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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 -t

IS REQUIRED

f‘|"

L

EXTERNAL SCSI-1l PORT WORKS
LIKE A STANDARD CD WRITER
FOR CREATING CUSTOM DISKS.

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

'.f
i
.-j,:, ADVANCED FORMAT DETECTION
PRODUCES PERFECT DUPLICATES

ON STANDARD CD-R MEDIA.

OPY ANY CD NOW.

NO PC REQUIRED.

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 1s required.

Insert your original CD and
press “start.” The multimedia
processor quickly copies any disc
to the internal A/V 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 1s required.

_\\usicianh—ask E.il.l()Ul our PFO-HLILH(J CD l'L’C(Jl'(!{:‘I'S.

BUY DIRECT: 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 Dupc-lt
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.

A

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

SO““'HT(‘ pub“shers—ask -'.llJU'L]t our higl’!—\-’u'ume l'l'ILllli—dl"i.\'L‘ dll[)lit‘éllil)n t‘l\«'l'ilt'm‘."».

{)up{!-[l is sold and intended for huckup and in-house (icsign purposes ()n]y, Cnpyr‘l’ghl laws must be observed.
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Electronic .
Supply e 1000 f

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

Serving
Silicon Valley

since 1964! 4

( ATX Pentium Motherboard

# Support for Intel Pentium 90-200, 166-200 MMX CPU's
# Also supports Cyrix/IBM 6x86 P, PR 150 & 168 CPU's
# Also supports AMD K5, and, with special VRM, K6 CPU's
# 4 PCl slots, 4 1SA slots (one shared), 16-bit stereo sound
# 4 DIMM RAM sockets. parity of 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)

$39.95

HSC# 80437  New Price!

( Lead-Acid Rechargeables!

These are all new batteries by Tempest with tab terminals.
Perlect for hobbies, security systems, bailery back-up. elc.
¢ TR1.2-6, 6VDC al 1.2 AH, measures 3.75x 1 x 2"

HSC#17589 $3.95
# TR1.2-12, 12VDC at 1.2 AH, measures 3.75 x 1. 875 x 2"
HSC#17197 $4.95

& TR4-6, 6YDC a1 4 AH, measures 275 x 1.75 x 4"
HSC#17588 $4.95

(" Tiny Color CCD Camera!

# One of the world's smallest color cameras!

¢ Camera-on-a-board measures 1.87° x 1.3%, 1" thick!

# Has glass micro-lens element, not pinhole lens

# DSP on board for auto white-balance, shutter

& Standard NTSC composite vidao output

# 350 lines horiz_ resolution, 7 lux sensitivity

# Uses4-5VDC, only 150 mA! Three AA batteries would
power it for over six hours!

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

HSC#17736 | $89.95

Il’T.'Mi|.re-ll::a_|.r Amp & Equalizer
# Made by NEC. fits into standard 5.25" drive bay

# 5-Band equalizer has 4 channels

¢ & watts RMS/channel, 25 watts AMS total power outpul
# Connects lo drive power connector

& No special software of drivers reqd!

# Compatible with any sound card

& NEC Speakars are 117 1all, 4.5° wide

¢ Speakers have 47 40-watt wooter, 17 dome tweeter

# Includes all cables, hookup accessories

# New in plain brown box, 90-day warranty

( RAID Server Chassis

# Trimm H420 Super Server rack-mount chassis will ac
commodate a high-end multiprocessor system board
with a PCI RAID controller

# Slots for eight RAID drives on removable slides

# Space lor two CD-ROM or tape drives

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

# Environmental processor and LCO 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

$395.00

[ Compaq Docking Bay
+ Compaq docking "Smartstation” for laptop computer (we
don't know which!)

Has two internal ISA slots
SCSI port, network ports, serial,
parallel, video, keyboard &
mouse ports on back

# Used, 90-day warranty

HSC#17713

> >

$39.00

4

PCI-Bus 56K Modem!

# Genica PCI-Bus 56K Modem at unheard-of price!

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

4 Voice from handset

# Windows 95/%8 or NT only {Nof Win 3.1 compatible)
# Uses latest Lucent chipset, comes with Lucent drivers
& New retail box, with luo application software on CD
# 90-Day Warranty

HSC#17532

Take Your Pick of Floppies!
# Teac 1.44MB 3.5 Floppy Drive
# Industry standard floppy drive, beige face plate
4 New OEM Pack, 90-day warranty

HSC#17654 $19.95

+ Citizen W1D 1.44 MB floppy measures only .43 ™ thick!

+ Interface is 26 conductor 1mm pitch printed ribbon cable

# Short (1.257) ribben cable included

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

# Sorry, we do notknow which Iaplo‘;:g\rml\ accept this drive!
- =

HSC#17587

# Teac FD-05 HF 230-U 1.44 MB Laplnp liapp-f same
specs as Citizen

Fujitstu 1 GB Drives

4 Model #s M1606S, M2694E § M29325A

# SCSl Interface - 35" size, includes 525" brackets
# Tesled good and DOS lormatted

* wi90-day warranty!

Used -

(" Laptop Carrying Cases

# Twosizes, 12°x9.5"x 1.5" and 12,57 x 10" x 2" inside dim

# Both have velcro-sealed outer pouch, padded shoulder
strap with heavy-duty swivel hooks, zipper closure

# Handsome black vinyl “leather-gran” exterior

# Cushiony plush interior protects your laptop's case

HSC#17662
HSC#17663

$22.50
$17.50

Large size case
Small size case

'

CD-ROM Writer/Readers!

Ricch AS-1080C CD Recordes/Player System

SCS| Intarface, 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
MNew in OEM box with manual, 90-day warranty
HSC#17567  MewPricet  $159.00
# Also avallable (only a tewl) intemnal IDE type 2 x 6 speed
# Sony CDUZ98E (faclory refurb), caddy type, $139.00

L R 2

( Workhorse Hard Drives!

# Seagate with SCSI interface full-height drives
# Good, Refiable drives for many applications
# Choose from 670 or 330 MB size / 7
# With 90-day warranty!

$35.00
$29.00

HSC#17556
HSC#17557

ST4766N
ST4385N

Video-hacker Dream!

# Logiech Videoman Video-conterence camera & interface

# These units were sold with Hewlatt Packard S-700 work-
stations for videoconfensnce capability

+ We do not have lechnical data, software or manuals

# All we have is cameras with stand, and SCSi-Il interface

+ The camera is on a weighted stand that extends from 13°
tall o over 20° tall, and has a sterec microphone

# Color camera s digital output only (notNTSC) as far as we
can tell - but wha knows?

# Interface bax has two SCSI-Il 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.

# Note: HP and Logitech will provide no information on thesa

( External SCSI Drive Cases

# Bargain casefor 525" drives, brand
naw!

4 7 x45 %105

# 50-pin SCS| connectors

4 SCSI 1D switch

# 65W Power supply (lots of powar lor hard drives. etc.)

# Fan-cooled, uses standard |EC Power cord (notincluded)

$39.95

overall size

HSC# 17130

® High quality low profile case for
525" drives, brand naw!

-

# 7" x 225" x 11" overall size -q

# 50-pin SCSI connectors. ACA
Audio connectors

# SCSIIDswitch, lermination switch

# Tiny 12W Power Supply (SVDC @ 1.4A. 12VDC @ 4A.
probably only good for CD-ROM's)
# Fan-cooled, usas standard |EC Power cord (not included)

$29.95

HSC# 17357

¥ " .

Corel Office Professional 7

# Greal Software Bundle — Amazing Value!

# includes Corel Wordperfect 7, Corel Qualtro 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!

# For Windows 95, Windows NT 3.51 and Windows NT 4.0

# Distributed on GD-ROMSs, with hefty manual pack

# New, shrink-wrapped in box, 90-day warnanty

HSC#80436 $47.50

( Off-Brand Alarm Stuff!

These ilems are deaier-relumed inventory (shell worn pack-
aging but unused} ol home securily componenis thal were
made by Telko Inc. Mix and maich lo creale 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.

# ST911 Aulomatic Phone dialer has screw lerminals for
sensor input, power adapter, and very long phone cord

# Instantly contacts up to four pre-salected phone numbers
with your own digitally recarded 16 second message

HSC#17718 Phol Dialer $27.50

—

Used Mac Keyboards

& Two styles available, for Macintosh |l and Performa
& Both are used, with 30-day warranty
& Replacament keyboards are hard to fing!

$24.95
Performa keyboard $32.50

HSC#17394
HSC#17386

Mac Il keyboard

# S100M Magnetic entry sensots (mag-switch) have a reed
switch and magne! pair for door or window mounting, and
approx. 50 feet of white hook-up wire.

# Use with PIR units or Entry Guard below for additional
protection. Switches may be used in series for muitiple
dooriwindow protection

HSC#17723 Entry Sensor $1.95

& S002M Digital Control Motion Alarm has wall-mount
keypad, PIR infrared motion detector with 110° coverage
o 60 feet, programmable security code, 10 - 15 second
entry delay, extremely loud alarm.

# Uses 9V battery or AC Adapter (neither included)

HSC#17720 Digital Control Motion Alarm $15.00

# S008EB Digital Control Motion Alarm with Satety Chime has
wall-mount keypad, PIR infrared maltion detector (same
as S002M above) with very loud alarm OR safety chime
aler

# Uses 9V battery or AC Adapler (neither included)

HSC#17721 Digital Motion Alarm/Chime _ $17.50

& 5082X Entry Guard Alarm has wall-mount keypad, mag-
switch activation (one switch included), programmable
security code, 10 - 15 second entry delay, extremely loud
alarm or pleasant door chime.

& Uses 3 AAA batteries (not included)

HSC#17722 Digital Entry Guard Alarm

$12.50

# These handsome hardshell cases were used to cany a
laptop-computer estimating system (laptop nol included)

# They were used with a Compaq LTE laptop, and provided
a SCS! port for a CD-ROM drive with battery back-up

# Large Nicad pack has 10 Sanyo Cadnica cells.

# Built-in 189VDC power supply for battery charging

# Tiny piggy-back PC board seems to be a SCSI interface

# Case measures 18" x 14" x 7°, with several compartments

# SCSI Il to CEN50 SCSI cable, many greal parts inside!

# Buy either the whole assembly, or just the parts you want!

# Not guarantead to function with laptops - for parts only!

HSC#171B0 Complete Laptop Case 329.95
HSC#17182 Empty Hardshell case ~ $15.00
HSC#17181 Nicad Pack, 12.5v0C, san $17.50
HSCH#17179 SCSI Il Cable, 1 ft. long  $12.50

(W Halted

specialties co.

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

3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841

5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344

Electronic
Supply e

(1-800-442-5833)

http://'www.halted.com

(408) 732-1573 o ﬁ
{915) 338-2545 FAX your orders fo.

(408) 732-6428 | ==_! !

Visit HSC's Website!

# Pay us a virtual visit on the World Wide Web!

# Simply point your browser to hiip/www. halfed.com
# Site is constantly being revised, please visit often!

# Check out the amazing "Gizmo of the Week” feature!

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 10 see you!

Terms: Some quantities limited; all items subject to prior sale. Minimum order: $10.00 plus shipping. Orders under $20.00 subject
10 $2.00 handiing fee, in addition 1o shipping. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface

(no P.O. Boxes) unless in which case pr

58

don'

hipped freight COD. There s a $5.00 UPS charge added to

rata plus $5.00 g fee applies. Prepaid orders that

gcharges for COD shipments.

llyouivawqueauonaammrwdur plaasecan(:usmsmm(‘wa)m 1854 M-F 9AM to 5PM PST.

Write in 83 on Reader Service Card.
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place you go to -
\ - for all your
~ ¥ electronic needs!!!
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got lots of exciting things-

February Drawing hosted by
RESOURCES UNLIMITED (see page 14)

A SUPER UNDERWATER “LIPSTICK” CAMERA
with INTEGRAL INFRARED ILLUMINATOR
valued at over $200.00!!

O growing et of OUR DECEMBER WINNER:
contributors includes ... - Subscribe today and be

s | il automatically entered in our new
T Mestgry 1 a MONTHLY PRIZE DRAWING!!!

Timeline, inc. (page 47) As a special bonus,  As a current, paid subscriber, you

Allcronics (page 23) will be qutomatically entered each  wouldlike to be entered in our drawing, §i
age 8 ¥ 3 g, Sim-
Elecirg Mavin (page 8) N.E”T[f q,M s ‘Ef” 8 month in our drawing. ply send or E-Mail your name, address, and

All Electronics (page 60) wiil be turnishing To Subscribe — Just fill in and mail  [&éehone number, to NUTS & VOLTS,

{ Fred d th I S 430 Princeland Court, Corona, CA 81719,

Roger’s Systems Specialist (page 73) gooaies montnly,  — the enclosed subscription card or drawing@nutsvolts.com. No phone entries
Electronic Goldmine (page 49) including the IC call our toll free order line at gcctggtgis.tﬁgla orgieﬁaemg:fhrmjzla bﬁéﬂggﬁ

e 3 l 5 i i
MCM Electronics (page 9) MASTER Und more.’ ﬁao;)e;:s:"?sz‘ with a Visa or thyat paﬂicularymonm's drawing.

If you do not wish lo order a subscription, but
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D ROVERS UPSET WITH HF SSB 5 VOLUME 20
_ ICE SHUTDOWN = NO.2
February 28th is the final day that AT&T will handle telephone calls '
hi h-frequency single sideband. But there will still be ways to commv j FEBRUARY 1999
ective !

Gordon West ...

w9 LOOKING INSIDE A POWER SPLITTER
Ever wonder what's inside a TV power splitter? Read on .

........

- AUTOMOTIVE NAVIGATION: WHERE IT'S AT AND

WHERE IT'S GOING

This article explains the inner workings of automotive navigation s
Jeff Stefan ..

BUILD AN INEXPENSIVE WHOLE-HOUSE TEMPERATUREI

HUMIDITY MONITORING SYSTEM — PART 1

‘With the THX10 remote monitoring system described in this article

be able to transmit data from up to eight monitoring stations on

house's power line, and receive the information on your PC, without

calibration or wiring between rooms.
Mike Keryan ...

MAGNIFIERS 1X TO 1000X '

Magnifiers come in many sizes, shapes, and prices. Find out which one@_

‘the best for your applications.
John C. Little ... |

DOING ELECTRONIC CALCULATIONS WITH ELCAD
Learn to use this simple software program that allows you to di
complex electronic calculations quickly, and print out the resu I
Fred Blechman ... Pa

Columns
AMATEUR ROBOTICS NOTEBOO

Even though you will be starting with a very simple hard
ware combination, this month’s project will put your skills to t
Robert Nansel ...

ELECTRONICS Q & A TJ Byers ...

OPEN CHANNEL
Lightning observing: some lightning detection history, types «
ning, and constructing a storm scope.

Cover S0 joe Carr ... Pag
RESOURCE BIN -

Another look at some favorite websites. I
Don Lancaster ...

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

ly, then the RAMPack B may be just what you're looking for.

Nuts & Volts Magazine is published monthly for $19.00 Lon Glazner ...

per year by TGL Publications, Inc., 430 Princeland Court,
Corona, CA. POSTMASTER: Send address changes to

Nuts & Volts Magazine, 430 Princeland Court, Corona, CA THE COM PUTER—CONTROLLED WORLD
91719. Will return next month ...

-
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ometime in the late afterncon on

February 28th, ATET station KM[ in

San Francisco, AT&T station WOO

in New Jersey; and ATET station

WOM in Miami go off the air.
Thousands of boaters, missionary stations,
RVers, bacRpackers, and 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 ATET high seas radiotele-
phone service has provided powerful global
high-frequency con- -
nections to the ATET
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 equipment
could be a simple 10-
watt marine single
sideband, or an elabo-
rate full-duplex com-
mercial kilowatt origi-

Gordon West (L) discusses the new I

channels for WLO with ICOM.
America's Jim Tindall (R).

pally found aboard cruise ships. The AT&ET
channels were duplex, so 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
phone 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 ATET
will handle telephone
calls over high-frequen-
cy single sideband.

6 February 1999/Nuts & Valts Magazine
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by Gordon West

is sqmetimes a problem. Fot
satellite calls to the geostationary
relay space-stations, the delay is _
due to the 22,500-mile radio path.’
On local digital cellular networks,
the delay is the analog-to-dia-
logue-to-analog conversion. The
delay M etimes cause an
echo,fbut will usually make, a fast-
paced conversation almost impos-
sible when both parties are trying
to speak at the same time.

But on magine single side-
band over high frequency, there
was no delay — and this made HF

Electronic techs will have
good business programming
old SSB with new WLO

channels.

“ATET’s high seas radiotelephone ser-
vice has played 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;vgact. that demand from
seafarers for more sophisticated and cost-
effective methods of communicafions has
outpaced the needs for terrestrial radio ser-  #
vices. As a result, ATET will close its three
radio coast stations as of February 28,

1999,” comments Vince Zuza, Mobile

Satellite Service Manager of AT&T.

This SGC direct entry SSB
will easily tune in the new

S ranis deora telephone channels.

relatively simple
piece of high-fre-
quency equipment a
great way to go.
Prices were also
cheap through the
ATET high seas ser-
vice, whé§charged
no monthly fee to be:
registered, and the
only time you paid
$5.00 a minute was
awhen you were actu-
ally speaking with a
party you were call-
ing or the party that
had called you in the remote area. You would
not be charged for a busy number, nor would
you be charged for radio checks, calls to the
Coast Guard, or calls to the operator just to
double-check for messages holding.

Not only will boaters be off the air with sin-
gle sideband phone calls to ATET, but also the
thousands of users who use the ATET station
to their SSB equipment SOMEWHERE out
there in radio land. Although the high seas ser-

/



Kenwood marine and ham SSB
will tune all the new WLO
telephone channels.

vice is specifically for boats, there are thou-
sands of users who may be sailing in jungles,
mountain peaksy remote desértspremote
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 fact 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.

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

ATET 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 terminal through Mackay
Communications. | see no mention
about the steep-mgonthly service fees
for INMARSAT, so for the mariner
that doesn’t make many phone calls,
this might NOT be-a viable way to
go. »
Does this shutdown of AT&T
high-frequency service mean the |
demise of high-frequency single side-
band? Absolutely not! Ham operators

patch, through state-side ham sta-
tions. And the ham license for
General class worldwide operation
will Be easier than ever to obtain next
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 offer phone patch
capabilities to their member stations. There is
a firfe line here before that private coast station
becomes a public coast station, so we'll have
to wait and see what happens.

There is also single_ sideband E-Mail, E-Mail
could be run on ham frequencies if the opera-
tor was a ham, and may also 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 radio

can run phone calls,"called phone ™=

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 invest-
ment. (Next month, high-frequency SSB E-Mail
will be explained.)

GOOD NEWS FROM STATION WLO

ATET is not the.only FCCHicensed, public
coast, single sideband radiotelephone station.
Down in Mobile, AL, a company called Mobile
Marine Radio offers 24-hour-a-day voice single
sideband radiotelephone service, and they
have a powerful antenna system that can
reach out up to 10,000 miles away. They have
been licensed to operate on specific ITU chan-
nels between 2 MHz to 25 MHz, and this allows
15 channels of half-duplex or fulkduplex SSB
communications to registered stations any-

where in the World. You could even register a

dingy, using temporary FCC call signs made
up of the dingy bow state registration number
and the letter “K” preceding the two-letter, fours.
number combination.

The call sign of the high seas radio service
is WLO — Whlskey, Lima, Oscar — and their
signals come in-loud and clear oh the following
frequencies: ‘

»

13406 Saticoy Street

North Hollywood, CA 91605

800-235-6222
818-787-3334 - F-818-787-4732

HTTP://WWW.Davilyn.com/Electronics
CALL FOR FREE CATALOG
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HP 180A SCOPE

(MIL SPEC AN/USM-281A)

Includes vertical plug-in
1801A (PL1186), hori-
zontal plug-in 1821A
(PL1187).
Manual Reproduction: 15

range: O 1o 1.5A. Readout:

ma Receive Transmit
Channel Frequency Frequency
2XX 2672 KHz 2430 KHz
405 & 4369 KHz 4077 KHz
414 4396 KHz 4104 KHz
419 4411 KHz 4119 KHz
607 6519 KHz 6218 KHz
824 8788 KHz 8264 KHz
820 3 KHz 8279 KHz

MORGAN DATA

SYSTEMS

MODEL 8609

Constant voltage or current

ested. %r soul%pl v\?o“llas Current

HP 8640B SIGNAL
GENERATOR OPT 003

Connector: Type

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.
N. Case included. Size: 7"Wx6-
5/8"Hx7-1/5"D. Weight: 6.5 Ibs. Price: $395

AN/URM-120
50 OHM THRU-LINE
RF WATTMETER

$195

3 digit with 0.1 volt and 1TmA current resolution.
Regulation: linear; input voltage: 115V/220V.
Adjustments: voltage and current has remote
control adjustment capability. NEW. Price: $95

Frequency range: 2MHz to
1000MHz. Power range: 10
watts to 1000 watts.
USWR<1.08 to 1. Uses three

TELEGRAPH
KEYER

Unique item for
military collectors.
J37 telegraph key,

POWERSTAT TYPE
216CU

50/60 cydle, si hase,
output mﬂage?zeag 35

"™ $85 NEW

new in original

government package. $49.95

JONES MODEL 1600-1

adjustable from

Consists of funing unit Mode! Ctrant of 4A B

909-1 display unit Model

Walkms Johnson WJ-86284
Receiver . i .. .$8,500

ulation 0.015% or 1mV. Line or
load. Series/parallel operation. Remotel pro ramma-
..$1,995 | bie by voltage or resistance. Less than
ripple. Constant current/constant
current. NEW Price: $395

F ney: 5°0KH1 ‘D 513""& Indicates to TEKTRONIX 2336YA DUAL TRACE TACHOMETER =
N m % 100MHz PORTABLE OSCILLOSCOPE it A EXTENSION CORD
5 digs mechanical tach measures i ROYAL E|.Ec~rmc
Au:uraw dlgh and Vertical: DC to 100MHz scale 0-500 RPM, coupling shaft | 15 it ral purpose 16-3-SJT,
X100. sdamvnnmam(us band with 5 mV per div. to 1/8" various size 13A/125' D' ‘5 approved. PRICE: $3.95
?I’(ﬂ”ﬁnvm IV el LS byt ang o 5V per div. maximum sen- | fubber tpeed drive couplings, casa naw. Also Jones e
put of modulation sources. PRICE. $1.085 - sitivity of 2mV/div. e w11, 00 E M W0 osaOnee NICKEL CADMIUM BATTERY
LIMITED SUPPLY HOI‘IZDI'IM.!‘.TimGB&SB.AT
DUE TO OVER. 0.05 uS/div. 0.5 sec/div. STACO TYPE 3PN1020
WHELN X10 to 5 ns/div. Time Base :
’ B: 0.05 uS/div. to 50 50/80 cycle, input 240 volls, out-
mS/div. X10 to 5 na/div. | ByL 22401260 volts, 3.5 amp
HP 200CD Oscillator . . ... ... $95 Has digital readout of
HP 312B Selective Voltmeter . .$695 delta time, delayed sweep, | SINGER CSM-1
ng 43306 é)isiortion Analyzer . . ggg and XY input div. COMMUNICATIONS
eter ......... SERVICE MONITOR
ng 4 12.2 goltmeter ......... 2‘1;35 - .
415E Voltmeter ......... 7 G.E. Catalog No. 42B004KAQ1. Nominal volts

HP 3435A Multimeter . ......§295 EoFo:n Z in 100MHz 12 rale?i?:lggad?y 4.0aH, wt. 5 Ibs. m'aw $55
HP 8160A Generator ....... $2,800 il | steps plus 100Hz
KI‘OhanItB Model 4300A vernier. RF output: 110 RT-202 RECTIFIER

Oscillat $395 | Front panel voltage ggpm:;:;r g TRANSFORMER
PRD Type 2020 Vector Voitmeter and current meters. AF. 3, vartical, MFG. STANCOR

w/sampling heads .. ... ... $250 Con-vection-cooled, horizontal, AWFM. Outputs: audio, fone, RF Functions: Primaries 117 volts,
Sys[mn onner Spec{rum Analyzer no blower. Voltage - generate 2mV to 2mV. AGC: manual or auto. $395 50/60Hz solder lug termi-

to 60 VDC at a maximum

RMS

CT SYSTEMS 30008
SERVICE MONITOR

nation, secondary multiple
vollages and currents.
Spec sheet available

$15

Write in 32 on Reader Service Card.
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830 8806 KHz 8282 KHz

836 8713 KHz 8113 KHz

1212 13110 KHz 12263 KHz

1225 13149 KHz 12302 KHz.

1226 13152 KHz 12305 KHz

1607 17260 KHz 16378 KHz -

1641 17362 KHz 16480 KHz Here's how to register: /
1647 17380 KHz 16498 KHz -

2237- 22804 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 reacfing this station thousands of miles
away. Just be sure to'give your receive and “Oh
transmit frequencies correctly — the received just a

transmit frequency.

vice for both sending phone callsy 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-

of your duplex conversation and grabbing your Stiegler.
credit card number. .

they signed off — $4.99 a minute anywhere in
the USA with no land line charges. Three-
minute minimum. If you can get through on 2
and 4 MHz frequencies, you can save money

The ICOM SSB (below VHF) will dial

in all new telephone channels from
ITU memory.

S 3
s TELEPHONE: 334-666-5110
FAX: 334-666-8339
E-MAIL: wioemail-@-aol.com*
(-@- in place of ASCII “atsign”) .
E-MAIL DIRECT: rene@shipcom.com

, you can hear our signal
nywhere in the world,” com-
frequency is always higher in kilohertz than the ments K.C. Robinson, the lead radio
technician at WLQO, holding ham call
If you plan to use their radiotelephone ser- sign KQ4ZL. “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
tions may be listening duplex, you don’t want a of those mariners who may be leaving
shortwave listener tuning into'thesransmit side any other turned-off service,” adds

But we will miss the friendly sounds
Rates are similar to what ATET had before of the AT&T high seas operators. These
men and women were there to handle

Mayday emergency calls, rescue calls to
the Coast Guard Rescue Coordination Center, So'don't throw out your marine SSB yet — »
and just radio checks and “I'm lonely, anyone and if you'

ooking for an inexpensive way of

and make phone calls for $2.99 a minute with- there?” calls in the middle of the night. We are making phone calls from an SSB, contact

out land line charges. Pay a buck more and
you can place phone calls through WLO to

the land line charges. ATET.

disappointed that these operators won't be
heard on the airwaves anymore — they have
anywhere in the world, and they again pick up done a fabulous job over the years past for

WLO and get registered with no monthly regis-
tration charge.

Remember, next month'— all about high-
frequency SSB E-Mail. NV

Used HP Duplex Laser Printers
Blowout Price $300.00

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

No Hassle 30 Day Warranty - Uses 95A 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)(6 bays) $17.00

Hard Drives
New 2.7 Gig Seagaite SCSI
$80.00
New Micropolis 1.53 gig SCSI
$50.00
New 760 Meg ESDI XTB8760EH
$40.00

Lots of MicroWave Goodies in Stock

Brand New Wavelek 907AF Frequency Generators
Range 7-12.4 GHz $1000.00 e
HP Direct Reading Frequency Meter :,J
#R532A 26.5-40 GHz New $500.00 w
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
hitp://www.mavin.com/mavin.html

Nen

Hewlett Packard IlID - Empty MIO Siot to Install a Jet Direct Card

Scott Edwards Electronics

w Graphics
LCD Module
with Serial

Interface

The new G12864 makes it easy to display text and graphics on a
128-by-64-pixel LCI] Itinterfaces witha computer througha 2400
or 9600-baud RS-232 serial hookup

Text Features

The G12864 workslikea serial-receiveterminal Itdisplaystextina
4-lineby 16-characterformat.Text is displayedina large 8- by 16-pixel
font, which can be edited to include custom symbols.

Graphics Features

The displaylets you plot points, draw lines, and display full-xreen
graphics usingeasy instructionsItsflash memory stores the text font
plus 14 screens. You can create fonts and graphies on your PC, then
download them to the G12864 using the included software.

Convenience Features

A power supply and DB9 serial-portconnector are builtin. Connect the
displayto the (included)AC adapter; plug the (included)serial cable
intoyour PC or other computex and you're ready to go. Currentdraw
ranges from 15mA (typical backlightoff) to 100mA (max, backlighton).
For complete specifications, see our web site: www.seetron.com.

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

Scott Edwards Electronics » PO Box 160 » Sierra Vista » AZ * 85636-0160
ph: 5204594802 * fax: 520-459-0623 * e-mail: info @ seetron.com
Internet: www.seetron.com
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We ve Got It!

Multi—Voltage

Power Supply

Fully regulated supply
provides up to two
amps, at the following
selectable voltages: «3
o4 w6V o THV o9V 012V,
Regular price 16.95,

Nickel-Metal

Hydride Cells

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 1

50-up

292620 °"AAA° 419  3.89 3.59

Micro PC Board L'amera

DDEFNPER

B/W CCD camera measures
only 1%" x 14" x 1°. Provides
NTSC composite video output. |
Buiit-in 3.6mm lens provides
viewing angle of 92°. Requires
12VDC, 300mA. (#58-3330 AC
adaptor). Regular price $64.95

Color PC Board Camera
DDEFENDER

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

BF Muodulator

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”
fype output. Requires 117VAC.
Regular price $25.75.

-

Wide—Band Radio Scanner
for Your PC
. - ™
WINRADIO
Integrates advanced
radio receiver
technology and the 4 isler &
power of a personal (3 t
computer. Tune . ?
confinuously from )
500KHz ~1.3GHz (cellular blocked). FM (wide and
narrow). AM and SSB. Hear virtually all police, fire,
government, military, overseas broadcasts, HAM
radlo. citizens band broadcast AM. FM, and
television audio. Requires Windows 3.1 or higher

(including 95 and NT) and vacant slot for 16 bit ISA
card. Regular price $499.00

MCM is the leading supplier to the consumer electfronics service industry.
Additionally, hobbyists, educators and even manufacturers have looked fo
MCM for all of their component needs. Call today for your free catalog!

Prices
Januar
February 26. 1999,

8" Rubber Surround
Polypropylene Woofer
MCM .00 sz

Popular woofer
design Is the
foundation of
many home
and auto

frequency response 30Hz~3.5KHz. 8ohm. Other sizes
available. Regular price $13.50

6%" Shielded Magnet Woofer

MCM oo sase

Great for use in home
theater applications.
Shielded magnet
allows use near TV
and computer
monitors. Features
polypropylene cone
and rubber surround.
A5W/60W RMS/peak
capacity, frequency

response 40Hz~5KHz. 8ohm. Other sizes cvciloble
Reguilar price $14.25

|EEBEK' E

Ideal for repairing old
equipment, prototype
work or your |atest
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 gain and audible continuity test.

information on over 120 available modules.
Ordor # Doscripﬂon

28-4796 5W audio 1365 1115
amplifier i _ :
284800 5Wx2stareo 2495

284801 15W x 2 stereo 31.96 ataloc
~ amplifier # 5
- 28- - 88~ 24895 Y i
28—5115 Fllp—ﬂop relﬂy |3 11.96 Same Day Shipping!
28-4825 VOXrelay i 17 - 14,36 In stock orders received by
28-4815 Electric guitar 8,9( 7.16 5:00 p.m. (YOUR TIME), are

preamplifier

15 through

Pre-Assembled Circuit Modules

To take advantage of special pricing on
the items listed, please provide this

code:
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.

Aluminum Tool/Equipment Case

Includes one tool pallet and pre—cut foam bottom.
Ideal for camying 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 — ———. 2
accessory to any
benchtop power
supply. Eight pairs =
of RF bypassed i
binding posts 3

allow easy connection and
disconnection of multiple accessories.
Features analog voltmeter, power switch,
built-n fuse and 15A capacity.

Baite

Pack
Panasonic
Original Panasonic
battery s commonly
used in bag phones,
full size camcorders
and all types of
portable equipment.
Uses standard

clip, such as MCM #28-3135,

DMM With Logic
Function

TENMA

3% digit DMM measures AC/DC
voltage from 200mV~600V,
resistance to 2000Mohm,
capacitance to 20uF, transistor he

Requires 9V battery (#290-080)
not included. Dimensions:
2% (W) x 5% (H) x 1%" (D).
Regular price $65.95.

REE

shipped the same day.

For complete ordering information on the

items li

Write In 84 on Reader Service Card.

1-800-543-4330

sted, or a Iree galalog, Call..

www.mcmelectronics.com
SOURCE CODE: NVM23

Nuts & Volts Magazine/February 1999 9



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 | 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

W 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 (iy = ig). If

the output currents are the by Gerald Roylance
same and they both flow into

the same output impedance (Z), then the output voltages (V4 and Vg) 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, (Va+Vg)/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 balancings«resistor is chosen so that all of the

Looking
Iinside a

Power
Splitter

Figure 2. Two Power Splitters

the losses won't mean
much (a two-way splitter
has an intrinsic 3dB 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

S (Z0/2) RI

2720

o B (Z0)

splitter sils between an
inline amplifier and its
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 | 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-
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unbalanced current flows through the resistor and none enters the trans-
former.

The basic power splitter has unequal port impedances: Zg = 0.5 Z,
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 maitch, 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., p?) 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 isolation.

Power Splitter Number Two

The second power splitter is a Tenma model 33-070, 5-900 MHz spht-
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 1nF 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 (Z0)

S (Z0/2)

o B (Z0)

100 WATT AUDIO AMP

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 Ibs sh. NEW, $249.50 -

1950's CAR TACHOMETER

HEYER MODEL 337 TACH / VOLTMETER with 4.5" chrome-rimmed meter.
ranges 0-1000 & 0-5000 RPM and +/- 0-18 VDC, Amplifier button plus socket
for timing light. With tubes 0A2 & 2D21; 6 or 12 VDC use. Nice additiontoa |
car collector’s display! 13x5x5, 9 Ibs sh. UNUSED, not tested, $24.95

1 to 1400 MHz Sweeper

WAVETEK 2001A SWEEP GENERATOR, covers 1 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 S in
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 Ibs sh. USED-reparable w/book, $395.00

AB-1244/GRC MAST KIT, twelve aluminum alloy on steel

sections form sturdy, yet lightweight 30 foot 1.7 dia mast.

lower and upper adapter sections, gin pole swivel base, [mmm.

four ea 36 and 42 ft guy ropes, four guy stakes, two guy rings plus a 2.5 pound sledge

30 FT ANTENNA MAST
Kit in-cludes five each lower and upper sections, one ea j '\! - -e—--_" _- ﬁ
-
hammer. Part of OE-254/GRC antenna set; 30 Ibs. NEW, $139.50

Prices F.O.B. Lima, Ohio. VISA, MASTERCARD accepted.
Allow for shipping charges. Write for latest Catalog.
Address Dept. NV + Phone 419/227-6573 + FAX 419/227-1313
E-mail: fairadio@wcoil.com Home Page: hitp://'www2.wcoll.com/ ~fairadio

FAIR RADIO SALES CO.

1016 E. Eureka + Box 1105 + Lima, Ohio 45802

Write in 94 on Reader Service Card.

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

Figure 5. Tenma 33-070 Inside View
A (Z0)

S (Z0) ?
o 30

c3

B (Z0)

InF

Figure 6. Tenma 33-070 Schematic
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Signal Generator
R3
'7‘52 75
R4 7R;neter Runknown
75
Signal Generator
Figure 8. RLB
R2 R3 with 8alun
75 o
R4 Runknown
75
(o) (o}
To Meter

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
coefficientp=(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 | 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
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

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 inside 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 1nF
DC blocking capacitor. Get out your ohmmeter before you apply

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

ed, but the table includes measurements with Table 2

200-202 and the Gemini reflect almost the

one or two ports unterminated. Notice that the
entire signal when both ports are unterminated. Curiously, the

w Terminated 3 Open A&B Open
erm

200-202 .34 25 95
Tenma A3 .36 .80
Gemini .32 A8 .98
Tru-Spec DSV-2 15 55 .90

sg_m Model Isolation A->portB Transmission — Term

200-202 A7.= 15&15"' 68 =-3.4dB

Tenma .05 = 26dB 69 =-3.2dB

Gemini \ .08 = 22dB 65 =-3.7dB

Tru-Spec DSV-2 .03 = 30dB .70 =-3.1dB
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Dear Nuts & Volts:

| am a long-time subscriber
having paid $25.00 for a lifetime
subscription when Nuts and
Volts was an infant. | saw what |
thought was a good opportunity
to get a good subscription to a
good magazine, and | 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.”

Jim Waits
Bruce, FL

Dear Nuts & Volts:

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.

| 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 | wrote a
Windows95/DOS application in
Basic to read the meter from my
Compagq Pentium laptop.

| wanted to be able to auto-
matically sort various resistors
and capacitors that | 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, | tried the various seri-
al protocol changes suggested
by Roger, using the Procom
communications package, but |
could not get a reading from the
meter.

Next, | 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, |
found the number for the
RadioShack customer support
on the web and contacted them.
Their response was to let 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 | asked them
regarding what kind of Basic
was used for developing the
example, and who the actual
meter manufacturer was, so that
1 could contact them for infor-
mation.

I tried once more to code
the example, this time with
Quick Basic, making sure that
there were no other Windows 95
applications using the COM1
serial port.

| also checked the serial
device driver for COM1 using the
Windows 95 control icon under
the settings menu, and double-
checked all cables.

| specified the serial commu-
nications protocol using the fol-
lowing Quick Basic statement:
OPEN
"com1:1200,n,7,2,rs,cs,ds,cd"
FOR RANDOM AS #2 (see
attached
listing for more details).

‘When | turned on the meter,
to my surprise, | was able at last
to obtain the resistance read-
ings.

To this day, | 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 explain 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, | would appreci-
ate hearing from them.

Daniel F. Ramirez
Ambherst, NH

Dear Nuts & Volts:
Congratulations on 20 years!
Great stuff for newbies and old
timers in every issue.
John Capron
Newark, CA

Dear Muts & Volts:

Mr. Roylance delivered a
great article. | 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’ are sacrificial/wear/limited life components. Surge suppressors based on this technology 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 flow (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: Standard 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 BRICK WALL SURGE FILTERS. . .

The World’s Best Surge Suppressor

Initiall i d for critical, non-fail ind, | applications, this patented device protects indefi-
nitely ﬂnd' .lm a new standard for every measure of surge suppressor and powerline [iltering 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 Rating or Surge Current Limitations
3) HAS BEEN TESTED AND CERTIFIED BY UL TO THE MOST DEMANDING CLASSIFI-
CATION OF A NEW GOVERNMENT SPECIFICATION; CLASS I, GRADE A. Which Means:
UL PUT ONE THOUSAND 30004, 6000V SURGES (this is the largest surge an interior environ-
ment can experience) THROUGH A UNIT (at 60 second intervals) AND DOCUMENTED NO FAIL-
URE OR PERFORMANCE DEGRADATION OF ANY KIND WHATSOEVER..

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

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

A Brick Wall possesses ULs lowest Suppressed Voltage Rating
(let-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 290F. YOU CANNOT DO BETTER THAN
THIS FOR A POINT-OF-USE SURGE PROTECTION
DEVICE. Once 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
Jor the capacitors of the power supply to charge before it becomes effec-
tive. YOUR EQUIPMENT IS PROTECTED INSTANTA-
NEOUSLY (and indefinitely).

These devices were engineered utilizing a curreng
limiting/surge filtering technology. THEY DO NOT E
DIVERT ANY SURGE CURRENT TO THE GROUND o,
WIRE. They Will Not Cause Your Computer System To
LOCK-UR, CRASH OR MISOPERATE as a consequence of
surge diversion. Your current surge “suppressor” will.

Available in Modular Form

Powerline Filtering

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 amyway). Industrial machinery, copiers, coffee makers, laser printers, fluorescent lights,
refrigerators, etc,, all cause powerling noise that can cause your computer to misoperate. A Brick Wall Surge
Filter will make powerline noise related problems disappear.

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

SO. .. HOW IMPORTANT IS YOUR SYSTEM?

* BRICK WALL DIV,
PRICE WHEELER CORP.

1-800-528-0313

Fax: 1-800-528-6623 E-Mail: info@brickwall.com

Web: www.brickwall.com

Visa - MC - AMEX

ASK ABOUT OUR NEW IN-LINE UPS/SERVER PROTECTOR

BRICK
WALL

Nuts & Volts Magazine/February 1999 13




(ARGON LASER POWER SUPPLY.
THE INDUSTRY STANDARD,
AMERICAN LASER 60X
We were fortunate to obtain these unused

and factory refurbished ALC 60X power
supplies. Aweys in demand but hard fo
find. They con power most Argon heads
up 1o 12ZAMPS. We have no manuals at
press time. If you have a 40X series head
or similar this is the unit for you. NIOVAC
power. Rugged onodized aluminum,
housing with internol fan. Size: 8°x8°x11",
\ 22 Ibs. Don't miss out. Very Lid. Qty. ALC60X...$42%eq. or 2 for $799

("PRICE BUSTER, DSP COLOR, MINI C-MOUNT, CAM RA, )
New, model GMB59, Size only: 2° x 2* x2.5°L, Lalest 1/4*
CCD technology. Res. 350 lines, sens. , <3lux, outo white
balance, AGC. Aulo iris connector. 9-12VDC @150ma power
BNC video out. Switchable gain. Superior cas! aluminum
housing with top and bottom mounting. Perfect for general
surveillance. Less lens. See lens opfions below.

Reg. $299, Save $100, Special, GMB59..$18%a.

TWO MINI C-MOUNT CAMERAS, The super sensitive,
GM4 w or the gmmi purpose GM412, The GM-412 specs: BAW,
size 1.5%sq. X 2.4°L, 250,000 Pixels, 380
Lines Resolution, Sensitivity 0.3 Lux, The
GM410 specs: sizeonly 1.5°5Q. x 1.6°L
>270,000 Pixels, 410 Lines Res,, Sens.
0.05 LUX,, Both comeras ore 1/3° CCD
with AGC & Electronic shutier. 12V
@110mA power. NTSC out. IR SENSITIVE,
. BNCvideo out, Both use std. DC pwr.
pck Aluminum housngswﬂh dual mreaded top and botiom mounting. True
performance not hype! These comeros will outperform ANY comera in this
magazine. Mulli- lens options are available lo 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, f1.6,15° FOV .....$39  d4mm, 80°FOV .......$24
Bmm, 1.3, 40°FOV ... $49  8mm, 40° FOV ......$24
4mm, f1.4,78°FOV .....$49  12mm, 28° FOV ......$24

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

Sleek black anodized, BRASS, housing is O-
Ring sealed & WATERPROOF. Adjustabe
mount included. Specs: 1/3" CCD, 400 Lines
resolution, 0.05 Lux sensitivily, AGC, Auto
Shutter. Operates on 12VDC @225mA,
3.6mm, 92° FOV lens, Areal gloss lens.
NTSC video out. Superior consfruction.
SENSITIVE to IR. Ultra small Size only:
1.25%diom. X 2" long. With 40 ft. cable. Great for general outdoor use also.

8 REG. 5299, GM-300KIR......$219

AS

' WE GOT THE SHAFT and YOU BENEFIT!
TINY, FRECISE PORTESCAP SWISS, GEARMOTORS.
These mini molors are stote of the
-vart "ironless” type. Model A: 1219€-
012-G-400 with 1044:1 Planetary
gearbox. Size: 12mm diam. x 44mm
L {obove) Model B: M11-210-54-0 with approx: 40:1 spur gearbox
Size: 16mm diom. x 43mm L (right)
Both have 2d x 6mm L, flatted
shaft, solder ferminal for power.

VN e RPM
TypeA: 6V SmA 68

12 SmA 145 LIMITED QUANTITY
TrpeB 6V BmA 141 TYPE A: $19ea. or 2 for $34
! 12V 12ma 290 TYPE B: $15ea. or 2 for 5271

(" NE W, SONY, CCM-PC5 COMMUNICATIONS CAMERA

HIGHLY RATED, TELECONFERENCING CAMERA
Originally sold for $400! Now available for o
fraction of fhat price. Great looking styling
(dasen't look like a toy cameral) Very stable,
|adjustable filiing bose, front ponel LED pwr.
indicator and sensifive builf in elecirel mic,
combine fo provide excellent oudio and video .
performance from one compact package. De&gneci fo fit unob':ruswaly on
top of your monitor. Adj. focus 6mm lens. [I* to infity, macro capablel Auto
power off when the privacy shutter is closed. Powered by 7-13VDC. ladapter
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

(" MOTORIZED LINEAR SLIDE, with Z AXIS DRIVE h
Heavy duly 3/8° diameter chromed steel rods provide up to 9
inches of linear fravel. X drive is vio o toothed belf powered by a
SLO-SYN MO61-LF-409, 1.25V@3 8A stepper mofor with 200 steps
per revand 75 oz. in. hold. The Z axis is attached directly 1o the
slide, provides 2 inches of fravel and is powered by its own
Rapidsyn 23E-6108BH 1.25V@3.8A stepper. 200 sleps per rev and
60 oz in. of hold. Very precise molion is possible due fo the
opprox. 4:1 ratio loofhed bell drive. Nice quality, suitoble for gen’l
use, Not
recom-
mended for
light lood
applications.
Removed

from precision
optical
equipmenl.
Overall size: 17°Lx 6"Hx
5.5"D Complete assembly mounted on
arigid 1/4° thick base. Limited Quantity.
X Z-200 DRIVE SYSTEM....$6%ea. or 2 for $99.
NEW MICRO CAMERA, w/audio
1/3" CCD, 410 Lines Res., 0.3 Lux sens., AGC,
Auto Shutter. Pwr. from 9 o 12VDC @100mA,
250k PIXELS, Std. model, 3.6mm, 92° FOV
lens, Pinhole, 90° FOV. A real glass lens. Both
focus from 10mm to infinity. Std. NTSC video L
out. 1/2 once! SENSITIVE fo IR. Size Std: 1.2575q. & 1

Sl
0.67d, Both with 6" leads. WARNING: Don't confuse these
models with LOW RESOLUTION, HIGH LUX C-MOS CAMERAS. Six
models to choose from.

GM-1000A-STD

$80 GM-1000A-STD/Aud.....$85
GM-1000A-PH.......$80 GM-1000A-PH/Aud.......$85|
GM-1000A-CMNT..$80 GM-1000A-CMNT/Aud.$85

$22 m, 70°
Micro Lenses for GMIDDD series

SCIENTIFIC, 1/2* COLOR CCD CAMERA

g *YC/SVHS output
* 380K Pixels
* 460 Lines

' * <1 lux Sensitivity

All pmamemts od;uswble fmm outside l:tlmen:iF Perfect for microscopy,
in ion, capture or surveillance. Features internal or external sync,
Interlaced or N/I, Adj. shutter, 1760 to 1/10000 Sec., Auto White balance with
three steps, Auto iris output, C or CS mount, Manual/auta 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,
GMA470C, less lens..... $49%a.

SEE in TOTAL DARKNESS!
WEATHERPROOF IR FLOOD,
48 powerful LED's project o 40 deg. FOV beam up to
45 feel. Automatic on of dusk off at dawn! 110VAC
power. Rugged anodized aluminum, housing with
adjustable mig, bracket Size: 4°x5"x6.3°L Commer-
cially mode. Brand New! WPIR....$179ea.

CHECK THIS! ULTRA MINI and WEATHERPROOF
Our “LIPSTICK" camera sels new rds. Sleek block anodized,
aluminum, housing is O-Ring sealed & RAINPROOF.
Adjustoble tilting mount included. Specs: 1/3" CCD,
380 Lines resolution, 0.3 Lux sensilivity, AGC, Auto
Shutter. Operates.on 9 to 12VDC @100mA, 3.7mm,
90° FOV lens, A reol glass lens. NTSC video out. 1/
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...$119 pwr. adapter..$4.95

“EMBEDABLE", PINHOLE LENS,

"BULLET CAM” it's INCREDIBLE !
So tiny vou can hstul! it right into @ 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 @100mA, 250k PIXELS, 90°
FOV Pinhole lens. A real gloss lens. Std, NTSC video out. 1/2 once! SENSITIVE
1o 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
el o

((6V@12AH SEALED, RECHARGEABLE, LEAD ACID BATTERY )
Brand new Panasonic fype LCR6VIZPI, tough
to get at a discount. Very compact. Use two for
a 12vV@ 12AH pack. Two fop mounted 1/4
faston conneclors. Perfect for robofics and

4 other high drain applications. Size- 5.9°L x

! 37Hx197D 2 for $20, or 10 for $89

TEKTRONIX 2465A-DM, 4 Chan., SMMHZ,

o Scopcl on screen waveform stats & DMM READOUT

g 2 = 1| One of the most

# popular & powerful

scopes available at a
reasonable cost.
Fealures: 500ps/Div
sweep, 2ZmV/Div.
verficol sensilivity,
Mohm / 50-chm
input, 500Mhz frigger
bandwidth, four channels. On-screen woveform cursors provide vert. & horiz |
scale factors, trigger level, vollage, time, freq., phase, ratio values and mode
indication.Plus complete DMM ! Complete with 2 probes, pouch, cover ond
manual. Mint condifion. 90 day warranty. $2695.
WEATHER RESISTANT Camera Enclosure
Solid, extruded aircraft aluminum. Glass window.
Strain reliefs for cobles. Size: 3.5'w x 3.7°h x14"
Special Price...........55%a.
with 11T0VHEATER...$6%a.

(" NEWPORT, PRECISION TRANSLATION STAGES, )
for those with a NEED to PERFORM!

Model 495A MOTORIZED, ROTARY STAGE,
Bidirectional 360° continuous rotafion, 0.001°res.
Integral DC molor & encoder. Load independent
velocity servo. Mount in any orientation. Capacity:
S5lbs. Size: 4.75"x5"% 1.35" with 2° clear aperture.
NEWPORT price $2141, Our Price $795

Model 400 or 406 X-Y Platform,
Two orthogonal posifioners in one low
profile unil. Super stoble pre- loaded lineor
bearings can suppori up fo 100 |bs.
Provides 1/2" travel. <200urad deviafion.
Model 400 has solid fop plate. The model

406 (shown left has a 2.25* diam. clear
aperature though the unit. Both include 2ea. SM-13 vernier
micrometers with 0.001mm resolufion. Size: 5.5" x 5.5
NEWPORT price $600, Our Price .. $34%¢a.
Model 436 Translation Stage,
Crossed roller bearing design for &
precision movement and load copacity.
Lockable, stackable, reversible for left or
right hand operafion, Hardened carbide actuator insert. Pre-
loaded against backlash. An array of 1/4-20 and M6 lapped
holes provided. <125 urad deviation.Supplied with the SM-13
vernier micrometer actuator with 1/2” travel and 0.00Tmm
resolution. Max. stage travel: 1°. Max load 125Ibs. Size: 3.5" x 6°L
\_ NEWPORT PRICE, $600, Our Price........... $34%a. /

((WORLDS SMALLEST ==+ 100mW +=+
VIDEO TRANSMITTER, incredibly only
0.98" x 0.8" x 0.037" in size. Transmits crystol
controlled hi-res. images with 100mW output! The
fransmitter you've been waiting for. Shown actual
size. Much smaller than the 9V battery which %
powers it. Draows only 35mAl Factory tuned ready fo receive on cable
channel 59. Will work with color or B&W comeras. UHF Bow tie antenna with
bolunand 3' F cable for TV Included. Perfect with our GMIO00A comeras
Both will fit in a cigarette pack... with the battery! The best deal anywhere.
TVX-100.$189. with GM1000A-PH CAM...$259.

YOU CAN NEVER BE TOO THIN =
or TOO POWERFUL. Unique "Thinline Energy Cell from
Porfable Energy Products. Their model PLAD2Y50. A super thin,
high performance, patented technology, secled lead acid
battery. Each cell provides 2v@5AH. Their size is an amazing
3.1" x 5.3 x 0.3" thick! They can be mounted in any orientalion.
Can line the bottom of a briefcase or be covertly worn on the
body. 30% higher energy density than convenfional lead acid
batteries. Price 6 cells for $15 or 24 for $49

MOTORIZED ZOOM LENS SPECIAL, 6X mag. and auto iris !
New, fabulous hi-res. optics with sid. C-Mount
Superior Fujinon and Vicon lenses. Normally cost
from $600 to $1500. There is no subsfitule for
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
Type B-6, 12.5 to 75mm, 6X, 1.2 ....... $189 or 2 for $349
ZOOM LENS CONTROLLER, NEW ... $169

L J
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by Joseph }. Carr

Ui Biranma]

Lightning Observing

ightning is a familiar and often

eared 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. | 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 times
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

struck frequently, although | 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" 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 pS) is said to be average.
The average peak power per stroke is
10" 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 10° 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

2. Boating, fishing, swimming.

equipment.
4. Plaztng golf (111).
ing on the telephone
G. Using electrical appliances.

(derived from NASA web site
http: //ww thunder msfc.nasa gov/pnmer html)

1. Working, playing, or walking in open fields.

the flash and thun-
der clap, and then
divide by five, to
find the number
of miles to the
lightning bolt. One
reason why |
doubt validity of

3. Working on heavy farm or road construction | the “can hear

thunder” advice is
that I've been
under  thunder-

storms where the
lightning flash and
thunder were very

nearly simultanecus, 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-
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
famaus 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 the 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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Eossible for discharges to occur
etween the clouds and the upper
atmosphere. Seeming confirmation
of the 1925 theory was provided on
April 28, 1990 when Shuttle mission
$TS-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 Ilghtnlng 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, si ent 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 implementation used vacuum

--———— WHIP

E-W LOOP

\ &

OSCILLOSCOPE WITH Z-AXIS
(INTENSITY MODULATION) INPUT

tube amplifiers).

The storm scope

consists of a pair

of orthogonal
small loop anten-
nas; one arient-
ed North-South
(N-S loop) and
the other East-
West (E-W loop).
Keep in mind
that a small loop
antenna (e.g., <
0.187 wire
length) shows a
figure-8 pattern
with nulls broad-

=

50-TURN
(OR MORE) LOOP

3FT

side to the loop

plane, and maxi-
ma off the ends.
Align the ends
of the loop
(maximum sensi-
tivity direction)
in EW and N-S
directions. A
compass  will
make the accura-

cy better.

The loops are fed through differ-
ential amplifiers, with gains in the 20
to 80 dB range, to the vertical and
-harizontal 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 (ak.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 may 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 Iar?ely to the
magnetic component of the light-
ning electromagnetic field. It is less
sensitive to electrical fields, so will
not pick up as much locally-generated

¢




Open Channel

®

power line and appliance noise.

| constructed -a loop pair using
0.75" x 4" x 36" lumber. Althoug
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 3B).

The square loop will tend to

“trapazoid”

N
w if E

s
' ﬂﬂma .
Wielnig s hiclenr

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 4B, the same method is used,
but the joint between the wood
members is a bit different. | am told
this method is stronger, even though

it is more difficult. Finally, a triangular
gusset plate cut from a thin sheet of
plywood or spruce modeling lumber
is shown in Fi%ure ac.

Figure 5 shows the wiring of the
loop. | 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 | doubt that figure is practical. |
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 | find
a new hand-held Polaroid ‘sco
camera). | was able to create the
patterns in Figures 6A and 6B, but
those of Figures 6C and 6D are
cribbed from the Leary artide 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
6B 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. | was not
able to confirm these patterns, but
that might be the particular thunder-
storm | observed several years ago
when | was active in building loops
while researching a forthcoming
book (Joe Carr's Loop Antenna
Handbook, Universal Radio Research,
Reynoldsburg, OH). NV

Connections ...

I can be reached by
snail mail at P.O. Box
1099, Falls Church, VA
22041, or via E-Mail at
CARR}J2AOL.COM.
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Help! I'm Lost! address. Figure 2 illustrates the basic
software components and their
Being lost is frustrating. It hap- interaction in a typical system.
pens to most of us; lost in the coun-
try, driving for miles through endless
grids of farmland, or lost in an unfa- i
1
i

miliar big city, wandering through

Vehicle Positioning

Data comes in from various

Automotive Navigation

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 | 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.

by Jeff Stefan

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 vehide's
starting position to a destination

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

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.

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.

Just knowing when and how
fast a vehicle is turning isn’t enough
to determine position. The vehide
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's At and
Whete It's Going

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,
50 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,

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
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GPS has opened
the door to highly
accurate vehicle posi-
tioning systems, but

GPS all by itself isn‘t sccelermetany
really reliable for speed pubes
accurate, full time rocpa
turn-by-turn naviga-. flox gates

tion. There are two
levels of positioning
accuracy built into
GPS, called SPS and
PPS.

SPS stands for
Standard Positioning
Service and PPS
stands for Precise
Positioning Service.
PPS is used primarily
by the military,
where SPS is used
for civilian applica-
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,

around the build-

1 N Synen Fiapiish I ings then enter the
| | receiver, giving

1 Vehicle Determines current Dynamic Route Monitors current route I erroneous position
| Positioning vehicle position Guidsnce being traversed I readings. This is

| I called multipath

| I error. As it stands
| Map Matching [ Matches velucle Static Route Calculates route fromcurent | now, for robust

| position to digital map Planning position to destination address | and consistent nav-
: database coordinates : igation, GPS is

1 Digital Map - Displays maps, tam icons, I

1 Database %m,::. and accepts cormmands |

1 from driver |

| i

the map matching module. Map
matching consists of matching the
position received by the positioning
module to a road segment position
from a digitized map database. The
digitized map database contains
road segment information, such as
the latitude and longitude, the type
of road, the shape of the road seg-
ment, and speed and direction

—————-———--——-————————-—'

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

e e o o o o o o e o e e e e e e e S S S S e

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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memory, of prevent those calls (or call prefixes) which have "not*
been entered into memory. Use touch-tone phone to program.

Block out selected outgoing
calis. Bypass atany time using
your, $35

Block out selected incoming
calis. Calls identified using
Caller ID data. §48

o
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 ATTENTION CABLE VIEWERS -

CABLE VIEWERS.. .get back to your BAS'C Cable Needs
Call 1-800-577-8775

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

% PRICE

% EFFICIENT SALES AND SERVICE
* WE SPECIALIZEIN S, 10 LOT PRICING
ALL FUNCTIONS [COMPATIBLE WITH ALL MAJOR BRANDS)

ANY SlZE ORDER FILLED WITH SAME DAY SHIPPING

ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION

Wi et T vt o0 LW 10

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING — DEALERS WELCOME

et vy

P.0. BOX 8180 - BARTLETT, IL60103-8180 * B47-584-2099

Write in 74 on Reader Service Card.



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.

has the option of canceling the
route, or calculating a new route
from the vehicle’s current position.

i
i
i
:
i Route Planning

: The Route Planning module is

r—-——-n—-t——-—————

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
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.

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.

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 tum —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

—————————slEE

responsible for generating a list
of road segments to traverse
from the vehicle’s current posi-
tion to a destination. The driver
enters a destination address
using optional criteria, such as
least use of freeways, shortest
distance, or shortest time, -
among others. The Route
Planning software links together
the road segments into a list 1
based on the driver’s prefer- L
ences and makes this list avail-
able to the Route Guidance module.
Route planning, which is essen-
tially a search problem, has its roots
in classical computer science “and
artificial intelligence. Roads and
intersections can easily be modeled
as graphs, which are commonly
used in computer science.

Graph theory is used to illustrate
and solve many computer science
related problems, from network
development to operating system
deadlock detection. A typical graph

-

Gresnfiell
I
|

i i 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 toin 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
shorter.

We're looking for the shortest,
least-cost distance to our goal,
which is getting out of the store in
the minimal amount of time. There's
no guarantee that the decision will
be correct, but it will be correct
most of the time.

The heuristic applied to route
planning estimates the distance
from a source node
to a destination node.
What best-first search

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

——————————————1

Shortest path from Ao Eis
LA>B->D->E

100

road network, the Dest really does is restrict
cost value can be in the search space.
based on speed 1.2 mi Where Dijkstra’s

limit, type of road,
or some other crite-
ria that would affect

Algorithm is able to
search a complete
network, best-first

Tum Right onto

traveling down the Wosdward fwe search restricts the
road. : T search to a single
Dijkstra’s Figure 5 source and destina-

-

Algorithm blindly
and systematically searches for the
least-cost path from any source
node to any destination node. What

tion.

This translates into less process-
ing time and returning a route to
the driver much faster.

EPROM+

A device programming system
for design, repair and field service

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

Here's what you get: A mgged, portable programming unit including the power pack and printer port
cable both of which store inside the case. A real printed user and technical manual which includes schematic diagrams
for the programming unit plus diagrams for all 1echnology family sdapters® Comprehensive. easy-to-use software
which is specifically designed to run under DOS. Windows 3.1 95 and 98 on any speed machine. The software has
features which let you READ, PROGRAM, COPY and COMPARE plus much more You have full access to your
system’s disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA
S-RECORD and BINARY files. For detailed work the sysiem sofiware provides a I‘:I?scrt:n buffer editor including s
comprehensive bit and byte tool kit with more than 20 functions

Bmad del'lcf Slly? ort: Incipding FIRST GENERATION EPROMS (2708, TMS2716°, 25XX eic)
SECOND GENERATIO! FROMS (2716-27C080)8 MEG), 40 and 42 PIN EPROMS* (27C 1024-27C160)(16 MEG)
EEFROMS (2816-28C010) PLUS ERS901, FLASH EPROMS (28F 29C 29EE 29F)(31 MEG), NVRAMS (12,20 X2210/12)

8 PIN SERIAL EEFROMS® (24 25 85_93,95, §0011A) PLUS ER1400/MS8657*
BIPOLAR PROMS® (745/825), SERIAL FPGA CONFIGURATORS (17CXXX)
MICROS* (874X,875X §7C5X 87C75X.59C) ATMEL MICROS(895,90S}AVR)

5.00 & NG = $5.00 C.O.D.
[ 1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE v:s mj;f;&g 5 s;‘];'.c 212)&
*REQUIRES SNAT-TN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) A A Al

PIC MICROS* 8, |3, 28, 40 PIN (12CXXX.16CSX.6X.7X.8X PLUS FLASH & 17C)
ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150

MOTOROLA MICROS® (68705P3/UI/RI, 68HCTOSCE/CO/I2/Po, 68HC T |ES/D3)
(513) 831-9708 FAX (513) 831-7562

0 Includes ll-p-brn;q_;.mnri.-l plus of EPROM fund
email - arlabs@worldnet.att.net

\_website - www.arlabs.com MADE IN THE USA._J

5 Axis Robotic Arm Kit

$195.00 Plus S&H

1IN0
You can build this Robotic Arm
Impressive, fast, accurate,
and repeatable motion. Any
computer cagable of sending
2400 or 9600 baud serial data can control the arm,
even a Basic Stamp. This arm makes a great
foundation for Al and motion control experiments.
Position the arm inan X, Y, Z, &rid with a joystick or
keyboard using the new RoboMotion for Windows.
The kit includes the hardware, structural components,
Hitec servos, pre-assembled SSC servo controller,
DOS and Windows software, and an illustrated
assembly manual. Camouflage paint not included.

We have many more cool robots, check out our web page

or ask
3 Axis Version $155.00 ® Mobile Version $250.00 ® Mobile Robots Book $48.00

our free catalog!

Lynxmotion, Inc.

104 Partridge Road

| Pekin, IL 61554-1403 USA

L hitp:/www.lynxmotion.com

Tel: 309-382-1816

Fax: 309-382-1254

sales @Ilynxmotion.com
tech@Ilynxmotion.com )

Write in 75 on Reader Service Card.
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CHECK CAPACITORS
IN-CIRCINT WITH
00% RACCURACY

LOCATE ANY CHORTED
or LEAKY COMPONENT
TO THE EXACT SPOT

LeakCeocker 82A $179

Locates shorted & leaky parts to the
exact spot on the PCB without cutting
up the board or unsoldering any parts!

Capfnalyzer 88 $179
|1® Automatically discharges cap;
Checks for low DCR and shorts;
Checks high-frequency ESR and
displays on 20-segment LED meter
3-color chart shows typical values.
Includes gold-plated tweezer probe
Portable... Batteries included!

4647 Appalachian St, Boca Raton, FL 33428

® 60 DAY SATISFACTION
OR MONEY BACK
GUARANTEE

® AVAILIABLE AT YOUR
FAVORITE DISTRIBUTOR

ELECTRONIC DESIGN SPECIALISTS

561-487-6103 www.eds-inc.com

we make test equipment designed to make you money.

Write in 76 on Reader Service Card.

Celebrating ovr 161

This economical collimating
fens assembly consists of @

Hadk anodized duminum bar- | | 2716

tel that acts as a heat sink, | | 2732
Img:aiod

and @ 2732420
] 276420
276425

2764A-20
| | 27C64-15

DIODE/ TRANSISTOR TESTER KIT [|[obdtad
This dynamic lester
dlows checking of ran-
sistors & diodes in drault.
Identifies NPN or PNP
Ir Chedks ol

2725615 299 284

h Year

EPROMS

Of Service 11!

FM MICROPHONE KIT
L : Transmit your
299 284 2.5 S o ony.
449 427 384 FM radio,
» 512 Ronge po
5 1000, Cose
4:27 induded
332 T
o7 11.99 11.39 10.25
4.55

294

2.84

3.60

47

6.29 598
1299 12.34

n , small |
poves. Identiies anode
or cathode of diodes.

|Dﬂw 2499 2374 213

ANTI-STATIC FOAM CLEANER

e A thick, foaming deaner for use|
£ ¢ in shalic sensifive applications.
Safe for plosiics ond fberglass.
Use on compuler oses and dl
office equipmenl. Also deans|

soft fobrics. 5 oz oerosel aan,

199 189 170

BENBIY

P,
NS

levitation and |csers to high-
survaillance end digiid

communicafions.

* By Gordon McComb

BIBRE

TB30 21.99 20.89 18.80

* Order Uine — (B00) 824-3432 # [nternationd —

(724) 495-1230 » Fax Orders — (724) 495-7882

* Technicol Support — [724) 495-1231 ¢ No Minimum Order - [Orders under $20 subjectio $ 5
charge) *UPS 3 day, Blue, Red, & Fed. Ex Shipping Available (Call for charges) * PARes. Add7 %
Sdles Tax * Open Mon-Fri 9:00 AM - 5:00 PM (EST] » Corporate Accounts / Quantity Discounts
Awvailable * We accept M/C, VISA, Discover & American Express with no surcharge » Call For FREE

Catdog ($2.00 Outside U.S.]
. Weo(_iar

FREE SHIPPINGI|

on pre-pad orders
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y A Complete Line Of Electronic Components ¢ Email - unidect @ adl.com

Uricorn Electronics
1142 State Route 18
Rliquippa, PA 15001

Write In 77 on Reader Service Card.

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 Intemet 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
Toad 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 Amm 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 10and up
BQ00107

IPOLA
STEPPEH MOTOR W

BOOmA oulput current capability per chan-
nel. 1.2A peak output current (non-repeti-
tive) per channel. Enable facility. Tempera-
ture protection. Logical 0" input voltage up
1o 1.5V (high noise immunity). Intemal clamp
diodes. With documentation.

L293D $3.00 each
L297

iTEPPER

CONTROLLEF!

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.

§7.90 each
9VDC 1.
WALLWART

951004
1.0A
axijal connector. '
$5.95

Center positive co
96E009

REMOVABLE

HARD DRIVE

Syquest SO555 44MB removable SCSl car-
hard drive. (Removed during upgrade)

97C024 $9.95 each

24VDC @ 25A
LAMBDA
SWITCHING
POWER SUPPLY
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. 8.5 Ib.
98E027

§74.95

OCTALTUBE
SOCKET
Porcelain. New old
stock. MIL-Spec.
Original sealed foil

bags.
97J001 $5.95

INFRARED KIT
Includes part #97V012
(assembled transmitter unit with
forty-seven buttons), detector
unit, printed circuit board,
detectoramplifier IC, and all parts neededto
detect the signal from the transmitter and
convert itto a serial TTL signal.

93Vo10 $19.95 each

TWIST LOCK
CONNECTOR
NEMA L5-20 size, for
125V @ 20A.

98J020 $3.25 each

&%
-0
HOLD-VACs =3

SURFACE MOUNT TOOL

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
DCcurrentup to 4A. Low saturation voltage.
Overtemperature protection. Logical "0" in-
putvoltage up to 1.5V (high noise immunity).
Multiwatt-15 package. Docs are available at
our website.

MINI HI-

$9.95 each

+24 VDC in, -
8.3KV @ 0.5 mA out. Use for lasers, photo-
multiplier tubes, ion generators, cattle prods,
electrostaticair filters, etc. Yamata P/INHVH-
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. Most folks
are happy with the 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. Kitincludes circuit board, solarcells,
miniature motors, all parts and easy-to-fol-
low instructions. Body approx. 3°L x 2*W

98K001 $59.00 each
CRYSTAL SET gERte
PROJECTS: L ot g

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 leamn something. 6x9 paper-

back, 160pp.
98X010 $14.95 each

'486
MOTHERBOARD
Comes wtha 25MHz 486-
SX CPU. Board supports
§X25, 5X33, DX25,
DX33, DX40, DX50,DX2-
50, DX2-66, DX2-80. Ll
Does not support DX4
CPUs. Allinfosilkscreened onboard. 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 e
monitor. Save .

on electric bills with Display Miser. This item
autormatically shuts down the monitor aftera
predetermined amountoftime. The usercan
program the time to shutdown from 10to 42
minutes. Easy connection to PC with dia-
gram printed on bottom of unit. No tools
needed - just plug-ins!

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 handie.
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 restof the transmitterisina
different mode. Works with equipment from
many manufacturers. Willdo a "code search”
for the correct code, if needed. Batteries,
detalled instructions and device code tables

included.
98Vvo11 $9.95 each

LED FLASHLIGHT

This flashlight is the newestin portable light-
ing technology. Three “AA" batteries will
give 30 hours of light when you use the PL-
W1 withone LED. There's nobulb toreplace.
Thisis a greatlightfor cavers, 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
T1-3/4, water clear, 1600 mCd. Docs
included.

SE5082H $4.95 each l

1MB 80nS 30-Pin SIMMs
Three-chip type; matched sets.
97C052

POWER 2
SUPPLY
TRANSFORMER
Primary: 208 or 240
VAC, 50-60Hz, 3A.
Secondary: 2 x 30 or
24VCT @ 5A each,
and 24V @ 3A.
Mounted on 6-3/4" x
6-7/8" backing.
98NO014

4/$9.95

$19.95 each

anta
Fsoun

"

NEC AMPLIFIED SPEAKERS

Size:11"Hx4.5"Wx 4.75"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 phono cord connects speakers. Simple
schematics to build your own power supply

Iincluded.
98V013 $19.95/pr.

ATARI 1020 COLOR PRINTER

For all Atari 8-bit computers. (Not PC-com-
patible!) Package includes: printer, power
supply, software, pens, paper and interface
cable. These are new units in factory sealed

boxes.
94C037 $14.95 each

SALLTRONICS

2300-D Zanker Road - San Jose, CA 95131-1114
World Wide Web: htt
(408) 943-9773 -

://www.alltronics.com

ax (408) 943-9776

Write in 88 on Reader Service Card.

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific
Visa, M/C, AmEx Accéptad.
Al Sales Final.
Califomia Residents Add Sales Tax.
Shipping Additional on All Orders.
Prices Good 60 Days from Date of Publication

BN =T S0
-

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

010289
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ELECTRONICS

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 lo 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 & Volls 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!
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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 | 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 1A solar panel
can trickle-charge any battery of 10 AH (amp-hours) or bigger using a
simple diode to prevent discharge when the sun doesn't shine. How
big is the diode? If you have a 1-amp solar panel, a I-amp diode like a
IN4001 works. If you have a 3-amp solar array, then the answer is a
IN5400. 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 | feel the need to put a load on them while testing. Can | just put a
resistor across the battery when | test it? If so, what value of resistor
should be used? Also, if | want to discharge NiCd batteries before recharg-
ing them, can | put a resistor across them to discharge them completely?
What value should | use?

Thomas Wallenmaier

Southfield, Mi

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

sececceceeee With TJ Byers

under load for one lo 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 balteries have different discharge pro-
files, as shown below.

Voltage
36
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-—‘ﬂ-"—'—-——_._.__‘ ""'_“_"'———-u_. Th
28— ~ | Lithium-sulphur
~ dioxide
8 \\.
- Lithium-magnanese
e dicnide
20— :
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15— ™
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0.8}— Zinc-carbon
3 Mecuric oxide
| | ] | | { Jorki] Zinc-air
9 10 20 30 40 50 6 70 0 W0 100
Capacity (%)
Battery Size Lamp Personally, I prefer to use a flashlight
AAA 222  bulb for the load when I test my batteries.
AA prs In addition lo getling a voltage reading of
c PR5 remaining capacity, you get a visual look-
see that strikes closer to home. Here's a list
D PR2 of the bulbs that I-use for the various
6V lantern 1888  patteries — and to drain a NIiCd battery for
9V 1892 recharging.
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Electronics Q & A
Cracking The BIOS Code

Q. | 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. | would really rather do it via the key-
board. Do you know the secret code?

John McMichael

via Internet

A. It's no secret. The combination is pressing <FI1> (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/support/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). | 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 | can use for this project have hit a stone wall.
There are transducers available that would probably work, but | have no
idea how to build a suitable driver circuit. Please help!
Thomas
via Internet

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

+9¥
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It uses a 556 chip, which houses two 555 timers. The second 555
timer (right side of the chip) is a 1-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 1-
KHz oscillator. When this pin goes high, the speaker sounds for a

5

short time every couple of seconds. The frequency of the tone can be
adjusted by the size of the 0.1uF 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 100-ohm resistor; to increase
the volume reduce the resistance to 47 ohms, to make it softer, use a
330-0hm resistor. A piezo transducer will work in place of the speaker.
For a chime sound, this circuit is cheap and easy to build.
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As in the beeper circuit above, it takes two oscillators to produce
the sound. 1A and U1B generate the basic tone, while resistor R1
and capacitor C1 determine the frequency of this squarewave
oscillator. U1C is a buffer/amplifier that drives the speaker (or piezo
device). The volume is determined by R2 — with a lot of help from
UiD and UI1E. When power is applied, this duo oscillates and slowly
charges the 10uF 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 abouve, which
produces a continuous beeping after power is applied, this a one-lime
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 (1-800-669-6810;
http://www.gatewayelex.comg. for example, sells all kinds of sound
boards ranging in price from $7.95 to $29.95.

DC to DC Conversion ...

1

Q. While most people wish to convert 12-voits DC to 115-volts AC, | 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

| need to select any one of the voltages with a switch, Can this be
done with a simple conversion circuit?
Fred Batin

via Internet
A. What you ask for is easily done using an LM2577 step-up voltage
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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://wwuw.questlink.com)
for under $10.00. (I recommend the LM2577T-ADJ version in a TO-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.

IN 150aH 1N5822 OUT
+12Vo-
:JEG.I
2.2k
1033

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 12 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 R1 and R2. Resistors R1 and R2
divide down the output voltage so that it can be compared to the
internal 1.23-volt refgrence. For a given output voltage select the ratio

so that R1 Vout

-1
R2 1.23V

That is, the voltage drop across R2 at the desired output voltage
must equal 1.23 volts. Here's how the values of R1 and R2 for a 24-
volt output were calculated. Set R2 at 2.0K, then calculate the current
needed to produce a 1.23-volt drop.

' 123

= —— =

R2 2000

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

E 24

1 .000615

Finally, subtract for R2 to get the value of RI.
R1 = R-R2 = 37K

You can follow the same procedure for the 19-volt source, or 15
volts, and whatever. The important thing is that R2 has to generate
1.23 volts across it to output the desired voltage. You may have to
Jjuggle the values of R1 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 is a step-up
regulator remember? It can't reduce 12 volts to 5 volts, which is why
you should get the 13-volt source directly from the 12-volt battery.
With a full charge a car battery will measure 12.6 volts; when

= 0.615 mA

R= = 39K

charging, the voltage is 13.1 volts. A simple rotary switch will let you
select between the sources. For detailed information on designing
DC/DC converters with the LM2577, download its data sheel 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 | 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.

_ RATIO 1N3822 24V
1:4 _L
i -
. 1000aF
150uH I
IN5822 24V
4 -0
+12V ‘ S
I :-[lw
Rl
5 4 237* =
LM2577 2
T0-220

)

3
l 20W INVERTER

I 01
% 22k
I 033

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 IC'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 different frequency 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
flyback 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 12-volt source, a 1:4 ratio.
Should you want to change the voltage to £5 volts, the ratio would be
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1:0.8 (10V/12V; quiz later).

As before, resistors R1 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-B op amp, |
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 LM1875 in
balance. Better yet, use the +12-volt source if you can. (BTW, are you
aware that you can operate the LM1875 from a single-polarity (+32V
to +60V) power supply)?

Don't Tread On Me Alarm

Q. | have a theft problem that | 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.

COPPER This device Is identical to
those used in pinball machines

BARE WIRE to trigger the "tilt" alarm. Bump it
too hard, and the pendulum hits
O IR against the metal guard and
SoLDeR sounds the alarm. The sensitivity
is adjusted by the size of the
\ e mpgn pipe, the length of the bare

the bolt. The heavier the bolt, the
more force it takes to trigger the
coPPer circuit, which is shown below.

\ (copper) wire, and the weight of

W9V
RESET RESET
c. NC.
273-060 273-060
BUZZER OR BUZZER
2761067 & }_sntson
N.O.
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.

1-minute
Timer

Battery Gas Gauge Does 36 Volits

Q. | 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.
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Rl 1k 1aF 3
15k 12w = - % 10
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=367 ::ﬂww 1
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The changes are highlighted in gray. Basically, you need to
change the value of R1 and reduce the 36-volt input to 12 volts via the
new 78L12 voltage regulator and its related components. Other than
that, it's the same circuil. Make sure that you cut the copper trace on
the PC board to pin 3 of the LM3914 and reroute it to the LM78L12
"out” when making this modification. Here's a new table showing the
36-volt battery voltage and charge levels.

Battery

Voltage LED Color Description
39.6 Green About 100% of charge remains
38.7 Green About 80% of charge remains
3TE Green About 70% of charge remains
36.9 Green About 55% of charge remains
36.0 Green About 40% of charge remains
35.1 Yellow About 25% of charge remains
34.2 Yellow About 10% of charge remains
333 Red Caution!
324 Red Danger!
31.5 Red 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 LED] 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 RS until that lamp lights with S1 in the dot
mode. Now your ambulato:y-!m{)afred 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 L M558: 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? 5

via Internet
Nuts & Volts Magazine/February 1999 27



Electronics Q & A

A. You, too? I've never been able to make that circuit work short of a squarewave; for example, simply set S1 to 50% (middle position).

swift kick in the rear. Here's a design that | ran across (and slightly While the circuit looks complex, most of the lines are just wires going
modified to include S1), but have never tried. It looks very solid from one IC pin to another. Total cost is under $10.00. Like I say, l've
because it uses digital logic to vary the duty cycle, which should never tried this and would appreciate your feedback. In particular, I'm
make it quite stable. not sure the IA<B and A<B blocks are properly placed; you may have
lo exchange the two blocks (six pins in all) to make it work. I recently
4 0157 ran across a single IC function generator, the MAX038 from Maxim

f= (408-737-7600; http://www.maxim-ic.com), that claims to have a

(RadH)CI variable duty cycle pulse generator that's independent of frequency. I

haven't looked at it closely, but | suspect it's an upgrade of the
venerable Exar XR-2206. Stay tuned for more on this chip.

More POWER!

Q. | 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
e
W A. Sure, but not anything you want to tackle unarmed. Once you
Ik g exceed a couple hundred watts, you can't use a simple squarewave
1l output. You have to use a modified (staircase) wave or a pure sine-
i wave, which needs at least eight power FETs, which generate a lot of
e heat, which require special heatsinks, which means you need a drill
e 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
4 P.O. Br:éx 3939 %
Redway, CA 95560
“j_ i 1800776609
= hitp:;//wwuw.alt-energy.com
The key to this design is the 74LS85, a magnitude comparator
chip. The 555 clock increments the 74LS193 counter, which outputs Sierra Solar Systems
its binary BCD code to the digital comparator. When the output of the 109 Argall Way
counter is equal to or greater than the binary equivalent on B0-B3, the Nevada City, CA 95959
74L.S74 flip-flop is reset. The value of BO-B3 is determined by the 1-888-667-6527
setting of S1, a rotary (or slider) switch that encodes decimal values http://www.sierrasolar.com

of 10%, 20%, etc. into BCD that the 74L.S85 recognizes. To generate a
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1007 ATM cimes, sbuse, wulnetabilies, deleats exposed - |messages, control or damage the VMS (orits PBX)iself [cTime, and.abuse methods and countermeasures. [PV of Y J. Y KX ]

; p : Includes disk filled with hacker text files and utili-
, mag stripes, false fronts, su I, More! Case [Details how hackers do it, countermeasures. A must for|; ¢ il
g Iabet%d in]b)e'arﬁal S per .‘?00”9_ i sy st st ties, and the legendary FLUSHOT + protection sys [ PECI Al PROIECTS

tem. Int t advice, d defeats, gl .
TOF§ CONSUMERTRONICS SAIAoc STvity ismivinEl e - ad “Fe Wil deigs

o 2430 Juan Tabo, NE, #259, ABQ, NM 87112 | THE HACKER FILES: Expose” 3 HD PC disks i & build just

3N A Al P.O. Box 23097 ABQ, NM 87192 filled with choice raw, colorful, highly informative about anythin;
{ M e T ot = hacker, phreaker text fil g topics! $39. .
SECRE1 Fax: 505-292-4078 Glioum; ) = Voice: 505-237-2073 5% | P Both for only 8601 T electronic!
mmmkx;_,ﬂ__www-“c* [obal.com  special Projects .../ Spaf-spp.html  WETRTTTRZUN I8 (T " ECIAP%H?E&?
Established in 1971 by John Williams, MSEE, former DOD weapons engineer and NIH physicist. Featured on CBS "60 [Remote eavesdropping plans of TV video “noise” signals. as SP 4
Minutes," Forbes, New York Times. Add $5 total S/ H (US, Canada). Postal MO is fastest! VISA, MC OK. No CODs. [Range up 1 1KML. Descsibes How vin Eck systems work,| Send #10 SASE or §1 for SP Ap-
- P lbeblal e ; timated Word Count |, , {"3re lso used in surveillance of co stems. | plication Form, else get at:

e : PR mputer s
ntroversial responsibility for [Plus TVRO vs phone privacy detailed! fl?. md! =149 f
, SPECIAL PROJECTS and all ther applicabl policies vy Fk Demo Tpe i 529, (fi B for onl g4 | VWS obaleonspafspp i}
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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, CompulSA, and local computer shops, | still
haven't found a source for GeoDraw. Any suggestions?
Lee Markmann
San Antonlo, Texas

A. First, let me say that GeoDraw runs under the GeoWorks operat-
ing system, and isn't a Windows, DOS, or Mac program. GeoWorks,
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, | 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/fag/usenet-faqs/html/pcgeos-faqg/partl_/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.

New Deal, Inc.
P.O. Box 2458
Champlain NY 12919-2458
1-800-985-4263
http.//www.newdealinc.com
MAILBAG
Dear TJ Byers:

| just read your item in the Nov. '98 issue concerning "Hard Disk
Fixes." In my business, | 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"), | thought | 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, | 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.

John Hoyt
South Carolina

Response:

Yep, they are there, indeed, and | knew it. | guess what | 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.
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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 of the
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 thought. 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 1pF of coupling
capacitance), then the capacitive
impedance between the two
nodes is 10 megohms. Finally, if
the analog node impedance is
10K, 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 (10K
is too large).

Gerald Roylance
Mountain View, CA

Tiny FBasic

Computer

{Shown B5% Actuod Size - 40 pin DIF)

The TiCkit 62 module is like a Parallax
Basic Stamp®|l, but has 4 times the
program space installed (expandable
to 64K). It also has 4 times the
variable space (96 bytes), and uses a
modern structured language similar
to BASIC only more powerful,

~ Only tool you need is a PC

— Inexpensive $45/module, $16/1C

— Development Kit only $45

- Huge library of I/O function

~ Structured FBasic Language

— [Easy to learn and use

— Powerful enough for large projects

ASK ABOUT OUR STAMP COMPATIBLE
PERIPHERAL COMPONENTS

VersaTech.

PHONE: (303) B2B-9156, FAX: (303) 828-9316|
e.mail: versatech@csn.net
‘Web: /iwww.csn.net/versatech
11170 Flatiron Drive, Lafayette, CO 80026

Basic Stamp i3 3 registared tradermark of Paraliax, fnc.

> . . :
WHOLESALE ¢ RETAIL

LASER POINTERS

First, dithering the clock oscillator e - 9
for a 20—|::tlADC Is a mmtakei - ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 o 6LS2133 Unit1  $10.00
because ntroduces errors in
the conversion. To maintain 20-bit (612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISI.COM 3 LENS HEAD MAGNIFYING GLASS
4 A > = g That's rightt Not 1 lens but 3 lenses. [
(1 ppm) resolution in amplitude, WE BUY TEST EQUIPMENT AND COMPONENTS. Tha magnir has may lesires
+ - and its oasy opes Bs
You muiet-alan maunteln sk | VISIT US ON THE WEB AT WWW.ABCTEST COM T Ut gt . 1109 oo
ppm resolution in time. For a 50- HP S4501A 100MHZ DIGITIZING SCOPE $I30000  HPA93SA TRANS IMPAIRMENT TESTSET  $500.00
KHz sample rate, the clock should HP 38201D 300MHZ DIGHTIZING SCOPE SI00000  HP S005A SIGNITURE ANALYZER $150.00
i HP $4201A 300MHZ DIGITIZING SCOPE SI00000  HP 866028 IMIIZ-1300MHZ RF PLUG $400.00
be stable to 20 picoseconds. HP S200A SOMHZ SCOPEWAVEFORM ANALYZER  $70000  EIP 575 MICROWAVE COUNTER $1500.00
Second, the original question HP 3312A 13MHZ FUNCTION GENERATOR $2%0.00 FLUKE 95 SOMHZ SCOPEMETER $550.00
is misleading. There are a couple HP $370A 100MHZ UT 1 COUNTER $400.00 LECROY 7200 400MHZ O-SCOPE $1000.00 a0 s hands wil be redi
f i t t ﬁ Th rt I HP A586(" LEVEL METER $750.00 TEK 475 200MHZ O-SCOPE $500.00 4. With one touch dasign. the magnifier is with a 1.8 power 10
orinterpretations. 1he litera - HP 136A POWER METER W/0 SENSORACABLE  §50000  TEK 465 100MHZ O-SCOPE $400,00 223 powar In fust oné ouch. Then you oan change 1
interpretation is the 20-bit ADC is HP 83508 SWEEP OSCILLATOR MAINFRAME $200000  TEK 4967 IKHZ-1 SGHZ SPEC ANALYZER  $3500.00 mgﬁfm'ﬂw"ﬂbﬁﬁ ‘1-°m-sm o
H X HP 337A 3 SDIGIT SYSTEM VOLT METER 515000 TEK 1240 LOGIC ANALYZER $750.00 -
working fine except that the 2-MHz 1P 2455A DIGITAL MULTIMETER §25000  TEKTDSW0 I0OMHZ DIGITALOSSCOPE ~ $1400.00 4 -
clock causes a lot of radio HP M%6A DIGTAL MULTIMETER $I0000  TEK 11401 A S0OMHZ PROG 0-SCOPE FRAME  $750.00 TSI USThHT)
ntererencetocihe equipment I | [ ¥ SR oo, ek B heniR B ORIATODLSIE
en i : Sy e i -. - ST TR ks B .S, [
this interpretation the column's HP S335A 200MHZ COUNTER 60000 TEK TA26 200MHZ VERTICAL PLUG 75,00 8 = e e R
advice about quieter clocks makes HP 8165A PROGRAMMARBLE SIGNAL SOURCE $110000  TEK TA24 400MHZ VERTICAL PLUG $150.00 ” =
HP 85588/181 100K- | SOOMHZ SPECTRUM ANALYZER $1000.00 TEK TH30 400MHZ TIME BASE $75.00
sense, but lacks some better HP §S59B/183 10MHZ-21GHZ SPECTRUM ANALYZER $300000  TEK TB92A SIOMHZ DUAL TIME BASE 512500
advice. Shielding is very effective HP 17404 100MHZ. OSCILLOSCOPE $2%000  TEK 7812 SAMPLING PLUG 325000
ot kiling 2Mz radiated nolse' =8 § 1 o avbc AAToWEK sUbrLY $9000  TEK AMSO) CURRENT PROBE AMPLIFER 825000
] 2 L 0268 VDS W] 5L L ,'-‘_.L‘I h W G AR . . ..
1/16 inch aluminum shield HP 65534 40VDC-12 SA FOWER SUPPLY OPTJ0I  $120000  WAVETEK 145 20MHZ FULSEFUNCTION GEN. $400.00
provides more that 150dB of HP 66323 20VDC-SA POWER SUPPLY $0000  WAVETEK 1824 AMHZ FUNCTION GEN, $150.00
absorption Ioss) F‘I'ltering the HP 06434 45VDC-43A POWER SUPPLY OPT JO3 $750.00 WAVETEK 955 7512 AGHZ MICROSCURCE  $1100.00

Write in 75 on Reader Sarvice Card.
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OSCILLOSCOPES & ACCESSORIES |

TO 100 MHz
TEK SC502 15 MHz Dual Trace Oscilloscope, TMS00 serles ..........
ABOVE 100 MHz

$375.00

500.00

,500.00
with 7A29, 7A29-04, 7B10, 7B15

TEK 7844 400 MHz Dual Beam

with TA24, 7TA26, 7B80, 7885
TEK 7A42 4-Channel Lnglcmgwwd Vertical Amplifier ...

PROBES

HP 1122A Probe Power Supply

TEK IIOEAwmrmhrFE‘rmbu
TEK P6046 100 MHz Diffarential P
'l'EKPG!SBiGH:!W:GHnX

450-1080 nmv0-1 mW: DC-700 MHz. ST coon.
CALIBRATION
TEK 5503 Level

250 kHz-250 Mz, TM500 series

FUNCHON

HP 3310A 5 MHz Function Gi iaﬁﬂ.uo

HP 33108 5 MHz Function Generator, ... ..o ovnrinr $329.00
monocycle & var.phase trigger

HP 3312A 13 MHz FUnction Generator ..................o.o.o.criceis $600

Single Channel
HP 8111A-001 Pulse / Function Generator,
1 Hz-20 MHZ; burst option
HP 8115A 50 MHz Dual Channel ... sssnsinnassmasen
Pulse Generaior, HPIB
TEK PGS502 250 MHz Pulse G
Tr<inS, TM500 series
TEK PG505 100 kHz Puise
BO V peak, TM500 series
TEK PG508 50 MHz Pulse Generator, TM500 series ...
WAVETEK 802 50 MHz Puise G

VOLTAGE & CURRENT
VOLTMETERS
FLUKE BASAR High IMPedance ...................cc.rvemssmssmmmssssmmsassneess SH00.00
Voitmeter / Null Detector
HP 3456A 6-1/2 Digit Voltmete .$500.00
HP 3478A 5-1/2 digit Muﬂimetar, HPIB | .. $700.00
KEITHLEY 181 6-1/2 digit Nanovoltmeter, .$900.00
10 nV sensitivity, GPIB
SOLARTRON 7081 8-172 digh $3,250.00
TEK DMS01A 4-1/2 digit Multimeter, TMS00 sefies plug-in .............. §12500
CALIBRATION
FLUKE 510A AC Reference Standard, mvnus 0-10 mA 2450.00
FLUKE 515A Portable Calibralor, . .......... 900.00
.. $3,000.00
.. $400.00
.. $1,000.00
AC Vol.Sid., . $1,750.00
0-120V/10 Hz100 kHz;120-1200V/10 Hz-1 kHz
VOLTAGE SOURCES
HP 6115A Pracision Dual Range $850.00
Power Supply, 50V 0.BA/ 100V 0.4A
KEITHLEY 228 Programmable Source ... $2,500.00
CURRENT METERS & SOURCES

HP 41408 Picoammeter / DC Voltage Source, winout test feewre . $2,000.00
R T e B s e e e

WE BUY AND SELL

Inquiries 303-438-9662

* Fax 303-438-9685

Orders only 800-538-1493

530 Compton St.,

HP 6177C DC Current Source, to 50V, 500 mA .
HP 6181C DC Current Source, 10 100 V, 250 mA
HP 61868 DC Current Source, 10 300 V, 100 mA
HP 6186C DC Current Source, 10 300 V, 100 mA

KEITHLEY 225 Current Source, .00
0.1 uA-100 mA, 10-100 V compliance

KEITHLEY 227 Current Source, 1 uA-1 A, 0-50 V compliance ......... .00

KEITHLEY 261 P Source

TEK AM503/AB302/TM501 AC/DC Current Probe System ........... $1,000.00

TEK CT-5 -0pt.05 High Current $300.00
Transformer for PB021/AB302, 1o 10004

TEK P6022 AC Current Proba
whermination, 935 Hz-120 MHz, 6 A pk

$275.00

| IMPEDANCE & COMPONENT TEST

L.C.R.
BOONTON 62AD 1 MHz inductance Meler, 2-2000 uH .................. .00
BOONTON 728D 1 MHz i

itance Meter, 3-1/2 digit display

GR 1689-M 5 digit LCA Meter, 12 Hz-100 kHz

HP 4262A-101 3-1/2 dight LCR...
Meter, 120 Hz/ 1 kHz/ 10 kHz test, HPIB

STANDARDS

E.S.I. DB62-11K 6-Decade ReSISION, .......oc.nwiicrceicssiccirnes SS00.00
0-11,111.10 Ohms, 0.01 Ohm res.

E.S.L SR1010F Transter $550.00
Standards, 1 Ohm-100 K/step

E.S.L SR1050-1M Resi Transfer ... $2,000.00
Standard, 1 Megohm/step

GA 1404-A 1000 pF R 700.00

GR 1406 Standard Alr Capu:m GREDEI connector, 0.1% acc. . '5.00

GH 1432-U 4-Decade Res: 100.00
0-111.10 Ohms, 0.01 or-nmumm

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
0-11,110 Ohms, 1 Ohm resclution

GR 1433-K 4-Decade Resistor, .............c.c.voon $150.00
0-1,110 Ohms, 0.1 Ohm resoiution

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

GR 1433-N 5-Decade ReSiSIOr, .................morerrins $200.00

0-11,111 Ohms, 0.1 Ohm resolution
GR 1433-X 6-Decade Resistor, ... Rk s
to 111, ||100hms°|0twnrea
GR 1482-series Standard
VALHALLA 2724AF bl
Resistance Standard, 0-11 Gigachms, GPIB
HI & LO RESISTANCE
HP 432BA Millichmetar
CURVE TRACERS
TEK §77D2/177 Curve Tracer, with standard test fidure ..............
TD.R.
TEK 1502-0pt.04 Time Domain ...
Reflectometer, 0-2,000 feet, chart recorder

TEK 1503-0pt.04 Time Domain Reflectometer, .
0-50,000 lool o‘lllrl recorder

$1,200.00
. §1,850.00

.. $1,400.00
$1,400.00

POWER SUPPLIES

SINGLE OUTPUT

HP BO02A-001 0-60 V/ 0-10 A 200 ....connoriirmimmsmisrmimsmsmmimsimsrrssmasmnses
Watts max. Autoranging Power Supply

HP B010A AUIO@NGING 0-200 V 0417 ceocoonccisrrs it
A Power Supply, 1000 W max.

HP B011A AUIOranging 0-20 V 0-120 .oo.cveoceceiace e ceveenaee

Range Supply. .

020\!04 5 A/0-40V 0-750 mA CVCC
HP 62018 0-20 V 0-1.5 A CV/CC Power Supply .......
HP 62078 0-160 V 0-200 mA CV/CC Power Supply ..
HP 62568 0-10 V 0-20 A CV/CC Power Supply
HP 62608-027 0-10V 0-100 ...

A CVICC Power Supply; ZDS VAC Im
HP 6261B-027 0-20V 0-50 .. AT N A,

A CVICC Power Supply; 208 VM: Ime
HP 62638 0-20V 0-10 A CV/CC Power Supply .
HP 62668 0-40 V 0-5 A CV/CC Power Supply.
HP 62678 0-40 V 0-10 A CV/CC Power Supply
HP 62698-028 0-40 V 0-50 A CV/CC Power Suw{y 230 VAC fine
HP 62718 0-60 V 0-3 A CV/CC Power Supply ...
HP 62B1A 0-7.6 V 0-5 A CV/CC Power Supply .
HP 62B4A 0-20 V 0-3 A CV/CC Power Supply.......
HP 62894 0-40 V 0-1.5 A CV/CC Power Supply ......,
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply ..
HP B3B4A 4.0-5.5V at 8 A CV/CL Power Supply ...
HP 64348 0-40 V 0-25 A CV/CC Power Supply
HP 64438 0-120 V 0-2.5 A CV/CC Power Supply
HP E3610A Dual Range ...

Power Supply, 0-8V {H!A.’CHSV 0-2 A
HP E3617A 0-60 V 0-2 A CV/CC Power Supply ... i $1T5
KEPCO ABC-1500M 0-1500 V 10 mA CV/CL PawurSupply 1)
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ........
SORENSEN DCR 20-25B 0-20 V 0-25 A CV/CC Power Supbfy
SORENSON DCR

600-0.758 0-600 V 0-750 mA CV/CC Power Supply
SORENSON SRL 20-12 0-20 V 0-12 A CV/CC Power Supply
SORENSON SRL 60-8 0-60 V 0-8 A CV/CC Power Supply
TEK PS501-1 Power Supply, ..

0-20V, 2 mV res,, 400 mA,

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

:

2338¢
22288 IIINLIIVI=I=

n
oy

.00
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HP 82278 Dual 0-25 V 0-2 A GV/CC Power Supply ...
HP 62288 Dual 0-50 ¥ 0-1 A CV/CC Power Supply ..
HP 62368 Triple Output Supply, 1o +/-20V 0.5 A& 0-BV 25 A .
HP 6253A Dual 0-20 V 0-3 A CV/CC Power
HP 8255A Dual 0-40V 0-1. EACVKX:M&M
LAMBDA LPT-7202-FM Triple Qutput Power Supply ..
TEK P§5010 Prog

Triple Power Supply, TM5000 series

MISCELLANEOUS

ACME PS2L-500 F
Load, 0-76V / 0-75 A / 500 Waits max.

ELGAR 1751B/461 AC POWE! SOUPCE, .......vovooomicirnnsrncsmsemsnins
0-135 VAC, 1750 Watts, fixed freq.osc.

HP 595018 HPIB Isolated DAC/Power Supply Programmer ..

HP 6825A Bipolar Power Supply/ Amplifier, +/- 20V 2 A ...

HP 6827A Bipolar Power Supply/ Amplifier, +/-100V 0.5 A

KEPCO BOP 20-20M Bipolar Op
Amp/Power Supply, to 20V 20 A

KEPCO BOP 36-5M Op
Amp/Power Supply, 10 36V 5 A

KEPCO BOP 50-2M Bipolar Op

,1I050V2A

-$200.00

$350.00
§2,000.00

.. $175.00
.00
.00

Amp/Power
TRANSISTOR DEVICESB'.L—SCI-!S—KBU et ity
Prwimmme Load, 0-50V, 0-15 A, 100 Watts max.

TIME & FREQUEN

UNIVERSAL COUNTERS

HP 5315A-001 100 MHZ/100 NS LINIVSA ..........ooooovrsvvccsmsrrsers s SAO0.00
Counter, TCXO reference option

HP 5315A-003 100 MHZT00 08 UNIV. ..ooiovovoivivisce s snenenes $090.00
Counter, 1 GHz C-channel option

HP 53158 100 MH2/ 100 NS Universal COUMES ... 500.00

HP 5316A 100 MHz/100 nS Uniy
HP 5316A-001,003 100 MHz/ 100 nS ...

| Counter, HPIB

HP 5334A 100 MHz Universal Counter, HPIB
HP 5334A-010,030,050 100 MHz .......
Univ.Counter; OCXO, DVM, 1.3 GHz C-ch., rear in

HP 53348-010,060 100 MHz Universal Counter, HPIB, OCXO ........ 00

HP 5335A 200 MHz Universal / ical Counter .00

HP 53644 Mixer/ . $3,000.00
Detector, for modulation domain an.

TEK DC5004 P $250.00
100 MHz/100nS Counter/Ti , TM5000 series

TEK DC5009 Pr $400.00
135 MHz Univ, Counter/Timer, TM5000 series

TEK DC5010 350 MHz / 3.125nS .. csiissismisinnimte SOS0.00
Universal Counter, TM5000 seri

TEK DC503A 125 MHZ/100 nS .$275.00

Universal Counter, TM500
TEK DCS09 135 MHz/ 10 nS Universal Counter, TM500 series ....... $275.00
FREQUENCY COUNTERS
EIP 576 18 GHz Source Locking Counter, GPIB
FLUKE 1‘220.\-0!0 131,351 1.3 GHz. ...
power, OCXO, anﬁ res mult.
HP 5340A |8 GHz Frequency Counter
HP 5342A 18 GHz Frequency Counter
HP 5342A-001,011 18 GHzFrupoﬂcy ~
Counter, OCXO reference & HPIB
HP 5342A-003 18 GHz Freq.Counter,
+22 dBm,-20 dBm dynamic range
HP 5343A-001 26.5 GHz Frequency ......
Counter, OCXO reference

HP 5345A/5355A/5356B 26.5 GHZ ...cccr v vcvor s sreesnnssnesnrens 93y500.00
CWiPuise Frequency Counter
TEK DPS01 1.3 GHz Prescaler, divide by 16, TMS00 series ............. $225.00
STANDARDS
1,500.00

HP 1058 Quartz Osdlilator, 0. 1.’ 1.0/ 5.0 MHz, battery power .....
HP 5087A-0p.033 D A
Ampiifier; 12 cutputs at 10 MHZ

AUDIO & BASEBAND

-$1,750.00

SPEC THU'M ANALYSIS

HP 3586C Selective Level Meler, ... mibisns
50 Hz-32.5 MHz, 50 & 75 ohms

TEK 7LS/L3/R7603 Spectrum ... e
Analyzer, 20 Hz-5 MHz, 10 Hz min ms m‘!lame

DISTORTION ANALYZERS

HP 339A Distortion Analyzer, built-in low distortion osc.

HP 8903A-001 Audio Analyzer, .............. =
20 Hz-100 kHz, reas panel input

HP 89038-001,013,051 Audio ANAIYZEN, ..o immiiessisansiniinn
20 Hz-100 kHz; C-message, CCITT

TEK DA4084 Programmable Distortion Analyzer ...

RMS VOLTMETERS

FLUKE 8920A Trug AMS VORMBIBL, .- ........cooreovcorssomissinmnmsssnnasssasssnnns
180 uV-700V, 10 Hz-20 MHz

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

OSCILLATORS
HP 209A Sina/Square Wave Generaion, ... veooersssseresns
4 Hz-2 MHz, 5 VAMS max.
HP 3336C Synthesizer/ Level Generator, 10 Hz-21 MHz ....
TEK SGS5010 Programmable Osaillator, 10 Hz-163.8 kHz .
TEK SG502 Sine/Square Osc.,
5 Hz-500 kHz, 70 dB step atten.,TM500
MISCELLANEOUS
HP 461A Amplifier, 20/40 dB, 1 kHz-150 MHz, 0.5 V/50 Ohms _

KROHN-HITE 3103 High/Low .
Pass Filter, 10 Hz-3 MHz, 24

. $1,500.00
... $1,500.00

$750.00

" $1,500.00
.. $1,750.00
$750.00




90 DAY WARRANTY PARTS AND LABOR -
TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

KROHN-HITE 3202 Dual HPALP/BP/BR ...c.oooocvcciinn s $450,00
Filter, 20 Hz-2 MHz, 24 dBloctave

KROHN-HITE 3342R Dual HP/LP Filter, .... $900.00
0.001 Hz-99.9 kHz, 48 dB/octave

KROHN-HITE 3750 LP/HP/BP/BA Filter. ... crrriee. $600.00
0.02 Hz-20 kHz, 6/12/18/24 dBloct.

KROHN-HITE DCA-10R 10 Watt ... —o— U]
Amplifier, 20 d& gain, DC-1 MHz, 600-1000 Ohms

Dual .$900.00

852
Lowpass Filter, 0.1 Hz-111 kHz

.$475.00

RF & MICROWAV

SPECTRUH ANALYZERS
HP 11517A/1BA/1OA/20A Mixer Set. ... $600.00
12.4-40.0 GHz, for HP B555A/B569A
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz .. 1,100.00
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz 1,100.00
1,400.00
1,400.00
: 1,250.00
0.5-1500 MHz, for 8554, Eﬁﬂm
HP B53A-001 Spectrum Analyzer ... $1,250.00
Display, benchirack mount ﬂ:lhc
HP B565A-100 y S e e $4,500.00
10 MHz-22 GHz. 100 Hz min. res.
HP BS66B Spectrum An., 100 Hz-22 GHZ. .. $25,000.00
HP calibration certificate
HP nsm' ................. $7,500.00
Mﬂzﬂ GHz, 100 Hx rM res.bw.
'rsx F T e A N e —- X 1 X1
‘kH.:ZSGHz.mRzrrin res bw.
TEK TRS02 R3S ...$950.00
0.1-1800 MHz, for Tek 71.!2!‘3’!4
TEK TRS503 Generator, 0.1-1800 MHz, for 492/4/5/6 .......... $850.00

Tracking
TEK WM782V WR15 Harmonic Mixer, 50-75 GHz

NETWORK ANALYZERS

HP 08748-60010 B748A F

Plane Exiension Cables (set of 6)

HP 08748-60011 B748A-H26 ..
Plane Extension Cables (set of 3)

HP 116504 Network Analy

Kit, APCT
HP Reflection/Transmission
Test Kit, 5 Hz-200 MHz
HP B4DSA Vecior Voltmeter, 1-1000 MHZ . ﬁ%
HP BS020A Directional Bridge, 10-4300 MHz. N(1) test port . ; X
HP B5021A Directional Bridge, 0.01-18 GHz, APC7 test port . 1,000.00
HP B5021C D# Bridge, 1,000.00
0.01-18 GHz, N{1) test port
HP BS027A D Bridge, $2,000.00
wmmmmwauz
HP B502A-H26 R $600.00

WR28 Detector,

28.6-40 GHz. for HP 8757 series
SIGNAL GENERATORS
FLUKE 8060A Signal Gen.,

0.1 |osomz 10Hz res, GP!B

1uumszou-u. 10 Hz res. GPIB

0.1-2100 MHz, 10 Hz res., GHB
GIGATRONICS 1018 §

Signal Gen., 50 MHz-18 GHz, 1 MHz res.
GIGATRONICS 800/10-18

Source, 6-12 GHz. 1 kHz res., GPIB
x4, 50.0-75.0 GHz output, -3 dBm

GIGATRONICS 875/86 Levelled
2&5400&500750611!0@1‘!

Gvn I-HGHI.IWZMGPIB
HPHWHMMW?'OWWQUMW
HP 85100V F y Muit., .

10-15 GHz in / 50-75 GHz out >0 dBm
HP 86408-001 Signal

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

0.5-1024 MHz, AM, FM, mmm
HP 86568-001 S

0.1-990 MHz. 10 Hz res., OCXO ref.
HP 8657A-002 Signal
0,1-1040 MHz, 10 Hz res., HPIB

BBGOC/BEB02B-002 Synith. Sig.
Gen., 1-1300 MHz, FM / Phase

HP 8660C/B6603A-002
lzmummfmm m.\

HP 8672A Signal Generator, 2-18 GHz .

Generator, 50 MHz-18.6 GHz
HP BB73G-004,008 Synth. CW Signal

Signal G

5.4-12.5 GHz. AM. WBFM, Pulse
SWEEP GENERATORS
HP 8350A/B3545A-002 Sweep O:

5.9-12.4 GHz, 70 dB step attenuator
HP 83545A AF Plug-in, 5.9-12.4 GHz, +17 dBm levelled ...
HP 8601A Generator/Sweeper, .............

0.1-110 MHz, md&nm
HP 8620C Sweep Oscillator Frame
HP 862228-002 RF Plug-in,

10-2400 MHz, +13 dBm

HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unievelled . : .00
HP 86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelied . 700.00
HP 86241A-001 AF Plug-in, 3.2-6.5 GHz, +8 dBm lévelied 300.00
HP 86242D-004,008 AF PIUgHn, ..o .00

5.9-9.0 GHz, +10 dBm levejled

HP 862500 RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ....... s 00
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelied -
HP SE260A-HOE AF PIIGHN, v errerre e e srrrmmssrmsssmmrssmerssssrmreess

10.0-15.0 GHz, +10 dBm unlevelied

HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled . 1,750.00

HP 86290C RF Plug-n, 2.0-18.6 GHz, +13 ¢Bm levelled .. $2,250.00

WAVETEK 962 Sweep Generator, .$1,250.00
1.0-4.0 GHz, markers, +12 dBm univid

WILTRON B619A Sweep Generator, ..... . $1,500.00
2-8 GHz, +10 dBm levelled

POWER METERS

ANRITSU MA72B Power Sensor, .. ... 5200.00
<20 to +20 dBm, 0.01-18 GHz

ANRITSU MP-81B/ML-B3A POWEr MEIB, .....cooocc.ooocearsiiccrrneenr. 240000

75-110 GHz (WR10), -20 10 +20 dBm

BOONTON 4200-01A,08/84A 02 DUBI ........oocooceieieaveiecncecscianes $950.00
Channel Microwattmeter, w/(2) 1 MHz-7 GHz sensors

BOONTON 42B/41-4B Analog
Power Meter, with 1 MHz-12 GHz sensor

BOONTON 42B/41-4E Analog POwer MBLEr, ..............cooorsooeesvorisrnisns $500.00

GENERAL MICROWAVE A76M240A ...........oooeovarvimismmsisosocssirionis $300.00
Power Meter & Sensor, 0.01-18 GHz. -35 to +10 dBm
HP 4358/8481A Power Meter,
-30 to +20 dBm, 10 MHz-18
HP 4358/84828 Power Meter, ........
010 +43 dBm, 100 kHz-4.2 GHz
HP 4358/8482H Power Meter.
-10 10 434 dBm, 100 kHz-4.2 GHz |
HP 436A-002,022/8481A Power Meter, .
HP B47TA Power Meter Calibrator, for Hi
HP K486A WRA42 Thermistor Mount, ..
18.0-28.5 GHa, for 432 series
HP QB486A Power Sensor, .. O e
33.0-50.0 GHz, WR22, lor4sysms
HP R488A WR28 Thermistor Mount, ..
26.5-40 GHz, for 432 series
HP RBABEA WR28 POWES BONSO, ............o..ccoccsirmresriresmcserernnienees $ 14500.00
26.5-40 GHz, for HP 435/6/7/8
RF MILLIVOLTMETERS
BOCNTON 92B-0pt.05 RF Mill
10 kHz-1.2 GHz, 75 Ohms scale
RACAL 2303 TRMS Leve! Meter,
10 kHz-2 GHz. -77 10 +23 dBm, GPIB

AMPLIFIERS, MISCELLANEOUS
AMPLIFIER RESEARCH 1W1000 ..
Ampiifier, 30 dB gain, 1-1000 MHz, IWanouloul
BOONTON 82AD-0pt.01A Modulation .. it
Meter, AM, FM, 10-1200 MHz, GPIB
HP 415E SWR Meter
HP 485A Amplifier, 20/40 dB, 5 Hz-1 MHz, 1/2 Watts0 Ohms .........
HP 8447A Amplifier, 20 B, .00
0.1-400 MHz. 5 dB NF, +6 dBm output
HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, +13 dBm outpul .
HP 8447F Preamplifier | Power Amplifier, 0.1-1300 MHz
HP 8901A Modulation Arwm 150 kHz-1300 MHZ ,
HP 89018-1,2.3 i
0.15-1300 MHz, rear input, OCXO extlo
HP 8970A Noise Figure Meter
HUGHES 1177HO2F000 TWT
Ampiifier, 4.0-8.0 GHz, 10 Watts output
MICROWAVE SEML.CORP. MC5112 ..
Noise Source, 25.5 dB ENR, 1.0-1
ROHDE & SCHWARTZ ESH2 Test ...
Receiver, 9 kHz-30 MHz

Doubler, 13-20 GHz +10 dBm in,
BIRD 6736-300 1 kW Load, 25-1000 MHz, LC(f), with wattmeter ... .00
CONTINENTAL MW. RAE28-K-M WR28 x K(m) Endfire Adapter ..... $225.00
FXR/MICROLAB S3-02N Triple
Stub Tuner, 200-1000 MHz, 100 Watts max., N(m/1)
GR B74-LTL Constant
Trombone Line, 0-44 cm, DC-2 GHz
GR 900-Q GRI0O 14mm Ir Adapters
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 .
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz .
HP 33321K Step
Atten,, 0-70 0B, DC-26.5 GHz.asmm
HP 33327L-006 P
Step Attenuator, 0-70 dB, DC-40 GHz, 2.9mm
HP 774D Dual Directional Coupler, 20 dB, 215450 MHz ..
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz.
HP 7780 Dual Dir. Coupler, 20 ¢, 100-2000 MHz, N test port .
HP 7780-011 Dual Dir.
20 dB, 100-2000 MHz, APC7 1881 port
HP 8431A 2-4 GHz Band Pass Filter, NIMA) ...ccc.oooeivivmmsiscimcininnns
HP 84708 Crystal Detector,
10 MHz-18 GHz, neg. pd APCT
HP 8472A Crystal Detector,
10 MHz-18 GHz, neg. pol., SMA
HP 84728 Low Barrier su-om el
10 MHz-18 GHz, neg.pol., S
HP 8494A-001 Step Attenuator, 0-1‘ dB, DC-4 GHz, N(tA) .........
HP 8494B-002 Step Attenuator, 0-11 dB, DC-18 GHz, SMMW
HP 8484G-002 Programmable . ...............
Step Attenuator, .0-11 dB, DC-4 GHz, SMA
HP 84
Step Mnmmu-. 0-70 dB, DC-4 GHz, SMA
HP 8455H-002 P
Step Attenuator, 0-70 dB, DC-18 GHz, SMA
HP B497K-004 Programmable .....
Step Attenuator, 0-90 dB, DC-26.5 GHz
HP K281C-012 WR42 x APC3.5(m) Adapter

$400.00
$750.00
~..$300.00

HP K382A WHA2 DIrect REadIng .........oooiooviioosieereeir s 9 2. 900,00
or, 0-50 dB, 18-26.5 GHz

HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz .00

HP K532A WR42 Frequency Meter. 18.0-26.5 GHz .. .00

HP K§70A WRA2 Siide Screw Tuner, 18.0-26.5 GHz .
HP K9148 WR42 Moving Load, 18.0-26.5 GHZ .........

HP R532A WR28 Frequency Meter, 26,540 GHz..... .00
HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz .00
HP R914B WR28 Moving Load, 26.5-40 GHz 250.00
HP V3B5A WR15 Isolator, 25 dB, 50-756"2. .00
HP V752D WR15 Directional Coupler, 20 dBl, 50- 50.00
HP X870A WR90 Slide Screw Tuner ... 150.00
HUGHES 45712H-1000 WR22 Frm Meter, uma T .00
HUGHES 45721H-1000 WR28 .. i .00

Direct Reading Attenuator, 0-5008, 26 5-40 GH:
HUGHES 45732H-1200 WR22 Level 2 SRR
Set Attenuator, 0-25 dB, 33-50 GHz
HUGHES 45772H-1100 WR22 ..
Thermisior Mount, -20 lnuOdBm 33—50(!!42
HUGHES 45775H-1100 WR12
Thermistor Mount, -20 to +10 dBm, 60-90 GHz
HUGHES 4?3|8H-| 111 WRI10 .
uneable Detecior, 75-110 GH:. pnsllhre pdamy
HUGH'ESl’msH-121 1 WR19 Flal .
Broadband Detector, negative, 40-60 GHz
HUGHES 47974H-1000 WR15 SPST PIN ..

Switch, 260 MHz speed, 60-62 GHz lesponso
MWA-COM 3-19-300/10 WR19
Directional Coupler, 10 dB, 40-60 GHz
MIDWEST MICROWAVE 3537 DC Block, ...

Coupler, 195 dB, 1-1000 MHz. SMA(l)
pl

MINI-CIRCUITS ZHL-42

30 dB gain, 0.7-4.2 GHz, +28 dBm 15V, SMA
NARDA 3000-SERIES Directi
NARDA 3024 Bi-Directional r, 20 dB, 4-8 GHz ...

NARDA 3090-SERIES Precision High DﬁoclMQy Gmp!su
NARDA 368BNM Coaxial High .. T
Power Load, 500 Watts, 20-186Hz. N{m)
NARDA 3752 Coaxial Phase Shifter,
0-180 deg/GHz, 1-5 GHz
0-55 deg./GHz, 3.5-12.4 GHz
NARDA 4000-SERIES SMA M Di
NARDA 4245-10 Directional Coupler, 10 dB, 4-12 GHz, SMA() .......
NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA(T)
NARDA 5070-SERIES Precision Reflectometer Couplers ..
MNARDA 765-10 10 dB Atenuator, 50 Watts, DC-5 GHz, N{mﬁ)
NARDA 769-30 30 dB Aftenuator, 150 Watts, DC-6 GHz, N ..
INARDA 792FF Variable Attenuator, 0-20 ¢B, 2.0-12.4 GHz ...
NARDA 794FM Direct
Variable Attenuator, 0—4003. 4-8 GHz
Detector, 1-18 GHz, nompdww SM.A(mm
PAMTECH KYG1014 WR42 Junction )
Circulator, 18.0-26.5 GHz
SONOMA SCIENTIFIC 21A3 WR42 ..
Circulator, 20 dB, 20.6-24.8 GHz
SPACEK LABS K-2X F
Doubler, 9.0-13.25 GHz in/ 18.0-265 GHz out
SPACEK LABS KA-3X Frequency Tripler, ......
8.83-13.33 GHz in/ 26.5-40.0 GHz out
TRANSCO 705C90100 Latching
DPDT Transler Switch, DC-26.5 GHz, 28 V
TRG B528 WR22 Direct Reading ...
Phase Shifter, 0-360 deg.. 33-50 GH:
TRG V551 WR15 Frequency Meter, 50-75 GHz .
TRG W551 WR10 Frequency Me'lel 75110 GHz .,
WAVELINE 100080 WR28
rossquide Coupler, 30 dB
WEINSCHEL 1515 Power Divider, .
2-Way, DC-18 GHz, SMA(M#)
WEINSCHEL DS109 Double ...........ccooocuurmmmresinssssons
Stub Tuner, 1-13 GHz, N(‘Ml
WEINSCHEL DS109LL Double
Stub Tuner, 0.2-2.0 GHz, N(m/A)

i COMMUNICATI-ONS ‘

HP 3762A/3763A BER Test System, 1 kHz-150 MHz .. ...31‘6568%

HP 4935A-003
Test Set, 20 Hz-110 kHz, batiery power
HP ssuomupla Bus Analy ggg.on
sync. generator, TSG7 color bars
‘I‘EK 1411R PAL Gen, w/SPG12 sync; .. Framm e 7y M
TSG11 color bars;TSG13 Hnaamy
TEK 1411R PAL Test Gen ... $1,000.00
W/SPG12.TSG11,75613.TSG15.7SG16
TEK 1411R PAL Test Gen.. . $1,100.00
w/SPG12.TSG11,TSG12,TSG13,TSG15.TSG16
TEK 1411R-0pt.04 PAL Test Gen..w/
SPG12,TSG11,TSP11,TSG13,TSG16,TSG16 ..conovveccrricene. $1,400.00
TEK 1420 NTSC .00
TE:nm\mscrwSowGenmmmmmm g

: MISCELLANEOQOUS

PA.R. 5206-95,98 Two-Phase Lock-in AMp., ...oooicemiiinicieensss
2 Hz-100 kHz, GPIB

P.A.R. 5209 Lock-in Amp.,

0.5 Hz-120 kHz, tnouadynmicmm

TB(TK‘!SMS-“TMMM

Write in 80 on Reader Service Card.
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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

IF WE DON'T CARRY IT ... WE'LL FINDIT
QUICKLY ... AT REASONABLE PRICES.

BAK 3020,

ey

Fluks B070A, Synihesized RF Signal Generainr

PRICES SLASHED
UP TO 50%

HP 4324, Power Meter wCabloB478, 01-18GHz Senser, . ...

s
1 5A [metered) .
HP 62028, Power Supply, 40V @ 75 (meterec) .-
HP 82008, Power Supply, 7.5V @ A [melered).._
HP A, Powr Siply (e, -0V 8 34,02

HP B45B, Auto Preselecior, 18-186Hz .. ... .. $350

HP 85538, RF Plgen for 140 Series Mainframes),

HP BSSTAVIBOTR, Spectrum Analyzer, 01-350MHz ........... 850
$400
200
00
00

HP BB1A, Sweeper Generator, 1-11OMHz. . ...............
HP 8614A, Signal Generator, 000-2400MH, AWFM Leveled . .
HP B518A, Sigral Generalor UHF, 1.845GHz, +10-12608,

HP B5408, Signal Generator, 5-1050MHz, Opt. 002001 or 003. $1,800
HP 86408, Signal Generalor, 5-512MHz Opt 001 o
HP B660C, Fraquency izer wBGE0ANBES0TABES328. . $2,500
HP B743A, Reflection Test Sat, 2-1246H .. ............... 250
HP B301A, Modulation Analyzer
HP 530004, DVA Conveter ...
HP 59501A, HP-IB Isolated DVA Converter
Kepeo ATE15-50M, Power Supply, 0-15V @ 50A

Kepoo ATESE-6M, Powar Supply, 55V @ 5A............ ...
Kepco BVP100-4M, Bi-Polar Power Sugoly, 0-100V @ 44
Kepco JOE 36-15MVPT, Power Supply, 036 @ 15A (metered)
Kepco JOE 36-BMVPT, Powsr Supply, 036 © A (metered), ...,
Krohvy+Hte 3200, Dual Channe! Tunable Fier, 20Hz- 2z,

Roclkdand 1022F, Dual Hilo Fiter
Rockdand 5100, Synthasizer, DC-2MHz, 001 Hz Resoluion . .

Sancore S0B1, Scop (100MHz) wiNew Probes, Dual Trace ...
Sencore SC61, Scope (100MHz) wo Probes, Oual Trace .. ...
Sencore TVAS2, TV Video Analyzer b

Soranson DCA-80-5A, Power Supply, B0V @ 54

BAL 1128, PLOPAF Synthesizer ... .......... P )
Tok DCS03, Plugrin Counter Universal, 100MHz . . $150
Tek DMSOIA, Plug-n DMM, 41203t .. ... §178
Tok DMSO2, Pug-n DMM, 41201 ... . $150
Tek FG501, Plug-in Function Generaior, .001Hz-1MHz ........ $IT5
Tok PGS01, Plug-n Pulse Generalor, SHz-50MHz. §175
Tek PS501-1, Plug-in Power Supply ... $150
Tek PSS03A, Plug-n Power Supoly Trghe .. ... 75
Tek 0IG-502, Plug-in Oplical impuise Generator (unused) $950
Tek T922, Scope (15MHz), Dual Trace, nice . . $175
Tek TMSO3, Power Module, 3 Siot. . . $12s
Tek TMS04, Power Module, 4 Slol . §150
Tek TMS05, Power Modue, 6 St $200

TKTWDIZ0, Dighzer .................oo.. T
Tok TAIBA, Phog-n (2250, Sngie TracoAmp ...

Tek 7A18, Plug-n (T5MHz), Dual Trace Amg. .., . .. 850
Tek TA19, Plug-n (B00MHz), Single Trace Amp .., .o 5100
Tek A28, Phugn (200MHz), Dual Trace Amg... .. ....$100
Tek 7BS0A, Phug-in (150MHz), Tme Base. ... — 1]
Tek 7B53A, Plugrin (100MHz), Dual Time Base. . . ... $100
“Tok 787D, Phug-n (200MHz), Time Bass ... -850
ek 780, Plug-h (400MHz). Delayed Tims Base . $100
Tek TBA2A, Plug-n (S00MHz), Dual Time Base. . . §128
ek 7D11, Phug-n Digial Detay . .............. 5128
Tok D13, Plug-n DMM 3-12DigH........... ... 5100
Tek TD15, Plug-n Countar/Timer, DC-225MHz . . . 1]
ek 7113, Spectrum Analyzer, 100KHz-1.8GHz ... §1500
Tek 7511, Plugrn Samping Unit........... . ]
Tek 134, Current Probo Amp........ o
Tek 453, Scops (BOMH2), Dual Trace . - ... 175
Tek 485, Scope (100MHz), Dual Trace . . L5428

8 L]

Tek 4858, Scope (100MHz), Dual Trace .
Tk 468, Soope (100MHz sinrage), Dual Trace
Tek 475, Scopa (200MHz), Dual Trace ...
Tek 4754, Scope (250MHz), Dual Trece ............
Tek 475/0M44, Scope (200MHz), Dual Trace wiOMM
Tek 485, Scope (350MHz), Dual Tracs ..
Tek 2213, Scope (BONHz), Dual Trace . .
ek 2215, Scope (BOMHz) Dual Trace. . .
Tek 2235, Soope (100MHz) Dual Trace. ...

Tek 2336, Seope (100MHz) Oual Trace. ...

Tek 245, Scopa (150MHz), 4-Channel Cursor Readout. . .. ..
Tek 2445A, Scope (150MHz), 4-Channel Cursor Readout ... .
ek 2485, Scope (300MHz), 4-Channel Cursor Readout. ...
“Tek 7104, Scope (1GHz), Dual Trace.. ...

Wavelek 145, Pulsa/Funciion Generalor, 0001-20MHZ. ..., 00
Wavetek 185, Lin Log Sweep Generator, 0001Hz-5MHz ... 300
Wavetek 288, Synthesized Function Generator, 20Hz-20MHz

Wavelek FG38, SweepFuncton Generaior

8165, Programnaie Sig Lamo
HP B1B0A, Data GEnerior .............o.ovuvninnnins 250 2Hz100KHZ (UAUSET) .. .. ...ooeeeieniieiaeieiaen ©r
° 60-DAY WARRANTY
* 10-DAY RIGHT OF RETURN
* SATISFACTION GUARANTEED
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Newsbytes

09000 OOPOOPOEOIOIOLOEOOEONOEODTONOODOOO®
Listen to Your E-Mail Instead of Reading It!

Wnyvale. CA — 4Developers LLC has released Talking E-Mail v. 1.2, a

ndows 98/95/NT4 Brogram 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 easy-to-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, Talkin
E-mail lets Iﬁeople 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
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 and 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-sounding, understandable voice q!ualil¥.

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 messa%es 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
?ox{ml}oat(} 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

amarillo, CA — Mainstay today began shipping JustEdit™, a quick and painless
ay 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 uR the JustEdit paﬁe, enters the path to any web 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 is 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
{ustEdit, there's no need to start an FTP application, find a source file, or down-
oad 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 browser. 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 through making a simple change.

JustEdit maintains the same level of security ergtged by web pgge_s today. In
fact, JustEdit can be thought of as a transparent FTP client embedded 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

rice is $49.95. JustEdit can be purchased with immediate electronic deli at:
+/ /www.mstay.com. JustEdit works with Windows 95/98/NT, Macintos
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
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n this article, you will see ho
Ibuiid an inexpensive circuit thg
measures  temperatures

unique in that it requires no calibra-
tion whatsoewver. 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 THX10 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

and
humidities. The sensor circuitry is .

the sensor units described in this a
cle. You can pick up the X10 iny
face equipment at your logdl |
RadioShack. With THX10, you wall'%s
have to calibrate anything or str
up any wires between rooms. And
you can customize the monitor soft-
ware yourself, because it is written in

‘- ct the o€

BASIC.
In Part 1 of this two-

Wsor circuitry to an
K¥0/ interface, and how the X10
eiver and software works.

Why Bother to Measure
Humidity?

Ever since we moved from up
North to South Carolina several years

axpensive

g to adjust to the temperature.
Mot outside; the temperature outside
5. nearly always warm to hot and
(your body seems to become accus-
omed 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-iving
things, are also greatly affected by
the humidity, Our natural cooling sys-

tem is dependent on our sweat

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

installed.
@

The THX 10 circuit board v.-ri-th Eomponents

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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Figure 1. The processor circuitry,
digital temperature sensor, and
interface to X10 transmitter.
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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, 90% RH feels like 88°, but
90° F, 90% RH feels like a
whopping 122°1

Prolonged exposure and
physical activity at a heat
index of greater than 90 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 60-90° F range. High
humidities in the 80-90° 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.

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

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 90° F,
90% RH, than at 80° F, 90% 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
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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-in-
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 040° C (50-
104° 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. This 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-
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Figure 2. The humidity circuitry consists of the sensor
and three ICs. It connects to the processor circuit via

two inputs, one output, and voltage lines.

surements of the pulse
width.

The measurement process is
done twice; the first time measuring
the results of the input voltage, the
second time measuring the résults 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 wvolt. Dividing the pulse
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 PIC16CS8A
from Microchip used in this THX10
circuit communicates with the

humidity circuitry and with the tem-
perature chip, and does some calcw
lations to convert the data to °F and
% RH. It then sends the data to an
X10 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

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 J1. BR1 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 5Swolt supply with an
additional capacitor, C3, to reduce
high-frequency fluctuations.

RES1 connects to pins 15 and 16
of IC2 to provide a 4MHz dock
pulse. Unused pins 3 and 4 are
pulled high by R1 and R2 to avoid
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spurious signals that could
cause strange reactions. 1C2,
a programmed Microchip
16C58A PIC chip, uses the
other lines to communicate
with the temperature sensor,
the humidity circuitry, and the
X10 interface.

Pins 6, 7, and 8 are used
to communicate to IC3, a
Dallas DS1620 thermometer
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.

Figure 3. Foil Pattern for THX10 — top side.

Typical error for a normal

Figure 4. Foil Pattern for THX10 — bottom side. environment (about 0 to 120°

= F) is well within the 1° F reso-
T s—nit—a lution.
| C4 is an additional filter
capacitor to reduce spurious
high-frequency noise. Data is
transmitted to/from
input/output pin 1 of IC3,
while pins 2 and 3 are inputs
from IC2. More details on the
DS1620 can be obtained from
Dallas Semiconductor Corp.
Pins 10, 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. LED1 is

Figure 4a. Foil Pattern for THX10 — bottom
side (inverted).

‘ Program T_H_X10.BAS written in PBASIC for BASIC STAMP |
' For programmed PIC16C58A-04, email mkeryan @ pobox.com
* Copyri 1998 Mike Kergan
“ Interfaces: input allas DS1620 Digital Temperature IC
input  Figaro NH-08 Humidity sensor and associated
circuitry giving a variable width pulse
k& 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

Pe W = TR Y

The system grabs either temperature (from a digital temperature IC)
‘or humidity {?mm,a linear humidity-dependent resistive sensor)
‘alternately every 5 minutes. Each one is updated every 10 minutes.
‘The display is a single Led which blinks the appropriate number

‘of times to count out each digit of the temperature or humid. data.
‘Captured data is output to the X-10 controller as a series of 8

‘on or off bits. Temperature data is in deg. F., Humidzig sent via

‘X-10 is % relative humidity, with the last bit set (+128), so that
‘receiving program monitoring X-10 line can tell which is which.

‘-—-igg_utfoutput pins
LRAST=0 ‘ PINO is reset for DS1620
SYMBOL CLK =1 ' PIN1 is clock for DS1620
Sheclomi,  mesmmcecsn

Qp = i in ng, outputting a bi
SYMBOL RelayOn = 3 * PIN3 is relay output for on state
SYMBOL Led = 4 “ PIN4 is output to Led
SYMBOL RHget = 4 ‘ PIN4 also used to switch between:
¢ 0 = applied voltage measured

: = rasgonsa ltage measured

SYMBOL RHon =5 activates RH circuitry

9 1
SYMBOL RHin = 6 :

PINS
PING is input puise for RH
SYMBOL RelayOff = 7 P

IN7 is ‘output for off state

" data to DS1620; WO overlaps BO, B1,

SYMBOL DSin = WO ‘ data from DS1620; and BITO-BIT7,
SYMBOL DSDat = ‘ data in DS format; and BIT8-BIT15
SYMBOL BitOut = BITO  * output data one bit at a time

SYMBOL Bitin = BITB ‘ input data one bit at a time

SYMBOL SignBit = BIT8 ' data is negative (deg C) when this bit is set

ISec = B4 ' 8 bit counter for 2.3 second increments
B5 * 1 = temperature, 0 = humidity
* humidity, % RH
= B6 °* temperature, deg F
SYMBOL LedData =B6 ‘ data to pulse out on LED
SYMBOL Unused =B7 '
SYMBOL DataOut = B8 ‘ data to send to relays
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Figure 5. Parts placement for THX10 — top used for monitoring and

side of PC board. debugging, and as a human
SYMBOL Pulses = B9 ' 8 bit register for counting pulses
SYMBOL | = B10 * index for loop
SYMBOL J=B11 ‘ temporary variable

SYMBOL ABit = B11
SYMBOL V0 =W1

SYMBOL V1 = W6

* bit sent to relays

* pulse width for applied voltage to hum. sensor

‘W1 overlaps B2 and B3

' pulse width for response voltage from hum. sensor
. overlaps B12, B13 which are used during

GOSsuBsS

‘—————constants
SYMBOL WConfig = $0C * code to write to configuration register

SYMBOL CPU = %10

* configuration bit for thermometer mode

SYMBOL OneShot = %01 * configuration bit for one conversion only

SYMBOL StariC = $EE

' code to start conversion

SYMBOL RTemp =$AA ' code to read temperature out of DS1620
‘————initialize the DS1620 chip's EEPROM at power-up

HiGH CLK - sl Hlgh por o
“initially high per specs

PAUSE 2000 * let everything stabilize

DSout = WConfig * write configuration

GOSUB ShiftOut ‘1o DS1620

DSout = CPU + OneShot * thermometer in 1-shot mode

GOSUB ShiftOut ‘to DS1620

LOW RST * deactivate DS1620

Pulses = 3 “ send 3 long blinks
GOSUB BlinkLed * o tell its on and working

‘—————continually loop between here and end

Loop:

WhichOne = WhichOne + 1 & 1
IF WhichOne = 1 THEN Temper

‘counts1,0,1,0, 1, ...

‘—————get humidity data when WhichOne =0

Humid:

HIGH RHon * turn on humidity circuitry
PAUSE 2000 * wait till stabieldﬁy
PULSIN RHin, 0, VO * get pulse width for VO (applied)

IF VO < 10 THEN Humid * eliminate glitches

HIGH RH * switch from lied to re:

R T
in, 0, get pulse wi response

LOW RHget * shut down V1 output

LOW RHon “ shut down humidity circuit

HumiData = 140 " V1 /V0 + 61 /2 ' % relative humidi
DataOut = HumiData + 128 * set high bit
GOTO Relays



interface, but is not needed for oper-
ation otherwise.

Pins 9 and 13 are used as out-
puts to the X10 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 1C4 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,

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, RH1, 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

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-

or are open circuits when no current | Hz is applied to the input (across pins | ment and render it wuseless. | nation sets the rate of oscillation.
- For the part values shown, it is
| TABLE 1. HEAT INDEX TABLE gty
To use the tabie, find the —in .F— the and the relative humidity — in % — the left. The | ... N 7
Gall S aesaaokon DLV Yo 6 T T ekt TS 1 o hol T ocitElion o R paratios o wilact || 2 Onthe PCboard)is a Swolt, 1KHz
ally feel. gated squarewave. C6 is used to
translate this from a [+5V to OV] sig- -
Air Temperature, deg. F. nal to a [+2.5V to -2.5V] (true AC)
signal. It is reduced to a 1-volt signal
70 75 80 85 20 95 100 105 110 115 120 [+0.5V to -0.5V] by the divider made
up of resistors R11 and R12. This 1-V
Relative Heat Index: Apparent Temperature 1-KHz AC signal can then be applied
Humidity . to the humidity sensor.
IC7 (a CMOS quad bilateral
0% 64 69 73 78 83 87 91 95 29 103 107 5 : :
M- 68 70 75 @0 RS- eG . TIe0  1e a1 116 switch) and gate IC6-C (used as an
£ B2 & oS Bomaacm 4w ) il
’ the humidi  circui
£ g 4 o2 2 @ @8 8 g @ G ool g homy
70% 70 77 85 93 108 L 49T 44 the input or the output to the mea-
% ;} g g %2 }g }% }575 suring circuitry that follows it. When
. ‘RHon’ is high (+5V), the 1V 1KHz
100% 72 80 91 108 133 166 AC signal is applied to the input to

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 1C6-B) are used to
create a S-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-

the sensor, and an output is sent to
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the rest of the circuit. However, sig-
nal ‘RHget’ (from the CPU pin 10) is
used to create a SPDT switch so that
the output via pin 10 of 1C7 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 @ 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’ 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 '‘Pc.’ 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. 1V
(for ‘control’ or for 100% RH ‘test’)
to nearly OV (for about 30% RH
‘test’). The amplifier IC8-A and resis-
tors R14, 15, 16, 17, and D1 rectify
the AC signal and amplify it to more
measurable levels. D2, C7, and R19
filter it so that the signal at ‘P’ is a
DC signal that is approximately 2.5V
maximum, about 0.5V 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
D3, so that the high tip of the trian-
gle is at about 2.9V, while the low tip
is about 0.4V, at 'P£." 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-

‘integrated circuit, Jameco #144240 or Dig;;o

PARTS LIST FOR
HUMIDITY-TEMPERATURE TRANSMITTER

SEMICONDUCTORS

IC1 - 7BL0O5 5-volt 100-mA voltage regulator integrated circuit, TO-92 package
IC2 - PIC16C58A-04, Microchip B-biﬁilsc microcontroller integrated circuit pro-
i;rammed with THX10 program (see below)

C3 - DS1620, Dallas digital thermometer integrated circuit, Jameco #114382
IC4, IC5 - 4N27 (NTE/ECG #3040) optoisolator: diode and NPN phototransistor
#AN27QT-ND
IC6 - CD4011 quad 2-input NAND gate integrated circuit
IC7 - CD4016 quad bilateral switch CMOS integrated circuit
IC8 - LM3900N or CA3401N 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

D1, D2, D3 - 1N4148 or 1N914 silicon switching diode 75-PRV 10-mA

LED1 - Light emitting diode, red

(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

%1* 100-uF, 25-WVDC, electrolytic
C2 - 22-uF, 25-WVDC, electrolytic
€3, C4 - 0.1-uF, ceramic disk
ST

C7 - 1.0-uF, 25-WVDC, Nec{misc
C8 - 0.0047-uF, 10% mylar

ADDITIONAL ‘iﬂm AND MATERIALS
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
pensated linearized-

RH1 - NH-03 temperature-com,

AC humidity sensor, available

from Figaro USA, www.figarosensor.com (see below) i
T1 - low profile transformer 115-V 60-Hz primary, 12-V @ 50-mA secondary,
from Advanced

SPK0051200-10001 or equivalent, avai
Industries, www.a

Components

com (see below)

dvancedcomponents.
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

ion Systems #4031) or RadioShack

1-2677¢ (see text)

Automation
PC Interface - X10 Activehome CM11A (Home Automation

www.smarthome.com #1140), also avail
at RadioShack stores, Home Controls
ete. (see text)

Inc. www.

e as part of X10 home automation kit

Is.com #XTCK11A,

IC sockets, PC board (see below), suitable enclosure, wire, hardware, PC and
software, etc. ;

Note: The followi

items are available from M. Kﬂ?ll'l, 207 Baucom Park Dr.,

Greer, SC 29650: r:lprogrammd IC2 and 3-1/2" diskette with X10 monitoril;g

software, circuit boa

etc., $15.00; Etched and drilled double-sided

ut,
board, $20.00; RH1 humly 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 iunngs SC residents add 5% sales tax. Source code for PIC controller and for

PC monitoring available.
- Michael J.

— 207 Baucom Park Drive — Greer, SC 29650

(864) 244-4175 — mkeryan @pobox.com

ever the voltage of the trianglewave
is less than the DC level at ‘Pe.’ The
two squarewaves are gated by IC6-D
NAND gate to form a pulse, that is at
0V only when the trianglewave is
increasing and is at a lower voltage
than the DC voltage at 'Pe.” The
width of this negative pulse is there-
faore directly proportional to the DC
voltage at ‘P-e" and thus also propor-
tional to the AC voltage at ‘Pc.’

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 osdillator 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 drcuit 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 THX10 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 (1C8) 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 J1, 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 R12, 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 R12A or R12B position on the PC
board. The only capacitors that are
critical at all are C5 and C8. 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, BR1, LED1) —
the flat ends all go toward the top of
the board. RES1 can be oriented
either way. RH1 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 1s (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
ICs.

Testing and Calibration

To test the board after construc-
tion, connect either a 12-volt (AC or
DC) supply or a S-volt battery to pins
1 and 2 of 11, 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 blink out the humidi-
ty, in %. Try breathing directly on the
humidity sensor just before it takes a
reading, and notice the change in
humidity.

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
isnt any. The Dallas thermometer
chip (IC3) is truly digital; it sends
binary data to the CPU. The humidity
circuit (see section: ‘The Humidity
Circuit’) uses a self-calibration tech-
nique. Any inaccuracies that occur
are due to either the sensors them-
selves, or are due to their placement
and the possibility that they might
not be ventilated adequately.

The temperature is only half of the story.

The only thing that remains to
be tested is the interface to the X10
transmitter. We'll 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 self-
contained instrument that can com-
municate its findings via a LED.

Next time, we will explain how
to interface this instrument to an
inexpensive X10 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
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AZ - PHOENIX - Auction. St. Clement of Rome
Catholic Church Social Hall, 15800 Del Webb
Bivd. Talk-in: 147.30+ West Valley ARC, Ralph
WODNO, 602-582-8208.

E-Mail: wdno@woridnet.att.net

AR - WEST MEMPHIS - Hamfest. Eugene Woods
Civic Center, 212 W. Polk. 9am-<4pm. VE Exams.
Talk-in: 147.150+, 444.775+. Dixie AR Group,
Kellye Farris KBSRCE, 870-732-8724.

E-Mail: kb5rce@media-two.com

LIAUSA.NA E-Mail: Imonster@pcpartner.net
KS - MOUND CITY - Hamfest. Mine Creek ARC,
Bill VanKirk WOPT, 913-795-2080.

E-Mail: bvkirk@kanza net

ARS, Janny Myers WA4NGY, B43-747-2324.

E-Mail: brycemyers@acl.com
E-Mail: wadusn@amsat.org

FL - MIAMI - Tropical Hamboree. Fair Expo
Center, S.W. 112th Ave. & Coral Way. VE Exams.
Talk-in: 146.925, 146.76, 444.525. Dade Radio
Club of Miami, Evelyn Gauzens. 305-642-4139,
E-Mail: edg@elink.net. 305-226-5346, E-Mail:
wddsfg@belisouth.net. Web: www.hamboree.org

OH - LORAIN - Hamfest. Northern Ohio ARS,
Mike Willemin WBELU, 440-324-4574

PA - LATROBE - Hamfest. American Legion,
1811 Ligonier St. Bam-1pm. Talk-in: 145.150
(-600). Chestnut Ridge ARC, William Demosky
K3AFS, 724-539-1552

FL - ORLANDO - Hamfest. Northern FL Section
Conv., Tim Starr AEANJ, 407-850-9258.

E-Mail: AEANJ@aol.com

Web: hittp://www.oarc.org/hamcat.html

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

MA - MARLBOROUGH - Hamfest, Mariborough
Middle School, Rt. 85. 10am-2pm. Algonquin
ARC, Ann Weldon KAIPON, 508-481-4988

MI - NEGAUNEE - Swap & Shop. Township Hall.
Talk-in: 147.27. Hiawatha ARA, Bob Serfas
NBPKN, 906-226-9782. John Veight NBRSE,
906-228-9417

NY - WESTFIELD - Hamfest. Westfield Exempt
Volunteer Fireman's Assn,, 75 Bourne St. Bam-
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- B8.5Hz,

444 200+ 88.5Hz, 145.35- BB.5Hz. ARES, POB
5378, Amarillo, TX 79117. E-Mail: wally@@ndbz.org
Web: www.ndbz.org

Center, 2621 4th Ave. Talk-in: WOBXR 146.28/.88
and 146.04/.64. Davenport ARC, Kent Willlams
KOUQI, 309-796-0718, 4-9pm only, E-Mail:
kSugi@arcsupport.com E-Mail: kSuqgi@netex
press.net Web: http:/ /www.arcsupport.com/drac
OH - MANSFIELD - Mid*Winter Hamfest &
Computer Show, Richland County Fairgrounds,
Talk-in: call WBWE on 146.34/94. InterCity ARC,
Inc., Pat Ackerman N8YOB, 4195897133 after

2pm EST.

AR - RUSSELLVILLE - Hamfesl. AR River Valley
AR Foundation, Margaret Alexander KCSMCS,
501-968-7270. E-Mail: ealexand@cswnel.com

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
6519-561-0052

FL - BROOKSVILLE - Hamfest. Spring Hill VFW

'ing an event and would like
indude

MEmCﬂmwgaMWhmhﬁmngmmMMas
ameheurradiohamfeﬁs flea markets, etc. If your organization is.

a free listing, mmactusatleastﬁbdaysmadvame
gourﬂyer esumamdatnendm namggfmepersonmm and

or

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.htm
NY - HORSEHEADS - Hamfest. Elmira College
Murray Athletic Center Domes, Rt. 14. B8am-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 - Hamfest. Polk County
Fairgrounds, 520 S. Pacific Hwy. W. Talk-in:
146.86-. Salem Repeater Assn. and Oregon Coast
Emergency Repeater, Evan Burroughs N7IFJ,
503-585-5924 before 8pm.

E-Mail: n7ifj#teleport.com

Web: hitp://sra.goldcom.com/sraflyer.htm

TX - SMITHVILLE - Hamfest. Bastrop County
ARC, Lynn Fisk K5LYN, 512-360-4809. E-Mail:
keSkfv@onr.com Web: hitp://www.gsl.net/kbSyae

CANADA - BRITISH COLUMBIA - NEW WEST-

MINSTER - Hamfest. Burmaby ARC, Harry
VETHNC, 604-530-3962

M1 - FARMINGTON HILLS - Swap 'n Shop,
William M. Costick Activities Center, 28600
Eleven Mile Rd. Bam-3pm. Talk-in: ]45.350-
repeater and 14652 simplex. Livonia ARCs,
734-261-5486. E-Mail: swap@larc.mi.org

Web: www.larc.mi.org

NC - ELKIN - Hamfest. Briarpatch & Foothills
ARCs, Jimmy Holbrook KB4GKI, 336-957-3820.
E-Mail: kbdgki®aol.com Web:
http://members.aol.com/kbdghi/kbdgki.html
NY - FREEPORT - Hamfest. Armory, 63 Babylon
Tnpk. 8:30am-1pm. Talk-in: 146,850 (136.5 PL).
LIMARC, 516-520-9311. E-Mail: hamfest@limar
c.org Web: hitp://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: Ibrumett@glasgow-
ky.com Web: hitp://www.scrtc.blue.net/mcarc
ND - BISMARCK/MANDAN - Hamfest. Central
Dakota ARC, Dennis Murphy KOGRM, 701-258-
6747. Web: hitp://www.qsl.net/cdarc

VT - MILTON - Hamfest and Convention. Miltan
High School, Rt. 7. Bam-3pm, Talk-in: 145.15-,
RAs of Northemn VT, Mitch Stern W1SJ, 802-879-
6589. E-Mail: wisj@vbimail.champlain.edu
Web: http://www.ranv.together.com

OH - CINCINNATI - Convention. Cincinnati

Gardens, Exhibition Center. Great Lakes Div,
Conv., William Tittle KABLAY, 513-661-1861.
E-Mail: gldivconvention@junoc.com

NY - CHEEKTOWAGA - Hamfest. Lancaster
ARC, Luke Calianno N2GDU, 716634-4667.
E-Mail: icaliannotifreewwweb.com Web:

hitp:/ /hamgate] sunyerie.edu/~larc/greaterbu
ffalowinterhamf

NY - MELVILLE - Hamfest. Radio Central ARC,
JoAnn Colletti N2IME, 516-399-1877.

E-Mail: wo2né@ii.net

OH - CIRCLEVILLE - Hamfest. Teays ARC, Roy
Ulko KGBEK, 740-477-8310.

E-Mail: royulk@sciota.net

OH - CUYAHOGA FALLS - Hamfest. Emidio &
Sons Party Center, 48 E. Bath Rd. Bam-2pm.
Cuyahoga Falls ARC, Carl Hervol NBJLQ, 330-
497-7047. E-Mail: carlh@pop.raex.com

Web: hitp://www.cfarc.org/hamfest. htm

Central Shows
84.':;312-1900 & 1-888-2966066
ww.eompu:e
m E-Mail: jeff@fivestar
www.fivestarshows.com

e 8iaaazy o Productions

E-Mail: gamtnpro@birg.tds.net
georgiamo - umampm@cg‘n?

http://marketpro.
Narisaam Computer Show
770-663-0983.

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

PA - CASTLE S8HANNON - Hamfest. VFD
Memorial Hall, Library Rd. (RL B8), Bam-3pmn.
Talk-in: 146.955- N3RNX repeater. N35H ARC,
Steve Lane W3SRL, 412-341-1043,

E-Mail: slane@adelphia.net

Web: http://www.hky.com/~sanfordb/index.htm
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/k3mt/vws

WYV - FAYETTEVILLE - Hamfest. Plateau ARA,
Juddie David Burgess KCBCON. E-Mail: kcBecon@
usa.net Web: http://www.geocities.com/Cape
Canaveral/Launchpad/4842

MARCH 19989

MO - ST. LOUIS - Hamfest. Amateur Radio
Auction, Bill Schmidt WAQJCO, 314-544-1515

MS - PASCAGOULA - Hamfest. Jackson County
Fairgrounds, Civic Center. Fri: 5pm-O9pm, Sat:
Bam-3pm. VE Exams. Talk-in: W5WA 145.110-.
Jackson County ARC, Chares F. Kimmerly, 228-
8265811

NE - NORFOLK - State Convention. Fred
Wiebelhaus NOVLX, 402-379-1929.

E-Mail: diwlebel@sufia.net Web:
hitp://members.aol.com/davidnOxbn/evarc.html

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drivein.
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: miturner@bell
atlantic.net Web: http://ham.hsix.com/sara

TN - KNOXVILLE - Hamfest. Kerbela Temple,
315 Mimosa Ave. Bam-dpm. Talk-in:
144.83/145.43 or 146.52 simplex. Kerbela ARS,
Paul Baird K3PB, 423-986-9562

FL - NEW PORT RICHEY - Hamfest. Fred K,
Marchman Technical Educational Center. Sat:
8am-5pm, Sun: Bam-3pm. Talk-in: 146.670 or
145.330. Gulf Coast ARC, Rick Brown KFAGXS,
B13-842.2127, E-Mail: richari@gte.net

FL - ZEPHYRHILLS - Hamfest. Zephyrhills ARC,
Ernie Vanselow KD4VRY, 813-783-8389.

E-Mail: kddvrvégte.net

MA - WESTFIELD - Hamfest. Westfield South
Middle School. MTARA, Jim Allen N1RUT, 413
568-1175 days, 413-536-5182 eves.

E-Mail: Jim.Allen@the-spa.com

Web: hitp://www.mtara.org

NY - LINDENHURST - Hamfest. Great South Bay
ARC & Suffolk County RC, 516422.9504.

E-Mail: ka2d@li.net Web: hitp://www.gsbarc.org
W1 - WAUKESHA - Swapfest. Waukesha County
Expo Center. Bam-2pm, VE Exams. Talk-in:
146,82 PL 127 3. SEWFARS, John Breecher
NINWN, 414-835-7035

AZ - SCOTTSDALE - Hamfest. Scottsdale ARC,
Roger Cahoon KB7ZWI, 602-948-3548

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

CA - LINDA - Hamfest. Yuba Sutter ARC, Clara
KC6JPP, 530-742-2674. Ron W6EKJ, 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:
htep://www.finet.com/-crosby/ears/index.html
FL - SEBRING - Hamfest. Highlands County
ARC, Phyllis Dibble KD4CQG, 941-465-8176.
E-Mail: dibble@strato.net

Web: http://www.strato.net/~hamradio

KY - CAVE CITY - Hamfest. Mammoth Cave
ARC, Larry Brumett KN4IV, 502-651-2363.
E-Mail: Ibrumett@glasgow-ky.com

‘Web: http://www.scrtc.blue.net/mcarc

MO - KANSAS CITY - Hamfest. Ararat AR Shrine
Club, Steve Dowdy WJO0I, 816-941-3392

E-Mail: sdowdy@qni.com
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ND - WEST FARGO - Hamfest. Fairgrounds.
8am-3pm, VE Exams. Talk-in: 146.76-. Red River
Radio Amateurs, Mark Kerkvliet KGOFR, 701-282-
4716. E-Mall: mbkerk@worldnet.att.net

Web: http://www.rra.ong

NJ - WEST ORANGE - Hamfest, High School,
600 Pleasant Valley Way. 8:30am-1pm. 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, 973-402-6066.

E-Mail: n2tdi@juno.com

WA - PUYALLUP - Hamfest. Mike & Key ARC,
Michael Dinkelman N7WA, 253-631-3756 or
4258674797, E-Mail: mwdink@eskimo.com

MNC - CHARLOTTE - Hamfest & Computerfair.
Charlotte Merchandise Mart, 2500 E. Independ-
ence Blvd. Mecklenburg ARS, Tim Slay WO4G,
704-382-3234 (W) or 704-948-6283 (H),
E-Mail: wodg@w4bfb.org

Web: hitp://www.wdbfb.org/hamfest_htmi

LA - RAYNE - Hamfest. Acadiana ARA, Nolen
Griffith KSARH, 318-989-9039.

E-Mail: kSdpg@aisp.net

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

IL - STERLING - Hamfest. High School
Fleldhouse, 1608 4th Ave, Talk-in: 146,25/146,85

E-Mail: Isherman@essexl.com

Dennis Bauernfiend WB9ZNZ, 317-996-3782.

E-Mail; dennisbauemfiend@dfas.mil

Web: http://www.ebl.com/mcra

OH - CONNEAUT - Hamfest. Human Resources

Center, 327 Mill St. Conneaut ARC, Jack Marttila

KABTUU, 440-593-3353
Tl daa ]

A

FL - FT. WALTON BEACH - fest. Pl

& 443.85. Green Country Hamfest Assn., Merin

Griffin WB50SM, 918-622-2277. E-Mail:
CountryHamfest.org

Web: http://www.GreenCountryHamfest.org

?

AR - JONESBORO - Hamfest. Jonesboro ARC,
Mike Conley KC5ISI, 870-931-9957. Evelyn

A

ARC, Clyde Gowdy KE4FLC, 850-244—0624

Androsooggln ARC, Ilvan Lazure NIOXA. 207-784-

OCEAN STATE ELECTRONICS

CALL, WRITE OR FAX FOR OUR FREE 104 PAGE CATALOG 1-800-866-6626

y NSDSY, 870-932-1660.
E-Mail: jsnodgra@insolwwb.net
CA -

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.

VERNIER DIALS
1-1/2" Diameter 0-10 Marking . $11.95
1-1/2" Dismater 0-100 Marking $12.95
£ 2" Dismeter 0-100 Marking ... 51325

THE CAKEPANION RECEIVER KIT
2 TUBES GENERAL COVERAGE REGEN

* Receives Am. SSB. and CW

+ Regenecative Receiver Dasign
= Uses two BACS Tubes
= Continuous coverage 500 KC - 10MHz using pra-wound plug i cods
s in old tashioned r receivers (Coils sold below)

+ Smooth Vermer Dial Turng (No Logging Scale)

+ Jlet front end isolates the anlenna and adds RF gain

« Solid frequency

* Ultra sensitive reception

* Hi Fi quality audw inlo B ohma. Enough to drive a small
speaker (nol included)

Headphone Jack
+ Audio clipper circust sfiminates key clicks and heavy static
* Solid state power supply
+ Compiete punched and driled chassis.
-dwhu\q--w-cmhdj
. wmmmmmw
Include color piciorals. Irhm-lmcl\.dud
+ Assembly fime approx. 6 hours

QRP CW TRANSMITTER KIT
2 TUBES, 3 BANDS

with Pre Wound 80 Meter Codl Included

* Complete Instruction and Color Pictorials
= Usa with any Aeceiver or Transceiver
* Includes 2 Crystals for 80 Meters — 3.64MHz & 2.70MHz
= Complete Punched and Drilled Chassis.
* Measures 9°W x 8°D. Weight approx. § s,
« Assembly time approx. & hours

BE UNIQUE! GO ORP VINTAGE RADIO STYLE!

. YimLmL!pBCACWOSC BADS Final
« Complete

VERNIER DRIVE

American made 6 1 vermier drive. Has dual
plate mounting flange with two lapped holes
{2-56) lor dial mounting. Input & outpul mate
weith 144" shalt

$9.95

SIGNETICS NEG02AN

Balanced MaerOSC. Popular IC among
oxparimentars for buiding OC and super

hat reconers
$2.49

MINI-CIRCUITS SBL-1
DIODE RING MIXER

Double Balance Mixer
LOMF — 1-500 MHz
RF DC — 500 MHz
$7.95

OTHER MINI-CIRCUIT PRODUCTS IN STOCK

* Mensures 9 Wide x 0" Deep x 2" High = Weight approx. 5 e Part No. Descriplion Prics
ASSEMBLE ACOMPLETE ORP STATION. THE CAKEPANION RECEIVER CPCW-S 2 Tube Transmitier $109.95
MATES PERFECTLY WITH OUR CPCW-5 TUBE TRANSMITTER CPC-160 160 Meter Coil $995
CPC-80 80 Meter Coll (included) $9.95
Jon Mo, ] CPC40 40 Mator Codl $7.95
CPR1 2 Tube Roceiver Ki s1ngs cyiez 160 Mater Crystal ¥ B12MHz $9.65
CPR Broadcast Band Coil 500KHz-1800KHz 1495 CYI560 B0 Meter Crystal 3 580MHz $065
CPR-160 160 Metar Coil 1.5 MHz-3 OMHZ s9.9s CY7040 40 Metor Crystal 7 080MHz 3965
CPR-8D B0 Metor Cofl 2.9MHz-7 5MHz $3.95
CPR-40 40 Moter Coil 4 DOMHz-10MHZ $7.75 OTHER CRYSTAL FREQUENCIES IN STOCK. PLEASE INOUIRE.

AM RADIO
RECEIVER on a CHIP
(TYPE ZN414)

In & tiny (TO-82) transistor size case, 8 ten
transistor luned AF circui that requines no
setup or alignmant. Nearly s complate cir
cull, add batiary (1.1 18 1.8 volls), tuning
coil and capacitor and crystal earphona
Dists shests with circuil axamples included

ZNE1R . $7.95

DIGITAL LCR METER — ALSO MEASURES

um-AnLcHMuuu-m-yw afford. Now you
A MBASUTE Cf transformars, chokes from 1uH 1o 40H

Cmmlmlmmcmnﬂmmlmmmum

40 meg o

3 DC\II.O!CI)GV_ACV\DTBW

Froq 1Hz to 4MHz

Greal pnce for this instrument

LOM=-1850%.....cncicosiininn $79.95

DELUX SIGNAL INJECTOR/
CODE KEY TRACER
Adiustable. heavy duty This handy tester is both & signal

brass base with ball generator and recesver As 8 gen

erator use it to check oul an am
plfier. stage by stage Also lests
AM radio IF and AF stages As a
1ecaiver you £8n pin point whare a
defective part exists. Will Iransmat

beanng pivots. Designed
to hard usage. V16"
plaind comtacts

$16.95

VARIABLE CAPACITORS
BROADCAST TYPE — 1/4” SHAFT
1 GANG 14-365PF ...

and raceive simullaneously

CODE PRACTICE
OSCILLATOR &

FERRITE “LOOP-STIK" ANTENNA

Hard 1o find' Loop Stk Antenna
NOW IN STOCK!
— For radic recedvers
Tunes the broadcas! band,
S40KHZ-1600KHz
Msasures 142" Dis. %3 12" Long
Includes mounting brackat. 0=25, L=T88uH

1 ——

—

PLUG IN COIL FORMS

Wind your own coils with thase plug
in coll forms. Made from Grade XX
Phanclic Equipped with fim. making
1t aasy to nsart and pull out Codls
measure 1 104" Dia by 2 14°H
Exclusive of the pins. Thesa ar like
the cail forms used i all the early
recaivers and ransmitiers: Hard Io
findt item. Will mount in 2 4. Sor 6

3 GANG 15-500PF/SEC

Marny more lypes available from small air trimeers (o large 4KV tuner types

6146W POWER TUBE

Rugged vemsion of popular
61468 used in many
tranemilers. MFG. GE

$17.95 EA. or $37.00 MP

12BYT7A Driver ......... $15.95
CALL US FOR ALL YOUR TUBE NEEDS

LEARN COMPUTER THEORY BY
BUILDING THIS KIT
DIGITAL TRAINER MODEL MM-8000
Starting from scratch you buld & complsta computer system, Our Micro-
Master traines laachas you 1o write into RAMs, ROMs and run a BOBS micro-
You will write the infial instructions 1o tell fhe 8085 processor Io

FOR MAKING PRINTED CIRCUIT BOARDS ON ANY
WINDOWS 95 OR MS-DOS IBM COMPATIBLE PC!

* Make single or double sided PC Board anwork. up 10 307 x 307

= Print your anwerk on any ™ Laser Printer

» Produces a 1X pasitive, ready 1o use with precoated board. No other arwork
roquired

+ Produce industry standard solder mask and component layout lor silkscreen ant

PCDATAK™ is supplied on one 3.5° diskefie with a quick stat manual The full

user's manual s larger and must ba printed by the user (dol matrix printer ok)

approximately 75 pages in length.

The NEW PCDATAK™ soltware lets you craate PG boards trom proto
hobby projects. and on & par with the pro's. You may do the complsts
circut board layeut artwork on own PC. al a fraction of the cost of

other programs. Prind the layout on any PostScrpt™ compatible panter. either on

reguiar paper io be for a positive or negative. or on claar fim 1o be
used drectly as a posirve with other Datak products
srennsis $29.95

ALL THIS FOR ONLY ...........
TO ORDER CALL
1-800-866-6626

Ocean State Electronics
P.O. Box 1458 6 Industrial Drive
Westerly, Rl 02891
Phone: 401-596-3080 Fax: 401-596-3590
Mall 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

MONITOR fin tube socket
3 Speaker, Headphone 8
Kit $19.95 SFE : : ;
‘2"5 Wired $24.95 . $24.95
¥ NEW! PCDATAK™ SOFTWARE MAGNET WIRE

Enamal coated solid copper. For
winding coils, transformers and
toroids

for 1/4 Ib. spools.

" 8400 24 §4.25 #34. 3625

6. 400 ] 425 #36... 645

#8400 "o 485 #38 . 6.95

20 400 #30 485 #40... 785
2 425 32 485

TOROIDS
IRON FERRITE

5 40 F137-43 . $.70

40 FT3761 70

s6  FTa7-77 70

55 FT5043 a5

85 FT50-61 85

65 FT50-77 85

85 Fre2-43 130

80 FTe2-67 130

20  Free-ee 1.30

80 FT1461 230

120 FT140-43 50

600 FT240-81 ars

WE STOCKA COMPLETE LINE OF
TOROIDS AND BEADS.

FM RADIO IC
TDA 7000

Ideal for small mona FM

recevers. Features an AF

input stage. mixer LO, IF amp/limiter stage. phase demodu-
lator and muting circultry. Also useful in LAN. data and

TDAT000........c0n0nrenenenes $9.95
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Center, Rt. 85, Talkin: 146.730-. RAS of Norwich,
Tony Griggs AALJN, 860-859-0162. Mark Venable
MNIRSK, 860-572-9380, E-Mail: mvenable@99

County, Elizabeth Hunkele NSONE, 817-594-
1700. E-Mail: eliz@mesh.net

Sharon Dobson N3QQC, 410-HAM-FEST (Box
3772), 1-8B00-HAM-FEST (Box 3772). E-Mail:
n3qqc@amsat.org Web: http://www.gbhc.org

FL - LEESBURG - Hamfest. Lake ARA, Paul
Branch K3NON, 352-343-8729. John Wentz
WBHFK, E-Mail: wBhfk@aol.com

NH - HENNIKER - Hamfest. Contoocook Valley
RC, Jock lrvine N1JI, 603-428-3476 ext. 256
OH - MADISON - Hamfest. Lake County ARA,
Roxanne, 440-256-0320

APRIL 1999
L A AR S S

OK - MOORELAND - Hamfest. Tri-State AR
Group, Duane Henderson KC5NID, 580-994-;

4 [k
:
i

B

8
R
o
o
£
g

g
E
B

,
& Electronic Swapmeet. Santee Drivedn.
619-561-0052

GA - ATLANTA - South n VHF C
Southeastern VHF Society, Dick Hanson KSAND,

é':a‘
i
5
g
i
5
2
£

CA - FRESNO - Int'l DX Convention. Gordon
Girton WE6NW. E-Mail: gordon@svpal.org

Continued on page 59



&Y Pacific Test Equipment
&S

" PACIFIC

TESTEQUIPMENT

HP 8657A Synthesized Signal Generator Retail $9.095
0.1 - 1040 MHz with 10 Hz Resolution, +12 to -143.5 dBm R" “} :
S0W Reverse power protection, internal AM/FM Modulation i 3500
Note: RF Connectors on rear panel (opt. 002) Sale $1,650
HP 8656B Synthesized Signal Generator Retail $7,900
0.1 - 990 MHz with 10 Hz Resolution, +13 to -127 dBm Regular $4,250
25W Reverse power protection, internal AM/FM Modulation Sale $1’250
Note: RF Connectors on rear panel (opt. 002)
HP 5334B Unwel_"s.fal Counter s _ e $2.305
0 to 100MHz, 9 digit per second resolution, rise/fall time, pulse-width, P 1,000
ac/dc voltage measurement. Frequency, period, ratio and time interval. e '
Front and rear inputs in parallel. HP-IB Sale $195
HP 3457A Digital Multimeter Retail $3,260
Tf— p (31-1/2 t([) %—I:/?.Di;g_il with exter:jded Fs(slollgtsign tod?-l/i digits. dcV, acV, Rl $2.495
2 ¥ | dcl, acl, Ohms, frequency and period.1350 readings/sec. at
3.2 digits. HP-IB Sale $695
HP 3562A Dynamic Signal Analyzer
Frequency range 64pHz to 100kHz. Network, spectrum, waveform and transiet analysis. Regular $9.500
80dB dynamic range. FFT. HP-1B Sale $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.0.D.’s. Quantities are limited to stock on-hand. 20% restocking fee on returns.

We Buy Late Model Test and Measurement Equipment | inql:]?:ez ififxffzf:i;mem
from manufacturers such as HP, Tektronix, Fluke, R&S, e 73:131;1 P
Wavetek, Anritsu, and others . . . Call for availability. e
(408) 441-7341 or fax (408) 441-8049
”PACIFIC
We alSO car l'y Pacific Test Equipment Corp.

1450 Koll Cir. #111 » San Jose, CA 95112

IwatSU/ Lecroy TOpward —LG (408) 4417341 » Fax (40B)41-8049
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HAM GEAR

FOR SALE

WANTED: ROCKWELL-Collins HF-80
equipment, 8518-1, 237B-3 log periodic,
Collins literature. Jim Stitzinger B05-259-
l2'0i21 tBl.‘.'s -259-3830 (fax), bfl-jfs@smart
ink.nef

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@

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 100% 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%

r unit shipping.
&A Engineering,
2521 W. La Palma #K, Anaheim, CA
35331 714-952-2114, FAX 714-952-

KK4JK NEEDS to sell Ten-Tec, Mini D
transceiver. Not used after factory refur-
bish. Paid $800, sell for $475. Wife ill.

NEW PRODUCTS FROM S & S:
UPGRADE YOUR OLD RIGS! Digital
dial (counter) has 10Hz resolution HF,
100Hz VHF and frequency range 50KHz
to 230MHz; kit $99.95; assembled
$149.95. NEW Digital VFO 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
14102 Brown Rd.,
Smithsburg, MD 21783. 301-416-0661,

rilGSﬁ\D@aml.ccnm or see

o
A
Vipoeo LCD CHARACTER LCD LCD MonNITOR
4 Inch Video NTSC $150 il .
Sharp P/N 4LU4E OPTREX DMF-50055N 10.4" DSTN or 12.4” TFT
Composite NTSC & RGE Input %w& G0 STN 3301 Analog SVGA Input dnet.net
12:00 OR 6:00 Viewing Angle | 240 x 64 Graphic Reflective STN $30 Autosync.
Integrated Backiight & Inverter | SANYO DM2023-7G1 AutoSizeing
Extended Temp: -10 1o + 80 C | 2% 20 Characier Reflective STN $8 | Automatic Expansion of VGA
i SHARP LM20A21 images to SVGA (On 12.17)
Brightness: 260 nits 2x 20 Character Reflective STN. $8 |  Viery Aggressive Pricing
Power Consumption: 4.3 Watts | VIKAY 2035TNLD NOTW-D Starting under $5001
Contrast: 50 to 1 2 X 16 Character LED Backdit STN $8
ToucH MONITOR LCD DisPLAYS | CONTROLLERS oy hvy Qgge;gﬁo
I 63MonoSTN  s50 | 1A
Anslog VGA. Input 94" Mono Reflective  $60 PCI
‘ 84" TFT $250 PCH04
bbbl onme 9.4"DSTN s150 | NTsc
RS-232 Touch Screen Option g
Only S.9W x 7.7Hx 1.5D 10.4" TFT $350 Analog VGA
\doal For Factory Automation 104" DSTN $240 Complete LCD Kits with LCD,
Fully mm““’ Ball Mount Controller & Cable Starting 803-534-6868
Only $1095 With Touch NoteBook Screens under $200
340 Models in Stock
Obsolete Screens Stocked
Hard To Find LCD? Call!
Computer Technologies
“The World Leader In LCD Recycling”
Engineering,
Ph: (949) 361-2333 Fax: (949) 361-2121 st
http://www.flat-panel.com = et

http://www.xmetric.com/sseng

Write In 33 on Reader Service Card.

® Modular Cutting/Stripping/Crimping
Tool (4, 6 & 8-Position)

® Multi-Network Cable Tester

® AC Receptacle Tester

® Cable Cutter

Order No. 55625 $197.00

Network Service Tool Set

Popular installation and service tools for networks, modems and
telephones. All hand tools are professional heavy duty type.

Use the compacl tester on 10BASE-T (UTP & STP), thin
Ethernet (BNC), 8-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.

® Coax Stripping Tool, RG-58 & RG-59 PC Diagnostic Tool Set

® BNC Crimping Tool, RG-58 & RG-59

® AMI Diagnostic Software
® POST Card

Order No. 55555 $89.00

Network Installation
Tool Set

e Network Tool Set 55625

without the Multi-Network

Cable Tester.

Order No. 55600 $99.00

PC Service Tool Set

Contains all tools needed to troubleshoot & service
IBM-compatible PCs. Set includes:

® AMI Diagnostic Software

® POST Card Loopback Connectors
® Logic Probe ¢ DIP IC Puller

e Digital Multi-Meter @ PLCC IC Puller

@ AC Receptacle Tester ® Grounding Wrist Strap
® Serial Adapter ® Key Top Puller

Call for your FREE Catalog

P.O. Box 2015 Tustin, CA 92781

http://www.labvolt.com

® Serial & Parallel

Order No. 55000 $198.00

CALL TODAY!
Graymark’ 800-854-7393

== =R

LML RADIO UHF GRMS nz&maler 15W
programmable 256 chann $120. 2
meter mobile amp 60 watt $30. BOOMHz
scanners $75 up. Free catalog 909-873-
1319. Fax on demand 24 hr. 909-820-
1885. Web ca!a!og Hittp.//members.aol.
com/hrh6 Write 424 E. Shamrock, Rialto,
CA 92376.

MIKEMASTER: A microphona preampli-
fier with noise gal

Created by Marv Gunsmr W5F March
1998 QST. Got noise get MikeMaster!
For kit order #210-KIT at $69.95.
Assembled & tested (specify Kenwood,
ICOM, or Yaesu wiring) order #210-ASY
at $89.95, Shldp ng for US & Canada is
$6.50, others add 15%. CA residents add
7.75% sales tax. For info send | size
SASE to A&A Engineering, 1 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, r 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

aLLIMATE MorhnleFlc':TION BIBL;
ind boggling is the only way to descri

this 220 page book. Modification of CBs,
channels, power, sliders, talk back and
more. 10 meter radios, HAM RADIO,
scanners, toys, meters, and more. Only
$29.95 + $3.25 shi ingt.’ Phone orders
(138002-256-9895 Fp C-Disc-Visa) No

ANTTRON 101 CB 10 METER base sta-
tion antenna with isolation network, no
bleedover, no splatter, no TVl tuning
sleeve technology 3 piece fiberglass
$69.99. Twin-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
19761 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.
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240+ CHANNEL CB/HAM/COMMER-
CIAL radios: AM/FM/SSB/CW
export/domestic: RCI, Motorola, Uniden,
Cobra, Alinco, Kenwood. Mics, antennas,
linears, meters, books, night scopes, and
tons more stuffl Catal %3 MAXTECH,
Box 8086, New York, NY 10150. 718-
547-8244.

CB RADIO EQUIPMENT: Selling all
kinds of eg ipment! For details E-Mail:
rushead1@juno.com

KONNEX DISTRIBUTING. Call 1-888-
777-7874. PO Box 451372, Los Angeles,
CA 90045, CBs, antennas, meters, tran-
:Il;.s!taors Best prices. Credit card accept-

WANTED: 2057 and 6LF6 electron
tubes. Please call 919-220-5603 or 919-
957-0019.

MUSIC &
ACCESSORIES

COMPUTER
HARDWARE

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY
IIACﬂINE Il tells how. We now have
copies of the Guru's under-
g’ound classic for $18.50. %eg%elics
ress, Box B08-K, Thatcher, 552.
520-428-4073. VISAMC.

PENTIUM MOTHERBOARDS, PC100
operation, 1MB cache, on-board sound
and BMB AGP video, 2 ISA/2 PCI, $96.
CPUs: Celeron 128K 300/333 @
$109/119. Pentium N 333/350/400/450
@ $239/249/345/495. Cyrix 300/333
$85/115. IBM 300/333 $75/99. AMD K6
MMX with 3D now 266/300/350/400 @
85/99/129/209. 36X CD-ROM, audio but-
ton $45, 32/64MB SDRAM 10ns DIMM
$49/99, 64/128MB PC-100 DIMM
$101/199. S3 Trio 3D 4MB (SGRAM)
AGP video card $34. Call for current pric-
ing, other parts and illustrated catalog,

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, Internet:
www.1s.nu

CRTs CHEAP. Buy direct from the
manufacturer. Save money. Mfg. all CRT
pes since 1950. 3 year warranty. R

es 19" tubes $75; 25" $100; hi-res 1
tubes from $80. We specialize in hi-res-
olution wdedcnmgg%agaﬁrs T.M.C.
215-226-0749/215- i

http://www.pccables.com PC CABLES
and PARTS. 100s of hard-to-find new
cables and parts, free technical informa-
tion, low prices, fast online ordering &
browsing.

19" RACKMOUNT PC chassis: Heavy
dul'y 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, r supply not included,
$189 with this ad! Monitor chassis $269,
keyboard chassis $139. 8255-8253 1/O
card with prototyping area $69, 12-bit
ADDA card $89. Computronics Tech-
nology, 972-242-8087.

COLORADO BACKUP tape drives,
350MB, internal, $35; Summagraphics
digitizing tablets, $95; thermal wire strip-
pers, $25. 334-889-4637.

CNC! MOTIVITY'S updated website is
at: www.motivityusa.com 916-349-
8757. A great place to buy CNC.

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.

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.
Bus%zrssystems‘com or call 1-800-366-

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. Me , cases,
etc. Call for monthly specials. Cl 714~
778-0450. E-Mail: cci@net999.com

Mil 300MHz muitimedia systems, liqui-
dation $495. Monitors $100, 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

aga bytes $60. B gigabyte $155. Mouse
$1.95, SVGA monitors $135, flatbed
scanners $75, 56K modems 45,
3865X40 $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 TTIJAnang
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.

WE BUY

HIGH PRECISION DIGI-
TAL MULTIMETER

FLUKE, Model 8810A.

LED readout. 5-1/2 digh
autoaranging multimeter,
Has ohms converter and
true rms options. Accuracy

AC voits 0.1% 1o 0.5%, AC
rms 0.2% to 0.4%, DC volts 0.01%, ohms 0.02% to

0.2%. Max input 1000 VOC or peak AC. Input
Iimpedance to 1 to 1000 meg ohms depending on range.
Power input voltage 115 VAC 50/60 Hz. Has built-in car-
rying handie -that can be used as a filting base.
Dimensions: 9-1/4* wide x 14-1/2" deep (including car-
rying handie) x 3-1/4" high.

Stock #TE9805 $295.00

3-1/2 DIGIT DIGITAL
MULTIMETER

FLUKE, Model BOODA.

LED readout, Classic

digital multimeter. Ideal

companion to our

Stock #TES800 counter.

Measures AC/DC volts/milliamps plus ohms. Input range
0-200 mV to 1200 volts, 0-200 UA to 2000 mA. 0 to
2000 K ohms. Portable unit with carrying handie which

ohms, Max. input voltage 1200 VDC CUTACY
DC volts 0.1% of input -+1 digit. AC volts 0.5% of input

and
ALES COMPAN

Take advantage of our special purchase on TEST EQUIPMENT

& SELL!

2176 E. Colorado Blvd.
Pasadena, CA 91107

MILLIOHMETER

HEWLETT PACKARD,

Model 4328A. Designed to [ 3
measure very low resis- -
tances. Measurement range =
imohmto 100 ohms. =
Resolution 20 u ohms.

Analog meter readout. Ideal for
measuring contact resistance of switches or relays. This
unil is also useful for measuring the resistivity of semi-
conductor devices. (Requires special 4 terminal probes
which are nol 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

ok i $200.00

Stock #TEIB12
200,000 COUNT DIGITAL
MULTIMETER, FLUKE,
Model BBODA. LED readoul.
6-digit, autoranging mul-
timeter. Basic accuracy
+.005%. 15 ranges DC volts:
+200 mv to +1200 in 5 ranges accuracy +.008% or
betler. AC volts: 2 VAC to 1200 VAC in 4 ranges.
Accuracy +1% or befter depending on frequency and
range. Resistance 200 ohm to 20 meg ohms In 6 ranges.
Accuracy =.02 or better. Input impedance: 1000 meg
orunsormoreonDcrames 2rnegohmsonacramﬁ.
prolection and isolated

as complete overioad Imputs.
+2 digits 45 Hz to 10 KHz, Input power 115 VAC 50 lo F hmnmmwcmmam Builtin car

400 Hz 5 watts. Dimen.: 8-1/2° wide x 12* deep (includ-

.4/0* hi rying handie that also acts as a tilt-up base. Dimensions:
O GHTFRR M 2112 i 3-1/2" high x 9" wide x 12-1/2° deep.
Stock #TE3801 $75.00 | stock #TES815 $100.00

3600 RPM DC MOTOR WITH OPTICAL ENCODER PACIFIC SCIENTIFIC, #4VMB2-
magnel, reversible servo motor. Has
optical bearings. No load speed at 30 VDC input is 4600
rpmNobaﬂcmanISmpaiﬁUuz-mmdrpmlsm current is approx. 6.6
amps. Torque constant ts 9.1 oz-in per amp. Rotor inertia 0.0007 oz-In-sec?- Terminat
resistance 0,89 ohm. Optical encoder is similar to "HEDS 6000" series. Encoder has
1024 counts per revolution, two channel quadrature output. Outputs
Encoder requires 5 VDC input at less than 50 mA input current. Dual shafts: front
/8" dia. x 3/4" long. mssnartmappedonﬂmndm(azluﬁeacsrmmIfi'dta:?ns'lmu This shaft has dual
flats that measure approx 3/16" across. Motor has four BX32 tpl 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 #DCMESSSD §79.50

Call us first if you have surplus inventories of electronic, optical, or mechanical items for disposal

TUAZING PRODYCT
LASER WINDOW BOUNCE

& Master Charge Visa American Express ™ Discover

LISTENING SYSTEM

TOLL FREE: 1-800-325-9465

Write in 35 on Reader Service Card.

INFORMATION VisIT OUR "ACTION” WEB SiTE@

BOX 716 AMHERST. N.H. 03031 UNLIMITED  DerT Gen 01198 hifp.//www.amazingl.com
Iszrmlamrr\m-us FM TALLmtomowm i
VISHDM.?SMIMH

Remarkabis concept allows user 1o hear sounds within 3 premise

. Basic system
and a sturdy video tripod [not indl)
LWBS Plans.........5$20,00
mmsmmuwmmsm

Direct Reflectians
LWBSK Kit/ Plans......$§149.95

S-nmuln(‘:-
|wuw-rmlu-

1 Mis + Tolaphons Trarmitter -

Line Powesred l'mm Transmitier
Naver Needs Batmnes!!

 Lover i
:&: un At The Moy /*
#Driva Tha Cat Nuts!!
| %6Hrs On AAA Baltaries
| #5 S/BX1/2°All Metal L=
m 9.
ocusable.

%mn"uem SHOW" FOINTERS
PN6512...12 Design Show... .$29.95
* #LAPNG6524...24 Design Show...$34. 95

...5$199.95

Lens, Dalux H

KINETIC ELECTRIC GUN

MN e I.B“lth'

m’qugthoﬂumnmelonWmmghCohnrmmuw
Gun Sight, $299.95

10-14° of Explosive |
|Bolfs of Lightning

“Use Caution™

| COMBOX Parls and Plans forabmr 59.95
¥ RLAPNG540.. M*Deslgn Show.. 339 951! | COMBOP Plans for ol the abovel.......$10.00 |

ION RAY GUN Prouzcrs enerev |GHAVITY GENEBATOR

levitation. | evitate an Object!

BTC3 Plans... GRAI Pians and Book........
%@mm -$20.00 | greaK KiyPians 99, BHER PO & GRAIK Pwr Sup I0t/Plans
g;gi%:laea%o se.. $499.95 L'°°’° Assombled and Tested, §199.05 | GRAID Assbled Pwr Sup...§ 149
3 MI FM BROADCAST ghs 23 3 ATTENTION! HS5Y08%E | SHOCK FORCE FIELD] VEHICLE
TELEPHONE TRANSMITTER HIGH POWER STUHGUNS Bathary Powarsd Mify Sized ~ | OBJECT IHB{/
Tunable On FM Broadcast. Excelient Teiophons Macibas for resesrch &t Y R B B e
AL S | STUN100 100KV StunGun...§79.95 HOVERCRAFT, ION GUNS o e Moiropping
VWPMTK M ‘swnzao 200KV StunGun...$39.95 FORCE FIELDS, SHOCKERS for Those Wiseguys! e Mg
BEEP1K B“P"Nﬂ'l $19.95| STUN300 300KV StunGun...$49.95| MINIMAX4 4KV@10ma.......$19.95 | SHK1KKit of Pwr Module....$19.95 |
1800 221 1705 OHDERS ONLY! FAX 1603 672 5406 INFO 9-5pm 1 603 673 4730 FREE CATALOG ON REQUEST |
Pay by MC. VISA, Cash.Chk, MO. COD. Please Add $5.00 S&H pius $5.00 If COD. Overseas Please Contact for PROFORMA |
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COMPUTER

SOFTWARE

FREE IBM DISK CATALOG of quality
Shareware and CD-ROMs. MOM ‘N’
POP'S SOFTWARE <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 SW/HW: 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

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. 1-1/8 x 1-1/4 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. Mini 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-
310-967-5956.

IX, PH:
LIFELNES@AOL.COM

LIQUIDATION WIN 95/98, Officed7,
WindowsNT, 10 PACK CDs $25, DOS
$25, Lotus Smartsuite $10, Wordperfect
Suitg $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 wanted: models 10,
70, calculator watch, others for private
collection. Cash paid. Bob Morrow, 765-
855-2348, rkmorrow@aol.com

Presents New-Do-

EDLIE THE KIT KING

It Yourself Kits from Datak <=
Each Kit comes complete with an educational explanation of the circuit.
Build these useful kits and have! Fun Too! Each kitcomes 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
ROBOT voice as well. A microphone and
speaker are included on the PC board; all
that you need to add is a 9V i

4 Train Sound Effects (80-9101)
This Cob project will produce 4 very realistic
user selectable sound effects that arc ideal for
model railroad. Throw any of swilches 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
ibies at) parity’. Hoclo o Ry s

battery. This is a very novel and

ble. operates on 2.4 10 6VDC. . $7.95

entertaining circuit. $1295

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-Voit battery.

Stereo Preamplifier (so-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

A sound activated switch and hybrid sound
twms 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 ion to the telepbone is
Required. Attach a suction cup to the handset &
turn on the amplifier. This project permits group
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

Includes its own socaker. $8.95 at about 100mA peak $9.50
Sound Activated FM Inf 1
Transmitter (80-2801) Xogsle Svitch

(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 1A at
125 V.A.C. The circuit operates any DC supply
from 8 to 15v; use as an old calculator supply etc.
This circuit can have some very practical
Applications, such as tuming on a light by an
invalid. Your imagination is the limit. . $15.

Variable Power Supply (80-6801)
This is a basic adjustable voltage power supply
with a range of about 1.5VDC to 35VDC set by a
potentiometer. It is capable of 2 Amps if youad 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 LC. A very
educational kit. $8.50

2 Stage FM Transmitter
This is an extremely sensitive and powerful
FM bug; transmits to upper part of FM
band. A two stage, three transistors FM
transmitter. It operates on a SV battery.
The most sensiive & powerful that you
can legally buy. The circuit employs an
Electrect microphone for added sensitivity.
Unit can man 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
a9-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 cither 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 battery
ora 9V. 25mA supply $8.95

WANTED: TERMINALS + PRINTERS:
DEC, , IBM, ADDS, Okidata, Data
South, Epson, C.ITOH, etc. Call for quote
on any surplus computer equipment. Call
Jeremy, 603-673-8077.

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
ecéui t list. We buy, sell, and trade.
Kl AYS, INC., 937-847-2300 OR fax
837-B47-2350.

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 ials at WWW.FEIT-
EK.COM 2752 Walton Road, St. Louis,
MO 63114, 314-423-1770.

TERRIFIC VALUES: HP B8116A/001
50MHz pulse/function generator with
burst.NLogarilhmic sweep, $4,400; HP
8111 1 20MHz pulse/function gener-
ator with burst, $2,300; HP 54100D
1GHz digitizing oscilloscope featurin
automatic measurements, $3,100; Ti
AM 503, A6302 current probe, amplifier
$825; HP 83522A .01 to 2.4GHz pu?-In
$3,750; HP 83570A 18 to 26.5GHz p!

in $4,500; HP 3488A mainframe
(cards available); HP 8161A/020
100MHz dual channel pulse erator
$2,750; Stanford Research SR 510 lock-
in amplifier $950; HP 8410C, 84108,
network a:an!)yzer mainframes $625, 450;
HP B411A/018, 8411A harmonic fre-
quency converters $395, 295; HP
8743B/018, 8743A test sets $575, 300.
All in excellent condition with warmnn;‘
Pepper Systems (htip://home.eart
link.net/~peppersys) 214-353-0257 (Fax
214-902-9511). E-Mail: peppersys@
earthlink.net

KENTRONIX TEST EQUIPMENT SPE-
CIALS. Check our WEB site af
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

Call or Write for a
Free

76 page Catalog

S00-316-645-4722
Outside the US Please send

S3.00

Edlie Electronics Inc

Mail your orders to

2700 Hempstead Tpke.
Levittown, N.Y. 11756
Order Toll Free
1-800-645-4722
IN NYS 516-735-3330

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

To order by Fax Call 516-731-5125

HP 54602B 4 ch. 150MHz tiﬁ ital oscillo-
scope, 5 (enhanced video trigger),
be%?:ﬁlin?mod(l.ﬂelsoﬂware (Rsaszg%fn i
training kit probes, transferable HP war-
ranty til 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

We accept MC, Visa, & AE

For Info Call 516-735-3330

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
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2539 W, 237th Street, Bldg. F, Torrance, CA 90503
Order dsk only: USA: (800) 872-8878 CA: (800) 223-9977
LA & Technical Inko: ok (310) 784-5488 F (310] 7847590

OEM INQUIRIES WE!

TIMELINE INC.

Over 13 years and 31,000 customers and still growing

e

e thaca W o 54, i e p‘ﬂ-haac‘?'a B s il 0 255 ol
W&mmb&& o wrroes. mm : ,wm' sl
without notce. 20% restackng e b e

| Licuip Cit'rsml. DISPLAYS l
240x64 dot LCD with built-in controller.
AND 4021ST-EQ. Unit is EL back-lir. $59.®or 2 for $109.% or
OPTREX. DMFS005 (non back-fir $49.%0r 2 for $89.%

0 c'f',".:;_c:’;;‘l; line The buiit-in controller aliows vou to do text and graphics.

Alphanumeric——paraﬁel interface

| MONITORS 1

Non-Enclosed TTL
Comes with prout 12V ol 1.4 Amp input » Harirontol kequency 15Khe. » Abilily o do 40 ond 80 column.
5 inch Amber $25.00 * 7 inch Amber $25.00
9 inch Amber or Green $25.00

5” COLOR MONITOR $39.™
+ FltFocaplot # 320.x 200 Dt Resokicn » CGA & Hercwles Camporble
-12VDCOpuw'l§?5mHmFm » 60 Ha Vert Sync. Freg.

Graphics and alphanumeric—serial interface
size

16x1... .7.00 202 81000 3220 $8.00

16%1 [Indwl "$1000 20k $1500 40x1 ""s8.00 | " Open Frome Consiucion « + Skondord Inierfoce Conneclor » Degausing Coil inchded » Mir Samiron

182, $7.00  20%4 (ig. char) ... $10.00 40x2........2 for $20.00 acKER CORNER

!sz[ln d\u) -$10.00 24x2 $10.00 40x4 $20.00

16xd.. _$1500 32x4 $1000 42 $5.00 Encased Spread Specirum RF Modem $599°°

WWM'MML@MSM'EwW The Proaink Radio Module is 2 small communication device which replaces cables berween RS-
interface + 98 ASCII character ¢ + Cartain models are backill, call for more info. u’&«mmmmvmmmmnwummmq

RS-237 pors allows wireless.

asynchronous at rates
|01920|d(huﬁplnlmnwnlm mrmmm;_muz -

spread spectram

EMBEDDED 486 CompuTEr $99.%°
Complete enhanced Intel 4865X-33 hased computer in ultra small (9-75L x 6-53W x 3-1/8H)
case. Ideal for embedded operations or as & second computer. Features include: + One 16 bit IS\
siot * 3 serial ports plus dedicated printer port * Parallel optical coupled adapter port + Bullt in
IBM PC/AT keyboard port + On board VGA video and port * Uses standard SIMV upto 33 MB

+ BIOS is PC/AT compatible
Unit has a backup Ni-Cd hastery svsiem in case of power failure (5 min. backup time) and
lockable front cover 1o prevent floppy drive access. Mounting / interface provisions for
wtandard 3.5" laptap floppy and 2.8 inch hard drives. Comes with very compeehensive manual

SONY Miniature Color LCD Display (Lcxoossxs) $ 292
# 1.4 CM (0.5 inch) Diagonal Full Colo Display « Built In Horizontal and Vertical Drivers » Delia
Dot Pattern for High Picture Quality - 537 dots (H) x 222 dots (V) + Compatible with NTSC & PAL
Format and Sync Inputs + 12 VDC Operation with - lh*ITVIGBSIPﬂMmmlm\Hm
+ Excellent Display for Virual Reality Projects, Viewfinders. and Miniamre Test

Displays + Pin Outs and Specification Included + Unit Requires Clock. Syachronization and Video

CELL SITE TRANSCEIVER $49" 21 $9v

Mic price radic for communication which does not require an FCC sile license, A variety of configuration
840480 Epson 00 480xi28 Hitachi  §10.00 | ioformation (rdio chasacl, baud rute seral por ac) can be D] Bhprhaperir gt il et g gt bosiig g ol
; mmgmmhwhmpcupmmmmwmdmmm b e s
Panasonic $20.00 256x128 Epson $20.00 | Poci channels are 670.030-886.980 MHz wifh e racewe channels 45 HMz below those frequencies. A digial
T $15.00 2400128 ) Optrex §20.00 wmmttmmhwmmﬁlmmmmcﬂmmﬂrﬂﬂmw synihesizer is utized 1o penersts he selecied Irequency. Each o o
e Oﬁbas (backdit Emulution software and transfer protocols can be wsed for modules and " and data with & Receie Signal Strengl (RSSI) circuit 1o salect tha one with tha
480x128 (backit) ALP: $10.00 240x64 Epson $1500 | data between computers. ProaLinks require only 69 VDC (350 mA}), RS-232 (9 pi - D) | best signal skength provides & 1.5 wall moclaied drive an power
160x128 Optrex $§15.00 :mﬁn-ﬂmﬂt-f)uﬁpmfaopumhmuw':arxu? Inulhnnn apiifier. channal selection is sccomplished with 8 10 b binary input via » connactor o0 tha back panel.
mwmuw-oamcwwmmmmmm

6" VGA I.CD 6403(480 Sunyo l.MDK55—22 525"
' - T P

9’ COLOR SVGA MONITOR $179.*
Fully Enclosed — Tilt and swivel type.

and app available, These are 100 Mw power.

4 INCH LCD MONITOR S439°°
Compact (44" x 38" x 1.4") TFT active madrix LCD color monitor including f

%mﬁwm Mﬂmmﬁwm

backlight Analog RGB and composite sync input with swilchable horizontal / vertical
viewing. Low power consumption and long life backlight make it ideal for security and door
phone use. Single 8 VDC supply and good resolution allow mobile operations or use with

laptops. Standard ribbon cable - Molex connector interface. Complete specifications included.

EFRATOM FRK-L rubidium oscillators!
10MHz sinewave output at 0.5Vrms.
Long term stability: <1 x 10"/month.
Includes optional Mdl EEK-10 heatsink
and /O 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
industryl Complete with NIST traceable
certification with NIST numbers, $1,950.
Lehman Scientific 1-800-784-8680
Visa/MC. www.lehmanscientific.com

EQUIPMENT MANUALS we have
1000's of service and operators manuals
for all types of test and measurement
equipment from 1950 to present. All test
ﬁulpment manufacturers are represent-
Call, write, or fax your want list.
Please include mfg’s manual P/N 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 StereoZooms! Check our website.
Handheld _LCR/DMM/frequency
counter, BelMerit DX460L, all standard
DMM functions glus frequency to
20MHz, TTL, and CMOS logic, capaci-
tance meter and inductance meter and
morel Comes with holster, battery, test
leads and manual. Three-year factory
warranty! price $95. Sencore
rm analyzer, DC 60MHz,
oscilloscope plus digital readout of fre-
quency, P-P volts, Delta volts, Delta time,
etc. Comes with 2 brand new Sencore

checked out and guaran-
teed $750. Lehman Scientific 1-800-
784-8680 Visa/MC. www.lehmanscie
ntific.com

AFFORDABLE HP power sensor repair!
Most 8481As repaired for $260 or

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 BUY, SELL, BEST
PRICES. EXCALIBUR ENGINEERING,
3198-C AIRPORT LOOP DRIVE,
COSTA MESA, CA 92626. 714-540-
0168, FAX 714-540-5417.

POCKET TESTBENCH, tiny, portable,

RS-232 instrument. Scope, logic,
counter, generator modes. Oricom
Technologies, 303-449-6428

www.sni.net/~oricom

.

COLOR CCD CAMERA 589
+ 12 VDC » 1/3-inch, CCD arca image scasor » 514 (horizontal) x 491 (vertical) » 2:1 imeriaced » 15.734 kit
(borizontal), $9.94 Ha (venical « 330 borizoatal and 350 vericallies + 10 Ix 1V, NTSC sigaal format +
Leas: |/3inch, fied focus (F2.8 £5.6)+ Dimensions: (W) 67 (2.63)  (H) 14 (145) x (D) 1126 443)

Write in 38 on Reader Service Card.

WANTED: RADIO service monitors, IFR,
Motorola, HP, Marconi, also late model
HP equipment. 716-763-9104 or Fax
716-763-0371. http://www.amironix.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 equipmenl. Check us
out at: www.lonemtn.com

SPECTRUM ANALYZER in a probe.
$249. View thru your inexpensive scope.
WWW.spectrumprobe.com

WANTED: ELECTRONIC estates. Ham,
broadcasting, military, test, public
address, tubes, transformers, telex
equlpment The blgger the pile, the more
worthwhile. We fly anywhere. Sumner
McDanel 1-800-251-54

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 ‘Pl!al frequency
readout. Works with ANY scope or IBM
compatible computer. Send stamped
envel for details. Science Workshop,
Box 3108, Bethpage, NY 11714,
hﬂp:!!www.scienca-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 r:]aggjacturars

Spectrum analyzers, signi meters

sweep systems, TDRs, OTDRs, and ®

much more. PTL Test Eqw ment, Inc.

Phone 561-747-3647 F 561-575-

4635, [ ]
L ]
®

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://TECH-SER
VICES.COM

USM 338 HP 1700B/300, $150; Heathkit
frequency counter SM2420 0-512MHz
$29 Tek 191 sig-gen $50; Call 809-873-
1319

Write in 39 on Reader Service Card.

Eye-Catching Enclosures

Exceptional Value
Massive Inventory
Custom Machining
Quality
EMI/RFI Shielding
Over 50 Slzes

e £]SIMCO

(800) 760-9090  wwwsimcobox.com FAX (941) 452-6200

Silkscreening
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PARENTAL

LOCKOUT

AVAILABLE

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

Scopes, Meters, Analyzers, Power Supplies, Signal
Generators, Counters, Recorders and more

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu,
Wavetek, Keithley, and more

Test & Measurement Instruments

Over 7000 Models * 6-Month Warranty
Save 30-90% * 5-Day Free Trial

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

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.

TEST EQUIPMENT repair or overhaul
Tektronix, HP, Wavetek, Boonton, etc. 20
Eeafs experience with former Slep
lectronics Co., same excellent service
same reasonable rates, satisfaction
uaranteed. Brooks Electronics 828-349-
503. 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.

DESOLDER 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 Ib. solder,
$8. 310-515-2058.

TEKTRONIX SALE: 465B $385; 465B
DM44 $425 2 available; 475A DM44
$475; 5223 as new $150; Tek 7104 1GHz
frame $850; 7A13 $100 LED; 7A18 $45;
7A19 §75; 7A26 $60; 7B53A $60;
7BB0/7B85 $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; 1630D
$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, 707-745-4804,
www.psitech-plus.com

WAVETEK 178 programmable waveform
synthesizer $725. Racal Dana 9303 true
AMS 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 8921A 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 PRICES! Check out Metric's
“Current Specials” at http://www.metric
sales.com Great deals on top quality
refurbished test equipment. 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 quotation. 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,
DMS501A 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

SPECTRUM ANALYZERS: Tek 7L5,
7L13 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: B8555A,
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- !
www.metrowesttech.com

HP 4815A Z-meter: Sandford
Associates. TOTAL service specialist.
Repairs warranted to HP/QA factory
specs. Former HP tech/supv with r-
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 B805-
736-0288.

FOR SALE: HP 141T spectrum analyzer
main frame. $200 plus $15 shipping.
Have 4 left. Phone John Bartholomew
304-525-8798.

HEWLETT PACKARD: 3497A data
acquisition/control unit, $425; 6942A
multiprogrammer, $250; 3400A, $100;
400E, $75; 204D, $B0; 7550A plotter,
$175; 5314A, $75. Tektronix: 1230 logic
analyzer, $275; 575 curve tracer, $125.
Wavetek Il generator, $75. Kent 515-
232-7528.

SPECTRUM ANALYZER, Tektronix 496,
$3,200, also Tek 1502 TDR, Tek 2215
scc;pe 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 B06A 5ic(i:. en., $300; HP
610C sig. gen., $300; HP 628A, $300;
HP sesgc. 86632B, 866303A, $2,000;
o % e W 0S4 po
opt. 1, 3, $1, ; Wavetsl

meter AC or DC portable 1
20GHz, +10dBm, -50dBm, $450;
5245L counter, $200; HP 86838 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 100MHz universal counter opt.
060, $1,000; HP 5335A DC 1200M

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,
ggg A-Comm Electronics, 303-341-

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.




Telulex Inc. model SG-100A
v 21.5 MHz 2

DC to 21.5 MHz linear

40 Megasamples/Second. 32,768 points. 12 bit DAC

VOl

Int/Ext AM, SSB,
Dualtone Gen.

nd log sweeps

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

® Function Generator
Ramps, Triangles, Exponentials, Noise & more.

0

® Pulse Generator

Digital waveforms with adjustable duty cycle

InVExt FM, PM,
BPSK, Burst

to 2 MHz in 1 Hz steps. Continuous or Triggered.

Ramps, Trian les;
Exponentials

New v .01 Hz steps
Features: ¢ multi-unit
. phaselock

Telulex Inf;\/\,v

Pulse Generator

2455 Old Middlefield Way S

Noise
Tel (650) 938-0240

Arbitrary Waveforms
http:/fwww.Telulex.com

Unlimited Possibilities!

Mountain View, CA 94043

Fax (650) 938-0241

Email: sales @Telulex.com

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. 781-833-
0827. E-Mail: RicksVideo@ MSN.COM

.'*" B

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 17
(H). $43 @ 5 pes., $38 @ 10 pes.
Distributors welcome. Matco, Inc., 1-800-
440-0299 Fax: 630-350-9546. E-Mail:
sales@mat-co.com Web site www.mat-
co.com

Write in 42 on Reader Service Card.

~.

COUNTER-SURVEILLANCE=$250 HR!
Electronic eavesdropping is unbelievabl
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 pos., $65 @ 10 ps.
Distributors welcome. Matco, Inc., 1-
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. 85" (W) x 2° (H) x
5.5" (L). $169 @ 5 pcs., $149 @10 pcs.
Also available; B-1 video auto-swilcher,
$65 @ 5 pes., $58 @10 pes. Distributers
welcome. Matco, Inc., 1-800-440-0299
Fax: 630-350-9546. E-Mail: sales@mat-
co.com Web site www.mat-co.com

SR,
FACTORY SALE! IC 113: PIR motion
detector w/ 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 pes. Matco, Inc.
1-800-440-0299 Fax: 630-350-9546. E-
Mail: sales@mat-co.com Web site
www.mat-co.com

Subscribe to Nuts & Volts.
Check out our web site and take advantage
of our special subscription offer.
http://www.nutsvolts.com
For new subscribers OR renewals!

0000000000000000
@ GIANT 50 LED BLINDING
@ OUTDOOR CLUSTER DISPLAY

@ Now you can attract attention outside aven on the brightest day. Make
@ traffic lights, stop signs, attention getters etc. The giamt 50 LED cluster
display type LTE750 by Sharp consists of 36 jumba yellow green LEDs
connected in saries which produce an incredible 8.16 cd output at 19.0
® volts and 14 jumbo red LEDs connected in series which produce and

® incredible 6.8 cd output at 13,2 volts. The LED cluster is mounted ina 2 17167 Dia. black cylinder | incredibly good, Transmitter comes with an AC adapter
with bullt in sunshade. Features 3 lead (common, (<) red, - green). Viewing angle in the horizontal

direction is + 35 degrees and In the verticals direction + 15 degrees. Wa have seen similar units | 33ft and these come with 4 different adapters for easy hookup to your VCR, TV,
stereo, CD player elc. These are great for those times when you don’t want to
| disturb others in the room. Brand new in manufacturer retail box. Worth much

advertised in surplus catalogs forabout $20 and of course the factory sefls our cluster d

&
® 69987

you can own them for an incredible blowout price while our supply lasts. Brand new prime!

$8.95 ea. * 3/$25.00 « 200/$1500.00

® OMNIFLEX UNI-DIRECTIONAL
® DYNAMIC MICROPHONE

@ Super dynamic microphone with long flexible cord and 1/4™ mono plug features uni-
@ directional respanse. Deluxe hand held black case microphane is aboul 8 1/2°1ong with

600 ohms im| and -7643dB sensitivity at 1KHZ. Great frequency responsa of

pedance
12kHZ Has built in ON/OFF switch in handle. Brand new in retail blister package. Perfect
e for your next Karaoke party! Type OM88 made for St. Louts Music Inc, The wholesale |
o

price of these was $28.95

MONO WIRELESS HEADPHONE

These are simifar to our wireless stereo headphanes

except they respond in mono. They have the same cush-
| ioned headphones but have only one volume control that
| controls both sides of the headphone. The frequency
| response is S0HZ to 15,000HZ and we lound the sound

isplay for a fortune,

more than our low price. m

GO967  §$19.05ea. WM =

DELUXE STEREO
WIRELESS HEADPHONES

80-

adapter, a deluxe band

and the wireless headphones require 2 AA batteries (not included). Range is

i

Made by Zenith Allegro®, these deluxe stereo wireless
headphones leature a powerful IR transmitter, with AC

| batterles (not The stereo

with padded ear cushions. an oplional micropheone, and 4
different jack adapters. Each side of the stereo headphone
has its own volume control. Headphones require 2 AA

frequency

SGo966  $10.9500. BUNE
@ THORSEN 22 PIECE T
SCREWDRIVER & BIT SET

Gomplete set of high quality insulated handle tools with chrome
plating and hard vanadium steel tips. Includes 4 differant size
® standard slotted screwdrivers, 5 different size phillips head scraw-
H drivars, a 10 plece s&t of torx and misc. insert bit set with inssrt
bit handle, 2 offsat phillips/siotted scrawdrivers and & handy wall
mounting holder bracket. These are high quality tools not junk
sold by others. Brand new in retall blister package.

® ;o963 $18.95 ea.

@ -047 FARAD 5.5VDC SUPER CAP
Small supar cap s only 172" Dia. x 1/4* Tall but I§ rated .047 Farad (47,000 MFD)
at 5.5V0C. Greal for memory backup of tiny robotic applications. Prime!

® G1035  $1.00 ea.

these simplé 1o hookup and use but also the sound quality is incr
you can enjoy TV, CDs, stereo, VCR etc. without disturbing others
In manufacturer retail box. Worth about $100

(9968  $39.95 ea.

2 CELL GE FLASHLIGHT

Powerful mini flashlight by GE features a high tech biack
plastic case and operation from 2 AA batteries (not includad)
Packed insida each flashlight is a mail in rebate coupan good
for up to $3.00 (mxpires 9-1-1999) with the purchase of GE/
Sanyo battaries. Buy some of the batteries at your Jocal stora
and it'salmost like you'll be getting this nice fiashlight for free!

G9961  §1.00 ea.

Write In 43 on Reader Service Card.

ave a
response of 35HZ - 15.000HZ with 1%THD and a S/N ratio of 45db. Operates
up to 100 hours from a set of batteries. Has red led on indicator on transmitter
and headphaones, an/off switch and range of 331t inside a room. Not only are

edible. Now
Brand new

WVEALSO OFFER OVER
1S0DIFFERENT
ELECTRONIC KITS

GO
PO Box
Scottsdale, AZ 85261

For Phone Orders Call:  800-445-0697
or Fax Your Orders to: (602) 661-

as

Minimum Order: $10 (pius min. $5 Shipping and Handling). We accept MasterCard,
Visa and pe , however, we cannot accsa& checks on orders
oulside the U.S. Minimum Forsign Order Amount: $50 (plus a $105&H)
MOTORIZED
20K POTENTIOMETER
Precision made motorized pot by Shokai fea-
tures a very compact gear reduction assembly
with mabuchi motor, The pet has a panel mount
bushing with nut and has a long slotted shaft for
 knob (if desired). Pot can be manually turned -
‘ with shatt or automatically turned by applying any voltage from 3 o 12VDC to
the motor. Reverse the polarity o cause the pot to turn in the opposite direction,
| This precision marvel is great for robotics, servo systems, remole contral
| ation, laboratory etc, Pol has 3 wires connected to it
Motor has 2 wires connected to it. Size about 1 1/27 X 1 1/2", Linear taper 20K
rating. Brand new!

69962  $3.49ea. » 10/$20.95 » 100/5265.00 HYRlNe
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Basann's

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
pes., $179 @ 10 pes. Additional camera
$99 @ 10 pecs. Matco, Inc. 1-800-440-
0299 Fax: 630-350-9546. E-Mail:
sales@mat-co.com Web site www.mat-
co.com

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 certificate! 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.

Quality Reconditioned

TEST EQUIPMENT
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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, Int'l, 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: 1ST
500 ORDERS GET 500+ ADDITIONAL
PROGRAMS!) WHOLESALE ONLY §22
BUY 2, GET 1 FREE!!). DSS TEST-

ARD 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. 16¢5x, 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
%egtrg Parkway, Suite 317, Burke, VA
15.

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: 603-645-4776 or www.liac.net
Jusers/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 credil cards accepted. Computers
& components at wholesale prices.
WWW.CCOoNnusa.com

SYNC-A-LINK UNIVERSAL VIDEO
SYNC GENERATOR restores all hori-
zontal & vertical sync lines, DC level,
compensates for inverted video, color
hase, from standard or distorted ana-

(602) 483-6202 © -
Fax (602) 483-6403 DANBA

14455 North 79th Street, Unit #C ¢ Scottsdale, Arizona 85260 SALES COMPANY

Write in 44 on Reader Service Card.

EQUIPMENT ogue video-type formats. Comes com-
plete with operations manual & 90-day
warranty. $160. 918-479-6451 or write to
Sync-A-link Communications, PO Box 4,

Locust Grove, OK 74352.
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START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's ted
INCREDIBLE SECRET ONEY
IIACHINE Il tells how. We now have
ographed copies of the Guru's under-
ground classic for $18.50. Sx;agggtécs
ress, Box 809-K, Thatcher, 2.
520-428-4073. VISA/MC.

ANTIQUE VIDEO TRANSFER SER-
VICE: transfer of any 2" quadruplex video
tapes. Quad TV spots, features, megical.
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 info. 1-800-539-2859.

WANTED: PRO video equipment, VCRs,
switchers, cameras, etc. Advanced
Media 702-874-1911.

FREE LASER CATALOG. Helium-Neon,
n.lby visible laser diode modules,
I|g raphy, laser pointers.
Lawest prloes Midwest Laser Products,
PO Box 262, Frankfort, IL 60423. B15-
484-0085 www.midwest-laser.com

CHEATE 3-D video Images with the
Visual Eyes Video system. Phone or
fax 918-479-8451 or write to Synec-A-
Link, PO Box 4, Locust Grove, OK
74352,

SONY PLAYSTATION MODCHIPS.
Allow you to play CDR backups &

imports. $10 ea. + $3 shlppmg 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 pes. 310-515-2058.

CABLE TV

UNMODIFIED JERROLD 212 converter
$50. 97.5, 106.5, 108.5, AB filters $12
ea. 100dB deep. Digital 125 ch PRO con-
verter $150. Call for the best can
buy! Toll free 1-888-561-4796 M-F 10-
6pm. http://obctech.hypermart.net

NOTCH FILTERS 110,
97.5 75dB deep notch. $19.95 ea.,
$1595 ea., 6-10 qty. $11.95ea., 11-

108.5, 106.5,
1-5

ggqtyw%aa 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@A0L.COM

NEW! 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.

ADEAL4AU WHOLESALES BIG SAV-
INGS $$$ BEST QUALITY - NO CHEAP
CLONES 888-387-1248 www.adealdu.
com

JERROLD UNMODIFIED CONVERT-
ERS FOR SALE. CALL FOR BEST
PRICES. NO DESCRAMBLER SALES.
CALL BRLD ELECTRONICS 1-800-322-
63186,

PICS, GALS READ if you've lost your
masters. Programming service available.
Call for info. Ne 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
RRA-92 & RC 83, DP5, DP7, DRZ, 5503
VIP, SA 8580. Guaranteed low prices.
Pégaﬁse call for more converters 405-631-
1 X

WANTED PIONEER 6110, 6310 CON-
VERTERS, RAW, TOP CASH, LOTS §
OR MORE. 702-642-0325.

PIONEER 6110, 6310s, READY TO GO,
SATISFACTION GUARANTEED,
SORRY NO NEVADA SALES, LESS
BUSTERS ELECTRONICS, 702-842-
0325, WEB: WWW.lessbusters.com

FREE CABLE DESCRAMBLER
PLANS! For details write: Sierra
Publishing, 909 E. Yorba Linda Bivd.,
Suite H-181, Dept. NVL, Placentia, CA
92870.

AS-IS converters Oak Si
Zenith, $7; uine unmod!
$10. Call John 419-243-7856.

a$20
PV5,

THE BEST is back to stay. Master code
recovery. 16¢c5x, 16c62x, PALS, GALS,
other microcontrollers, etc. Check out our
web page at www.acdinc.com for delails
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.

/".\.-_

FAN
Use this kit to control cool- | |
ing fans, or any device

use the Felaywdt RP-1 or

\ nqmnow

o roam. Add & parabolic
raflecior and hear blocks eway. The BIG EAR can be hidden
about anywhere. Makes an ultrs sansifve intercom, Can ba
used as 8 1.5W AMP. We supply & mini-electrel mie in he
ki Powor requiramant & lot2v DC. SIZE1.75% 1"

%= This is the kit
everyons  has
been asking for.
Turn your digital
volt ohm meter
hwunmdmnum It will read inductors
3uH to TMH. Power requirement 8v DC.

that is temperature acti- |, :-‘:,,.,., Swbthe o AA-1 suntsases KIT $10.95 KIT 514.32
: s 100mA.
e a(:mﬂaumm - ZGMW,W gWE $8.

= 1MHz 10 2.5 GHz 2.8d8 NF

* 1dB compression=0dBm

* Gain: 1MHz- 20dB to 2.5GHz-6dB
* Power requirement: 12v @ 6Ma

WBA-6 KIT $19.95

LP-4

*Smiley face *|Love You = Hearts + Siull
{all different) 2 1/2° Long 4mm/850 nm

BUILT $12.95

Tha DT-3 kit will

momater with .1 degree resolution. Measure
temperatures from -40° to 250F° The remote
sensor is .25" sq. and can ba mounted many
feet from the meter.Power requirement 8V DC

R the new Micro-controlied | in car for Do you need an |Q
Relay PHC-I kit. Temperaturs proba includ- .K,:.p B attention getter,
ed. Operating voltage: 7.5 1o 18v DC + Tough ABS case with warning  light,or
Sl Fx12 bel clip B flashing fight for

(Temperature Range 32*- 200°F) . Size: 1 38" x 2 104" % 1 1/8° mad-'u.;mmmuhbmu‘uum

smargency for your auto, radio lower, even use i
FC-1 KT $14.95 | BFL3 suwr $6.95 on your bicycle. Has a variable flash rate. Power
2 for $9.95 6o 12vDC. Siza35'x1 9"
WIDE BAND PRE-AMP ses Pca and ST-1 T $11.95
surface mount technology for betler parformance.
Usa this for scannars, HT's.
Frequancy counlers, PREAM
@ Satelite Racoivers. i ampli- Boost ,:"
3 ] fies low-level (weak) signals. nes
1t the signal i extremaly kow :g:" o
. wo amplifiers can be used in a series. line lavall

Plug your mic

war $9.95

TVNOTCH FILTERS

2thru 22

DF-222

Our TV filars afminate unwanted TV channeis or
intarfarance that allers both sound and video with 2
FOR CHANNELS < * BEEP BEEP BEEP, Works on cable !

o our AP-1 and drive your amp. to full capaciy, |
Connect an AP-1 to a pair of amplified speakers,
plug your mic in and you have an instant PA sys-
tem. Requires 610 12v DC  Stze: 1.75" X 1"

AP-1

SIZE: 2 x 135"
KIT $8.95

DT-3
CAPACITANCE
METER

This kit will wrn
your digital vaolt
meler into & capac-
ftance meter. Tum
that junk box of
unmarkad capacitors into a fortune of
usable parts. Measure capacitors from

‘/ channals (2 they 22) ooly.

NOTE: ATV Filter Kits are TONE
sold for educational purposes only, DECODER

‘You must obtain parmission from your
local cable company before using these filters Sweet 16 tone decoder
on your cable system. operaies greai over phone lines, radios
KIT$1495 or scanners.
= 16 TTL Level Outputs

Cabinet

FM STERED TRANSMITTER Have your own FM radio station. Any stereo signal
info the FMST-100 transmitter kil will be transmitted to any FM radio luneable from 76 1o 108MHz FM
Piug in your CD player, tapa deck and have a wirelass link to amy FM radio, within 200 R. Listan to your
COD while mowing the lewn. Transemil from your car to your camper, of through an auditorium. Transmit
music on one channal sing on the other. Compatible with any audio system. Clarity is excellent, aprox.

SIZE: 1.5 x25x 3"

$8.95

you piug

* DTMF Decoder Decodes 16 different
touch tones using the phone, radios,
OF scanners.

* One relay & driver circuil on board.

* 9v ballery powared.Size: 234" x 2 UB"

«<2.2pF to 2.2uF Power requiremeni 9v
DC. SIZE: 1.80" x 2*

CA-1 KIT $12.95

VOICE ACTIVATED
SWITCH
| This VOX circuit can be
f'| used to operate a tape
recorder, ham radio, CB
radio, of furn on an alarm.
mvox1mm1mummm
ates a relay, light, motor, ? What could you do

with a sound aclivated switch? Power require-
mant 7.5 TO 18v DC. SIZE: 1.5 x1.3°

If you want to switch more power see our
Triac {TP-1) or Relay (RP-1)Power kil.

4048 siareo separation. Length ofmm::mmd‘u- TT-16 KiT $34.95 VOX-1 KIT $6.95
oo 5 it 0 B i s WIRELESS PHONE RECORDING
level control as well as & crystal for lefl & right stereo separa-

1 tion. ANTENNA NOT INCLLIDED Sv Batiery opecation FM MICROPHONE SWITCH

3 Small but mighty this litte This phone line powered
FMST-100 sze1sx16 KT $29.95 jewel wil out perform most switch is small anough 1o be

units many times its price.
It really stomps out a sig-

RAINBOW MINI-LIGHT Snpar
LED's don't :Jgi‘m up ]

+ Battery lasts at night
for years!

« I you have

, you'll
Tea et Wt MR
. batteryl Yellow MLY
* Better 2,
mewulm wu. :L.Lev

¥9%ach
#12%acn

SHOWN
ACTUAL SIZE

nal. The WM-2 kit Is a
buffered wireless mike that operates from
BOMHz to 120MHz FM, the frequency of any
broadcast FM radio. Includes a mini-electret
mike. 8 to 12v DC. SIZE:1.25" x1*

WM-2 KIT $14.95

installed anywhere. Every
tima the phona is picked up the recorder will record
both sides of the conversation automatically. Use it
in your office to record all phone calls so you don
loosa important information.  SIZE: 1" x 6
If you want to switch mora power see our
Triac (TP-1) or Relay (RP-1)Power kit

TEL-SW1 KIT $12.95

If battary status is
important, you
need this kit. This
kit uses 7 LEDs
to moniter 12v

LIE
DETECTOR
This kit can be
greal fun at par-
fies. When you lie,
generally your
hands will sweat
and the mors you
sweal the louder
tha tone. This kit
afiows you to measure thesa changes, only a
slight amount of change will cause tha tone 1o
increasa in frequency. Power requirement 6 1o
12vDC. SIZE: 8"x12°

LD-1

KIT $9.95

"

This lats averyone know when your computer
i in use. Power requiremant v DC. SZE: 11"z §*

TEL-LITE it $9.95

light on the other extension

BUSY PHONE LIGHT
Add this little kit o any or a of
your telephones. When one
phone is used & red LED will

madam

0OC in v, 1/2v, or
1/4v steps. Monitor 8v or Sv in 1/4v steps.
Great for boats, motor homas, modal planes or
race car ni-cads. All parts and instructions are
included. SIZE: 1.3" x 2.7°. I you wanl lo
swilch more power sea our Triac (TP-T)

VM-1 KIT $7.95
For1i0AC VM110 kT $10.95

WATER ALARM
Don't ever gat stuck with
» flooded basement or
over fill your water buck-
et When the liquid level
reaches the sensor it

& sutomatically tums the
pump on or off. The Waler Alarm supplies you
with 100 mA of output that activates a relay ( that
you supply ). This relay can tum on a sump
jpump, or in applications where you are filing a
area with liquid it wms off the pump. Sensor
inciuded Size 1.4"x 2"

WA-2

KT 17.95

Write In 45 on Reader Service Card.

US FUNDS ONLY We wil

6227 Cottman Rd.

Please add sufficient postage First b $5,60 Canada $7.50 Additonal LB. Add $1.00
Electronic Rainbow Ind., Inc.

ciecrromic CALL 317-291-7262 Fax 317-291-7269
RAINBOW [NTERNET: www.rainbowkits.com

accept elephone orders for Visa or Mestercard
BE

Indianapoiis, IN 46268
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ELECTRONIC TEST EQUIPMENT
BOUGHT & SOLD

90 DAY WARRANTY PARTS & LABOR « 10 DAY RIGHT OF RETURN, OPEN ACCOUNTS

$800 HP 86601A, RF Plug-in, 110MHz. .
$250 HP B6B02A, RF Plug-in, 1300MHz.

Altech Type 32, Precision Attenuator, 0-1000B $300 HP 88503A, RF Plug-in, 2600MHz . $1500
Arpoyee Kmmmmm System nﬁ HP 856324, Modulalion Plug-n . ... .. 200
’ HP B5T2A/D1, =
) : 1 A, Signal Generator, 2- 18GHz. . ag
Boonlon 518-A, Q Standard . ... il 8200
Boonton B2AD, Modulation Meter . 00
mg“"': e wammmnmmsmmm ...5250
BMB wamp Moter S 01-26.5GHz HP 8755C, Network Anafyzer Plug-in ... 5250

Boonton 4220/51013, Power Meter, 18GHz . - e HP 87564, Scalar Network Analyzer .
Boonlon 4300 P«S-grmmﬁma u.m 08 HP B970A, Noisa Figure Meter............

Calibraled . < ....82,500 HP E3617A, DC Power Supply, 040V, 1A . . .
&waumm BuwpusFm _____ $250. HP K486A, Power Sensor, 18-26.5GHz . . .
MMID!TEMS&M ......... .. 5400 HP P488A, Power Sensor, 12.4-18GHz . .

- #4000  Racal Dana 9082, Signal Gen. 1.5-520Mbiz

Racal Dana 9303, True RMS RF Level Meter .

Universal
e 000
HE 1630 Cabten T Tok 178w C s Ftm, Pt 57 b
H 117124 Soos Kk 3570 S Yok 242 Socpe;Digt, SOOML 4 G- 2000
HEAAR Acpt K Tok 24458/10/12, Scope, 150MHz, 4 Trace, HPIB ... $1.800

'$2,000 Tek 2465, Scope, 300MHz, 4 Channel .............. 1,600
- Tek 3050MM, Scope, 10MHz, Dual Trace, DMM, battery . . $500

Tek 4041, Systam Controller, GPIB .. 5200
$500 Tek 436/022, Power Meler wiB481A, Cable, GPIB
...$1,000 Tek 464, Scope, 100MHz Dual Trace, Slorage . . .

i Autoranging
00 Tek FG501, Function Generalor, iNHz
? Tek FG502, Function Generator, .1HZ-11MHz ...

ééé%ﬁéé sEEEzE

3§§§§§

& B503A; OpL.05..
Anyz., nFFlw-lMKc-nm

........... .. $800
HP 8557A/180TR, Spectrum Analyzer, 01-350MHz . ... 81,000 yyon 56057450, SWR Aulctester, 01-18GHz $500
wassemmmkwm.mmm‘..‘...nmms,ms oo i o

e o 53,500 W00 6100/52370, Sweep Generacs, 2-18GHz o

..................... . tvenitins o Lo St o

memwm _____ ,gﬁ Wiltron 62160, RF Plug-in, 2-8GHz .. ...... ... 5200
HP 86222866, FF Plug-in, 014GHz . %S 000 Witron 62230, FF Pugrin, ¢-12.4GHz. 550
HP 86241A, RF Plug-in, 32-65GHz . . Wiltron 62290, RF Plug-in, 73—!856!-& ....... $300

HP B6260A, AF Plug-in, 12.4-18GHz Wiltron 82FF75, VSWR Bridge, 10-1000MHz ,

183,000 Willron BNF5O, mm 1-1500MHz, for B40 .

HP BBBOC, Freq Syn wiBGE03A & BGG3SA, 2.6GHz. ... $2,500 Wilron 7850, Detecor, 1-1500MHz, for 640 ... ........$100

MONTHLY CLEARANCE SALE

HP 54100D, 1GHz DIGITAL SCOPE
RETAIL PRICE $18,500 - SALE PRICE $995

HP 8901A MODULATION ANALYZER
RETAIL PRICE $9,800 - SALE PRICE £995

e

-

2631 Hillside Ave., Norco, CA 91760

PHELPS INSTRUMENTS -
909-279-7347 = FAX 909-279-7347 St .

"BUILT LIKE R BRATTLESHIP"

« Heavy duty commiercial recorder -
NOT improvised from consumer models

= Dimensions; 11.5x7.0x2.75"

COD's OK. Sorry, no credit cards. Fres catalog USA only; olher countries $5. Price Includes UPS to 48 States on Pre-Paid Dlm

Factory Direct

SPECIAL

Viking TevternatiOnAl 1, e pre o, 4600 san Frncico, ca saias

Phene: (415) 488-2088 - Fax: (415) 468-2067 - Web: www.vikingint.com

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 + za
instead. 100% COMPATIBLE.
order shi NATIONWIDE immedi-
ately! LIFETIME GUARANTEE!
A/MC/AMEX/COD/MO/
CHECKS. ONLY $10 (SPECIAL: 3/$20
lus FREE DESCRAMBLER PLANS!).
UPER ZAPPER MODULES ONL
$16! (3/$33)! Use SUPER ZAPPERS if
you have COX, TCIl, WARNER in: CA,
TX, FL, NY, PA, Mi. DESCRAMBLER
PLANS 4=85, 20=$15 130+
DESCRAMBLER SOURCES ($5).
FREE SHIPPING. OPEN 24 HOURS!
352-429-5496. BRINKER ENGINEER-
ING LABS, USA.

MOD CHIPS for Sony Pl n. Now
r backups will work. Only $9.95 ea. +
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 419-385-3100.

CABLE PARTS & EVERYTHING. Parts
& accessories. Best prices & quantity
discount. WE DON'T SELL BOXES =
800-MODULE-0.

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
g:ggon 12pm-7:30pm EST. 1-800-562-

CABLE STOP, one stop for all your cable
needs. Quality parts at a low price. 1-
800-562-8442 12pm-7:30pm ES

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/ImagesCo

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

TELEPHONE CATALOG 160 pages
including office automation, voice mail,
and all rhone accessories. Send $10 to
HES Electronics, POB 183, Brick, NJ
08723. Mention this ad and geta 10% off
certificate! Visit www.heselectronics.com

NEW: MEMORECS, provides most
important features gour answering
machine is missing. Oricom Technolo-
gies, 303-449-8428 www.sni.net/~ori
com

PHONE SYSTEMS WANTED!!! We buy
AT&T MERLIN, SYSTEM 25/75/85 and
other AT&T phone systems. Please call
for a quote or fax us uipment list.
KEYWAYS, INC., 937-847-. or FAX

. 937-847-2350

COMPONENTS

DON LANCASTER'S ACTIVE FILTER

COOKBOOK is back in print
Autugraphed copies of the seven-

teent classic printing $28.50. SYN-
EHGE ICS PRESS, Box BO09-N,
Thatcher, AZ 85552. 520-428-4073.
Visa/MC.

MILLIONS $8$ in “scrap gold” from old
computers and electronics junk.
Message: 603-645-4776 or www.liac.
net/users/quiksand/goldtek.htm

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, Cannoh,
TRW, Amp, Burndy, Deutsch, Bendix
connectors, electronic test equipment &
mast components. Hoffy Electronic Ent.,
818-718-1165, FAX 81 1-5506.
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PHOTOMULTIPLIER TUBES, radioson-
des, electro-luminescent panels, elec-
tronic parts, test equipment.
www.lonemtn.com

w

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). 843 @ 5 pes, $38 @ 10 pes.
Distributors welcome. Matco, 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 1946!
www.electronicsurplus.com

AMAZING! 35¢ ALL TOGGLE SWITCH-
ES. Brand new. Rated 6A/125V.
Hardware included. 1/4" panel hole.
SPDT or DPDT on-on, or on-off-on. Min-
imum 100pcs./package. Add $6 freight.
Gateway Products Corporation, PO Box
936397, Margate, FL 33093, 954-974-
glg;. Fax: 954-974-6818, VISA/MC, no

RF TRANSISTORS, TUBES, 25C2879,
SD1446, MRF455, MRF454, 35C1969,
2SC2166, 2SB754, TAT222AP,
25C1419, 25C1947, 25B688, 2SD880.
MRF422, MRF448, MRF247, MRF317,
SAV7, SAV17, 3-500ZG 4CX250B,
5728, 3CX3000A7, 4CX400A silver mica
caps, resistors, electrolytics, etc.
Westgate 1-800-213-4563.

MICROCONTROLLERS

ATMEL 9051200/89C2051 PROTO-
TYPE BOARD. High quality 2x3 bare
board with 1x2 prototype area: $15.50.
Supports RS-232 interface, regulated
power, connectors. Includes schematics
for board and interactive programmer.
Free software at WWW.2051BC.COM
System manual describing software
operation and hardware construction:
$15.50. Send check or money order to:
2051BC, 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 i in Microp & Embedded
Control Systems? If not you should be! Look around,
just about everything these days has an embedded

microprocessor in il TVs, cars, radios, traffic
lights & even toys have embedded compulers
controlling their sctions. The Primer Trainer is
the ool that can not only teach you how these

devices operate bul give you the opportunity - |
10 program these types of systems yoursell
Examples & exercises in the Selfl Instruction
manual take you from writing simple programs to
controlling motors. Start out in Machine language,
then move on 1o A bler, & then on with opti

, Basic, ot Forth Compilers.
1

Measuring Temperature
Using a Photocell to Detect Light Levels
Making a Waveform Generator

Constructing a Capacitance Meter
ExaMples Motor Speed Control Using Back EMF
Include: Interfacing and Controlling Stepper Motors

Scanning Keypads and Writing to LCD/LED Displays
Bus Interfacing an 8255 PP1

Using the Primer as an EPROM Programmer

DTMF Autodialer & Remote Controller (New!)

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer
can be used stand alone via the keypad and display or connected 10 & PC with the optional upgrade
(M‘)')S) The Uw includes: an RS232 serial port & cable, 32K of battery backed RAM, &

i (tware. P $5 100 for shipping within the U S. Pictuse shown with upgrade
option and optional heavy-duty keypad (529.95) installed. Stisfaction guaranteed.

PR R R

1985 - 1998

=ITIA|.. inc. [ 5

11 EMAC WAY, CARBONDALE, IL 52901
618-520-4525 Fax 457-0110 BBS 529-57

YEARS
OF SERVICE

World Wide Web: hitp:/iwww.emacinc.com

Write in 47 on Reader Service Card.

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
DON'T PITCH EM' - SEND THEM FOR REBUILDING ! - SAVE § §

CUNARD ASSOCIATES, R.D.6 Box 104, Bedford, PA 16522
WE INSTALL NEW NI-CAD OR NIL-MH BATTERIES INTO YOUR ORIGNAL CASE.
ORIGINAL. R

WE IMPROVE CAPACITY TO BETTER THAN
WE FIX WHAT CAN'T BE FOUND. { OR AFFORDED )
WE PROVIDE QUICK FOR OLDER EQUIPMENT

SERVICE. / EXTENDED LIFE
WE OFFER FREE QUOTES. / FREE RETURN F QUOTE IS REFUSED.
WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING.
WE GIVE YOU A 12 MONTH WARRANTY.
WE WILL BE HERE WHEN YOU NEED US / 12 YEARS IN BUSIMESS.
WE SAVE YOU *** MONEY “= §5§§

NO JOB IS TOO LARGE OR TOO SMALL .. WE OFFER VOLUME DISCOUNTS
TO LAW ENFORCEMENT / COMPANIES / FIRE DEPARTMENTS / UNIVERSITIES

UNIDEN
APHS6 APX500 §21.56
1SA704850P(1200mAH) $34.55 APXSS0 1050 $29.85
1000 11001200 $34.95
PLISDA2STBMTTTIGI/S $37.95 BP100/200/205 $14.95
MAXON SA-1155 1160 S39s 209Incl01380 S2% . 0s  sad0s
TAD 4015101820  $2196 e CORDLESS DRILLS

MOTOROLA BP2/BPI/BP22 $1895 pny brand 7.2V § 18.95
P200 HTE00 MT1000 BPo/BPm 2% 3255 Anybrand 9.6V $29.56
NTN 4585 4824 5414 S37.95 /<t $MIS  pny brand 12.0V §32.95
NTN 5447 5521 5545 §$37.95 YAESU Any brand 144V § 37.95

MIDLAND FNB3 4121416 $3295  SURVEYING EQUIP.
TOEI0 B16 B19 821 $3995 FNB1921 2527 3883295 COMPUTERS- PHONES
To-BR2 TO-838 $3695 FNB 172535 $23.95 gond battery for quote.

" sssssmsnw

BENDIX KING
KR10S/LAA12S §34.95
KENWOOD

PB2 | KNB3 $29.95
PB21/21H $14.98

GENERAL ELECTRIC

RLALL _ cace - Deluxe Polypropylene. Chemical

Resistant. Tools by CooperTools and others. 800T Case,
complete with tools ..
B80OT Case Only . .. $121.80

PLAtt - case - Cordura Exterior. Two exterior pockets
& one literature pocket. 660ZT Case, complate with
$223.00

660ZT Case Only . . . $59.45

Optional Sperry meter #DM6510 as shown . . . $65.00

tools . . .

Vv

t @

—

Weller WCCI00- Electronically ()i V' ISOR

controlled station, tem

gdjustablls from 350° i
ero voltage circuit-safe for

sensitive components, 40 Watt ts';lgcta 4.00

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 . . .

FOR INFORMATION ABOUT YOUR REQUIREMENTS ...... CONTACT US:

PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL
DOWNLOAD OUR CATALOG, WEB SITE: hitp-//users.aol.comyPrimeCell

BATTERY REBUILD SERVICE

MANY OTHERS AVAILABLE - WRITE OR CALL

CATALOG
Aofs?sus SELPPING & HANDLING PER ORDER %

=

Electro Tool, Inc.
9103 Gillman, Livonia, MI 48150
Customer Service: (734) 422-1221
ORDERS ONLY: 1 i
FAX: (734) 4

ools American Made.”

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

. $419.95

~ Superior
ralure magnification, Optical Glass
-850°F, prismatic lenses (not plastic).

one of (6) magnifica-

$372.00

800) 772-3455
22-3432

Write In 48 on Reader Service Card.

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

ANTIQUE

ELECTRONICS

WESTERN ELECTRIC WANTED: 1927-
1960s. Amplifiers, speakers, tubes, etc.
Free offer. 1-800-251-5454.

TELEGRAPHY INSTRUMENTS, KEYS
SOUNDERS, RELAYS, METERS,
VIBROPLEX'S, PRACTICE SETS,
INSTRUCTOGRAPHS, CALL BOXES,
ETC. GOODMAN 217-345-6771.

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 01741. Phone: 978-371-
0512; Fax: 978-371-7129; Web:
www.antique radio.com

CRYSTAL SETS. Parts, plans, books,
kits. Lari D%&sl source in the world. Catal
$2, MIDCO, PO Box 222288, Hollywoo?
FL 33022.

WESTERN ELECTRIC WANTED:
1920's-1960's. Amplifiers, mixers,
amps, speakers, tubes, etc. FREE
OFFER 1-800-251-5454.

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 $$$!
IContact us for details. 909-371-8497
E-Mail distributors@nutsvolts.com
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SURPLUS

TEST EQUIPMENT

HEWLETT PACKAFID
117298, Carrier Noise Test Sel... . ............
119754, Amplifier, 2-8GH2 .. ... ...
2148, Pulse Generator, 10Hz- 10MHz
33124, Function Generalor, .1HZ-13MHZ ... $700

357TA, NHMWM?ATQMSH
35804, Spectrum Analyzer, SHz-50KHz, optzas §1000
3581C, Selective Volimeter
3585A, Spectrum Analyzer, 20Hz-40.1MHz . . . .. ..
41824, LF Impedance Analyzer w/1B007A Kit . . .

BO11A, Almwknu'&m 20\#120\

DO I s ey g el m $1200
65324, DC Power Supply, 0-20V, 0-5A, 100 Watt . . . .. $1000
BOT1A, Pulse Generator . .. ..........oovvrerss

B011A, Puise Generator wiOpl. 001 ...
80128, Pulsa Generator . ...........

B116A, 50MHz Pulse/Function Generalor, Opt. 001.
81604, Programmabie Pulse Generator, SOMHZ . . .

B3540A. RF Plug-in, 2.0-8.4GHz
835454, Oscilator PlugHin, 5.9-12.4GHz

85594, Spectrum Analyzer Plug-n, .01-21GHz . . . . $2650
BSGEA/B, Spactrum Analyzer, 100Hz-22GHz . . . . $22,000
85698, Spectrum Analyzer, 10MHz-22GHz . ... ... §7000
862228, Sweop Oscilator Plug-in w/BS20C Mnfrm . ., . $1250
86404, Signal Generator, 0.5512MHZ .. ......... $700
86408, Signal Generator, Opt. 002, .5-1024MHz . . . 52100
86408, Signal Generator, OpL. 1,2 ......... ..., 52200
86544, Signal Generalor, 10-520MHz ... 3450
B656A, Signal Generator, 100KHz-980MHz .. §1700
86600, Synthesized Signal Generator... ... .. 56000
B572A, Synth. Signal Gen., 2.0-18.0GHz. . .. 56000
B748A, S-Parameter Test Set w/Opt. 026. .. .. .. §1350
ammmumm‘fnm . . 52000
: .. 51500
- . 34000
- - 34500
$2300

TEKTRONIX
1503, TDA Cable Tester w/Opt. 04 Recorder ..... $1550
2215, BOMHZ OScillosCope .. . .....vovvniianins $500

2238, 100MHz Oscilloscope

2246, 100MHz OScllOBE0Pe .. .. ...\ . ovose. - $1600

24454, 150MHz Four Trace Oscilloscope .
2465, Four Channel 300MHz Gs:iloaoope s
24858, Four Channel 400MHz Oscilloscope . .
2754P, 10Krz-21GHz Specturm Analyzer .

7L12, Spactrum Analyzer, 100KHz-1.8GHz ..
7L18, Spectrum Analyzer Plug-in, 1.5-18GHz

PG506, Calibration Generator Plug-in . .
TMS5003, Three Siol Power Maintame .........,. 5450

VISIT OUR WEBPAGE AT
WWW.RSSURPLUS.COM

TM5006, Six Slot Power Mainframe ............. $550
MISCELLANEOUS

Acme Elect. PS2L.1000, Electronic Load , . ........
California Inst. 4500L/M3, AC Power Source . .....
California Inst. 4503L, AC Power Source ...... ...
Datron 1061A, 6.5 Digit Autocal Multimeter, DC Only . . . §700
Datron 1062, 6.5 Digit Autocal Multimeter, DC/AC/

EIP 545A, Microwave Frequency Cﬁaﬂez 55
EIP 548A, Frequency Counter, 10!1:2656&
EIP 5488, Frequency Counter. 10Hz-26.5GHz.
EIP 578, Source Locking Frequency Counter. . . .
ENI 325LA, Power Amplifier, 250KHz-150MHz
SOWEEE .o L S v s T e e
Fluke 51008/03/05, Multitunction Calibrator ... ...
Fluke 51018/03, Calibrator . ........c.ocoiivuin
Fluke 5200A, AC Voltage Calibrator . . .
Fluke B010A, Digital Multmeter . .......
Fluke 8012A. Digital Multimeter .

Fluke B810A, Digital Mulmetar . . ... ......coeveis
910, F

Kikusui PAB18-3, DC Power Supply, 18V/3A
Kikusui PAB18-3A, DC Power Supply, 18V/3A.
Kikusui PAB32-2A, DC Power Supply, 32V/2A.
Kikusul PAD16-10L, Power Supply, 16V, 10A .

Sorensen DCS40-25, DC Power Supply, ‘0\‘&5& - 750
Trans. Devices DLR400 15 3500A, Dynamic Load. . $1500
Trans. Devices DLP 50-60-1000A, Electronic Load . . $800
Trans. Devices DLVP 130-110-1000

Electronic Load
Trans. Davices DLVP 50-120-1000
EICIONIC LOBG . ..o v vneveeneresennnenns
Valhalla 2703, AG Voltage
WA G SNAS, mH:-ﬂzGHzSpoctnmm};mr
Wavetek 178, Automatic
Wavetek 20014, Sweep Generator, 1-1400MHz . ... ..
Wavetsk 3000-200, Signal Genersior =
Wiliron 560-7K50, RF Detector, 10MHz40GHz. .. ...
Wiltron 560-7550, RF Detector, 10MHz-18.5GHz . ... $300
Wiktron 560-7550, RF Detector, 10MHz-26.5GHz, Opt.2 . $400
Witron 560-97N50, SWR Autotester, 10MHz-18GHz. . . . $800
$500
$900

Wiltron 560-87550, SWR Autotester, 10MHz-18GHz. . ..
Wiltron 560-98S50, SWR Autotester, 10MHz-26.5GHz ..

Mast rd

(626) 967-0846

R & S Surplus

1050 E. CYPRESS STREET, COVINA, CA 91724

FAX (626) 967-1999
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Packs & Charger for YAESU FT-50R / 40R / 10R:
FNB-40xh ssnsaws  7.2v  850mAh $41.95
7.2v 1800mAh $49.96

FNB-47xh pusy
FNB-41xh swwasy  9.6v 1000mAh $49.95
For YAESU FT-51R/41R/ 11R:
FNB-38 pack (5w) 8.6v

700mAh _$39.95
For YAESU FT-530/416 /816 /76/ 26;
FNB-26 pack tanesy

7.2v 1600man $32.95

2.0v_1000mah
For YAESU FT-411/470/73/33/23;
FNB-11 pack (5w)  12.0v  600man $24.95
FBA-10 a 14.95

Packs for ALINCO DJ-580 / 582 / 160 radios:
EBP-20ns pack 7.2v 1500mAnh $29.95
EBP-22nhpk (5« 12.0v 1000maAh $38.95
EDH-11 8-C $14.95

For ICOM IC-Z1A/ T22-42A/ W31- 32A/ TTA:
BP-180xh o pwnen  7.2v  1000mAh $39.95
BP-173 9.6v__ 700man $49.95

For ICOM IC-W21A 7 2GXAT / V21AT (8lsck or Gray)

BP-1325 (5w s 12.0v _1500mAh $49.95

FEBRUARY SUPER SPECIALS!

o Ry

For ICOM IC-2SAT / W2A / 3SAT / 4SAT elc;
3
For ICOM 02AT etc & Radio Shack HTX-202 /404:

BP-Bh pack 84v 1400mah $32.85
BP-202s 2v_1400; 9
For KENWOOD TH-T9A/42A / 22A:
PB-32xh peckprawen  6.0v 1000mAh  $29.95
PB-34x 9.6v__1000 9.95
For KENWOOD TH-78/48/28/27:

PB-13 v__700 6.95

For KENWOOD TH-77, 75, 55, 46, 45, 26, 25:

Mail, phone, & Fax orders welcoma! wa‘s!h.
Mastercard / VISA / DISCOVER / American Express
Call 608-831-3443 / Fax 508-831-1082

Mr. NiCd - E H. Yost & Company

2211-D Parview Road, Middlelon, Wi 53562
CALL OR WRITE FOR OUR FREE CATALOGI
Cellular / Laptop | Videocam / Commercial & Aviation packs too!
E-mail: ehyosi@midp nat

AVIATION ELECTRONICS

BUY, SELL, trade, avionics equipment,
Collins, King, Sperry: test equipment,
IFR, Litton [TN series INUs. 941-625-
3222 P, 941-625-0494 F, E-Mail: avio
nics@afcon.net

SYNCHRO RESOLVER test sefs, sys-
tem analyzers, test equipment.
www.lonemtn.com

PUBLICATIONS

START YOUR OWN TECHNICAL VE‘?&
at
INCREDIBLE SECRET ONEY
MACHINE Il tells how. We now have
autographed copies of the Guru’s under-
round classic for $18.50. Syner atlcs

ress, Box 809-K, Thatcher,
520-428-4073. VISAMC.

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.
\5}?8;%3-40?3 synergetncs@tmaja com

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
EA gas $24 Fast delivery Priority Mail.

or Visa. Call Universal Electronics 1-
800-241-8171.

TURE! Don Lancaster's newly u

ROBOTICS

CNC! 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.rabot
ics.com/arobot

PLANS — KITS —

SCHEMATICS

HOBBY CATALOG: Broadcasting and
microbroadeasting transmitters, ampli-
fiers, antennas. rt 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 Technologr
gsy%abms. 4 Prospect Pl., Torrington,

HEATHKIT COMPANY is seliing photo-
copies of most Heathkit manuals. Only
authorized source for copyright manuals.
Phone: 616-925-5899, 8-4

Lowest Dealer Price Available

Refurb. Panasonic 145
Panasonic 175

Regal w/Remote

BC4535 86 Channel

Oak Sigma 99 Channel
75 Channel Converter
Zenith ST1600 w/Remote

5+ 10+ 20+
$45 $40 $35
$70 $68 $65
$38 $35 $30
$30 $28 $25
$45 $40 $35
$18 $18 $18
$75 $70 $65

Call us today to satisfy all your cable equipment needs!

SAM’S ELECTRONICS
1I-405-631-1856

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 prulohofﬂng. designing or hobby.
Call 1-888-GO-4-KITS for catalogs or
send $3 to Quality Kits, 49 McMichael
St., Kingston, ON., K7M 1M8.
http//iwww.qkits.com

200+ ELECTRONICS PROJECTS. Build
for ure or make 100%5(0{ more)
pri reselling printed plans. $1 (refund-
able) for catalog & dealer info. MATCO-
A5, PO Box 509, ROSEVILLE, Mi
48066-0509.

BUILD THE MENDOCINO MOTOR. This
fascinating device is a solar powered,
magnetically levitated motor. It will
delight and amaze and your friends.
The 27 page plans includes a list of
parts suppliers. The motor uses readily
available parts. Plans are $15 plus $2.50
S&H. Write to: St. EImo’s Fire, PO Box
141, Stow, MA 01775. 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 95087.
www.ccnel.com/~Instech

' PGB Milling
(R

CIRCUIT BOARDS. Totally new! Low
cost, ision-made PC boards from
your (ge r/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, B05-339-0702.
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 Oricom
Technologies, 303-449-6428, www.sni.
net/~oricom.

SOLDERLESS BREADBOARD SB-
147: 3260 tie points, 4 binding posts.
$29.95 Pé)lus $2.60 (2% of Subtotal plus
$2) UPS ground delivery. Call 972-242-
8087 for 10+ prices. Mail check to: CTI,
;301 West Beiltline #105, Carroliton, TX

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-
los, $10. Contact: Mike, phone/fax,

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-

L BAND quadrifilar T/R antenna, 55 dB
LNA, 20 watt HPA, works great for
remote GPS. Info at afstar.com.

FREE FLYER on cable TV, phones, cred-

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,

828-684-7672. HTTP:/MWWW.CHIG it cards info, schematics, project boards, $85. Other sizes available. Call for com-

EOR.COM other misc. items. Bill 1-800-879-9657, plete price list. 1-800-755-0080.
47pcekit 14pcekit 30pcekit @

ELECTRONIC CRICKET

MK101 MK102 This cricket turns on
SWEETHEART] FLASHING LEDS when it gets dark.
Give him or For different applications Great os practical joke.
her that (such as model construction) The tone and repefition
special heartbeat. and educational purposes. between fwo crickets
28 leds form 2 blinking hearts. Adjustable flashing speed. is adjustoble.
Power supply : 9V battery Power supply : 9V battery Power supply : 9V battery

34pcekit
159.95

MK103
LED SOUND-TO-
LIGHT UNIT

For different funny and practical
opplications. 4 high-intensity leds

light up and react simuhunicyﬂw“’
on every sound. o

Power supply : F¥sflery

Different runi
[by prog push
Adjustable eff
Power supply stafd

Power supply : 9V 3i{eh

17pcekit

MK110 ~
SIMPLE ONE CHANNEL
LIGHT ORGAN

With loudspeaker input. The lamp flashes
on the beat of the music. Optical isclated
loudspeaker input with adjustable
sensifivity : 2W to 60W.

Maximum load : 120W ot 120Voc.

26pcekit

K106
ETRONOME

he: beats per minute
by a built-in
speckefiand by a led.
Adjustolilé volume, beat:

\zllem

@ln

Incorporated alarm
buzzeggliater

K5300 519.95]
STROBOSCOPE

Adjustable flash frequency : 5-15Hz
Power supply : 120Vac

Power consumption : 13W mox.

allowed | Th
of the die are.Js

Ralls out when fHe Dushe™ anfil®
button is relegsed! o
Powyﬁ&i‘ attery

K2637
SUPERMINI 2.5W
AUDIO POWER AMPLIFIER
Superb oudio amplifier with incredible tiny
dimensions.

Integrated circuit has a pre- and power amplifier
which can be used seporately.

Max. output power : 2.5W @ 4ohm

Frequency characteristics : 60Hz to 15KHz
Power supply : 4.5V to 15Vdc / 400mA

Exists also as module : M2637 @

7415 Whitehall Street Suite 119

www.velleman.be

Fort Worth, TX 76118
(817) 284-7785 F:
email : velleman@earthlink.net

(817) 284-7712

Questions ¢ Contact us for a list of US distributors or to get your FREE catalogue

Write in 50 on Reader Service Card.
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www.gatewayelex.com

(Electronically Speaking, Gateway’s Got Itl)

MAIL ORDERS CALL TOLL-FREE 1-800-662-5810




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.,

g:gtﬂe. WA 98118. Voice/Fax 206-723-
7.

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors,
relays, lamps, synchros. Hyness
Company, 7098 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, quan!ik'; &
condition of any semiconductors to Rick
@ ESI, 5363 Broadway Ave., Cleveland,
OH 44127. 216-441-8500 FAX 216-441-
B503. Since 19461 www.electronicsur
plus.com

WANTED: AVIONICS test equipment,
IFR, 600A, 401L, others, Collins, King,
Sperry, North Atlantic, Litton INUs LT
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, lubes,
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 WANTED!!! We are
buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC companmes and
Computer Output Microfilm (COM) units.
Please call for a quote or fax us your
quuipment 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,
.1uF-50uF). 610-932-4019.

HIGHEST PRICES paid for Western
Electﬂc tubes, new and used. Also
buying many others. Call or send us
rsour list. Don Singerhouse
ingerhouse Sound, PO Box 321,
New Richmond, Wi 54017. Toll free
telffax: 1-888-715-tube.  E-Mail:
singtube @frontiernet.net

BBS & ONLINE SERVICES

VISIT DON Lancaster's GURU'S LAIR
website at http://'www.tinaja.com PICs,
%seudoscnence PostScript, patents,

naja guests flutterwumpers, book-on-
demand, magic sinewaves, money
machines, avicubes, tramways,
wavelets, and Webmastering. Online
reprints, consultants net, forums, anno-
tated hot links, surplus bargains, great
heaping bunches more.

CHECK IT 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 Il 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
Auto[%raphed copies of the seven-
teen classic printing $28.50. SYN-
ERGETICS PRESS, Box B808-N,
Thatcher, AZ 85552. 520-428-4073.
Visa/MC.

GRAND UNIFIED THEORY MADE
EASY. 110 page book explains a new
theory linking gravity, electronics & mag-
netism. Explores universe mysteries,
oes nd-relativity & quantum theory.
.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!

World’s
Smallest
TV

We call them the ‘Cubes’...

from a transmitter

you can hide under

a quarter and only

as thick as a stack

of four pennies-

that's a nickel in ]

the picture! x

TlansrmmbrolB&WwﬂhranTashcqmu almost like a direct

wired connection to any TV tuned to cable channel 59, Crystal

controlied for no frequency drift with performance that equals law

en!oroernsmmodslsﬂﬂcoﬁhmdmﬁsmmusucmnm
model transmits up 1o 300" while the high power 100 mW unit

goesq;lo!hlmxle Audio units include sound using a sensitive

buill-in mike that will hear a whisper 15 feet away! Unils run on 8

volts and hook-up to most any CCO camera. Any of our cameras

have been tested to mate perfectly with our Cubes and work

great, Fully assembled - just hook-up power and you're on the air!

Transmitters

C-2000, Basic Video (7L T ——— L

C-3001, High Power Video and Audio Transmite Cube....$229.95

CCD Video Cameras

Finder Kit

Search for buried Imas;:;iz
the beach, backyard or
This professional quality kit can

If you're looking for a good quality CCD board camers, stop
gﬂhare'()urwmasusn quality Japanese Class A
D arays with over 440 line line resolution, not the off-
spec arrays that are found on many other cameras. You
mmsiapmseﬂmwmqmdamccnsalmnm

ture and soma manufacturers end up with the off

chips due to sither cost constraints or lack of buying ‘clout’,
Also, a new strain of CMOS single chip cameras are enler-
mgﬂnmmmmnmabmmmmm

még:llmm Qur mras"hamv;wnha d;gnd%dds and

t sens 589 erence,
,amwm@mtmmmmm the black & white mod-
els are super IR (Infra-Red) sensitive. Our IR-1 Huminator
kit Is invisible to the human aye, but lights the scene like a
Ilasnﬂg::t night! Color camera has Auto White Balance,
Auto Compensation and DSP| Available
with Wide- {B0%) or super slim Pin-hole style lens
They run on 8 VDC and produce standard 1 voi p-p video.
Add one of our transmitter units for wireless transmission fo
any TV set, or add our 1B-1 Interface board for audio sound
pick-up and super easy direct wire hook-up connection to
any Video monitor, VCRolTVwilhvodedaudmmpm}acks
Cameras fully g p

Super Pro FM Stereo
Radio Transmitter

& whole equipment rack to hold all the features we've packed
mtomaFM—wU Sal frequency easily with the Up/Down freq
buttons and the big LED digilal display. Plus there's input low
pass filtering that gives great sound no matter whal the source
(no more squeals or swishing sounds from cheap CD player
inputs!) Peak limiters for maximum ‘punch’ in your audio - with-
out over modulation, LED bargraph meters for easy setting of
audio levels and & 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 iransmitting neads, you will loo. No one
offers all these fealures at this price! Kit includes cabinat, whip
antenna and 120 VAC supply

We also offer a version of the FM-100 thaf's

coverage. The exparf versi
USA, or within the US if accompanied by a signed stafement
that the unit will be exported.

FN100, Professional FM Stereo Transmitter Kit............5299.85

detect metal at a depth of
6 inches. Easy to use, just
ten for the change in tone as
you ‘sweep' the unit across the
surface - the larger the tone
change - the larger the object.
Hashm'n-inspeakerorea:ptmwmcﬁm.msmmrr
dard § volt battery. Complete kit includes handsome case,
rugged PVC handle that ‘breaks down' for easy
n—anspunabunandsmeided araday search coll, Easy one
. This nifty kit will literally pay for itself!
Thatuuymlhe ure looks like he f Ing
what do you think it is - gold, silver, Rogaine, Viagra? You'll
have fun with this kit

LT ————

Binocular Special

We came across these
nice binoculars in an

importers close-out deal
Nol some cheap inine
lens jobs, these beauties
havamofpﬁsm a supar
nice rubber armored e i
housing over light weight
aluminum. 10525p0werm1uly coated oplics. Includes
lens r cloth, neck lanyard and nice carry case. For
usé in L sun, choose the EX module
ject ity at a close-out

extra
with rub
prical

namem#mhehgsddlurmml

FM Stereo Radio
Transmitters

Microprocessor controlied

- mercial stations. Audio
quality Is excaImL eonmmnmehneoulputot any CD
Eorelmmﬂmmmméhwmmmw

n rs will appreciate power output
mpagdnyolthemzs marny Garibbean folks use a sin-
gle FM-25 to cover the whole island! New, improved,
clean and hum-free runs on either 12 VOC or 120 VAC.
Kit comes with casa set, whip antenna, 120
VAC power adaper - easy one evening assembly.

FM-25, Synthesized FM Stereo Transmitter Kit.....$120.95

A lower cost altemative to our
performance transmitters.
rs great value, tunable over

the 88-108 MHz FM broadcast

band, plenty of power and our

FM-100WT, Fully Wired High Power FM Transmite........$429.95

Radio
Transmitter

decks, C| o mike mixes
tlWﬁ'm VL5 cormos & BC

casa sel and

anmlhde maiching case and knnb sel 1or

MWKL_.
Aﬂ-1 mﬂ AM Radio Transmitter Kit....
g Case Set for AM-1 ...

mmesmdaru.wbmad

Connects to any cassefte deck, CD

player or mixer and you're on-the-air, you'l be amazed at
the exceptional audio quality! Runs on intemal 9V battery
or axternal power from 5 to 15 VDC. Add our matching

case and whip antanna set for a nice finished look.

FM-10A, Tunable FM Stereo Transmitter KiL............$34.95
CFM, Matching Case and Antenna Set........n...$14.95
AC12:5, 12 Voit DC Wall Plug AQapIEr. ... $9.95

BNO-1, BINOCUIATS AN CA88.ncmmnsecmsssmmisrsmanse S
BNO-1EX, Ruby Coated Lens Binoculars and case....$29.95

Decode all that gibberish! This is the

popular descrambler / scrambler that

youvereadabuuhnalthes‘csnnar
and Electronic g

many
hook\twloywrswnuspoalalemlsmvmmh
business. Easily

configured for any use: mike, line level
and speaker i Also communicate

motalpnvawavemlephme';rra:io M!lu.rplexowa
tion - scramble and unscrambie at the same time.

build, all complex circuitry contained in new custom IC
chip for clear, clean audio. Auns on 9 to 15VDC. Qur
matching case set adds a professional ook to your kit
SS-70A, Speech Descrambler/Scrambler Kit...........$39.95
S8, Custom Case and Knob Set..........$14.95
SS-TOAWT, Fully Wired S8-70A with Case

AC12-5, 12 Volt DC Wall Plug Adaper. ... $9.95

Call for our Free Catalog !

www.ramseyelectronics.com

RAMSEY ELECTRONICS, INC.
NY .

Order Toll-free: 800-446-2295

Sorry. no tech info, order status al this number

RF Power Booster

Add some serious muscle o your signal, boost power up 1o
1 watt over a frequency range of 1 KHztoavertlm
MHz! Use as a lab amp for signal generators, plus many

f usarsevrphghLPAHuboostlhepwerdm
M transmitiers, providing radio service through an
entire town. Runs on 12 VDC. For_a neat, professionally fin-
ished look, add the optional maiching case sel.

LPA-1, Power Booster AMPIIfer Kit......wcesweee$39.95
CLPA,
LPA-1WT, Fully Wired LPA-1 with Case.................§89.95

Technical Info, Order Status
Call Factory direct: 716-924-4560
Fax: 716-924-4555

mMMMummmwmmm

Write In 52 on Reader Service Card.
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START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY
MACHINE Il tells how. We now have
autographed copies of the Guru's under-
ground classic for $18.50. Synergetics
Press, Box B09-K, Thatcher, AZ 85552,
520-428-4073. VISA/MC.

THE CASE AGAINST PATENTS.

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

ENGINEERING CONSULTING. Product
development from conceptual to
manufacturing stages. Digital, analog,
and RF expertise. Microcontroller
designs for HCOSxx, HC11xx, 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-

Thoroughly tested and proven alterna-
tives that work in the real world, $28.50.
SYNERGETICS PRESS, Box 808-N,
Thatcher,
Visa/MC.

888-849-6792 E-Mail: steve@hickseng
ineering.com website: www.hickseng
ineering.com

(E)EPROM PROGRAMMING done
quickly and economically. Qpe day turn
around typical. Simple copy $3 per
device. Also prototyping, design, and
consulting services available. Call or
send SASE to: Luzer Electronics, 4023

COUNTER-SURVEILLANCE=$250 HRI!
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.

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

AZ B85552. 520-428-4073.

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.
gsc iqomns %EP?IRED, Pricesttarl al
— ——— . Mini ’ two
[RERsS Seist e . . .. | # of Refills | Cost/Refill | Kit Price Saies, 616.683.0000 To omer
g NG L | Black | Color | Black | Color | Black | Color | | PROFESSIONAL PRINTED circuit
 HP 500 Series, 400, Officeiet 300, 350, Fax | 7 14 | a7 285 | 3295 39.95 e i Bl & Ao e
| HP 600 Series, Officejet 500, 570,600 1' 714 | 471 3.21 | 32.95 4495 oy, domicie. foe B Evoiyes
' HP 80O Series, 1000C, T150C, Copier 120, 210 | 6 10 | 667400 | 39.95 39.95 Reverse_engineer existing two' layer
!HP 720(:‘.722(; 899(:{:]]20(: . 6 10 | 6.67 4.50 39.95 44.95 boards. Quick service with affordable
1 cost. Call now for your quote. Tel 713-
| Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200,1500 | 14 20 | 2.15 2.00 | 29.95 39.95 | 952-8623, Fax 713-952-8624.
| Canon BJC-4000 Series, C2500, C3000,C3500,C5000 | 60 60 | 0.50 0.67 | 29.95 39.95 CABLE CONVERTER REPAIR: Quality
| - [ repair service for all name brands. If
‘- App le §f_y}eWnLar 2400, 2500 : === = = yo‘:l?re tired of the runaround you're get-
| Canon BJC-600, 610,620 AppleSWriterPro | 20 13 | 1.50 3.07 | 29.95 39.95 ;ing from rt:malcomﬁanfy g purc'gisedh
| Epson Stylus Color, Color Pro, Pro XL 12 12 | 250 3.33 | 2995 39.95 gt AR Lot g
| Have model and problem ready. Sorry no
|Epson Stylus Color Il lls o N | 16 15 | 2.00 2.66 | 29.95 39.95 bk~ it o 7% ecaie: {_"g,ﬁgm
| Epson Stylus Color 500, 200 20 7 | 180 235 | 2995 3995 Engineering 815-245-3735 or E-Mail:
| Epson Stylus Color 400, 600,800,850,Photo | 20 17 | 1.50 265 | 29.95 44.95 HIGHENG1@AOL ask for George.
PLAYSTATION MOD chips. Works with
Iﬁwk ‘—‘PJQOQ’ 1029"[]99’7@(9! I Vi, Mﬂi&y‘«: 10 17 | 3.00 2.35 1 29.95 39.95 all models up to ?50x.gc;ﬁnf'insfc)rucﬁons<
| Lexmark JetPrinter 5700, 5000, 7000, 7200 10 17 | 4.00 2.35 | 39.95 39.95 Five wire hook up, comes with wire. $5
| Xerox Home Center 450C, XJ6CInkist 22 12 | 1.36 333 | 29.95 39.95 | | S5 B 0% more. Gal Joa764 5115

SAVE 30 - 50% on New Compatible Cartridges!

1

777777 ~ Prinfer | BAack | coilor |
I S e g e L L | CARTRIDGE ‘ CARTRIDGE |
Canon BJC-4000 Series, C2500, C3000, C3500, C5000 | $6.50 |  $12.95

~ Apple StyleWriter 2400, 2500 | 8550 | '$12.95
Canon BIC-600, 610, 620 Apple StyleWriter Pro $4.95 (9cc) | $4.95@ (9cc)

Hi-Capacity Canon BJC-600, 610, 620

Canon BJC-70, BJC-80

$5.95 (15cc) | $5.95 @ (12cc)
_$9.95 (3-pak) | $14.95 (3-pak) |

Epson Stylus Color, Golor Pro, Pro XL $1200 | $19.00 Wibg=iiniy!
EpsonStylsColorllls $1400 | $19.00 Sul?tscnbé t‘ifay:t“d l:’e
Epson Stylus Color 500, 200 . : | $14.00 $19.00 ?n &Ean:: I\yl(e)N'lgﬁiY
Epson Stylus Color 400, 600, 800, 850,1520, Photo $14.00 $19.00 PRIZE DRAWINGI!!

* BULK Inks, Refill Accessories Quality Inks for: To Subscribe —

* Glossy card stock & Coated Paper
* School & Government PO’s Welcome

* 2 - 3 Day Shipping
Inkjef

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.

We now offer
a three-year

HP + Epson * Lexmark
Canon » Apple « DEC

Call or see us online!
Monday - Friday
7:30 - 4:30 PST 10:30 - 7:30 EST

www.inkjetsw.com 1-800-447-3469 ;35}313?;5:;‘:5:%
(602) 668-7334 Fax (602) 668-0959 L kgt A
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EZ-EP DEVICE PROGRAMMER $169. 95

Check Webl! - www.m2l.com
Fast - Programs 27C010 in 23 seconds
Portable - Connects to PC Parallel Port
Versatile -Programs 2716-080 plus EE
and flash (28, 28) to 32 pins.
Inexpensive - Best for less than $200

® Comect implementation of manufacturer
specified algorithms for fast, reliable
programming.

® Easy to use menu based software has
binary editor, read, verify, copy, elc
Free updates via bbs or web

® Full over currant 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(16CSx 81,622 71,84) 140,05

EP-PICS4 (16C62.5724) $30.95
EP-PIC12 (12C500) $10.95
EP-PICI7 (17C40) 840 85
[EP-51 (8751,051) $50.95)

EP-11E (BBHC11 EiA)
EP-11D (BBHCT11D3) $30.95
EP-16 (1600 EPROMS)]  $40095
EP-Z8 (ZBSE0Z346.7.8) S30.05
EP-SEE2 (F1.24x.25x.85x) $39.05
EP-750  (87C750.1.3) 356,95/
EP-PEEL (ICT22v10.18v8)  559.95)
EP-1081 (89C1051.2051) $39.95
EP-PLCC (PLCC EPROMs) $40.95
EP-SOIC (SOIC EPROMs)  $40.65
EP-TSOP (TSOP EPROMs) $50.05

Many Other Adapters Avaiable

| M2L Electronics

870/259-0555
Fax:970/258-0777
361 § Camino Dei Rio #1198
Durango, CO 81301
CO ordars please add 7%
sales lax

55085

http./www.m2l.com :

Write In 96 on Reader Service Card.

J@W@Uﬁ SPEC

Pentium 1 Cel
Pentium Il Cel

Pentium Il Celeron 333 w 128

Pentium 11 266 MMX
Pentium 11 300 MMX
Pentium 11 333 MMX
Pentium 11 350 MMX
Pentium 11 400 MMX
Pentium Il 450 MMX

36X CDROM..$45
w -

38)( Bundle

369

36X Speed CD
186 Bit Sound Card
with Wavetahle.

Continued from page 42

E-Mail: wénw@amateur-radio.org
Web: http://www.amateur-radio.org/ncdxc.org

CA - FONTANA - 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, 507.2856522.

E-Mail: nOhzn@aocl.com

‘Web: http://members.aol.com/rarchams/

NC - MORGANTON - Hamfest & Computer Fair.
Burke County Fairgrounds, Hwy. 181N (Exit 100
Eastbound, Exit 105 Westbound 140). Bam-5pm.
Talk-n: 147.15 (K4VLY repeater). Catawba Valley,
Tom Tayler, 704-433-6205.

E-Mall: kedqpr@vistatech.net

WA - SPOKANE - Hamfest. Lilac City ARC,
Warren Kelsey KJ7BB, 509-534-8443

NC - RALEIGH - RARSFest. State Fairgrounds,
Jim Graham Bidg. Bam-4pm. Raleigh ARS, Wilbur
Goss WD4RDT, 919-266-9883. E-Mail:
kdhf@juno.com

‘W1- MADISON - Hamfest. Madison Area

Rep Assn., Paul T NIVWH, 608-245-
8890. E-Mail: nGvwh@hotmail.com

AL - ALBERTVILLE - Hamfest. Marshall County
ARC, Buddy Smith KC4URL, 256-593-2516.
E-Mail: kedurd@aimetnet

CA - SANTEE - ARC of El Cajon Ham, Computer
£ Electronic Swapmeet. Santee Drive-in.
619-561-0052

ID - IDAHO FALLS - Hamiest. Eastern Idaho
UHF Society, Jay Greenburg WA4VRY, 208-524-
1388. E-Mail: wadvrvi@srv.net

Web: http://www.srv.net/~wadvrv/hamfest.htm
KY - MURRAY - Hamfest. Murray State University
ARC, Pat Compton KFAFMZ, 502-762-6433.
E-Mail: patrick.compton@murraystate.edu Web:
hitp:/ /mursuky.edu/clubs/msuarc 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: hitp://www joplin-arc.org

OK - LAWTON - Hamfest. Lawton FL Sill ARC,
Bob Morford KASYED, 580-3556120 or 580-353-
8074

CT - HARTFORD - 1599 Trinity College Fire-
Fighting Home Robot Contest. Trinity College
campus. Jake Mendelssohn, 190 Mohegan Dr.,
West Hartford, CT 06117.

E-Mail: JMENDEL141@AOLCOM

Web: hitp:/ /www.trincoll.edu/~robot

MA - CAMBRIDGE - Flea Market. Kendall Square
area. MIT. Nick Alternbernd KAIMQX, 617-253-
3776. Web: http://web.mit.edu/w ] mx/www/

Michael Kowalcheck, Jr. KV3L, 412-751-9657

AR - LITTLE ROCK - Hamfest. Jim Blackmon
KSVZ, B70-246-7833 H, 870-246-6734 W.
E-Mail: Irhamfest@usa.net

Web: hitp://www.aristotle.net/~ares/hamfest/

AR - BENTONVILLE - Hamfest. Benton County
Radio Operators, Betty Weiberg NOXWQ, 417435

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: 147375+ 146.730-. Cherryville
RA I, Inc,, Randy Vance N2ZMQZ, 908-788-4080 or
908-454-4370. E-Mail: n2mqgz@acl.com

Web: mailto://w2cra@qsl.net

NM - ALBUQUERQUE - Hamfest. Albuquerque
ARC & AR Caravan Club, Chuck Opdyke KC5GA,
505-858-0306. E-Mail: nSoqj@worldnet.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.w7ala.org

FL - GAINESVILLE - Hamfest. Gainesville ARS,
H. Walter Johnston W4TKE. E-Mail: wdtke@juno,
com E-Mail: wdtkei@gator.net

IL - ARTHUR - Hamfest. Moultrie ARK, Ralph
Zancha WCAV, 217-873-5287 or 217-543-2178.
E-Mail: mancha@one-eleven.net Web:
hitp://home.stinet.com/~jhudsonl/hamfest htm!
IL - GALVA - Hamfest. Bill Anderson WBITEW,
3009-932-3023. E-Mail: bill@inw.net

OH - ATHENS - Hamfest. Athens County ARA,
Drew McDaniel WBMHV, 740-592-2106.

ALITY TEST EQUIPMEN

5 ZB‘NH(K?SBN-I Low Rad
f o 25128&1024N-I,LwRad

IBIM 6K86

333 MMK
Motherboard
B o

BANSH! 16MB sﬂs :
DODO Il 1BIBWAm-b¢aGFhS119 '

. 390 3 Support d
ViGN Smmmmemme e m——— = .
EZWER Y L0522 Y

BL_EBwA

BISMEBI]MPUTEHS OUTLE

WE ALSO
CARRY

ﬁhm“g
Prices. subject to change wilhout nolice.

Write in 97 on Reader Service Card.

ALFA ELECTRONICS visit www.alfaelectronics.com ror compiete info

DMM-89S (3179.00): true mms,

DMM-20 (37495 ACDC(V,

Smale

-ShonC

Anafog Meters Display  Dightal Volt, Analog Current
P5-303 (3159.00) 30VAAA  PS-8300 (3179.95) 30VAA
P5-305 (3219.95) 30V/SA.  PS-8201 ($239.95) 30V/5A
PS-8112 ($399.95) 60V/5SA
PS-1610 ($289.00) 16V/10A PS-8300 ($199.95) 30VAA
PS-8107 (3399.95) 30V/10A PS-2301 msms) 0VISA

‘bar graph, freq, capac., dBm, logic, diode
DMM-23T ($99.95): 4% digit, true rms, high resol |
(10uV, 10nA, 10mC), hFE, diode, contin.

Capas, Induct., 03, hFE, diode, duty cycle
DMM-122 ($59.95) DC/AC(V,A), 0, hFE, diode
capacitance, freq, logic, continuity
DMM-123 (344.95) DMM + capacitance,
DC/AC(V,A), nﬁmm
DMM-10 (319.95): 3% digit, DC/AC V, ©, :
signal output(+3V,-0. SVsq. 0%duty) """""""‘n‘f.f%“""" 5

AC/DC (V.A). w 15 MF 95): 3% ?LG .1pF-

ILCR-24 (3119.95): 0.1uH-200H,
0.1pF-2000uF, 0.010-20M0,
diode test. New Model

LCR-131D (3219 95). sutorangs,
0. lgldﬂi: , 0.1pF-10mF, ImG-

m
s testing mode.
FC-1200 (8129.65):125GHz
Handheld, 8 dnph‘}'

A), Freg, cont,,

Output DC Power Supplies
i

o Trlnle- Ouln.ut

Digital Volt & Current Display

-800 526 2532 for Order and Free C'ﬂalqg\_
CIALTS

FLUKE

1
70111 § smn
73111 $125.00
7S-111 $155.00
A1E $173.00
79-111 519500
7-111 $325.00
92B-111 §1,845

F\UDIO!RF,‘FUNCT GEN

SO
-miu.\n(rm
f,rmu\o%g‘?l (8235) 10Hz-
hm:mm wgseb‘xmu
s----mummuss)

IMHzSmV-

0.2Hz-
» m:m(smmmo SHz-SMHz

for Cames,

F:'R | |

-DUACCmBﬂPIubufB”

L4

and FOrives.

%=

SDE

— GW/ANSTER

20 MHz Scope Cursor Readout

ALFA ELECTRONICS
P.O. BOX 8089

PRINCETON. NJ 08543-8089 E-
Write In 98 on Reader Service Card.

: 5 3T
Triple Output

* 2 variable out 0-30V,0-3A
* One fixed 5V, IA output

= Auto track, serial, paralie]
= Const. volt, current mode
* 4 analog or 2 digital displsy
PC-J..W Gm”)

TEL: (500)525 2532 [ (609) 897-1135

POWE
SIDq'U Output Proqrammable

e wu

PS-1850 (5214.95) 18V/S :mu“”‘m"‘
1,

rs.lmbmu S5)IBVIA | PPT.)

FAX: 609-897-0206

mail: sales@alfaelectronics.com

(5209.95)

* 0.02Hz-2MHz w/counter

FG-8050 .95) Sweep
* 0.05Hz-SMHz w/counter

« INT/EXT AM/FM mod

Call / Write / Fax / Email for FREE L,ATALOK:
Visa, MC, AMEX, COD, PO Accepted, OEM

1 Year Warranty (2 Years for GWI/ Inslek)
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E-Mail: dmedanieli@chiou.edu

MAY 19898

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052

TN - NASHVILLE - Hamfest. Nashville ARC, Bob
Malone WB5ZDS, 615-865-6225

W1 - CEDARBURG - Hamfest. Ozaukee RC, Joe
Holly AASHR, 414-377-2137

NJ - EDISON - Trenton Computer Festival. NJ

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, 915-672-8889,

E-Mail: jimr@swconnecl.net

MD - HAGERSTOWN - Hamfest. Community
College, Athletic and Recreation Bldg. Bam-3pm.
Talk-in: 147.090+. The Antietam Radio Assn., Tina
Jones KBBZQM, 304-728-7769.

E-Mail: kbBzqm@intrepid.net

Web: http://www.erols.com/rjlong61/ara

NY - YONKERS - Flea Market. Lincoln High

Interact Game Products # SV-230
PC ProPad works with hundreds of
PC games. 4

Very similar
1o Super
Nintendo ;
controllers, it has a
four-way direction but-
ton on the lefi, Aand B
butions 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.
CAT # SV-230

$3%,

Everlight # 383URC-2/TR1-C(R)
Red, "Ultra-bright” 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
Incradibly low price when pur-
chased on the reel. These #}\|| 0! ||,
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

2 for $1 00 | ™ se cach)

d)

PARTS

FAST
SHIPPING

DISCOUNT
PRICING

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 AGBRY, 304-372-2849

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
Schoal. 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

Voltek Corp # SPEC7188B
Input: 100 - 240 Vac

Outputs: + 5§ Vdc @ 3.70 A,
+12 Vdc @ 0.60 A,
-5Vdc @ 0.05 A,
+5 Vdc Trickle

ply. Standard
three-prong |EC socket power input. 7 conduc-
tor, Molex-type conneclor output. 9" x2.1" x
1.36". UL recognized. Removed from new
equipment. $

CAT # PS-27 each

Semitec # 103AT-2
10K ohm ( + 1 %) @ 25 deg. C. Rated
10 mW. Time constant: 15 sec. 2 mm
x3mm. 2.5mm lead spacing. CAT #THR-20

10 for $8.50

Windows compatible

three button serial mouse.
Includes 3.5 floppy
disk with drivers.

$32,

CAT #MSE-3 —

. 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

nolch with a plece of tape, but they work

great and cost a fraction
of the "new” price.
$3 %%
I 10 for $28.00 = 100 for $250.00 [

CAT #S-VHS

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.O. BOX 567

VAN NUYS, CA 91408-0567

.10 for $30.00
7

0.82" DIAMETER X 0.15
AVX/Kyocera # PCRT21BGX

Black plastic front, vented matal
back. Solder loop terminals. Louder than
non encased plezo elements. Requires exter-
nal signal to produce sound. CAT # PE-38

3 for $1 DQ 100 for $25.00

1000 for $125.00

ORDER TOLL FREE ’ -800'826'54

\ FAX (818) 781-2653 « INFO (818) 904-0524

INTERNET http:/www.alicorp.com/
E-MAIL allcorp@alicorp.com

NO MINIMUM ORDER * All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepied by Mail «
Orders Delivered in the State of California must include Calilomia State Sales Tax + NO C.0.D * Shipping and Handling $5.00 for the 48 Continental United
Slates - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited + Prices Subject to change without notice.

[ Bic
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
100 for $50.00

2 for$'|5-Q
]

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
in black-light
posters, gemstones,
hand stamps and US =
cumrency. 5" lamp, FAT5BLB, Is housed in a
lightweight plastic case. 7" x 3.25" x 2.3" high.
(included). Individually boxed.
CAT# UVL-1 $1 0@
each

FAT5-BLB  Replacement lamp for above
fiure. CAT # BLB-5 $3.00 each

470 Mfd 450 V

10 for $6.50

lighting fluorescence
Powered by a 12 Vdc, 500 ma wall transformer

Nichicon #LGQ2W471MHSC
1.875" dia x 2" high. 0.4" lead

spacing: CAT# EC-4745

0
2
[ e Video Cassette

SONY Hi-8 Top quality,

video cassettes. Used
for a short time, then
bulk-erased. Each
cassette has its own ¥
plastic storage box.

00
CAT # VCU-8 $3 each
| 10 for $28.00 = 100 for $250.00 |

EA |
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Write in 99 on Reader Service Card.

OH - DAYTON - Hamfest. Dayton ARA, Dick
Miller NBCBU, 937-427-3109.

E-Mail: chair@hamvention.org

Web: hitp://www.hamvention.org

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeel. Santee Drive-in.
619-561-0052

GA - STATESBORO - Hamfest. Statesboro ARS,
Martin Holzman WB4AMOQ.

E-Mail: mart@bulloch.com

MA - CAMBRIDGE - Flea Market. Kendall Square
area, MIT. Nick Alternbernd KAIMQX, 617-253-
3776. Web: http://web.mit.edu/w1mx/www/
swapfest.html

WA - YAKIMA - WA State Convention. Yakima
ARC, C. Jo Whitney KA7LJQ, 509-965-3379.
E-Mail: kb7hdx@televar.com Web:
http://eagle.ykm.com/~w7aq/hamfest html

CANADA - MANITOBA - WINNIPEG - Hamfest.
Winnipeg ARC, Ed Henderson VE4YU, 204-694-
0667, E-Mail: edvedyu@pangea.ca

NY - PLATTSBURGH - Hamfest. Champlain
Valley ARC, Bernhard Jakobetz KC2ALG, 518
643-9657

CA - SANTA ANA - Swapmeet. ACP parking lot.
Mary Russo 7145588813

JUNE 1999

CA - SBANTEE - 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 509-822-4138 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 Alternbernd KAIMQX, 617-253-
3776. Web: hitp:/ /web.mit.edu/w1mx/www/
swapfest.html

JULY 1999

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.
Bam-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 Alternbernd KAIMQX, 617-253-
3776. Web: http://web.mit.edu/w 1 mx/www/
swapfest.html

CA - SANTA ANA - Swapmeet. ACP parking lot.
Mary Russo 714-558-8813

AUGUST 198989

CA - BANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
6195610052

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves
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Equipment Management Technology
From Acquisition to Disposition

MY * BENT % ¢

fly * BENT * QF

i uali ‘ [']

Q ty : \J

/ est and Measurement Equipment \l
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!

Tel 650:431+1700 * Fax 850:631+1200 * emall saes@emef.com

Write in 100 on Reader Service Card.

g ecuzz2ict CA

619-561-0052

SEPTEMBER 1999
i RN R

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

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052

CA - SANTA ANA - Swapmeet. ACP parking lot.
Mary Russo 714-558-8813

NY - YONKERS - Flea Market. Lincoln High
Scheol, 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 T0cm Network,
Otto Supliski WB2SLQ. 914-969-1053

OCTOBER 198989

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeel. Santee Drive-in.
6195610052

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High

%
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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 Alternbernd KAIMQX, 617-253-
3776. Web: http://web.mit.edu/w1mx/www/
swapfest.html

NOVEMBER 1999
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619-561-0052

CA - FONTANA - Inland Empire ARC Amalteur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

CA - SANTEE - ARC of El Cajon Ham, Computer
E Electronic Swapmeet. Santee Drive-in.
619-561-0052

CA - SANTA ANA - Swapmeet. ACP parking lot
Mary Russo 714-5588813

DECEMBER 1999

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeel. Santee Drive-in.
619-561-0052

CA - FONTANA - Inland Empire ARC Amateur
Radia & Electronics Swapmest. A B Miller High
School. Bill 909-822-4138 eves

CA - BANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052

Refill your old cartridge and save. All refill kits come with instructions and
needed materials for refilling inkjet cartridges. Success guaranteed.

#| Avaflable for the following:

k| CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, 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 #BJI-48] & BJI-642) Black - 3-bottle kit $22.00.
CANON BJC-210/240 (BC-05 Cart) 3-color kit (3 refills each color for BC-
05) $24.00. CANON BJC-4000 and Apple Stylewriter 2400 Black 3-bottle
kit (3 refills BC-20, 9 refills BC1-21 black, 30 refills BCI-11 black, 10 refills BCI-10) $19.00, CANON
BJC-4000/BJCT0 and Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or 15
refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-6438) $19.00.
CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STYLUS
COLOR PRINTER - (Cart 5020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills
each color $24.00. EPSON STYLUS COLOR 11 - (S020047) Triple Black $19,00 (S020049), Tri-color
(2 refills each color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7
refills total) $19.00; EPSON STYLUS COLOR 200, 500 {S020097) Tri-color 3 refills each color
$24.00. EPSON STYLUS COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color
$24.00. EPSON STYLUS 800/1000 (S020025) 3-refill kit, black, $19.00. HP DESKJET
500/550/560 (516084, 51633A, 51626A) Black single refills $8.00. HP DESKJET
500/550/560. Black 3-bottle kit $19.00. HP DESKJET 500C/550C/560C . Tri-color kit (5 refills
each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack
(3 refills) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 CM,Y). Tri-
color kit {one refill each color) $24.00. HP DESKJET 600/660 (HP 516294 Black three pack
$19.00. HP DESKJET 600C/660C. (HP 51649A) Tri-calor (5 refills each color) $24.00, HP
DESKJET B55C/1600C (HP 51645A) Black three pack $19.00. HP DESKJET 855C (HP 51641A)
Tri-color kit (2 refills each color} $24.00. HP DESKJET 720, 722, 890, OFFICE JET 1170 & 1175
(C1823A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINTJET XL (51606A) Black
J-bottle kit $19.00. HP PAINTJET and PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET
XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINTJET X1.300 Tri-color kit (1 refill
each color) HP 51639C,M.Y $24.00. HP THINKJET, JET, KODAK DICONIX 150 (51604A
or 92261A) black 5 refills $9.00. IBM /Execjet/4076 (1380620) black 3-refill kit $19.00
IBM/Lexmark Execdet IIC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP
AND FILL 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 sperial cartridge holder,
syringe, plastic tubing, and-directions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR
SNAP & FILL SYSTEM (black only) 4-02. bottle $18.00; 8-0z. bottle $34.00. Specify whether for HP

REFILL INKS FOR INKJET PRINTERS

HARD-TO-GET PRINTER RIBBONS

51626A or HP 51629A.
Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; TI-850/855

" $6.00; Centronics 700 Zip Pack $5.00; C. ltoh Prowriter Jr., Riteman C+/F+

$6.00; Riteman Inforunner $8.00; Commodore MPS-801 §5.00; MPS-803 $7.00; Decwriter LA30/36 $4.00;
Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodare 1526 $5.00; Epson JX-80 4-Color $14.00.
Printrontx P-1013 $11.00; Star 5144 color 3-pack $29.00

ALSO HEAT 8 TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS,

Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed.
Order directly or send SASE for complete list.

Add $4.00 per order shipping. Callfornia 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

http://www.extremeplay.com/occomp/orr.htm !

Write in 101 on Reader Service Card.

Special Prices for
TP1550PC
Call for Details

Panasonic still available!

WILL NOT DECODE

<sS\E TV CONVER 72,

The Best Prices and Service ¢ In Business over 15 years!

Phone 218-346-6660 Fax 218-346-6664
TIMELESS PRODUCTS

New!

TRV

128 Channel Converter with Volume

» REFURBISHED CONVERTERS ALSO AVAILABLE »

* QUALITY REPAIR DEPARTMENT FOR ALL YOUR
TUNER REPAIRS =

* REMOTES AVAILABLE FOR MOST CABLE BOXES »

DEALERS ONLY * GREAT QUANTITY PRICES » NO DECODER SALES

Write In 102 on Reader Service Card.
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STAMP
APPLICATIONS

by Lon Clazner

Puttine the Spotlight on EASIC Stamp

Proilects.

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 bitmap (*.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., G12032 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,

B aepnts. aannal N iprps

accessed through the PBASIC 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

data in RAM
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-
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/O pin. The communication format used by
the RPB is the very common 8N1(eight data bits,
no parity, one stop bit) serial communication.

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,
but requires a large number of I/O
pins to address memory locations. In
fact, with no additional logic buffers,
more than 22 |/O pins could be
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

PROGRAMMING PORT
A

Ud . Dellas NVRAM
is insarted into RAMPack B

TtS\.’

icl 0O0WF iﬁlﬁ

2 svINPUT
) |
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data. In this design,

FAIFD buler wrils speration, weting Bve byles of dats

mﬂ"ﬂ’i F— the Master unit is a
BASIC ?tarnp 2. For

" N\ / —— || more information on
s oM e ton e wth ﬁﬂlll'l.‘- 5 the RPB data for-
. —@WW RAMPack B |[| mats, | would recom-
FIFO Write ||| mend downloading

Pie Operation ||| the latest data sheet
— from “www.solutions-

cubed.com.”

Code Listing 1 —

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.

| used a Dallas Semiconductor DS1230Y-
150 32Kx8 byte NVRAM in the RPB used in this
design. | 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

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 [/O 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/O 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

(‘00’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. After this data is received by the RPB, it will
store any subsequent bytes of data sequentially

SOURCES

; Formminfonnatmnonme
EAS!CSmmpcmm

Inc.

3305 Atl'lerton Road. #102
CA 95 :

MICRO VIDEO CAMERAS

> MB-750U & MB750P
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Scanning System. .. .... 2:1 Interiace
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30 frames
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Wireless.

@ﬁ?@ﬁ&@ M@@W@U@ CAMERAS

These cameras are su,
The BNC connectionis

witha PCM-1 Video/Power cable.
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Polaris Industries 470 Armour Drive NE - Atlanta GA 30324 » Tech Info: 404-872-0722 « FAX 404-872-1038 7%,

Length: 1.9 LP,ssoP Length: 1.37°

Diameter: .81% 95 Diameter: 87"

LP-850i $139. LP-850p
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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
baud, the time the FM line must remain high for
a WRITE to end is roughly 2ms.

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.

Storing Serial Data Auiomatically
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-

face to the RPB to store serial data from a PC ter-
minal program.

Some explanation of the circuit in Figure 4 is
required. The transistor Q1 — along with D1, R1,
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, D2, will flash
when data is present at the FM pin.

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 Q1.
If P15 (FMEN) of the BS2 is an output high
(5VDC), then Q1 is effectively removed from the
circuit. In this configuration, P14 (FMBS2) can
be used to send commands to the RPB.

Current can flow from the emitter of Q1 to
the collector with this kind of switch. So it is pos-
sible to damage an 1/O pin if R1 and R4 are not
large enough. This would happen if Q1 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 of the
same circuit. In the lab, | reduced the values of
R1 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, | 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.

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 Q1 in the circuit. When
P15 (FMEN) is low, then P14 (FMBS2) should be
configured as an input pin. P11 (R_W) and P10
(MODE) are also used to place the RPB in FIFO
meode. 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.

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.

| should note a sticky point in this design.
The “START" that is received by the BS2 is also

“START" to be received. Once

Code Listing 2. RPB2_299.BS2 Storing Serial Data Automatically with the RPB

‘APB2_299.8S2 - Storing Serial Data Automaticailly with the RPB: This program waits for the characters
received the RPB has its intemal baud rate reset to 9600 by the WRITE

debug

CR,CR,"Initialized",CA

MainProgram:
‘Wait for “START" from serial data source, display message when received

'POINTER command. This command also has the effect of pointing any subsequent FIFO write operations
1o address location '0000'hex. Data is then loaded into the APB while it is in FIFO write mode uniil the Low FMEN ‘Enable data from serial data source
'BS2 recaives the characters “STOP". The READ END OF FIFO command is used to find the last address Serin FMBS2 Baud [wait("START")]
‘pointed 1o by the FIFO write operaﬂon This value is always the same as the number of bytes stored during debug “START Received”,.CR
‘the FIFO write ope! :}m of dala written during a FIFO write operation will be at one less High FMEN ‘Disable dala from serial data source
'Ihan the value mtumed by me READ END OF FIFO command. :
‘At this point the BPB has reset itsell due to the "START™ data and has retumed to a defaull baud rate of
‘2400. The Write Pointer command is used to reset the address thal the FIFO wrte operation will start at,
‘Program Variables ‘and reset the RPB baud rate to 8600 for further data.
' Address =0 ‘Pointer will be reset to ‘0000'hex
Address VAR Word ‘Stores address in RAM to write or read from Serout FMBSZBaud [Sync,W_Pointer,Addr_hi,Addr_lo]
Addr_lo VAR Address.lowbyte ‘Address s broken info bytes for sending fo the RPB Input ‘Make FMBS2 an input pin
Addr_hi VAR Address highbyte ‘Address is broken info byles for sending fo the RPB debug 'Reseiﬂng FIFO Pointer’,CR
DataByte VAR Byte “Used 1o hold data to be sent or received debug “Entering FIFO Buffer Mode®,.CR
End_Addr VAR Word ‘Stores Read End of FIFO pointer Pause 1
End_Addr_loVAR End_Addrlowbyte *Pointer broken into bytes for receiving from the RFB  *
End_Addr_hiVAR End_Addr.highbyte ‘Pointer broken into bytes for receiving from the RPB  ‘Enable FIFO wrile operation and wail for *STOP” to be received
Low ;M%N ‘Ena.b!englS from serial source
‘Pin Assignments Low | ‘Select FIFO write
1 Low MODE ‘Enable FIFO buffer
FMEN CON 15 ‘Enables/disables data from serial data source Serin FMBS2,Baud [wait(*STOP")]
FMBS2 CON 14 ‘From Master pin: sends data/commands lo the APB High MODE ‘Disable FIFO buffer after “STOP®
TMBS2 CON 12 To Master pin: receives data from the RPB High RW ‘Default to FIFO read
RW CON bl ‘Read/Wite pin: selects type of FIFO operation High FMEN ‘Disable data from seral source
MODE CON 10 ‘Mode pin: enables/disables FIFO mode Debug “STOP received’,CH,CR
‘Communication Constants ‘The Read End of FIFO command is used to determine how many byles of data were slored during the
. ‘FIFO write operation. This value is used o set up a For...Next loop to read back all of the dala and
Sync CON §55 ‘Sync byte ‘display it using the Debug command.
B_Read CON $01 ‘Byte Read command Serout FMBS2,| Baudtlsync EOF_Pointer]
W _Pointer CON $05 “Write Pointer command Sefin TMBS2 Baud [End_Addr_hi, End_Addr Io]
EQF_PointerCON $07 ‘Read End of FIFO command Debug “Number of bytes in message = ",Dec End_Addr,CR
Baud CON 84 ‘9600 baud Debug “Data received after START is..",CR
For Address = 0 to End_Addr-1 ‘Read data from ‘0000'hex to (End_Addr - 1)

‘initialization of registers Serout FMBS2 Baud Sync B ReadAddr hi.Addr_lo]
Initialize: Serin TMBS2,Baud

High FMEN ‘Disable data from serial data source Deébug DataByte Dlsplay data read

High MODE ‘Disable FIFO mode Next

High AW ‘Default to FIFO read Golo Initialize ‘Start over

Pause 500 ‘Allow RP8 time to power up END:
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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 ‘0000’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

source to the RPB, and then from the RPB to the BS2. |
should note that my serial data source was a PC utiliz-
ing a common terminal program found on most IBM-
style computers available today. The communication
parameters that | used were 8N1 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. NV

LR BN B N B )
on Glazner is a partner and engineer at
Solutions Cubed. Solutions Cubed is an
innovative group of design engineers who spe-
cialize in embedded control

Code Listing 1. RPB1_299.BS2 ASCII Loop Program

10 the RAMPackBatd&OObam It then
‘displayed using the Debug
yuassw.misuauisalsodasplaysavmmmmmmnu.

‘Program Variables

‘RPB1_299.852 - ASCII Loop Program: this Basic Stamp2 program writes part of the ASCI| character set
reads the data back in reverse order at 2400 baud. This data is
command. Finally, the data is read back at 8600 baud in the order in which it

design. They also produce a
line of BASIC Stamp compali-
ble products called Miniature
Engineering Modules.

Look Ma,

No BASIC Stamp*

PicBasic Compiler - §99.95
Put BASIC Stamp | programs right
into a PIC microcontroller - no BS1
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support, interrupls in BASIC, armays, program
size o 8K, real If.. Then..Else and 'O 1o any
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software and sssembler

PICProto
Prototyping Boards
Get it wired quicker! High-
quality blank prototyping
boards for PICmicros.
Holds 5V reg, caps, osc,
DB9-25, large proto area.
$8.95-517.95

ticroSLngineering Labys;, Sne

Box 7532 Colorado Springs CO 80933
(719) 520-5323 (719) 520-1867 fax

;@ http:/lwww.melabs.com E]
E emall: info@melabs.com .;J
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Address VAR Word
Addrlo VAR Addrass lowbyte
Addr hi VAR Address.highbyte
Baud VAR Word

‘Stores address in RAM o write or read from
‘Address is broken into bytes for sending to the RPB
‘Address is broken into bytes for sending lo the RPB
‘A word variable is used lo store the data rate

DataByte VAR Byte ‘Used to hold data 1o be sent or received
A VAR Byls ‘For,..Next variable
‘Program Constants

FMBS2 CON 14
T™BS2  CON 12
B Write  CON $00
B_Read CON $01

‘From Master pin; sends dala/commands to the RPB
“To Master pin: receives data from the RPB

‘Write command for the RPB

‘Byte read command for the RPB

‘Initialization of registers
Pause 100 ‘Allow some time for RPB to power up
Address = 0 ‘Default address is 0
DataByte = 33 ‘Start data at ASCI| T
MainProgram:
‘Wﬂ!a data to RPB at 4800 baud
Baud =188 ‘Write data at 4800 baud

For A=11058 ‘Send ASCII *I" through “Z"
Serout FMBS2,Baud,[$55,B_Write, Addr_hi, Aoﬂr lo,DataByte]
Pause 20 low time for WRITE 10 end
DataBy!e DataByte +1 'F'olnl to next ASCII character
Address = Address +1 ‘Paint to next address

Next

'HaacldmlrnmﬂPBalzrmObaud reads data in reverse order of how data was written lo RAM
Baud =306 ‘Read data at 2400 baud
For A=11058

Address = Address - 1 ‘Read starfing at last byte written

Serout FMBS2,Baud,[$55,8_Read,Addr_hi Addr_lo]

Serin TMBS2,Baud,[DataByte]

Debug DataByte, ** ‘Display byle received
Next

Rsaﬂdalafrum RPB at 9600 baud, reads data in the same order as data was written to RAM
Baud =84 ‘Read data at 9600 baud
Debug CRCR ‘Place a blank line between data sets
For A=11058

Serout FMBS2,Baud,[$55, B_Read,Addr_.hi,Addr_lo]

Serin TMBS2,Baud,[DataByte]

Debug DataByte, " * ‘Display byte received

Address = Address + 1 ‘Read data stant at first byte written
Next

END: ‘End of program

Y2K PLANNING?

USING BATTERIES?
GET AN E-METER

From $200

OEM's: Call for free
applications assistance.

Fits2"hole  Up to 1000 Amps
@500 Volts!

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.

Don't be afraid of 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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REELED
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o6 [z

o7 [22>

o8 [Z)—
pe 24—
D10 25— Note 1+
For opticnal /D resel use one of foliewing:

Nota 2 ***

10 MHz quartz crystal or

o1 25—
o2 [Z>—
D13 28—

Panasonic  MN1381-8 (CMOS)
Panasonic MN13811-S (Open Collactor)

Zewok  ZM33084
Molorola  MC33084P

10 MHz ceramic resonator.
C3 & C4 nol neaded for
3-pin resonator types with
integral load capacitors.

D14
D15

TELEPHONE LISTENING

DEVICE WITH
12 HR. RECORDER

T
“erf;,r-r.'iu

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

USi CORP

P.0. Box N2052 Melbourne, FL 32902
COD'S 0K

com- bine lots of analog and
el digital /O with a fast control-
FCC Approved el oriented floating-point BASIC to
B provide a one-stop computation
and control solution for cost-
SO sensitive control tasks. Used
T, stand alone or connected via
T RS-232/R5-485, Dominos are
_:_u:_:_.’_'i MY true plug-and-go control.
— ——

LOW COST

Dominos are rugped, miniature

- encapsulated controllers that

DOMINO

Domino 1 features: Domino 2 has:

* Full floating-point ROMed BASIC « averythi Dom

# 32.KB SRAM and 32-KB EEPROM " _Ing h ino 1 plus
* 12 bits of parallel /O * | & more bits of high-current parallel 11O
» 2 PWM outputs = Hardware dock/calendar

o BC bus = Wide-range power operation

* Hardware PWM output

$99 to $139
Visit our Web site for complete datasheets
www.micromint.com
To Order Gal: 1-800-635-3355

4 Park St,, Vemon, CT 06066

* J-channel | 2-bit ADC

* Serial port: 19.2-kbps RS-232A,
R5-422, or R5-485

* +5V@ I5mA

(860)871-6170
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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 BS1-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
project was 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. | 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, | 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 survivable —
and even enjovable — 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
vet, 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-
troller 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 I/O, 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 DT111 PCB (Figure 1). I'm
not going to present the detailed
assembly instructions for the DT101
as | did for the PICOO2 | 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/dt101.pdf.

For your initial tests, you will need
nine components, those marked by

asterisks in the parts list.

First solder in J8, the 30-pin right
angle header connector. In addition —
although they aren't required — | do
recommend soldering in high-quality,
machined-pin IC sockets for all the ICs
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
DTO001 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
DTO001). 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 circuit, | 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.

Alfter 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

0o Wireless With Our Modules

SILRX/TXM
SILRX — $26.00 ea.
TXM — $15.50 ea.

The TXM and SILRX modules are a trans-
mitter and recelver pair which can achleve a one-
way radio data link-up to a distance of 200m

900 MHz

7-9 ALICE ST.

BINGHAMTON, NY 13904

SEND FOR
FREE :
CATALOGUE /°

Open 7:30 To 4730 PM
Monday thru Friday
Saturday 7:30 Am to Noon

AVAILABLE JAN 99

RPC — $99.00 ea.

The RPC module is an intelligent transceiv-
er which enables a radio network link to be sim-
s il . of digital

Lemos International Co., Inc.
65 Southbridge Street, Auburn, MA 01501
Phone (508) 798-5004 4 Fax (508) 798 ]
www.lemosint.com ¢ lemosint@ma.ultranet.com
All products available in either 418 or 433 MHz
Write In 212 on Reader Service Card.

PHONE: (607) 723-3111

m o
E-MAIL: BRIGAR2@aol.com

FAX (607) 723-5202
Web address: http://members.aol.com/brigar2/brigar.htm|

WELDEX Video camera # WDPR-2000

compact 30mm x 30 mm (Approx 1"sq.)
High performance & picture quality of a full
featured camera on a compact board.

0.08 Lux min. illumination - RCA connectors
for power & Video connections.
430 lines
resolution.
input.
Brigar
Special
$85.95

1/3" CCD Board camera B&W Pinhole lens

MB 12 VOLT DC FAN 28 CFM
odel # 3110KL-04W-B17

ze: 80mm x 25mm  0.13 Amp
blade - Phenolic Blade & housing
DC Brushless - Ball bearing -

2" wire leads - Ul & CSA - 25 dba

120 VOLT AC 10 AMP TOROID
ISOLATION TRANSFORMER
Mfg: BANNER MAGNETICS # 159257
INPUT: 120VAC (Blk, Gry)
Output: 70v12 amp (Red, Red)

120vac 10amp (Violet, White)

C TO DC WALL TRANSFORMER

FG: AUDIOVOX PART# CNR40S
NPUT: 120VAC 60Hz 11W

utput: 12 VDG 300mA
olarity: Center pos. with &
ip cord 25 mm Female

RIGAR 12V 1amp (Brown, Brown) eceptacle. UL & CSA
'RICE Size: B ALE PRICE $1.50
- $4.25 3-1/2'H x5 'Dia y
Weight: 12 Ibs. .
PRICE... 40 PIN INTEL # P8052AH
$69.95 CPU 8 BIT 256 ;
IBYTES RAM,
Timer/counter and
'O PRICE.. $1.76

JROTARY VANE AIR COMPRESSOR
GAST Model# 0622-P167-G451DX
Qil-less rotary vane air compressor directly
jconnected to motor. Compressor rated at
[3.210 4 Cfm @ 10 psig max.

Motor rating:

3/4 H.P. 60 Hz 116 Vac 1 PH 1726 RPM

Motor Size: 14"L X 6-1/2"Dia.
Shaft Size: 2-1/8"L x 5/8"dia. (Flated)
BRAND NEW FACTORY BOXED

CodeH - 740A -SF1.00-FR56Cz AmbS0¢c
[Time Rating: Cont. Insul Class B - Thermally Prot.
Weight: 40 Lbs.

$119.95

LCD DISPLAY ASSEMBLY #HG416
4 DIGIT 16 Segment display (the lcd

as play, scan, loud, rdm, pgm etc...)
9 vdc - white back light with orange

components,

DISPLAYS COMES COMPLETE
WITH 3.6 DISKETTE. FILES
CONTAIN BBHC11 PROGRAM,
LIST OF COMMANDS AND
SCHEMATICS

PRICE
$3.95

Write in 213 on Reader Service Card.

contains 126 segments - some of the
segments are fixed with words such

characters. Smart display with SMD

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 §"H X 1-3/18"D

' POWER PRODUCTS
PART # HE381

Linear power supply module.
Size: 2-1/48'wx4314°L x1-1/2D
Input: 115vac S0/60hz 271 ma.
Output: Swvdc S000ma.

Price... §19.95 ea.

VOLTAGE 120 OR 277VAC S0/60HZ
MIN LOAD 80 WATT 120V

MAX LOAD 1000W 120V

nsor Low Power Ultrasonic 25KHZ
ADJUSTMENT: Sensitivity &

ime out (0 TO 25 MINUTES)
Documentation & schematic
ncluded. Energy Savings
TO 60%

rRiIGINAL Price $100.00
PECIAL SALE PRICE

1$6.95

PACKAGED ""

MOTION SENSING
AUTOMATIC SWITCH
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Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING..,

with the AES leaming systemy/
embedded contral system
Exiensive manuals guide
you through your
development project.

All programming

and hardware details
explained, Complete schematics.
Leam 1o program the LCD, keypad
digital, analog, and scrial 1O. for
your applications.

THREE MODELS AVAILABLE.
Choose from an Intel 8051,
intel 8088, or Motorola 68HC11
hased system.
All models come with:
+ 32K Byte ROM, 32K Byte RAM - 2 by 16 Liquid
Crystal Display - 4 by 5 Keypad - Digital, Analog.
and Serial YO « Interrupts.timers, chip-selects -
26 pin expansion connector « Buili-in Logic Probe «
Power Supply (can also be battery operated) -
Powerful ROM MONITOR to help you program «
Connects to your PC for programming or data.
logging (cablo included) - Assembly, BASIC, and
| C programming(varies with model) « Program disks
| with Cross Assembler and many, well documented,

program examples - User's Manuals: cover all
| detail 500 pages) - C assembled and

ready to use = Source code for all drivers and
| MONITOR - Optional Text Book A

Everything you need. From $279
Money Back Guarantee
Call for Free Info Pack, or see
WEB at http:/fwww.aesmicro.com

T14-550-8094, FAX 714-550-9941

Call 1-800 -730-3232

AES §75 ANTON BLVD., SUITE 300, COSTA MESA, CA 92626, USA

DT101/DT111 SIMMStick

9989288283808 857 3

[30 |29 [28 [27 |26 |25 |24 [23 [22 [21 |20 [19 [18 [17 |16 |15 |14 13 |12 [11 |10 o [o |7 |6 |5 [a 3 ]2 |1
ak 46V
+6V +6V
A 2 § +6V
1K 2200
B1
o LED :
\ sw W =
(Can use Breadbot's
right whisker for SW1)
RS-232 communications option, you | ulator option. or both voltage regulators.
should at least use a socket for the To install this option, you'll need At the very least, the programmer
MAX-232 because it's pretty easy to | CI1, C2, J1, and VR1. The +5V regu- | won't be able to burn the program into

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

) (]

TRANSMI

IR

lator VR1 isn't labeled on the DT101
silkscreen (not enough room), but it
goes between C7 and J1 with the flat
of the TO-92 package facing J1. If you
are installing this option, after you sol-
der in VR1, | recommend that you cut
the trace on the solder side of the
board that shorts the pads of J1
together, solder in the J1 header, and
place a shorting jumper between its
pins.

The reason for this is that the
DTO01 programmer automatically
switches S5-Bus pin 7 een its
own +5V Vdd and +13V Vpp supplies
during programming, so if you have
VR1 installed on the DT101, its out-
put must be temporarily isolated from
the programmer during programming.
Otherwise, VR1's +5V will fight
against Vpp's +13V, and the result
may be curls of blue smoke from one

title “test1 - Poll a Bit"

the PIC. A sign that the SIMMStick's
Vdd supply isn't isolated from the
DT001 programmer's Vdd is that the
DT001's Vdd indicator LED will be lit
when vou 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. Il talk more
about using the DT001 later.

If you are using a separate PIC
chip programmer, then install the J1
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 C1 and C2. With
the SIMMStick oriented component
side up and the SS-Bus connector fac-

*Small size: 17.78 x 11.43mm

«CMOS/TTL input

sNo adjustable components

«Low Current. 4mA typical,

=4 18MHz or 433.92MHz OOK

«Simple to integrate -simply
add antenna, data and power

sRange up to 250ft.

=Wide supply range, 2-14Vde

«SAW controlled - stability

= Also available in DIL package

AM-RTS ..ccovvsnrne $12.10

eCompact size: 38.1 x 13.7mm
*On-board data recovery. CMOS
sLow current. 2.4mA typical

*2kHz data rate. CMOS/TTL output
*5Vdc operation

+On 418MHz or 433.92MHz (4xx)
sNo adjustable components
sPatented Laser Trimmed component
=High stabulity

sSensitivity: - 105dBm

= Available also in 0.8mA version

$10.95

4,800 to 38,400 bps half duplex
*3-wire RS232 interface

sy Controller with user EEPROM
®RS232 interface protected to +15kV
= Data packetizing performed by user
= Auto TX/RX changeover

o418 MHz and 433MHz versions

o Range up to S00ft. (0.25mW ver.)
*0.25mW & 10mW versions

eReset switch and status LED's
»7.5-15V dc via DB9 connector, 20mA

Transceiver..........

Transmitter..

BIM-4xx-RS232 .... $139.30

70 %65 x | Soun

*Only 23 x 33 x 11mm

«Up to 40k bps data rate
*19200 baud with ASCII

*Up 1o 500ft. range

=5y operation

*0.25mW into 50

*418 or 433MHz FM

eFast 1ms enable

»Direct interface o 5V CMOS
s Auto TX/RX changeover

BIM-4xX-F ..ooceremaee $87.36

*Up to 19,200 bps half duplex
*3 wire RS232 interface
*Range up to 500ft

b Transparent data packetizing
e Supports 8 or 9 bit protocols

b * Self test function

*Resel Switch & Staus LED's
*1/4 wave wire antenna on board
*Available in a Simplex Tw/Rx
pair (RTeomTX & RTcomRx)
#7.5V-15Vdc openation
RTCOMAX K crrsrrsosoreses S24T.90
RTcomTx45%ceissneees § 8BTS
RTcomRx-4xx..c.cc... $105.52

Tel: (416)236-3858
Fax: (416)236-8866
www.abacom-tech.com

abacomtech @compuserve.com
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Constantly polls input bit for switch closure, indicates result with LED

LIST P=16F84, F=INHX8M, R=DEC
errorlevel 0,-30

5
INCLUDE “\pic\mpasm\P16F84.inc”

; Registers
__CONFIG _CP_OFF & _WDT_OFF & _HS_0OSC & PWRTE_ON
PAGE
org 0
bsf STATUS, RPO
bef TRISB & 0x07F, 0; Set RBO to Output
bef STATUS, RPO
wait_ON 5
btfsc  PORTB,7 ; Wait for switch press
goto wait_ON
bef PORTB,0 ; Turn LED ON
wait_OFF
btfss PORTB,7 t
goto wait_OFF : Wait for switch release
bsf PORTB,0 ; Turn LED OFF
goto wait_ON
end

Continued on page 82



Questions & Answers

deemed suitable to the
sameandgnodmdgumsnu

This is a READER TO READER Column. All questions AND answers will be provided
mpmmmmmgﬂﬂmdammtmm Aﬂquasuuns

are submitted by readers and NO GUARANTEES

QUESTIONS

| 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.

| 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.

Rear of Opener

Can someone supply a simple circuit
that | can try? What kind of sender
unit and optical detector is
required?
2991 Roger W. Hamel

Cedarville, Mi

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? | wonder if the relatively new
axial disposed filaments are more
prone to failure from mechanical
shock?
2893 John Connell
San Francisco, CA

Are ZN416 ([preferred]) or
ZN414 available somewhere? These
are simple AM radio receiver ICs. |
would like to purchase some, but
haven't been able to locate any of
either type.
2994 David Rowe
Sacramento, CA

| would like to have the pinout for
an Analog Device AD2038 tempera-
ture meter. It was described in the

to Nuts & Volts Me

1987 shortform selection guide.
Through experimentation, | have
resolved many of the interconnect
requirements, but not all. A pinout
would be helpful.
2985 Kenneth Keck

via Internet

| am looking for a circuit that |
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

| have a gasoline 120V AC BKW
generator that | use at job sites. The
thing just rip-roars whether | 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 12V battery to
provide sensing voltage.

2997 John Jones Il
via Internet

Is there an antenna for short-
wave radio? Where can | find it or

them?
2998 Nelson Ortega
Tampa, FL

| have a project underway that
uses two separate inexpensive
Elenco sine/squarewave generators.

On these, the frequency output is
controlled by a simple potentiometer.
| need to be able to control these
pots using a computer/ Visual Basic
6. Does anyone know how | can
accomplish this? | 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, |
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. | am sure
all this could be done in software,
perhaps directly controlling a Sound

Mmsvmmmmrmampmmm
amsd:gscttoadiaganduﬂhle’,’pmﬁslmdma

aruarswsrprimadhmsm!umnmayraquuravarymg degrees of technical experience and should only be attempted by

d individuals.

o forum@nutsvolts.com

Blaster card, but currently | am try-
ing to control those pots via RS-232.
2998 Tom Moore

via Internet

| 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 | get to talk to
the computer, | 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

| am looking for a device that
would protect equipment from voit-
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 100 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 100 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

| 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.

| 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
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a short cable, to an IR emitter placed
in front of the VCRs IR receiver.

| am sure there are some inex
pensive IR modules available from
distributors that might do the job
easily, but | am not very familiar with
them.
29912 Lee Roth
Columbus, OH

| am looking for a device for a
telephone line that has the Caller
Line ID (CLID]) feature,

One side of this device would
hook to the telco line, the other side

Nuts & Volts Magazine/February 1999
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ANSWER TO #1996 - JAN. 1993
What you are is a fre-
qumo; detector. It should be fairly

ation of D1 and 02 through the nand
gates U2A and U2C.
To set up U4, monitor the center

to construct using a couple of frequency of the decader on pin 6 with-

""'m’““""%”‘ A U8 s s b B e an olfgu of B0 T
to Figure is set  adjust r an output
mmdetectmmpmﬁ‘equamyufﬁﬂ Likewise, to set up US, monitor the
andwdmalitﬁabglc.wmunne nartterﬁ‘equmcyufmedecuderm
mpmfrwmcyslsssman pin B, adjust R6 for an output of 62

ﬂmmﬂwm-mmso Kevin Goodwin
Hz, US turns on D3 and disables oper- Oceanside, CA
60 Hz DETECTOR L1 o e

would be connected to the phone(s).

The device would prevent the
phones from ringing unless and until
CLID information containing a num-
ber was supplied by the telco. The
device would not ring the phone for
incoming calls that have no CLID
information, nor for calls whose CLID
info indicates P (private) or O [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

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. 1998
You can solve this problem by
getting a device known as the

“ymouse” manufactured by P. L
Engineering, 2296 Williamston Rd.,
Wiliamston, Ml at 1-B00-628-3185
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 DBS 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 TV set, and
your high-gain antenna is not helping
ane bit.

If the antenna has a pre-amplifier
in it, that will just make things worse.

32 PIN
28 PIN
24 PIN

INTRONICS,

mwassawir, ca INC.

Only $129.95

The Pocket Programmer

THE POCKET PROGRAMMER

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 Pic, MCU's 874X, 875X, 40-
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang, 82/74
Prom'’s and Eprom Emulator to 32K X 8. .

TO PRINTER PORT

Same Name, Address & Phone Number for 16 Years....
Now isn't that Amazing ?

Intronics, Inc.

Box 13723 / 612 Newton St.
Edwardsville, KS 66113
Tel. (913) 422-2094

Add $5.00 COD
Add $4.00 Shipping

Fax (913) 441-1623 Visa / Master Charge / Amex
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CABLE CONVERTERS

Our converters are designed for
your specific needs.

Volume Control,
Ch-3/4, AFT/MFT, P/G Lock,
HRC/STD and Sleep Timer

85 Ch Plain Converter Ch-3,
AFT, PG Lock, HRC/STD and
Sleep Timer

UNBEATABLE PRICES

FREE BROCHURE
car. (310) 515-5085

135 Ch,

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 TV
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. 1989

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 12V 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 Mcliwain
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 |/0 pins could be pro-



ANSWERS TO #19915 -
JAN. 19815

You can make a dual channel
oscilloscope sct like a Huntron
Tracker [characteristic curve trac-
er] by using an external sinewave
generator and a resistor. The sig-
nal generator [or scope] must have
a floating common.

ChannelA of the scope mes-
sures the voltage across the com-
ponent under test, Channet8 mea-
sures the current.

Set the scope time scale to X
vs. Y [or A vs. B). Apply a 5Vpk
(10Vpp] 1KHz sinewave to the
component under test in series
with a 1,000 ohm resistor.
Connect the scope's CHA-COM and
CHBCOM 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-B to the junction of the signal
generator and the resistor.

Be aware that some tiny
diodes have very low Imax The
above circuit will put up to S5mA
though your component. Lower the
signal voltage or increase the resis-
tance appropriately. y

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.wenzel.com
/pdffiles/curve.pdf (A copy is
reprinted hers, to the right.]

The simple version may be all
that you need, but the multivoltage
design has enough voltage and
power to look at the behavior of
power devices and enough sensitiv-
ity to non-destructively character-
ize delicate components. Just
make sure the switch settings are
right.

| also like the builtin 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

T1 write in 93 on Reader Service Card.

TECH FORUWVM

v/1 Curv- Tracer

The V/1 Curve Tracer is an indispensable tool for trou-
bleshooting circuits and testing components. The Etircuit
traces the current versus voltage curve for the component
under test on an ordinary oscilloscope. The peak-to-peak
test voltage is 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 na
switches will prove quite useful. The "deluxe” version shown
in the schematic provides four test voltages with current
ranges from a few hundred microamps to a few hundred
milliamps. An optional diode is included in the output to limit
the voltage swing to a single polarity to prevent reverse
breakdown when checking delicate devices.

T1: Unless you plan to test high-power devices, T1 may
be a small power transformer with a few different sec-
ondary . The prototype depicted in the schematic
has four secondary taps but a centertapped 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.

S1: A singlepole switch with enough positions to
accommodate the desired number of test voitages.

S2: A switch with enough positions to accom:-
modate the desired number of test current rai Note
that the switch selects resistor pairs: R1 & R7, R2 & RB,
R3 & RS, R4 & R10.

R1 - R4: These resistors limit the test current. A1
could be a 100 ohm, 10 watt resistor for & high power
range capable of testing incandescent lamps (and quickly
zapping semiconductors!]. A1 works with the current sens-
ing resistor R7. The current sensing resistors should be

about 1000 times smaller than the series resistors so R7
should be 0.1 ohms if R1 is 100 ohms. The power dissi
pahednﬂmmntsansmmsﬂmswﬂbasmaﬂsow

style may be used.
10,000, and R4 =

Tr'y R2 = 1000 chms, R3 =
100,000 ohms.
Following the 1,/1000 Me!magwasﬂﬂ= 1 ohm, RS9
= 10 ohms, R10 = 100 ogu that these current
-nsavelues glvefuurmngasﬁ*nm 100mA to 100uA with
about. 10 mV per vertical division for the oscilloscope. If the
oscilloscope does not have a vertical sensitivity of 10 mV
per division, the current sense resistors [R7 - R10) may be
increased.

D1: A silicon diode capable of handling the highest test
current and voltage. A 1N4002 should work well for most.
applications. When the diode is in the circuit, it will limit the
negative swing to under -1 volt.

Here is a simple version with a single voltage range of
about 18 volts peak and a current limit of about 18

_]17_j|7¢

milliamps peak. The transformer is an ordinary “filament”
transformer or similar with a single secondary. This one-
range tracer is quite useful for quick checking of zeners,
transistor junctions, LEDs, and most other semiconduc-
tors.

\Em—-cal-n

1“0‘“’!’!’
120 VAC | 128 VAC Test Probes
¥ Black
The 12.8 volt transformer will
give about 36 volis peak-to-peak
s0 selact RS 1o give a horzontal
sweap sightly under 8 divisions:
{5 volts per division).
Horizontai er
Input
SMMWMIMDMVMV
for a vertical sensitivity of
| l ‘
fi b | Siced
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INTEL 4B5DX2-66 (5v) CPU.........
INTEL 4850%4-100 (5v) CPU.

INTEL PENTIUM 83Mhz OVERDRIVE 485
INTEL PENTIUM 133166 CPU.

LBA CARD. Upgrade your hard drive beyond S40MB
without the expense of a new Bios. $20.95

4BGDX4 KIT. Upgrade your oid 5V 486 CPU with this kit
AMD DX4-100 CPU5v Adaptor«CPU Fan. $65.00

MMX ADAPTOR. Allows Jv Pentum boards fo accepl
MMX CPU. Adaptor for Intel or Cyrex CPLL $30.00

MxS-T0 SIMM $10
AMxS-T0 SIMM §19
TMx3236-70 72-pan SIMM [4MB). $10M 5
Mx32/36-T0 T2-pin SIMM (8MB). $1325
AMx3236-70 T2-pin SINM (16MB) $39/44
BMx32/36-60 72-pin SIMM (12M8) $65T2
64M{BxE4) EDOPC 100 DIMM._ $89/95

1MB KIT(2-256216)2CAS SOMZIP_ $18/35
IMB KIT(2-256216) 2WE 50471° ). §19/136

a = T

64Kl 15ms 220, $5.50 1 Penium MB 1330h2 Inte, 512K, J2MB RAM. $195.00
32KxB-25720015ns 28-DIP $3202.50

64Kx8- 150 32.0P P Pentum I - Intel Celeron 300A, ATX MB, 1.44 FDO,

2GB HD, BMB Video, 56K Fax Modem, 36X CO ROM,
M tower ATX case. Best vaue! $595.00
*1.YEAR WARRANTY ON PARTS & LABOR"™

PACKARD BELL

b, 486 to Pentium motherboards

PRICES SUBJECT TO CHANGE WITHOUT NOTICE - TERMS: COD,
VISAIMC - MINIMUM ORDER §20 - SHIPPING & HANDLING: $7 MIN.
ORDER LINE: (800) 586-4199

LA PAZ ELECTRONICS INT'L

P.0O. BOX 261095, San Diego CA 92196
TEL (619) 586-7610 FAX (619) 586-1482
e-mail: lapazusa@pobox.com

128Kx8-15/20ns 32-DIP namow. $42 & up
128Kx6-1520/2505 32-DIP wide 512 & up)
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We Buy Surplus

Electronic Parts —
FAX your list.

FAX 407/647-4831

PH 407/628-5634

P.0. BOX 536186
|ORLANDO, FLA. 32853-6186

When Visiting Disney World And Sea World. .
Come To The World Of Electronic Surplus!

FT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-4
And Fairbanks Avenue.

Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

% COAX

* RELAYS

* HARDWARE

* CAPACITORS

* PANEL METERS

% CIRCUIT BOARDS

% INTEGRATED CIRCUITS

HOURS:
Monday - Friday 8:30-6:00
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learning t:he_PIC chnology.

ACP's 90th GIANT
COMPUTER

ayam-Zp

ar 28th

HEE Admission & Parking
Shop 100's of Sellers
in ACP s Giant Parking Lot !!!

Advanced Computer Producis, Inc.

1310 E. Edin
Santa Ana, CA

714-558-8813
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be sufficient to control

newly dlsptayed wundow is a check

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.

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.

light if you plan on using it indoors.
Mark Winters
Orem, UT

ANSWER TO #1993 - JAN. 1999

All modems should have that
ability.

Go to START — SETTINGS —
CONTROL PANEL — MODEM. When
the box pops up, choose the DIALING
PROPERTIES button.

Approximately 2/3 down the

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.

Now choose FILE — PROPER-
TIES.

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

= Variable power control (5 to 40 watts)
* Replaceable heating element
*  Quality light-weight pencil iron

WELLER SOLDERING STATION - wao #iz 10
)

5365 O

SOLDERLESS BREADBOARD

830 tie points. MB102PLT
model features 3 binding posts

SOLDERING IRON 3-WIRE
HIGH PERFORMANCE 3525
#0B0501 -———={jm—

Assembled Kit

s-| 50% ‘110““

In NJ: 732 381-8020

FAX: 732-381-1572
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Maney O SONAL CI
365 Blair Road Avenel NJ 07001-2293

POWER SUPPLIES -
0-30 VDC, 0-3 Amp. Buik-in current
limiting, overload protected, constant
voltage and current operation.

01PSGP4303A Analog Display $165.00
01PSGP4303D Digital Display
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T mﬁ’ P —

% 7805 Regulator 10 M. ........ 30¢ ea. Ao
7 s ./ 2N3904 10 Min. ___.W.“sc .

PN2222 M ... B¢ .
Red LED T 1% 10 Min. ._...“,sc .
Green LED T 1% M. ........... 7¢ €2,
Yellow LED T 1% 10 M .......... B¢ ea.
Photo Cell 10 M. .o 65¢ ea
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call waiting) in the box, if it does,
delete ONLY the *70 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 mator 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 (nat the motor) should have some
large capacitors so it can coast
through the dip in the motor suj.ly.
Use a scope to look at the power sup-

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 0.1 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 some
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 RF.

Gerald Roylance
Mountain View, CA

ANSWER TO #1991 - JAN. 1999

There are several PLL ICs that
can be used for a 1001000 MHz
synthesizer.



Motorola's MC145200 will work

to 2 GHz. National has an LMX2315,
and Harris has an HFA3524. Even
better for this application would be a
fractionalN chipset, but | 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 VCO 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 VCO 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 VCO 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
VED' tuning sensitivity is often less
than 500 KHz/vaoit and the VCO 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

| 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, 10X amplifier, for this applica-
tion. It is also very inexpensive [total
cost is about 45¢).

Build the non-inverting amplifier
exactly as drawn in the book, The Art
of Electronics, by P. Horowitz and W.
Hill.

For instance, one could use a LM
358 opamp, 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 an ordinary Svolt battery).

1. Connect the positive terminal
of the power supply to pin #8 of the
LM 358.

2. Connect the negative terminal
of the power supply to pin #4 of the
LM 358.

3. Connect the end of the 5.6
Kohm resistor to pin #1.

4. Connect one end of the 3.3
Kohm resistor to the free end of the
5.6 Kohm resistor. (56K + 3.3K =
9K. This is R2 on the drawing.)

5. Connect one end of the 1
Kohm resistor to the free end of the
3.3 Kohm resistor. [This is R1 on the

dr‘awmg]

8. Connect the free end of the 1
Kohm resistor to the negative termi-
nal of the power supply.

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.

8. Be sure to connect the nega-
tive terminal of the power supply to
the ground of the sensor (s).

Continued on page 81
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RCA Conncctors for VCR/Camcorder to TV
Monitor or A/V 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.

VYC-7003
VC-7004..
VC-7005

sound.

“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.
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RCA Connectors for CD Player or Cassette to
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A/V Connection Kit

Monitor or A/V Receiver.

connection.

24895 Ave. Rockefeller,

Triple RCA Male to Male Cable for Audio and Video.
Bestconnection from VCR/Laser Disc/Camcorder to TV

* 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

NETOIR Y ea.

VC-7014...n 12" 382 ea,

1-800-366-0579

Valencia, CA 91355

In-Wall Volume Control

Ivory colored.

* e P e

62 ea.

Local

FAX

Controls volume of remote speakers.
Easy installation terminal block.
10-position range.

Mounts in standard electrical J-box.
Accepts up to 14 awg wire,

30 watts average- 55 watt peak.

Includes Mounting screws.
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20,00 minimum order required + Add $4.50 shipping for prepaid orders « Prices subject to change without notice. All major credit cards accepted + Special offers only valid on items in siock
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HOW TO PLACE A CLASSIFIED AD

TYPE 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 per 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.

PHOTOS, DRAWINGS, AND BOXES

A photo or drawing may be run at the top of your classified ad for an addi-
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line

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.
Repeat ads or ads run in multiple classifications within the same issue are
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub-
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting
errors will be issued unless you clearly print or type your ad copy.

Choose a category for your ad from 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. Audio/Video/Lasers

110. Cable TV

115. Telephone/Fax

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

120. Components

125. Microcontrollers

130. Antique Electronics
135. Aviation Electronics
140. Publications

145. Robotics

150. Plans/Kits/Schematics
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agnifiers come in many sizes,
shapes, and prices.To puta
numerical value on the prop-
erty we call magnification,
you need to go back to
1800'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 10
inches (250mm).

This is the basis for determining the property
we call magnification of near subjects. If you look
at one line 10mm long from 10 inches, and it cov-
ers a particular angle, and compare it to another
line Smm long with a magnifier, and it covers the
same angle, you have a 2X magnifier.

Under the same viewing conditions,a 0.Imm
line covering the same angle would mean you are
using a 100X 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 10
inches, it's similar to introducing a four diopter
lens into the view. My old eyes don't come close
to the |10-inch focus of the average adult, so | have

a different size image on the retina. Individual dif-
ferences and preferences support the thousands of
different magnifiers in the marketplace.

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 1X to over 300X. In the
current commercial market, you can find magnifiers
that provide slightly over |X 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
1 is an oversized 5X and a focusing 8X 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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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
$8.00 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
8X.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 100X.The higher mag-

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
simple 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 |0XWF eye-
pieces, have these approximate field diameters:
40X 4.5mm, 100X |.75mm, 400X 0.45mm, 1000X
0.18mm.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 10X 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 10X,
hand/eye coordination and 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 TO-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 sterec zooms provide
visual magnification from 7X to at least

30X.With auxiliary lenses and eye-
pleces, 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

iy 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

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
b 1000X visual magnification, you
can take a photograph and print
the image on a billboard at say
10,000X. 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 s 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. All 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 inherently better than 2 monocular
model; they certainly cost more, For short term
use, it is hard to say. You need to balance the

USB Relay

language that supports USB
Communications. Driver and
sample code provided

J-Works, Inc

12328 Gladstone St Unit4
Sylmar, CA 91342
(818) 361-0787 Voice (818) 270-2413 Fax

Module

Model J_SB 210 R SR
Controls 8 to 16 "form C* relays
over the USB (Universal Serial RS-485 Remote 110
Bus). Program the module with ISA Waveform Generator
simple commands in any program RS-485 to DS-1820

RS-485 Temperature /O
DS-1820 Probe

Visit our Web site for
Information on all our products
http://lwww.j-works.com
E-mail sales@ j-works.com
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Fixed Frequency or
Workstation Monitor?

Now, use ANY monitor on your PC with the new
Avalanche 3D from Worldwyde.com!
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Supports all resolutions and frequencies:
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Nuts & Volts Magazine/February 1999 77



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

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.
Of course, if your subject is
not flat it may not make much
difference. Most of these
instruments come with 4X,
10X, and 40X objec-
tives. They may or may not
have both coarse and fine
focus control. With 10X eye-
pieces and 40X objectives (400X),
the coarse focus mechanism has reached its
limit so adding a 100X 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 100X with a strong
sidelight. Shown in Figure 6 is
one of the few student
microscopes designed to be

Figure
7

objectives, a binocular head with 10XWF 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

L solve your imaging problem in the range of IX
to 1000X.

Books and Other
Sources

To decide the specifica-
tions for your new micro-
scope purchase the book
Exploring with the
Microscope by W.

Nachr.igal[lSt.erImg
Publishing Co., ISBN #0-
8069-0867-x; a winner at
$14.95. This book has
over 100 color micro-
graphs.

To familiarize you with
the nomenclature and sim-
ple sample preparation, | rec-
ommend you invest in a
Dover book titled The

portion of the light to be projected to the eyes to upgraded. Student grade micro- Microscope and How to Use It by
track moving sub- scopes cost from about $125.00 to Dr. G. Stehli, ISBN #0-486-22575-5;
50 X - jects. $500.00. economically priced at $4.95 (1996).
One of my favorites is the 1958
j Student Advanced Grade Microscopes book Practical Use of the Microscope by G.H.
7 Grade Needham. The current price is $99.00.This
1 Microscopes Research grade microscopes are available in an book has just been reprinted and is available
40 X enormous range of designs. Because laboratories through McCrone Accessories at
! Student grade and industries can afford instruments designed for www.mccrone.com.
microscopes are specific uses, manufacturers modify their designs to The Microscope Society of America has a
produced with less fit specific applications. There are tissue culture website (www.msamicroscopy.com) with informa-
than optimum microscopes with extended clearance objectives to tion on local microscope chapters, and an exten-
30X 1 sharpness of the full focus through the bottom of a petri dish, metallur- sive bibliography is also available.
field and a limited gical microscopes with reflective illumination for Get on the web and search with the words
25 X control over the opaque subjects, and polarizing microscopes for “light microscopy;” it will be a long list. NV
subject illumination counting asbestos fibers. The list goes on and on.
20 X Wherever and from whoever | can be reached at
you decide to purchase an jlittle@netwizard.net for
advanced microscope, make comments or brickbats. You can
15X sure they know your imaging also write me at:
problem and will help you
10X o It Seabird Technical
The cost of a quality full- 3580 Haven Avenue
sized biological microscope is :
5 X il Redwood City, CA 94063-4603
instrument would have 4X, i
0 Tt i G A " m 0X,40XSL,and 100XSL oi WWW-sealtirat.com
Field diameter in mm
$$$ We Can Save You Money $$$
ute PCB PCB Assembly Full Line Of
Manufacturing Services Electronic
Components
- E & = 5 . oo 2st price you
Custom Buili PC’s at | Single & Double Hoard Stuffing 1C’s ey i
the Lowest Prices Sided Wave Soldering Semiconductors were offered,
Acquisition of Parts Capacitors here you got
Computer Resistors it from, and |
Accemaries acKE let us try to
Relays e
Transistors & More beat it.

Call Chaffin Electronics Toll Free at (800) 442-2330

"

www chaffinelectranics conl

Phone Fax
(800) 442 2330 (740) 354-9462

Write in 31 on Reader Service Card.

78  February 1999/Nuts & Volts Magazine



| ol

Another look at some
favorite websites.

ur usual reminder here
that the Resource Bin
is now a two-way col-
W] 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 InfoPack
Service.

You will get the best results if
you have both Netscape
Communicator 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 |
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, | 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 | 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 source 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/acrob01.htm/ and
at my www.tinaja.com/post01
htmi.

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, | personally provide ee links
only to the farms and the actual
sites | have a repeating need for.

WWW. hoibot.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 | use it only for
emergency backup. There's also
an "inference engine" that trys
to gather together larger con-
cepts for you wup 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/advt01.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
Jja.com/amlink01.html. | 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

ew Ffrom

DON LANCASTER

ACTIVE FILTER COOKBOOK
The sixteenth (1) printing of Don'sgbpal analog

Wﬂwm@mmmmm " $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 gel. $28.50 each.

RESEARCH INFOPACKS
Don's instant cash-and-carry fiat rate consulting
uarr\:l:e. Ask any reasonable technical qung:n.

for and report.
ww:r.ﬁnu]a.mﬂn,om for spacifics.  $75.00

INCREDIBLE SECRET
MONEY MACHINE Il

Updated 2nd edition of Don's classic on satting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY
iz e

LOTS OF OTHER GOODIES
Tech

gz1ee

3EEzERERERREnEEanE
BBLRLREERaRRRRRRE

n

BOOK-ON-DEMAND PUB KIT
Ongaing details on Book-on-demand publishing,
3 oW et of PROGCING DOCKS G0l when and
as i , samp

THE CASE AGAINST PATENTS
For most individuals, patents are virtually cenain

torawllinamthnaofunny.omtmn and
monay. This it sal shows you 's tested
and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST |
Coh. Ihckiies 8 teu) (g Of Ao T
proven on small scale lechnical

ventures. Stuff $24,

you can use right now.

RESOURCE BIN |
A complete collection of all Don's Nuts & Volts
columns 1o date, including a new index and his
master names and numbers list. $24.50

FREE SAMPLES

SYNERGETICS
Box BO9-NV
Thatcher, AZ B5552
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.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 ['ll personally do is grab
the info off the web. Then | 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. | 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, | 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

| 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 wwwé
.MapsOnUs.com. These folks sell
"roadmap" style maps and trip
planning routes. I've found them
to be exceptionally useful.

| recently got off on the wrong
4WD track near the Galiuro
Wilderness. | was utterly amazed
to find this trail online, and was
quickly able to “fly" on over to the
Powers Hill trail | 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 | 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

Bl

and tﬂp piamlge
Mmmry surplua ag lactronics

Movie revie
Non-taomlnal sile favorites

Patert el paloring angmative
alterna
Peoplaﬂrﬂam 1

‘PostSeript

Real time
e

Arzona ISP

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 |
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 old refriger-
ators and other minor debris
where the runway used to be.

Finally, | have found the
USGS real time stream gauge site
to be quite interesting. White
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 wwwdazten.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

Pariodical table of chem elements
k\dq:ol'rdnrﬂsmpon .

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 at 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
/nesce.

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/Plugin/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
.com/dntkwb01.htmli.

For More Info

Annotated links to many hun-
dreds of other useful web sites
are found on various pages of my
www.tinaja.com. | also have a ser-
vice where | can do fee-based
research for you. Web centered or
otherwise. Many times | 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 | can personally recom-
mend for just about any technical-
ly related task. You will find their
links and capabilities up at
www.tinaja.com/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 Iil 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-
mailed 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 10X as large will appear at
pin #1.

Thomas Ng

San Jose, CA

ANSWER TO #128816 - DEC. 1988

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 V6 [1987 and 1988) and
all models 1888 and on, the diag-
nostic connector is in or under the
glove compartment. To retrieve trou-
ble codes, connect the meter as
shown.

Diagnostics

p O

o]
T

On 1883 to 1986 models, the
diagnostic connector is located
under the battery tray or the right
side firewall near the 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 10 second period.
The codes can be determined as fol-
lows:

00000 =0

10000 = 1

01000 =2

11000 = 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, B55 Eisenhower Dr.,
Owatonna, MN 55060. Or Snap On
Tools, Inc., Kenosha, WI 53141-
1410, Phone number is 414-858-
5200.

Dennis Gifford
Henagar, AL

ANSWER TO #129810 - DEC. 1998

The FUJITSU M2312K disk
drive is [sccording to the FUJITSU
CE manugl] an B4MB 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.

| 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

Digital Storage

Oscilloscopes

From $189?
ATC modules connect to your PC printer port and
transform it into a full-function DSO, spectrum analyzer,
logger, & DVM. Units DC to 25MHz

Captured
Waveforms
Pico Tech
ADC-200 in
Windows

0O-Scope Il
in DOS

Spectrum

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.

€ E B

0O-Scope Ip (ST 50KHz)..............$189
0-Scope Il (DT 500KH2).............$349
ADC-100 (DT 12bit 50KHz)........ $449

ADC-200/20 (DT 10MHz).....
ADC-200/50 (DT 25MH2)..... CALL
Loggers 1-22 ch. (8-16 bit) from $99

Shipping UPS $7.50 grnd, $11.50 2 day)

800-980-9806
Allison Technology Corporation
2006 Finney Valley Rd., Rosenburg, TX 77471
Fax: 281-239-8006  Technical: 281-239-8500
E-Mail: alc@accesscomm.nel

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, THD+N, SNR
measurements

= Signal Generation

= Triggering, Decimation

= Transfer Functions, Coherence

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

« Real-Time Recording and
Post-Processing modes

Applications

» Distortion Analysis

= Frequency Response Testing
= Vibration Measurements

» Acoustic Research

System Requirements

= 486 CPU or greater

= § MB RAM minimum

* Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

* 16 bit sound card

Pioneer Hill Software
24460 Mason Rd. S l
PHY ez Spectm Plus
a subsidiary of Sound Technology, Inc.
[d

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY
TRIAL!

www.spectraplus.com

FFT Spectral Analysis System
e-mail: pioneer@telebyte.com

Sales: (360) 697-3472 Fax: (360) 697-7717
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Continued from page 68

LOC OBJECT CODE LINE SOURCE TEXT
VALUE :

Top

Side

Cathode

ing you so the SIMMStick's notch is to
the lower left, C1 goes in the upper
left corner of the board just above C5;
C2 goes to the right of J1.

When vyou've completed the
power supply section of the DT101,
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 E1, and finally at pin 7 of the
SS-Bus; you should read a nice, clean
+5V 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 E1 pin 5 and
S5-Bus pin 9 (the ground connections)
and then between E1 pin 14 and Vdd

Anode
Y 2007 3FF2
Cathode X
0000
Schematic
0000 1683
i 0001 1006
0002 1283
0003
0003 1B86
0004 2803
FIGURE 3. -
LED polarity. 0005 1008
0006
0006 1FB6
0007 2806
(the +5V supply).
Verify power and 0008 1406
ground  connec- 009 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 board
traces.

Reset Circuitry

The minimum reset circuitry con-
sists of two 10K ohm resistors R1 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

00005

00006 LIST P=16F84, F=INHX8M, R=DEC
00007 errorlevel 0,-305

00008 INCLUDE “\pic\mpasm\P 16F84.inc”
00001 LIST

00002 ; P16FB4.INC Standard Header File, Version 2.00 Microchip Technology, Inc.
00136 LIST

00009
00010 ; Configuration Registers
00011

000}% —_CONFIG _CP_OFF & WDT_OFF & HS_OSC & PWRTE_ON

000

00014

00015

00016 org 0

00017

00018 bsf STATUS, RPO
00019 bef TRISB & 0xO7F, 0
00020 bef  STATUS, RPO
00021

00022 wait_ON

00023 btfsc PORTB,7
00024 goto wait_ON
00025

00026 bef PORTB,0
00027

00028 wait_OFF

00029 btfss PORTB,7
00030 goto wait_OFF
00031

00032 bst PORTB,0
00033

00034 goto wait_ON
00035

00036 end

on the MCLR\ or Res, S5-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 ICs that will work
for this board. While strictly not
required — my DT101 worked fine
without one — | find these reset chips
to be quite valuable in that they
increase reliability and predictability of
the reset action, and | plan to install
them in all future boards.

When a reset chip is installed, R2

RF300T

1....822.95
5..$1995¢ea
10..$16.95ea

RF300XT

1...825.95
§....822.95ea
: W 10...519.95ea
m 300 (XT), 150" (T) Range
® Frequency: 318 MHz

W 59,049 Settable Security Codes

m 12 Volt Battery and Keychain Included
| Current Draw: 4.8 ma

m Fully Assembled in Case

m Dimensions: 125" x 20" x .5

® Push both buttons for the 3rd Channel
m Slide Button Cover Included

Miniature Transmitters and Receivers

2 Button / 3 Channel
Transmitter

4 Button / 15 Channel

RF304XT

1...$27.95
5...92495ea
10..$21.95ea

m 250" Range

m Frequency: 318 MHz

W 6,561 Settable Security Codes

m 12 Volt Battery and Keychain Included

m Current Draw: 4.6 ma

m Fully Assembled in Case

® Dimensions: 1.35" x 2.25" x .5"

® Push combination of buttons to achieve
up to 15 channels

2-4 Data / 3-15 Channel

Receivers

RFE300RL
RF300RM

1....$27.95
5..524.95ea
10...$22.95ea

RE304RL
RF304RM

1....$29.95

10...$23.95ea

® Compatible with 300/4 Transmitters

| 11-24 volts DC Operating Voltage

m 13 ma. Current Draw

| Latching (L) or Momentary (M) Output

| Kits Available (subtract $5.00 ea.)

® Dimensions: 1.25" x 3.76" x .5

m 2 (300) / 4 (304) Output Data Lines

| Binary to Dec / Hex Converter can-
achieve up to 15 channels

® Alarm Systems
m Garage / Gate Openers
m Lighting Control

Visitect Inc.

February 1999/Nuts & Volts Magazine

® Magic Props
u Medical Alert
m Monitoring Systems

(510) 651-1425 Fax: (510) 651-8454

W Industrial Controls
= Surveillance Control
= Motor Control

P.O. Box 14156, Fremont, CA 94539

® Schematics Available
® Receiver Board Layout Available
m Custom Design Consuiting Available

Email: Support@Visitect.Com

Visa | Mastercard, COD

Write In 214 on Reader Service Card.

; Set RBO to Output

: Wait for switch press

; Tumn LED ON

: Wait for switch release
; Turn 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, R1 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.

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 ICs, 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 line 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 E1 should also drop low,
regardless of the voltage at Vin.

Oscillator Section

The oscillator section is just two
15pF capacitors, C4 and C5, 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 15pF 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 | said then, I use two dif-



ferent parallel port programmers
the DonTronics DTO01 and the NESIvh -~
Parallax PIC16Cxx-PGM: | use ?
these with Igor, the 386 DOS
machine | keep chained up in my
basement. E5 9 E5 -

The DT001 can be configured J5 1 8 J5 1 Vddl®
to program individual chips, to pro- ,g Wd, i s z& } 7 ¥ s
gram SIMMStick boards in-circuit, CHO | O IANO  CLK 0| cL Vin(+) | O Vin+ CLK o] cL
orto Mncii?tg f::;%”s“ﬁn"fﬂ cHi |o 3an1  polt o| po vin) |o Hvin-  polft o| po
erboard, pans ; 4 15 4 5
nectors and an RS-232 communica- [Pl =y L 1 - Ry
tions port. It comes as a bare PC — =
board directly from DonTronics in
Australia or from any of the numer- a: Serial A/D converter, dual channel option b: Serial A/D converter, differential input option
ous SIMMStick distributors world-
wide. It costs about $75.00 US to
build if you install all the many
options DonTronics has prolnded Vvdd FIGURE 4.
coasTrbbranramlfl:xthl:lnC}}?ngPGlﬂo;l DT101 ADC & DAC options.
but it comes already built and can
handle a wider range of PIC chips, SW:DC i ADCOBSS. BOR2
V. i s o et rcra e | L O S et

5 " vV v v .
ming method than Microchip's 4 gl = O] s Linear Tech LTC1282  12-bit, 1-channel, differential input
newer PICs. It's available in a | Feedback o b CLK o|ec UG T CTOLER. by SO
"Hobbyist Pack" for $109.00 US out |o Hour srif® o| oo et
from Digi-Key. 4 5 Serial DAC chips:
5 :

If you use the Parallax pro- ¥ -2 Linear Tech LTC8043  12-bit, multiplying curent output DAC

g:anm you'll be using Parallax's == Linear Tech  LTC1595  16-bit, multiplying cument output DAC
ing software, which

is we]l described in the manual that c: Serial D/A converter option

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

TotsetheDTOOlasapmgmm
mer, you will need to download an
appropriate  version of Nigel
Goodwin's PICB4PGM 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/
picprog?2.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, lgor's parallel printer port was-
n't recognized by PICB4PGM.

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 TEST1.LST).

While wyou're wvisiting 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, | suppose), you

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

is easy (see TEST1.ASM).

If you've never worked with
assembly language before,
TEST1.ASM may seem quite daunt-
ing. It's really quite simple, though. I'll
use the TEST1.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 vou, 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 | said above,
includes the standard equates and
goofy register names that Microchip

ADDRESSABLE STEPPER MOTOR CONTROLLER

Installing a cheap $13.00 parallel port Part Number: JWP1X-1A

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. "/D" turns on a debugging mode
that shows program initialization
details, in particular the PICPROG.
CFG setting. Another handy debug-
ging mode is the "/T" test mode
option which helps sort out problems
with the connection between the par-
allel port 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.
TEST1.ASM is a simple test program
to exercise the DT101 hardware, and
TEST1.LST shows this same file after
it's been assembled by MPASM. I've

The PARAMAX stepper motor controller is
a PC parallel port based addressable
controller capable of simultancous operation
of 4 wuni-polar slepper 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 256 controllers can
simultaneously function from a single
parrallel port. The programming package
includeslibrarics that allow you to create
applications both under Windows and DOS.
Included libraries are: C++, Pascal, Delphi,
Basic and utilities for DOS and Windows.

Also available at:

FORD ELECTRONICS, INC
(714) 521 - 8080

Write In 215 on Reader Service Card.

$199.95

PARAMAK nc

(800) 473 - 8080
Come and visit us on the internet at:
www.paramax.net
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D1
e R FIGURE 5.
DT101 Real-Time
JB J7 Clock options.
+ 3V coin cell Lot

the above code; it waits for
PB7 to go high (for SW1 to
open again), and when it
does, on line 32 it sets PB0O
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

(DS1302) goes to the top of the first
J4  NJUB3SS DS1302 loop and starts _the whole

5 8 process over again.
o Vddj— -0 Vo Vec2 So, when you have
0 2 oal7 successfully assembled
e T ° DA SCLK TEST1.ASM, burned it into
2768 KHz T— 3 ok e o oL e the PIC, and wired the
4 5 DT101 up in the test circuit
Dallas DS1202/1302 6pF xtal Vss CE O CE RST as shown in Figure 2, if
Panasonic MJUG355 12pF xial everything is working right,
= the LED will shine when

uses for PICs.
Skipping down, line 12 sets up PIC84PGM Programmer  Version 2.01a

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 Bank1 to access the
TRISB register, line 19 clears bitQ of
TRISB to set up Port B bit0 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 SW1 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 SW1 remains
open, PB7 will be pulled high through
R1, the goto instruction will not be
skipped, and the wait for SW1 to be

WDT:No PUT:Yes CP:No
Prog Data Loaded:

H : Load HEX file from disk.
P : Program target 16x8x.
R : Read program & data from 16x8x.

Alt-W : Toggle WDT 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 PICB4PGM Programmer
E : Erase Target 16x8x.

pressed will continue.

When SW1 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,0" 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

Osc type

Copyright (C) 1997 Nigel Goodwin,
:HS ﬂ‘rinter Port: $378
Hex Data Loaded:

O : Load OBJ file from disk.
V : Verify programmed 16x8x
S : Display Buffers.

Alt-P : Toggle PUT Fuse.
Alt-O ; Toggle Osc Type Fuse.

M : Micro Type - 16F84
T :Card Type - SINGLE

Q : Quit programmer.

you close SW1 and go dark when you
open SW1.

It's a pretty round-about way to
light up an LED, | 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 DT101, of course. You can

-~ CHECK s oum!

BRAND NEW
Wavemaster 99 Channel
« SepTmer » 51 HACSvich » arenal ontrol

A5 LOW AS $45” COMPLETE

B4 February 1999/Nuts & Volts Magazine

WE’LL MEET OR BEAT ANY COMPETITOR’S PRICE!

JES, Inc,
BEST PRICES!

FAST SERVICE

SAME DAY SHIPPING ~ WHOLESALE PRICING

TOLL FREE: 800-322-9690 ‘g’ FAX: 516-246-5634

Write In 216 on Reader Service Card.

Panasonic 145 & 175’s

~ WESTOCK
EVERY MODEL USED.

CALL NOW FOR

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 1/0O 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 |
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 suc’: as
"ISD Mobile Recording Studio," "LED
Display Terminal," and ‘'Infrared
Proximity r." | can't wait to get
my hands on some of these. As soon
as [ 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, 1
know. Let me just say | 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
meonth'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
B bot, if you've built a
Breadbot, or if you have questions
or comments about amatet
robotics topics, you can
reach me at:

Robert Nansel
69 S. Fremont Ave. #2
Pittsburgh, PA 15202
E-Mail: bnansel@nauticom.net



In Volume 1, you build his
Charcoal Foundry with which you
learn to make aluminum castings in
green sand molds. Volume 2 — The
Metal Lathe — details how you use
those aluminum castings from the
foundry to build a precision bench-top
metal-cutting lathe with a 7" swing
and 12" between centers. You then
use the lathe and the foundry to build
practically everything else required for
a fully-equipped machine shop, includ-
ing The Metal Shaper in Volume 3;
The Drill Press in Volume 4; the
Milling Machine in Volume 5; and
Dividing Head & Deluxe Accessories
in Volume 6. Volume 7 — Sheet Metal
Brake — doesn't require the lathe or
other tools of the earlier volumes,
though it does require some welding
and simple drilling.

Can you build a whole metal-
working shop from scrap? Well, Dave
Gingery has done it, and so have quite
a few others. The only precision tool
Dave used for building his first lathe

same lathe holds to within 0.001"
taper an eight-inch piece of stock,
pretty impressive for a $50.00 home-
made lathe!

Many others have built Gingery
machines, too, just by following his
directions. 1 know, I've talked with
some of them. Gingery isn't a profes-
sional machinist or a foundryman, and
you don't need to be either to use his
books to build your own machine
shop. Gingery's a dedicated amateur
who likes to build precision machines,
be they lathes or steam engines, and [
think robot builders can get a lot of
insight from his books. The whole
seven-volume set costs about $60.00,
but none of the individual books cost
more than $10.00 US, so you can
check them out one at a time, if you
want. By all means, though, at least
get “The Charcoal Foundry,” because
that is the foundation from which the
rest of the series builds.

That's it. Next month, I'll continue
with the DT101 brain transplant, with

was a blade-type feeler gauge, vet that | a few surprises thrown in. NV

Item  Description - Vender P/N

C1,62 0.01puF 50WV, 5%, polyesterDigi-Key P4582-ND

C4*,C5* 1 gapg 5% monolith ggramic cag P48339-ND

C5,C8,C7, 1uF, 16V tantalum " P2105-ND

D1,D2 di (see Figure 5) L 11DQ03-ND

El? 10 MHz PIC16F84 MC 2 PIC16F84-10/P-ND

E2 24LCXX 12C EEPROM

E3 RS-232 level converter = MAX232CPE-ND

E4 Real-Time Clock option (see Figure 5)

5:15..! ADC/DAC option (see Figure 4)

2
J5-J7  2-pin si row straight pin header 9 929647-02-36-ND
J3,J4 4~pin single row straight pin header .
J1-J7 above are cut from 36—pln pin header
Jg* 30-pin single row, RA pln ea $1111-30-ND

R1*,R2* R3",R4,R5 ’ 10KQBK-ND

RVD Reset Volta De!ec(or 4. SV CMOSs " MN1381-S-ND

PCB*  DT101 or DT111 SIMMStick Wirz Elex DT101 or DT111

VR1 +5V posmve regulator, 100 mA,

Digi-Key NJM78LO5A-ND
XTAL1* 10 MHz clz-‘ystal HC49/US case X422-ND
hx‘;}‘ALz 32.768 KHz (see Figure 5)
sC:
8-pin DIP IC sockets Digi-Key ED3308-ND
16-pin*® ° * ED3316-ND
18?\;‘)};!“ o el . ED3318-ND
ing jum) to isolate

+5V frrc:gnjv Rt z SPCO2SYAN

* 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)
Publications

Lind
0. Box 538

Bradley, IL 609150538

Tel: 1-815935-5353

Fax: 1-815-935-5477
www.lindsaybks.com

(Unusual technical books on metalwork-

ing and other subjects)

Linear Technology Corporation
1630 McCarthy Bivd.
Milpitas, CA 95035-7417
Tel: 1-800-454-6327, 1-408432-1900
Fax: 1-408-434-0507

www. linear-tech.com
(Serial A/D & D/A convertors)

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: 1-910-339-8240
www.national.com
(Serial A/D & D/A converters)

Parallax, Inc.
3805 Atherton Road, Ste. #102
Rocklin, CA 95765
Tel: 1-800-512-1024, 19166248333
www.parallaxinc.com
(PIC16C0-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: 1-978-44&0196
WwWw.wirz.com
(SIMMSticks, SLI serial LCD
interface, kits)
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97 EEMCD 97ICMCD

for Moderate Design Work

98 EEM CD 97 ICM Books

96 ICM Books

L for Service or Lite Design

Save Time witn "RE FEREE”
#1 Choice of Strvice Cesders

REFERENCE

ESPEC

%ﬂffﬂ Million

Cs & D

A selection yields Device Specifications & 75 to 250 Potential Replacementss

| Replacement Numbers are Totally Global including Domestic, Asian, European, House Sl &
Branded, as woll as ECG, NTE, SK & GE. Displays Case Drawings, Lead

Configuration & Pin-outs for many Devices. Coverage of Replacement Numbers

is Very Impressive. 7 Disk Set (17 Meg decompressed) For DOS, Win3.1 & 85

Latest Version 7.11 Includes Many Helpful Conversion Utilities, Tables & Formulas.

Shop the way the Pro's do, Use Their Tools!
Thesearsthebocks thaifindithe *Gold", Formany yearsthey've beenusedby the RSSEE R
Sharpest Purchasing Agents. Look under every rock... they're impossible to find [
al ANY price, let alone a great deal like this. Find: Distributors, Manufacturers s

ind Service providers for Products, Services or ANY Component Parts
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Assembly Services.
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1ﬁm 710m -10.4"ds - W95 - PCMCIA
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$379 Compaq Pentium 90
16m-810m-9.4"Active - PCMCIA

20 Cards 8,000 ot ordors amat FAX 516-806-T776
Netcom 800-733-3733 ext 6300 Sitbihld 10081 Ty
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A/D CONVERTERS
with SERIAL OUTPUT

Tiny (1.75"x1417) fully assembled and
tested printed circuit board mcludes two 8-
bit A/D converters and one digital mput. Up
o 16 units addressable (DIP switch setting)
totalling 32 converters on a single serial port.
Output is ASCII encoded bit count (0 to 255)

at 2400 BPS via RJ-11 interface. Fully
programmed PICI6CTI installed in IC
socket. Sample software in BASIC included.

8-28Vdc At |-ZmA.

Tele: 847-891-2584
Fax: 847-891-2587

www.glentech-rf.com

Y [ 1)
Serial Problems???
Use your PC compatible deskiop 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
uld-nmpmbhnd.ugmsu.
* Easy to Use * Custom font editor for
* Meni and Windows EGA/VGA Screens
* Highly Configurable = Saves Configurations
* Comtextual Help * Extensive Manual
* Autobaud Detect * Block transmit ability
* Time 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 Finney Valley R, Rosenburg, TX 77471
281-239-8500 « 281-239-8008 FAX

TV85PJ &TV 86
CABLE CONVERTERS
VOLUME &
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
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PROGRAMMERS

ADVANTECH FETCOLS NEEDHAME BATA U0 ICE TECHROLOGY HILO
SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK

' FEL |

PROMAN  EMP-20 MEGAMAX MEGAMAXS SIMMWSIP TESTER EMUPA

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP
650 EETOOLS AULMAX + 359 MOD-MCT-EMUPA/R

279 MOD-MCT-EMUPR

49 EPROM 1G TO 512K
365 XELTEK SUPERPRO I 49 EPROM 1G 1O IMEG
407 XELTEK SUPERPRO IP 99 EPROM 4G TO IMEG
249 XELTEX SUPERPRO L 199 EPROM 16G TO | MEG
165 XELTEK ROMMASTER 1l 89 EPROM 1G TO BMEG
479 MOO-MCT-EMUPA 129 EPROM 4G TO 8MEG.
739 STAG ORBIT-32 250 EPROM BG TO BMEG

General Ilewce Instruments

MARCONI ANTENNA 700W 50 Q
THE BEST “LITTLE” LOW BAND ANTENNA

THE 0GR, A

! '_‘CEI"-‘\CL,'-L EGEN

Telecom Hardware/Software Developers
mmwmmwuwm
Our zffordable lelephone

RING-IT] Teco Smunaton
- Single Line (two RJ-11 Jacks)

y ic Ring-up
« $325 (5149 kit available)
PARTY-LINE Teico Smuiaron

Ringing
« $425 ($100.95 kit

avail e
Digital Products
ElEMERIER]
134 Windstar Circle
y Folsom, CA 05630 USA
Tel: 916-985-7219
Fax: 918-985-84560
http:/lwww.digitalproductsco.com

PER SQIN

$100.00 SETUP
WE SPECIALIZE IN SINGLE SIDED, 1 OZ, PC75

PCB
LAYOUT

PER COMPONENT PIN $100.00 MINIMUM

ENGINEERING
DIAGRAMS

PER COMPONENT PIN  $100.00 MINIMUM
V&V MACH, & EQUIP,, INC. (HC
PH (281) 397-8101 FAX (2
MARKETING TECH. S.A. [ME

PH 011 (525) 361-3351  FAX 011

) 361-5996

ADAPT-11 & ADAPT-12
Low-cost modules for HC11 & HC12
plug into solderless breadboards
» Evaluate your idea instantiy!
« Breadboard it, for quick hardware changes
+ Program it in-circuit, for quick software changes
» Debug your application— not the basics!

'+ 45 58H. Add USHI 25 for ICCIZWIN.

TECHNOLOGICAL ARTS

voice/fax: (416) 963-8996
www.interlog.com/- techart

PCR's in Minutes
From LaserPrint!*

* Or Photocopler
Use housshold
iron to cpply. |

Loyer of
lhslll for Super Fine
Lines on Std Clod
20Sh$30/405h850/1 III‘SMIDO Blue/Wet (No Mix)
| Somple Pock 5 Shts Blue + 5 Shis Wet 520
VISRIMUPO/CHIMO $4 SEH — 2nd Doy Mall
g'l'nchniks Inc. P.O. Box 463 Ringoes NJ 08551

)788-8249
100% Monay ronteal-Dealer Inguiries lnvited

13/18” x 13/18"
Py

m:fl?hbh

WITH HEATSINK AND LEADS

$10 EACH
OR THREE FOR $25

SHREVE SYSTEMS
318-424-9777

Ask for Jake

PIC PROJECTS
Book & CD-ROM

Wany PIC Prajects for Begiumners & Experis!
Includes Soltware, Ducumentation, and PCB Layout

s LODs
& X106 — Home Automation
¥

] VISA S S asterttarat wlimcrdvan Exprons

BATTERY — YUASA

Sealed Lead-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

Convert RS-232 to RS-485
or TTL/CMQOS for Only 549.00

'IHTOIM‘ICOIITIUII’YIMMLE

* RJ-11/12 CONNECTORS OR TERMINAL STRIP

& TURN YOUR PC INTO A DISTRIBUTED DATA
ACQUISITION AND

RG
Composite Displays

ON SALE!

Texas
Instruments

“refurbushied with 90-day warandy

ONLY $79!!

Excellent for studio, lab or
applications

BRI RN E RN

Retums subject to a 15% restocking 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 - NDT
Home Automation Display
ATV - CCTV Security - CATV
Remotely Piloted Vehicles

Gaming - Racing -

Sports
Process/Experiment Monitor
Robotics - Electronic Signs

Single units only $79.95
Decape ENGINEERING

5504 ValView Dr. SE, Tumer, OR 97392
Telk 503.743.3194 - Fax: 503.743.2095
mikeh @ decadenet.com ~ www.decadenal.com




RESISTORS
SPECIALS FOR ENGINEERS, TECHNICIANS,
HOBBYISTS, SCHOOLS, ETC.

5,000 1/4W 1.5% metal & carbon film. 50 each of
100 standard values (our selection of values)
$45.00 (less than 1€ each).

10,000 1/4W 1-5% metal & carbon film. 50 each
of 200 values (our selection of values) $95.00 (less
than 1¢ each).

OR: You select the values and the quantity of each.
Minimum of each value 50 pieces. Minimum order
$50.00. 5% — 14 each/1-2% — 2¢ 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.

HW&TT ELECTRONI( SURP'LUS

Antique Radio's Leading
Monthly Magazine
Articles — Classifieds — Ads for Parts &
Services. Also: Ham Equip. - Books -
Telegraph - 40’s, 50's & 60's Radios -
Early TV - Auction Reports & more...
1-Year: $39.49 ($57.95 by 1st Class)
6-Month Trial - $19.95. Foreign - Write.
A.R.C, P.O. Box 802-G23
Carlisle, MA 01741 )
Call: 978-371-0512 — Fax: 978-371-7129
‘Web: www .antiqueradio.com

ASSEMBLY &
ENGINEERING

Producible designs since 1970
Contract Engineering
Embedded
PCB Layout and Packaging Design
Analog Including RF to 1 GHz
Instrumentation

AJD 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
Bilocon Corp.
B00-736-5927
425-353-2276
www. bilocon.com

10 Hr. Telephone
Recorder $69......

PO BOX 461 Jessup, MD 20794
(301) 497- mw '__: '

ATTENTION DEALERS

WHOLESALE ONLY!

* ANY CABLE MFGR
CONVERTERS & ACC

* BEST PRICING &
SERVICE

e SHOP US NOW
PANASONIC * NOVA, ETC.

800-777-7731

TOGGLE SWITCHES — All sizes,
all types

LEDs — 1.8mm to 10mm 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
DEMAR ELECTRONICS
P.O. Box 7215, Algonquin, IL 60102

Toll Free 877-655-6433
Fax 847-B54-4434
Call or Fax for Quotes

Catalogs Available

ST241A
Stereo microscope ‘ e
$240.00 /J

New — 1 year,
warranty

650/367-8320
Fax - 365-5845

Email-jlittle @ netwizards net

2.4GHZ Wireless
Transmitter & Receiver

.24GHz ~ 2.48GHz User Selectable
.Over 700" Range and 4 Chl auto-scan
.Compatible B/W & Color Video, Stereo

.Designed for wireless security system
. $89/set @ 100pcs. Customization avail

MATCO INC
www.mat-co.com (800)440-0299

ATOMIC TIME

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

ULTRALINK

702 782 9758 www.ulio.com

CUT MANUFACTURING COST!

CUSTOM METAL BOXES

WE ACCEPT SMALL ORDERS TOO
SHEET METAL

20 GAUGE

SILK SCREEN

PRINTED

L CB, SMT, PROTOTYPES. ASSEMBLY
PLASTIC. MOLDS, INJECTION MOLDING
USA Offica: V&V Mach. & Equipment, Inc.
Ph: (281) 397-8101, Fax: (281) 397-6220.
Maxico Plant: Marketing T

Ph: 011 (525) 361-3351, Fax 011 (525) 361-5096.

MODEL 40-§109

+ RS-232 Interface

MODEL 100-$279

+ 12-bit 100KHz A/D + Four analog outputs
- Three timer counters - 24 digital 1/O

PRAIRIE DIGITAL, INC.
920 SEVENTEENTH ST, INDUSTRIAL PARK

PRAIRIE DU SAC, Wi 53578

TEL: (608) 643-8509 - FAX: (608) 6436754

SBC2000-074

Versatility .sl'c!: ng at $64 each.

Voice: 303.422.8088 Fax: 303.422.9800
www.sbc2000.com

esla Technology, lnc.

STATIC RAM PROCESSOR

HMeB28128 8255
82256

TEL: (B18) 774-9444 - FAX: (818) 774-0822

WE BUY EXCESS INVENTORY

CUSTOM PLASTIC PARTS

® MODELS
RESIN). TO EVALLIATE
YOUR PARTS BEFORE
COMNITING TO
MANUFACTURE A MOLD.
L] I(X.D m

We also have manual low pressure machines for
injection molding of very small runs or prototypes of
parts up to 20z Al a surprisingly low price.

USA. Dffice: VAV Mach. And Equip. Inc.

Tel.(218) 387-8101, Fax.(201) 397-8220.

Please sand blue peinls of samples to

Marketing Tech. S.A.eAlamo 93, 4 PisoeSta. Monica,
Tials Eco. De Mexco 54040aTel 011 (525) 36°--3351
Fax 011(525)361-5096. AT W VICTOR M. MCNDOZA
e-mail. markiach@infosel net mx

BASE2 COMPUTER

Complete Data
Acquisition for only

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

7135268000 or 1-877-8786GPS
Ishaefer@fash.net Fax to 713-522-6309
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ARIZONA

AUSTRALIA

CALIFORNIA

CANADA

COLORADO

CONNECTICUT

DELAWARE

DISTRICT OF
COLUMBIA

FLORIDA

GEORGIA

HAWANI

IDAHO

ILLINOIS

LOUISIANA

MARYLAND

MASSACHUSETTS

MICHIGAN
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MISSOURI

NEVADA

NEW JERSEY

NEW YORK

OKLAHOMA

OREGON

PENNSYLVANIA

SOUTH CAROLINA

TENNESSEE

VIRGINIA

WASHINGTON

WISCONSIN




ELCAD ([Electronic Computer-Aided Design) is

a simple, $14.95 software program for the IBM
PC with Windows 3.1 or 95. It allows you to do
some fairly complex electronic calculations eas-

ily and quickly, and print out the results.

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

by Fred Blechman

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
ripple filter capacitance; single-
layer coil windings; transformer

=1 ElcdMain ElcdMain

Exit  Help Aboui Print Instructions

Help  Abosut  Print Instructions

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 entire
HELP file can be printed out.
Navigation between screens is
effortless.

Each calculation screen
shows a schematic, and the
appropriate boxes 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)

Figure 1. ELCAD Main Menu offers four category
“tabs” for calculations.

Figure 2. RCL screen offers seven types of
calculations.

s FicdMain
Ext Help About Print Instructions

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

Figure 3. TIMER/OSC screen offers three types e SRR oS nstructions” (the entire Help file).
of calculations. of calculations. ALT-H or F1 on any screen will
also call up context-sensitive help.

all-encompassing circuit design §| windings; 555 astable and mono- Using the mouse is the easiest
programs? Enter ELCAD. stable circuits; unijunction oscilla- § way to maneuver through this pro-
only $14.95, ELCAD | tor and timer circuits; programma- | gram. All mouse clicks are with the
allows you to quickly and easily do | ble unijunction transistor oscillator; | left mouse button.
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“cut and try" approach, eventually
getting to the proper component
values. For

Others follow schematics



Excht

Cap. Xc = 1000
Cap. Mid] = 0.159
Ind. ¥1 = 500

Ind. (Millih] = 79.6
Phase [Deg| = 30

Imp. =
Res. =

Cit. React. = Capacitive
Net React. = 499.87

Figure 7. Ohm's Law AC Calculations.

1000.13
BER.ZY

Figure 9. Time Constant 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

Ohm'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,

90 February 1999/Nuts & Volts Magazine
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OHMS, and WATTS 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 WATTS. The
AMPS and OHMS check boxes
become gray. The VOLTS and
WATTS 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

GOLD

| ...[
HROWN
BROWN

=1.0 TOL. = of- 1%
AILURE RATE/1000 s = 1%

Figure 8. Resistance Color Code.

Ripple PP V. = 0.25
Ripple = Full Wave
Cop. (M) - 333313

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.

Ohm’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-
QUENCY, CAP.REACT,
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).

Time 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 s 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 frivial calculation. We
wanted to calculate what it would
take to make a 10 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.

Transformers

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 fransistor 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
wafts times 8 ohms, or the square
root of 4, which equals 2. Oddly,
this calculation is NOT done by the
programt)

Checking PRI.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

TOTAL WINDINGS = 11.8
INDUCTANCE [MicroH.) = 18
RADIUS IN INCHES = 1
LENGTH IN INCHES = 0.5
WINDINGS PER INCH = 23.7
WIRE GAUGEE TP = 8 &

E

Pri. Voits = 10
Sec. Volts = 2
Pri. Imped. = 200
Sec. Imped. = 0

Pri. Tums =

Sec. Turms =

T TIMER

RA = 22727.3
Cap. [Mid) = 100
SECONDS =25

2

J

IR
L
L

=3 P =

RIMAX) = 417750

RZMIN = 2258
FIMIN = 45

Figure 13. Monostable 555 Calculation. Figure 14. UJT Timer Calculation.

PUT Oscillator

R4 =531.5

C{MFD = 81.54372
TIMEAN] = 25

TIMIN) = 0.18347337
TIMAX] = 34.248362

Help Print  Menu

Vprssotatesk
O

__[igne

1 ginj_ém
T
= 22900.0
< 177515

[

| 1noon

- 821250
CUIMFD) = 0.001218
n=0563313

Vp = 5.67

RG = 10008

VS5 =9

Figure 15. PUT Oscillator Calculation. Figure 16. Heatsink 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 50K potentiometer in place
of the resistor to set the time. The
calculated value merely gives
you an idea of the resistance
needed.

Unijunction Transistor [UJT)

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 Unijunction
Transistor (PUT) Oscillator
Figure 15 shows the PUT
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RE=4

=16

RB =273

RA =105

Cim [Mid] = 379.7

Co [Mid] = 99.527

CE [Mid] = T96.178
le=0.2%
Freq. = 1000
Heta [Min] = 50
Hets [Max] = 300

Voltage Gain = 64.5
output Z = 16
input Z = 4210 128

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 watis a
particular heatsink can safely dis-
sipate. Say that you have a tran-
sistor in a TO-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:

Curfent Gain = 16.9 to 51.6

Figure 17. Common Emitter Calculation.

Prt Gain = 1091 1o 3326.9
Collector Valts = §

Max PPV in = 0.068 (0.024 rms)
Max PP V out = 4.4 [1.555 rms]
Pur. oul to load = 0.151204

Pwr. efleciency = D.067202
Transistor P.D. [Wats] = 1
Walts acress RL = 1

Walts across RE = 0.25

DC ntability = 5.8 ta 6.3

TmaxJ = 80
Zsa=.5
Zic="2.7
Zes =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.

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. NW

time you read this, ELCAD’s author, prog!
Ellis [bellis@aol.com) intends to add e
lations. The program, supplied on a 3.5-in

¥ diskette for the IBM PC using Windows 3.1 or |
- available for the Macintosh), can be ordered for

- $10.00 postpaid USA from: i
o _'_ﬁad\_la 5o f: _')f\_,'.)_a _'LI"-
3SOFAd amiD ™ -

© soutnlEigMiNGO177
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MF}-922 VHF/UHF DUAL BAND ANTENNA TUNER

This compact dual band
VHF/UHF antenna tuner
from ME] Enterprises, has a
single meter that reads SWR

an r. No adjustment is

It covers VHF from 136 to
175 MHz, and UHF from 420 §

power up to 150 watts in two
ranges: 60 walts or 160 walts.
The MFJ-922 works for
HTs, mobile rigs, or amplifiers
- ug to 150 watts. It has a com- §

| pact size — 4x2x1-1/4 inches — so it will fit in a shirt pocket. Cost is $79.95.

COMMUNICATION HEADPHONES

MFj'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 100-24,000 %
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 1/4-inch
phono adapter. Price is $19.95. j

VOX SPEAKER/MICROPHONE

MFJ-298I 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-298| 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- &
on. 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 “AA" batteries.
| Transmission is voice-activated in the “on” position. In the “off” position, you
| can use the MF] VOX mic as a regular speaker/microphone. Transmission is
| activated onir by ‘pushing the PTT 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- |
que

ncy.

: the VOX speaker/microphone is compatible with most Icom, Yaesu,
: S!tﬂnq;:rd. 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
2 of the other MF) products listed here, contact:

MF) ENTERPRISES, INC.
P.0. BOX 494, DEPT. NV
MISSISSIPPI STATE, MS 39762
601-323-5869 FAX: 601-323-6551

HE : £ SRRERE ¥ ¢
Showcase your New Products here! Send all
press releases or information/photos to:
Nuts & Veolits Ma ne
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The computer,
whose concept was
adopted  from  Jan
Axelsons’ Microcontrol- ¢
ler Idea Book, was
designed with education
in mind, but built to
meet the demands of
real-world control appli-
cations.

The BasicBox
comes with an industri-
al-quality single board
computer, an experi-
menter's board which §
allows testing and
debuf,ging of Basic programs, power &
supply, all neccessary cables, Jan
Axelsons’ Microcontroller Idea Book,
communications software, and lots of ’

amp @ 120VAC.

The module replaces internal PC-
based plug-in cards in various test,
control, and measurement applica

JSB-210 USB RELAY MODULE

-Works, Inc. has begun shipping the

dvanced  Graphic  Systems Model JSB-210 USB Relay Module.

announces the release of their

Ll newest product — a single board com-
L8 puter — the BasicBox.
A The BasicBox is an all-inclusive
system that comes with everything
needed to get up and running in a
4 short amount of time. Within minutes,
the ?{stem is fully assembled, cabled
into the PC, and powered on providing
ully functional computing around its
i 8052 microprocessor with built-in

programming examples.

It retails currently for $249.00 in
single quantities.

For more information, contact:

ADVANCED GRAPHIC SYSTEMS
4055 GRASS VALLEY HWY., #103
DEPT. NV
AUBURN, CA 95602
530-887-1619 FAX: 530-887-0107

The Model JSB-210 has 8 or 16

{ “form C" relays and plugs 'n plays

into the standard USB (Universal
Serial Bus). The user controls the
relays from any programming lan-
guage that supports USB communica-
tions.

Plug-in style terminal block con-
nectors allow quick hook-up to three

i contacts per relay. Each relay contact
& is rated at 1 amp @ 30VDC, and 0.5

tions. The single unit price for the §
Model JSB-210 is $170.00 to
$205.00.

For more information, contact:

J-WORKS, INC.
12328 GLADSTONE AVE., UNIT 4
DEPT. NV
SYLMAR, CA 91342 ;
818-361-0787 FAX: 818-270-2413
E-MAIL: admin@j-works.com

i BASIC-52 interpreter. WEB: http://

43
v

; 5

DIGITAL
MULTIMETERS/CURRENT
CLAMPS

line of high-quality digital
multimeters and  current

JTM-105 — a true RMS meter —

pocket-sized meter — the line
rovides a good value, costing
ess than comparable meters.

components of the highest

warranty.

Jensen Tools can also ship
the meters within 24 hours
with a certificate of calibration
for a small fee.

For more details, contact:

JENSEN TOOLS, INC.

7815 S. 46TH ST., DEPT. NV
PHOENIX, AZ 85044-5399
602-968-6241 FAX: 602-438-1690
WEB: http://www.jensentools.com

.ags-gv.com
E-Mail your New Products to: newproducts@nutsvolts.com

4 PSC641
1 for use with an IBM-

ensen Tools introduces a ful

¢ towards both
. ists and professionals.
clamps. From the full-featured &
.4 assembled and tested
to the JTM-63 — a low-cost, ¥

The entire line has been &
engineered to exacting toler- §
ance and is manufactured using $¥

quality, allowing Jensen Tools to
offer a three-year “no hassle” &

PCS64l PC

WEB: http://www.j-works.com

OSCILLOSCOPE

elleman, Inc.,
announces the
PC Digital
Storage Oscilloscope

compatible PC. The
PCS641 is geared
obby-

It is a factory

S
- Y

i o
T Om
- ~

 m®
L

unit featuring two sep-

& arate channels and a

maximum sample rate of 64MHz. All standard
scope functions are available, including fea-
tures only found on digital equipment.

Apart from Y-position and input coupling,
all settings are software-controlled.

The supplied WinDSO software
(Windows™ 3.11/95/98) includes oscillo-
scope, spectrum analyzer, and recorder mod-

& ules. A DOS oscilloscope module is also pro-
i vided.

Some features included are:
Oscilloscope — Timebase 0.1ps to
100ms/div sensitivity; 10mV to 5V/div selec-
table trigger source, edge and level with pre-
triggering; on-screen markers; true RMS read-
out; and X/Y mode.
Spectrum analyzer — Frequency range 0

48 016 MHz; linear or logarithmic readout; zoom

radio kit.

VECTRONICS NEW KIT LINE

ectronics announces the arrival of the

highest quality in electronic hobby kits.

Over 30 different kits are included in
VECTRONICS 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

The kits are created by engineers who are
hobbrists-al-heaﬂ. Each kit features a profes-
sional quality 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
specificall{ for each kit. This detailed, yet still
easy-to-follow manual features illustrations,
specific instructions, and even a schematic

function; and on-screen markers. i

Recorder — Timebase 20ms to 2000s/div; 4
automatic storage (u& to one year); on-screen
markers; and zoom function.

WIinDSO allows saving of the sampled
data as a graphic or ASCII format.

The oscilloscope is FCC-approved, fully
optically isolated from the PC, and is equipped
withka charging circuit for an optional battery

ck.
& 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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The LITTLE
Black B
with Bl
Performan

OPTOCOM SETS THE STANDARD......
Combmmo a high s Eeed high performance receiver,
Motorola®/LTR Trun ing, and full featured decoding.

(@,

PrHONE

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

FRAFTTY S~ A~ rrisah 17~
5821 NE 14th Avenue » Ft. Lauderdale, FL » 33334
Telephone: 954-771-2050  Fax: 954-771-2052 Email: sales@ optoelectronics.com
Prices including Promotions and Specifications are subject to change without notice or obligation
www_optoelectronicslcom OPTOCOM supplicd with Software, Antenna & Cables. Operates under Windows 3.1, 3.11, 95, and 98
94 February 1999/Nuts & Volts Magazine Write in 82 on Reader Service Card.

Computer
Not Included

INTR TORY
PRICE
m
FREE Trakkstar Software
Suggested list price $549

rder Now!
Save $90

Flexibility

|
o " g

Built-in data slicer circuit for

decoding of popular FSK pro-
grams.

Portability

For use without the computer,
download up to 100 different

frequencies for scanning away
from computer

CC50 Carry Case
Holds OptoCom & Laptop
Computer.................



COPIES EVERYTHING
PARTITIONS, 0/5,
THE WORKS!

BUILIHN DATA
RECOVERY SYSTEM

ELIMINATES DEFECTS
ON SCSI AND IDE DRIVES

PARALLEL PORT PRINTS
TEST RESULTS

INSTANTLY CLONES ANY
$CS1 OR IDE DRIVE

CLONE, TEST OR REPAIR
ANY HARD DRIVE

“THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!" BOB ROSENBLOOM, DIGITAL VIDEO, INC

DRIVE SERVICE STATION

Copy entire hard drives with ease.
Drive 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.

\’()'IJI” rnp‘\' L’I‘Ilirl;' (11'1\'('5 E‘.’l.\'fl‘l' -'ll'lll

more .'i('L‘IJ[‘iil(‘I\' 1}1-1[“ 1\ ]l(!HSilIIL‘ 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 MANUFACTURER DIRECE: 995

408 330-5525

you the ;1[)i|i1y to copy, ref‘urmal.

1‘L-p.'li|'. translate, and test any hard
(||“|\'C‘ LESL' IE]L' l)l‘(} to [JL[( an_\' hal‘[]
drive through its paces. A full
factory hinal test and performance
analysis is performed. Complete test
and l‘cpdir‘ 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
:'lll;ll_\’s:ls 5}'5[(‘]!1 scans [hk‘ (]iH}’( I‘(Il'
errors. Defects are mapped out,
and effectively “erased.” The error
correcting system then “trains” the
drive to [_lcrmanenl[\' avoid defective

areas. Data is stored only on the safe

areas of the disk. (._:a['!acil‘\," is r‘e(]lu'('d
b.\' an insignil'lc:.‘n‘ll 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 roday for high volume multi-drive copiers and CD Duplicators

Sold and intended for backup purposes only. Copyright laws must be observed.

Write in 107 on Reader Service Card.
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#28190

BASIC ToolBox

. Microcontroller Kit for the Eectromcs Apprentlce \

ON w 5@4@\ B
(5180 value) .

Offer expires LT 31 1999

Minimal Hardware Required!

It really doesn't take many tools to get started with BASIC Stamps -
just an ordinary PC running DOS or Windows 95/98/NT. Loading your
first program into a BASIC Stamp is a matter of connecting the
Board of Education to your PC and running our software. We're pro-
viding a couple of LEDs and resistors for your first project.

Learn BASIC Stamps using the

“ Board of Education

BASIC Tool Box #28190 During the month of February and March we're
(3149 + S&H] offering the BASIC ToolBox -~ which is similar to
the BASIC Stamp Il Starter Kit except we've

« BASIC Stamp Il module \ replaced the carrier board with the new Board

+ Board of Education of Education. BASIC Stamp 1/O pins, power, and

- (10) jumper wires ground connections are accessible adjacent to

- BASIC Stamp Manual Yersion 1.9 the breadboard.

+ (2) each LEDs and resistors

- DOS & Win95/98/NT software For beginners the Board of Education temporar-

- power supply and serial cable ily eliminates the need for a soldering iron, and
for advanced engineers it's a quick BASIC Stamp
projectarea,

oller? | AN

tional web site

download the "What's 2

What's 2 microcontr’

our educa
/ for the real peginner take a lockd at l
: [lwww. stampsinclass.com an ey tor i
i 7" Experiment Set, or pur i ik
o d version sold separatelyl
e d for free or printe

/ / 7 D, 7 e i
D/AQA /4>< % \/ \/ \/ \/ \/ :
. \k\ \k\ e

To order; 916,624.8333 More info; http://www.parallaxinc.com
N ~ N N

k‘w Stamp and the Pvalax Inc. logo art'ntwluvd trademarks of Parallax, Inc

Write in 194 on Reader SEI’I(M.E Card.
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