT __ ._5-t TEL:SW1 KIT $12.95 

DC VOLTAGE 
MONITOR WATER ALARM 
If battery status is Don't ever get stuck with 
important, you a flooded basement or 
need this kit. This over fill your water buck-
kit uses 7 LEDs et. When the liquid level 
to monilor 12v reaches the sensor it 
DC in 1v, 1/2v, or automatically turns the 

1/4v steps. Monitor av or 5v in 1/4v steps. pump on or off. The Water Alarm supplies you 
Great for boats, motor homes, model planes or with 100 mA of output that activates a relay (that 
race car ni-cads. All parts and instructions are you supply ). This relay can tum on a sump 
included. SIZE: 1.3" x 2.7". If you want to pump, or in applications where you are fil~ng a 
switch more power see our Trisc (TP-1). · area with liquid it turns off the pump. Sensor 
VM-1 KIT $7 .95 included. Size 1.4" x 2· 

For110AC VM110 KIT$10.95 WA-2 KIT 17.95 

This Manual contains schematics, 
parts lists & P.C. board layouts for 

many of the Rainbow Kits. Use 
your own parts to construct 

Please add suffident postage First lb SS.SO Canada $1.50 Addiuonal LB. Add $1.00 
US RJNDS ONLY We l'iH accept telephone orders for Visa or Maste1tard 

Elactronlc Rainbow Ind., Inc. BE 

6227 Coffman Rd. lndlanapolls, IN 46268 • our kits. 

KIT BOOK 
s149s EUiCTIOllK 

RAINBOW 
CALL 317·291·7262 FAX 317·291-7269 
INTERNET: www.ralnbowklts.com l,,.t'-@..i 
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ELECTRONIC TEST EQUIPMENT 
BOUGHT & SOLD 

90 DAY WARRANTY PARTS&: LABOR• 10 DAY RIGHT OF RETURN, OPEN AccouNrs 

Ailtech 360D11, Frequercy Syn . . 01·2GHz .... . ...... . $800 HP 86601A, RF Plug-In, 110MHz ... . ... .• . . . . ....•.. $200 
Ailtech 7615, Noise Source, 28VDC, .01 ·1.SGHz . .... . • . $250 HP 86602A, RF Plug-In, 1300MHz ......• • •... .. . . ... $500 
Ailtech Type 32, Precision Attenuator, ().100dB . .. ..... . $300 HP 86603A, RF Plug-In, 2600MHz . .. . ...... . • .. ... $1,500 
Argosyslems AS210, Frequercy Calibration System ... $2,000 HP 86632A, Modulation Plug-In •.•. . ...... . ... . .... $200 
Bird 4381 , RF Power Analyst Opt. 832 . . . .. .. .. ... . . . $200 HP 8672A/01 , Signal Generator, 2·18GHz ........ . ... $5,000 
Boonton 1020, Signal Generator, .45-520MHz . · · · · · · · · · $500 HP 8697A, RF Plug-In, 26.5-40GHz . . .. . ... .. . . ...• . . $250 
Boonton 518-A4, 0 Standard · · · · · · · · · · · · · · · · · · · · · · $100 HP 8743A. Reflection Transmission Test Set .. . •....... $200 
Boonton 82AD, Modulation Meter · · · · · · • · · · · · · • · · · · · $650 HP 8743A/018, Reflection Transmission Test Set, 18GHz . $300 
Boonton 92BD, Digital RF M1H1YOlt Meter . ...... . ..... . $250 HP 8750A, St N , I I de C bl $250 
Boonton 4200/4E Power Meter 1 BGHz $600 orage orma.zer, nc u s a e . . . . . . . . . . 
Boonton 4200!4G° Power Mele; Sensor · 0;:26 5GHz' · · · · 5200 HP 8755C, Network Analyzer Plug-In ... . . . .. ... .. . ... $250 
Boonton 4220/51013, Power Meter. 1aGHz .. .' . . ... : : : : $600 HP 8756A, Scalar Network Analyzer .. .. . .. .•. . .... $1,500 
Boonton 4300, Power Meter w/2-51013 Detectors, HP 8970A, Noise Rgure Meter .... . .. .. ...... .. ... $4,000 

Calibrated ...........................•..• . .. $2,500 HP E3617 A, DC Power Supply, ().40V, 1 A . ... . ........ $250 
Bruel & Kjaer 1612, Bandpass Fdter ......... . ....... $250 HP K486A, Power Sensor, 18·26.SGHz ... . ......• . ... $100 
Caln. Inst 101T, AC Power Source •............. . ..•. $400 HP P486A, Power Sensor, 12.4·18GHz ... . .. . .....• . • $100 
Data Precision 6000/611 , Waveform Analyzer ....•..... $350 HP X486A, Power Sensor, 8.2·12.4GHz ...... . • . •..•.. $100 
Datron 1062, Digital Multimeter .. . .................. $350 Keithley 192, Programmable DMM, 6.5 Digi1s, HPIB ..... $600 
DR Thiedig MILLl·T02, Ohmmeter, Keithley 195A, Digital Multimeter •. . ..... . • • .... . . . .. $300 

1 Miliohm·2 Terraohms . . ... .. . . ......... . ...... $400 Keithley 614, Electrorneter .. . . ,. . . . . ... .. .. ... . . .. $700 
Eaton 380K11 , Frequercy Synthesizer, 1·2000MHz ... . $2,000 Krohn-Htte 3202, Filter, LP, HP, BP, Unused .. . ... . . . .. $350 
EIP 371, Source Locl<ing Microwave Counter, 18GHz ... $1,000 Leeds & North 1091, Capacttor Decade, .001uF·1uF . .. . $150 
EIP 545A, Microwave Counter, Opt 02,05,08 . . ....... $1,000 Marconi 6960, Power Meler with 6920 Sensor . .• . ...... $600 
ESI 250DE, LCR Bridge •• · .. . . · • · · · · · · · · · · · · · · · · · $200 Narda 5082, High Directivity Bridge, 2·18GHz . . . . .. •... $300 
ESI 296, Auto LCR Meter · · · · · · · · · · • • · • · • • · · • • · · · · $800 Narda 5292 Directional Coupler, HBGHz . . .... .•.• . .. $200 
Fluke 515A. Portable Caibralor · · · · · · · · · • · • • · · · · · · · $800 PMI 1018B Peak Power Meter $200 Fluke 5408 Thermal li nsle Standard $500 ' ..... . .............. . 
Fluke so10A, Freque~ syn'thesizer, lOH~:1 ·1 MH~ :: : : : : $300 Racal Dana 1515, Delay Pulse Generato~ .. . .... . ... .. $500 
Fluke 6080A/AN Frequercy Syn 5-1024MHz $4 000 Racal Dana 1992, Frequercy Counter, High Stab ... . . . •• $500 
Fluke 8922A, True RMSVoltmet~;: ......... .°.°.°.°.°.°.°.° .. $250 Racal Dana 9082P, Signal Gen. 1.5-520MHz ...•.... .. $400 
Fluke ASS, Thennal Converter .. .. .... .. .. . ..... . .. $200 Raca! Dana 9303, True RMS RF Level Meter • . . . . .. ... $500 
General Microwave 4 78A, Peak Power Meter ..... . . . .. $700 Racal Dana 9515, Universal Counter, HPIB, Opt. 41 . .. . . $200 
General Radio 1557, Vibration Calibrator ... . ........ . . $400 Rohde & Schwarz SPN, Audio Generator .... .. . . ...... $300 
Gigatronics 600/6-12, Frequency Synthesizer . . • . . .... $1,000 Sencore TF30, Super CricketTransistorTester . . .. • . •. . $200 
Gigatronics 600/1()-18, Frequercy Synthesizer ...•.. . . $1,500 Simco A300, Aerostal Anti-static . . ..• .. .......... . .. $100 
Gigatronics 910, Frequercy Synthesizer, .05-26GHz, Tek 067-0681-01 , Tunnel Diode Pulser. • . •. ... • . . .. . . . $100 

OpL 03/06 . ........ . .. . ••. . ••..•.•••••.••.. . $8,000 Tek 134, Probe Amplifierfor P6021 & P6022 • . .. . ••.... $100 
Guidline 9154C, TransYOlt Standard Cell ... . . . ..... .. . $300 Tek 1420, NTSC Vectorscope . . .. .... .... .. . . .. . ... $500 
Guidline 95n, Precision DMM, 7.5 Digits . ....•.... .. . $300 Tek 1470, NTSC Color Sync & Test Sig. Generator . . ..... $500 
Hitachi V-212, Scope, 20MHz, Dual Trace . ....•.... . .. $200 Tek 1502, TOR, Opt. 4, Chart Recorder ...... . ...... $1 ,000 
HP 11590A, Bias Network ..... . . . . · ..... . . . · · . . • . $250 Tek 15028/03/04 TOR LCD Displa~ Battef)I and 
HP 11604A, Universal Extension ... . ........ ... ..... $100 Chart Recorde; .. . .' ........ . .' . ..... : ......... $2,500 
HP 11605A, fleXJble.Ann . • · · · · · · · · · · • · • · · · • · · · • · · · $100 Tek 1503/01/05, TOR, Scale in Meters . ... . . . ....... $1,000 
HP 11638A, Calibration Kit, Type N . . ....... . ........ $600 Tek 178, Linear IC Test FIX!ure, For sn ...... .... .... $150 
HP 116658, Modulator · · · · · · · · · · · · · • · • • · · · · · · · • · • S250 liek 2336 Sc""" 1 OOMHz Dual lirace $700 HP 11712A, Se . Ktt for 8670 Se . I t $500 ' ..,.-. ' .. .. ... . .. .. .. . 
HP 11869A, Ada":- for Plug-In 8350~ ns .. . .. . ..... $350 Tek2432, Scope, Digttal, 300MHz, 4 Channel. ........ $2,000 
HP 1600A, Logic Analyzer w/pods .•..• :: :: :::::::::: $400 Tek 24458/10/12, Scope, 150MHz, 4 Trace, HPIB •..... $1,800 
HP 16500A, Logic Analyzer System ................ $2,000 Tek 2465, Scope, 300MHz, 4 Channel . . .. . . .. ...... $1,800 
HP 165108, Logic Analyzer Card, 16500A System ...... . $500 Tek 305DMM, Scope, 10MHz, Dual Trace, DMM, battery .. $500 
HP 16530A/16531A, Digital Scope Card, Tek 4041 , System Controller, GPIB ............•..... $200 

16500A System .. . . . . •. . ... .• ..... .. . . ... ... .. $500 Tek 436/022, Power Meter w/8481A, Cable, GPIB . . ... . $1,200 
HP 2140, Pulse Generator . . .. . . . .• . ... . ..•.... ... $1,000 Tek 464, Scope, 100MHz Dual Trace, Storage . , .... . .. . $400 
HP 33102A, Microwave Sri:h, 100MHz-18GHz . . : . • . . . $100 Tek 465, Scope, 100MHz Dual Trace .. .. ... . • . •. . ••.• $400 
HP 3312A, Function Generator, .1-13MHz, Sweep ..... . . $400 Tek 491 , Spectrum Analyzer wh.lixers to 40GHz . .. ... .. $600 
HP 3325A, Function Generator . .... ... . .. .•.... .. $1,000 Tek 492/02, Spectrum Analyzer. ..... .. .... .. ...... $3,500 
HP 3325A/01ill2, Function Gen. Opt. 01/02 .... .. .... . $1,500 Tek 496P, Progammable Spectrum Analyzer .. . .. .... $4,000 
HP 33322H, P~mable Attenuator, DC-18GHz . ..... $250 Tek 5A13N, Differential Comparator . . ............ .. . $250 
HP 3400A, RMS Voltneter, 10Hz-10MHz .....•.. . .•... $200 Tek 5A20N, Differential Amp ... • .. .•• .. • .... . . • • •.• $100 
HP 3455A. Digital Multimeter . . . : : . .•..... ... ... . .. $300 Tek 604, "IC( Mon~or . . .. .. . . . .. . .. . . ... . ... .. . ... $100 
HP 3456A, Digital Voltmeter, .6:5 Digits. · · · · · · · • · · · · · · · $600 Tek 7020, Progammable Digitizer Pl . . . .... .. .. ... .. $600 
HP 3468A, Multimeter, 5.5 Digi1s .... . ... . ..... · · · · · · $400 iek AAS01 , Distortion Analyzer ......... ... .• .. . . .. . $800 
HP 41408, Picoammeter, DC Source · · · · · · · · · · · · · · · $2,000 Tek DC503, Universal CounterTimerTMSOO . . . . ... .. .. $100 
HP 4274A, Multi·frequercy LCR Meter, Opt 001,002, Tek DCS04, CountermmerTMSOO •.•....• . .....••.• $100 

H~:!:!mii. ·~·~iir." t.tf>is:: ::::: ::::: ::: ::: ri:I Tek DMS02A. Autorang;ng DMM . . . . .. . ..•....•• . .. . s150 
HP 5004A, Signature Analyzer .... . . •• •• ..• ••. . . . .. $100 Tek FG501 , FunctlOfl Generator, 1MHz ............... $100 
HP 50058, Signature Multimeter .. .. . . . . .. . • .• .. . . .. $350 Tek FG502, F.unct~ Generator, .1Hz-11MHz .......... $250 
HP 5006A. Signature Analyzer . ..... .. ....••.. ... . . $300 Tek P6046, Differential Probe ...... . • . .•.. . ......... $300 
HP 5182A, Waveform Recorder, Generator .. . .. . . ..... $500 Tek P6202, Current Probe . . ..... . .. . •. ... . . .. . .. . . $400 
HP 5316A, Universal Counter ..•. . . . • . . . .•.... . . ... $200 Tek P6204, 1GHz FET Probe .. . ... . ..•. . • .•.. • . •.• . $300 
HP 5328A/021/040, Frequercy Counter, DMM ....... ... $250 Tek P6430, Temperature Probe . . . • . •••••• ... . . .•• . • $100 
HP 5334A/020, Universal Counter w/fNM •• . ••.• ...... $600 Tek PGSOB, Pulse Generator, 50MHz •..• .• .• . • • •.• . • $300 
HP 5335AI010, Frequency Counter . . ... .•. . •..•.•.•• $600 Tek PS503A, Dual Power Supply . ... • .. •.• •.•. • . ••.• $150 
HP 5335AI030, Frequercy Counter, 1300MHz .. . .. . .. .. $800 Tek SC502, Scope, 15MHz, Dual Trace ..•.••...•. . ••. $200 
HP 5340A. Frequency Counter, 1 BGHz . .. ... . . .. . .... $600 Tek SC503, Scope, 10MHz Storage . .. . .•. .• •. . .... . . $400 
HP 5340A, Frequercy Counter w/Opt 01/02/011 .. • . .•.. $800 Tek SC504, Scope, BOMHz, Dual Trace .. .. . , . . . .. . . . . $500 
HP 5342A, Microwave. Counter ...• ..... .. . .•...... $1 ,000 Tek SG502, Sig. Gen. 5Hz-50KHz .. . . • . •. . . . .. . ..• . . $200 
HP 5350A/010/002, M1C1owave Frequercy Counter .. • · . $2,000 Tek TG501, Time Mark Generator ........•. . ... . .. . . $200 
HP 5355A, Auto. Frequercy Converter Plug-In •• .. · • • • • · $300 Texscan SSG2000, Freq. Syn., 100KHz-2GHz, 
HP 54100D, D9tal Scope, 1GHz . . .. .. .. . . . .. . • . .. $2,000 AM FM $1 800 HP 54200A, Digital St Scope $800 ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 
HP 6112A, Power su:.ge ().4QV, O.SA. : : : : : : : : : : : : : : : $200 Ungar 4624, Solder, Desolder Station .•• . . ..• ••..• • .. $250 
HP 8015A, Pulse Generator, .1Hz-50MHz, 30V . • . . . . . .. $500 Vallalla 2000, Auto .D1gttal Watt-Ammeter •• ·:. ·: •••••• $200 
HP 8165A, Programmable Signal Source Vu-Data 5110, Semiconductor Tester, In/out CllCU~ ...... $150 

.0001-SOMHz ... •. . .. . • ... • . •. . : . ... ••.. •• .. $1,600 Wavetek 143, ~Hz Function Generator . ••. .. •• . • . •. $200 
HP 83508, Sweep Oscillator Mainframe . ..... • . . .• . • $2,500 Wavetek 1084, Signal Gen. Sweeper, 3.5-4.SGHz .. . .... $300 
HP 83540A. RF Plug-In, 2-3.4GHz .. ... .. .. ........ $1 ,200 Wavetek 180, Sweep/Function Generator .. .. . .. .... . .. $200 
HP 83545A, RF Plug-In, 5.!f.12.4GHz . ...... . . .. .... $1,200 Wavetek 185, Sweep Function Gen . . 0001-sMHz .. . .•.. $400 
HP 8410C/8412B, Network Analyzer Wavetek 186, 5MHz Phase Lock Generator . . . . . .... . .. $200 

wl8411A/Opt.18, 18GHz . ... .. . . • . . .... ... . . . . .. $800 Wavetek 1910, "ICf Monttor, Dual Trace . . • . . .. •.•. . . . . $400 
HP 8411A. Frequercy Converters .. . . • . ..• . . . . . ... . . $250 Wavetek 452, Filter, Dual HiA.o, 1Hz-10KHz . ... .. . .... $450 
HP 8414A, Polar Display ... .. ... . .. .. .... . . .. .... . $300 Wavetek 7530A, FFT Spectrum Analyzer 0-100KHz . . . .. $500 
HP 84456, Spectrum Anyz., Automatic Pre-Selector • . . . . $300 Wavetek 907, Signal Generator, 7·11GHz •••.•• . •••• . • $600 
HP 8496B, Attenuator, 110dB •. . .. . ..•. . . .. . . • .. .. . $250 Wavetek 955, Micro Source, 7.5-12.4GHz, AM, FM, 
HP 8505A, Network Anyz. w/8501A & 8503A, Opt. 05 .. . $4,000 Sweep .. .. . ... . . •....•.. . •...•... ......... $1,000 
HP 85538, Spectrum Anyz., RF Plug-In, 1KC..110MHz ... $200 W~tron 560A, Network Analyzer .. . . • ... . .•.•.. • . . . • $800 
HP 8557A/180TR, Spectrum Analyzer, .01·350MHz · · · · $1,000 Wi~on 56().97A50, SWR Autotester, .01-18GHz .... . ... $500 
HP 8559A/182T, Spectrum Analyzer •. 01·21GHz ... . .. . $2,500 Wdtron 610D, sweeper Mainframe . . ...... . ....... ... $250 
HP 8559A/853A, Spectrum Analyzer. Digital, Wiltron 61 OD/6237D, Sweep Generator, 2· 1 BGHz .. ...• . $800 
HPO~~H~;,,· ~ .. oi.'i2GH ... ...... ... :·: Witron 6213D, RF Plug-In, 10MHz-4.2GHz • . ......... . $400 
HP 8566A, Spectrum Ana~· : . . • .. . . ~ .: : : : : :::: s20:000 Wiltron 6219D, RF Plug-In, 2·8GHz . •.••.. . .•.••.•... $200 
HP 86222att69, RF Plug-In, .01-4GHz ... . . .. . . ... , $1,000 W11tron 6223D, RF Plug-In, 4·12.4GHz . .. . .... . . . •. . . . $250 
HP 86241A, RF Plug-In, 3.2-6.5GHz ... .. .. . .... . .. .. $400 Wdtron 6229D, RF Plug-In, 7.!f.18.SGHz . . .. .. ..•• . . . . $300 
HP 86260A, RF Plug-In, 12.4·18GHz . .•.• .. .... . ... . $400 Wdtron 62FF75, VSWR Bridge, 1().1000MHz ....•. . • . . $150 
HP 86290A, RF Plug-In, 2·18GHz . . ..........•. . .. $1,200 Wdtron 6647A·20/02I03, Programmable 
HP 862908, RF Plug-In, 2·18GHz .. . .... . .... .. ... $1,400 Sweep Generator .......... . ........... . . . .. . . $4,000 
HP 8656B, Signal Generator, .1-990MHz, AM/FM . .. . .. $3,000 Wiltron 6NF50, Aulotester, 1-1500MHz. for 640 .•... . .- .. $100 
HP 8660C, Freq Syn w/86603A & 86635A, 2.6GHz ..... $2,500 Wdtron 7850, Detector, 1-1500MHz, for 640 ......... . . $100 

MONTHLY CLEARANCE SALE 
HP 541 OOD, 1 GHz DIGITAL SCOPE 

RETAIL PRICE $18,500 •SALE PRICE $995 

HP 8901 A MODULATION ANALYZER 
RETAIL PRICE $9,SOQ • SALE PRICE $995 

PHELPS INSTRUMENTS 
2631 Hillside Ave., Norco, CA 91760 
909-279-7347 ·FAX 909-279-7347 
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• BUILT-IN voice activation (add $30) 

•Applications information includoo 

• Dimensions: 11 .5 x 7.0 x 2.75' 

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

~ ~150 Executive Park Blvd. #4600 San Francisco, CA 94134 
Pbaae: l•15) Ul-2811 • Fax: (*15) U8·2817 • Web:-w.1lldn1lnt.cam 

Write In 46 on Reader Service Card. 

EXPLOSIVE CABLE TV GRAB! 
BRINKER ZAPPER/SNOOPER STOP
PER combo module all in one! Buy 
wholesale factory-direct, no middle
man. Let others get fined + zapped 
instead. 100% COMPATIBLE. Your 
order shipped NATIONWIDE immedi
ately! LIFETIME GUARANTEE! 
VI SA/MC/AME X/CO D/MO/ 
CHECKS. ONLY $10 (SPECIAL: 31$20 
plus FREE DESCRAMBLER PLANS!). 
SUPER ZAPPER MODULES ONLY 
$161 (31$33)1 Use SUPER ZAPPERS if 
you have COX, TCI, WARNER in: CA, 
TX, FL, NY, PA, Ml. DESCRAMBLER 
PLANS (4=$5, 20=$15) 130+ 
DESCRAMBLER SOURCES ($5). 
FREE SHIPPING. OPEN 24 HOURS! 
352-429-5496. BRINKER ENGINEER
ING LABS, USA. 

MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $9.95 ea. + 
$3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 

UNMODIFIED ST 1000 and ST 4000, 
$20 ea. Bill 419-~85-3100. 

CABLE PARTS & EVERYTHING. Parts 
& accessories. Best prices & quantity 
discount. WE DON'T SELL BOXES. 1-
800-MODULE-O. 

SONY PLAYSTATION MODCHIPS. 
Allow you to play CDR backups & 
imports. $10 ea.+ $3 shipping. Quanity 
discounts. 619-590-9320. 

BOARD R US, for all your cable needs or 
computer software, programming service 
available. 4 MHz resonators 3 pins as 
low as 34¢. For info call 909-948-3736 or 
visit us at our web site 
http://members.aol.com/BoardRUs 

GENUINE UNMODIFIED JERROLD 
DPBB7312 FOR SALE 10 LOT MIN. 
CALL 708-715-6118. 

UNMODIFIED CABLE CONVERTERS: 
JERROLD, SCIENTIFIC ATLANTA, 
PIONEER, ZENITH, TOCOM. MIN 10 
LOT. CALL 708-715-6118 

WANTED: GENUINE RAW UNMODI
FIED CABLE TV CONVERTERS. TOP 
CASH.PAID. CALL 708-715-6118. 

UNBELIEVABLE PRICES. We carry a 
full line of cable tools and equipment for 
all your cable needs. Also a wide variety 
of electronic parts & accessories, tools, 
diagrams, converters, step-by-step 
instructions, no raw parts. Full technical 
support. 12pm-7:30pm EST. 1-800-562-
8442. 

• 

CABLE STOP, one stop for all your cable 
needs. Quality parts at a low price. 1-
800-562-8442 12pm-7:30pm EST 

PLAYSTATION MOD chips. Works with 
all models up to 750x. Color instructions. 
Five wire hook up, comes with wire. $5 
each, plus shipping charges. 10% dis
count for 10 or more. Call 703-764-5118. 

FOR ALL YOUR CABLE NEEDS: Call 
Images Electronics, for the best quality 
parts at the lowest prices. 909-982-2482 
or visit our web site at http://members. 
aol.com/lmagesCo 

WANTED: TEKNIKA 6510 cable con
verter boxes/parts. 415-221-5940. 

DISCOUNT CABLE converters, bullet 
snoopers, all makes and models: 
Genuine unmodified General 
Instrument, Jerrold, Tocom, Scientific 
Atlanta, Zenith, Pioneer, Panasonic 
and more. Best warranty. Free catalog 
1-800-243-0962. 

TELEPHONE/FAX 
I 

TELEPHONE CATALOG 160 pages 
including office automation, voice mail, 
1;1nd all phone accessories. Send $1 O to 
HES Electronics, POB 183, Brick, NJ 
08723. Mention this ad and get a 10% off 
certificate! Visit www.heselectronics.com 

NEW: MEMORECS, provides most 
important features your answering 
machine is missing. Oricom Technolo
gies, 303-449-6428. www.sni.net/-ori 
com 

PHONE SYSTEMS WANTEDlll We buy 
AT&T MERLIN, SYSTEM 25n5/85 and 
other AT&T phone systems. Please call 
for a quote or fax us your equipment list. 
KEYWAYS, INC., 937-847-2300 or FAX 

. 937-847-2350. 

COMPONENTS 

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. 
Autographed copies of the seven
teenth(!) classic printing $28.50. SYN
ERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. 
Message: 603-645-4776 or www.tiac. 
net/users/quiksand/goldtek.htm 

WANT TO Buy: ICs, military & aircr51ft 
relays, diodes, transistors, Cannon, 
TRW, Amp, Burndy, Deutsch, Bendix 
connectors, electronic test equipment & 
most components. Hoffy Electronic Ent., 
818-718-1165, FAX 818-341-5506. 



PHOTOMULTIPLIER TUBES, radioson
des, electro-luminescent panels, elec
tronic parts, test equipment. 
www.lonemtn.com 

FACTORY SALE! CNL100, CNP101: 
1/3" CCD, 430 line horiz., 12V/100mA, 
lens and pin hole types, lens 
3.6mm/F2.0, 1.27" (W) x 1.27" (L) x 1" 
(H). $43 @ 5 pcs., $38 @ 10 pcs. 
Distributors welcome. Mateo, Inc., 1-800-
440-0299 Fax: 630-350-9546. E-Mail: 
sales@mat-co.com Web site www.mat
co.com 

OLD ICs & TRANSISTORS WANTED: 
HIGHEST PRICES PAID please FAX 
your list with part number, quantity & 
condition of any semiconductors to 
Rick @ ESI, 5363 Broadway Ave., 
Cleveland, OH 44127. 216-441-8500 
FAX 216-441-8503. Since 19461 
www.electronicsurplus.com 

AMAZING! 35¢ ALL TOGGLE SWITCH-. 
ES. Brand new. Rated 6N125V. 
Hardware included. 1/4" panel hole. 
SPOT or DPDT on-on, or on-off-on. Min
imum 1 OOpcs./package. Add $6 freight. 
Gateway Products Corporation, PO Box 
936397, Margate, FL 33093, 954-974-
6864, Fax: 954-974-6818, VISA/MC, no 
COD. 

RF TRANSISTORS, TUBES, 2SC2879, 
SD1446, MRF455, MRF454, 3SC1969, 
2SC2166, 2SB754, TA7222AP, 
2SC1419, 2SC1947, 2SB688, 2SD880. 
MRF422, MRF448, MRF247, MRF317, 
SAV7, SAV17, 3-500ZG 4CX250B, 
572B, 3CX3000A7, 4CX400A silver mica 
caps, resistors, electrolytics, etc. 
Westgate 1-800-213-4563. 

M ICROCONTROLLE RS 

ATMEL 90S1200/89C2051 PROTO
TYPE BOARD. High quality 2x3 bare 
board with 1 x2 prototype area: $15.50. 
Supports RS-232 interface, regulated 
power, connectors. Includes schematics 
for board and interactive programmer. 
Free software at WWW.2051 BC.COM 
System manual describing software 
operation and hardware construction: 
$15.50. Send check or money order to: 
2051 BC, 1826 Lambeth Way, 
Carmichael, CA 95608. 916-487-2513. 

PIC MICROCONTROLLER PROGRAM
MER KIT. Super value at $14.95 + $4.95 
shipping. See our web site for the com
plete range of PICs that can be pro
grammed. Includes PCB, parts and 
instructions. P16PRO shareware must 
be downloaded from the web. Amazon 
Electronics, tel 1-888-549-3749. Lots of 
other products. http://www.electron 
ics123.com 

Are you interested in Microprocessors & Embedded 
Control Sysiems? If not you should be! Look around. 
just about everything these days bas an embedded 
microprocessor in it. TVs, cars, radios, traffic 
lights & even toys have embedded compulers 
controlling their actions. The PrimerTrainer is 
the tool that can not only teach you how these 
devices operate but give you the opportunity 
to program these typeS of syslems yourself. 
Examples & exercises in the Self lnsttuction 
manual take you from writing simple programs to 
controlling motors. Start out in Machine language, 
then move on to Assembler, & then continue on with optional C, Basic, or Forth Compilers. 
So don't be left behind: thjs js jnfoonation you need to know• 

• Measuring Temperature 
• Using a Photocell to Detect Light Levels 
• Making a Waveform Generator 

Examples • Constructing a Capacitance Meter 
• Motor Speed Control Using Back EMF 

I n c I u d e : • Interfacing and Controlling Stepper Motors 
• Scanning Keypads and Writing to LCD/LED Displays 
• Bus Interfacing an 8255 PPI 
• Using the Primer as an EPROM Programmer 
• DTMF Autodialer & Remote Controller (New!) 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tesled is $169.95. This trainer 
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade * 
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, & 
Assemblerffenninal software. Please add $5.00 for shipping within the U.S. Picture shown with upgrade 
option and optiooal heavy-duty keypad ($29.95) installed. Satisfaction guaranteed. 

ClilAC. inc. 
1985 - 1998 

OVER 

12 11 EMAC WAY, CARBONDALE, IL 62901 
YEARS 

OF SERVICE 618-529-4525 Fax 457-0110 BBS 529-5708 
World Wide Web: h ://www.emaclnc.com 

Write In 47 on Reader Service Card. 

• WE INSTALL NEW ~AD OR NI-NW BATTERIES INTO YOIJR OR/GltAL CASE. 

• WE llMl'ffOi/E CAPACITY TO SETTER THAN OR/GIHAL rn 
• WE Fil( WHAT CAN'T SE FOIJHO. (OR AFFORDED) 
o WE PROVIDE QUICK SERVICE. I EXTENDED Ll'E FOR OUlER EQU/PfrlENT 
• WE OFFER FREE QIJCJTES. I FREE RETURN F QUOTE IS R£RJSED. 
• WE PROPER!.YDISPOSE OFYOIJR OUl CEJ.l.S SYRECvtLIHG. 
• WE GIVE YOU A 12 MONTH WARRANTY. 
o WE WILL BE HERE WHEN YOU HEED US I 12 l'EARS IN BUSINESS. 
o WESAVEYOIJ•m MONEY hM SS$$ 

• 110 JOB IS TOO LARGE OR TOO SMALL _ WE OFl'ER VOLUME DISCOONTS 
TO LAW ENFORCEMENT IC-OW'ANIES I FIRE DEPARTMENTS I UNIVERSff/ES 

GENERAL ELEcrRIC UN/DEN BENDO<KING 

MPO/PL.S - MPAIMPS/MPX ~APXSOO $21.!115 KR105/IAA 125 $ M.!15 
1DA704850P(1200mAH) $34.!16 APX550 1050 $2935 KENWOOD 
19A704860P(1SOOmAH) $ 39.95 100011001200 $34.!115 

PB2/KNB3 $ 2!1.95 
PL1!!0429763{T77)G1/3 $37.95 BP100/200l'2D5 $14.96 

PB21/21H $14.95 
MAXON SA-111561150 $3!1.95 205 lncto 13!50 $22.96 

PB25/H/26 $ 214.95 
TAD 14S> 15101520 $21.95 /COM CORDL.ESS DRILLS 

MOTOROLA BP2 / BP3 ,9P22 $ 18.95 Arty bn1rd 7 :ZV S 18.!15 
P200 HTl500 MT1000 EIP5/BP23/214 $214.116 Arty bl'llrd 9.6'1 s 2!1.!15 
NTN 4585 411214 5414 S 37.95 BP7 /C'87/BPe $34.95 Arty bn1rd 12.JN $ 32.95 
NTN 544 7 5521 5545 S 37.95 YAESU Arty bn1rd 14AV $ 37.95 

MIDLAND FNB3 4121416 $32.95 SURVEYING EQUIP. 
70-810 815 819 B21 $311.!15 FNBlll 21 211 %7 311 $ 32.!15 COltlPUTERS- PHONES 
71>-832 71M!315 $311.!15 FNB 1721136 $23.!15 Send battery !or quote. 

FOR INFORMATION ABOUT YOUR REQUIRE NIE HTS--·· CONT ACT US: 
PHONE OR FAX: (a14) 623-7000 E-MAIL TO: PRIMECELL @AOLCOM 
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS. RPS OR US MAIL 
DOWNLOAD OUR CATALOG, WEB SITE: http://Usen;.ao/.conrPt;!meC•ll 

MANY OTHERS AVAILABLE -WRITE OR CALL ~ 
FR E E c A TA L 0 G VISA 

ADD$ 4.50 SHIPPING & HANDLING PER ORDER 

Write In 48 on Reader Service Card. 

FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 

CALL ELECTRO-TOOL 

Cliatt - Case - Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperToots and others. BOOT Case, 
complete with tools .•. $419.95 
SOOT Case Only .•• $121.80 

pla:tt - Case - Cordura Exterior. Two exterior pockets . 
& one literature pocket. 660ZT Case, complete with 
tools ••• $223.00 
660ZT Case Only .•. $59.45 
Optional Sperry meter #DM6510 as shown ••• $65.00 

..... 

·~· 
\. ~\ , __ 
-WellerWCCIOO. Electronically 0111i\"ISOR - Superior 

controlled station, temperature magnification, Optical Glass 
adjustable from 350°F-850°F. Prismatic lenses (not plastic). 
Zero voltage circuit-safe for Select any one of (6) magnifica
sensitive components, 40 Watt tions ... $24.00 
pencil ... $97.90 

GoldStar - 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div,.high 
accuracy: ±3%, stable, low-drift design, 8 divisions of dis
played dynamic range and accurate, distortion-free wave
form measurements •.• $372.00 

Electro Tool, Inc. 

= 9103 Gillman, Livonia, Ml 48150 l••l 
Customer Service: (734) 422-1221 . . . 
ORDERS ONLY: 1 (800) 772-3455 

FAX: (734) 422-3432 
"Tools American Made." 

PICWISER LOW cost development 
system. Rapid prototyping system con
tains PIC16F84, integrated programmer 
and solderless breadboard. Write soft
ware on PC, program PIC16F84 using 
parallel port, and test circuits fast. Send 
$59 plus $6 shipping to: Emicros, 25759 
Ridgewood, Farmington, Ml 48336. 248-
477-6639, www.emicros.com 

TELEGRAPHY INSTRUMENTS, KEYS 
SOUNDERS, RELAYS, METERS, 
VIBROPLEX'S, PRACTICE SETS, 
INSTRUCTOGRAPHS, CALL BOXES, 
ETC. GOODMAN 217-345-6771. 

CRYSTAL SETS. Parts, plans, books, 
kits. Largest source in the world. Catalog 
$2. MIDCO, PO Box 222288, Hollywood, 
FL 33022. 

WESTERN ELECTRIC WANTED: 
1920's-1960's. Amplifiers, mixers, pre
amps, speakers, tubes, etc. FREE 
OFFER 1-800-251-5454. 

ANTIQUE 
ELECTRONICS 

WESTERN ELECTRIC WANTED: 1927-
1960s. Amplifiers, sp~akers, tubes, etc. 
Free offer. 1-800-251-5454. 

ANTIQUE RADIO CLASSIFIED. Free 
sample copy! Antique radio's largest-cir
culation monthly magazine. Old radios, 
TVs, ham equip., 40s & 50s radios, tele
graph, books & more. Ads & articles. 
Free 20-word ad monthly. Subscribe 
today. Six-month trial: $19.95. Yearly 
rates: $39.49 ($57.95 by 1st Class). 
Foreign: write. ARC, PO Box 802-G23A, 
Carlisle, MA 017 41. Phone: 978-371-
0512; Fax: 978-371-7129; Web: 
www.antique radio.com 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-3311/540-382-2935). 

Sell Nuts & Volts 
in your store and earn $$$! 

Contact us for details. 909-371-8497 
~-Mail distributors@nutsvolts.com 
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SURPLUS 
TEST EQUIPMENT 

HEWLETT PACKARD 
117298, Carrier Noise Test Set. ... ..... . .. . ... $3500 

11975A, Amplifier, 2-8GHz ....•.... . .... . .... $2000 
2148, Pulse Generator, 10Hz-10MHz ........ . .. $1000 
3312A, Function Generator, .1Hz·13MHz ... .. .... $700 
3325A, Synthesizer/Function Generator .... . .... $1000 
3325A/01/02, Syn1hesizer/FW'lciion Generator . . . . $1500 
3335A, Frequency Synthesizer, 200Hz·81MHz 

w/Opl 01 ...•......... . ................. $5500 
339A, Distortion Analyzer .... .. ........• . .••. $1000 
3456A, Digital Multimeter, 6.5 Digijs . ...•.•..•• . • $800 
346A, Noise Source, 10MHz-18GHz .. . •... . ..•.... $1100 
3478A, Digital Multimeter ...... . ..... . .... . . . . $700 
3488A, Swii:h Control ..•..•.•.•...•••.•••. .. $600 
3551A, Transmission Test Set .••.• . ••••.•• . ••.. $600 
3562A, Dynamic Signal Analyzer ......... . . . .. $6000 
35660A, SiglaJ Analyzer ......... . .•......... . .• $aJOO 
3575A, Phase Gain Meter 1Hz·13MHz •... . .. . .. $1000 
3577A, Network Analyzer w/350l7A Test Set . . .. $10,500 
3580A, Spectrum Analyzer, 5Hz-50KHz, Opt. 2 & 3. $1000 
3581C, Selective Volbneter ....•..•. . .•.• . .•. . . $800 
3585A, Spectrum Analyzer, 20Hz-40.1MHz ....... $5500 

4192A, LF Impedance Analyzer w/16007A Kit ... $11,000 
4193A, Vector Impedance Meter ...•........... $6500 

4342A, Q.Meter ..................•.. • ....• $1800 
4358, Power Meter .•..•.•..•.• . . • ..•.... . . . . $500 
436A, Power Meter w/Opl 022 . . .............. $1000 
4815A, RF Vector Meter .. . ....•••.. •. . • ..... $1200 
5314A/01Al2, Universal Counter . • •.•.. . ... . .... $225 
53168, Uni11ersal Counter .. . •. ... . . ....•..... $1000 
53288, Universal Counter .. . •...... . .... . ..•• $1000 
5335A, Frequency Counter, Opt. 10/20 . ...•...... $850 
5340A, Frequency Counter w/Opt. 01/02/011. .... . $1000 
5342A, Micl'OWlllle Frequency Counter, 

10Hz·18GHz . •• . •• . ••. . ••.• . ••..••..• . ... $900 
53508, 20GHz Frequency Counter .....•...•..• $3000 
5355A, Frequency Corwerter .............. . . . $1000 
5386A, Frequency Counter, 1 OHz-3GHz .... . • .. . $2000 
54100A, Digitizing Oscilloscope ............ .. . . $2500 
541000, 1 GHz Digital Oscilloscope •........... . $2700 
541100, 1GHz Color Digitizing Oscilloscope ...••• $2500 
54120A, Digitizing Oscilloscope Mainframe . . .. ... $5750 
54201 o. 09tizing Oscilloscope . ... . •..... . . . . $2650 
6011A, Autoranging Power Supply, 20V/120A, 

1000 Watt ....•............ . ......... . .• $1200 
6632A, DC Power Supply, G-20V, (}.SA, 100 Watt ..... $1000 
8011A, Pulse Generator ..... . . . •.. . ....•... . . $400 
8011A, Pulse Generator w/Opt. 001 . ..... • . . .••. $500 
80128, Pulse Generator .•.. . •. . ••........ . . . . $750 
80138, Pulse Generator . . . ....•....... . . . .... $750 
8112A, 50MHz Pulse Generator ..•... . .. . ..... $4000 
8116A, 50MHz Pulse/Function Generator, Opt. 001. $4000 
8160A, Programmable Pulse Generator. 50MHz . . . $2000 
8165A/002, Programmable Signal Source w/AM . •• $2200 
8347A, RF Amplifier, 100KHz-3GHz .•......• ... $3000 
8350A, Sweep Oscillalor Mainframe ........•... $1000 
83508, Sweep Oscillator Mainframe .........• · .. $1500 
83522A, Sweeper Plug-in, .01-2.4GHz, w/Opl 02 . . $4500 
83540A, RF Plug-in, 2.(}8.4GHz .... . . ... . .... . $2000 
83540A/002, RF Plug-in, 2·8.4GHz • . .. . . . .. . .• . $2500 
83545A, Oscillator Plug-in, 5.9-12.4GHz ..••. .. .. $1750 
8411A/018, Fl8QU8f1CY Converter .11to18GHz •. ... $500 
8494H, Programmable Atteruator (unused) .... . ... $800 
8495H, Programmable Alteruator (unused) ... .. .. $600 
8501A, S1orage Nonnalizer . . . .............. . . $1000 
8505A, Network Analyzer w/8501 A & 8503A . ... . . $4000 
8511A, HarmOOc Frequency Counter ... . . .. . . .• $5000 
85548, RF Spectrum Analyzer Plug-in, 

500KHz-1250MHz . .. . . . .. . . . ..•. .. . . . . ••.. $800 
8559A, Spectrum Analyzer Plug-in, .01 ·21GHz •••• $2650 
8566A/B, Spectrum Analyzer, 100Hz·22GHz ...• $22,000 
85698, Spectrum Analyzer, 10MHz-22GHz . • ••... $7000 
8622211, 5-p Oscillator Pklg-ln w/8620C Mnlrm . .•. $1250 
8640A, Sigl8i Generator, 0.5-512MHz .... ....... $700 
86406, Sigl8i Generator, Opt. 002, .5-1024MHz ..• $2100 
86406, Sigl8i Generator, Opt. 1, 2 ..•.• . • . .. . .. $2200 
8654A, Sigl8i Generator, 1G-520MHz . . .•...•••• $450 
8656A, Sigl8i Generator, 1 OOKHz-990MHz ...... $1700 
86600, Synthesized Signal Generator .....•..•.. $6000 
8672A, Synth. Signal Gen., 2.G-18.0GHz .. ••••••. $6000 
8748A, S.Panwneter Test Set w/Opl 026 .. . ..•. . . $1350 
8754A, Network Analyzer w/8748A Tes1 Set ...... $2000 
8756A, Scalar Network Analyzer . .............. $1500 
8757 A, Scalar Network Analyzer, 

1 OMHz.roGHz ...... •.•.••... ..•..• ..... $4000 
8903A, AuOO Analyzer w/Opl 001 ......•.. . . . . . •.. $800 
8970A, Noise Figure Meter .•... . .. . ••. . .. . ... $4500 
K382A, Variable Attenuator . . •. . . . • .. •....•...• . • $2300 

TEKTRONIX 
1503, TOR Cable Tester w/Opt. 04 Recorder ..... $1550 
2215, SOMHz Oscilloscope ... .. .... . • . .• .. .. . . $500 
2236, 1 OOMHz Oscilloscope 

w/Counter/Timer/DMM ...•... . .... . . .... .. $1000 
2246, 1 OOMHz Oscilloscope .................. $1600 
2247A, 100MHz Oscilloscope w/Counter/Timer/ 

Voltmeter ..... . ... . .. . .................. $2500 
2337, 1 OOMHz Oscilloscope w/DMM •• . •••...•. $1650 
2430A, 150MHz Digttal Oscilloscope ..... . .. . ... $2850 
2432A, 300MHz DigijaJ Storage Oscilloscope ..... $3000 
2445, Four Channel 150MHz Oscilloscope .•.. . .. $1500 
2445A, 150MHz Four Trace Oscilloscope . ....... $1850 
2465, Four Channel 300MHz OsciUoscope ..•. . . . $2500 
24658, Four Channel 400MHz Oscilloscope ...... $4500 
2754P, 10KHz-21GHz Spectunn Analyzer ..•..•. . $9000 
4658, 1 OOMHz Oscilloscope . . ••.•. . . . .. . . . ••.• $450 
466, 100MHz S1orage Oscilloscope w/DM44 . .. ... $800 
475, 200MHz Oscilloscope .•.•• . ••.•.••••••• . . $650 
4 75A, 250MHz Oscilloscope ........•..•..•... $800 
485, Oscilloscope, 350MHz . . . .. .. .. .... ... . . . $900 
576, Curve Tracer .. .... ....... . ..... ... . .. . $2750 
5n/D2, Curve Tracer, Non-storage w/1n Fixture . . $1750 
7020, Programmable Digitizer •. . . . ............ $400 
7L5/l3, Spectrum Analyzer, 20Hz·5MHz, 

w/Opt. 025 Tracking Generator ............ . .. $1850 
7L12, Spectrum Analyzer, 100KHz·1 .8GHz ... . . . $1500 
7L 18, Spectrum Analyzer Plug-in, 1.5-18GHz 

Capeble of 60GHz wi1h Mixers •.......•..... $2500 
7S12, TOR/Sampler .. . . . • .. .......•......•.. $450 
AFG5101 , Arbitrary Function Generator ......... $1500 
CG5001 , Programmable Calibration Generator .•.. $4000 
DSA602, Digitizing Signal Analyzer . ............ . .. $8500 

PG506, Calibration Generator Plug-in ...... . ..... $600 
TM5003, Three Slot Power Mainframe ...•• . ..... $450 

VISIT OUR WEBPAGE AT 
WWW.RSSURPLUS.COM 

TM5006, Six Slot Power Mainframe . ••.......... $550 

MISCELLANEOUS 
Acme Elect. PS2L1000, Electronic Load .. . •. . . . .. $850 
California Inst. 4500UM3, AC Power Source . .... . $4000 
Calttornia Inst. 4503L, AC Power Source . . ....... $4000 
Datron 1061A, 6.5 Digij Autocal Multimeter, DC Only ... $700 
Datron 1062, 6.5 Digit Autocal Multimeter, DC/ID 

Ohms .. .. . ...... . ............ . .. . ......... $900 
EIP 545A, Microwave Frequency Counter . . . ..•... $800 
EIP 548A, Frequency Counter, 10Hz·26.5GHz .... $2000 
EIP 5488, Frequency Counter, 10Hz-26.5GHz ..... $3250 
EIP 578, Source Locking Frequency Counter ...... $2500 
ENI 325lA, Power Amplifier, 250KHz·150MHz 

25 Watts .. .. .. •... . •................... $1850 
Fluke 51 OOB/03/05, Multifunction Calibrator . . .. •. $3000 
Fluke 5101BI03, Calibrator •..... . ............ $3000 
Fluke 5200A, AC Voltage Calibrator . .. .. . . .. .. . $2000 
Fluke 8010A, Digital Multimeter .. . . .. . . . • .. ... .. . . $175 
Fluke 8012A, Digital Multimeter .. . • . . .. ..... . .. . . . $175 
Fluke 8050A, Digital Multimeter . ....... .... • .... . . $250 
Fluke 8502A, Digilal Multimeter, DC Only . ...•..•.... $225 
Fluke 8520A, Digilal Multimeter .......•.... . .. .. .. $350 
Fluke 8600A, Digital Multimeter .••.......... . •. .. . . $65 
Fluke 8810A, Digital Multimeter .•.• . .••..... . •. . • . $250 
GigBtronics 910, Frequency Synthesizer, 

.05-26GHz ..•.... . ...... . ..•..•......... $9500 
Kilwsui PAB18-1 , DC Power Supply, 18V/1A . . . • . . .. . . $100 
Kilwsui PAB18-3, DC Power5upply, 18V/3A .. ..... . . . $125 
Kikusui PAB18·3A, DC Power Supply, 18V/3A . . .. . .... $145 
Kilwsui PAB32·2A. DC Power Su~ 32V/2A . . .. . . . .. $175 
Kikusul PAD1&10L, Power Supply, 16V, 10A ...... $300 
Kikusul PIITOC/N, Electronic Load •..•.••... . •.. $850 
Krohn-Htte 3202/R3202, Tunable Filter/ 

Rack Version ...••••.. ... ... . ........ $500/$350 
LeCroy 9424, 350MHz Oscilloscope ... . . . ... : .. $3500 
Marconi 2019A, Signal Gen., 80KHz-1040MHz . . . . $2200 
Sorensen DCS40-25, DC Power Supply, 4-0V/25A ... $750 
Trans. Devices DLR400 15 3500A, Dynamic Load .. $1500 

. Trans. Devices OLP 50-60-1 OOOA, Electronic Load . . $800 
Trans. Devices DLVP 130-11G-1000 

Electronic Load ... .. ....• . • . •..•.• . ....... $950 
Trans. Devices DLVP 50-120-1000 

Electronic Load .• .... . ..... • . .. . ••••..... $1000 
Valhalla 2703, AC Voltage Standard .•......... . $2350 
W & G SNA5, 50Hz·3.2GHz Spectrum Analyzer . . . $6000 
Wavetek 178, Automatic Synthesizer . . .. .... • .. . $1850 
Wavetek 2001A, Sweep Generator, 1-1400MHz .. . . . .. $450 
Wavetek 3000-200, Signal Generator •.... . ...... $900 
Wlllron 560-71<50, RF Detector, 10MHz-40GHz .•.. . ••. $450 
Wlllron 560-7550, RF Detector, 10MHz·18.5GHz ...•. . $300 
Wlltron 560-7S50, RF Detector, 10MHz·26.5GHz, Opt. 2 . . $400 
Wiltron 560-97N50, SWR Autotester, 10MHz·18GHz .. . . $600 
Wiltron 560-97550, SWR Autotester, 10MHz·18GHz . .. . $600 
Wiltron 560-98550, SWR Autotester, 1 OMHz-26.SGHz .. $900 
Wiltron 561, Scalar Network Analyzer .. .. . .. . . . . $2500 

• R & S Surplus 
1050 E. CYPRESS STREET, COVINA, CA 91724 

(626) 967-0846 · FAX (626) 967-1999 
54 February 1999/ Nuts & Volts Magazine 

f:Mr.MCdJ Tll llST IATTUIES FEBRUARY SUPER SPECIALS! IUMERICAI 
For ICOM IC-2SAT I W2A / 3SA T / 4SA T etc: Packs & Charper for YAESU FT-SOR I 40R I 10R: 

FNB-40xh Sim-,.~ 7 .2v 650mAh $41.95 
FNB-47xh- 7.2v 1800mAh $49.95 
FNB-41xh 1sw...., 9.6v 1000mAh $49.95 

ForYAESU FT-51R/41RI 11R: 
FNB-38 pack !5Wl 9.Bv 700mAh $39.95 

For YAESU FT-53014161816 I 76 I 26: 
fNB-26 pac1<1- 7.2v 1500mAh $32.95 
FNB-27s 15w t&!1J 12.0v 1000mAh $45.95 

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

Packs for ALIHCO DJ-58015821180 radioo: 
EBP-20ns pack 7.2v 1500mAh $29.95 
EBP-22nh pk.(5w) 12.0v 1000mAh $36.95 
EDH-11 6-Cell AA case S14.95 

For ICOM IC-Z1A I T22-42A I W31- 32A I T7 A: 
BP-180xh .. (NI~) 7.2v 1000mAh $39.95 
BP-173 pack !5wl 9.6v 700mAh $49.95 

For ICOM IC-W21A I 2GXA TI V21AT:1si.c• "'GIWy) 

BP-132s 15w Ni~t 12.0v 1500mAh $49.95 

AVIATION ELECTRONICS 

BUY, SELL, trade, avionics equipment, 
Collins, King, Sperry: test equipment, 
IFA, Litton lTN series INUs. 94 t-625-
3222 P, 941-625-0494 F, E-Mail: avio 
nics@afcon.net 

SYNCHRO RESOLVER test sets, sys
tem analyzers, test equipment. 
www.lonemtn.com 

PUBLICATIONS 

START YOUR OWN TECHNICAL VEN
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE II tells how. We now have 
autographed copies of the Guru's under
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

THE CASE AGAINST PATENTS. Don 
Lancaster's tested and proven alterna
tives that work in the real world. $28.50, 
Synergetics Press, 3860 West First 
Street, Box 809, Thatcher, AZ. 85552. 
520-428-4073. synergetics@tinaja.com 
VISA/MC. 

NEW SURVIVAL COMMUNICATIONS 
BOOK. How to build complete home 
communications systems. Covers all 
needs: shortwave radio, amateur radio, 
citizens band, scanners, federal, weath
er, alternate news, satellite radio, equip
ment sources. How to build and use 
alternate emergency power sources, 
solar, generators, backup batteries. 200 
pages. $24 Fast delivery Priority Mail. 
MC or Visa. Call Universal Electronics 1-
800-241-8171. 

BP-i3 pack 7.2v 600mAh $23.95 
For ICOM 02AT etc & Radio Shack HTX-202 I 404: 
BP-ih pack 8.4v 1400mAh $32.95 
BP-202s pock pmc-2021 7 .2v 1400mAh $29.95 

For KENWOOD TH-79A/42A/22A: 
PB-32xh P•dl ,_ 6.0v 1000mAh $29.95 
PB-34xh pod! 15w NiM<I 9.6v 1000mAh $39.95 
For KENWOOD TH-78148128127: 
PB-13 toripin•hiz•ll 7.2V 700mAh $26.95 

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

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

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

CAll OR WRITE FOR OUR FREE CATALOGI 
Celulat I lai*>P I Vdeocam I Cormlelcial & A-Mtion packs loo! 

E-mail: ehyost@midplains.net · 

ROBOTICS 

CNCI MOTIVITY'S updated website is 
at: www.motivityusa.com 916-349-
8757. A great place to buy CNC. 

ROBOT BOOKS.COM visit our web site 
for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 

www.futurerobots.com ROBOTS are 
soon coming to our homes. Most of the 
technology is now here and their need is 
also here. Come see the real future of 
home robots. 

ARobot KIT from Arrick Robotics uses 
the BASIC Stamp II. Quality metal con
struction. Easy to assemble and very 
expandable. $235. http://www.robot 
ics.com/arobot 

PLANS - KITS -
SCHEMATICS 

HOBBY CATALOG: Broadcasting and 
microbroadcasting transmitters, ampli
fiers, antennas. Start your own radio 
station books. Audio, TV, ham, CB, sur
veillance, science projects, and more. 
PAN-COM International, Box 130-V, 
Paradise, CA 95967. www.panaxis.com 

TEST EQUIPMENT kits. If you liked 
Heathkit, you will love Technology 
Systems, 4 Prospect Pl., Torrington, CT 
06790. 

HEATHKIT COMPANY is selling photo· 
copies of most Heathkit manuals. Only 
authorized source for copyright manuals. 
Phone: 616-925-5899, 8-4 ET. 

Lowes-t Dealer Prjce AvaHable 
5+ 10+ 20+ 

Refurb. Panasonic 145 $45 $40 $35 
Panasonic 175 $70 $68 $65 
Regal w/Remote $38 $35 $30 
BC4535 86 Channel $30 $28 $25 
Oak Sigma 99 Channel $45 $40 $35 
75 Channel Converter $18 $18 $18 
Zenith ST1600 w/Remote $75 $70 $65 

Call us today to satisfy all your cable equipment r1eeds! 

SAM9 S ELECTRONICS 
1-405-6;;1 I -1856 

All Cable Equipment is unmodified. 



• 

THE YEAR 2000 bug (Y2K), do you 
know what this means to you and your 
family? Get a complete plan on how to 
prepare for the least/worse case scenar
ios, $10. Contact: Mike, phone/fax, 
828-684-7672. HTTP://WWW.CHIG 
EOR.COM 

ELECTRONIC KITS, projects and sup
plies for prototyping, designing or hobby. 
Call 1-888-G0-4-KITS for catalogs or 
send $3 to Quality Kits, 49 McMichael 
St., Kingston, ON., K7M 1 MS. 
http://www.qkits.com 

200+ ELECTRONICS PROJECTS. Build 
for pleasure or make 100% (or more) 
profits reselling printed plans. $1 (refund
able) for catalog & dealer info. MATCO
A5, PO Box 509, ROSEVILLE, Ml 
48066-0509. 

BUILD THE MENDOCINO MOTOR. This 
fascinating device is a solar powered, 
magnetically levitated motor. It will 
delight and amaze you and your friends. 
The 27 page plans book includes a list of 
parts suppliers. The motor uses readily 
available parts. Plans are $15 plus $2.50 
S&H. Write to: St. Elmo's Fire, PO Box 
141, Stow, MA 01n5. E-Mail: tcv@gen 
rad.com 

AWESOME KITS: voice changers, levi
tators, lasers, solor robots, and more! 
Catalog $1. LNS Technologies, PO Box 
67243, Scotts Valley, CA 95067. 
www.ccnet.com/-lnstech 

' 

PCB Milling 
'V 

CIRCUIT BOARDS. Totally new! Low 
cost, precision-made PC boards from 
your Gerber/NC Drill files. Single and 
double sided. Full details at 
http://www.pcbmilling.com E-Mail: feed 
back@pcbmilling.com FAX: 703-818-
0071. 

TERRIFIC TIMEPIECES! LED binary 
clock. LED digital clocks, other kits! Free 
catalog! WPC, 805-339-0702. 
www.west.net/-wpc 

MOD CHIPS for Sony PlayStation. Now 
your backups will work. Only $9.95 ea. + 
$3 shipping. Call 1-888-467-6150, all 
major credit cards accepted. Computers 
& components at wholesale prices. 
www.cconusa.com 

KITS, CHIPS, quick protoboards, tele
phone electronics, pocket · testbench, 
RS-232 instrumentation Ori com 
Technologies, 303-449-6428, www.sni. 
net/-oricom. 

SOLDERLESS BREADBOARD SB-
147: 3260 tie points, 4 binding posts. 
$29.95 plus $2.60 (2% of ~ubtotal plus 
$2) UPS ground delivery. Call 972-242-
8087 for 1 O+ prices. Mail check to: CTI, 
1301 West Beltline #105, Carrollton, TX 
75006. 

HOVERBOARDS, JETPACKS, LIGHT
SABERS. Plans, schematics, and kits for 
over 100 incredible devices. $3 for cata
log. Future Horizons, PO Box 125, 
Marquette, Ml 49855. www.futurehor 
izons.net 

' 

MANUALS - SCHEMAT
ICS WANTED 

CASH FOR your test equipment manu
lals in good condition for most Tektronix, 
HP, Fluke, and other test equipment. E
Mail your list and best price to: manu 
als@lonemtn.com 

THE YEAR 2000 bug (Y2K), do you 
know what this means to you and your 
family? Get a complete plan on how to 
prepare for the least/worse case scenar
ios, $10. Contact: Mike, phone/fax, 
828-684-7672. HTTP://WWW.CHIG 
EOA.COM 

47pc•kit ,,.1 
MKlOl 
SWEETHEART 
Give him or . 
her thot 
special heartbeat. 
28 !eds form 2 blinking hearts. 
Power supply : 9V battery 

34pc•kit , ... 
MK103 
LED SOUND-TO
LIGHT UNIT 
For different funny and practical 
opplicotions. 4 high-intensity leds 
light up and react simultaneous 
on every sound. 
Power supply : 9V ery 

MKl 10 
SIMPLE ONE CHANNEL 
LIGHT ORGAN 
With loudspeaker input. The lamp flashes 
on the beat of the music. Optical isolated 
loudspeaker input with adjustable 
sensitivity : 2W to 60W. 
Maximum load : 120W at 120Voc. 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

CALL FOR a free electronics catalog 
or visit our web site at www.bgmicro 
.com/ B.G. Micro, PO Box 280298, 
Dallas, TX 75228. Order line 1-800-276-
2206. 

L BAND quadrifilar T/R antenna, 55 dB 
LNA, 20 watt HPA, works great f"r 
remote GPS. Info at afstar.com. 

FREE FLYER on cable TV, phones, cred
it cards info, schematics, project boards, 
other misc. items. Bill 1-800-879-9657. 

14pc•kit ,,» .. 
For different applications 
(such as model construction) 
and educational purposes. 
Adjustable flashing speed. 
Power supply : 9V battery 

36pc•kit 

• 

Adjustable flash frequency : 5-1 SHz 
Power supply : 120Voc 
Power consumption : 13W max. 

NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, 
and high voltage components and equip
ment. Guaranteed quality at reasonable 
cost. OE Technologies, Box 703, La 
Madera, NM 87539. Ph: 505-583-2482, 
Fax: 505-583-9190, E-Mail: oetech@ 
newmexico.com http://www.oetech.com 

FOR SALE: Test equipment, two-way 
radios, cellphones, broadcast equip· 
ment, mobile repeaters, UNIX worksta
tions. See www.mbay.net/-thor 

INVERTERS/UPS. 450 VA inverters, 24 
VDC TO 120 VAC, $10; 450 VA UPS, 
$20; 600 VA UPS, $40; 1250 VA UPS, 
$85. Other sizes available. Call for com
plete price list. 1·800-755-0080. 

This cricket turns on 
when it gets dork. 

Great as practical joke. 
The tone and repetition 

between two crickets 
is adjustable. 

Power supply : 9V battery 

26pc• kit . 

~j@lflt1 
MK106 
METRONOME 

K2637 
SUPERMINI 2.5W 
AUDIO POWER AMPLIFIER 
Superb audio amplifier with incredible tiny 
dimensions. 
Integrated circuit hos a pre- and power amplifier 
which con be used separately. 
Mox. output power : 2.SW @ 4ohm 
Frequency characteristics : 60Hz to l SKHz 
Power supply : 4.SV to l SVdc I 400mA 

Exists also as module : M2637 ~jilPJ 

7 415 Whitehall Street Suite 119 
Fort Worth, TX 76118 
(817) 284-7785 F: (817) 284-7712 
www.velleman.be email : velleman@earthlink.net 

Questions ? Contact us for a list of US distributors or to get your FREE catalogue 
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HIGHEND SURPLUS 203-7 44-4101. OK 
INDUSTRIES DEMO BLOWOUT. If it is 
not listed i.ust give us a call, chances are 
we have 1tl SOLDER STATIONS: total 
rework, forced convection, hot air. 
MTR5000 (retail $4,595) sell $2 350· 
MTR4000 (reta~I $3,995) sell $1 :150; 
MTR3000 (reta 1~ $2,495) sell $1,250; 
BTR2000 (retail $1 ,595) sell $775· 
FCR2000 (retail $1,850) sell $950: 
BTR1000 (retail $825) sell $400: 
SMT1160 (retail $1,000) sell $450: 
SA2000 (retail $395) sell $185; SA 1 ooO 
(retail $295) sell $150; SA500 (retail 
$225) sell $75. PUR-AIR: Fume exac
tors. EP101 (retail $1 ,695) sell $475· 
EP051 (retail $595) sell $225. JEM~ 
Batch ovens JEM310 (retail $7,995) sell 
$3,600; JEM210 (retail $4,995) sell 
$2,200. PICK & PLACE: Chip placers, 
vacuum pencils, fluid dispensers. 
SMT8001 (ret~I $4,000) sell $1 ,750; 
SMT880 (retail $2,200) sell $950· 
FD1000 (retail $395) sell $175· VP100 
(retail $395) sell $175. BOARD ETCH
ER: SSP-75A (retail $995) sell $400. 
ALWAYS BUYING: VIDEO, RADIO 
PHONE SYSTEMS, COMPUTERS' 
STEREO, AND BROADCAST EQUIP: 
MENT. 

ELECTRONICS PARTS: BELOW 
WHOLESALE PRICES! Phone fax E
Mail for free flyer. Hoffman lndust;ies, 
853 Dundee Ave., Elgin, IL 60120. Ph: 
847-622-8201, Fax: 847-622-8202, toll 
free: 1-888-311-4248, E-Mail: 
hoffind@aol.com Web site & on-line cat
alog: http://hoffind.com 

ANAHEIM WIRE PRODUCTS. DIS
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items available 
from our stock: Hook up wire, Automotive 
pri"1ary wire, GXL, SXL, Plenum cable 
Teflon wire, Multi-conductor cable' 
lr~adiated. ~VC, ~0-CORD, Mil-Spe~ 
wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink 
tubing, Cable ties, Connectors cut & strip 
to spec. If interested, please call 1-800-
626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE 
INTERNET: http://www.anaheimwire 
.com OR E-Mail: info@anaheimwire.com 

OPT022 LC4A controller with PS115-
1.5A supply, B2 and PB8AH brain board 
and rack, (4) AD3, (2) ADS and (2) DA3T 
analog modules, plus (3) Sola Solids 
AC/DC converters, 115VAC input, 
5VDC@300mA ±15VDC@150mA out
puts. Removed from working service, 
$315 for all. Pioneer Magnetics 500W 
industrial computer console DC power 
supply. 115/230VAC, 50/60Hz, 9.8A 
input. 5VDC@80A, 12VDC@8A, 
12VDC@1 .5A outputs. NOS, $195. One 
each. E-Mail: dahawk@ptd.net 

HIGH QUALITY TOOLS AND STAIN
LESS STEEL HARDWARE. European 
and American screwdrivers nut
drivers, pliers, hex- keys, balldrivers 
and morel Wiha, Bondhus and 
Knipex. Stainless cap s~rews, 
machine screws, nuts, washers, U
bolts, and eyes. Free catalog. Robert 
Mink Import-Export, Box 6437V, Fair 
Haven, NJ On04. Telephone or fax 
732-758-8388. E-Mail: w2tv@csl.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 shipping. CA resi

·dents add 7.75% sales tax. 
Visa/MC/Disc/Amax OK. H.T. Orr 
Computer Supplies, 249 Juanita Way 
Placentia, CA 92670. 714-528-9822, 1 ~ 
800-377-2023, FAX 714-993-6216. 

http://www.pccables.com PC CABLES 
and PARTS. 1 OOs of hard-to-find new 
cables and parts, Free technical informa
tion, low prices, fast online ordering & 
browsing. 

Write In 51 on Reeder Service Card. 

TOROIDIAL ISOLATION TRANS
FORMER, 120V TO 120V @ 450 watts 
with mounting bracket & hardware. $30 
each, 2 for $50 or 1 O for $200 includes 
S&H. List price over $100, 70 Pcs· avail
able. Call GS&E, 716-338-7001. VISA & 
MC NO COD. 

MISCELLANEOUS 
ELECTRONICS WANTED 

TESTERS WANTED: Immediate offers 
made for Ultrasonic, Magnetic Particle 
Eddy Current, X-Ray and Borescopes' 
24hrs. Leave detailed message with 
make/model. 1-800-530-3371. 

WANTED: ELECTRON tubes, ICs, semi
conductors. Summit, PO Box 810903 
Boca Raton, FL 33481. Phone 1-80~ 
226-6960. http://www.summitele 
ctronics.com 

WANTED: TUBE HiFi/commercial amps, 
preamps, corner/horn speakers. Altec, 
Marantz, Mcintosh, Western Electric, 
etc. 405-737-3312 fax 405-737-3355. 

WANTED: BALANCING. machines & 
vibration analyzing equipment manufac
tured by the following: Spectral 
Dynamics, Hofmann, Bentley Nevada, 
Scbenck, IRD Mechanalysis, Gishott. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
90061. 310-538-9738, FAX: 310-538-
8273. 

• 



WANT USED or surplus DC motor con
trols or adjustable frequency AC drives, 
1/2 HP and up. DC motors fractional to 3 
HP. C. Woodruff, 5507 55th Ave. S., 
Seattle, WA 98118. Voice/Fax 206-723-
8487. 

WANTED: TUBES, radios, transmitters, 
r_eceivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness 
Company, 709B Delair Road, Cranbury, 
NJ 08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 

RADAR/MICROWAVE equip: Aviation, 
marine, fire control. Like TPS 21, APS 
10, 42 APG 30. Parts, TM's, etc. Radar, 
Box 10215, Pittsburgh, PA 15232. 

OLD ICs & TRANSISTORS WANTED: 
HIGHEST PRICES PAID please FAX 
your list with part number, quantity -& 
condition of any semiconductors to Rick 
@ ESI, 5363 Broadway Ave., Cleveland, 
OH 44127. 216-441 -8500 FAX 216-441-
8503. Since 1946! www.electronicsur 
plus.com 

WANTED: AVIONICS test equipment, 
IFR, 600A, 401 L, others, Collins, King, 
Sperry, North Atlantic, Litton INUs LTN 
series, rate and tilt tables, air data test 
sets, 941-625-3222 P, 941-625-0494 F, 
E-Mail: avionics@afcon.net 

WESTERN ELECTRIC audio equipment 
wanted. 1927-1960's. Amplifiers, "pre
amps," speakers, transformers, tubes, 
etc. 1-800-251-5454. 

WESTERN ELECTRIC WANTED: 
1920's-1960's. Amplifiers, mixers, pre
amps, speakers, tubes, etc: FREE 
OFFER 1-800-251-5454. 

WANTED: ELECTRONIC estates. Ham, 
broadcasting, military, test, public 
address, tubes, transformers, telex 
equipment. The bigger the pile, the more 
worthwhile. We fly anywhere. Sumner · 
McDanel 1-800-251-5454. 

DEC EQUIPMENT WANTEDlll We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 

WANTED: GR1630AV; GR1620; power 
resistors (carbon tube, heatsink ww pre
ferred, 50wt); AC capacitors (60 out, 
.1 uF-50uF). 610-932-4019. 

HIGHEST PRICES paid for Western 
Electric tubes, new and used. Also 
buying many others. Call or send us 
your list. Don Singerhouse 
/Singerhouse Sound, PO Box 321, 
New Richmond, WI 54017. Toll free 
tel/fax: 1-888-715-tube. E-Mail: 
singtube@frontiernet.net 

BBS & ONLINE SERVICES 

VISIT DON Lancaster's GURU'S LAIR 
website at http://www.tlnaja.com PICs, 
pseudoscience, Postscript, patents, 
Tinaja quests, flutterwumpers, book-on
demand, magic sinewaves, money 
machines, Navicubes, tramways, 
wavelets, and Webmastering. Online 
reprints, consultants net, forums, anno
tated hot links, surplus bargains, great 
heaping bunches more. 

CHECK rr OUT: members.aol.com/cork 
ymoo members.aol.com/corkymoo me 
mbers.aol.com/corkymoo members.aol. 
com/corkymoo members.aol.com/cork 
ymoo members.aol.com/corkymoo 

EDUCATION 

START YOUR OWN TECHNICAL VEN
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY 
MACHINE II tells how. We now have 
autographed copies of the Guru's under
ground classic for $18.50. Synergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

DON LANCASTER'S ACTIVE FILTER 
COOKBOOK is back in print. 
Autographed copies of the seven
teenth(!) classic printing $28.50. SYN
ERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 

GRAND UNIFIED THEORY MADE 
EASY. 11 O page book explains a new 
theory linking gravity, electronics & mag
netism. Explores universe mysteries, 
goes beyond·relativity & quantum theory. 
$9.95. To order: send check or M/O to 
American Science Innovations, PO Box 
155, Clarington, OH 43915. 

·. 

BUSINESS 
OPPORTUNITIES 

MILLIONS $$$ in "scrap gold" from old 
computers and electronics junk. 
Message: 603-645-4776 or www.tiac. 
net/users/quiksand/goldtek. htm 

INTERNET DISTRIBUTORS wanted. 
The nation's largest privately-held ISP 
needs distributors in all areas. E-Mail: 
rgobel@navix.net for free information. 

Congratulations Larry Gunseor Winner of our December Drawing! 

We call them the 'Cubes' .... 
Perfect video transmission 
from a transmitter 
you can hide under 
a quarter and only ,. 

SEY 
World's 

Smallest 
TV 

Transmitters 

as thick as a stack 
of four pennies
thaf s a nickel in 
the picture! 
Transmits color or B&W with fantaslic quality - almost like a direct 
wired conneclion to any TV tuned to cable channel 59. Crystal 
controlled for no frequency drift wnh performance that equals law 
enforcement models that cost hundreds more! Basic 20 mW 
m<idel transmits up to 300' while the high power 100 mW unit 
goes up to 1/4 mile. Audio unns include sound using a sensttive 
built-in mike that will hear a whisper 15 feet away! Units run on 9 
volts and hook-up to most any CCD camera. Any of our cameras 
have been tested to mate perfectly wnh our Cubes and work 
great. Fully assembled • just hook-up power and you're on the air! 

C·2000, Basic Video Transmitter Cube ..................................... $89.95 
C-3000, Basic Video and Audio Transmitter Cube .............. $149.95 
C-2001, High Power Video Transmitter Cube ...................... $179.95 
C-3001, High Power Video and Audio Transmitter Cube ..... $229.95 

Super Pro FM Stereo 
Radio Transmitter 

.,....,,,,,---------~.......,..., A truly profes
sional frequen
cy synthesized 

•. , FM Stereo 
transmitter sta· 

' tion in one 
:! easy to use, 
S handsome cab-

.._ _________ _._ . ._.,, . ...,,, .. :; ~':~!~~~~~1:~ 
a whole equipment rack to hold all the features we've packed 
into the FM-100. Set frequency easily with, the Up/Down freq 
buttons and the big LED digital display. Plus there's input low 
pass filtering that gives great sound no matter what the source 
{no more squeals or swishing sounds from cheap CD player 
inputs!) Peak limners for maximum 'punch' in your audio - with
out over modulalion, LED bargraph meters for easy setting of 
audio levels and a built-in mixer with mike and line level inputs. 
Churches, drive-ins, schools and colleges find the FM-100 to be 
the answer to their transmitting needs, you will too. No one 
offers all these features at this price! Kn includes cabinet, whip 
antenna and 120 VAC supply. 
We also offer a high power export version of the FM· 100 thars 
fully assembled with one watt of RF power, for miles of program 
coverage. The export version can only be shipped outside the 
USA, or within the US if accompanied by a signed statement 
that the unit will be exported. 

FM· 100, Professional FM Stereo Transmitter Kit ....... : ...... $299.95 
FM· 1 OOWI', Fully Wired High Power FM Transmitter .......... $429.95 

AM Band 
Radio 

Transmitter 
Ramsey AM radio transmitters operate in the standard AM broad
cast band and are easily set to any clear channel in your area. 
Our AM-25, 'pro' version, fully synthesized transmitter features 
easy fr DIP switClles for stable, n<Hlrift frequency 
control, per setable for higher power output where 
regulations allow. ntry·level AM· 1 uses a tunable transmn 
oscillator and runs the maximum 100 milliwatts of power. No FCC 
license is required, eXIJllCted range is up to 1/4 mile deP.Snding 
Upol) antenna and conditions. Transmitters accept stanaard line
level inputs from l3P11 dec~1 CD players or mike mixers,_ and run 
on 12 volts DC. The Pro AM-25 comes complete with Av power 
adapter, matching case set and bottom loaded wire antenna. Our 
en!ry-level AM· 1 llas an available matching case and knob set for 
a finished, professional look. 

AM-25, Professional AM Transmitter Kit .............................. $129.95 
AM· 1, Entrv level AM Radio Transmitter Kit ......................... $29.95 
CAM, Matching Case Set for AM· 1 ........................................ $14.95 

,CCD Video Cameras 

If you're looking for a good qualny CCD board camera, stop 
right here! Our cameras use top qualny Japanese Class W. 
CCD arrays with over 440 line line resolution, not the off
spec arrays that are found on many other cameras. You 
see, the Japanese suppliers grade the CCDs at manufac· 
ture and some manufacturers end up with the off-grade 
chips due to either cost constraints or lack of buying 'clouf. 
Also, a new strain of CMOS single chip cameras are enter
ing the market, those units have about 1/2 the resolution 
and draw over twice the current that these cameras do -
don't be fooled! Our cameras have nice clean fields and 
excellent light sensltivny, you'll really see the difference, 
and tt you want to see in the dark, the black & white mod· 
els are super IR (Infra-Red) sensitive. Our IR-1 llluminator 
kit is invisible to the human eye, but lights the scene like a 
flashlight at night! Color camera has Auto White Balance, 
Auto Gain, Back Light Compensation and DSP! Available 
with Wide-angle (80") or super slim Pin-hole style lens. 
They run on 9 VDC and produce standard 1 volt p-p video. 
Add one of our transmitter units for wireless transmission to 
any TV set, or add our IB· 1 Interface board for audio sound 
pick-up and super easy direct wire hook·llP connection to 
any Video monitor, VCR or TV with video/audio input jacks. 
Cameras fully assembled, including pre·wired connector. 

CCDWA·2, B&W CCD Camera, wide-angle lens ............ $99.95 
CCDPH-2, B&W CCD Camera, slim fit pin-hole len ...... $99.95 
CCDPH-2, Color CCD Camera, wide-angle lens ......... $149.95 
IR·1, IR llluminator Kit for B&W cameras .................... $24.95 
18· 1, Interface Board Klt ................................... , ............ $24.95 

Treasure 
Finder Kit 

Search for buried treasure at 
the beach, backyard or park. 
This professional quality kit can 
detect metal at a depth of up to 
6 inches. Easy to use, just lis
ten for the change in tone as 
you 'sweep' the unit across the 
surface - the larger the tone 
change - the larger the object. 

Has built-in speaker or earphone connection, runs on stan
dard 9 volt battery. Complete kn includes handsome case, 
rugged PVC handle assembly that 'breaks down' for easy 
transportation and shielded Faraday search coil. Easy one 
evening assembly. This nifty kit will literally pay for itself! 
That guy in the picture looks like he found something • 
what do you think n is - gold, silver, Rogaine, Viagra? You'll 
have fun with this kit. 
TF· 1, Treasure Finder Kit. ............................................... .$39.95 

Binocular Special 
We came across these 
nice binoculars in an 
importers close-out deal. 
Not some cheap in·line 
lens jobs, these beauties 
have roof prisms, a super 
nice rubber armored 
housing over light weight 
aluminum. 10 x 25 power with fully coated optics. Includes 
lens cleaner cloth, neck lanyard and nice carry case. For 
extra demanding use in bright sun, choose the EX module 
with ruby coated Objective lens. First quality at a close·out 
price! We've seen the exact same units with the 'Bushnell' 
name on them being sold for $30 more! -----------------1 BN0·1, Binoculars and case ........................................... $24.95 

FM Stereo Radio 
Transmitters 

Microprocessor controlled 
for easy frequency pro
gramming using DIP 
switches, no drift, your sig
nal is rock solid all the 
time - just like the com
mercial stations. Audio 

· qualny is excellent, connect to the line output of any CD 
player, tape deck or mike mixer and you're on·the-air. 
Foreign buyers will appreciate the high power output 
capability of the FM·25; many Caribbean folks use a sin
gle FM·25 to cover the whole island! New, improved, 
clean and hum·free runs on either 12 VDC or 120 VAC. 
Kn comes complete with case set, whip antenna, 120 
VAC power adapter - easy one evening assembly. 

FM·25, Synthesized FM Stereo Transmitter Kit ........ $129.95 

A lower cost alternative to our 
high performance transmitters. 
Offers great value, tunable over 
the 88· 108 MHz FM broadcast 
band, plenty of power and our 
manual goes into great detail 
outlining aspects of antennas, 
transmitting range and the FCC . 
rules and regulations. Connects to any cassette deck, CD 
player or mixer and you're on-the-air, you'll be amazed at 
the exceptional audio quality! Runs on internal 9V battery 
or external power from 5 to 15 VDC. Add our matching 
case and whip antenna set for a nice finished look. 

FM·10A, Tunable FM 'Stereo Transmitter Kit .............. $34.95 
CFM, Matching Case and Antenna Sel ..................... $14.95 
AC12·5, 12 VoH DC Wall Plug Adapter ......................... $9.95 

RF Power Booster 
Add some serious muscle to your signal, boost power up to 
1 watt over a frequency range of 100 KHz to over 1000 
MHz! Use as a lab amp for signal generators, plus many 
foreign users employ the LPA-1 to boost the power of their 
FM Stereo transmitters, providing radio service through an 
entire town. Runs on 12 VDC. For a neat, professionally fin
ished look, add the optional matching case set. 
LPA· 1, Power Booster Amplifier Kit. ............................ $39.95 
CLPA, Matching Case Set for LPA·1 Kit. ..................... $14.95 
LPA·1WT, Fully Wired LPA·1 with Case ...................... $99.95 

BN0· 1 EX, Rub Coated Lens Binoculars and case ..... $29.95 

Speech Descrambler 
Decode all that gibberish! This is the 
popular descrambler I scrambler that 
you've read about in all the Scanner 
and Electronic magazines. Speech 
inversion technology is used, which is 
compatible with most cordless phones 
and many police department systems, 
hook It up to your scanner speaker terminals and you're in 
business. Easily configured for any use: mike, line level 
and speaker output/inputs are provided. Also communicate 
in total privacy over telephone or radio, full duplex opera
tion • scramble and unscramble at the same lime. Easy to 
build, all complex circuitry contained in new custom ASIC 
chip for clear, clean audio. Runs on 9 to 15VDC. Our 
matching case set adds a professional look to your kn. 
SS-70A, Speech Descrambler/Scrambler Kit ............. $39.95 
CSS, Custom Matching Case and Knob Sel ............. $14.95 
SS-70AWT, Fully Wired SS.70A with Case ................. $79.95 
AC12·5, 12 Volt DC Wall Plug Adapter .......................... $9.95 

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, ~ 
not pleased, return in original form for refund. Add $6.95 for ship· 
ping, handling and insurance. Orders under $20, add $3.00. NY resi
dents add 7% sales tax. Sony, no CODs. Foreign orders, add 20% 
for surtace mail or use credtt card an<f specify shipping method. 

Write In 52 on Reader Service Card. Nuts & Volts Magazine/February 1999 57 



START YOUR OWN TECHNICAL VEN
TURE! Don Lancaster's newly updated 
IN.CREDIBLE SECRET MONEY 
MACHINE II tells how. We now have 
autographed copies of the Guru's under
ground classic for $18.50. Syrergetics 
Press, Box 809-K, Thatcher, AZ. 85552. 
520-428-4073. VISA/MC. 

ROSE AIRCRAFT seeks investors for 
solar electric 1 pilot helium helicopter. $5 
for info $100 plans. 619-223-7191 x218. 
CV, CA 91912-7589. 

REPAIRS - SERVICES 
THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alterna
tives that work in the real world, $28.50. 
SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. 
Visa/MC. 

I Closing Date rY I 
fot Next Issue - Februa= 5th 

COUNTER-SURVEILLANCE::$250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? 
Learn how others (without prior experi
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCEI For 
FREE catalog call: 1-800-732-5000. 

PINBALL MACHINES! Books, 
Magazines, Manuals, Diagrams, 
Supplies, Parts. $2 catalog, Marco 
Specialties, 5290-N Platt Springs Rd., 
Lexington, SC 29073-9252 .. 803-957-
5500. FAX' 803-957-6974. E-Mail: 
tilt@ix.netcom.com http://pinball 
machine.com 

Tired of Expensive Inkjet Cartridges ? 

Save 90% on Inkjet Inks ! 
Printer #of Refills Cost I Refill Kit Price 

Black I Color Black I Color Black I Color 

HP 500 Series, 400, Officejet 300, 350, Fax 7 14 4.71 2.85 32.95 39.95 
HP 600 Series, Officejet 500, 570, 600 7 14 4.71 3.21 32.95 44.95 
HP 800 Series, lOOOC, 1150C, Copier 120, 210 6 10 6.67 4.00 39.95 39.95 
HP 720C, 722C, 890C, 1120C 6 10 6.67 4.50 39.95 44.95 
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 14 20 2.15 2.00 29.95 39.95 
Canon B.JC-4000 Series, C2500, C3000, C3500, C5000 60 60 0.50 0.67 29.95 39.95 

Apple Style Writer 2400, 2500 
Conon B..JC-600, 610, 620 AppleSWriter Pro 20 13 1.50 3.07 29.95 39.95 
foson Stylus Color, Color Pro, Pro XL 12 12 2.50 3.33 29.95 39.95 
Epson Stylus Color II, lls 15 15 2.00 2.66 29.95 39.95 
Epson Stylus Color 500, 200 20 1 7 1.50 2.35 29.95 39.95 
Eoson Stylus Color 400 600 800, 850 Photo 20 17 1.50 2.65 29.95 44.95 
Lexmark JP 1000, 1020, 1100, ExecJet II, lie, Medley 4C 10 1 7 3.00 2.35 29.95 39.95 
Lexmark JetPrinter 5700, 5000, 7000, 7200 10 1 7 4.00 2.35 39.95 39.95 
Xerox Home Center 450C, XJ6C Inkjet 22 12 1.36 3.33 29.95 39.95 

SA VE 30 • 50% on New Compatible Cartridges! 

Printer 

Conon B..JC-4000 Series, C2500, C3000, C3500, C5000 

Hi-C.a i Conon B..JC-600 610 620 

C.anon B..JC-70 BJC-80 

• BULK Inks, Reim Accessories 
• Glossy card stock fl Coated Paper 
• School fl Government PO's Welcome 
• 2 • 3 Day Shipping 

BLACK COLOR 
CARTRIDGE CARTRIDGE 

14.00 
$14.00 

Quality Inks lor: 
HP • Epson • Lexmark 
Canon • Apple· • DEC 

Inkjet Call or see us online! .. Sout~-..;u21:.ii,.~ Monday - Friday 
7:30 - 4:30 PST 10:30 - 7:30 EST 

www.inkietsw.com 1 ·800·447·3469 
(602) 668· 7334 Fax (602) 668·0959 
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ENGINEERING CONSULTING. Product 
development from conceptual to 
manufacturing stages. Di~ital, analog, 
and RF expertise. M1crocontroller 
designs for HC05xx, HC11 xx, and PIC 
families. Software design for IBM PC. 
XILINX and Altera FPGA design. In
house schematic capture and PWB. 
Hicks Electronic Design, PO Box 7366, 
Loveland, CO 80537-0366. Toll Free 1-
888-849-6792 E-Mail: steve@hickseng 
ineering.com website: www.hickseng 
ineering.com 

(E)EPROM PROGRAMMING done 
quickly and economically. Qile day turn 
around typical. Simple copy $3 per 
device. Also prototyping, design, and 
consulting services available. Call or 
send SASE to: Luzer Electronics, 4023 
North Bayberry, Wichita, KS 67226. 
316-687-2127, FAX 316-687-3103. 

PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683-
0500. 

PC BOARDS REPAIRED. Prices start at 
$5. Minimum 5 of one type. Network 
Sales, 616-683-0500. 

PROFESSIONAL PRINTED circuit 
design on CAD, over 30 years experi
ence. All types of designs: conventional, 
multilayer, downhole, fine line. Prototype 
and production boards fabricated. 
Reverse engineer existing two· layer 
boards. Quick service with affordable 
cost. Call now for your quote. Tel 713-
952-8623, Fax 713-952-8624. 

CABLE CONVERTER REPAIR: Quality 
repair service for all name brands. If 
you're tired of the runaround you're get
ting from the company you purchased it 
from, or they're out of business. Give us 
a call for fast and courteous service, 
Have model and problem ready. Sorry no 
box, chip, or IL repairs. Hlghvlew 
Engineering 815-245-3735 or E-Mail: 
HIGHENG1@AOL ask for George. 

PLAYSTATION MOD chips. Works with 
all models up to 750x. Color instructions. 
Five· wire hook up, comes with wire. $5 
each, plus shipping charges. 10% dis
count for 10 or more. Call 703-764-5118. 

Subscribe today and be 
automatically entered 
in our new MONTHLY 

PRIZE DRAWING!!! 
To Subscribe -

Just fill in and mail the 
enclosed subscription 

card or call our toll 
free order line at 

(800) 783-4624 with a 
Visa or MasterCard. 

r --~ We no\N offer 
a thre~-y~ar 
subscnpt1on I !.<:f only $51.00!! I 

~A .;:iv~ only) 



Fast- Programs 27C010 in 23 seconds 

Portable - Connects to PC Parallel Port 

Versatile -Programs 2716-080 plus EE 
and flash (28, 29) to 32 pins 

lneYpensive - Best for less t.'1an $200 

•Correct implementation of manufacturer 
specified algorithms for fast, rel iable 
programming. 

• Easy to use menu based software has 
binary editor, read, verify, copy, etc. 
Free updates via bbs or web. 

•Full over current detection on all 
device power supplies protects against 
bad chips and reverse insertion. 

• Broad support for additional devices 
using adapters listed below. 

Available Adapters 
EP-PIC(16C5x.61 ,1!2x, 71 ,8-4) $49.95 
EP-PIC&<I (16C62-5,72_.) $39.95 
EP-PIC12 (12C50x) $39.95 
EP-PIC17 (17C4x) $49.95 
EP-51 (8751,C51) $39.95 
EP-11E (68HC11 EJA) $59.95 
EP-1 10 (68HC71103) $39.95 
EP-16 (1 6bil EPROMS) $49.95 
EP-Z8 (Z86E02,3.4,6 ,7,8) $39.95 
EP-SEE2 (93x.24x,25x,85x) 
EP-750 (87C750, 1,2) 
EP-PEEL (ICT22v10, 18v8) 
EP-1051 (89C1051,2051 ) 
EP-PLCC (PLCC EPROMs) 
EP-SOIC (SOIC EPROMs) $49.95 
EP-TSOP (TSOP EPROMs) $59.95 

Many Other Adapters Available 

M2L Electronics 
970/259--0555 

Fax:970/259-0777 
361 S Camino Del Rio #119 

Durango, CO 81301 
CO orders please add 7% 

sales tax. 

htt :/www.m21.com 
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E-Mail: w6nw@amateur-radio.org 
Web: http://www.amateur-radio.org/ncdxc.org 

CA· FOl'ITAl'IA • Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
MN • ROCHESTER • Hamfest. Rochester ARC, 
John Scott NOHZN, 507-285-6522. 
E-/.\ail: nOhzn@aol.com 
Web: http:// members.aol.com/rar<:hams/ 
NC • MORGANTON • Hamfest & Computer Fair. 
Burke County Fairgrounds, Hwy. 181N (Exit 100 
Eastbound, Exit 105 Westbound 1-40). 8am-5pm. 
Talk-in: 147.15 (K4VLY repeater) . Catawba Valley, 
Tom Tayler, 704-433-6205. 
E-Mail: kc4qpr®vistatech.net 
WA • SPOKANE • Hamfest. Lilac City ARC, 
Warren Kelsey KJ7BB, 509-534-8443 

NC • RALEIGH • RARSFest. State Fairgrounds, 
Jim Graham Bldg. 8am-4pm. Raleigh ARS, Wilbur 
Goss WD4RDT, g19-266-9883. E-Mail: 
k4hf@juno.com 
WI • MADISON • Hamfest. Madison Area 
Repeater Assn., Paul Toussaint N9VWH, 608-245-
8890. E-Mail: n9vwh@hotmail .com 

2332 
IA • DES MOINES • Hamfest. Des Moines RAA, 
Duane Bower WBOUCY, 515-287-6542 
NJ • HARMONY • Hamfest. Warren County 
Farmers Fairgrounds, Rt. 519 N. 8am-2pm. VE 
Exams. Talk-in: 147.375+ 146.730-. Cherryville 
RA II, Inc., Randy Vance N2MQZ, 908-788-4080 or 
908-454-4370. E-Mail: n2mqz@aol.com 
Web: mailto://w2cra@qsl.net 
NM • ALBUQ<JERQCIE • Hamfest. Albuquerque 
ARC & AR Caravan Club, Chuck Opdyke KC5GA, 
505-858-0306. E-Mail: n5oqj@woridnet.att.net 
VA· CHESAPEAKE • Hamfest. Chesapeake AR 
Service, Jim Cannon KF4RQQ, 757-382-0193. 
Web: http://www.qsl.net/cars 
WA· VANCOUVER· Hamfest. Clark County 
ARC, Luther Brisky KC7KVL, 360-896-8909 or 
360-254-5082. E-Mail: lwayne@e-z.net 
Web: http://www.w7aia.org 

FL • GAINESVILLE • Hamfest. Gainesville ARS, 
H. Walter Johnston W4TKE. E-Mail: w4tke@juno. 
com E-Mail: w4tke@gator.net 
IL • ARTHUR • Hamfest. Moultrie ARK, Ralph 
Zancha WC9V, 217-873-5287 or 217-543-2178. 
E-Mail: rzancha@one-eleven.net Web: 
http://home.stlnet.com/-jhudsonl/hamfest.html 
IL· GALVA· Hamfest. Bill Anderson WB9TEW, 
309-932-3023. E-Mail: bill@inw.net 
OH • AntENS • Hamfest. Athens County ARA, 
Drew McDaniel W8MHV, 740-592-2106. 

Risk Free 
l)Days 

MooeyBaclc 

AL - ALBERTVILLE • Hamfest. Marshall County 
ARC, Buddy Smith KC4URL, 256-593-2516. 
E-Mail: kc4uri@aimet.net 
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CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
ID· IDAHO FALLS • Hamfest. Eastern Idaho 
UHF Society, Jay Greenburg WA4VRV, 208-524-
1388. E-Mail: wa4vrv@srv.net 
Web: http:/ / www.srv.netf--wa4vrv /hamfest.htm 
KY· MURRAY· Hamfest. Murray State University 
ARC, Pat Compton KF4FMZ, 502-762-6433. 
E-Mail: patrick.compton@murraystate.edu Web: 
http:// mursuky.edu/ clubs/ msuar<:/hamfest.htm 
MN • BLAINE • Hamfest. Robbinsdale ARC, Jerry 
Dorf NOFWG, or Harriet Johanson 612-537-1722. 
E-Mail: jerryd@skypoint.com 
MO • JOPLIN - Hamfest . .Joplin ARC, Ray Brown 
KBOSTN, 417-781-4967. E-Mail: raybrown@ipa.net 
Web: http://www.joplin-arc.org 
OK-· LAWTON· Hamfest. Lawton Ft. Sill ARC, 
Bob Morford KASYED, 580-355-6120 or 580-353-
8074 

Cf· HARTFORD· 1999 Trinity College Fire
fighting Home Robot Contest. Trinity College 
campus. Jake Mendelssohn, 190 Mohegan Dr., 
West Hartford, CT 06117. 
E-Mail: JMENDEL141 @AOLCOM 
Web: http://www.trincoll.edu/-robot 
MA • CAMBRIDGE • Flea Market. Kendall Square 
area. MIT. Nick Alternbemd KAlMQX, 617-253-
3776. Web: http://web.rnit.edu/wlmx/www/ 
swapfest.html 
PA • MONROEVILLE • Hamfest. Two Rivers ARC, 
Michael Kowalcheck, Jr. KV3L, 412-751-9657 

AR • urn.E ROCK • Hamfest. Jim Blackmon 
K5VZ, 870-246-7833 H, 870-246-6734 W. 
E-Mail: lrhamfest@usa.net 
Web: http://www.aristotle.net/-ares/ hamfest/ 

AR. BENTONVILLE • Hamfest. Benton County 
Radio Operators, Betty Weiberg NOXWQ, 417-435-

DMM"'8 ($179.00): true ans, AC/DC (V .A). 0, 
bar graph. freq, capac., dBm. logic. diode 

DMM-23T ($99.95): 4~ digit, true ans, hiah reso 
(IOµV. lDnA. IDmO), hFE. diode, contin. 

MM-20 ($74.95): AC/DC (V. A). Freq, cont. 
capac, Induct, 0, bFE, diode, duty cycle 

DMM-122 ($59.95): DC/AC(V .A). 0, bFE, di 
capacitance, freq, logic, continuity 

DMM-123 ($44.95): DMM +capacitance, 
DCIAC(V .A), 0, bFE, diode, continuity 

DMM-11 ($19.95): 3~ digit, DC/AC V. 0, bFE, 
. signal output(+3V,-0.5Vsq.,50%duty) 

• Constant current, constant vo tagc m c 
• Short Circuit and overload prot<icted 
Analog Mden DlgJlq Dilltal Vo/t, AnalDr Currml 
PS-303 ($159.00) '3-0V/3A PS-8200 ($179.95) '3-0V/3A 
PS-'3-0S ($219.95) '3-0V/SA PS-8201 ($239.95) '3-0VISA 
PS-8112 ($399.95) 61JVISA Digital Volr & C!mnt DU,,/qJI 
PS-1610 ($289.00) 16V/IOA PS-8300 ($199.95) '3-0V/3A 
PS-8107 ($399.95) '3-0V/lOA PS-8301 ($259.95) '3-0VISA 

Write In 98 on Reader Sefvlce Card. 

CAP-15 (1~9. 95): 3~ digit, O.lpF-
2DmF. 9 Ranges, O.lpF resoluti 
zero adjusbnent 

LCR-24 (1119.9.!): 0.lµH·200H, 
O.lpP-2000µ1'. O.OI0-20MQ, 
diode test NN MotUL 

LCR-131D (1219.95): autonnge, 
O.lµH-IOkH, O.lpF-IOmP, lm0-
1 OMO, Q Factor, serial/paralld, 
120Hz/lkHz testing mode. 

C.1200 ($129.95): l.25GHz 
Handhold, 8 digits display, I 
accuruy, senaitMty Sm V (130-
3SOMHz 30mV 440MHi 

RF~•SG41'41 124.95)1 
ISOMHi sinewaves in 8 ranges 
• SG41,2AD(S229.9S) with 6 digit counter 
Aadloc-a....•AG-26/JI ($124.95) IOHz
IMHz, D-8Vpp sine, 0-IOVpp squamvave 
• AG-2603AD ($229.95) with 6 digit COWl!a" 
Flllldloa ~ • FG-2108A (SlSUS) 
0.2Hz·2MHz,SmV-20Vpp 
• FG-2183 ($329.95) S-•p O.SHz-SMHz 

- -I 
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E-Mail: dmcdaniell@ohiou.edu 

MAY 1999 

CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-In. 
619-561-0052 
TN • l"IASHVlll.E • Hamfest. Nashville ARC, Bob 
Malone WB5ZDS, 615-865-6225 
WI • CEDARBORG • Hamfest. Ozaukee RC, Joe 
HoUy AA9HR, 414-377-2137 

l"IJ • EDISON • Trenton Computer Festival. NJ 

e 

Interact Game Products # SV-230 
PC ProPad .works with hundreds of 
PC games. 
Very similar 
to Super 
Nintendo 
controllers, it has a 
four-way direction but· 
ton on the left, A and B 
buttons on the right and speed con-
trols and auto-fire controls in 
the middle. 15 pin D-sub con· 
nector plugs into the sound 
card on most Windows based computers. 

300 CAT # SV-230 
$ each I 2 for $5.oo I 

1 -~l!f-~L':IWtlll 
Ever1ight # 383URC-2/TR1·C(R) 
Red, "Ultra·brighr T 1 3/4 LEDs 
now at our lowest price ever. 
Due to a special purchase of 
"tape-and-reel" parts we are 
able to offer these LEDs at an 
incredibly low price when pur· 
chased on the reel. These I O 
are 5 mm diameter water-clear LEDs that 
light bright red at 20 ma. ______ __, 

CAT# LED-50 100 for $35.00 
1000 for $250.00 

(25¢ each) 2 for s100 
I S-VHS Tapf1 {fhed) I 

Super VHS tape users! 
Save a bundle on 
name-brand S·VHS, 
T-120 tapes. These 
tapes were used for a 
brief period, then bulk 

erased. The record· 
protect tabs have been broken 

out, so you will have to cover the 
notch with a piece of tape, but they work 

great and cost a fraction 

of the 'new" price. s300 
CAT #S-VHS each 

I 10 for $28.00 • 100 for $250.00 I 

Convention Center, Raritan Center. Sat: 9am-5pm, 
Sun: 9am-4pm. KGP Productions, Inc., Marin 
Light, 1-800-631-0062. E-Mail: kgp@mail.com 
Web: www.tcf-nj.org 
TX • ABILENE • West Texas Section Convention, 
Peggy Richard KA4UPA, 915-672.a889. 
E-Mail: jimr@swconnect.net 

MD • HAGERSTOWN • Hamfest. Gommunity 
College, Athletic and Recreation Bldg. 8am-3pm. 
Talk-in: 147.090+. The Antietam Radio Assn., Tina 
Jones KB8ZQM, 304-728-7769. 
E-Mail: kb8zqm@lntrepid.net 
Web: http://www.erols.com/rjlong61/ara 
NY • YONKERS • Fle11 Market. Lincoln High 

QUALITY 
PARTS 

FAST 
SHIPPING 

School, Kneeland Ave. 9am-3pm. VE Exams. 
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0, 
146.910, 443.350 PL 156.7. Metro 70cm Network, 
Otto Supliski WB2SLQ, 914-969-1053 
WV - RIPLEY • Hamfest. Jackson County ARC, 
Gary Casto AG8RY, 304-372-2849 

CA· FONTANA· Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
TX • CHICOTA • Hamfest. Red River Valley ARC 
& ARES of Lamar County, Kevin "Mort" Winslow 
N3YNL, 214-894-3088. 
E-Mail: 4n3ynl@unicomp.net 

CALL, WRITE, FAX 
or E-MAIL For A 

Free 96 Page 
CATALOG. 

Outcirl- .... 

D/SCOUNT~~~~~~~Dll PRICING 
......................................................................... ~ .• rBilffltmlli\•:, I il{l: lf.if.l!t@l• ~(I 

Metal encased 
switching sup· 
ply. Standard 
three-prong IEC socket power Input. 7 conduc
tor, Molex-type connector output. 9• x 2.1 • x 
1.36". UL recognized. Removed from new 

equipment. s3so 
CAT # PS-27 each 

I •:rn•••.·••101•.\t.lilMllf&••·:.•m•··I 
Semitec # 103AT-2 
10K ohm ( ± 1 %) @ 25 deg. c. Rated 
10 mW. Time constant: 15 sec. 2 mm 
x 3mm. 2.5mm lead spacing. CAT #THR-20 

s1 00 10 for $8.50 
each 200 for $130.00 

Windows compatible 
three button serial mouse. 
Includes 3.5" floppy /"':::::;;:;:~,.y 
disk with drivers. 

s3~~h 
CAT#MSE-3 

I .10 for $30.00 I 

::: :: :~iillf.i[ffi~l1~!~ : 
0.82" DIAMETER X 0.15" • 
AVX/Kyocera # PCRT21BGX 
Black plastic front, vented metal 
back. Solder loop terminals. Louder than 
non encased piezo elements. Requires exter· 

nal signal to produce sound. CAT # PE-38 

3 1 00 100 for $25.00 
for$ - 1000 for $125.oo 

Big, bright red flashing LED. 
10 mm diameter. Red diffused lens. 
Great for attention getting displays. 
Operates on 3-12 Vdc. Flash rate 
approx. 2 times per second. 

CAT# LED-60 

. .. 
!!!ii_ 

I I 

2 for s15Q 10 for $6.50 
100 for $50.00 

I·• ••··••:••••:•:•••• ulfB.lililillll!t·•··•r••••:•:•:: I 
New black-light lamps designed by Avon 
Cosmetics to highlight dry skin. 
They have a built-in timer that 
shuts-off the lamp after 
approximately one 
minute. Ideal for 
lighting fluorescence 
in black-light 
posters, gemstones, 
hand stamps and US 
currency. 5" lamp, F4T5BLB, is housed in a 
lightweight plastic case. 7" x 3.25" x 2.3" high. 
Powered by a 12 Vdc, 500 ma wall transformer 
(included) . Individually boxed. 

CAT# UVL-1 $1 QOO 
each 

F4T5·BLB Replacement lamp for above 

fixture. CAT # BLB-5 $3.00 each 

I ·470 lftd 450 Vdc I IJ 
Nichicon #LGQ2W471 MHSC D 
1.375" dia x 2• high. 0.4" lead 

spacing. CAT# EC-4745 

s3~~ch I 10 tor s22.so I 

l•m l~W'14s~rVl.di.P l~s~t.M Itl 
SONY Hi-8 Top quality, 

metal particle 120 minute m 
video cassettes. Used .,.. • 
for a short time, then 
bulk-erased. Each 
cassette has its own 

plastic storage box. s300 
CAT # VCU-8 each 

10 for $28.00 • 100 for $250.00 I 

ORDER TOLL FREE 1-800-826-5432 IE 
MAIL ORDERS TO: 

ALL ELECTRON/CS CORP. 
P.O. BOX567 

VAN NUYS, CA 91408-0567 

FAX (818) 781-2653 •INFO (818) 904-0524 

INTERNET http://www.allcorp.com/ 
E-MAIL allcorp@allcorp.com 

NO MINIMUM ORDER• All Orders Can Be Charged to Visa, Mastercard, American Express or Discover• Checks and Money <;>rders Accepted by Mail• 
Orders Delivered in the State of California must include California State Sales Tax• NO C.O.D •Shipping and Handling $5.00 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. 

I MANUFACTURERS- we Purchiis~EXCSSSINVENTORIES. •• .. ca11r Write;.E;.MAIL or ESX:•YOUR.Ll$1-t ll 
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OH - DAYTON • Hamfest. Dayton ARA, Dick 
Miller N8CBU, 937-427-3109. 
E-Mail: chair@hamvention.org 
Web: http://www.hamventlon.org 

CA • SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
GA- STA'Jl!SBORO • Hamfest. Statesboro ARS, 
Martin Holzman WB4MOG. 
E-Mail: mart@bulloch.com 

MA • CAJlllBRIDGE • Flea Market. Kendall Square 
area. MIT. Nick Altembemd KAIMQX, 617-253-
3776. Web: http://web.mit.edu/wlmx/www/ 
swapfest.html 

WA - YAKIMA • WA State Convention. Yakima 
ARC, C. Jo Whitney KA7WQ, 509-965-3379. 
E-Mail: kb7hdx®televar.com Web: 
http://eagle.ykm.com/-w7aq/hamfest.html 

CAl"IADA • MAl'IITOBA • Wll'tl'tlPEG : Hamfest. 
Winnipeg ARC, Ed Henderson VE4YU, 204-094-
0667. E-Mail: edve4yu@pangea.ca 
NY • Pl.ATTSB(IRGH • Hamfest. Champlain 
Valley ARC, Bernhard Jakobetz KC2ALG, 518-
643-9657 

CA • SANTA ANA • Swapmeet. ACP parking lot . 
Mary Russo 714-558-8813 

.JUNE 1999 

CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-In. 
619-561-0052 

OR • SEASIDE • SEAPAC Ham Convention. 
Seaside Convention Center: VE Exams. Randy 
Stimson KZ7T, 503-297-1175. 
E-Mail: rastimson@att.net 

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

CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

MA • CAMBRIDGE • Flea Market. Kendall Square 
area. MIT. Nick Altembemd KAlMQX, 617-253-
3776. Web: http://web.mit.edu/wlmx/www/ 
swapfest.html 

JULY 1999 
I 

CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-In. 
619-561-0052 

CA· FONTANA· Inland Empire ARC Amateur. 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
NY. BATAVIA. Hamfest. Genesee fairgrounds. 
6am-3pm. Talk-in: W2RCX 147.285+. "Gram," 
Harold Hay, 716-343-2844. E-Mail: 
Wa2abq@aol.com 

CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-In. 
619-561-0052 

MA • CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Altembemd KAlMQX, 617-253-
3776. Web: http://web.mit.edu/wlmx/www/ 
swapfest.html 

CA· SANTA ANA· Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 

AUGUST1999 

CA • SANTEE • ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

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



Equipment Management Technolog 
\.. From Acquisition to Disposition 

11/llJ' ~ li~!lf ~: 11•111 !!/' ~est and Measurement Equipment ~ 
We inventory HP, Tektronix, Fluke, Anritsu, Wiltron, Iwatsu, Wavetek, 
GenRad and many other manufacturers. Our product lines include RF 
& microwave, oscilloscopes, generators, supplies, communications, 
voltage and frequency standards. Call us now for a quote! 

Write In 1 oo on Reader Service Card. 

KY - LEXINGTON - Hamfest. National Guard 
Armory. 8am4pm. VE Exams. Talk~n : 146.760.. 
John Barnes KS4GL, 606-253-1 178. 
E-Mail: KS4GL@juno.com 
MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Altembernd KAl MQX, 617-253-
3776. Web: http://web.mit.edu/ wlmx/ www/ 
swapfest.html 

CA· SANTEE · ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

SEPTEMBER 1 999 

CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CA - FONTANA - Inland Empire ARC Amateur 
Radio f, Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 

CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbemd KAlMQX, 617-253-
3776. Web: http://web.mit.edu/ wlmx/ www/ 
swapfest.html 

CA • SANTA ANA • Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 
NY • YONKERS • Flea Market. Lincoln High 
School, Kneeland Ave. 9am-3pm. VE Exams. 
Talk-in: 440.425 PL 156. 7, 223. 760 PL 67 .0, 
146.910, 443.350 PL 156.7. Metro 70cm Network, 
Otto Supliski WB2SLQ, 914-969-1053 

OCTOBER 1 999 

CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CA - FONTANA - Inland Empire ARC Amateur 
Radio f, Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 

CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

MA - CAMBRIDGE - Flea Market. Kendall Square 
area. MIT. Nick Alternbernd KAlMQX, 617-253-
3776. Web: http://web.mit.edu/ wlmx/www/ 
swapfest.html 

NOVEMBER 1 999 

CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 

619-561-0052 

CA· FONTANA· Inland Empire ARC Amateur 
Radio f, Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 

CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CA·- SANTA ANA -Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 

DECEMBER 1 999 

CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CA· FONTANA • Inland Empire ARC Amateur 
Radio f, Electronics Swapmeet. A B Miller High 
School. Bill 909-8224138 eves 

CA - SANTEE - ARC of El Cajon Ham, Computer 
f, Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

REFILL INKS FOR INKJET PRINTERS 
Reflll your old cartridge and save. All refill kits come with instructions and 
needed materials for refilling inkjet cartridges. Success guaranteed. 
Available for the following: 

CANON BC-01 , BC-02 CANON BJlOe, APPLE SlYLEWRITER, BJ-200 
Single Black Refill $8.00; Triple Refill $19.00. CANON BJC-600 (BC-201) 
Single Black or Single Colors (3 refills) $8.00. CANON BJ-130/300/330 
& IBM Exec Jet (Cart #BJl-481 & BJl-642) Black - 3-bottle kit $22.00. 
CANON BJC-210/240 (BC-05 Cart) 3-{;olor kit (3 refills each color for BC-
05) $24.00. CANON BJC-4000 and Apple Stylewriter 2400 Black 3-bottle 

kit (3 refills BC-20, 9 refills BCl-21 black, 30 refills BCl-11black,10 refills BCI-10) $19.00. CANON 
BJC-4000/BJC70 and Apple Stylewriter 2400 Tri-{;olor kit - 6 refills each color for BCl-21 or 15 
refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJl-643B) $19.00. 
CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJl-643CMY) $24.00. EPSON SlYWS 
COLOR PRINTER - (Cart S020034) Single Triple black $19.00; Tri-{;olor kit (Cart 5020036) 2 refills 
each color $24.00. EPSON S1YLUS COLOR U - (5020047) Triple Black $19.00 (5020049). Tri-{;olor 
(2 refills each color) $24.00. EPSON SlYWS COLOR 400, 500, & 600 (5020093) Triple black (7 
refills total) $19.00; EPSON S1YLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color 
$24.00. EPSON SlYLUS COLOR 400, 600, 800, 1520 Tri-color (5020089) 3 refills each color 
$24.00. EPSON S1YLUS 800/1000 (5020025) 3-refill kit, black, $19.00. HP DESK.JET 
500/550/560 (51608A, 51633A, 51626A) Black single refills $8.00. HP DESK.JET 
500/550/560. Black 3-bottle kit $19.00. HP DESK.JET 500C/550C/560C. Tri-color kit (5 refills 
each color) $24.00. HP DESK.JET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack 

· (3 refills) $19.00. HP DESK.JET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C,M,Y). Tri
color kit (one refill each color) $24.00. HP DESK.JET 600/660 (HP 51629A) Black three pack 
$19.00. HP DESK.JET 600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP 
DESK.JET 855C/1600C (HP 51645A) Black three pack $19.00. HP DESK.JET 855C (HP 51641A) 
Tri-color kit (2 refills each color) $24.00. HP DESKJET 720, 722, 890, OFFICE JET 1170 & 1175 
(Cl823A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINT JET XL (51606A) Black 
3-bottle kit $19.00. HP PAINTJET and PAINT JET XL (51606C) Tri-color kit $24.00. HP PAINTJET 
XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINT JET XL300 Tri-color kit (1 refill 
each color) HP 51639C,M,Y $24.00. HP TIUNKJET, QUIETJET, KODAK DICONIX 150 (51604A 
or 92261A) black 5 refills $9.00. IBMfLexmark/Exetjet/4076 (1380620) black 3-refill kit $19.00. 
IBM/Lexmark ExecJet llC, WinWrlter 150.C (Cart #1380619) 4 refills each color $24.00. SNAP 
AND AIL SYSTEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629A (black for 
HP 600-series) cartridges without making a hole in the cartridge. Consists of special cartridge holder, 
syringe, plastic tubing, and· directions. STARTER KIT · with ink for 3 refills $28.00. EXTRA INK FOR 
SNAP & Fll.l. SYSTEM (black only) 4-oz. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 
51626A or HP 51629A. 

~- ~i~~~~~~:~:~$~~~T~$~.~!~1~~ 
. $6.00; Centronlcs 700 Zip Pack $5.00; C. ltoh Prowriter Jr. , Rlteman C+ /F+ 

$6.00; Rlteman lnforunner $8.00; Commodore MPS-801 $5.00; MPS-803 $7 .00; Decwriter !A30/ 36 $4.00; 
Apple Scribe $4.00; Mannlsman Tally Spirit 80, Commodore 1526 $5.00; Epson JX-80 4-Color $14.00. 
Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00. 

ALSO HfAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-S.HIRTS. 

Duer 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 

Add $4.00 per order shipping. California residents add 7.75% sales tax. 
On ribbon orders over $50.00 deduct 10% discount. 

H.T. ORR Computer Supplies 
249 Juanita Way, Placentia, CA 92870-2216 

714-528-9822 • 800-377-2023 • FAX 714-993-6216 
i.-- · http://www.extremeplay.com/occomp/orr.htm [[J 

Write In 101 on Reader Service Card. 
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--~ .--u.iec.t:s~ m--ii.-.t:s~ a.-.d Tia>s · 
data in 
when power is 
removed from the 
system. This is an 
example of an 
after-market 
addition to RAM 
that eliminates 
one of RAM's 
inherent short-

Storing Data With The 
RAMPack B 

Overview 
A problem commonly faced by Stamp 

users is how to store data that can some
times come in overwhelming quantities. 
We're not talking just a few bytes here and 
a few bytes there. We' re talking about a 
few hundred bytes - or more - that need 
to be stored for later use. If you ever want
ed to store a text file, and parse the data 
out to some serial device, or have a string 
of serial data stored automatically for you, 
then the RAMPack B may fit the bill. 

More importantly, we'll be using this 
month's RAMPack B (RPB) overview as a 
stepping stone. Next month, we'll use the 
serial data storage capacity of the RPB to 
store graphic bit-map (* .BMP) data files. 
These files will be downloaded directly 
from your PC into the RPB. Next month's 
article will also use the Scott Edwards 
Electronics, Inc., G 12032 Mini Serial 
Liquid Crystal Display (G12032 LCD). 
With the RPB and the G12032 LCD, devel
oping graphic displays becomes a relative
ly simple task. Some limited animation 
with the graphic display is also possible 
using these two devices in tandem. 

In this article, we will start off covering 
some of the basic functions of the RPB, 
briefly discuss data conversion, and finish 
up with how to use the First-In-First
Out(FIFO) buffer mode to store serial data 
automatically. But first, an ·overview of 
electronic memory "types." 

Data Memory Discussion 

There are quite a few ways to store data in 
today's electronic devices. There are typically 
four areas of concern that need to be addressed 
when selecting a memory device. These areas 
are speed, volatility of memory, input/output 
(1/0) pins required to access the memory, and 
how often the memory can be written to. 

For example, with serial EEPROM 
(Electrically Erasable PROM), such as 
Microchip's 24LCxx series, you gain the dual 
benefits of a low 

accessed through the PBASlC READ and WRITE 
commands. EEPROM is usually an excellent 
vehicle for the storage of data in electronic 
designs. It is low-cost, easy-to-use, and has mem
ory that is retained even after power is lost. 

. There are only three downsides to EEPROM. 
First, EEPROM is usually only guaranteed for one 
million erase/write cycles. This may seem like a 
lot, but if you were to update a memory location 
every three seconds, the EEPROM could fail after 
only 35 days of use. Secondly, interfacing to 
EEPROM is not always the easiest thing for 
beginners to accomplish. Finally, compared to 
other memory types, access time for 
EEPROM is considered slow. For the 
experienced Stamp user, the second 
shortcoming is of little consequence, 
and the third isn't entirely relevant 
because of the operating speed of 
BASIC Stamps. 

SRAM (Static RAM), on the other 
hand, has no limitation on how many 
read/write cycles it can be used for, 

comings. 
The RPB is another such attempt to delete 

the shortcomings of RAM-based memory. The 
RPB is kind of like "smart RAM." With the RPB, 
access to SRAM can be accomplished with a sin
gle 1/0 pin. The communication format used by 
the RPB is the very common 8Nl(eight data bits, 
no parity, one stop bit) serial communication. 

+SY Htture~ 
H~k·up Diagram for RPB1_299.BS2 

+SY 

J3 RAMPACKB 
U2 

m '.CC 

~ 
FM 

GND 
...... 

but requires a large number of 1/0 
pins to address memory locations. In 
fact, with no additional logic buffers, 
more than 22 1/0 pins could be P~RAMMll'll PORT 

U4 · Dollas NVRAM 
is inserted into RAM Pack B 

required. The additional problem of 
volatile memory (data is lost when 
power is removed) usually precludes 
SRAM from being an attractive mem-
ory storage device for Stamp-based 
designs. ·sRAM, and RAM in general, 
has one additional advantage of fast 
access time 
that makes it 
attractive to 

J2 +SVI NPUT 
+SY 

l!jµF 

designers using Fil t--w~DN-n111or11111po1rt 
much faster TM -------------------------~-1_no1_M_ .. _ ... _~-~ 
processors than 
the BASIC Hm• --+- -+--+---l>---+--+--+---l>---+--+--+----i>---+--+--+---'>---> 

Stamp. 
There are 

additional types 
of RAM includ- FM 

ing Dallas 
Semiconductor TM 

Wrh camm.,d (OO'll) llortng lour byloo of doto ol od--on '03 EB'h du llorod 11 '0B'h. 'OC'h , '07'11 , '61ti 

soous 

fiau.-e .J 
WRITE and BYTE READ 

Command Formats 
NVRAM (non- Umo --+--+--+---l1--+--+--->---l>---+--+--+---l1--+--+--->---i>--> 
volatile RAM) . 
NVRAM pro
vides a back-up lithium 
power source· to retain +5V J2 +5VINPUT 

+sv 

pin count to ' ' 

access the memo
r·· ------------- 1.soo --- -------------: 
' ' --.,-- --,.- ----------~ 

: --~- 0 ry and non-volatile 
memory (stored 
data is retained 

! 0.100 

1
~---~ 

after power is 
removed). With 
EEPROM, you can 1.GOO 
usually access 
memory with two 
or three 1/0 pins 
depending on the 
type of memory 
you use. Parallax 
provides applica
tion notes for inter
facing a · BASIC 
Stamp to EEP
ROM. In fact, the 
BASIC Stamp has 
EEPROM on board 

RAM 

Pin Seperation 
Pin Diameter 
Module Height 
Mounting Holes 

0 
0.100 ~-~ 

= 0.100 

MODE 
READ/\NRITE 
FM 
TM 
GND 
Vee 

Ht!Ure 1 
RAMPa<:k B Pin 

Assignments 
and Dimensions 

= 0.025 (square) 
= 0.500 
= 0.080 diameter 

that can be All Dimensions Given in Inches 
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• .,,, ..... 'QI)'" '°"" ·•1·• Haure li 

data. In this design, 
the Master unit is a 
BASIC Stamp 2. For 
more information on 
the RPB data for
mats, I would recom
mend downloading 
the latest data sheet 
from "www.solutions
cubed.com." 

-------.,n:T>. " 'nnn ,-------t RAMPack a 
Tll 

This is the same format as is used in many 
devices such as serial printers, PCs, GPS 
receivers, and the BASIC Stamp. In the RPB, 
SRAM comes socketed in the module. This 
SRAM can be removed and replaced with 
NVRAM. The RPB normally comes with 8Kx8 
byte SRAM. 8Kx8 byte SRAM has room to store 
8, 192 bytes of data. The user can replace the 
8Kx8 byte SRAM with 32Kx8 byte SRAM and 
extend the storage capability of the RPB to 
32, 768 bytes of data. 

I used a Dallas Semiconductor DS 1230Y-
150 32Kx8 byte NVRAM in the RPB used in this 
design. I tend to keep one of these lying around 
for test purposes. There is no reason that the 
8Kx8 byte SRAM that the RPB is sold with can't 
be used for any of the functions described in this 
article. 

Using the RAMPack B WRITE and 
BYTE_READ Commands 

To start with, we'll be taking a look at just the 
WRITE and BYTE READ commands of the RPB. 
All commands sent to the RPB must be prefaced 
with a $55, or '55'hex. This is a binary 
'01010101 ', and is used by the RPB to calculate 
the baud rate that the Master unit is using to send 

FIFO Write 
Operation 

Code Listing 1 -
RPB1 299.BS2 

shows one example of writing and reading data 
from the RPB using just the WRITE and BYTE 
READ commands. The WRITE command dis
cussed here should not be confused with the 
PBASIC WRITE command, which accesses EEP
ROM on-board the BASIC Stamp. All Solutions 
Cubed Mini-Mods - of which the RPB is one -
can communicate using the PBASIC SEROUT 
and SERIN commands. 

In RPB1_299.BS2, part of the ASCII charac
ter set is written to the RPB with the WRITE com
mand. These ASCII values are then read back to 
the BASIC Stamp 2 (BS2) using the BYTE READ 
command. Figure 2 can be used as a hook-up, 
or wiring diagram, if you want to try this yourself. 
This connection scheme uses two 1/0 pins to 
communicate with the RPB. You could connect 
the TM and FM pin of the RPB together and run 
this program using one 1/0 pin on the BS2. 
Multiple baud rates are used in this code exam
ple to display how the communication baud rate 
to and from the RPB can be changed on the fly. 

The RPB WRITE command follows a simple 
format. Figure 3 displays the serial format in 
hexadecimal values. The decimal equivalents 
work for these values as well. The data string for 
a WRITE command always starts with the sync 
byte ('55'hex), then the command byte 

('OO'hex), followed by the high address byte, and 
low address byte, for the address location that 
the WRITE is to begin at. For example, to start 
writing data at address location 1000 
('03E8'hex), you would send '03'hex as the high 
address byte, and 'E8'hex as the low address 
byte. Mer this data is received by the RPB, it will 
store any subsequent bytes of data sequentially 

For more information on the 
BASIC Stamp, contact: 

Parallax, Inc. 
3805 Atherton Road, #102 

Rocklin, CA 95765 
phone(916)624-8333 

http://www.parallaxlnc.com 

Scott Edwards 
Electronics, Inc. 

2700 E. Fry Blvd. Suite A4 
Sierra Vista, AZ 85635 
phone 520-4594802 

fax 52M5M623 
www.seetron.com lnfo@Seetron.com 

Solutions Eul>ed 
Lon Glazner 

3029 Esplanade Suite F 
Chico, CA 95973 

E·Mail; lon@solutlons-cubecl.com 
Phone: 53G-89l-8045 

Fax: 530-891-1643 

MICRO VIDEO CAMERAS Panasonic Color Camera Sale 
MB-750U & MB750P 

Video Cameras 
your Choice 

MB-950c Panasonic Camera Sale $99.95 was-$299.95 

Night Vlslon Scope 
wl lllumlnator 

Fun to use, Low cosl 
3.6 x 85mm f1 .6 

Ml.PR100 - $399.95 

~;;;;ud~ei~ 
~ .. El~ 

$89.95 
• 1.25" sq. 
• .1 LUX 
• 420 TV Line 

ne\ BIW & 
Wireless Observation System's 'l{\re\ess 4..Chan Avai\ab\el 
GFS-1001 (900MHz) -$499.95 OLOR cameras diness 
GFS-1001c (900MHz) -$599.95 C and p\aY Rea 
(1 .2 Ghz system available) P\UQ 

1·800·752·3571 I Visit Polar is Ind. Web Site at: 
http //www polarisusa.com 

Diameter. .91 " 

LP-850i 

Sale Ends 12131198 
Micro Color MB-45cB: $99.95 
•Wide Voltage Range, 5-14 Volts! 
• Small Footprint! 
• Self contained ultra small package 
design for various applications. 

• MCM PCB design for minimizing 
the size and improve durability. 

Specifications: MB-45cB Color Camera 
Pick-up device ... . . . . .. 1 /4 • Interline transfer 
Effective Pixels ...... . . . 512 (H) x 496 (V) 
Scanning System .... . .. 2:1 Interlace 

525 lines - 60 fields 
Frame per second ..... . . 30 frames 
Synchronization . . ...... Internal 
Video output . .......... VBS. 1vpp 75 Ohms 
Horizontal Res. . . . .. . .. More than 330 lines 
Min. Required Illumination 40 LUX @ F2.8 
AGC ..... . . . ........ On fixed 
White Balance ...... . .. ATW fixed 
Operating Temperature .. 32°F to 104°F 
Ambient conditions ...... Indoors 

..._...;,_ ___ ..;...:-._.:.....1 Lens: ......... ... F2.8 Hor. Angle 45" - Ver. Angle 34° 

Diameter. .87" 

LP-850p 

Polaris Industries 470 Armour Drive NE• Atlanta GA 30324 •Tech Info: 404-872-0722 •FAX 404-872-1038 ==bi¥,.;~;;1,:::?~'Z!~i:,;':i"trfi:J?.%'~~hprtce. 
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FIFO Write Operation 
l'ltMl.-ef3 

Current can flow from the emitter of Q 1 to 
the collector with this kind of switch. So it is pos
sible to damage an 1/0 pin if Rl and R4 are not 
large enough. This would happen if Q 1 were to 
be turned on while its emitter was held high 
(5VDC) and the BS2 was outputting a logic low 
(OVDC). The current that the BS2 is required to 
sink for the circuit in Figure 4 was only 6mA. 
This value agreed with a SPICE simulation oT the 
same circuit. In the lab, I reduced the values of 
Rl and R4 to 1.0K ohm resistors. This increased 
the current that the BS2 had to sink to about 
30mA. If you use this circuit, I would recommend 
sticking with the values in Figure 4 . You should 
also write your code to minimize the possibility of 
the BS2 writing to the RPB while your serial data 
source is sending data. 

Screen Capture From HP-546450 MSO 
of R~2-299.BS2 

1 R_W 

I I I 

2 FM 

3 TM 

V l<A D 

I i I I I · I I I I I 

"START'' 

Write Pointer 
Command 
! I I I I I I I 

I; 

. . . . 
"STOP" followed by 
Read End of FIFO 
Command 

channel off V2(Al) = channel off 6VCA1) 

Byte Read Command 
reading S,T,O, and P 

I i II I i I I 11 . . 
• ~- ~~~-i 

channel off 

in RAM. The RPB will exit the WRITE subroutine 
if there is no data received after a period of time. 
The time it takes for this to occur is based on the 
baud rate that data is being received at. For 9600 
baua, the time the FM line must remain high for 
a WRITE to end is roughly 2ms. 

face to the RPB to store serial data from a PC ter
minal program. 

It is also necessary to give the serial data 
source (PC) access to the RPB. When the BS2 
outputs a logic low (OVDC) at P15 (FMEN), it 
provides a ground path for the emitter of Ql. 
This effectively places Ql in the circuit. When 
P15 (FMEN) is low, then P14 (FMBS2) should be 
configured as an input pin. Pl 1 (R_ W) and Pl 0 
(MODE) are also used to place the RPB in FIFO 
mode. In this application, the FIFO write opera
tion is used to automatically store data sequen
tially in RAM with the RPB. Figure 5 shows the 
proper pin configurations for the RPB MODE and 
READ/WRITE pins for a FIFO write operation. 
Tval is the time from executing a FIFO write 
operation until serial data will be accepted. The 
maximum time to expect here is 20us. For the BYTE READ command, the RPB 

expects the sync byte ('55'hex), then the com
mand byte ('01 'hex), and finally the high and low 
address bytes for the memory location that you 
would like to read. The RPB will send the data 
byte requested on the TM line in 500us. Figure 3 
displays this function with data displayed in 
hexadecimal format. 

Some explanation of the circuit in Figure 4 is 
required. The transistor Ql - along with Dl, Rl, 
and R4 - acts to invert and limit data signals 
from the PC serial port to the BS2 and RPB. This 
could be considered a "poor-man's" RS-232 con
verter. Data received at the RPB's FM pin from 
the PC will be at roughly TTL levels. R2 and D2 
just provide a visual indication when data is 
being transmitted. The red LED, D?, will flash 
when data is present at the FM pin. 

Code Listing 2 - RPB2_299.BS2 - stores 
data from a text terminal into the RAM residing 
on the RAMPack B. This routine waits for the 
ASCII characters "START" to be received by the 
BS2 before executing a FIFO write operation. 
Any text typed into the data terminal after the 
"START" characters are received will be stored 
sequentially in RAM. When the ASCII characters 
"STOP" are received, the BS2 will read the data 
stored in the RPB and display it via the Debug 
command. The RPB baud rate is set to 9600 
baud just after the "START" is received. Up to 
8, 192 characters could be stored in RAM using 
this routine and the SRAM that an RPB is sold 
with. 

Storing Serial Data Automatically 
With The RAMPack B 

While the RPB WRITE and BYTE READ 
commands are useful, they don't solve a very 
common problem Stamp users run into. It's diffi
cult to store large amounts of serial data for later 
use by the Stamp. Using the circuit in Figure 4 
and the RPB's FIFO mode, you can easily inter-

One of the trickier aspects to using the RPB 
FIFO mode in this configuration lies in the need 
to send commands to the RPB. Because the 
Master unit (BS2) has to share the FM pin with 
the serial data source (PC in this case), the BS2 
must have the ability to seize the serial data line. 
This is accomplished by connecting the P15 
(FMEN in code) of the BS2 to the emitter of Ql. 
If Pl 5 (FMEN) of the BS2 is an output high 
(5VDC), then Ql is effectively removed from the 
circuit. In this configuration, P14 (FMBS2) can 
be used to send commands to the RPB. 

I should note a sticky point in this design. 
The "START" that is received by the BS2 is also 

Code Listing 2. RPB2_299.BS2 Storing Serial Data Automatically with the RPB 

'RPB2_299.BS2 • Storing Serial Data Automatically with the APB: This program waits for the characters 
'"START' to be received. Once received the APB has Its internal baud rate reset to 9600 by the WRITE 
'POINTER oommand. This command also has the effect of pointing any subsequent FIFO wme operations 
~o address location 'OOOO'hex. Data is then loaded into the APB while It is in FIFO wme mode until the 
'BS2 receives the characters "STOP". The READ END OF FIFO command· is used to find the last address 
'pointed to by the FIFO wme operation. This value is always the same as the number of bytes stored during 
'the FIFO wme operation. The last byte of data written during a FIFO wme operation will be at one less 
;ttian the value returned by the READ END OF FIFO command. 

:Program Variables 

Address VAR 
Addr_lo VAR 
Addr hi VAR 
DataByte VAR Byte 
End Addr VAR Word 

Word 
Address.lowbyte 
Address.highbyte 

End- Addr loVAR End_Addr.lowbyte 
End=Addr=hiVAR End_Addr.highbyte , ........................................................................ . 
:Pin Assignments 

FMEN CON 
FMBS2 CON 
TMBS2 CON 
RW CON 
MODE CON 

'Communication Constants 
' 
Sync 
B Read 
W Pointer CON 
EOF PointerCON 
Baud 

'Initialization of registers 
Initialize: 

CON 
CON 
$05 
$07 
CON 

High FMEN 
High MODE 
High R W 
Pause 500 

15 
14 
12 
11 
10 

$55 
$01 

84 
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'Stores address in RAM to wme or read from 
'Address is broken into bytes for sending to the APB 
'Address is broken into bytes for sending to the APB 
'Used to hold data to be sent or received 
'Stores Read End of FIFO pointer 
'Pointer broken into bytes for receiving from the APB 
'Pointer brpken into bytes for receiving from the APB 

'Enables/disables data from serial data source 
'From Master pin: sends data/commands to the APB 
'To Master pin: receives data from the APB 
'React/Write pin: selects type of FIFO operation 
'Mode pin: enables/disables FIFO mode 

'Sync byte 
'Byte Read command 
Write Pointer command 
'Read End of FIFO command 
'9600 baud 

'Disable data from serial data source 
'Disable FIFO mode 
'Default to FIFO read 
'Allow APB time to power up 

MainProgram: 
:wait for "START' from serial data source, d_isplay message when received 

Low 
Serin 
debug 
High 

FMEN 
FMBS2,Baud,[wait('START')) 
"START Received",CR 
FMEN 

'Enable data from serial data source 

'Disable data from serial data source 

'At this point the APB has reset ltsett due to the "START' data and has returned to a default baud rate of 
'2400. The Wme Pointer command is used to reset the address that the FIFO wme operation will start at, 
'and reset the APB baud rate to 9600 for further data. 

Address = 0 'Pointer will be reset to 'OOOO'hex 
Serout FMBS2,Baud,[Sync,W_Pointer,Addr_hi,Addr_lo] 
Input FMBS2 'Make FMBS2 an input pin 
debug "Resetting FIFO Pointer",CR 
debug 'Entering FIFO Buffer Mode",CR 
Pause 100 

'Enable FIFO wme operation and wait for "STOP" to be received 
Low FMEN 'Enable data from serial source 
Low R W 'Select FIFO write 
Low MODE 'Enable FIFO buffer 
Serin FMBS2,Baud,[wait('STOP")) 
High MODE 
High R_W 
High FMEN 
Debug "STOP received",CR,CR 

'Disable FIFO buffer after ' STOP" 
'Default to FIFO read 
'Disable data from serial source 

'The Read End of FIFO command is used to determine how many bytes of data were stored during the 
'FIFO write operation. This value is used to set up a For ... Next loop to read back all of the data and 
'display it using the Debug command. 

Serout FMBS2,Baud,[Sync,EOF _Pointer] 
Serin TMBS2,Baud,[End_Addr_hi,End_Addr_lo] 
Debug "Number of bytes in message = ",Dec End_Addr,CR 
Debug "Data received after START is ... ",CR 
For Address = 0 to End_Addr· 1 'Read data from 'OOOO'hex to (End_Addr · 1) 

Next 
Goto 
END: 

Serout FMBS2,Baud,[Sync,B_Read,Addr_hi,Addr_lo] 
Serin TMBS2,Baud,[DataByte) 
Debug DataByte 'Display data read 

Initialize 'Start over 
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received by the RPB on its FM pin. Since these charac
ters do not meet the typical command structure that 
the RPB expects (sync byte, then command byte, etc.), 
the RPB will execute a system reset. This reset returns 
the RPB to a default condition which has the baud rate 
set to 2400. Sending any valid command from the BS2 
to the RPB at 9600 baud prior to executing a FIFO write 
operation resets the internal baud rate of the RPB to 
9600 baud. 

In RPB2_299.BS2, this is done by resetting the 
RPB's internal address pointer with the WRITE POINT

. ER command ('05'hex). This command resets the inter
nal address pointer to 'OOOO'hex, as well as setting the 
RPB baud rate to 9600. 

The hassle of dealing with the effects that the 
"START" characters have on the RPB can be easily 
removed. The BS2 could simply execute a FIFO write 
operation, and then wait for the "STOP" characters. In 
this manner, all received data would be loaded into the 
RPB. Since this design interfaces to a human typist, 
through the PC, adding additional Debug routines and 
commands can be accommodated. The Debug com
mands used in this routine might cause unnecessary 
delays and can be removed in designs where timing is 
critical. 

In instances where data is received as one long 
string - such as from GPS receivers - it is best to exe
cute a FIFO write operation immediately and wait until 
a particular end-of-string message is received. In this 
design, the "STOP" constitutes the end-of-string mes
sage. 

Figure 6 displays a screen capture from an HP-
54645D MSO (Mixed Signal Oscilloscope) . This image 
is of a slightly-modified version of RPB2_299.BS2. From 
it, you can see how the data flows from the serial data 

Code Listing 1. RPB1_299.BS2 ASCII Loop Program 

source to the RPB, and then from the RPB to the BS2. I 
should note that my serial data source was a PC utiliz
ing a common terminal program found on most IBM
style computer$ available today. The communication 
parameters that I used were 8N l serial data, 9600 
baud, no-handshaking, and local-echo "on." 

In Closing 

Most of the difficulty in· interfacing the RAMPack 
B's FIFO mode to the BS2 concern the pin · sharing 
requirements for TM and FM pins. These difficulties can 
usually be overcome with a minimum of additional elec
tronic parts. Often times, the BASIC Stamp is expected 
to operate as kind of a "traffic director" for serial data. 
In these instances, the RAMPack B can be effectively 
used to buffer serial data. 

Next month, we' ll take a look at pin sharing with 
the TM pin, as well as the FM pin. Sharing both pins 
allows the BASIC Stamp and RPB to act as traffic direc
tor and data buffer in a myriad of configurations. One 
such configuration will be covered in the March install
ment. Next month, we'll trap serial data from a PC, and 
then send the data to the Scott Edwards Electronics 
G12032 LCD. The same circuitry we used in Figure 4 
will be added to, to accommodate the sharing of the TM 
pin, and to convert from non-inverted serial data to 
inverted serial data. The end result will be a device that 
records bit-maps from your PC and can then display 
these bit-maps to a graphic LCD. XV 

•••• • •• •••• • • ••••••• •• ••• 
-.- on Glazner i$ a partner and engineer at 

.J/l.,J Solutions Cubed. Solutions Cubed is an 
innovative group of design engineers who spe-

cialize in embedded control 
design. They also produce a 

'RPB1_299.BS2 - ASCII Loop Program: this Basic Stamp2 program writes part of the ASCII character set 
1o the RAMPack B at 4800 baud. It then reads the data back in reverse order at 2400 baud. This data is 
'displayed using the Debug command. Finally, the data is read back at 9600 baud in the order in which it 
;was stored, this data is also displayed via the Debug command. 

line of BASIC Stamp compati
ble products called Miniature 
Engineering Modules. 

'************••••••••••********************'**'*'***tt***************'*** 
'Program Variables 
' 
Address VAR Word 'Stores address in RAM to write or read from 
Addr_lo VAR Address.lowbyte 'Address is broken into bytes for sending to the RPS 
Addr_hi VAR Address.highbyte 'Address is broken into bytes for sending to the RPS 
Baud VAR Word 'A word variable is used to store the data rate 
DataByte VAR Byte 'Used to hold data to be sent or received 
A VAR Byte 'For ... Next variable 
'**********••••••••••••tt••••••••••••H*••••tt•tt••••••••tt•••••••••• 
'Program Constants 
' 
FMBS2 CON 14 'From Master pin: sends data/commands to the RPS 
TMBS2 CON 12 'To Master pin: receives data from the RPB 
B_Write CON $00 'Write command for the RPB 
B_Read CON $01 'Byte read command for the RPB 
, .................................. ........... tt•tt•******************* 

'Initialization of registers 
Pause 100 'Allow some time for RPB to power up 
Address = 0 'Default address is 0 
DataByte = 33 'Start data at ASCII •1• 

l••tt••tt•••· ...... ··-···***********••tt•••••••••*******'** ... *********** 
Main Program: 
'Write data to RPS at 4800 baud 

Look Ma, 
No BASIC Stamp* 
PicBasic Compiler - $99.95 
Put BASIC Stamp I programs right 
into a PIC microcontro ller - no BS I 
module necessary! The programs 
run faster and can be longer. You 
also get more variables and extra instructions. For 
mid-range PIC I 2C6 7", I 6C55x. 6xx, 7xx, 8x, 9J<J<. 

PicBasic Pro Compiler - $249.95 
PicBasic Pro is BASIC Stamp II compatible, and 
like the standard compiler above, elminates the 
need for a BS2 module. Pro adds built-in LCD 
support, intenupts in BASIC, arrays, program 
size to 8K, real If..Then .. Else and 1/0 to any 
PIC pin. For mid-range PIC I 2C67x., I 6C55x., 
6xx., 7x.x., Sx., 9x.x.. 

•BASIC Stamp is a trademark of Para llax Inc. 

EPIC Plus PIC Programmer - $59.95 
Programs PIC I2C50x., 67x., 
l 6C55x., 6J<J<, ?xx., 8x., 9J<J<. 
Optional ZIF adapters fo r 
DIP, SOIC, MQFP, PLCC. 
Runs off two 9-volt batts 

or optional AC adapter. Includes programming 
software and assembler. 

PICProto 
Prototyping Boards 
Get it wired quicker! High
quality blank pro totyping 
boards for P!Cmicros. 
Holds SY reg. caps, osc, 
DB9-25, large proto area. 
$8.95 - $17.95 

micr"<:§.,n§ineoring e!2.dJs, @na 
Box 7532 Colorado Springs CO 80933 
(719) 520-5323 (719) 520-1867 fax 

[•II•[ http://www.melabs.com ii] 
1ZJ email: info@melabs.com ~ 
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Fro01 $200 
OEM's: Call for free 

applications assistance. 

' 
Baud = 188 'Write data at 4800 baud 

Fits 2" hole Up to 1000 Amps 
@500 Volts! For A= 1 to 58 'Send ASCII "!" through 'T 

Serout FMBS2,Baud ,[$55,B_Writ~.Addr_hi ,Addr_lo, DataByte] 
Pause 20 'Allow time for WRITE to end 
DataByte = DataByte + 1 'Point to next ASCII character 
Address =Address + 1 'Point to next address 

Next 

'Read data from RPS at 2400 ~aud , reads data in reverse order of how data was written to RAM 
Baud = 396 'Read data at 2400 baud 
For A= 1to58 

Address =Address - 1 'Read starting at last byte written 
Serout FMBS2,Baud,[$55,B_Read,Addr_hi,Addr_lo] 
Serin TMBS2,Baud,[DataByte] 
Debug DataByte, • • 'Display byte received 

Next 

Here's why every Y2K battery bank needs an E-Meter - the world's 
most popular DC energy monitor: The multi-color bar graph shows 
battery status at a glance. The bright digital display reports Volts, Amps, 
Amp-hours, Time Remaining, - even Kilowatt-hours. Reports histori
cal information including battery Charge Efficiency, number of dis
charge cycles, deepest depth of discharge and average depth of dis
charge. The optional Low Battery contact can optimize your genera
tor run times for charging _and RS232 output is available for remote 
sites. 

'Read data from RPB at 9600 baud, reads data in the same order as data was written to RAM 
Baud = 84 'Read data at 9600 baud 
Debug CR.CR 'Pia~ a blank line between data sets 
For A= 1to58 

Next 
END: 

Serout FMBS2,Baud,[$55, B_Read,Addr.:.hi,Addr_lo] 
Serin TMBS2,Baud,[DataByte] 
Debug DataByte, • " 'Display byte received 
Address =Address + 1 'Read data start at first byte written 

'End of program 

Don't be afraid o/Y2K - be ready with an E-Meter! 

Cruising Equipment 
5245 Shilshole Ave. NW, Seattle, WA 98107 
(206) 782-8100 Fax: (206) 782-4336 

http://www.cruisingequip.com 
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by Robert Hansel 

RS-232 levels 

nc[D-
Vin[D-o 

c11I)-o 
co[!)-o 

Vdd [[)--o 
Res [i)------1 
Vas CD--::i._ 
SCL [Th)-<> -::-
SOA (!D--o 

Vdd 

R3 

Vdd 

. RS-232 
comm. 
option 

E3 

10k 

Vdd 

lOk R1 See note 1 -

E1 

---------!~2 RA3 RAO 17 SCL 

Vdd 

Brownout 
reset IC 
option Vdd 

RS R4 

10k 10k 

FIGURE 1. 
DT101/DT111 

SIMMStick, core, 
and pre-wired 

options. 

E2 
8 Vdd 
7 WP~ 2 

6 h 
SCL!! 

3 

5 
SDA Vss 4 

10K 
SI@)-----•-~ 

so@)-----1--~ 4 MCLR OSC2t-1s __ co ____ -,10M~ C3 
.-------+-

3
--tRTCC OSC1 

16 
Cl $ 

}----..+--~ 5 
Vss PIC16F84 Vdd 

14 
Vdd xtal 

~---------------~-~6~ABO RB713 ~-.--i F 

12C 
EEPROM 
option 

C4 

>-----------------7
-tRBl AB6

12 
SeeNote2 ... 

}---------------~81R~ R~11 

}---------------~91A~ R~10 

07 ~;>-----------------~---------~ On-card voltage regulator option 
Veld 

oeID
os!W--

Note! ... Note2-010~ 

011~ 

012ID-

013~ 

014~ 

015~ 

For optional B.'O reset use one of following: 
Panasonic MN1381·S (CMOS) 
Panasonic MN13811-S (Open Collector) 
Zelek ZM33064 
Motorola MC33064P 

10 MHz quartz crystal or 
10 MHz ceramic resonator. 
C3 & C4 not needed for 
3-pln resonator types with 
Integral load capacitors. 

TELEPHONE LISTENING 
DEVICE WITH 

12 HR. RECORDER 
FCC Approved 

Record telephone conversations in your office or home. Starts automati
cally when phone is answered, records both sides of phone conversa
tion. Recorder stops when phone is hung up. $99.95 + $7 shipping. For 
telehone listening device separately $19.95 + $2 ship. 

For comprehensive 50 page catalog of Micro Video, VHF transmit
ters.Surveillance, and Counter-surveillance and much more! Send $3.00 

Call 407-725-1000 

USICORP 
P.O. Box N2052 Melbourne.FL 32902 

COD'S OK 
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BIG POWER 

Domino 1 features: 
• Full floating-point ROMed BASIC 
• 32-KB SRAM and 32-KB EEPROM 
• I 2 bits of parallel 1/0 
• 2 P'vVM outputs 
• l'C bus 
• 2-channel 12-bit ADC 
•Serial port: 19.2-kbps RS-232A. 

RS-422, or RS-485 
•+SV@ISmA 

LOW COST 
Dominos are rugged, miniature 
encapsulated controllers that 
com- bine lots of analog and 
digital 1/0 with a fast control
oriented floating-point BASIC to 
provide a one-stop computation 
and control solution for cost
sensitive control tasks. Used 
stand alone or connected via 
RS-232/RS-485, Dominos are 
true plug-and-go control. 

Domino 2 has: 
• everything in Domino 1 plus 
• 16 more bits of high-current parallel l!O 
• Hardware dock/calendar 
•Wide-range power operation 
• Hardware P'vVM output 

$99 to $139 
Visit our Web site for complete datasheets 

www.micromint.com 
To Order Call: 

~~ 
1-800-635-3355 

4 Park St., Vernon, CT 06066 
(860) 87 1-6 170 

Write .In 211 on Reader Service Card. 

T
his month, I'm going to 
start a project a bit differ
ent from past Breadbot 
projects. Over the last 
seven columns, I've 
shown three different ver

sions of Breadbot: The first used a 
Parallax BASIC Stamp 1 (the BSl-IC 
Breadbot was covered in this column 
in the June and July '98 issues of Nuts 
& Volts); the second used a BASIC 
Stamp 2 (the BS2-IC Breadbot was 
covered in the September '98 column); 
and the third used a homebrew BS2-
IC clone based on the PIC002 
SIMMStick PCB (the BS2 SIMMStick 
projecfwas covered in the October '98 
column, and SIMMSticks were covered 
in the August '98 issue). The common 
thread for these projects, of course, is 
that they are all programmed . with 
some variant of PBASIC or another. 

The BS-2 SIMMStick project was 
the most complicated of the three pro
jects in terms of the wiring, soldering, 
and debugging involved, but with a lit
tle VROC methodology, it wasn't diffi
cult to get the thing to work. 

If you will recall, VROC stands for 
Voltage + Reset + Oscillator + 
Communications - the essentials of 
getting any embedded microcontroller 
system to work. I stated then that 
when all four of these elements are 
working properly - assuming the soft
ware is already debugged - then the 
embedded microcontroller system will 
work. Debugged software is always the 
big "if," but using known-good 
firmware in the form of a pre-pro
grammed BS2 PIC chip ensured no 
trouble from that front. 

Over the Falls 

In this project, however, I won't be 
starting with the known-good 
firmware of PBASIC, so beyond get
ting the VROC details nailed down, 
there's the issue of bringing up an 
embedded system with untested soft
ware. When you have to debug hard
ware and software at the same time, 
the potential complexity isn't doubled, 
it's squared; software bugs can mas
querade as hardware bugs and vice 
versa, and if you venture out in these 
waters unprepared, you have paddled 
out into a swift stream indeed. That 
thunder you hear up ahead is white 
water, and you find yourself going over 
the falls with PIC assembly language as 
the barrel. 

To make the plunge suivivable -
and even enjoyable - we need to start 
with the simplest hardware and soft
ware combination possible, the bare 
minimum needed to tell that both 
hardware and software are functioning 
as designed. 

With PCs, the usual first program 
you write is the good old "Hello 
World" program which prints (big sur
prise) "Hello, World!" to an appropri
ate text display such as an LCD screen 
or a laser printer. Breadbot doesn't 



have any text device to print to - not 
·yet, anyway - so we'll need some 
other output device. Among embed
ded control programmers, the output 
device of choice for the microcon
troller equivalent of "Hello World" is 
the LED. If you can get a microcon- . 
trailer to blink an LED on demand, 
you'll survive going over the falls. 

It may sound trivial, merely blink
ing an LED, but the first time you pro
gram any new microcontroller - espe
cially one in a homebrew system -
you'll discover how incredibly difficult it 
can be to get all the 1/0, status, and 
configuration registers properly pro
grammed just to make that LED blink. 
In effect, you are using the microcon
troller as a tool to help build and debug 
itself. And a blinking LED gives you 
one very important thing: success. If 
you can make that LED blink, it means 
you've got the hardware working 
half the battle. 

The Hardware 

The hardware, in this case, is a 
PIC16F84 built on a DonTronics 
DT101 or DTUl PCB (Rgure 1). I'm 
not going to present the detailed 
assembly instructions for the DTlOl 
as I did for the PIC002 I used in the 
BS2 SIMMStick project The 
DonTronics board has a clear compo
nent placement silkscreen (unlike the 
PIC002), and you can ftp summary 
instructions for building the 
DonTronics DT101 from Wirz 
Electronics at dtp:/ /wirz.com/ 
3rdParty/DT101/dtl01.pdf. 

For your initial tests, you will need 
nine components, those marked by 

asterisks in the parts list. 
First solder in JS, the 30-pin right 

angle header connector. In addition -
although they aren't required - I do 
recommend soldering in high-quality, 
machined-pin IC sockets for all the !Cs 
you install. These sockets are more 
expensive than the regular ones, but 
they are much more rugged and reli
able. For the minimal system, though, 
all you need is the 18-pin socket for 
the microcontroller. 

If you are using the DonTronics 
DTOOl development board to pro
gram your SIMMSticks directly in-cir
cuit, you can dispense with the socket 
for the MCU, and just solder it in (see 
my Dec '98 column for more on the 
DTOOl). If you are using another pro
grammer, such as the Parallax PIC 
programmer, you'll need a socket on 
the SIMMStick so you can plug and 
unplug the MCU each time you pro
gram it. 

Even though the PIC16F84 uses 
flash erasable program memory, and 
thus can be permanently soldered into 
the cirtuit, I don't recommend doing 
this if this is your first microcontroller 
project. Few things are more frustrat
ing than frying a brand new MCU, but 
having to then unsolder and replace it 
before work can continue - and pos
sibly damage the PCB in the process 
- is one of them. 

After you've familiarized yourself 
with the characteristics of PICs and 
SIMMSticks, then it might be a good 
idea to solder the MCU to the board. It 
will be a more reliable connection 
when subjected to the vibration of a 
moving robot, and it will also be 
cheaper. If you choose to install the 

Go Wireless With Our Modules 
SILRX/TXM 

SILRX - $26.00 ea. 
TXM- $15.50 ea. 

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

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

The modules are particularly suited to bat
tery-powered, 
portable applica
tions where low 
power and small 
size are critical 
design criteria. 

TX2/RX2 
TX2 - $19.50 ea. 
RX2 - $38.50 ea. 

The TX2 and RX2 radio transmitter and receiver pair 
enable the simple Implementation of a data link at up ID 
40kblt/s at distances up ID 75m ifHlulJdlng and 300m open 
ground. Both modules combine full screening with extenslYe 
lntl!mal flhering to ensure EMC compliance by mlnmlzing 
spurious radiations and susceptlbllltles. The TX2 and RX2 
modules wtU suit one-t<><>ne lllld multlnode wireless links In 
applications lndudlng car and building security, EPOS lllld 
Inventory tracking, ~ lndllltrial proceu monitoring, •nd 
computer networl<Jng. 
Because of their smaU size 
and low power requirements, 
both modules are Ideal for 
use in portable, battery
powered appllcatlons such as 

hand-held 

RPC 
900 MHz 

AVAILABLE JAN '99 

terml
Mls. 

BiM 
RPC- $99.00 ea. 

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

ting and 
recovery func
tionality, 
requiring only 
a simple 
antenna and 
5V supply to 
operate with a 
microcon
trofler or a PC. 

BIM - $69.00 ea. 
The BIM module integrates a low-power 

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

Open 7:30 To 4:30 PM 
Monday thru Friday 

Saturday 7:30 Am to Noon 

PHONE: (607) 723~111 /j§ll [ VJS411•1 
FAX: (607) 723-5202 J 

E-MAIL: BRIGAR2@aol.com 
Web address: http://members.aol.com/brigar2/brigar.html 

WELDEX Video camera # WDPR-2000 NMB 12 VOLT DC FAN 28 CFM 
1/3" CCD Board camera B&W Pinhole lens Model# 3110KL-04W-B17 
compact 30mm x3J mm (Approx 1'sq.) lze: BOmm x 25mm 0.13 Amp 
High performance & picture quality of a full blade - Phenolic Blade & housing 
featured camera on a compact board. DC Brushless - Ball bearing -
0.03 Lux min. illumination - RCA connectors 12" \/\Are leads - UI & CSA - 25 dba 

RIGAR 
RICE 

resolution. • •. $4.25 
input. 
Brigar 
Special 
$85.95 

120 VOLT AC 10 AMP TOROID 
ISOLATION TRANSFORMER 
Mfg: BANNER MAGNETICS# 159257 
INPUT: 12!JVAC (Blk, Gry) 
Output: ID/ 12 amp (Red, Red) 

120vac 10amp (Violet, White) 
12 V 1 amp (Brown, Brown) 

fS'.~;,~·-

LCD DISPLAY ASSEMBLY #HG416 

C TO DC WALL TRANSFORMER 
FG: AUDIOVOX PART# CNR405 

INPUT: 120VAC 60Hz 11W 
utput: 12 voe 300mA 
olarity: Center pos. with 6' 
ip cord 2.5 mm Female 
eceptacle. UL & CSA 
ALE PRICE $1.50 

40PIN INTEL# P8052AH 
CPUS BIT 256 
BYTES RAM, 
Timer/counter and 
1/0 PRICE .. $1.75 

·~ ® 
~ JDL!&WfJ: 

~,.. v ,. ,. ...- ,. y ,., "",.,.., .................. 

ROTARY VANE AIR COMPRESSOR 
GAST Model# 0522-P167-G451 DX 
Oil-less rotary vane air compressor directly 
connected to motor. Compressor rated at 
3.2 to 4 Cfm @ 10 psig max. 
Motor rating: 
3/4 H.P. 60 Hz 115 Vac 1 PH 1725 RPM 

4 DIGIT 16 Segment display (the led 
contains 126 segments - some of the 
segments are fixed with words such 
as play, scan, loud, rdm, pgm etc ... ) 
9 vdc - white back light with orange 
characters. Smart display with SMD 

Linear power supply module. 
Size: 2-1/4"wx43/4'L x 1-1 /2"0 
Input: 11 Svac 50/00hz 271 ma. 
Output: Svdc 5CXX)ma. 

LTRASONIC LIGHT SWITCH MFG: LITRONIC 
eplaces existing wall switch - Great for home alarm 
ystems or controlling lights & small appliances, ON
FF Switch-LED TRIP Indicator COLOR: WHITE 
IZE: 5"W x 5"H X 1-318"0 

VOLTAGE 12!J OR 277VAC 50/00HZ 

Code H - 7.40 A - SF 1.00 - FR 56 Cz Amb 50 c 
Time Rating: Cont. lnsul Class B - Thermally Prot. 
Motor Size: 14"L X 6-1/2"Dla. Weight: 40 Lbs. 
Shaft Size: 2-118"L x 5/8"dla. (Flated) 
BRAND NEW FACTORY BOXED •..•.• $119.95 

components. ~ 
DISPLAYS COMEa COMPLETE ~ 
wrrH a.&" DISKETTE. FILES 
CONTAIN 68HC11 PROGRAM, 
LIST OF COMMANDS AND 
SCHEMATICS 

PRICE 
$3.95 

Price ... $19.95 ea. 

Write In 213 on Reader Service Card. 

MIN LOAD 80 WATI 12!JV 
MAX LOAD 1 CDJW 12!JV 
ensor Low Power Ultrasonic 25KHZ 
ADJUSTMENT: Sensitivity & 
ime out (0 TO 25 MINUTES) 
Documentation & schematic 

ncluded. Energy Savings ,. 
OT060% ~ 
RJGINAL. PRICE $100.00 
PECIAL SALE PRICE 
$6.95 

MOTION SENSING 
AUTOMATIC SWITCH 
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Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING ••• 
with lhe AES learning system/ 
embedded control system. 
Extensive manuals guide 
you through your 
deve lopment project. 

DT101/DT111 SIMMStick 

::u ~ CD 0 

"' Q, 0 

fl) 
fl) CD 
CD .. 

Q 
< ::J ::::!. 0 
3' () ::J s 

A ll programming 
and hardware details 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
explained. Complete schematics. 
Learn lo program the LCD, keypad 
digiial, analog, and serial 1/0. for 
your applications. 

• 32K Byte ROM, 32K Byte RAM · 2 by 16 Liquid 
Crysial Display • 4 by 5 Keypad • Digiial, Analog, 
and Serial 1/0 • lnterrupts,timers, chip-selects • 

26 pin expansion connector · Built·in Logic Probe • 
Power Supply (can also be battery operated) • 
Powerful ROM MONITOR to help you program • 
Connects lo your PC !Or programming or data 
logging (cable included) • Assembly, BASIC, and 

+6V 

R1 

1K 

(Can use Breadbot's 

+6V 

+6V 

R2 +6V 

22on 

I/ LED --
C programming(varies wi1h model) • Program disks 
with Cros.s Assembler and many, well documented, 
program examples · User's Manuals: cover all 
deiails(over 500 pages) • Completely assembled and 
ready to use · Source code for all drivers and 
MONITOR • Optional Text Book 

l SW1 

_ right whisker for SW1) I 
Everything you neici. From $279 

Money Back Guarantee 
Call for Free Info Pack, or see 

WEB at http:/fwww.aesmicro.com 
714-550-8094, FAX 714-550-994l 

AES 575 ANTON BLVD., SUITE JOO, COSTA MESA, CA 92626, USA 

RS-232 communications option, you 
should at least use a socket for the 
MAX-232 because it's pretty easy to 
accidentally zap it when you're working 
out serial cable problems. 

Power Supply 

You can power this circuit either 
directly at Vdd (pin 7 of the SS-Bus) 
from Breadbot's six-volt battery pack, 
or at Vin (pin 4 of the SS-Bus) from a 
nine-volt battery. For the latter, you'll 
need to install the on-card voltage reg-

RF Data· Modules 

•Small size : 17.78 x I 1.43mm 
•CMOStrn. input 
•No adjustable components 
•Low CwrenL 4mA typical. 
•418MHz or433.92MHz OOK 
•Simple to integrate -Si1T1>IY 

add antenna, data and power 
•Range up to 250ft. 
•Wide supply range, 2-14Vdc 
•SAW controlled - stability 
•Also available in OIL package 

AM-RTS .............. $12.10 

•Compact size: 38.1x13.7mm 
•On-board data recovery. CMOS 
•Low cwrent. 2.4mA typical 
•2kHz data rate. CMOStrn. output 
•5Vdc operation 
•On 418¥Hz or 433.92MHz (4xx) 
•No adjustable components 
•Patented Laser TrillUlled component 
•High stability 
•Sensitivity: - 105dBm 
•Available also in 0.8mA version 

AM-HRR3-4xx ............ $10.95 

•µController with user EEPROM 
•RS232 interface protected to ±15kV 
•Data packetizing perfonned by user 
•Auto TXJRX changeover 
•418 MHz and 433MHz versions 

•Only 23 x 33 x 11 mm 
•Up to 40k bps data rate 
• 19200 baud with ASCII 
•Up to 500ft. range 
•5v operation 
•0.25mW into 50 
•418 or 433MHz fM 
•Fast lms enable 
•Direct interface to 5V CMOS 
•Auto TXJRX changeover 

BTh1-4xx-F ............ $87.36 

•Range up to 500ft 
•Transparent data packetizing 

Supports 8 or 9 bit protocols 
•Self test function 
•Reset Switch & Staus LED's 
• 114 wave wire antenna on board 
•Available in a Simplex Tx/Rx 

•Reset switch and status LED's 
•7 .5-15V de via 089 connector, 20mA 

10 x 6S x ISmm pair.(RTcomTX & RTcomRx) 
•7.5V-15Vdc operation 

Transceiver...... .. .. RTcom-4xx. ............... $247.90 
Transmitter.. ........ RTcomTx-4xx. ........... S 87.15 

BTh1-4xx-RS232 .... $139.30 Receiver. ............. RTcomRx-4xx. ........... $105.52 

AABAcoM U' TECHNOLOGIES 

Tel: (416)236-3858 
Fax: (416)236-8866 

www.abacom-tech.com 
u..,,;~..;:;.;;;,.;;;;;;o;;,::pi abacomtech@compuserve.com ... 
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ulator option. 
To install this option, you'll need 

Cl, C2, Jl, and VRl. The +SV regu
lator VRl isn't labeled on the DTlOl 
silkscreen (not enough room), but it 
goes between C7 and Jl with the flat 
of the T0-92 package facing Jl. If you 
are installing this option, after you sol
der in VRl, I recommend that you cut 
the trace on the solder side of the 
board that shorts the pads of Jl 
together, solder in the Jl header, and 
place a shorting jumper between its 
pins. . 

The reason for this is that the 
DTOOl programmer automatically 
switches SS-Bus pin 7 between its 
own +SV Vdd and + 13V Vpp supplies 
during programming, so if you have 
VRl installed on the DTlOl , its out
put must be temporarily isolated from 
the programmer during programming. 
Otherwise, VRl's +5V will fight 
against Vpp's + 13V, and the result · 
may be curls of blue smoke from one 

title "test1 - Poll a Bit" 

or both voltage regulators. 
At the very least, the programmer 

won't be able to bum the program into 
the PIC. A sign that the SIMMStick's 
Vdd supply isn't isolated from the 
DTOOl programmer's Vdd is that the 
DTOOl's Vdd indicator lED will be lit 
when you plug the SIMMStick in the 
programming slot and switch the 
Run/Load switch to the "Load" posi
tion; when you switch to "Run," the 
Vdd lED will go out. I'll talk more 
about using the DTOOl later. 

If you are using a separate PIC 
chip programmer, then install the Jl 
isolation jumper option if you want, 
though it's only really necessary in this 
case if it's possible you will ever apply 
voltages to both Vin (SS-Bus pin 4) 
and Vdd (SS-Bus pin 7) simultaneous
ly. As with the BASIC Stamps, use one 
or the other, but not both. 

Next, solder in Cl and C2. With 
the SIMMStick oriented component 
side up and the SS-Bus connector fac-

Constantly polls input bit for switch closure, indicates result with LED 

LIST P=16F84, F=INHX8M, A=DEC 
errorlevel 0,-305 
INCLUDE "\pic\mpasm\P16F84.inc" 

Registers 

:_coNFIG _CP _OFF & _WOT _OFF & _HS_OSC & _PWRTE_ON 

PAGE 

org O 

bsf STATUS, RPO 
bcf TRISB & Ox07F, O; Set ABO to Output 
bcf STATUS, RPO 

wait_ ON 
btfsc PORTB,7 ; Wait for switch press 
goto·wait_ON 

bcf PORTB,O ;Turn LED ON 

wait_ OFF 
btfss PORTB, 7 
goto wait_OFF ; Wait for switch release 

bsf PORTB,O ; Turn LED OFF 

goto wait_ON 

end 

Continued on page 82 



QUESTIONS 
I would like to hook-up a circuit 

that is similar to the beam-braking 
safety part of my garage door open
er. It is a Chamberlain unit. 

I want to use this system in con
junction with a burgler alarm system. 
There is no schematic with the open
er. Refer to the following schematic 
for wiring information. 

T Comm. R 
Rear of Opener 

Can someone supply a simple circuit 
that I can try? What kind of sender 
unit and optical detector is 
required? 
2991 Roger W. Hamel 

Cedarville, Ml 

In most projects that use crys
tals, they never specify series or par
allel. What is the difference between 
series and parallel crystals? Are they 
interchangeable? 

For example, a 20 pF capaci
tance of the parallel crystal, is this 
internal or external and is this a set 
value or minimum or maximum? 

The capacitance in most pro
jects vary from 10 to 30 pF, is this 
for series or parallel and how do you 
calculate the value? 
2992 Marvin Saj 

Ontario, Canada 

Is there a simple circuit modifi
cation to add to a triac light control 
to provide "soft-on" function to 
increase bulb life? Is it known what 
the bulb makers believe is possible 
here? I wonder if the relatively new 
axial disposed filaments are more 
prone to failure from mechanical 
shock? 
2993 John Connell 

San Francisco, CA 

Are ZN416 [preferred) or 
ZN414 available somewhere? These 
are simple AM radio receiver ICs. I 
would like to purchase some, but 
haven't been able to locate any of 
either type. 
2994 · David Rowe 

Sacramento, CA 

I would like to have the pinout for 
an Analog Device AD2038 tempera
ture meter. It was described in the 

Send all material to Nuts & Volts Magazine 430 Pr1nceland Court Corona 
CA 91719 OR fax to [909] 371-3052 OR E-Mail to forum @nutsvolts.com 

1987 short-form selection guide. 
Through experimentation, I have 

resolved many of the interconnect 
requirements, but not all. A pinout 
would be helpful. 
2995 Kenneth Keck 

via Internet 

I am looking for a circuit that I 
can use to calculate the time 
between two vehicles in motion. 

Vehicle 1 will have the circuit 
installed, and needs to calculate how 
far behind (in seconds) vehicle 2 is 
following. 
2996 Mike Ciotti 

via Internet 

I have a gasoline 120V AC BKW 
generator that I use at job sites. The 
thing just rip-roars whether I have a 
power tool plugged into it or not. 

Can anyone direct me to a circuit 
that can do load sensing to see if a 
load is on-line, which would then run a 
servo motor, or solenoid to open the 
throttle on the engine, and when the 
load is removed to idle it back down? 

It does have a 1 2V battery to 
provide sensing voltage. 
2997 John Jones II 

via Internet 

Is there an antenna for short
wave radio? Where can I find it or 
them? 
2998 Nelson Ortega 

Tampa, FL 

I have a project underway that 
uses two separate inexpensive 
Elenco sine/ squarewave generators. 

On these, the frequency output is 
controlled by a simple potentiometer. 
I need to be able to control these 
potS using a computer / Visual Basic 
6 . Does anyone know how I can 
accomplish this? I wish to use a 
mouse, where pressing the left 
mouse button assumes control of 
generator 1 , allowing mouse move
ment to control frequency. Pressing 
the right button would adjust genera
tor 2. 

Also, once frequency 1 is set, I 
would like things set up so that press
ing the right button would start up 
the second generator at the same 
frequency as generator 1. I am sure 
all this could be done in software, 
perhaps directly controlling a Sound 

Blaster card; but currently I am try
ing to control those pots via R&232. 
2999 Tom Moore 

via Internet 

I am looking for a circuit that will 
interface with the data port of a num
ber of automobile on-board comput
ers. 

My immediate need is for a 96 
Jeep Cherokee. Once I get to talk to 
the computer, I would need to figure 
out what I'm seeing. Possibly using a 
BASIC Stamp and or a laptop to help 
decode the information? 

Trying to troubleshoot a newer 
vehicle now is much harder than it 
was back before the days of the on
board computers. 
29910 Joe Reed 

Charlotte, NC 

I am looking for a device that 
would protect equipment from volt
age sags during brownouts and from 
power going on and off quickly as 
often happens during blackouts. 

This device would pass power 
from the AC mains to the load 
device( s) as long as the AC supply 
remains inside an acceptable range 
of voltages [from 1 00 to 130 VAC). 
But, if voltages drops (or goes too 
high), then it disconnects the devices 
from the mains (both sides, hot and 
neutral) and keeps them disconnect
ed until the voltages on the mains 
have returned to normal values and 
have stayed there continuously for at 
least 1 00 seconds. 

The device must be able to sup
port inductive and non-inductive 
loads of up to 15 amps. The device 
could be completely prepared for 
consumers (like a power strip is) or 
could be a component that requires 
the addition of power plugs and sock
ets. 
29911 Nelson Bolyard 

via Internet 

I have a DBS receiver that is 
capable of controlling a VCR via an IR 
emitter. 

Due to my shelf arrangement 
and room conditions, the DBS receiv
er does not reliably control the VCR. 

I would like to build a simple 
'repeater' circuit in which an IR sen
sor placed in front of the emitter of 
the DBS receiver would transmit, via 

,,-MATION/EIESl;RICTIONS 
- ~uestions will be accepted at

offer equipment for sale' or equipment 
wanted to buy. 
• selected quest.ions wiU be printed one 
time an a spac-e available basis. 
• Questions may be subject to editing. 

HELPFUL HINTS 
• Be brief but include all pertinent infor-

n. If no one knows what you're ask
won't get any response fand .vye 
won't print itefttler}. 
gibly {or tvi\e}. If we oan't0i-

row it away .. 
e your Naf\le. Address 
mber. On~r name 

· th ·Pn. but 

a short cable, to an IR emitter placed 
in front of the VCRs IR receiver. 

I am sure there are some inex
pensive IR modules available from 
distributors that might do the job 
easily, but I am not very familiar with 
them. · 
29912 Lee Roth 

Columbus, OH 

I am looking for a device for a 
telephone line that has the Caller 
Line ID [CLIO) feature. 

One side of this device would 
hook to the telco line, the other side 
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ANSWER TO #1996 - JAN. 1999 
What you are describing is a fre

quency detect.or. It should be fairly 
simple to construct using a couple of 
LM567 tone decoders. 

Referring to Figure A, U4 is set 
up to detect an input frequency of 60 
Hz and with a little logic, turn on 02. 
When the input frequency is less than 
60 Hz, 01 is on and 02 is off. When 
the input frequency is greater than 60 
Hz, U5 turns on 03 and disables aper-

60 Hz DETECTOR 

Figure A 

would be connected to the phone[s). 
The device would prevent the 

phones from ringing unless and until 
CLIO information containing a num
ber was supplied by the telco. The 
device would not ring the phone for 
incoming calls that have no CLIO 
information, nor for calls whose CLIO 
info indicates P (private) or 0 (Out of 
area). or any other non-numeric info 
for the phone number. -

The phones that connect to this 
device must still be able to get dial 
tone and/ or answer calls merely by 

ation of 01 and 02 through the nand 
gates U2A and U2C. 

To set up U4, monitor the center 
frequency of the decoder on pin 6 with 
a scope or frequency counter and 
adjust A4 for an output of 60 Hz. 
Likewise. to set up U5, monitor the 
center frequency of the decoder on 
pin 6. adjust R6 for an output of 62 
Hz. See Figure A for circuit details. 

Kevin Goodwin 
Oceanside, CA 

lifting the receiver, and the telco line 
features that require flashing the 
hook (e.g., call waiting, three-way call
ing) must continue to work with 
those phones. 
29913 Nelson Bolyard 

via Internet 

ANSWERS 
ANSWERS TO #19917 - JAN. 1999 

You can solve this problem by 
getting a device known as the 

''y'mouse" manufactured by ·P. I. 
Engineering, 2296 Williamston Rd., 
Williamston, Ml at 1-800-628-3185 
or 517-655-5523. 

This adapter will handle either 
two mice or one mouse and a touch
pad device, or one mouse and a 
trackball, and connects to the com
puter's serial 089 port. 

They also manufacture adapters 
for PS2, keyboards, and laptops. 

The website can be found at 
http:/ / www.ymouse.com 

Arthur Hazboun 
Harbor City, CA 

ANSWERS TO #19917 - JAN. 1999 
You may want to consider pur

chasing a Y-splitter which would allow 
two pointing devices to be used 
simultaneously by your PC. 

A mail order business called 
Cyberguys sells these Y-splitters for 
both serial and PS/ 2 pointing 
devices. They are advertised to work 
with standard mice, trackballs, and 
other pointing devices such as touch
pads. The catalog number is 104-
0520, and they are priced at $45.95 
each. Check them out on the web at 
www.cybererguys.com or by voice at 
1-800-892-1010. 

John McMichael 
Laramie, WY 

ANSWER TO #1998 - JAN. 1999 
It sounds to me like a case of 

AGC overload with resultant cross
channel modulation. That's a fancy 
way of saying those two channels are 
way too strong for your 1V set, and 
your high-gain antenna is not helping 
one bit. 

If the antenna has a pre-amplifier 
in it, that will just make things worse. 

CABLE CONVERTERS 

The portable programmer that uses the printer port 
of your PC instead of a internal card. Easy to use 
software that programs E(E)prom, Flash & Dallas 
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 

series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pie, MCU's 87 4X, 875X, 40-
Pin X 16 & Serial Eprom's, PLCC, 5-Gang, 82/7 4 

Prom's and Eprom Emulator to 32K X 8. 
Only $129.95 

Same Name, Address & Phone Number for 16 Years .... 
Now isn't that Amazing 7 

lntronics, Inc. 
Box 13723 I 612 Newton St. 
Edwardsville, KS 66113 Add $5.00 COD 
Tel. (913) 422-2094 Add $4.00 Shipping 

Fax (913) 441-1623 Visa I Master Char e I Amex 
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Our converters are designed for 
your specific needs. 

• Volume Control, 135 Ch, 
Ch-3/4, AFT/MFT, P/G Lock, 
HRC/STD and Sleep Timer 

• 85 Ch Plain Converter Ch-3, 
AFT, PG Lock, H RC/STD and 
Sleep Timer 

UN BEATABLE PRICES 

FREE BROCHURE 
CALL (310) 515-5085 

PCW CO Fax (310) 538-3636 

Here's a simple test: instead of 
your big antenna, connect a halo loop 
or maybe just a couple of paper clips 
to the antenna terminals of your 1V 
set. The picture may look weaker, 
but the bars should go away. 

Once you have determined that 
too much signal level is the problem, 
then you can address how to reduce 
the signal on those two channels 
while still receiving other stations in 
the area. 

Tuning stubs used as notch fil
ters would be one approach. Turning 
off the pre-amplifier [if there is one) 
might do the trick, or pointing the 
antenna in some other direction, 
such as 90 or 180 degrees off-
course. 

Harry Boling 
Garland, TX 

ANSWERS TO #1999 - JAN. 1999 
You want a set of cascaded 

timers. This should be easy using 
555 ICs. Connect pin 2 (trigger, 
active low) on each timer via resistor 
to +V and a capacitor to pin 3 (out
put] on the preceding timer. The trail
ing edge of the output pulse will spike 
the trigger low starting the next 
timer. 

To start the timers properly, you 
should probably set up a momentary 
switch to all the resets [pin 4, active 
low), and a momentary switch to pin 
2 of the start timer. 

Peter Hanely 
via Internet 

ANSWERS TO #1999 - JAN. 1999 
CEBEK recently released a 

three- timer circuit designed to simu
late the operation of a traffic light. 
Time settings are adjustable from 4 
to 50 seconds for the "Red" and 
"Green" outputs. The "Yellow" output 
is automatically set to 1/ 4 of the 
time setting. 

This circuit operates at 1 2V DC 
and can switch up to 2A. This will eas· 
ily control relays to operate the light 
at 120 VAC. 

Best of all, the price of this board 
level unit is under $20.00 available 
from MCM Electronics, 1-800-543-
4330. Order number is 28-6215. 

Alex Mcilwain 
Lakeland, FL 

ANSWERS TO #1999 - JAN. 1999 
Rather than using discrete com

ponents to generate timing signals 
for the traffic light, have you consid
ered using a PIC microcontroller 
from Microchip Electronics? 

A PIC 12C508, for example, has 
six 1/0 pins and sells for under 
$2.00 in single quantities. It also has 
its own clock which runs at 4 MHz 
and should be accurate enough for 
your application. 

If you don't mind setting the delay 
values in software, you should literal
ly need no external components to 
get the timing signals, since three of 
the six 1/0 pins could be pro-



ANSWERS TO #19915 • 
JAN.19915 

You can make a dual channel 
oscilloscope act like a Huntron 
Tracker (characteristic curve trac
er} by using an exter,pal sinewave 
generator and a resistor. The sig
nal generator (or scope) must have 
a floating common. 

Channel-A of the scope mea
sures the voltage across the com
ponent under test. Channel-8 mea
sures the current. 

Set the scope time scale to X 
vs. Y [or A vs. 8}. Apply a 5Vpk 
[1 OVpp} 1 KHz sinewave to the 
component under test in series 
with a 1,000 ohm resistor. 
Connect the scope's CHA.COM and 
CHS-COM to the junction of the 
component under test and the 
resistor. 

Connect CH-A to the junction 
of the signal generator output and 
the component under test, connect 
CH-8 to the junction of the signal 
generator and the resistbr. 

Be aware that some tiny 
diodes have very low lmax. The 
above circuit will put up to 5niA 
though your component. Lower the 
signal voltage or increase the resis
tance appropriat.ely. 

Use a relay or toggle switch to 
place other components into this 
circuit automatically for compari
son of "good" vs "bad" components. 

Anthony Tekatch 
Ontario, Canada 

ANSWERS TO #19915 • 
JAN.1999 

We have a .pdf file on our web 
site that shows a curve tracer that 
may be added to most oscillo
scopes like the one requested by 
the reader, ' Joe Farley. 
http:/ /www.weo~el.com 
/pdtfiles/curve.pd!.,JA copy is 
reprinted here. to the' l;'ight.) 

The simple version may be all 
that you need. but the multi-voltage 
design has enough voltage and 
power to look at the behavior of 
power devices and enough sensitiv
ity to non-destructively charactef'" 
ize delicate components. Just 
make sure the switch settings are 
right. 

I also like the built-in diode for 
single-polarity testing when high
reverse voltage can cause dam
age. 

Charles Wenzel 
Austin, TX 

grammed to provide the . timing sig
nals for the lights. 

If you are new to programming 
PICs, check out the Microchip web 
site at www.microchip.com and 
invest some time in learning. If you do 
a lot of work with electronic circuit 
design, the time you are able to save 
on projects like this should more than 
make up for the time you invest in 
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V /I Curve Trac;:er 

''!!!¥."""""'~~~---~ 

R1 

Select R6 lor desired 
horizontal sweep. Omit 
R8 l scope has sufficient 
control of horizontal 
sensitivity 

,--------------~ 
\ two-pole switch 

' 

Test Probes 

~/ &.-'--"~--' Black 

R7 RS R9 R10 
Horizontal Vel1ieal 

Input Input 

The V /l Curve Tracer is an indispensable tool for trou
bleshooting .circuits and testing components. The C:ircuit 
traces the current versus voltage curve for the component 
under test on an ordinary oscilloscope. The peak'-to-peak 
test voltage js adjusted by selecting different taps on a 
power transformer and the test current is limited by a 
selected series resistor. The voltage and current ranges 
are not critical and a single voltage version built with no 
switches will prove quite useful. The "deluxe" version shown 
in the schematic provides four test voltages .with current 
ranges from a few hundred microamps few hundred 
milliamps. An optional diode is included i utto limit 
the voltage swing to a single pole •. ·. It reverse 
breakdown when checking delicate d · 

T1: Unless you plan to test high-pqWE!fdevices, T1 may 
be a small power transformer with a f~IA(Ai'(ferent sec
ondary voltages. The prototype depicted ip the sqhematic 
has four secondary taps but a cen~r-tapped 24VAC trans
former will give two useful test voltages Of about 17 and 33 
volts peak. Avoid voltages much above 24VAC to reduce 
risk of shock. 

51: A single-pole switch with enough positions to 
accommodate the desired number of test voltages. 

52: A twp-pole switch with enough positions to accom-
modate t sired number of test current ranges. Note 
that the, selects resistor pairs: R1 & R7, R2 & RB, 
R3&R9, R10. 

R1 • ~ These resistors limit the test current. R1 
could be a 100 ohm. 10 watt resistor for a high power 
range capable of testing incandescent tamps (and quickly 
zapping semiconductors!}. R1 works with the current sens
ing resistor R7. The current sensing resistors ;Should be 

COMPUTER 

1Mx9-70 SIMM .... $10 
4Mx9-70 SIMM............. . .......... $19 
1Mx32/36-70 72·pin SIMM (4MB). $10/15 
2Mx32136-70 72-pin SIMM (SMB). $19/25 
4Mx32/36-70 72-pin SIMM (16MB) $39/44 
8Mx32136-60 72-pin SIMM (32MB) $65172 
64M(8x64) EDO/PC 100 DIMM .... $89/95 

64Kx1· 15ns 22-DIP .................. $5.50 
32Kx8-25120/15ns 28-0IP ......... $3/212.50 
64Kx8-15ns 32-DIP .................. $6 
128Kx8·15/20ns 32-0IP narrow .. $12 & up 
128Kx8·15120/25ns 32-0IP wide.$12 & up 

4850X4 KIT. Upgrade your old 5V 486 CPU with this kit 
AMO OX4-100 CPU'5v Adaptor.CPU Fan. $65.00 

MMX ADAPTOR. Alows Jv Pentium boards to occept 
MMX CPU. Adaptor for Intel or Cyrex CPU. $30.00 

PENTIUM MOTHERBOARD/SYSTEMS SPECIALS 
Pentium M/B 133Mhz Intel, 512K. 32MB RAM. $195.00 

Pentium II - Intel Celeroo 300A, ATX M/B, 1.44 FOO, 
2GB HD. BMB Video, 56K Fax Modem, 36X CD ROM, 

Mid tower A TX case. Best value! $595.00 
'"'l·YEAR WARRANTY ON PARTS & LABOR ... 

PACKA·RD HELL 
486 to Pentium motherboards -
PRICES SUBJECT TO CHANGE WITHOUT NOTICE - TERMS:.COD, 

VISA/MC - MINIMUM ORDER $20 - SHIPPING & HANDLING: $7 MIN. 
ORDER LINE: (800) 586-4199 

LA PAZ ELECTRONICS INT'L 
P.O. BOX 261095, San Diego CA 92196 

TEL (619) 586·7610 FAX (619) 586-1482 
e-mail: lapazusa@pobox.com 

about 1000 times smaller than the 
should be 0.1 ohms if R1 is 100 oh 
pated in the current sensing resis 
style may be used. 

Try R2 = 1000 ohms, R3 
100,000 ohms. 

Following the 1/1000 guideli ohm. R9 
= 10 ohms, R10 = 100 ohms. N 
sense values give four ranges from 1 OOuA with 
about 10 rnV per vertical division for e illoscope. If the 
oscilloscope does not have a vertical sensitivity of 10 mV 
per division, the current sense resistors fR7 ~ R1 OJ may be 
increased. 

01 ~A 'con diode capable of handling the highest test 
It.age. A 1 N4002 should .work well for most 
hen the diode is in the circuit. it will limit the 
.to under -1 volt. . 
imple version with a single voltage range ·of 

peak and a current limit of about 18 

milliamps peak. The transformer is an ordinary "filament" 
transformer or similar with a single dary. This one-
range tracer is quite useful for · of zeners, 
transistor junctions, LEDs. and iconduc-
tors. 

1CXX> ohms 
~ r--V'VV'--+---------4Red 

120~1 

· The 12.6 volt transfonner wYI 
give about 36 volts peak-to-peal< 
so select RS to give a horizontal 
sweep slightly under 8 divisOns 
(5 volts per division). 
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When Visitino Disney World And Sea World ... 
Come To lhe World Of Electronic Surplus! 

S~A!~~fT~ 
ORLANDO, FLORIDA ~ 

Located At The Intersection Of 1·4 
And Fairbanks Av~nue. 

Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: unday 8am-2pm 
*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS * TRANSFORMERS * TEST EQUIPMENT * Nl·CAD BATTERIES 

*COAX 
*RELAYS 
*HARDWARE 
* CAPACITORS 
* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 

HOURS: 

ar28th 
REE Admission & Parking 

Shop 1 OO's of Sellers 

********* ' 
We Buy Surplus 

Electronic Parts -
FAX your list. 

Monday • Friday 8:30·6:00 
Saturday i:30·5:00 

FAX 407/647·4831 

PH 407/628·5634 

P.O. BOX 536186 

ORLANDO, FLA. 32853-6186 

learning the PIC technology. 
There are many web sites avail

able which give sample PIC code, 
explain how to build your own PIC pro
grammer, etc. Just use your favorite 
search engine and include "PIC'' and 
"Microchip" in the search terms. 

It should be sufficient to control the 
light if you plan on using it indoors. 

newly displayed window is a check 
box for "Call Waiting" make sure it is 
not checked. If it is not. go to START 
- PROGRAMS - ACCESSORIES -
DIAL-UP NETWORKING. Highlight the 
"Entry Name" or "Connection Name" 
you connect to. 

Mark Winters 
Orem, UT 

ANSWER TO #1993 • JAN. 1999 

If you want to simply buy a device 
for this application, check out the 
"Lights to Go" web site at 
http:/ /www.trafficlights.com/ e5ad. 
htm. This describes a $44.00 unit 
they sell for controlling a traffic light. 

All modems should have that 
ability. Now choose FILE - PROPER

TIES. Go to START - SETTINGS -
CXJNTROL PANEL - MODEM. When 
the box pops up, choose the DIALING 
PROPERTIES button. 

In the windows that pops up, ver
ify that the ''Telephone Number" box 
does not have a *70 [or whatever 
your phone company uses to disable Approximately 2/3 down the 

WELLER SOLDERING STATION - MODEL WLC 100 ~ 
• Variable power control (5 to 40 watts) ·· [ _n 
• Replaceable heating element $3695 ~ 
• Quality light-weight pencil iron ~ 

DUAL-TRACE OSCILLOSCOPE lnsT"&K. FUNCTION GEN. 
W/HIGH RESOLUTION, BLUE CRT WITH INT/EXT e 
INCLUDES PROBES, POWER CORD FREQ. COUNTER . " ·~ 

::~a~~:r:oo ti!~ MODEL 8016 s21500 . 
t=:.::....-~~=:===::=....J ALLIGATOR LEADS ~. 
~~~~iA!~~~~f~o MHZ s1295 SETOF10 s21D ~ 

~~LTIMETER . ~~!To~P~.~.~ ............... &OC ea, e 
=~:Ts $3495 , Mini Toggle SPOT ....... 5oC ea. ON-Oii 

PAD-234 HIGH QUALITY TOOLS 
DIGITAUANALOG TRAINER With Cushion Grips and Return Spring 
Complete _......... • Needle Nose Wire Diagonal 

~~:~:lion . ! J~;~;, .. ;;·:· .. ~-.~-. Plier~ s~ c~ 
Variable and !.1 ::;~~~ 17$295 ?$150 rr /$295 
f1Xed power ' - ·· 
supplies, function generator, POWER SUPPLIES 
digital VO, rugged design, 
high impact case. 

Assembled 

s15000 
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SOLDERING IRON 3-WIRE 

830 tie points . MB102PLT 1· HIGH PERFORMANCE $525 
model features 3 binding posts #060501 ~ 

and aluminum backplate. SOLDERING IRON STAND~ 
Part No. 1-9 10+ 
MB102 5.95 5.00 W/SPONGE s3so 
MB102PLT 8.95 8.00 . l-#_o_5_os_4_2 ______ --tl 

HELPING s3so RESISTOR KIT 1 LB. 60/40 Solder Roll .031' $595 

HAND & 1/4W 5% film. 5 DESOLDER PUMP wmP s3so 111 pieces each of #060820 
WITH 73 values. 365 ""1_5_T_U_R_N_P_O_T.,...7_S_E_G-. -D-IS_P_L-AY-

MAGNIFIER pieces total. ~ 69" t!J 
(I..;;;,. f.i;.4 s39s '-1't-P ., ea, •Q._J. 60" 

#060836 v- .. Bourns 3006P se- "ea. 
MOTION DETECTOR ~ ries. All standard MAN72 C.A Red 0.3' 
$2 ea. - 10 For $15 ~ values available. MAN74 c.c Red 0.3' 

FREE CATALOG 
MORE 

Low-Priced 
Items In Our 
FREE 
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call waiting) in the box, if it does, 
delete ONLY the *7D click ok and 
close the other windows. That should 
fix your problem. 

If this does not fix it, you should 
check that you do not have your calls 
automatically forwarded when the 
number is busy. 

Gregg Berkholtz 
Portland, OR 

ANSWER TO #1992 ·JAN. 1999 
You are probably suffering from 

two separate problems, but both of 
them are related to the current the 
motors draw. 

First, your power supply probably 
cannot provide enough current when 
the motors are first turned on. 
Although the motors may say they 
are 5 amperes, the current the 
motors draw when they are first 
turned on could be much higher. If it 
is high enough, then the supply volt
age may dip low enough that the 
microcontroller gets upset. The 
motor supplies and the logic supplies 
should be separate, you don't want 
the dip on the motor supply to affect 
the microcontroller. 

If you must use one supply, then 
connect the motor to the supply 
directly, but use a series diode to 
connect the positive supply to the 
microcontroller. If the motor supply 
dips, then the diode will reverse bias 
and prevent the motor from pulling 
down the microcontroller supply. 

The microcontroller power sup
ply (not the motor) should have some 
large capacitors so it can coast 
through the dip in the motor su1-,Jly. 
Use a scope to look at the power sup
ply. 

Second, you probably have a 
wicked ground loop. You must 
arrange your ground wires so none 
of the motor current flows through 
any of the microcontroller ground 
connections. The microcontroller 
ground connections include the 
grounds used for the power devices 
that turn the motors on and off. 

You may need transformer or 
optoelectronic coupling. The general
ized notion is called single point 
grounding. 

Here's what happens: Say the 
motor current does flow through the 
microcontroller ground. Say the 
resistance of the ground connection 
is D.1 ohms. If the motor startup cur
rent is 20 amperes, then the voltage 
drop across the ground connection 
is 2 volts - more than enough to 
change a logic state from false to 
true. 

You may also want to add so.me 
capacitors. diodes, and resistors 
across the motor, but these compo
nents are usually added to reduce 
the stress on the power switching 
components or to reduce RFI. 

Gerald Roylance 
Mountain View, CA 

ANSWER TO #1991 - JAN. 1999 
There are several PLL ICs that 

can be used for a 100-1 ODO MHz 
synthesizer. 



Motorola's MC1 45200 will work 
to 2 GHz. National has an LMX2315, 
and Harris has an HFA3524. Even 
better for this application would be a 
fractional-N chipset, but I don't have 
any data handy. All these chips are 
programmed serially, so the inter
face to a computer is simple. 

Unfortunately, the problem in 
building such a synthesizer is not the 
IC, but the oscillator. It is tough to 
build an oscillator that covers one 
octave. but you want to cover about 
3.5 octaves. 

The simplest way around the 
oscillator range problem is a hetero
dyne design. Use a VaJ that covers 
5.1 to 6.0 GHz. mix it with a 5.0 GHz 
local oscillator, and use the 0.1-1 .0 
GHz result as the synthesizer output. 
The frequencies are a little scary. and 
the performance won't be great. 

An alternative is to build a 250-
500 MHz vm to cover the middle 
octave. Other octaves are derived 
from this signal. Switch in a doubler if 
you need the top octave, or use one 
or two dividers to get the lower 
octaves. You will need six or seven 
half-octave filters to clean up the out
put signal. 

There are a lot of switches. so 
we are not talking about something 
simple. The performance should be 
better than the heterodyne design. 

Building a one-octave VaJ is diffi
cult, and building a good one is an art. 
The good ones are bandswitched and 
vary the oscillator bias conditions in 
different bands. They also use pre
tuning and compensate for changes 
in PLL loop gain. 

For low-noise oscillators, the 
vm· tuning sensitivity is often less 
than 500 KHz/volt and the VaJ will 
have 32 tuning bands. 

Good [but expensive) texts are: 
Manassewitsch. Frequency Synthe
sizers: Theory and Design, and 
Rohde, Microwave and Wireless 
Synthesizers. 

Gerald Roylance 
Mountain View, CA 

ANSWER TO #129818 - DEC. 1998 
I recall that one of the hobby 

electronics magazines did a con
struction project a while back on 
building a GPIB interface. perhaps 
Electronics Now, or Popular 
Electronics. 

However, Computerboards, Inc. 
in Massachusetts sells a GPIB inter
face for $249.00 new. Their phone 
number is 508-946-5100. 

You can probably get the spec 
for the GPIB interface from the 
National Instruments or Hewlett
Packard web site. 

Joe Heck 
Wrentham, MA 

ANSWER TO #129817 -DEC.1998 
It is very simple to construct a 

linear, 1 OX amplifier, for this applica
tion. It is also very inexpensive (total 
cost is about 45¢]. 

.,..E5C::1-1 F CJ 11=1 U IVI 
Build the non-inverting amplifier 

exactly as drawn in the book, The Art 
of Electronics, by P. Horowitz and W. 
Hill. 

2. Connect the negative terminal 
of the power supply to pin #4 of the 
LM 358. 

drawing.) 
_6. Connect the free end of the 1 

Kohm resistor to the negative termi
nal of the power supply. 

For instance, one could use a LM 
358 op-amp, a 1 Kohm resistor, a 
3 .3 Kohm resistor, a 5.6 Kohm resis
tor, and a 7-32 volts DC power sup
ply [or just ar;i ordinary 9-volt battery). 

3. Connect the end of the 5.6 
Kohm resistor to piA #1. 7. Connect the junction of the 

3.3 Kohm and the 1 Kohm resistor 
[that made in step #5) to pin #2 of 
the LM 358. 

4 . Connect one end of the 3.3 
Kohm resistor to the free end of the 
5.6 Kohm resistor. [5.6K + 3.3K = 
9K This is R2 on the drawing.) 8 . Be sure to connect the nega

tive terminal of the power supply to 
the ground of the sensor [s). 

1. Connect the positive terminal 
of the power supply to pin #8 of the 
LM 358. 

5 . Connect one end of the 1 
Kohm resistor to the free end of the 
3.3 Kohm resistor. (This is R1 on the Continued on page 81 
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llMlodt' 
Coooecti YoorW~ 

Video Cable 
• RCA Connectors for VCR/Camcorder to TV 

Monitor or AN Reveiver. 
• Highest quality 75 ohm video cable for a superior 

picture. 
• Molded connector with gold plated contacts 

improves the quality of the connection. 
• Push-on connector for easy installation. 

l'arl # I <'11:,!lh 1'1·in· 

VC-7003 ......... 3' ............ 52·00 ea. 
VC-7004 ......... 6' ............ 53·00 ea. 
VC-7005 ......... 12' ...•...•.. 54'2!! ea. 

"F" Video Cable 
• Push-on connector for easy installation. 
• Connects VCR/Cable Box to TV 
• Highest quality 75 ohm video cable for a superior picture. 

• Molded connector with gold plated 
contacts improves the quality of 
the connection. 

l'a1·1 # I l'll:,!lh 1'1·i•·•· 
VC-7000 ......... 3' ............ 52..l!!! ea. 
VC-7001 ........• 6' ...•........ 53·00 ea. 
VC-7002 .•....... 12' .......... 54'2!! ea. 

AN Connection Kit · 
• Triple RCA Male to Male Cable for Audio and Video. 
• Bestconnection from VCR/Laser Disc/Camcorder to TV 

Monitor or AN Receiver. 
• 100% Foil shield for reduced 

inteference and superior reception. 
• Color coded for easy installation. 
• Molded connection with gold plated 

contacts improves the quality of the 
connection. 

l'a1·1 # I <'11:,!lh l'nn· 

VC-7012 .••....•. 3' .•....•..... 54J!2 ea. 
VC-7013 ......... 6' ............ 56&2 ea. 
VC-7014 ....•..•. 12' .......... 5SJ!!l ea. 

Roger's Systems 

DH 
Computer -Telecommunication 

Network - Audio - Video 

Accessories-Connectors 
Tools-Adaptors 

Audio Cable 
• RCA Connectors for CD Player or Cassette to 

Amp/Receiver. 

11110 

• 100% foil shield for reduced interference and superior 
sound. 

• Molded connector with gold plated contacts 
improves the quality of the connection. 

• Color coded for easy connection of left and right channel. 

l'arl # 1.en:,!lh l'ril'e 

VC-7009 ......... 3' ............ 52·00 ea. 
VC-7010 ......... 6' ............ 53·00 ea. 
VC-7011 ......... 12' .......... 54'2!! ea. 

"S" Video Cable 
• Push-on connector for easy installation. 
• Connects SVHS/Laser Disc/HI 8 Camcorders to TV Monitor 

or AN Receiver 
• Highest quality 75 ohm video cable for a superior picture. 
• Molded connector with gold plated contacts improves the 

quality of the 
connection. 

l'arl # I l'll:,!lh l'rke 

VC-7007 ......... 6' ............ 53&!! ea. 
VC-7008 ......... 12' .......... 55&!! ea. 

In-Wall Volume Control 
• Controls volume of remote speakers. 
• Easy installation terminal block. 
• IO-position range. 
• Mounts in standard electrical J-box. 
• Accepts up to 14 awg wire. 
• 30 watts average- 55 watt peak. 
• Ivory colored. 
• Includes Mounting screws. 

l'a1·1 II l'n1·•· 
AS-7020 •••••..••.••...••.•.. 51 O&!! ea. 

510.00 mioim11111 order required• Add $4.50 shi~ for prepaid onlen •Prices subject to ciw18" wilhoul notice. All major credit cords llCCepled. • Special offers only valid oo ilemS in stock 
California residms odd 1.15% lax• eMail sales@rogensyslemS.oan. Call for quantity diSCCUll(S •No out of state checks accepted• Most onlen shipped same day! •Noe responsible for emn in ~-pesetting. 

Trademarb are lhe prcpeny of !heir respecti•-e companies. All photographs are for illustratioo purposes only and may nor be a true representation of aclUll products. 
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HOW ~O PLACE A CLASSIFIED AD 
1YPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not 
all caps) on a separate piece of paper. Spell out words when submitting hand
written copy. Calculate the number of words and multiply it by the appropri
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad(s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay
ment - CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY - and mail your 
completed order to: 

NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719. 

RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge p_er ad_per insertion. 

WORDS IN BOLD AND/OR ALL CAPS 
Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 

art, or $8.00 for halftone of photographs. To BOX your ad, include an addi
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos. 

FAXING IN AD COPY 
You may fax in ad copy or changes before the closing date (5:00pm on the 
5th) at 909-371-3052 using MasterCard or Visa. Include credit card expira
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi
cation of faxed-in ads, please call 909-371-8497. 

DEADLINE 
Prepaid ads received by 5:00pm on the closing date (5th of the month) will° 
appear in the following month's issue. Ads postmarked through the 5th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 5th. Cancellations and changes must be 
submitted in writing. · 

IMPORTANT INFORMATION 
All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited 
to electronically related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted. We do not 
take ad copy or changes over the phone. We do not bill for classified ads. 

PHOTOS, DRAWINGS, AND BOXES Repeat ads or ads run in multiple classifications within the same issue are 
A photo or drawing may be run at the top of your classified ad for an addi- allowed. Paid subscribers may run ads at the 60¢ rate only through their sub-
tional $10.00 (l" depth max.) for camera-ready art. No wording is allowed in scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line errors will be issued unless you clearly print or type your ad copy. 

Choose a category for your ad from the. classifications listed below. 

10. Ham Gear For Sale 
20. Ham Gear Wanted 
30. CB/Scanners 
40. Music & Accessories 
50. Computer Hardware 
60. Computer Software 
70. Computer Equipment Wanted 

80. Test Equipment 
85. Security 
90. Satellite Equipment 
95. Military Surplus Electronics 
100. AudioNideo/Lasers 
110. Cable TV 
115. Telephone/Fax 

120. Components 
125. Microcontrollers 
130. Antique Electronics 
135. Aviation Electronics 
140. Publications 
145. Robotics 
150. Plans/Kits/Schematics 

ADVERTISER 1S INDEX 

155. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted. 
175. BBS & Online Services 
180. Education 
190. Business Opportunities 
200. Repairs/Service 

Abacom Technologies .............................. 68 Davilyn Corp .................... ... ... ...... .... ........... 7 KDE Electronics Corp .............................. 48 Roger's Systems Specialist ...................... 73 

ABC Electronics ....................................... 29 Decade Engineering .............. , ....... ........... 86 La Paz Electronics lnt'I. ............................ 71 Sam's Electronics .. ............ ... ... . , .......... .... 54 
ACP Super Store .... .......... ...... ........ .......... 72 DeMar Electronics .................................... 87 Lemos International Co., Inc . ........ ........... 67 Scott Edwards Electronics .. ............. .. ..... ... 8 

Advanced Educational Systems .. ..... ..... ... 68 Digital Products Co .................................. 86 Linear Systems .. ........ ..... .. .......... ........... .. 15 Seabird Technical ..................................... 87 
Alfa Electronics ... ...... ...... ... ... ...... .. ... .. .. ..... 59 Earth Computer Technologies ....... .. .. ... .... 44 LLH Technology Publishing .... ....... .. ....... .. 38 Sh S 

86 reve ystems ...................................... . 

SIMC0 ........ ................... ................... ...... . .47 
All Electronics Corporation ...................... 60 Edlie Electronics, Inc . ................ .. ...... ....... 46 Lynxmotion, Inc ........ ............. .... .. .. : .......... 21 

Allison Technology Corporation ..... ... . 81, 86 E.H. Yost & Co ..... ....... ... ................. .. ... ...... 54 M2L Electronics ... .... ... .............. ........... .... 59 
Alltech Electronics ...... ............ ....... .. .. ..... 18 ELECTRO MAVIN .. ... ... ......... .... .. .. .. .. ... .... .. 8 Mateo, Inc ......... .. ...... ..................... ... .. .... .. 87 Skycraft Parts & Surplus, Inc .... .. ....... ...... 72 

Alltronics ............................................. ...... 23 Electro Tool, Inc .. .. ...... ............. .. .. .. .. .. .. .. ... 53 MCM Electronics ........ ...... .. .. .... -.. ... .. ............ 9 Square 1 Electronics ····················· ........... 34 
American Technologies Network Corp ..... 35 Electronic Design Specialists, Inc ...... ...... 22 Meredith Instruments ........................ ....... 19 Surplus Traders .. .......... ......... ............ ....... 86 

AM Research, Inc .................................... 35 Electronic Goldmine ........... .......... .. .......... 49 Metric Equipment Sales, Inc ........ , .......... .48 Synergetics .............................................. 79 

Andromeda Research .......... ~···················21 · Electronic Rainbow Ind., Inc .................... 51 M.F.M. Communications ............................ 24 Tech 2000 .. .. ..... .......................... .... .......... 26 

Antique Radio Classified .. ....... .... ............. 87 Electronix Corp ... .. ..... .... .. ........ .. .. ... .......... 39 microEngineering Labs ... · ......................... 65 Techniks, Inc ............................................ 86 

AST Global Electronics ........... ... .. ... ... ....... 32 Electronix Express ... ......... .... ... ........... ..... 72 Micromint .... ..... ....... .. .. .. .. ................. ... ..... 66 Technological Arts .......... ... ... ........ ....... .. .. 86 

Aventrade ...... ... ..... ....... .......... .................. 86 EMAC, Inc ................................................ 53 Motron Electronics .................................... 39 Telulex, Inc ............................................... 49 . 
Base2 ........ ............ .... ... .. ..... ... .......... .. ... ... 87 EPS ..... .. ... .. ........ ........................ ..... .. ....... 87 Mr. NiCd ................................................... 54 The RF Connection ......... .. ....................... 15 
Basic Electrical Supply Equipment Management Technology ....... 61 MSC Electronics ...................................... 87 

. Timeless Products .. ........... ............ ......... . 61 
& Warehousing Corporation .. ........ ... ........ 20 ExpressPCB .. .......................................... 34 Netcom .. .. ...... .. .... ... .. ............................. .. 85 

B I. P bl' t' 19 F . Rd" SI 11 N th tC bl &C t C 25 Timeline, Inc ........................ ............... ...... 47 
ay 1n u 1ca ions ........ ... .. ......... ... .. .. .. ..... air a 10 a es ...... .. ..... ........... ... ........... or wes a e onnec or o .... .. ..... . 

Bilocon Corp ............................. ........ .. .... . 87 Foss Warehouse Distributors .................... 86 Ocean State Electronics ........................... 42 Ultra Link .. ..............•........ ........... .............. 87 

Bisme Computers Outlet .......................... 59 Gateway .................................................... 56 Optoelectronics ......................................... 94 Unicorn Electronics ..... .. ....... ...... .............. 22 
Black Feather Electronics ........................ 26 General Device Instruments ............. ....... 86 Pacific Test Equipment Corp ................... .43 USI Corp .... : ............................................. 66 

Brick Wall Div., Price Wheeler Corp ...... .... 13 Glentech, Inc . .. ...................... ................... 86 Parallax, Inc . ............................. Back Cover Utopia Tools ............................................. 29 

Brigar Electronics ...................................... 67 Grayrriark ................. ....... ............ .... .. ..... .. 44 PARAMAX, INC . ............... .................. ...... 83 V&V Mach. & Equipment, Inc ..... ........ 86, 87 

C & S Sales, Inc ....................................... 40 Halted Specialties Co . ....... ..... ............. ...... . 3 PCW, Inc .................................................. 70 Velleman .................................................. 55 

C and H Sales Company .. ...... .. .. ........ .. ... 45 H.T. Orr Computer Supplies ...... ......... ....... 61 Phelps Instruments ......... ...... ................. .. 52 VersaTech Electronics .. .. .. ............... ... ... ... . 29 
Chaffin Electronics ................................... 78 Hyatt Electronic Surplus ....... .................... 87 Pioneer Hill Software ............................... 81 " t li h 1 1 87 ves a ec no ogy, nc ..... ..... .. ........... ....... . 
Chenesko Products, Inc ..... , ..................... 71 lndustroLogic ... ......................................... 16 Polaris Industries .. .... .. ... : .......................... 63 
Communications Surplus ......... ...... ... ... .. ... 87 Information Unlimited ............... : .............. .45 Prairie Digital, Inc ..... ........ ......... : .............. 87 

Consumertronics ..................................... 28 Inkjet Southwest ........................ ....... ...... 58 Pulsar, Inc .................................. .............. 25 

Viking International ... .... .. ... ....... ....... .. ..... . 52 

Visitect, Inc ......... .. : ................ ................... 82 

Corporate Systems Center .................. 2, 95 lntronics, Inc . .. ............ .. ............................ 70 R & S Surplus ......... .. ............................ .... 54 . Weeder Technologies .. .. , .......................... 20 

Cruising Equipment ..... ......................... ... 65 Jade Products, Inc ................ ................... 86 Ramsey Electronics, Inc ........................... 57 Western Test Systems ...... _. .................. 30-31 

Cunard Associates ........ ............ ......... ....... 53 James' Electronic Services, Ltd ................ 84 Resources Un-Ltd .. : ........................ .. ... .... 14 Wholesale Cable ... .... .................. .. ..... ... ... 78 
Danbar Sales Company .. ... .................. .... 50 J-Works, Inc .................. .. ......... .... ... ....... .. 77 R.E. Smith .. .... ...... .................................. .. 86 Worldwyde ... ..... ................. .. ....... ... .. ... 77, 86 
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Alltronics .................................................. 23 
Communications Surplus ......................... 87 
Gateway ................................................. .. 56 
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Lemos International Co., Inc .•.................. 67 
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agnifiers come in many sizes, 
shapes, and prices. To put a 
numerical value on the prop
erty we call magnification, 
you need to go back to 
I BOO's England when they 
defined the near point. The 
near point is the closest dis
tance from the eyes most 

adults can comfortably focus and is defined as I 0 
inches (250mm). 

This is the basis for determining the property 
we call magnification of near subjects. If you look 
at one line I Omm long from I 0 inches, and it cov
ers a particular angle, and compare it to another 
line 5mm long with a magnifier, and it covers the 
same angle, you have a 2X magnifier. 

Under the same viewing conditions, a 0.1 mm 
line covering the same angle would mean you are 
using a I OOX magnifier. Not all manufacturers use 
this definition of magnification and use the term 
power instead. Power is not that rigorously defined 
and often refers to the increase in area. In this 
case, the magnification factor is the square root of 
the power. A 9X power lens would have a magnifi
cation factor of about 3X. 

When you focus your eyes from infinity to I 0 
inches, it's similar to introducing a four diopter 
lens into the view. My old eyes don't come close 
to the I 0-inch focus of the average adult, so I have 

Figure 
1 

a different size image on the retina. Individual dif
ferences and preferences support the thousands of 
different magnifiers in the '!'arketplace. 

Simple Lens Magnifiers 

Simple lens magnifiers use one lens group 
between the eye and the subject under observa
tion. These simple magnifiers may be a single lens, 
several lenses cemented together and, in rare 
cases, air-spaced lenses. They may yield magnifica
tions from a little over IX to over 300X. In the 
current commercial market, you can find magnifiers 
that provide slightly over IX to about 25X. Higher 
magnifications are now provided by the more easi
ly used compound magnifiers. 

Compound magnifiers differ from the simple 
magnifiers in that they use a second set of lenses 
to magnify the image of the primary group. 
Representatives of compound magnifiers are 
microscopes, binoculars, and telescopes. There are 
image magnifiers that use infrared, ultraviolet, X
ray, and electrons, but we will only cover the visi
ble frequencies. 

A popular form of simple magnifiers in Figure 
I is an oversized 5X and a focusing BX model. 
When you look through these magnifiers, you will 
find that for practical purposes, the visual linear 
magnification is about half the stated value. If you 
put the magnifier on a piece of quadrille paper, you 
can easily see the degree of magnification. You can 
increase the magnification by lifting it from the sur
face of the subject and increasing the distance to 
your eye, however, a little bit goes a long way as 
the image is quickly distorted beyond use.The 
ones shown cost about $5.00 to $10.00. 

Some magnifiers include a measuring reticle (a 
glass scale) at the focal plane for accurate mea
surements of length, angle, or thread pitch. More 
highly corrected optics can increase the price up 
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1-x to 
IOOOX 

by john C. little 

to $250.00 for special applications such as photo 
retouching. Most of the simple magnifiers on the 
market today use clear bodies so you can view 
either opaque or transparent subjects. 

Another simple magnifier is the eyeloupe 
· shown with a spring retainer in Figure 2. It is diffi

cult to find eyeloupes with a spring retainer now, 
but plain loupes from 2X to 5X are available at 
less than $10.00. 

Bi-ocular Magnifiers 

Your local drugstore carries a very economical 
bi-ocular magnifier called reading glasses. The 
strongest sold is usually 3.25 diopter that give a lit
tle less than a 2X stereo view and are priced at 
$B.OO to $15.00. (The diopter is one meter divided 
by the focal length of the lens.) The "half glasses" 
allow quick orientation of your subject by looking 
over the top. Some people may be uncomfortable 
trying to converge the sight lines and maintain a 
stereo view so close to the face. 

A solution is the head-mounted magnifiers, 
some with flip~up lenses that are available in 2X to 
BX. These are designed with wedge shaped lenses 
to ease the strain of the converging sight lines. 
They are priced in the $20.00 to $50.00 range. 

Shown in the background of Figure 2 is an -
inexpensive compound microscope that is found in 
magnifications from 20X to I OOX. The higher mag-

Figure 
2 

nifications do not seem to have a consistent, good 
image quality so they should be carefully examined 
before purchasing. This type of microscope usually 
includes a "flashlight" to illuminate an opaque sub
ject. They are particularly useful in the field for 
simpl_e tasks. They are priced from $5.00 to $20.00. 
Some models can be focused below the plane of 
the foot. With these, you can examine a few of the 
problems on PC boards. · · 

Compound Magnifiers . 

When you look into a compound microscope, 
you see the image at the end of a dark tube. How 
far away the image appears is determined by the 
eyepiece. How much of the subject you can see is 
determined, in part, by the focal length of the 
objective and the diameter of the field stop in the 
eyepiece. The field stop is a disk located at a focal 
plane within the eyepiece. It gives a sharply-defined 
limit to the image and also limits the image pro
jected up the tube to the optically-corrected area. 

As the focal length of the objective gets small
er, you get higher magnification and a smaller field 
of view. The common plan achromats ( color-cor
rected objectives), when used with IOXWF eye
pieces, have these approximate field diameters: 
40X 4.5mrri, IOOX l.75mm,400X 0.45mm, IOOOX 
0.1 Bmm. When you look at a printed circuit board 
and need a larger field of view or a greater depth 
of field, you must increase the focal length of the 
objective(s). Changing from a IOX eyepiece to a 
5X will only make the image look farther away 
while the area covered by the image stays about 
the same. 

The approximate magnification of the com
pound microscope' is determined by multiplying 
the magnification factor marked on the objective 
by the factor on the eyepiece. This is only an 
approximate value due to manufacturing variations 



and the settings of the eyepiece diopter adjust
ment. For accurate measurements, you will need 
the optics calibrated using a stage micrometer and 
a reference reticle mounted in the eyepiece. 

Stereo Microscopes 

· Stereo microscopes are two compound 
microscopes mounted so that the sight lines con
verge at about a seven-degree angle. A typical fixed 
magnification stereo microscope is illustrated in 
Figure 3. This arrangement provides an apparent 
depth perception similar _to that of the near point. 
These microscopes are designed primarily for 
those applications where there is a need to manip
ulate the subject. Image erecting prisms or mirrors 
are introduced into the optical train without which 
a direct stereo image could not be obtained. 

Applications for stereo microscopes include: 
electronic surface mount placement and attach
ment, repair of fine mechanisms, quality control, 
and a long list of other applications.A single magni
fication model will cost from $125.00 to over 
$300.00. Two or more fixed magnifications will cost 
$250.00 to $1,000.00. Remember that 
at magnifications above I OX, 
hand/eye coordination arid tremor 
will bring more frustration than sat
isfaction for many placement tasks. It 
is the same problem you 
would have controlling handheld 
binoculars. 

Locating solder faults and other 
QC work is more easily done at high
er magnifications. Most of the cur
rent manufacturers provide 
good optics except for some 
of those sold in toy and hobby 
stores. The primary difference 
among different models and 
manufacturers is the quali-
ty of the illumina-
tion system and 
the quality of the 
mechanical 
work. The 
graph 
(Figure 4). 
illustrates 
the diame
ter of the 
field of 
view with 
different values of 
magnification. It should only be used as a rough 
guide because of the variations from manufacturer 
to manufacturer. You would not be able to see a 
whole 16-pin DIP or the top of a T0-8 can at 30X. 

In my experience, perhaps one-half to one 
percent of users have difficulty attaining or main
taining a fused stereo image from a stereo 
microscope. This is usually an example of the 
strong habit of combining the eyes focus and the 
convergence of the sight line. This is a learned 
response and can be overcome with practice. It 
often helps to focus the instrument on a subject, 
lift your head, and focus on a distant object, 
close your eyes, and place your head over the 
eyepieces and opening the eyes. The stereo view 
pops into view in most cases. Those who need 
to wear corrective glasses for astigmatism should 
look for designs providing high eyepoint eye
pieces. The near or farsighted can usually use a 
microscope without glasses. 

Zoom Stereo 
Microscopes 

Stereo zoom microscopes are the industry 
standard for electronic assembly.As assembly 
people become more experienced, 
they like to work at increasing 

· magnifications and the zoom 
optics provide a continuously 

variable magnification and 
depth of field. Most cur
rent stereo zooms provide 
visual magnification from 7X to at least 

30X. With auxiliary lenses and eye
pieces, the range can be 

expanded from 3.5X to over 
200X. The cost of new instruments 
run from $650.00 to over 
$4,000.00. 

Stereo zoom heads (pods) are 
sold installed in many designs of stands 

(Figure 5) and lighting systems, as well as 
a trinocular photo tube design for camera 

or video use. If your PC boards are less 
than 7.5 inches in the narrow dimension, then 

nearly all stand designs will allow you to work 
on the whole board. Larger dimensional sub-

jects may require boom stands or other 
solutions. 

Other Compound 
Microscopes 

The average student 
and research grade 
compound micro
scope (under 

$2,000.00) has a 
maximum visual resolution of 

about 900X when using air to glass or oil immer
sion objectives in visible light. This is a result of 
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the · 
physical 

limitation 
of the 

phenome-
. non of diffraction. 
For the technolo

gist, the real ques
tion is not the 

degree of magnification but 
how much information is retained in the 

image. With a microscope set at 
I OOOX visual magnification, you 
can take a photograph and print 
the image on a billboard at say 
I O,OOOX. There would not be 

any more information than at 
900X, in fact there would be a lot less. 

Magnification alone will rarely be the main factor 
in microscopy. 

There are no universal compound micro
scopes (those useful for every type of subject), 
although some in the $50,000.00 range may come 
close. The purchaser must decide what information 
they are seeking, what lighting is needed, and the 
effort and type of sample preparation they are will
ing to perform to acquire a useful image. 

There are hundreds of useful books on micro
scopes and dozens of excellent ones to help in the 
selection of the proper microscope for your appli
cation. You should be aware, however, that the 
selection of a specific microscope brand is like 

· selecting a brand of automobile. If you ask an 
experienced professional for a recommendation, 
most will quote the brand they are using although 
the basic microscope has changed little in the last 
75 years. AU well-designed microscopes should last 
a lifetime with a reasonable amount of care while a 
good warranty will cover that rare one that slips 
through the quality control checks. 

One, Two, or Three Eyes? 

You would think that a binocular microscope 
would be inherendy better than a monocular 
model; they certainly cost more. For short term 
use, it is hard to say. You need to balance the 
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image degradation of at least four 
air to glass surfaces in a binocu
lar head against the discomfort 
of using a single eye. If you do 
not plan intense viewing sessions 
lasting longer than an hour at a 
time, a monocular model should 
work very well. 

Do you need a third eye (a 
trinocular head}! It is diffi
cult but not impossible to 
obtain excellent photomi
crographs or videomicro
graphs with binocular 
heads. Because of the 
angle of the eyetube, it is 
difficult but you can con
figure a copy stand for 
photography. You need to 
figure about $200.00 more 
for a trinocular head 
over the binocular. 
A good copy stand 
will cost a little 
less. Some trinocu
lar heads blank out 
the two viewing eye
pieces when in the photo 
mode while others allow a small 
portion of the light to be projected to the eyes to 

track moving sub-
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Student 
Grade 
Microscopes 

Student grade 
microscopes are 
produced with less 
than optimum 
sharpness of the full 
field and a limited 
control over the 
subject illumination 

20 30 

Fleld diameter In mm 

compared to a research model. However, student 
grade microscopes may provide all the image quali
ty you need for non-critical use. The achromatic 
objectives used in this class of instrument provide 
a good image in the central 60% of the image 
field. Outside that area the image is not in 
focus in the same plane as the central area 
and color fringes increase. J 

Of course, if your subject is 
not flat it may not make much 

difference. Most of these 
instruments come with 4X, 

I OX, and 40X objec
tives. They may or may not 

have both coarse and fine 
focus control. With I OX eye

pieces and 40X objectives (400X), 
the coarse focus mechanism has reached its 

limit so adding a I OOX objective to the 
instrument is not very 
practical. 

These instruments are 
designed with only transparent 

subjects in mind, however, in a 
pinch, you can view an opaque sub-

ject up to about I OOX with a strong 
sidelight. Shown in Figure 6 is 

one of the few student 
microscopes designed to be 
upgraded. Student grade micro
scopes cost from about $125.00 to 
$500.00. 

Advanced Grade Microscopes 

Research grade microscopes are available in an 
enormous range of designs. Because laboratories 
and industries can afford instruments designed for 
specific uses, manufacturers modify their designs to 
fit specific applications. There are tissue culture 
microscopes with extended clearance objectives to 
focus through the bottom of a petri dish, metallur
gical microscopes with reflective illumination for 
opaque subjects, and polarizing microscopes for 
counting asbestos fibers. The list goes on and on. 

40 

Wherever and from whoever 
you decide to purchase an 
advanced microscope, make 
sure they know your imaging 
problem and will help you 
solve it. 

The cost of a quality full
sized biological microscope is 
about $700.00. Such an 
instrument would have 4X, 

50 I OX, 40XSL, and I OOXSL oil 

I 

objectives, a binocular head with I OXWF eye
pieces, a mechanical stage, an Abbe' condenser,-and 
a variable intensity light source. In Figure 7, is an 
unusual current product in that it has a vertical 

illuminator built into the trinocular head for 
viewing opaque subjects as well as transparent 
ones. Someone somewhere has a magnifier to 
solve your imaging problem in the range of IX 
to IOOOX. 

Books and Other 
Sources 

To decide the specifica
tions for your new micro

scope purchase the book 
Exploring with the 
Microscope by W. 
Nachtigall/Sterling 
Publishing Co., ISBN #0-
8069-0867-x; a winner at 

$14.95. This book has 
over I 00 color micro

graphs. 
To familiarize you with 

the nomenclature and sim
ple sample preparation, I rec

ommend you invest in a 
Dover book tided The 

Microscope and How to Use It by 
Dr. G. Stehli, ISBN #0-486-22575-5; 

economically priced at $4.95 ( 1996). 
One of my favorites is the 1958 

book Practical Use of the Microscope by G.H. 
Needham.The current price is $99.00.This 

book has just been reprinted and is available 
through Mccrone Accessories at 
www.mccrone.com. 

The Microscope Society of America has a 
website (www.msamicroscopy.com) with informa
tion on local microscope chapters, and an exten
sive bibliography is also available. 

Get on the web and search with the words 
"light microscopy;" it will be a long list. NV 
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RESOURCE BIN 
®'iiller eighty five 

Another look at some 
favorite websites. 

. ·o.·.·. ur usual reminder here • . ·. . that the Resource Bin 
is now a two-way col
umn. You can get tech 

help, consultant referrals, and off-
the-wall networking on nearly any 
electronic, tinaja questing, person
al publishing, money machine, or 
computer topic by calling me at 
(520) 428-4073 weekdays 8-5 
Mountain Standard Time. 

Be certain to frequently check 
out my new Guru's Lair web site 
you'll find at (where else?) 
www.tinaja.com. This is the place 
you'll go for instant tech answers. 
Among the many files in our 
library, you will find complete 
reprint sets for all of the Resource 
Bin and other columns. Plus a 
brand new Research lnfoPack 
Service; 

You will get the best results if 
you have both Netscape 
Communic_ator and 
AcrobatReader 3.0 installed. 

Where to go for what? 

Quite a bit has happened 
since we last surveyed great 
places to visit on the web. So I 
thought it was way past time for 
an update. Needless to say, the 
web is where everything technical 
or electronic now seems to be 
coming down. You simply cannot 
afford to miss out. You can easily 
sample the web at your local 
school or library if you are not yet 
online. 

We saw how to get yourself 
on the web in RESBN78.PDF. 
And secrets of web-based 
research in RESBN71.PDF. 

You'll need a newer computer 
that supports Netscape or another 
modern browser. Perhaps a 
Pentium running Windows 98. Or 
a Linux box. While you can use 
Web TV (I feel this is an outright 
joke) or any national service such 
as AOL, I strongly believe a local 
ISP or Internet Service Provider is 
often your best way to go. Typical 
charges are around $19.00 per 
month or less. This usually 
includes a CD-ROM or similar 
startup software. 

You can pick up that latest 
Netscape Browser free at 
www.netscape.com. One useful 
79 February 1999/ Nuts & Volts Magazine 

local ISP is www.zekes.com. 
Tip: Do look into the new wire

less services being offered by a 
few ISPs. These can end up 400K 
fast, leave you connected all the 
time, and tie up no phone lines or 
have any telco or cable fees. But 
the transceivers are costly and 
you'll need line-of-sight. 

If you are brand new to the 
web, you go to a site by booting 
Netscape and then entering a url 
address into the Location box. 

NEXT MONTH: 
Don explores the denizens 
in the pseudoscience 
morass. 

When you find sites you like, you 
save them. by clicking on the 
Bookmark button. Much more on 
web use, from bare startups to 
fancy advanced home page 
design are at www.tinaja.com 
/weblib01. html. 

You will find untold zillions of 
web sites active today. How do 
you locate the better ones? My 
choices here are simply based on 
the sites that I use most often. 
Instant "hot buttons" for linking 
most of these are now found at 
www.tinaja.com. Here are several 
of my current favorites ... 

www.questlink.com 

This is the place to go for 
electronic data sheets and all · 
application notes. They are indus
try wide, and represent pretty near 
anybody and everybody. They 
also let you instant order small · 
quantities of many harder-to-get 
ICs and semiconductors. 

As with my own site and just 
about any other sourc·e of decent 
tech info on the web, you will need 
an Acrobat Reader to let you view 
their ap notes and data sheets. 
You get this free from 
www.adobe.com. For Acrobat 
utterly and totally blows HTML 
away on all counts. More info 
about this superb Postscript 
extension can be found at 
www.tinaja.com/acrobOthtml and 
at my www.tinaja.com/post01 
.html. 

Additional electrical engineer
ing links and link farms can be 
found at www.tinaja.com 
/eewb01.html. Since the link farms 
do such an incredibly good job 
here, I personally provide ee links 
only to the farms and the actual 
sites I have a repeating need for. 

www.hotbot.com 

This one is my favorite web 
search engine. You'll go here to 
find what is where on the web. 
Just type in some keywords, and 
dozens to hundreds of results get 
listed. Put the keywords in quotes 
when searching for a name or 
other exact match. You can also 
make use of their "links to this url" 
search as a great ego trip to find 
out just who is linking your own 
site. 

There are hundreds of other 
search engines. The 
www.altavista.digital.com is quite 
popular, although I use it only for 
emergency backup. There's also 

an "inference engine" that trys 
to gather together larger con
cepts . for you up at 
www.infind.com. When this 
works, it performs very well. 
When it misses, it does so 
badly. An example of a meta 

search engine master site which 
links hundreds of others is 
www.kresch.com. They also offer 
all sorts of webmaster tools, free 
search engine submissions, and 
bunches more. 

Books 

My very favorite online book
store is www.lindsaybks.com. 
Who specialize in republishing the 
"lost technology" titles on every
thing from old machine shop prac
tice to his early radio books. The 
quickest way to reach them is to 
click through on one of their ban
ners found on my website. More 
info on banners at 
www.tinaja.com/advtO 1.html. 

That 800-pound gorilla, of 
course, is Amazon Books. Who 
have now become the place to go 
to get any book on any topic. 
Reach them by way of www.tina 
ja.com/amlink01.html. I have also 
placed a few carefully selected 
book recommendations on dozens 
of topics here. 

By the way, your use of this 
exact www.tinaja.com/amlink01 
.html link to Amazon supports 
both your Resource Bin and the 
Ask the Guru web pages at zero 
additional cost to you. 

Oxbridge Media Finder 

The fastest, cheapest, and the 
most convenient way to get up to 
speed on most any technical topic 
is by use of those industry insider 

ne"" from 
DON LANC::A5TER 

ACTIVE FILTER COOKBOOK 
The sixteenth (I) printing of Don's bible on analog 
_op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 

CMOS AND TTL COOKBOOKS 
Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each. 

RESEARCH INFOPACKS 
Don's instant cash-and-carry flat rate consulting 
service. Ask any reasonable technical question 
for a detailed analysis and complete report. See 
www.tinaja.com/info01 for specifics. $75.00 

INCREDIBLE SECRET 
MONEY MACHINE II 

Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 

LANCASTER CLASSICS LIBRARY 
Don's best early stuff at a bargain price. Includes 
the CMOS Cookbook, The TTL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine II, and 
Hardware Hacker II reprints. $119.50 

LOTS OF OTHER GOODIES 
Tech Musings V or VI. . . . . • . . . . . • . • $24.50 
Ask the Guru I or II or Ill • • . • . . . . • . . $24.50 
Hardware Hacker II, Ill or IV . . . • . • . • $24.50 
Micro Cookbook I .. .. . . . • . . •.•.•.. $19.50 
PostScript Beginner Stuff . • • • • . • • • . • $29.50 
PostScript Show and Tell . • · ••...•••• $29.50 
Intro to PostScript Video . • • • . . . • • . • $29.50 
PostScript Reference II • • • • • • • . • • . • $34.50 
Postscript Tutorial/Cookbook . . . • • . . $22.50 
Postscript by Example • •.•. : . • • • . . • $32.50 
Understanding-PS Programming. . . . . $29.50 
PostScript: A Visual Approach ...•.. . $22.50 
PostScript Program Design . . . . . . . . . $24.50 
Thinking in Postscript . . . . . • . • . . . . . $22.50 
LaserWriter Reference. . . • . • . . . . • . • $19.50 
Type 1 Font Format . . . . . . . . . . . . . . • $16.50 
Acrobat Reference . . . . . . . . . . • . • . . • $24.50 
Whole works (all Postscript) . . . . . . . $380.00 
Technical insider Secrets. . . . . . . . . . . FREE 

BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book-on-demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 

THE CASE AGAINST PATENTS 
For most individuals, patents are virtually certain 
to result in a net loss of sanity, energy, time, and 
money. This reprint set shows you Don's tested 
and proven real-world alternatives. 28.50 

BLATANT OPPORTUNIST I 
The reprints from all Don's Midnight Engineering 
columns. Includes a broad range of real world, 
proven coverage on small scale technical startup 
ventures. Stuff you can use right now. $24.50 

RESOURCE BIN I 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 

FREE SAMPLES 
Check Don's Guru's Lair at http://www.tinaja.com 
for interactive catalogs and oniine samples of 
Don's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants. email: don@tinaja.com 

FREE US VOICE HELPLINE VISA/MC 

§YNERliETIC§ 
Box 809-NV 

That:cher, AZ 85552 
(520) 428-4073 

trade journals. Find these at 
www.mediafinder.com. 

Online and E-Mail publisher 
linkings often do get provided in 
their listings. But sadly, Oxbridge 
does not give you complete snail
mail addresses as a free service. 
Instead, you may have to use the 
backwards phone finders found at 
in-123.infospace.com or at 
www.anywho.com to pin these 
down. 

Additional phone number 
sources and other useful web utili
ties appear at www.tinaja.com 
.webwb01.html. 



www.ldobe.com www6.MapsOnUs.com 
www.kresch.com 
www.drms.com 

www.ttnllj .. comlacrob01.html 
www.tllr'ra8el'ver.mlcroeoft.com 
www.anywho.com 
www.lcmui.r.com 

Acrobat readers and PGML info 
Acrobat independent support 
Aerial & satellite photos 
Alternate backwards phone list 
Alternate chip Info source 

us.lmdb.com 
www.tlnaJa.comfdntkwb01.html 

Maps and trip plannillj1 
Meta search engine site 
Miiitary surplus electronics 
Movie reviews 
Non·technical site favorites 

www.drebel.com 
www.blafoot.com 
www.lnfospace.com 
www.altavfsta.dlgltal.com 
www.tlnlljLcomlimllnk01.html 

Alternate people finder 
Alternate people finder 
Altemate people finder 
Alternate search engine 
Amazon book access 

www.ebay.com Online real time auctions 
www.tlnaja.com1pstnt01.html Patent and patenting alternative 
www.whowhere.com People finder · 
www2.shef.ac.ukf.chem/WeHlements Periodical table of chem elements 
www.tlna)a.comfpost01.html ·PostScript Independent support 

ln-123.lnfospac:e.com 
www.tlnaja.comfadvt01.html 
www.tlnaja.com/beewb01.html 
www.netscape.com 
www.clasalfleda2000.com 

Backwards phone directory 
Banner advertlslng secrets 
Bee's favorite links 

www.ups.com 
www.tlna1Lcom.webwb01.html 
www.hotbot.com 
www.llndsaybka.com 
www.Zllke$.com 

Real time package tracking 
Resource links for the web 
Search e~ne site 

www.tlnalLcomfcon1utci1.html 
www.craftsfalronllne.com 
www.unltedmedla.comfcomlcs/dllbert 
www.tlnaja.com 
www.q1M1tllnk.com 

Best Internet browser 
Buy or sell a car 

Consu1tanrs network wwwdaztcn.wr.usga.gov 
Cralts links www.etrade.com 
Diibert quote.yahoo.com 
Eclectlc computer & electronic Info www.tlnaja.com1barg01.html 
Electronic data sheets & ap notes www.tlna a.comfdtekwb01.html 

Source for new-old" books 
Southeastem Arizona ISP 

Stream gauge realtlme Info 
Stock bUy/sell/trade 
Stock quotes 
Surplus test equipment 
Technical web site favorites 

www.tlnaJa.com/eewb01 .html 
www.mohotta.com 
WWW.healthy.net 
www.wuveaplndye.org 
www.lnflnd.com 

Electronic engineering sites 
Essential hacker nutrients 
Free Medline access 
Handweavlng links 
Inference search engine 

www.thomaareglater.com 
www.belnetcoril/map1 
www.horlzons.comfauremaps 
www.mldlaflnder.com 
www.lnlemlc.net/cgl-bln/whols 

Thomas re111stry of manufacturers 
Topographic map CD ROM's 
Topographic maps online 
Trade journal directory 
Uri finder 

www.tlnaJa.comnnto01.html lnfopack research service 
www.lntemlc.net Internet url registration 

www.uspa.com US Post Office 
www.vlrtualflorlst.com Virtual flowers 

detamatlon.comlPluglnl!obalJobs.html Job links 
www.monater.com Job opportunities 

www.ghgcorp.comfstllgar/shuttlellnka Weaving links 
www.tlnaja.com/webllb01.html Webmasterlng secrets 

www.kbb.com Kelly Blue Book car values www.usps.gov/ncsc Zip code directory 

www.drms.com 

This is your main site to go to 
for military surplus sales. As we've 
seen, there's all sorts of incredible 
surplus bargains these days. It is 
now super easy to bid on the web 
and pay by VISA. We saw lots of 
details on the access secrets a 
few months back in RESBN81 
.PDF and RESBN82.PDF. 

Examples of the gettable 
goodies are at www.tinaja.com 
/barg01 .html. 

For convenience, I've split this 
site access up into these four hot 
buttons at www.tinaja.com ... 

DRMS1 - DOD stuff for sale 
DRMS2 - Preliminary results 
DRMS3 - Final sales results 
DRMS4 - Master search engine 

What I'll personally do is grab 
the info off the web. Then I print it 
and stash it in a time ordered box. 
First the descriptions, then their 
offerings, and finally a search on 
items of any special interest. The 
latter to find their condition and 
acquisition cost. I will also try to 
actually inspect their lots when 
and where feasible. Or have them 
inspected for me. I'll then worry 
about and revise the bids for a 
week before submitting them. 

The general object of the 
game is to buy for a penny on the 
dollar, sell for a dime, and then try 
to make a nine percent profit. But 
lately, I have been bidding far 
lower. When you win too often, 
you're paying way too much. 

The feds are experimenting 
with private surplus sales. An out
fit called Levy-Latham is now han
dling some of the federal surplus 
auction offerings. 

Be sure to check out their 
website at www.levylatham.com. 
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Maps and Aerial Photos 

I have long been a topo map 
freak. Besides having handled my 
share of underground cave map
ping . There's a wide variety of 
map-related websites that are 
good and getting better. 

Start off with www6 
.MapsOnUs.com. These folks sell 
"roadmap" . style maps and trip 
planning routes. I've found them 
to be exceptionally useful. 

I recently got off on the wrong 
4WD track near the Galiuro 
Wilderness. I was utterly amazed 
to find this trail online, and was 
quickly able to "fly" on over to the 
Powers Hill trail I was really look
ing for. On the other hand, Maps 
On Us seems to refuse to let you 
go over Mule Creek pass or 
through the "tunnel" in Lordsburg. 

A useful second alternate 
here is MapQuest at 
www.mapquest.com. Who I have 
found almost as good. 

The actual USGS topo maps 
are still at their "stumbling first 
steps" stage. Although I'd expect 
a superb quality free site shortly. 
That seamlessly lets you print and 
map to high res. 

Meanwhile, there is a new 
USGS map site up as Map One 
and found at www.horizons.com 
/suremaps. This one seems more 
interested in selling stuff than pre-. 
senting it online. They seem to 
have missed the essential fact 
that web success depends on giv
ing a lot away to sell a little. 

Somewhat poorly scanned 
versions of the USGS maps them
selves (sadly with those infuriating 
borders intact) are sold by 
www.bsinet.com/map1 and a few 
others. Prices are around $16.00 
for 64 quads and a viewer. 

Yet another "almost but not 

quite there" is the outrageously 
fascinating Terra Server image 
base that's up at www. terraserv 
er.microsoft.com. This one offers 
free "flyby" topographic and satel
lite maps. Down to one meter per 
pixel resolution, even. There are 
over four terabytes of data here! 

But even with the latest addi
tions, the coverage remains limit
ed. It does take a lot of practice to 
interpret aerial photos. Especially 
if they are in black and white and 
lack a stereo viewing. Things sure 
get confusingly fuzzy and blobby 
at maximum resolution. But I 
would expect hires stereo color 
maps online within a year or two 
at most. 

Runway maps and other pilot 
info for airports is at 
www.airnav.com. 

These are especially handy if 
a pilot is going to visit you. But 
they seem to have left Thatcher 
International off their list. Probably 
because there's a few o.ld refriger
ators and other minor debris 
where the runway used to be. 

Finally, I have found the 
USGS real time stream gauge site 
to be quite interesting. Wh ite 
water folks consider this data 
essential, while I've found it handy 
to spot out which remote 4WD 
crossings are and are not passi
ble. It is also fun watching floods 
move down through the Gila 
Valley. 

Try out wwwdaztcn.wr.usgs 
.gov or some similar page for your 
state. Be sure to check these out. 

Patents 

Patents tend to be highly 
overrated. Since not one patent in 
two hundred ever shows a net 
positive cash flow, a patent repos
itory is mostly of, for, and by 

losers. Studying patents can (and 
almost always does) end up as a 
mind-rotting waste of time. 

Nonetheless,. there is an 
intriguing site up at patent. wom 
plex.ibm.com. This one has sum
maries and full images of most 
patents back to 1971, along with . 
collections of other IP info. 

More on the perils and pitfalls 
on patents and patenting are 
found a~ my www.tinaja .com 
/patnt01 .html. Along with my test
ed and proven real-world alterna
tives. 

Bee's Favorites 

Bee is an unindicted Guru's 
Lair co-conspiractor. Her tastes in 
web sites are wildly different from 
mine. At any rate, here are some 
of the sites that Bee uses the 
most ... 

For investments, stock quotes 
from quote.yahoo.com and the 
actual trades at www.etrade.com. 
This one does take a membership 
and investment. For free medline 
access, www.healthy.net. 

For movies, us.imdb.com. 
For timely customer package 

real time tracking, www.ups.com. 
For postal rates 

www.usps.com. Or their zip code 
directory over at www.usps.gov 
/ncsc. 

Plus, of course, Dilbert who is. 
over at www.unitedmedia.com 
/comics/dilbert. Virtual flowers at 
www.virtualflorist.com. And don't 
forget the essential hacker nutri
ents at www.mohotta.com. 

Bee is also very much into 
string bending, so two sites of 
major interest are a weaving guild 
at www.weavespindye.org plus 
the weaving links at www.ghg
corp .com/stilgar/shuttlelinks. 
Additional craft links of all flavors 
are found at www.craftsfairon
line.com. 

There is also the new 
www.ebay.com auction site. But 
this one can end up a giant time 
and dollar sink. 

Lots of additional annotated 
links (similar and otherwise) can 
be found at www.tinaja.com 
/beewb01.html. 

Plus a Few More of Mine .•. 

Such as that periodical table 
of the elements chem info you 
should find at www2.shef.ac.uk 
/-chem/web-elements. Or the 
extensive job opportunities at 
www.datamation.com/Plugln/jobs/j 
obs.html or at www.monster.com. 
Or blue book car values at 
www.kbb.com. Or car sales at 
www.classifieds2000.com. 

Or the good old Thomas 
Registry at www.thomasregister 
.com. That web url registration site 



up at www.internic.net. Or their 
Whois site finder service up at 
www.internic.net/cgi-bin/whois. Or 
the people finders at 
www.whowhere.com. At www 
.drebes.com. At www.bigfoot.com. 
Or at www.infospace.com. 

More of my favorites are 
found at www.tinaja.com/dtek
wb01.html or at my www.tinaja 
.corn/dntkwbO 1.html. 

For More Info 

Annotated liriks to many hun
dreds of other useful web sites 
are found on various pages of my 
www.tinaja.com. I also have a ser
vice where I can do fee-based 
research for you. Web centered or 
otherwise. Many times I can find 
better and more useful answers a 
lot quicker than you might by 
yourself. See www.tinaja.com 
/info01.html. 

We also have a unique con
sultant's network of individuals 
which I can personally recom
mend for just about any technical
ly related task. You will find their 
links and capabilities up at 
www. tinaja.corn/consul01.html. 

There's also my US no-fee 
helpline service as noted below. 

This Month's Contest 

As our contest for this month, 
just tell me about your favorite 
web site and why you like it. 

There'll be a dozen or more of 
my new Incredible Secret Money 
Machine Ill books going to the 
better entries. Plus an all expense 
paid tinaja quest for two (FOB 
Thatcher, AZ) going to the very 
best of all. 

Send your written and snail
mai led entries on this contest 
directly to me here at Synergetics. 

Let's hear from you. NV 

Now, when you connect your sen
sor's signal to pin #3 of the LM 358, 
a signal 1 OX as large will appear at 
pin #1 . 

Thomas Ng 
San Jose, CA 

ANSWER TO #129816 ·DEC. 1998 
You can use an analog volt

meter to retrieve the trouble codes 
from the on-board computer. The 
diagnostic connector and voltmeter 
hook-up varies with the model and 
year. 

On the Galant, Starion , Van, 
Montero VS [1987 and 1988) and 
all models 1989 and on, the diag
nostic connector is in or under the 
glove compartment. To retrieve trou
ble codes, connect the meter as 
shown. 

'fii I I 1 1 111 f r~r~ 
On 1983 to 1986 models, the 

diagnostic connector is located 
under the battery tray or the right 
side firewall near t he computer. 

On the Mirage Turbo 
[1987/ 1988), connect the meter 
to a good ground and the single con
nector on the firewall near the set 
timing connector. 

Turn the ignition on and watch 
the voltmeter, count the number of 
sweeps. The meter will sweep every 
2 seconds in a 1 0 second period. 
The codes can be determined as fol
lows: 

00000 = 0 
10000 = 1 
01000 = 2 
11 DOD = 3 etc. 
This is based on the binary num

bering system. 
You should consider buying a 

scanner instead of trying to build 
one. The two companies most likely 
to have a scanner to fit your needs 
are: OTC Tools, 655 Eisenhower Dr., 
Owatonna, MN 55060. Or Snap On 
Tools, Inc., Kenosha, WI 53141-
141 0, Phone number is 414-656-
5200. 

Dennis Gifford 
Henagar, AL 

ANSWER TO #129810 • DEC. 1998 
The FUJITSU M2312K disk 

drive is [according to the FUJITSU 
CE manual] an 84MB SMD disk 
drive. Transfer rate is 1.229 
MB/sec. It requires +5, +24, and -
12 volts. 

Digital Equipment Corp., Prime 
Computer, Data General, and many 
other manufacturers used them 
either as OEM drives, or third-party 
companies made controllers to use 
them with the previous computer 
manufacturers. 

I have two of them hooked to a 
DEC 11/73 computer, and they 
make quite a bit of noise and heat. 

· Joe Heck 
Wrentham, MA 

ATC modules connect to your PC printer port and 
transform it into a full-function DSO, spectrum analyzer, 

logger, & DVM. Units DC to 25MHz 
llii~~~ Captured 

Waveforms 
Pico Tech 

IL----~ l!!~~=:!.I ADC-200 in 

RiljbLj:::rr 
- Spectrum tn DOS 

ATC_ proudly announces the addition of Pico 

Technology Ltd. products to our product line. 
Pico is based in Britain and offers a variety of 
data logging and virtual instrument modules. 

0-SCOpe Ip (ST SOKHz) .............. $189 
• atEl ·-

______ ., 

800-980-9806 0-SCOpe II (OT SOOKHz) ............. $349 u· 
A tSon Technology Corporation 

AOC-100 (OT 12blt SOKHz) ........ $449 

AOC-200120 (OT 10MHz) ..... CALL 
AOC-200150 (OT 25MHz) ... .. 

2006 Finney Valley Rd., Rosenburg, TX n471 

Fax: 281-239-8006 Technical: 281-239-8500 

E-Mail: atc@accesscomm.net 
Loggcn 1-22 ob. (8-16 bit) from $99 

Sbipplnc UPS $7.SO 1rad, Sil.SO (l lla1) http://www.atcweb.com 

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

Features 

• 20 kHz real-time bandwith 

• Fast 32 bit executable 

• Dual channel analysis 

• High Resolution FFT 

• Octave Analysis 
• THD, THO+N, SNR 

measurements 

• Signal Generation 

• Triggering, Decimation 

• Transfer Functions, Coherence 

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

•Real-Time Recording and 
Post-Processing modes 

Applications 

• Distortion Analysis 

• Frequency Response Testing 

• Vibration Measurements 

• Acoustic Research 

System Requirements 

• 486 CPU or greater 

• 8 MB RAM minimum 

• Win. 95, NT, or Win. 3.1 + Win.32s 

• Mouse and Math coprocessor 

• 16 bit sound card 

Priced from · $299 
(U.S. sales only- not for export/resale) 

DOWNLOAD FREE 30 DAY 
TRIAL! 

www.spectraplus.com 

Pus Pioneer Hill Software m l 
~~~~~~~1n9~~7o ~ Sp_ectra P US 

a subsidiary of Sound Technology, Inc. FFT Spectral Analysts System 
fl 

Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer@telebyte.com 
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Continued from page 68 LOC OBJECT CODE ·LINE SOURCE TEXT 

Top 

Side 

Anode Cathode 

ing you so the SIMMStick's notch is to 
the lower left, Cl goes in the upper 
left comer of the board just above CS; 
C2 goes to the right of Jl. 

When you've completed the 
power supply section of the DTlOl , 
apply 9V to SS-Bus pin 4 and ground 
to pin 9 . First, test the voltage at the 
output of the voltage regulator, then at 
pin 14 of El , and finally at pin 7 of the 
SS-Bus; you should read a nice, clean 
+SV at all three points. 

If any of these tests fail , go back 
and check your solder joints and check 
continuity of the board against the 
schematic. In particular, make sure you 
have continuity between El pin 5 and 
SS-Bus pin 9 (the ground connections) 
and then between El pin 14 and Vdd 

Anode 

Cathode 

Schematic 
symbol 

FIGURE 3. 
LED polarity. 

VALUE 

2007 3FF2 

0000 

0000 1683 
0001 1006 
0002 1283 

0003 
00031886 
0004 2803 

00051006 

0006 
00061F86 
0007 2806 

(the +SV supply). 
0008 1406 Verify power and 

ground connec- 0009 2803 
tions for all the 
options you install. 
A good way to do 
this is to use a highlighter and a pho
tocopy of the schematic; highlight each 
connection as you probe them out on 
the board until you either find a prob
lem or you run out of circuit l;>oard 
traces. 

Reset Circuitry 

The minimum reset circuitry con
sists of two lOK ohm resistors Rl and 
R2; in the absence of other reset cir
cuitry, they function as a 20K pull up 

00001 title "test1 - Poll a Bit" 
00002; 
00003 · Constantly polls input bit for switch closure, indicates result with LED 
00004; 
00005 
00006 LIST P=16F84, F=INHX8M, A=DEC 
00007 errorlevel 0,·305 
00008 INCLUDE "\pic\mpasm\P16F84.inc" 
00001 LIST 
00002; P16F84.INC Standard Header File, Version 2.00 Microchip Technology, Inc. 
00136 LIST 
00009 
0001 O ; Configuration Registers 
00011 
ggg~~ _CONFIG _CP _OFF & _WOT _OFF & _HS_OSC & _PWRTE_ON 

00014 
00015 
00016 
00017 
00018 
00019 
00020 
00021 

org O 

bsf 
bcf 
bet 

00022 wait_ON 

STATUS, APO 
TRISB & Ox07F, 0 
STATUS. RPO 

00023 btfsc PORTS, 7 
00024 goto wait_ON 
00025 
00026 
00027 

bcf 

00028 wait_OFF 

PORTB,O 

00029 btfss PORTS, 7 
00030 goto wait_OFF 
00031 . 
00032 bsf PORTB,O 
00033 
00034 
00035 
00036 end 

goto wait_ON 

on the MCLR\ or Res, SS-Bus pin 8. 
In addition to these two resistors, you 
can install a reset IC. Note 1 in figure 
1 gives a list of optional brownout volt
age detector reset !Cs that will work 
for this board. While strictly not 
required - my DTlO 1 worked fine 
without one - I find these reset chips 
to be quite valuable in that they 
increase reliability and predictability of 
the reset action, and I plan to install 
them in all future boards. 

When a reset chip is installed, R2 

; Set ABO to Output 

; Wait for switch press 

;Tum LEDON 

; Wait for switch release 

;Tum LED OFF 

serves to limit current at the OUT pin 
•of the reset IC, especially for CMOS 

versions with an active pull up, such as 
the Panasonic MN1381-S; for open 
collector versions, Rl functions as the 
pull up resistor. 

While you are soldering in the 
above reset pull up and current limiting 
resistors, you might as well solder in 
R3, too. It pulls the MCU's RTCC 
input high so the pin doesn't float, 
leading to possible spurious counts at 
the RTCC input. 

Miniature Transmitters and Receivers 

To test these components, mea
sure the resistance between SS-Bus 
pins 7 and 8 (between Vdd and Res) 
without power applied to the board; it 
should read about 20K ohms. If you 
have installed one of the brownout 
reset !Cs, measure the voltage at SS
Bus pin 8 while gradually increasing a 
variable DC input at SS-Bus pin 4 (Vin) 
from OV to 9V. The Res Une should 
stay low until Vin reaches somewhere 
above 4.5V, at which point it will jump 
up to about the same level as Vdd. If 
you temporarily tie the Res line low, 
pin 4 of El should also drop low, 
regardless of the voltage at Vin. 

2 Button I 3 Channel 
Transmitter 

RF300T 

1 .... $22.95 
5 ..... $19.95 ea 
10 ... $16.95 ea 

RF300XT 

1 .... $25.95 
5 ..... $22.95 ea 
10 ... $19.95 ea 

• 300' (XT), 150' (T) Range 
•Frequency: 318 MHz 
• 59,049 Settable Security Codes 
• 12 Volt Battery and Keychain Included 
• Current Draw: 4.8 ma 
• Fully Assembled in Case 
• Dimensions: 1.25" x 2.0" x .5" 
• Push both buttons for the 3rd Channel 
• Slide Button Cover Included 

• 250' Range 
•Frequency: 318 MHz 

1 .... $27.95 
5 .... . $24.95ea 
10 ... $21 .95 ea 

• 6,561 Settable Security Codes 
• 12 Volt Battery and Keychain lncludei:I 
• Current Draw: 4.6 ma 
• Fully Assembled in Case 
• Dimensions: 1.35" x 2.25" x .5" 
• Push combination of buttons to achieve 

up to 15 channels 

• Alarm Systems • Magic Props • Industrial Controls 
• Garage I Gate Openers • Medical Alert • Surveillance Control 
• Lighting Control • Monitoring Systems • Motor Control 

2-4 Data I 3-15 Channel 
Receivers 

RF300RL 
RF300RM 

1 .... $27.95 
5 ..... $24.95 ea 
10 ... $22.95 ea 

RF304RL 
RF304RM 

1 .... $29.95 
5 ..... $26.95ea 
10 ... $23.95 ea 

• Compatible with 300/4 Transmitters 
• 11-24 volts DC Operating Voltage 
• 13 ma. Current Draw 
• Latching (L) or Momentary (M) Output · 
• Kits Available (subtract $5.00 ea.) 
• Dimensions: 1.25" x 3.75" x .5" 
• 2 (300) / 4 (304) Output Data Lines 
• Binary to Dec I Hex Converter can · 

achieve up to 15 channels 

• Schematics Available 
• Receiver Board Layout Available 
• Custom Design Consulting Available 

v· "t t I (510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com 
151 eC nC. P.O. Box 14156, Fremont, CA 94539 Visa I Mastercard, COD 
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Oscillator Section 

The oscillator section is just two 
lSpF capacitors, C4 and CS, and a 
10-MHz crystal. If you choose to use a 
three-lead ceramic resonator with 
built-in load capacitors, you don't need 
C4 and C5. In any case, make sure 
that the load caps (built-in or external) 
are between lSpF and 33pF to ensure 
reliable oscillator start-up. 

Finish up the SIMMStick hard
ware by plugging in a programmed 
PIC16F84, and you're all set. 

What? You don't have a pre-pro
grammed F84? Check out the 
December '98 "Amateur Robotics 
Notebook" for PIC programmer 
resources. As I said then, I use two dif-



ferent parallel port programmers -
the DonTronics DTOOl and the 
Parallax PIC16Cxx-PGM; I use 
these with Igor, the 386 DOS 
machine I keep chained up in my 
basement. 

The DTOOl can be configured 
to program individual chips, to pro
gram SIMMStick boards in-circuit, 
or to function as a SIMMStick moth
erboard, with lots of expansion con
nectors and an RS-232 communica
tions port. It comes as a bare PC 
board directly from DonTronics in 
Australia or from any of the numer
ous SIMMStick distributors world
wide. It costs about $75.00 US to 
build if you install all the many 
options DonTronics has provided. 

The Parallax PIC16Cxx-PGM 
costs a bit more than the DTOOl , 
but it comes already built and can 
handle a wider range of PIC chips, 
including the older 12-bit core fami
ly, which uses a different program
ming method than Microchip's 
newer PlCs. It's available in a 
"Hobbyist Pack" for $109.00 US 
from Digi-Key. 

If you use the Parallax pro
grammer, you'll be using Parallax's 
own programming software, which 
is well described in the manual that 
you can download from their web
site. If you've never built a microcon
troller system before, you may want to 
go this route just so you have one less 
piece of hardware to debug. 

To use the DTOOl as a program
mer, you will need to download an 
appropriate version of Nigel 
Goodwin's PIC84PGM software. You 
can find all his versions for DOS and 
Windows at: http://www.lpilsley. 
demon.co.uk/programs.htm. You can 
also find the software at DonTronics 
at http://www.dontronics.com/ 
download.html. The latest version 
of the DOS software is at 
http:/ /www.dontronics.com/zip/ 
picprog2.zip. 

The DOS screen capture shows 
the various menu options for the 
PIC84PGM software. Use "M" to tog
gle between the PIC16C84 and the 
PIC16F84 (you want the latter), "H" to 
load your hex file, and "P" to program 
the chip. Easy. Unless your parallel 
port doesn't want to ·talk with 
PIC84PGM. 

This happened to me. For some 
reason, Igor's parallel printer port was
n't recognized by PIC84PGM. 
Installing a cheap $13.00 parallel port 
card in Igor solved the problem. Be 
sure to read all of Goodwin's docu
mentation, too, because he has a cou
ple command line switches that invoke 
debugging modes of PIC84PGM to 
help troubleshoot parallel port prob
lems. "ID" turns on a debugging mode 
that shows program initialization 
details, in particular the PICPROG. 
CFG setting. Another handy debug
ging mode is the "IT" test mode 
option which helps sort out problems 
with the connection between the par
allel p9rt and the programmer. 

Igor, Bring in the Hex! 

None of the above will do you any 
good if you don't have a .HEX or .OBJ 
file to load into the program buffer. 
TESTl .ASM is a simple test program 
to exercise the DTlOl hardware, and 
TESTl .LST shows this same file after 
it's been assembled by MPASM. I've 

ES 

JS 

CHO 2 
ANO 

CH1 3 
AN1 

4 
Vss 

Vdd (Vref) 

Vdd 
8 

CLK 
7 

DO 
6 

DI S 

J3 

cs 
CL 

DO 

DI 

Vin(+) 

Vin(-) 

Vdd 

ES J3 

JS Vdd S cs 
2 

Vin+ CLK 
7 

CL 

3 
Vin- DO 

6 DO 
4 

Vss Vref s Vrel 

a: Serial AID converter, dual channel option b: Serial AID converter, differential input option 

ES 

JS 1 
Vref Vdd 

8 

Feedback Resistor 2 
Rib CLK 

7 

Current Out 3 
Out1 SRI 

6 

4 
Vss LO s 

c: .Serial DIA converter option 

been using both the Parallax assembler 
and Microchip's MPASM for my PIC 
development work, but here I'll just talk 
about MPASM. 

MPASM is available for free down
load from the Microchip website 
("asm22000.zip" is the file you want). 
It comes with all the INCLUDE files 
for every PIC Microchip makes; this 
means you don't have to retype all of 
the register names and equates; for 
working with the PIC16F84 chip, you 
just include the P16F84.inc file in your 
source file (see line 8 of TESTl .LSn. 

While you're visiting the 
Microchip site; you might also want to 
download MPSIM, a software PIC sim
ulator. This program has a horrible 
user interface (more about that next 
time), but it is free and it runs under 
DOS so computers like my Igor can 
handle it. For those of you running 
Windows (the majority, I suppose), you 

Vdd 

Serial AOC chips: 

J3 National 
National 

Vrel Linear Tech 
Linear Tech 

CL Linear Tech 

DO 

LO Serial OAC chips: 

Linear Tech 
Linear Tech 

might want to try MPLAB, instead. It 
does everything that MPASM and 
MPSIM do (and quite a lot more), it's 
also free, and the MPLAB simulator 
interface is far superior to MPSIM. The 
point is, you need to get yourself set up 
with one or another of these packages. 

This is Only a Test ... 

The simplest blinky light program 
uses great gobs of time delay loops to 
make the LED change state slow 
enough that the human eye can per
ceive the blink. Another, only slightly 
more complicated system, is a pro
gram that causes the LED to tum on 
and off in response to an external 
input, say, a switch. The software is 
actually simpler to write for this one, 
and the extra hardware is just a switch 
and a pull up resistor, so that's what 
I've used (Figure 2). The code for this 

FIGURE 4. 
DT101 ADC & DAC options. 

AOC0832 8-bit, 2-channei 
AOC0831 8-bit, 1-channel, differential input 
LTC1298 12-btt, 2-channel 
LTC1292 12-bit, 1-channel, differential input 
LTC1297 12-bit, 1-channel, dill. input, 

w. low power auto-shutdown 

LTC8043 12-bit, multiplying current output OAC 
LTC1595 16-bit, multiplying current output OAC 

is easy (see TESTl .ASM). 
If you've never worked with 

assembly language before, 
TESTl .ASM may seem quite daunt
ing. ·It's really quite simple, though. I'll 
use the TESTl .LST file to show, line
by-line, what's going on. 

Lines 1 through 5 are just title and 
comments, all of which the assembler 
ignores when producing code; they're 
just there to help you, the programmer, 
keep track of what you're doing. Line 
6 tells the assembler that we want to 
use the PIC16F84 chip, that we want 
the output file (the ".HEX" file) to be in 
the form of an eight-bit Intel Hex for
mat (nevermind, trust me), and that we 
want to use decimal numbers as the 
default. Line 7 sets up which types of 
error messages will be displayed dur
ing assembly. Line 8, as 1 · said above, 
includes the standard equates and 
goofy register names that Microchip 

ADDRESSABLE STEPPER l\IOTOR CONTROLLER 

The PARAMAX stepper motor controller is 
a PC parallel port b.ased addressable 
controller capable of simultaneous operation 
of 4 uni-polar stepper motors ranging in 
voltages from 5 to 12 volts at up to 2 amps 
per phase. The PARAMAX stepper motor 
controller includes 8 digital inputs with a 
data through put rate of 500k bytes per 
second. Using the unique PARAMAX 
addressing method, up to 25.6 controHers can 
si muitaneously function from a single 
parrall cl port. The programming package 
includesl ibrarics that allow you to create 
applications both under Windows and DOS . 
Included li brari es are:. C++, Pascal , Delphi, 
Basic and util it ies for DOS and Windows. 

Also available at: 
FORD ELECTRONICS, INC 

(714) 521 - 8080 

Write In 215 on Reader Service Card. 

Part Number: JWPlX-lA 

$199.95 

PIRAMAX1~. 
(800) 473 - 8080 

Come and visit us on the internet at: 
www.paramax.net 
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J6 J7 

01 

Veld 0----1---.. FIGURE 5. 
DT101 Real-Time 

Clock options. 

+ 3V coin cell 
02 

the above code; it waits for 
PB7 to go high (for SWl to 
open again), and when it 
does, on line 32 it sets PBO 
high, so that both the 
anode and the cathode of 
the LED are at the same 
potential, thus turning the 
LED OFF. Line 34 merely 
goes to the top of the first 
loop -and starts the whole 
process over again. 

(081302) 

xtal2 

32.768 KHz 

Dallas 081202/1302 6pF xtal 
Panasonic NJU6355 12pF xtal 

uses for P!Cs. 
Skipping down, line 12 sets up 

the configuration bits for the F84; in 
this case, the F84 is being configured 
with the CP Code Protect for code 
protection OFF, the WDTE watchdog 
timer disabled, the HS oscillator 
option set up for a high speed crystal 
or resonator, and the PWRTE power
up timer enabled (to make sure power 
to the chip is stable before the PIC 
starts execution). 

Line 16 sets the start of the pro
gram at address location zero. Line 18 
switches to RAM Bankl to access the 
TRISB register, line 19 clears bitO of 
TRISB to set up Port B bitO as an out
put, and line 20 switches the RAM 
bank back to BankO. Now the prelimi
naries are over, and the main program 
begins. 

The Big Moment 

Lines 22 through 24 constitute a 
simple two-instruction loop that waits 
for the switch SWl to be pressed (see 
Figure 2). In line 23, "btfsc PORTB,7" 
does a bit test on Port B, bit 7 {PB7), 
and it executes the next instruction 
only if PB7 is set high; that is, it skips 
the next instruction only if PB7 is 
clear. As long as the SWl remains 
open, PB7 will be pulled high through 
Rl, the goto instruction will not be 
skipped, and the wait for SWl to be 

E4 J4 
1 

1/0 Vdd 
8 

2 DA 7 

3 
CLK 

6 

CE 
5 

NJU6355 

VO 

DA 

CL 

CE 

081302 

Vcc2 

SCLK 

VO 

AST 

So, when you have 
successfully assembled 
TESTl.ASM, burned it into 
the PIC, and wired the 
DT101 up in the test circuit 
as shown in Figure 2, if 
everything is working right, 
the LED will shine when 

PlC84PGM Programmer Version 2.01 a Copyright (C) 1997 Nigel Goodwin. 
WOT: No PUT; Yes CP: No Osc type: HS Printer Port: $378 

Prog Data Loaded: Hex Data Loaded: 

H : Load HEX file from disk. 
P : Program target 16x8x. 
R : Read program & data from 16x8x. 

Alt-W : Toggle WOT Fuse. 
Alt-C: Toggle Code Protection Fuse. 

W : Write Program in buffer as HEX file. 
D : Disassemble program in buffer. 

C : Clear Buffer. 

A : About PIC84PGM Programmer 

E : Erase Target 16x8x. 

pressed will continue. 
When SWl is finally pressed, PB7 

drops low and the "btfsc PORTB, 7" 
instruction skips over the "goto 
wait_ON" instruction. What happens 
next is that "bcf PORTB,O" is execut
ed, which clears Port B, bit 0 (PBO). 

Recall from lines 18 through 20 
that PBO was set up as an output; 
when PBO is cleared, that puts a volt
age near ground on the cathode side of 
the LED, with 6V already present on 
the anode. This allows current to flow 
through the LED, thus lighting it up. 

The code contained in lines 28 
through 32 does just the opposite of 

0 : Load OBJ file from disk. 
V : Verify programmed 16x8x 
S : Display Buffers. 

Alt-P : Toggle PUT Fuse. 
Alt-0 : Toggle Osc Type Fuse. 

M : Micro Type • 16F84 

T : Card Type - SINGLE 

Q : Quit programmer, 

you close SWl and go dark when you 
open SWl. 

It's a pretty round-about way to 
light up an LED, I know, but it will give 
you a definite go/no-go assessment of 
your SIMMStick, and once you have 
confidence that the DT101 is working 
(VROC, remember?), then you can 
dive into more interesting software. 
But that will have to wait until next 
time. 

DT101 Options 

I've not even scratched the surface 
of the DTlOl, of course. You can 

WE'LL MEET OR BEAT ANY COMPETITOR'S PRICE! 
Rooucrs 

ALL P warran1Y 
1 vear 

BRAND NEW 
Wavemaster 99 Channel 

Formerly JES, Inc. 

• Sleep Timer • Std./HRC Switch • Panntal Control BEST PRICES! 

AS LOW AS $4500 COMPLETE FAST SERJ'JCE 
SAME DAY SHIPPIN6 

Panasonic 145 & 175's 
WE STOCK 

EVERY MODEL USED. 
CALL NOW FOR 

WHOLESALE PRICING CHECK US OUT! 

TOLL FREE: 800-322-9690 ~et) FAX: 516-246-5634 
84 February 1999/Nuts & Volts Magazine Write In 216 on Reader Service Card. 

install a MAX-232 for serial communi
cations with your PC or other 
SIMMSticks, you can add on a 12C ser
ial EEPROM for expanded data stor
age (Figure 1), and you can even add 
an ADC or a DAC {Figure 4) for ana
log 1/0 capabilities, and a real-time 
clock and calendar (Figure 5) so your 
robot will know what time it is and 
(maybe) what all the fuss is about Y2K. 
Feel free to experiment with any or all 
of these but, for the next few install
ments, I'll be concentrating on what 
you can do with the core circuit to 
make some really cool robots. 

GrowBot? 

Speaking of cool robots, I'd hoped 
to give a hands-on review of Parallax's 
new Growbot kit this month, but I 

1 haven't been able to' get ahold of one 
yet. The basic configuration of 
GrowBot will be familiar to anyone 
who has followed the Breadbot series 
(i.e., bow-tie bumper up front, same 
wheel size, two servo motor drive, four 
AA-cell holder slung underneath, with 
a BS2-IC for the brain), but it's a slick, 
expandable design that uses a p"inted 
circuit board for the body of the robot 
instead of a solderless breadboard. 
Also, they've considerably simplified 
the caster arrangement, using what 
appears to be a plastic ball to act as a 
rollerskid (rolls forward or backward, 
skids sideways). 

They've also got a serial program
ming port and a couple expansion 
ports for "AppModules" which stack 
on headers in the middle of the robot. 
One AppModule is apparently a sol
derless breadboard, another is a board 
suitable for wirewrap or point-to-point 
breadboarding. The Parallax website 
also has hints of AppModules sue.' 1 as 
"!SD Mobile Recording Studio," "LED 
Display Terminal," and "Infrared 
Proximity Sensor." I can't wait to get 
my hands on some of these. As soon 
as I do, I'll let you know all about them. 
I'm not sure what the price will be by 
the time you read this, but it should be 
$150.00 to $180.00 US range. 

Winding Down 

I still haven't got the Breadbot 
wheel encoders working yet. I've been 
promising them for months now, I 
know. Let me just say I haven't forgot
ten; accurate wheel encoders are 
essential for my future plans with 
Breadbot. 

Finally, I've been doing some 
more inspirational reading from the 
Lindsay Publications catalog. This 
month's book of the month is actually 
seven books, namely the seven-volume 
Build Your Own Metal Working 
Shop from Scrap series by Dave 
Gingery. If you haven't heard of these 
books, then you really should take a 
look. 

As always, if you have 
suggestions for improving 
Breadbot, if you've built a 

Breadbot. or if you hove questions 
or comments about amateur 

robotics topics, you can 
reach me at: 

Robert Nansel 
69 5. Fremont Ave. #2 
Pittsburgh, PA 15202 

E-Mail: bnansel@nauticom.net 



In Volume 1, you build his same lathe holds to within 0.001" 
Charcoal Foundry with which you taper an eight-inch piece of stock, 
learn to make aluminum castings in pretty impressive for a $50.00 home-
green sand molds. Volume 2 - The made lathe! 
Metal Lathe - details how you use Many others have built Gingery 
those aluminum castings from the machines, too, just by following his 
foundry to build a precision bench-top directions. I know, I've talked with 
metal-cutting lathe with a 7" swing some of them. Gingery isn't a profes-
and 12" between centers. You then sional machinist or a foundryman, and 
use the lathe and the foundry to build you don't need to be either to use his 
practically everything else required for books to build your own machine 
a fully-equipped machine shop, includ- shop. Gingery's a dedicatea amateur 
ing The Metal Shaper in Volume 3; who likes to build precision machines, 
The Drill Press in Volume 4; the be they lathes or steam engines, and I 
Milling Machine in Volume 5; and think robot builders can get a lot of 
Dividing Head & Deluxe ~ccessories insight from his books. The whole 
in Volume 6. Volume 7 - Sheet Metal seven-volume set costs about $60.00, 
Brake - doesn't require the lathe or but none of the individual books cost 
other tools of the earlier volumes, more than $10.00 US, so you can 
though it. does require some welding check them out one at a time, if you 
and simple drilling. want. By all means, though, at least 

. Can you build a whole metal- get "The Charcoal Foundry," because 
working shop from scrap? Well, Dave that is the foundation from which the 
Gingery has done it, and so have quite rest of the series builds. 
a few others. The only precision tool That's it. Next month, I'll continue 
Dave used for building his first lathe with the DTl 01 brain transplant, with 
was a blade-type feeler gauge, yet that a few surprises thrown in. NV 

Item Description Vender ~· PlN ·- · "*"""""Wf"''"M'"'~ 
C1 ,C2 0.01 µF 50WV, 5%, polyesterDigi-Key P4582:No 
C4*,cs• 15 pF 5% monolith ceramic cap • P4839-ND 
C5,C6,C7,C8 1µF, 16V tantalum • ' P2105-ND 
01 ,02 Schottky diodes (see Figure 5) 110003-ND 
E1* 10 MHz PIC16F84 MOU PIC16F84-10/P-NO 
E2 24LCXX 12C EEPROM 
E3 RS-232 level converter MAX232CPE-ND •· 
E4 Real-Time Clock option (see Figure 5) 
ES AOC/OAC option (see Figure 4) 
J1,J2, 
J5-J7 
J3,J4 

2-pfn single row straight pin header • 
4-pin single row straight pin header ; 

929647-02-36-ND 

J1-J7 above are cut from 36-pin pin header 
'18* 30-pin single row, RA pin header • 
R1*,R2*,R;3*,R4,R5 10K ohm . H 4 10KQBK·NO 

~J.. ~~~ii, vgrtt~~; Pr~~~sii~' cMos ~&~l~x · ~t11g1°~tso~~11 
VR1 '+.,SV positive regulator, 100 mM ·· ·· ' · 

T0-92 .• Oipi-Key NJM78L05A-NO 
XTAL1* 
XTAL2 
Misc: 

10 MHz crystal, HC49!\.JS case X422-ND 
32.768 KHz (see Figure 5) 

8-pin DIP IC sockets 
16-pin • • • 
18-pin • • • 
Shorting jumper (to isblate 
+SV from Vdd 

• Required components; see text & figures. 

RESOURCES MENTIONED IN THIS 
ARTICLE: 

Dallas Semiconductor 
4401 South Beltwood Parkway 

Dallas, TX 75244-3292 
Tel: 1-972-371-4448 
Fax: 1-972-371 -3715 
www.dalsemi.com 

(Serial RTCs, temp. sensors, 
batt. monitors) 

DonTronics 
P.O. Box 595 

Tullamarine 3043 
Australia 

Tel: 613+9338-6286 
Fax: 613+9338-2935 

dontronics.com 
(SIMMStick PC boards, development 

systems, & software) 

Lindsay Publications 
P.O. Box 538 

Bradley, IL 60915-0538 
Tel: 1-815-935-5353 
Fax: 1-815-935-5477 
www.lindsaybks.com 

(Unusual technical books on metalwork· 
ing and other subjects) 

linear Technology Corporation 
1630 McCarthy Blvd. 

Milpitas, CA 95035-7417 
Tel: 1-800454-6327, 1-408-432-1900 

Fax: 1-408-434-0507 

Digi-Key ED3308·ND 
w ED3316-ND 

ED3318-ND 

SPC02SYAN 

www.linear-tech.com 
(Serial A/D & D/ A converters) 

Microchip Technology, Inc. 
Tel: 1-888-628-6247, 1-602-786-7200 

Fax: 1-602-899-9210 
www.microchip.com 

(PIC chips, PICSTART development 
systems, MPASM assembler, MPSIM 

simulator, serial EEPROMs) 

National Semiconductor Corp. 
2900 Semiconductor Drive 

Santa Clara, CA .95052-8090 
Tel: 1-800-272-9959 

TWX: 1-910-339-9240 
· / Www.national.tom 

(Serial A/D & D/A converters) 

Parallax. Inc. 
3805 Atherton Road, Ste. #102 

Rocklin, .CA 95765 
Tel: 1-800-512-1024, 1-91&624-8333 

www.parallaxinc.com 
(PIC16Cxx-PGM programmer, SX·Key 

debugger/programmer, BASIC Stamps) 

Wirz Electronics SIMMSticks 
P.O. Box 457 

Littleton, MA 01460-0457 
. Tel: 1-888·289-9479 

Fax: 1-978-448·0196 
www.wirz.com 

(SIMMSticks, SLI serial LCD 
interface, kits) 

Complete 
Catalogs of ALL Major 
Com nent Manufacturers 

97EEMCD 

98EEMCD 

961CM Books 981CMCD 
for Service or Lite Design for Advanced Design Work 

uav z e1syP"Jl111ef1Uof 

. 
1212! 

0%Financi!1Q! 
On Credit Cams only 

.~~t; 
,0~~~111 .. 

" 
/ 

$282 Compaq486 DX4-100 
16m- 710m-10.4"ds- W95-PCMCIA 

~ "R~~I 
../$379 Compaq Pentium 90 

~.,· ~6m-810m-9.4"Active-PCMCIA 
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Tiny (l.75"xl.41 ") fully ~led and 
tested prirued circuit board iocludes two 8-
bit ND converters and one digital input. Up 
to 16 Wlits addressable (DfP switch !elting) 
totalling 32 converters on a single serial pon. 
Output is ASCII encoded bit COlDlt (0 to 255) 
at 2400 BPS via RJ-11 interfilce. Fully 
programnx:d PIC16C71 installed in IC 
socket. Sample software in BASIC iocluded. 
Requires 8-28Vdc At I -2mA. 
~9.95•. Optional 
DC adapter $19.95. Jal~llW,.. 
Add $5.oo shipping. ~-t--·••n 

Tele: 847-891 -2584 

Fax: 847-891-2587 

www.glentech-rf.com 

Serial Problen1s??? 
Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communications. 
Serial works with the standard data rates and 
asynchronous serial formats commonly found 
in modem office and industrial environments. 
Suitable for development. service work, and 
end-user problem diagnosis. 
• Easy to Use • Custom font editor for 
• Menu and Windows EGA/VGA Screens 
• Highly Configurable • Saves Configurations 
• Contextual Help • Extensive Manual 
• Autobaud Detect • Block transmit ability 
• Ttme Stamping • CRC/LRC generation 
Serial. with manual ..................................... $99.95 
Cable for full duplex monitoring ................ $49.95 

For Orders and Inquiries Call: 1-800-980-9806 
Allison Technology Corporation 
2006 Fmey Vdley Rd., Rosenburg, TX TT471 

281·m8500 • 281-239-8006 FAX 

TV 85 PJ &TV 86 
CABLE CONVERTERS 

VPLUME & 
NON-VOLUME CONTROL 

SALES/SERVICE 
VOICE 1-800-473-0506 

FAX 1-800-488-0525 

FOSS 
WAREHOUSE 

DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 
www.fossw.com 

Telecom Hardware!Sohware Developers 
STOP using your phone lines to test and demonslrate 
your telecom devices. Our affordable telephone line 
simulators offer authentic USA dial tone, busy signals, 
ringing, and exceptional speech quality. 

RING·ITI TEO.CO SlllUU.TOR 

•Single Line (two RJ-11 Jadts) 

.... • LED Display 
;:;'-j • DTMF Operation 

• Automatic Ring-up Mode 
• $325 ($149 kit available) 

PARTY-LINE TELCO S 111UU.TOR 

• Six Extensions 
• C311er~D (Name/Nbr) 
• Distinctive Ringing 

... ~ • _ ?JeJ~-u~f 

• $425 ($199.95 kit 
avail) 

/)igital ProdKcts 
c @JIBJCEIGUElffi 

,,.. 

134 Wlndstar Circle 
Folsom, CA 95630 USA · j V1S4' j 
Tel: 918-915-7219 

SIT IC I- I.... -..r S 
S.A.L.E 

1 ,000,000 WALL 
TRANSFORMERS 

~ 
3VDC/1QOMA ····CX099 ····S0.75 
6VDC/1 OOMA •••• CS039 •••• $1.45 
9VDC/100MA •••• CR314 ····$1.45 
12VDC/200MA •••• CS033 •••• $0.99 
13.5VAC/400MA·· CR574 ····$1.29 
24VDC/500MA •••• CR174 •••• $3.40 

Min 1000/type - Call for other types 

SUlll•LUS 'l1lliU)EllS 
PO Box 276 

Alburg VT 05440 
Tel : (01) S14-739-9328 
Fax: (01) 514-345-8303 

htt ://www.73.com/w 

MARCONI ANTENNA 700W 50 n 
THE BEST "LJTTLEn LOW BAND ANTENNA I 

-160M- I 

EASY TO 
INSTALL. 

PCBs 
PER SQIN 
$100-00 SETUP 

1~· OVERALL I 
$63.95PP 

-SOM- I 
67'0VERALL 

$46.95PP 

WE SPECIALIZE IN SINGLE SIDED, 1 OZ, PC75 

PCB ~ 
LAYOUT. 
PER COMPONENT PIN $100.00 MINIMUM 

ENGINEERING~ 
DIAGRAMS W' 
PER COMPONENT PIN $100.00 MINIMUM 

V&V MACH. & EQUIP .• INC. (HOUSTON TX OFFICE) 
PH (281) 397·8101 FAX (281) 397-6220 

MARKETING TECH S.A. (1.lEXICOIPLANTJ 
PH 011(525)361·3351 FAX 011(525)361·5996 

ADAPT-11 & ADAPT-12 
Low-cost modules for HC11 & HC12 
plug into solderless breadboards 

• Evaluate your idea instantly! 
• Breadboard It, for quick hardware changes 
• Program It in-circuit, for quick software changes 
• Debug your application- not the basics! 
ADAP'T-11 -- ........ - Mitt VO - SP1, sa, eight &-bit 

.. 1og ~ut chanrnolo, - ... --.. ~ ""'- Al Stlttllr Pa:kagH Include PC ..... dowNold Clbil. docunwntadot\ & 
cbkof utllttle1 &examp.L luncl•ln.geCraftC tor Windows OCC11) 
dh any Startw Package for., addftional U&t120 + $5 8&H. 

~t:,arwPamn~:=• US$ 7U5+$5S&H 
AD11C75-SP IK EE/512 bytn RAM USS 17.00 + $5 S&H 
AD11C750X.SP IK EE/32K tlytM ftAM US$120.00 + $5 S&H 
AD11-5PMK ADAPT· 11 wl UK EE/32K RAM memory ex~on 
card & ctu.1 .ice .sapw (21/0 ports Jo«> US$123.00 +SI S&H 

ADAPT•12t.ot"'"' 68HC812M, (~K EE, l K RAM, 85 1/0 IN' 

~J'::2ht~tc~!~:!f?~::S2·==~:i:~:J::i1 
BOM pods . All f-.i1onocompact2.2S• • 33 5• boord. Stcwter 
Pod«J90 !AD812-SP) USS99t SS S&H. Add USS125 for ICC12'MN. 
AYAILMLI IOONI IDAPT•121 .. 1uus 6811012832 (32K 
Aooh, 768 EE, l K RAM, 561/0 1;,,., 8 chon.onoloa), RSZl2 and 
RS.485. All this ond mo,.. on o compad 2.25• 11 3.25• boordl Sfott., 
Pocko o !A0912.S USS99t 15 S&H. Add USS125 for ICC12WIN. 

PROMAX EMP-20 MEGAMAX MEGAMA.X4 SIMWSIP TESTER EMl.lf'A 

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV . 795 CHROMA SIMM/SIP 
650 EETOOLS ALLMAX + 359 MOD·MCT·EMUPA/Tl 
409 EETOOLS MEGAMAX 279 MOD-MCHMUP/tl 
509 EETOOLS MEGAMAX4 49 EPROM 1 G TO 512K 
369 XELTEK SUPERPRO II 69 EPROM 1 G TO 1 MEG 
409 XELTEK SUPERPRO II P 99 EPROM 4G TO 1 MEG 
249 XELTEX SUPERPllO L 199 EPllOM 16G TO 1 MEG 
165 XELTEK ROMMASTER II 89 EPllOM 1 G TO 8MEG 
479 MOD·MCHMUPA 129 EPllOM 4G TO 8MEG 
739 STAG ORBIT-32 250 EPROM 8G TO 8MEG 

Sales 916-393-1655 Fax 916-392-4949 
~.9euraldeviee.eom E-Mail iedeviu@beli.eom 

PnP BWE °' PnP WET 
For Hl!ii Pre<lslon Easy H~ 

Professlonol PCB layouts . Quality PCB s 
1. lGserPrlnt 1. IAIMlflrinl 
t. Iron-On t. Iran-On 
3. PHl-011 3. Sook-Oii w/ Waler 
4. Eich 4. Etch 

Adds on Extra Loyer of Transfers loser Prln18r 
Resist for Super Fine orCoplerToneros 
lines on Std Clod Bds Resist to Std Ood 8ds 

20Sh$30/40Sh$50/100Sh$100 Blue/Wet (No Mix) 
Sample Pock 5 Shts Blue + 5 Shts Wet $20 
VISA/MC/PO/CK/MO $4 S&H •• 2nd Doy Moll 

T1chniks Inc. P.O. Box 463 Rin901s NJ 08551 j : 
(908)788-8249 ' 

100% Money Bock Guoront.el-0.al•r Inquiries Invited : 

Sealed L.ead-Acid/Gel-Cell 
12V: 7AH $19, 2.3/4AH $16 

18AH $39, 1.2AH $13 
6V: 4AH $9, 10AH $13 
Quantity Discounts Available 

Call for other models 

Aventrade 
4518 Temple City Blvd., Temple City, CA 91780 

Tel. 626-286-0118 Fax 626-287-9618 
E-Mail: sales@aventrade.com 

www.aventrade.com 

COMMUNICATIONS CONVERTER 
o FULL SCHEMATIC AND DOCUMENTATION 
o FULL FAMILY OF MODULAR DESIGNS 
o R5-485/R5-422 REMOTE 110 MODULE KITS 
o NETWORK SOFTWARE AND SOURCE CODE 
o AUTOMATIC OR RTS UNITS AVAILABLE 
o RJ-11112 CONNECTORS OR TERMINAL STRIP 
o TURN YOUR PC INTO A DISTRIBUTED DATA 

ACQUISmON AND CONTROL SYSTEM 

II.I~. S~ll'l'll 
(513) 874-4796 

<311 TYL ERSVILLE RO I HAMILTON OHIO <5011 
wwv1.rs485.com 

Peltier Junction RGB Color 
Composite Displays 

1 3118" x 1 3118" 
cootlngarN 

Quantity Pricing 
Aval/ab/ti 

wrrH HEATSINK AND LEADS 

$10EACH 
OR THREE FOR $25 

ON SALE! 

'refurbished with 90-day warranty 

ONLY $79!! 
Excellent for studio, lab or 
survelllanca app//catlOM 

.•.............•......•.......•..•....••...• ~~~~f. ~8!!'!'!'!'!'!1. '!~~;S.tr'!. ~~~~,!~ 
SHREVE SYSTEMS 
31&424-9177 

Au for Jake 

Retul'M subject to a 15" restocl<lng fee. Prices are 
subject to change without notice. 

WE ACCEPT VISA, MASTERCARD, AMEX, DISCOVER 

HTTP://WWW-SHREVESYSTEMS.COM 

VIDEO CHARACTER 
OVERLAY GENERATOR 

New BOB-II superimposes up to 308 
characters on standard video or gener
ates video. 30-pin SIMM design, RS-
232 interface, easy to use for: 

Video Inspection • NOT 
Home Automation Display 

ATV· CCTV Security· CATV 
Remotely Piloted Vehicles 
Gaming • Racing ·Sports 

.Process/Experiment Monitor 
Robotics • Electronic Signs 

Single units only S79.95 

DECADE ENGINEERING 
5504 ValView Dr. SE, Turner, OR 97392 
Tel: 503.743.3194 - Fax: 503.743.2095 

mikeh@decadenet.com - www.decadenet.com 



5,000 1/4W 1-5% metal & carbon film. 50 each of 
1.1!J!. standard values (our selection of values) 
$45.00 (less than 1 c each). 

10,000 1/4W 1-5% metal & carbon film. 50 each 
of 2@ values (our selection of values) $95.00 (less 
than 1 C each). 

OR: You select the values and the quantity of each. 
Minimum of each value 50 pieces. Minimum order 
$50.00. 5% - 1 c each/1-2% - 2C each. 

Shipping and tax included. Each value clearly 
marked for ID. Over 500 values available from a 
stock of millions. Groups put your order together 
and then split the cost. 

Antique Radio's Leading 
Monthly Magazine 

Articles - Classifieds - Ads for Parts & 
Services. Also: Ham Equip. - Books -
Telegraph - 40's, SO's & 60's Radios -
Early TV -Auction Reports & more ... 

1-Year; $39.49 ($57.95by1st Class) 
6-Month Trial-$19.95. Foreign - Write. 

jiijjjjj1i11 A.R.C., P.O. Box 802-G23 
..W Carlisle, MA 01741 
Call: 978-371--0512-Fax: 978-371-7129 

Web: www.antiqueradio.com 

Producible designs since 1970 
Contract Engineering 

Embedded Microprocessors 
PCB Layout and Packaging Design 
Analog Including RF to 1 GHz 
Instrumentation 
NO and D/A 

Contract Assembly 
High-Speed Fuji Surface Mount 
Through hole 
Tum-key or Kit 
Run sizes one through thousands 
Test and bum-in available 

Bllocon Corp. 
800-736-5927 
425-353-2276 

www.bilocon.com 

Automatically starts recording when the 
phone is picked up and stops when you hang 
up. Records both sides of the conversation! 

BEST PRICE AROUND! 

FREE CATALOG 
www.mscelectronics.com 

MSC Electronics 
._!!liPO!!l!llBOX 461 Jessup, MD ""fL~=i 
.. (301) 497-1600 

FAX (301) 497-1925 

ATTENTION DEALERS 

WHOLESALE ONLY! 

•ANY CABLE MFGR 
CONVERTERS & ACC 

• BEST PRICING & 
SERVICE 

TOGGLE SWITCHES - All sizes, 
all types 
LEDs - 1.8mm to 1 Omm all 
colors, shapes & intensities 
MINIATURE LAMPS -for all 
applications 
HOOK-UP WIRE - 18 to 26 
gauge, 10 colors 
SMALL ELECTRIC MOTORS -
3 to 12 volt 
SOCKETS & PLUGS 

_L" 650/367-8320 
~Tedtn'teal Fax - 365-5845 
3580HaYenA-ue 
-City.CA~ 

Email-jlittle @ netwiz.ards.net 

2.4GHZ Wirel~ 
Transmitter & Receiver 

.2.4GHz - 2.48GHz User Selectable 

.Over 700' Range and 4 Chi auto-scan 

.Compatible B/W & Color Video, Stereo 

.Designed for wireless security system 
• $89/set @ lOOP"o. Customization avail. 

MATCOINC 
www.mat-co.com (800)440-0299 

FOR ANY COMPUTER 

'WWVB based time code receiver and 
real time clock with RS232 interface 

FEATURES 
Sensitive receiver 
Direct UTC readout in ASCII 
Y2K compatible calendar 
0.1 second accuracy 
RS232 powered 
Low cost 

APPLICATIONS 
Remote data acquisition 
Embedded systems 
Automatic sequencers 
Tamperproof time stamping 

ULTRA=LiNK 

ALSO PCB. SI.IT. PROTOTYPES. ASSEl.lBL Y 
PLASTIC r.10LDS. INJECTION r.10LDl~JG 

USA Office: V&V Mach. & Equipment, Inc. 
Ph: (281) 397-8101, Fax: (281) 397-6220 . 

Mexico Plant: Mltrketlng Tech. 
Ph: 011(525)361-3351, Fax: 011(525)361-5996. 

• RS-232 Interface 
• 28 lines digital 110 
• Eight analog Inputs 
• PWMoutput 
• Three stepper ports 

• 12-blt 1 OOKHz AID • Four analog outputs 
• Three timer counters • 24 digital 110 

PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 
TEL: (808) 64H599 · FAX: (fS08) MM7154 

CUSlOM PlASllC PARlS 
e MODELS (WOOO AND 

RESIN). lO EVALUATE 
YOUR PARTS BEFORE 
CONMITING TO 
MANUFACTURE A MOLD. 

e MOLD DESIGN AND 
BUILDING. 

• 
• PROOUCTION OF 

INJECTION MOLDED 
PARTS. NO ORDER 
TO SMALL OR TO 
BIG. 

eVERY COMPETITIVE 
ON HIGH LABOR 
PARTS. 

We also have manual low pressure machines for 
injection molding ct very smau runs er prototypes of 
parts upto2oz. Ata surprisingly low price. 
USA. Office: V&V Mach. And Equip. Inc. 
Tot(218}397-8101,Fu.(281}397-t220. 
Please send bltJe p<1nts 0< samples to 
M.,keting Tech. S.A.•Alamo 93, 4 Piso•Sta. Monica, 

Tlal.• Eco. De Mexico 54040•Tel. 011 (525) 35· -3351 . 

BASE2 COMPUTER 
Complete Data 

Acquisition for only 
$99.00 

See us on the web 
www.loop.com/ -base2 

Voice: 818-730-8024 
Mail: POB 250 

Pasadena, CA 91102 

GPS Units 

Trimble Placer 400 
6 Channel w/ 3" diam. Antenna 

$59.95 
Trimble Placer 300 

6 Channel w/ Wedge Antenna 
$99.95 

GEOTEK Units 
Call for a List of Equipment 

Communications Surplus 

713-526-8000 or 1-877-878-6GPS 
lshaefer@flash.net Fax to 713-522-6309 



TORY 
The dealers listed below carry the latest issue of Nuts & Volts, for your convenience. 

Little Professor Book Center 
2717 S. 18th st 
Birmingham 35209 
RT Systems 
Amateur Radio Supply 
8207 Stephanie Dr. 
Huntsville 35802 

I 

Elliott Electronic Supply 
1251 S. Tyndall Ave. 
Tucson 85713 
The Electronic Thrift Store 
12329 N.W. Grand Ave. IF 
El Mirage 85375 
Tower Records 
3 E. 9th St. 
Tempe85281 

Abletronics 
9155 Archibald Ave. Unit E 
Cucamonga 91730 
Advanced Computer 
Products, Inc. 
1310 "B" E. Edinger Ave. 
Santa Ana 92705 
All Electronics 
905 S. Vermont Ave. 
Los Angeles 9CXXJ6 

14928 Oxnard st. 
Van Nuys91411 
Allen's To Go 
13461Hwy. 88 
Lockeford 95237 
Alltronics 
2300-D Zonker Rd. 
SanJose95131 
Brand Newsstand 
234-1/2 N. Brand Blvd. 
Glendale 91203 
Centerfold lntemationol 
716 N. Fairfax Ave. 
Los Angeles 90046 
Del Amo Books & News 
3758 Sepulveda Blvd. 
Torrance 90505 
Electro Movin 
2985 E. Harcourt st. 
Rancho Dominguez 90221 
Ford Electronics 
8431 CommonweatthAve. 
Buena Par1< 90621 
Harding Woy News 
113 W. Harding Way 
stockton 95204 
Harold's Newsstand 
524 Geary St. 
San Francisco 94102 
HdB Electronics 
2860 Spring St. 
Redwood City 94063 
Hi-Fl Doctor 
1814 E. Ball Rd 
Anaheim 92805 
HSC Electronic Supply 
4837 Amber Ln. 
Sacramento 9584 1 

3500 Ryder st . 
Santa Clara 95051 

5681 Redwood Dr 
Rohnert Park 94928 
JK Electronics 
6395 Westminster Ave. 
Westminster 92683 
laurel Park News 
4346 Laurel Canyon Blvd. 
studio City 91604 

Lion Electronic labs 
4948 E. Townsend Ave. 
Fresno 93727 
Netseller 
7207 Arlington Ave. Ste. G 
Riverside 92503 
Op Amp Technical Books 
1033 N. Sycamore Ave. 
Los Angeles 90038 
Panorama Electronics 
8737 Van Nuys Blvd. 
Panorama City 91402 
Sandy's Electronics 
Supply, Inc. 
20655 Soledad Cyn. Rd. #15 
Santa Clarita 91351 
Sav-On ElectroniCS 
13225 Harbor Blvd. 
Garden Grove 92643 
SIERRA MADRE NEWSSTAND 
55 N. Baldw in Ave. 
Sierra Madre 91024 
The RedBam 
Hwy. 299 
Bieber 96f.X'f9 
Tower Books 
211 Main st. 
Chico95928 

7840 Macy Plaza Dr. 
Citrus Heights 95610 

1280 E. Willow Pass Rd. 
Concord 94520 

630 San Antonio Rd. 
Mountain View 94040 

1600 Broadway 
Sacramento 95818 

5950 Florin Rd. 
Sacramento 95823 

2538 Watt Ave. 
Sacramento 95812 

2727 El Camino Real 
San Mateo 94403 

Tower Magazines/News 
885 Riverside Pkwy. 
West Sacramento 95605 
Tower Records/Video 
220 N. Beach Blvd. 
Anaheim 92801 

2520Durant 
Berkeley 94704 

212 F St. 
Davis95616 

5703 Christle Ave. 
Emeryville 94608 

2052 Redwood Hwy. 
Greenbrae 94904 

6310 E. Pacific Coast Hwy. 
Long Beach 90803 

2280 Market St. 
San Francisco 94114 

3205 20th Ave. 
San Francisco 94132 

2525 Jones St. 
San Francisco 94133 

871 Blossom Hill Rd. 
San Jose 95123 

1205 W Covina Pkwy. 
West Covina 91790 
Video Electronics 
3829 University Ave. 
San Diego 92105 

Com-West Radio 
Systems Ltd. 
48 E. 69th Ave. 
Vancouver, BC V5X 4K6 
Muir Communications ltd. 
3214 Douglas St. 
Victoria . BC V8Z 3K6 
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TH Electronics 
216 Commerce Dr., Unit 2 
Ft. Collins 80524 
Tower Records/Video 
2500 E. 1st Ave. 
Denver 80206 
Westem Test Systems 
530 Compton IC 
Broomfield 80020 

I 

Archway News 
64 Bank St. 
New Milford 06776 
Electronic Service Products 
437 Washington Ave. 
North Haven 06473 

I 

Newark Newsstand 
70 E. Main st. 
Newark 19711 

I 

Tower Records 
2000 Pennsylvania Ave. 
Washington 2COJ6 

Alfa Electronic Supply 
1502 S. St. Rd. #7 
Hollywood 33023 
Al's News 
8219 s.w. 124th st. 
Mlaml33156 
Bob's News & Books 
1515S. Andrew Ave. 
Fort Lauderdale 33316 
Clarks Out of Town News 
303 S. Andrews Ave. 
Fort Lauderdale 33301 
Mike's Electronic 
Distributing Co. 
1001 N.W. 52nd St 
Fort Lauderdale 33309 
Skycraft Parts a. Surplus, Inc. 
2245 W. Fairbanks 
Winter Park 32789 
Sunny's At Sunset, Inc. 
8260 Sunset Strip 
Sunrise 33322 

I , 

Tower Records 
3400 Around Lenox Dr. 
Atlanta 30326 

SolarWorksl 
525 Lotus Blossom Ln. 
Ocean View 96737 
Tower Records 
4211 Waialae Ave. 
Honolulu 96816 

611 Keeoumoku 
Honolulu 96814 

I 

The Current Source 
5159 Glenwood 
Boise83714 

I 

City Newsstand 
4018 N. Cicero 
Chicago 60641 
Tower RecordsNKleo/Books 
383 W. Army Trail Rd. 
Bloomingdale 60 l 08 
2301 N. Clark St. #200 
Chicogo 60614 

1209 E. Golf Rd. 
Schaumburg 60173 

I 

Harbourtown Soles 
108 Park 32 W. Dr. 
Noblesville 46060 

Hollywood At Home I• Computers 
9063 Metcalf Ave. All Phase Video 2555 Industry Ln. Ste. D 
Overland Park 66212 Security, Inc. Norristownl9403 
Uoyd's Radio & JO Cain Dr. Surplus Al 
Electronic, Inc. Brentwood 11717 RR 1 Box337 
220W. Harry St. Goldcrest Electronics Hunlock Creek 16621 
Wichita 67213 480 St. Paul St. Tower9ooks 

I ester 14605 42§$QuthSt. 
Lakeside News Central .Pfli!Qd$1Pbia 19147 
3323 Severn Ave. he Rd. Tower Records 
Mefairie 70002 hkeepsie 12601 340 w. Dekalb Pike 

RlrsCt\ Soles Corporation King of Prussia 19406 
'219 California Dr. 

Silicon VaUey Electronics WiOlomsville 14221 
2014-A Industrial Dr. Tower RecordsNideo 555 ElectroniCS 
Annapolis 21401 105 Old Country Rd. 5646 Farrow Rd. 
Tower Records/Video Carle Place 11514 Columbia 29203 
2566 Solomons Island Rd. 

350-370 Route 110 
Annapolis 21401 

Huntington 117 46 
1601 Rockville Pike #210 Tower Books 
Rockville 20852 

1961 Broadway 204 W. End Ave. 
New York 10023 Nashville 37203 
383 Lafayette St. 

Full Spectrum New York 10003 
Communicatioos 

I I BDL News, Inc. 
244 Essex St. 

Compustuft 
809Plerce 

Salem 01970 Houston 77002 
Newsbreak, Inc. 241 GreatOaksTrl. Electronic Parts Outlet Wadsworth 44281 579 GAR. Hwy. Rt. 6 

Digital One 3753-B Fondren Rd. 
Swansea 02777 

7603 Mentor Ave. 
Houston 77063 

Tower Records # 172 
Mentor 44060 Mouser Electronics 

360 Newbury st. 
Footsteps 958 N. Main st. 

Boston 02115 
4925 Jackman Rd. Store #58 Mansfield 76063 
Toledo 43613 Tonner Electronics 

Little Professors Book Center Hosfelt Electronics, Inc. 1301 w. Beltline#l05 
22174 Michigan Ave. 2700Sunset Blvd. Carrollton 7fflJ6 
Dearborn 48124 'Steubenville 43952 Tower Records 
MW Electronics JC&yways, Inc. 2403' Guada lupe 
229 E. Michigan Ave. 2{l4 s. 3rd st. Austin 7.8705 
Paw Paw 49079 M!Qrnlsburg 45342 
Purchase Radio Supp!y, Inc. t ea's Book Shop 
327 E. Hoover Ave. .330 N. Superior st. Satellite Headquarters 
Ann Arbor 48104 Toledo 43604 7920 Timberlake Rd. 
rower Records Powermaxx, Inc. Lynchburg 24502 
1214 S. University Ave. 1587 U.S. Route 68 N. Tower Records/Video/Books 
Ann Arbor 48104 Xenia45385 41 lOW. Ox Rd. #12124 

I I I Fairfax 22033 

Radio City, Inc. Steve's Books & Magazines 1601 Willow Lawn Dr. 
2633 County Road 1 Richmond 23230 2612 S. Harvard 
Mounds View 55112 Tulsa 74114 8389 E. Leesburg Pike 

I I • I 
Vienna 22182 

Accurate Instruments I 

11201 E. 24 Hwy. 
News Be Smokes 

A-B·C Communications, Inc. 2295 W. Main st. 
Independence 64054 Medford 97501 17541 15th Ave. N.E. 
Electronics Exchange News & Smokes #8 Seattle 98155 
8644 st. Charles Rock Rd. 259-C Barnett Rd. Bohica Concepts 
St. Louis 63114 Medford 97501 2l42nd St. 

Norvac Electronics Morton 98356 
Amateur Electronic Supply 7940 SW. Nimbus Ave. Bldg. 8 Cody Books ltd. 
1072 N. Rancho Dr. Beaverton 97005 1125 Fir Ave. 
Las Vegas 89106 960Conger Blaine 98230 
Less Buster's Electronics Eugene 97402 Service Request 
2930 N. Las Vegas Blvd. 1545 N. Commercial N.E. 3004W. Rowan Ave. 
VSTG-22 -'SQ1em 97303 Spoknne99205 
North Las Vegas 89030 ~ell's Technical Bookstore Supemonix Radio World 433~;W, Park 1665Q68thAve. S. 
1656 Nevada Hwy. f?l:)rt!Qnd 97209 Kent98032 Boulder City 89005 taytot News & Books Tower Books Tower Records/Video ll3 W. Main, Ste. 102 10635 NJ:. 8th St. 4580 W. Sahara Ave. Ok.lohoma City 73102 
Las Vegas 89102 Tower Books 

Bellevue 98004 

6450 S. Virginia 1307 N.E. 102nd Ave. 20 Mercer st. 
Reno89511 Portlond 97220 Seattle 98109 

' 
Sys-Com Bedford St. News Amateur Electronic 
707 22nd St. 308 Bedford St. Supply, Inc. 
Union City 07087 Johnstown 15901 5710 w. Good Hope Rd. 
JR Tech Systems Genes Books, Inc. Milwaukee 53223 
1309 Hwy. 71 King of Prussia Plaza Greenfield News & Hobby 
Belmar 07719 King of Prussia 19406 6815 W. Layton Ave. 

I Lehman Scientific Greenfield 53220 
Newsland Bookstore 2997-F Cape Horn Rd. Cudahy News & Hobby Ctr. 
2112 Central S.E. Red Lion 17356 4758 Packard Ave. 
Albuquerque 87106 Montco Electronics & Cudahy 53110 



here are a number 
of ways that elec
tronic circuits come 
into being. Some 
hobbyists and pro
fessionals have the 
"knack" and the 

experience to put together solid
state circuits with the proper tran
sistors and integrated circuits, 
using the correct resistance, 
capacitance, and inductance val
ues, with little apparent effort. 

Some build a circuit using the 

already designed to do the job, 
commonly created by designers 
using data sheets and books full of 
electronic formulae. 

With the advent of the comput
er, circuit design has become 
more available to hobbyists and 
experimenters using some sophis
ticated software, most costing 
hundreds of dollars. 

But what if you just need to do 
some occasional circuit design 
that doesn't justify the cost and 
time to learn to use the expensive 

many commonly-used electronic 
calculations. Probably the best 
way to illustrate this is to describe 
how the program operates and the 
kind of calculations it performs. 
You can then decide for yourself 
how it might be helpful in your sit
uation. 

FEATURES 

ELCAD does 23 different 
types of calculations, as well as 
presenting the resistor color code 
in a graphical manner. The calcula
tions include: Ohm's Law for DC 

, and AC circuits; parallel resistors; 
RC time constants; power supply 
Jipple filter capacitance; single
tayer coil windings; transformer 

Figure 1. ELCAD Main Menu offers four category 
" tabs" for calculations. 

Figure 2. RCL screen offers seven types of 
calculations. 

Figure 3. TIMER/OSC screen offers three types 
of calculations. 

Figure 4. HEATSINKSscreen offers three types 
of, calculations. 

>JG.lit'~. 

"cut and try" approach, eventually I 
getting to the proper component 
values. 

Others follow schematics 

all-encompassing circuit design 
programs? Enter ELCAD. 

For only $14.95, ELCAD 
allows you to quickly and easily do 

-·--~~. --

I 
windings; 555 astable and mono
stable circuits; unijunction oscilla
tor and timer circuits; programma
ble unijunction transistor oscillator; 

' 
.. 

. "• 

. 

7 
heatsink calculations for size, 
wattage, and temperature; tran
sistor common-emitter, com
mon-collector, and common
base designs. 

In all cases, context-sensi
tive HELP files are available~for 
every screen, and the eritire 
HELP file can be printed out. 
Navigation between screens is 
effortless. ..: 

Each calculation screen 
shows a sch~matic, and the 

appropriate boxeJ:> to enter data. 
The results are shown, and can be 
printed out for future reference. 

;,;To give you an idea of how the 
program works, we'll briefly cruise 
through many of the functions. 

MAIN MENU (Figure 1 J 

No formal installation is 
required. Just run ELCAD.EXE 
from the supplied 3.5-inch diskette 
while in Windows, and the Main 
Menu screen pops up. 

The menu bar at the top of the 
screen lets you "Exit," or get "Help" 
about this screen, or get details 
"About" ELCAD, or "Print 
Instructions" (the. entire Help file). 
ALT-H or F1 on any screen will 
also call up conteSd-.sensitive help. 

I 
Using the mouse is the easiest 

way to maneuver through this pro
gram. All mouse clicks are with the 
left mouse button. 
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Help flint Menu 

von sj 5 
·~===~~-J 

Vohs = 5 

Amps = 0.05 

Ohms: = 100 

W atts = 0.25 

. . 

- - - --- - -- - - - - -- -- - -

Figure 5. TRANSISTORS screen offers three types 
of calculations. 

Figure 6. Ohm's Law DC Calculation. 

FREQUENCY 1-10_00 __ --ll:llz' 

CAP. REACT. 1000 OIMna 

CAPACflAH1.f f'M. 

IND.REACT ._5o_o ----le 

~E-
Freq. = 1000 

Cap. Xe = 1000 

Cap. (Mid) = 0.159 

Ind. XL = 500 

Ind. (Millih) = 79.6 
Phose (Deg) = 30 
Imp. = 1000.13 
Res. = 866.25 
Vohs = 100 

Amps= 0.1 

Watts = 8.663 

Cid. Read. = Capacitive 

Net Read. = 09.87 
~~~c'K" -il.ll.l_JJ:: LO 

I ~BROWN 
'----BROWN 

R = 1.0 TOL = +l-1" 
FAILURE RATF/1000 hrs = 1" 

Figure 7. Ohm's Law AC Calculations. Figure 8. Resistance Color Code. 

:'.: Powr r •:11pp ly f 1ltN Ca pacito r l:irJ 

Ohms "" 2 
. lnd.(Mllllh.J = 1000 
TimcfScc.) "' 0.5 

Me u 

Amps = 1 

Ripple PIP v. = 0.25 

Ripple = Full W11Ve 
Cop. (Mtd.) = 33333.3 

llPl'lE VOLTS '-=.2=5 ==rii'==''fll'V. 

Ct,;'s\i;UAN'."f I I Wfd. 

Figure 9. Time Constant Calculation. Figure 10. Filter Capacitor Calculation. 

Five categories are shown as 
tabs near the top of the screen. 
Using the mouse or arrow keys, 
you select the category you wish 
to access. Figures 2, 3, 4, and 5 
show each of the category 
screens. 

RCL CALCULATIONS 

Oh•'s Law for DC Circuits 
Figure 6 shows typically how 

most of the ELCAD screens work. 
You select those items for which 
you have data, and the rest are 
calculated. The results are then 
displayed and can be printed out. 

On this screen VOLTS, AMPS, 
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OHMS, and WATIS are the vari
ables. You simply check the boxes 
for the items for which you have 
data. When check box titles go 
gray, there are enough selections 
to compute for the grayed items. 

For example, suppose you 
need a resistor to dissipate .25 
watts at 5 volts. Put a check in the 
box by VOLTS and WATIS. The 
AMPS and OHMS chec~ boxes 
become gray. The VOLTS and 
WATIS titles become black, ready 
for you to enter 5 and .25, respec
tively. 

You use the tab or mouse to 
select the edit box, and enter the 
data. When you click on the OK 

button, or press Enter, the Amps 
and Ohms calculations are dis
played in the white box to the right. 
To print out the results, just click on 
PRINT. To return to the main 
menu, click on MENU. 

Oh•'s Law for AC Circuits 
Five screens allow you to cal

culate: capacitive reactance; 
inductive reactance; resistor and 
capacitor in series; resistor and 
inductor in series; or resistor, 
inductor, and capacitor in series. 
The latter screen is shown in 
Figure 7. 

As you can see, there are 11 
different data entry boxes available 

• 

here, but you only need to use 
some. When you "Select Knowns" 
by checking boxes at the top left of 
the screen, the values that can be 
calculated turn gray. 

For example, suppose you 
want to know what size capacitor 
and inductor to use at 1000 Hz to 
get a capacitive reactance of 1000 
ohms and an inductive reactance 
of 500 ohms, and what size resis
tor is needed to get an impedance 
of 1000 ohms and what wattage 
resistor is needed at 100 volts. 
This is not a simple calculation, 
since there are so many variables. 
But it's easy in ELCAD. 

You select the knowns: FRE
QUENC~ ·cA~REAC~ 
IND.REACT, IMPEDANCE, and 
VOLTS, and enter the data in 
those boxes. Click on "OK" and 
answers are instantly displayed in 
the white box to the upper right. 
The watts shown are for the resis
tor. Simple! 

Resistors 
Three screens are available 

for resistors. The first is for up to 
six resistors in parallel. The calcu
lation for two is easy, but much 
more involved for six! The real 
"plus" here is that you can also cal
culate an unknown parallel resis
tance - together with up to five 
others - to make the combination 
equal to a desired value. This is 
real handy when trying to trim a 
circuit. 

The other two screens in this 
section show resistor codes; one 
"decodes" known resistor color 
bands, the other shows the bands 
to look for when seeking a particu
lar value of resistor. These screens 
go beyond just the three normal 
bands, and include tolerance and 
failure rate band colors. 

Figure 8 shows the determina
tion of color codes for a desired 
resistor value. In this case, 1 ohm 
with a 1 % tolerance and 1 % failure 
rate indicated the bands would be 
(left to right) brown, black, gold, 
brown, and brown. Interestingly 
enough, the actual colors are 
shown (within the color accuracy 
of your monitor settings). 

'n•e Constants 
Two screens are available. 

The first calculates the time con
stant for a resistor and capacitor in 
series, a fairly common (and sim
ple) calculation. The time constant 
value is the time it takes for the 
capacitance to be charged to 63% 
of its full potential charge level. 

The other screen allows the 
calculation of the time constant for 
a resistor and inductor in series, 
much less common. Here the time 
constant value is the time it takes 
for the induced current to reach 
63% of its full value. • 

For the example shown in 
Figure 9, we entered a resistance of 
2 ohms and a time constant of .5 
seconds to determine that the 



inductor would need to be 1000 mil
lihenries. Of course, either of the 
three variables can be calculated 
from any two specified values. 

Power Supply Filter Capacitor 
On this single screen, you can 

determine the proper size filter 
capacitor for a desired ripple voltage 
with either a full-wave or half-wave 
power supply operating at a desig
nated current. Or, knowing the 
capacitance used, you can calculate 
the ripple at a particular current. 

As shown in Figure 10, you 
select two knowns and either full
wave or half-wave. We wanted to 
know the size filter capacitor to 
use to have .25 ripple volts with a 
full-wave supply delivering 1 
ampere. We would need a hefty 
33,333 microfarad capacitor! 

Air Core Coil Inductance 
The inductance of a single

layer air-core coil depends on its 
length, radius;-and turns per inch. 
The wire size determines the turns 
per inch if close wound. With this 
screen, as shown in Figure 11, you 
can either find the total number of 
turns or the inductance by entering 
the proper values. Notice that a 
WIRE GAUGE window pull-down 
allows you to select wire gauge, 
and shows turns per inch (TPI) for 
the selected gauge. 

This is no trivial calculation. We 
wanted to calculate what it would 
take to make a 1 O microhenry air 
core coil using 8-gauge wire wound 
on 1-inch radius for a length of .5 
inches. The result shows this would 
take 11.8 turns of wire. Alternately, 
we could have calculated the induc
tance using the radius, length, and 
number of turns. 

Transfor•ers 
Figure 12 shows the trans

former calculations, where you 
select the data you have, and the 
program calculates the result. For 
example, say you have a common 
collector transistor audio output 
stage that gives you a 10-volt RMS 
output. You want to deliver a 0.5 
watts of power to an 8-ohm speak
er. 

To deliver 0.5 watts to an 8-
ohm speaker, you would need 2 
volts RMS. (This is based on volts 
= square-root of the product of the 
watts and resistance. In this case, 
voltage is the square root of .5 
watts times 8 ohms, or the square 
root of 4, which equals 2. Oddly, 
this calculation is NOT done by the 
program!) 

Checking PR I.VOLTS, 
SEC.VOLTS, and SEC.IMPED, 
and entering 10, 2, and 8, respec
tively, in those boxes yields a result 
of 200 ohms for the primary 
impedance needed. 

TIMER/OSCILLATORS 

555 Timer 
Two different configurations of 

l:lclp frint Menu Help flint Menu 

. -··- --·- ·-·--- ---··. -----____ I ]I[ 

Pri. Volts = 10 

Sec. Vohs = 2 

Pri. Imped. = ZOO 
Sec. Imped. = 8 
Pri. Tums = 

TOTAL WINDINGS = 11 .8 

INDUCTANCE (MicroH.) = 10 

RADIUS IN INCHES = 1 

LENGTH IN INCHES = 0.5 

WINDINGS PER INCH= 23.7 

WIRE GAUGE & TPI = 8 & 7 .6 

Sec. Tums :;: 

Figure 11. Air Core Coil Calculation. Figure 12 . Transformer Calculation. 

::: lJ JI llMl H ifllQ' 
t:lclp ftint Menu tlelp frint Menu 

Veefi R1 R4 

RZ WT 

C1x = R3 

AA RfSll::TAHCf .._ __ __,Ohms 

CAPACITANCE ~1-00 __ __,Mfd 
RA = ZZ7Z7.3 

Cap. (Mid) = 100 

SECONDS = Z.5 

R1 (MAX.) = 411750 

RZ(MIN.) = ZZ50 

R3(MIN.) = 4.5 

TIME ._z._5 __ _.Sec. 
Cl (MFO.) = 81.54372 

T(MEANJ = Z.5 

T(MINJ = 0.18347337 

T(MAXI = 34.248362 

Figure 13. Monostable 555 Calculation. Figure 14. UJT Timer Calculation. 

tlclp Help et-int .Menu 

Vp IS set at 63% 

Vs~~RZ 
•r- ,..,. -~/," ' -,,_ r:'' /.:r 

:" '""r,.. i'" -,- • ';'i" "::-•,.. - ,. -, .. - --;,rr' 
- :r:--- . ,.,;;-...-- :rrr 

~~ 
~:-; .! .... / ....... .. ,... ,.,. '",I, ' 
,..,,. _--.;- .. ~,..7~r-,..,.. ,.. .. ' 

Ct± t 3i R1 
i"",., ... ,.,.,. .. ,. .... . : ....... r:.r' ' 

.:~ 

R1 = 22900.8 

RZ = 17751.5 

R3 = ZZ 

Max. Junction temp. allowed (TnmcJ) 

Slnt ta air therm. Imp. IWllJew.q IZ•aJ 
Tmax.J = 80 

Zsa = 0.5 
Zjc = 2.7 
Zcs = 1 Rt = 821250 

Cl (MFO.J = 0.001Zl8 

n = 0.563333 

Vp = 5.67 

RG = 10000 

vss = 9 

TmaxA = 50 

Max. watts ::: 7.1 

Figure 15. PUT Oscillator Calculation. Figure 16. Heats ink Wattage Calculation. 

555 timers are shown, astable 
(runs by itself - an oscillator) and 
monostable (stays in one condition 
until triggered, then resets when it 
times out). 

Figure 13 shows the mono
stable 555 screen. You select two 
knowns in the selection box and 
then enter the data in the edit 
boxes that are selected. Click on 
"OK" to display the results. Here it 
can be seen that a 100 microfarad 
capacitance with a required time 
out of 2.5 seconds would require a 
resistor value of 22,727.3 ohms. 

Note that this is calculated 
based on the presumed value of 
the typical electrolytic capacitor, 

which in actuality is highly vari
able from the marked value. In 
this case, it would make sense to 
use a SOK potentiometer in place 
of the resistor to set the time. The 
calculated value merely gives 
you an idea of the resistance 
needed. 

Unijunction Transistor (WTJ 
Two Unijunction Transistor 

screens are provided. One is an 
oscillator circuit, the other a timer. 
The timer circuit is shown in Figure 
14. 

The 2N2646 is shown as the 
default UJT type, but a pull-down 
allows you to select from nine oth-

ers, and enters the appropriate 
values for that UJT in the fill-in 
boxes. 

If you want to use a UJT other 
than that shown, either select 
"NOT LISTED" and fill in your own 
UJT data, or select one that has 
data close to what you need and 
alter only the UJT data that you 
need to alter. 

Fill in the TIME and VBB that 
you want, click on OK, and the cir
cuit component values are calcu
lated and displayed. 

Programmable Unijunctlon 
Transistor (PUTJ Oscillator 

Figure 15 shows the PUT 
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:: Common Emitter Class A Ampl1her r:Ji:S 
.Help f'rint Menu 

SUPPLY tyCq 9 Vefts 

COLLECTOR CURRENf (kj 1-.2-50-----1 All1ps 

FJIEOUENCY IMial 1000 Hertz 

BETA IMinl 50 

BETAIMax! 1-3-00-----1 

CAPACITOR ACROSS RE? Yes 

VCCRA~l ~ 
cf.;i 

RB= RE= CE 

VCC = 9 

RE = 4 
RL = 16 

RB = 27.3 
RA = 105 
Cin (Mfd) = 379. 7 

Co (Mfd) = 99.522 
CE (Mid) = 796.178 

Pwr Gain = 1091 to 3326.9 
Collcdor Vohs = 5 
Max P(P Vin = 0.068 (0.024 rms) 

Max PIP V out = 4.4 (1.555 rms) 
Pwr. out to load = 0.151204 

Pwr. cffeciency = 0.067202 
Transistor P.O. ('Watts) = 1 

le = 0.25 Current Gain = 16.9 to 51.6 Watts across Rl = 1 
Freq. = 1000 
Beta (Min) = 50 
Bela (Maxi = 300 

Vollagc Gain = 64.5 
outputZ = 16 
Input Z = 4.Z to 1 Z.8 

Watts across RE = 0.25 
DC s tability = 5.8 to 6.3 

Figure 17. Common Emitter Calculation. 

Oscillator screen. Only one PUT, a 
2N6068, has pre-entered data. If 
you want to use some other PUT, 
either select "OTHER" and fill in 
your own PUT data, or select 
2N6028 and alter only the PUT 
data that you need to alter. When 
you type in the VSS and FREQ, 
clicking on OK computes the 
results. 

HEATSINKS 

Three screens allow you to 
perform some complex calcula
tions. You can determine various 
parameters concerning heatsink 
size, heatsink wattage, or heatsink 
temperature. 

Figure 16 shows the screen 
for calculations involving the max
imum wattage for an ambient
cooled heatsink. For those not 
familiar with heatsink technology, 
many strange symbols are used. 
Typical values for some are shown 
at the upper left part of the 
screen. Temperatures are in 
Centigrade. 

Use this screen when you 
want to know how many watts a 
particular heatsink can safely dis
sipate. Say that you have a tran
sistor in a T0-220 case and want 
to use it in a maximum ambient 
temperature of 50 degrees 
Centigrade. You intend to use a 
heatsink that its source catalog 
has rated with a sink to air thermal 
impedance of .5 watts per degree 
Centigrade. 

Using the information in the 
upper boxes, you would enter in 
the following data: 

TmaxJ = 80 
Zsa = .5 
Zjc = 2.7 
Zcs = 1 
TmaxA = 50 

Click on OK and the result 
shows maximum watts= 7.1 

TRANSISTORS 

Three transistor amplifier 
screens are available: common 
emitter, common collector, and 
common base. The common emit
ter amplifier screen is shown in 
Figure 17. 

The SUPPLY VOLTS must be 
greater than 1 volt. After entering 
in the COLLECTOR CURRENT, 
the minimum FREQUENCY, and 
the BETA range, you select if you 
want a CAPACITOR ACROSS 
RE, the emitter resistor, or not. If 
you use a capacitor, you get more 
stage gain, but at the cost of more 
distortion. 

Click OK and the component 
values and parameter results are 
displayed. You can change any of 
the entered values and re-com
pute to fine-tune the circuit. 

SUMMARY 

While not intended to do the 
hundreds (thousands?) of possi
ble types of electronic calcula
tions, ELCAD very easily and ele
gantly performs the common cal
culations described. As a hobbyist 
or experimenter, you may find it 
handy. NV 

Source 
By the time you read this, ELCAD's author, program

mer Brian Ellis fbellis@aol.com) intends to add even 
more calculations. The program, supplied on a 3.5-inch 
1.44MB diskette for the IBM PC using Windows 3.1 or 
95 (not available for the Macintosh), can be ordered for 
$10.00 postpaid USA from: 

GloG!JoCSo CS• 
20© ~Gfilfill !!X?o 

._,~,\JYU {3~ [1 
: . VD ©<00=-
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his compact dual band 
VHF/UHF antenna tuner 

from MfJ Enterprises, has a 
single meter that reads SWR 
and power. No adjustment is 
needed. 

It covers VHF from 136 to 
175 MHz, and UHF from 420 
to 460 MHz. You can read 
power up to 150 watts in two 
ranges: 60 watts or 160 watts. 

The MFJ-922 works for 
. HTs, mobile rigs, or amplifiers 

• up to 150 watts. It has a com-
pact size - 4x2x1 -1I4 inches - so it will fit in a shirt pocket. Cost is $79. 95. 

COMMUNICATION HEADPHONES 

FJ's new communication headphones 
work well for amateur radio and short

wave radio listening in all modes - SSB, 
FM, AM, data, and CW. Each earphone has 
individual volume/bass controls. 

A 40 mm driver unit reproduces 
enhanced communication sound, and 
there is near zero loss on signal transmis
sion from the gold-plated plug and cord. 
The lightweight earphones (eight ounces) 
come with nine feet of cord. 

The MFJ-392 handles 450 mW and 
has a frequency response of 1 00-2 4, 000 
Hz. Impedance is 16 ohms at 1 KHz; sen
sitivity is 102 dB/mW. It works in mono or 
stereo mode and includes a free 1I4-inch 
phono adapter. Price is $19.95. 

VOX SPEAKER/MICROPHONE 

FJ-2981 features an electronic 
adjustable VOX control and is handy for 

use with any kind of handheld VHF, com
mercial, amateur, or marine radio. It also 
works for mobile hams and emergency 
operators on-the-go who need total hands
free operation. 

In the VOX position, you just talk and 
the MFJ-2981 automatically keys your HT. A 
"TRANSMIT" red LED lights up while your 
VOX is enabled. 

This VOX mic picks up your voice, not 
background sound. Two condenser micro
phones are installed for feedback preven- • 

tion. Sensitivity is adjustable by rotating the trimmer switch which accommo
dates loud or soft voices. With MFJ's VOX speaker/microphone in the appro
priate position (attached to your front pocket or lapel), the sensitive micro- , 
phone picks up your normal speaking voice. 

This mic works well for emergency operators such as fire, police, EMT, and 
active ham radio operators because it runs off of two "Al\' batteries. 
Transmission is voice-activated in the "on" position. In the "off" position, you 
can use the MFJ VOX micas a regular speaker/microphone. Transmission is 
activated only by pushing the PTI switch. The durable, hard plastic speaker mic 
fits in the palm of your hand. 

A free external earphone is included. The earphone can be connected to 
the earphone jack for total hands-free operation, or for monitoring the fre
quency. 

The VOX speaker/microphone is compatible with most lcom, Yaesu, 
Standard, RadioShack, Alinco, and ADI handheld transceivers with two prong 
plug-ins. · 

Price is $39.95. For further specifications and other details on this or any 
of the other MFJ products listed here, contact: 

MFJ ENTERPRISES, INC. 
P.O. BOX 494, DEPT. NV 

MISSISSIPPI STATE, MS 39762 
601-323-5869 FAX: 601-323-6551 



BASIC BOX 

The computer, J whose concept was 
adopted from Jan 
Axelsons ' Microcontrol- ··. 
fer Idea Book, was 
designed with education 
in mind, but built to 
meet the demands of ·· 
real -world control appli
cations. 

The BasicBox · :'i 
comes with an industri- : . 
al -quality single board / 
computer, an experi- 1~~1.~ 
menter's board which =J .. ·• 
allows testing and ~··· JSB-21 O USB RELAY MODULE 

debugging of Basic programs, power ~~::· 
amp @ 120VAC. 

dvanced Graphic Systems 
announces the release of their 

newest product - a single board com
puter - the BasicBox. 

suppri. ~II ~eccessary cables, Jan ·. J -Works, Inc. has begun shipping the 
Axelsons. M_1crocontroller Idea Book, :'.;'.. Model JSB-21 o USB Relay Mocfule. 
commurnc?t1ons software, and lots of :·t~ The Model JSB-21 o has 8 or 16 
programm1.ng examples. . 1:. "form C" relays and plugs 'n plays 
. It retail~ .currently for $249.00 in ::.: , into the standard USB (Un iversal 

single quant1t1~s . . · • Serial Bus). The user controls the 

The module replaces internal PC
based plug-in cards in various test, 
control , and measurement applica
tions. The single unit price for the 
Model JSB-210 is $170.00 to 
$205.00. 

The BasicBox is an all-inclusive 
system that comes with everything 
needed to get up and running in a 

For more 1nformat1on, contact: .. relays from any programming Ian-
For more information, contact: 

J-WORKS, INC. 
• short amount of time. Within minutes, 
. . the system is fully assembled, cabled 

. into the PC, and powered on providing 

ADVANCED GRAPHIC SYSTEMS 
4055 GRASS VALLEY HWY., #103 

DEPT. NV 

: : guage that supports USB communica
·~ · tions. 12328 GLADSTONE AVE., UNIT 4 

DEPT. NV 

;}!. fully functional computing. aroun~ i~s 
~ · 8052 microprocessor with built-in 
·: · BASIC-52 interpreter. 

AUBURN, CA 95602 
530-887-1619 FAX: 530-887-0107 

WEB: http:/ / www.ags-gv.com 

Plug-in style terminal block con
i :~.. nectors allow quick hook-up to three 
1~:f'J contacts per relay. Each relay contact 
·1~d is rated at 1 amp @ 30VDC, and 0.5 

·~·: 
"''· 

SYLMAR, CA 91342 
818-361-0787 FAX: 818-270-2413 

E-MAIL: admin@j-works.com 
WEB: http:/ / www.j-works.com 
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elleman, Inc. , 
announces the 

DIGITAL PSC641 PC Digital 
MULTIMETERS/ CURRENT Storage Oscilloscope 

CLAMPS :::; for use with an IBM-
~: · compatible PC. The 

ensen Tools introduces a full ''. .: PCS641 is geared 
line of high-quality digital :·· towards both nobby-

multimeters and current ists and professionals. 
clamps. From the fu ll -featured '. It is a factory 
JTM-105 - a true RMS meter - ... · assembled and tested 
to the JTM-63 - a low-cost, ··~ unit featuring two sep
pocket-sized meter - the line · arate channels and a 
provides a good value, costing maximum sample rate of 64MHz. All standard 
less than comparable meters. scope functions are available, including fea-

The entire line has been . · tures only found on digital equipment. 
engineered to exacting toler- Apart from Y-position and input coupling, 
ance and is manufactured using all settings are software-controlled. 
components of the highest , The supplied WinDSO soft"".'are 
quality, allowingJensen Tools to (Windows™ 3.11 /95/ 98) includes osc1llo-
offer a three-year "no hassle" , scope, spectrum analyzer, and recorder mod-
warranty. ,; . ules. A DOS oscilloscope module is also pro-

Jensen Tools can also ship vided. 
the meters within 24 hours Some features included are: 
with a certificate of calibration Oscilloscope - Timebase 0.1 µs to 
for a small fee. 1 OOms/ div sensitivity; 1 OmV to 5V /div selec-

For more details, contact: table trigger source, edge and level with pre

JENSEN TOOLS, INC. 
triggering; on-screen markers; true RMS read
out; and X/Y mode. 

7815 S. 46TH ST., DEPT. NV 
PHOENIX, AZ 85044-5399 

602-968-6241 FAX: 602-438-1690 
WEB: http://www.jensentools.com 

Spectrum analyzer - Frequency range 0 
to 16 MHz; linear or logarithmic readout; zoom 

,. " ... 

VECTRONICS NEW KIT LINE 

ectronics announces the arrival of the 
highest quality in electron ic hobby kits. 
Over 30 different kits are included in 

VECTRONI CS new kit line, which provide a 
professional product at a hobby price. From 
short-wave converters to aircraft receivers, 
and ham radio kits to an old fashioned crystal 

radio ki t. 
The kits are created by engineers who are 

hobbyists-at-heart. Each kit features a profes
sional quali ty epoxy glass PC board with sol 
der mask and screen printed components 
legend, and the highest quality components. 

Our kits also feature an extensive 
"owner's manual," which has been written 
specifica lly for each kit. This detailed , yet still 
easy-to-follow manual features illustrations, 
specific instructions, and even a schematic 

PCSf,4 

function; and on-screen markers. 
Recorder - Timebase 20ms to 2000s/div: 

automatic storage (up to one year) ; on -screen 
markers: and zoom function. . 

WinDSO allows saving of the sampled , .. :1. 
data as a graphic or ASCII format. • :!ii·: 

The oscilloscope is FCC-approved, fully 
optically isolated from the PC, and is equipped 
with a charging circuit for an optional battery 
pack. 

For more information, contact: 

VELLEMAN, INC. 
7415 WHITEHALL ST., STE. 119, DEPT. NV 

FORT WORTH, TX 76118 
817-284-7785 FAX: 817-284-7712 
E-MAIL: velleman@earthlink.net 

WEB: www.velleman.be 

diagram. Not only are step-by-step instruc
tions and helpful tips provided, our compre
hensive manual also guides you into the next 
step - the fun of using your equipment! 

For more information, contact : 

VECTRONICS 
1007 HWY. 25 S., DEPT. NV 

STARKVILLE, MS 39759 
601-323-5800 FAX: 601 -323-6551 
WEB: http://www.vectronics.com 
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OPTOCOM SETS THE STANDARD ..... . 
Combining a high speed, high performance receiver, 
Motorola®/LTR Trunking, and full featured decoding. 

CHECK OUT THESE FEATURES 

•High speed triple conversion GRE receiver board (50 channels per second) 
•Track Motorola 400MHz, 500MHz, 800MHz, and 900MHz systems, as well as conven-

tional frequencies , simultaneously 
•Decode CTCSS, DCS, LTR, DTMF, and Motorola talk group ID 
•Reaction Tune with the Scout Frequency Recorder 
•Built-in Data Slicer Circuit for decoding of FSK programs 
•Software and hardware controlled volume and squelch 
•Download up to 100 different frequencies for scanning away from computer 
•Supplied with the all NEW TRAKKSTAR software from ScanStar 
•Backwards compatible with third party software that supports Optoscan 456/535 
•Trunk Track LTR systems 
•Scans conventional frequencies from 25-520, 760-823.995, 849.005-868.995, 894.005-
1300MHz (Cellular frequencies are blocked except for FCC approved users) 

FACTORY DIRECT ORDER LINE 800-327-5912 
~IWl~PI PJ I ftl'll.llJlll«" ® 
'-#1 I'-# .. ! I '-I I' '-#1 •I' P 

582 1 NE 14th Avenue • Ft. Lauderdale, FL • 33334 
Telephone: 954-77 1-2050 Fax: 954-771 -2052 Email : sales @ Optoelectronics.com 

Prices including Promotions and Specifications are subject to change without notice or obligati on 
WWW.Optoelectron iCS.CQm OPTOCOM supplied with Soft ware. Antenna & Cables. Operates under Windows 3. 1. 3. 11. 95, and 98 

94 February 1999/ Nuts & Vo lts Maga zine Write In 82 on Reader Service Card. 



ELIMllllJIS DEFEm 
OI SCSI lllD IDE DRIVES 

PIUWL PORT PRINTS 
TEST RESUU'S 

lllSIAllllY CLONES lllY 
SCSI OR IDE DRIVE 

CLONE, TEST OR REPAIR 
ANY HARD DRIVE 
''THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!" BOB ROSENBLOOM, DIGITAL VIDEO, INC 

DRM SERVICE STATION 
Copy entire hard drives with ease. 

Drive duplicators are essential tools 

for dealers and system builders. Don't 

spend hours installing and formatting 

drives. Do it instantly with the Pro. 

Set up any SCSI or IDE drive with 

your original software. Connect blank 

drives to the Pro and presss start. 

You'll copy entire drives faster and 

more accurately than is possible on any 

PC. With our combination IDE and 

SCSI model, you can even copy data 

between diffferent interfaces. All 

models include both 2.5" and 3.5" 

interface adapters. The Pro also 

supports SCA and Wide SCSI drives. 

Choose the Pro, and you'll also have 

an entire factory drive test and repair 

system for under $1000. The Pro gives 

BUY MANUFACIURER DIREO: $995 

408 330·5525 
you the ability to copy, reformat, 

repair, translate, and test any hard 

drive. Use the Pro to put any hard 

drive through its paces. A full 

factory final test and performance 

analysis is performed. Complete test 

and repair reports are sent to any 

standard printer. 

The Pro will also reassign and 

eliminate drive defects. Here's how 

it works: First, a precise media 

analysis system scans the disk for 

errors. Defects are mapped out, 

and effectively "erased." The error 

correcting system then "trains" the 

drive to permanently avoid defective 

areas. D ata is stored only on the safe 

areas of the disk. Capacity is reduced 

by an insignificant amount, and the 

drive works flawlessly once again. Get 

the technology used by major repair 

shops and data recovery centers. The 

Pro repairs all disk defects caused by 

normal wear. Drives with mechanical 

damage may not be repairable. 

CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE., SANTA CLARA, CA 95054 

WWW.DRIVEDUPLICATORS.COM 

Call today for high volume multi-drive copiers and CD Duplicators 
Sold and intended for backup purposes only. Copyright laws must be observed. 
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