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CLONE, FORMAT, REPAIR AND
TEST ANY DISK DRIVE.

STAND ALONE DRIVE DUPE-IT
CLONES ENTIRE DRIVES

Copy entire hard drives with ease.
Why spend hours installing and

formatting drives when you can do
it instantly with Drive Dupe-It!

Set up any SCSI or IDE drive with
all your m‘iginal S()Hwal‘c. Connect
blank drives and press start. You'll

copy entire drives inslant]_v]

With our combo IDE/SCSI model,
you can copy entire hard disk images
from IDE to SCSI or vice-versa.
HOT NEW TECHNOLOGY
REPAIRS DRIVES
Don'’t throw those used drives
away! Breathe new life into old
drives with Drive Dupe-It!
Reassign and eliminate bad SCSI
blocks and IDE defects. Put the
built-in drive repair system to work
for you. Here's how it works: First,
a precise analysis system scans the
disk surfaces for errors. Defects
are then mapped around and
effectively “erased”. The built-in
error C()I‘I“L’Ctil‘lg S}’Stcnl “T['ilins”
the drive to permanently avoid
defective areas. Your data is stored
only on safe areas of the disk.
Capacity is reduced by an insignif-
icant amount, and the drive works

][lil\'\r’lCS.Sl.V once again.

Get the technology used by major
I‘t‘pail' Sh()}‘)s a ”d da[ﬂ [‘C(‘()\"ef'y

centers. Drive Dupe-It repairs all
disk defects caused by normal wear.
Drives with excessive mechanical

(lamuge may not b(‘) rcpairable.

PRO MODEL INCLUDES FACTORY
TEST SYSTEM

Choose the Dupe-It Pro, and you'll
also have an entire factory drive
test system for under $1000. The
P]'(J ]T]O(il‘l gi\'es you l‘h(‘. ab;lil__\’ to
copy, reformat, repair, translate, and
test any hard disk drive. Use the
Pro to put any hard drive through
its paces. A full factory final test
and performance analysis is per-
formed. Complete test and repair
reports are sent to any standard
printer.

STAND ALONE IDE DRIVE DUPE-IT

P/NIDI $395.

IDE DRIVE DUPE-IT WITH DRIVE MECHANIC
P/NIDI2 $495.

(OMBO IDE AND SCSI DRIVE DUPE-IT WITH
TRANSLATOR

P/NSDI $595.

IDE AND SCSI DUPE-IT WITH TRANSLATOR AND
DRIVE MECHANIC

P/NSDI2 §795.

PRO MODEL LOADED WITH IDE AND SCSI INTER-
FACES, TRANSLATOR, DRIVE MECHANIC, AND DRIVE
DIAGNOSTIC TEST SOFTWARE WITH PRINTER PORT
P/NSDIPRO $995.

R

CORPORATE SYSTEMS CENTER

WWW.COTpSYs.com

408-743-8739

(D DUPE-IT! IS SOLD AND INTENDED FOR BACKUP AND IN-HOUSE
DUPLICATION PURPOSES ONLY. COPYRIGHT LAWS MUST BE
OBSERVED. CALL FOR RACK MOUNT AND MULTI-DRIVE COPIERS.

Write In 211 on Reader Service Card.

COPY ANY CD
INSTANTLY!

CD DUPE-T!
Instantly duplicate CD-ROM disks
for software distribution. Make
spare bac'lmp Copics oi'lvmlr favorite
software on rugged, permanent
media. Produce disks quickly and
CL‘()nUnﬁL‘il“}’. NU “‘h':lSt(.‘l‘ing or
multimedia experience is required.
ONE BUTTON OPERATION.
NO PC NEEDED.

Insert your original disk and press
“start”. The multimedia processor
quick]y copies any disk to the
internal A/V hard drive. Insert blank
disks and make as many copies as
you like. You'll produce identical,
bit-for-bit duplicates. The system
1S lula“_v self contained — no
connection to a PC or Mac is
required. Just plug it in and press
“start”. You'll get perfect copies
of audio and CD-ROM disks.

BUILD YOUR OWN CUSTOM

AUDIO DISKS!

You can even makcyour own
custom audio disks without a PC!
Insert your original CD’s, select
the tl‘acks‘vou want, and copy
them to the internal hard drive.
Thk‘n insert a blan]i C[)"R. iind
you'll have a custom audio disk
with just the songs you want.

With the included CD mastcring
software, CD Dupe-It will work
overtime. Just attach a SCSI
cable to your PC or Mac, and
you're ready to design and create

your own original CD's.

CD DUPEIT! $1295
CASE OF 100 BLANK DISKS.....ouve$159
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Serving
Silicon Valley
since 1964!

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

-

Sound Card Spectacular!
Four slyles to choose from:
MediaVision ProAudio Wavetable Sound Card
# IDE interface for CO/ROM drive
# Full featured sound capability, incl. Wavelable, 24 vaice
# Win 3.XX, Win '95 compatible, accepts Korg Pro upgrade
# New in retail box, 90-day HSC warranty

$29.95

HSC#17034

MediaVision Premium 3D Sound Card

# 16-bit audio, 44.1KHz digitized stereo sound

# MPU 401 MIDI, Soundblaster compat., SRS 3-D circuitry

# Intemal SCSI-2 CD-ROM port, microphone jack (mika not
included), line-in & speaker jacks, joystick port

# Includes driver disks, photocopied book

# OEM package (no box), 90-day HSC warranty

# We had these and ran out...New stock ai Lower Prical

HSC#17035 $29.95

MediaVision ProZonic Sound Card
& IDE interface for CD/ROM drive
# 16-bit audio, 44. 1KHz digitized stereo sound
# MPU 401 MIDI, Soundblaster compat., MPC1 & MPC2
# Piug n’ Play Windows '95 compatible
# New in OEM package (no box), 80-day HSC warranty
# includes driver disks, photocopied book
HSC#17028 $13.95
Media Vision ProAudio Spectrum Sound Card
# 16-bit audio, 44.1KHz stereo sound
# MPU 401 MIDI t
# Intemal SCSI CD-ROM port, microphone |E€i( (mike not
included), line-in, speaker jack, joystick port
# includes driver disk, information sheet (no book)
# OEM package (no box). 90-day wamanty
$19.95

HSC#17049

r.l'nled’ia Vision PCMCIA Sound!

4 Great for Portables, Laptops with PCMCIA Siot

# External pod has joystick port, mic. input, line in & line
oul jacks, volume conirol

# |Installation software, instructions included

* 3x, 95

# New in OEM packaging (no box), 90-day HSC warranty
# We had these before at $39.95 and they went fast!

$29.95

HSC#17036

([ Stereo Keyboard!

# Multimedia Sterso Keyboard by SCAT International

# Built-in high power sterec speakers & amplifier

# Full range 4" bass enhanced, hi-fidelity 16 walt speakers
# Works with all sound cards & CD-ROM drives

# Or use with portable radio, cassetts or CD player

# Separate Volume, Bass, Treble & Balance slide controls
# Built-in LED volume level bar-graph display

# Buili-in omnidirectional microphons, plus mic. jack

# Headphone jack for private listening (headphones incl.)
# New in box, 80-day HSC warmanty

~
Son of SwapBox!

# Just in time...we ran out of the regular SwapBoxes!

# |BM Compatible Reader/Writer for PCMCIA Cards with
built-in 1.44 MB Floppy drive...fits in standard floppy bay!

4 SwapBax Combo by SCM Microsystems for ISA bus

# Convenient front access for slots (not in rear of system)

# Dual siot, Type |, i or Ill, hot swappable

# Perfact for ransferring data or hardware from laptops,
notebooks or other PGMCIA peripherals o deskiop PC's

# Directly supported by Windows 95 - no drivers needed!

# includes DOS driver disk, manuals, cable, internal card

# New in OEM package (white bax), 80-day warranty

$99.95

(" 4X Multimedia Blowout!

# MediaVision 4X Multimedia Kit has everything!
# SCSi CD-RAOM Drive, Wavetable Sound card with SCSI
controller, small external speakers, sight CD titles!
# Full retail kit, all cables, installation software included
# Spanish language manuals and installation video, but
installation disks are muftilingual.
# New in box (Spanish language labels)- 90 day warranty
# Hurry, they will go fast at this price!
$59.95

HSC#17055

'S
Low Price, High Quality!

# Superior quality in a PS-2 compatible keyboard!

# Hewlett Packard part #A2840-60207

# 102-key keyboard has standard QWERTY layout with
additional French characters (Hey, Canadians!)

# PS/2 style connector (mini-DIN)

# New in box, 90-day warranty

# Similar to llustration

HSC#17030

$14.95

[ Phone Voice Scrambler

¢ Privacy at the push of a button — SecureTalk by GRE!
L] Mmmmmmmmmm
casual
Small, portable unha operate off AC adapter (Land-line
model) or cigarette lighter plug (Cellular model).
Measures 7° x 4" x 1.5°, operates on 9-12 VDC
Provides a choice of 32 different scrambling codes over 4

L]
*
*

¢ Soldin pﬂll's choose.
# Unitinsarts between handset and base of phone (Note, will
not work with slim-line or other all-in-one-piece phonesl)
Unit has DB-9 connectors, you will need to fabricate an
mapsmcauem(oﬁsmale&mmaiawmmnww
connectors, diagram -
provided, ask about |
parts kit for land-line unit)
Both styles are identical
axceptfor power adapter
and one jumper.

Units are new in box, 90- |
daywarranty -exchange
HSC# 16908 Land-Line Phone Scrambler
HSC# 16910 Cellular Phone Scrambler

-

i

PCI Video Accelerator
Cards from Media Vision!

M PROAycel

MEIDIA ViSION

# Blazing fast 64-bit graphic & video card

# PCI Bus card with 1MB RAM, expandable to 2MB

# Uses proprietary chipset (Alliance Semi ProMotion 6410)

# Resolutions up o BOO x 600, 64K colors with 1MB

# Up to 1800 x 1200, 256 colors, 800 x 600, 16M colors
(requires 2MB) - Upgrade chipset available, $7.50

# Supports MPEG, AV, and ofher full-motion video formats

# Up to 30 fps full-screen video playback possible {requires
90MHz or batter Pentium)

# Wing5, NT & 3.1 drivers and full manual on CO-ROM

# if you can not read CD's, diskettes are available, $2 extra

# New iin box and have a 90-day HSC Warranty

Now-Lower Price! $19.95

HSC#16807

Your Choice - any two, any style for 529.95.&”.

7

Hand Scanner Bargain

# Relisys Model HS410G 256 Grayscale Hand Scanner

# Up to 800 dpi {dithered) resolution available

# Brand new OEM pack (styrofoam tray)

# Includes manual, interface card,
diskette with TWAIN drivers

# Note: Previous ads in eror..no appli-
cation software is included!

# New, 90 day warranty -- unit is similar to illustration

SC#17009 $14.95

( Super Sounding Speakers!

Tired of the cheesy sound coming from those give-away
in your kit? Try upg to these

sonic wonders...you'll have fo hear them fo appreciate ihe

ditference these will make without blowing your budget!

GNT2002 2-way Bass-Reflex speakers

# 3.25% wooler, 1° piezo tweeler, ported enclosure

# 15W built-in ampiifiers, 8B0W peak, 5.4W RMS

# 40 - 20,000 Hz, built-in SRS 3-D stareo

# Measure approx. 3.75" x 6.125" x 9.25" all

# AC adaptor, audio cables inciuded

# On-off switch, 3-D switch, bass. treble & volume controls

Absolute Last of the
Red Hot Reno!

& Now al clearance price - Media Vision Reno:

« Consists ol new external Reno CD/ROM
drive,docking bay with SCSI2 port, AC Adaper,
cable kit, iravel pouch, headphones

+ Late Model version Uses AC adaplor (included) or
AA alkaline balteries {not included)

< Double-speed 180mS drive is lightning fast!

= Drive detaches from docking bay, use with head-
phones as a portable personal audio CD player

@ Greal for Mac or IBM (adapior brackel included)

@ Mac software included

« SCSI Controller & software required for IBM use

= Brand new, 90-day warran®

Now -

J $59.00

Available Separately:
A. Macintosh Powerbook SCSI Adapter (HDI-30 o 25-pin D
connector) HSC#15704 $12.50 f purchased alone,
or with purchase ol Reno Kit,$5.00

* A off-white finish with grey grille-cloth
HSC#16884 $34.95

GNT3500 3-way Bass-Reflex speakers

# 4" woaler, 2" midrange, 1° piezo tweeter

# 23W built-in amplifiers, 120W peak, 20W AMS

# 20 - 20,000 Hz, built-in SAS 3-D stereo

# Measure approx. 6.25" x 6.5" x 9.75" 1all

# AC adaptor, audio cables included

# On-off switch, 3-D swilch, bass, treble & volume controls
# Attractive off-white finish with grey grille-cloth
HSCH166T1 $39.95

16185 16559 16575 16960
# Horizontal style case, 5.5" x 2.5° x 10.5%, 30 waft power
supply, fan cooled, room for 5.25° drive, front access

HSC#161858 529.95

# Upright Case, 3.5" x 55" x 8.125%, has front opening for
3.5 drive, 20 watt power supply, no fan

HSC#16559 $24.95

# Deluxe quality case, 7* x 4.5 x 10.75", made for Olympus
Optical, has 525" open fronl bay, SCSI diagnostic indica-
for on rear panel, 30 walt fan-cooled power supply, IEC
power cord included. Assembled in USA.

HSCH 6575 $49.95

# Small horizonlal case, 6.5"x2" x8.5", for 3.5" drives, small
17 watt fan-cooled power supply (5V @ 1A, 12V @ 1A)

HSC#16960 $37.95

All cases ara naw, and fealure 50-pin Canronics-styla dmisy-
chain connectors, intemal 50-pin cable and SCSI 10 switch,

Bargain Game Controller!
4 Quickshot QS-191 Game pad for IBM Compatibles
# Faster action, less fatigue than a joystick
# Why pay more for a game device?
# Brand new, plugs into 15-pin game port

HSC#17033

[ Skinny SCSI 2X CD-ROM!

# 1" high SCS51 2x {double speed) CO-ROM drive by Toshiba
# Model Number XM-4101B made lor Sun Microsystems
# Mounis in regular 5.25" drive bay (with a gap at top of bezel)
# Lavender colored faceplate — made lor laptop computer?
# MeetsMPC-2 level specifications, rugged high quality drive!
# Sandard SCSI interface, with drive select jumpers on rear
# New, in plain white box, 90-day warranty

HSC#16870

$29.95

Infrared Connections!

# |IBM "Options® series ISA-Bus and PCMCIA card adap-
tors will add industry standard infrared communications
capability to your desktop PG {with ISA slots) or notebook

(Win85 driver

# Allows wireless
workstations, printers, and nlhat peripherals supporting
the Infrared Data Association (IrDA) standard.

# Also will emulate a COM port for cable-less hook-ups

# Communicates up to 115KBps, or up to 1.152MBps with
the included TranXit Software.

# Operales over distances up to 3 meters (10 ft.)

# Includes Card, transceiver module, driver disk & book

# Both styles new in box, 90-day warranty
/"f" 7\ /=

HSC#16483 PCMCIA Version
HSC#16813 ISA-Bus Version
Ora

$19.95
$19.95

(B Hailted
'mu.

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

(1-800-442-5833)

htip://www.halted.com

(408) 732-1573
(916) 338-2545

-or-
FAX your orders fo:
(408) 732-6428

paie]

' ) 0
Visit HSC's Website!

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

# Simply point your browser 1o hitpz/www. halted.com

# Site is constantly being revised, please visit often!

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

Tarms: Some
‘1o $2.00
(no P.O. Boxes) unio:

M.—

New HSC Catalog !

# Hotoff the presses! First one in four years! The wait is over!
# Seventy-six pages of electronics, from ordinary 1o exolic!
# Phone, fax, write or email to get your copy

# Or drop on by and pick one up...we'd lova 1o see you!

to prior sale. Minimum order: $10.00 plus shipping. Orders under $20.00 subject
mmuhﬂmnmm memmmmcummmmwmm
handling foe

§5.00 applies. Propaid orders that

g carmier rate plus
isas4 TSUPS chargoadied 1o shopig charges or COO shprments

nmmmmmm mummnmmnmww»

Write in 209 on Reader Service Card.
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The Professionals Choice! ’\

\-- ~
NEH'.’
16 MEG EPROMS

' EPROM-+

A DEVICE PROGRAMMER
FOR BENCH AND FIELD

EIRST GENERATION EPROMS (24 PIN) 2708, TMS2716%, 1702*
SECOND GENERATION EPROMS (243831 PIN) 2516 32,64,68764/66
2716,32,64,128,256,512,513,011,010,101,1001,020,2001,040.4001 080,800)
(40,42 PIN*) 27€210,1024,220,2048,240,4002 4096,27C400,800, 27C 160 (16MEG)
EEPROMS/NVRAMS (15-32 PIN) X2210/12,2804,16,17,64,65.256,51 2010 ER5901, 1 2X XX
FLASH EPROMS (2832 PIN) |*u| [29C] [29EE] [29F] 256,257,51 2,001 BX.010,101,020,040
SERIAL EEPROMS*(S PIN INCLUDES C.CS.LC.E) [2401] 02,04.08, 16,21 32,44.64.65 256 [25010]020,040,080, 160,320,640, 1 2%
[S9C11]13.22 [BS72|62.92 [9306]16,46.56,66 86 [95010] (20,040,080 [35C102]104,108 (14 PIN) ER1400, M58657
BIPOLAR PROMS* (16 THROUGH 34 PIN) B2ZSXXX AND 74SXXX FAMILIES FPGA CONFIGURATORS [17C65] 128,256
PIC MICROS* [12C5XX] [16C54] 55,56,57,58,55X [16C61] 62,63,64,65,62X [16C71] 73.74.71X [16C84] [I6F8X] | 14000}

&
LATEST PICS

0 READ, PROGRAM, COPY, COMPARE, DISK FILE LOAD & SAVE (PLUS MOREN
[ FULL SCREEN BUFFER EDITOR WITH 25 COMMANDS PLUS BYTE & WORD MODES
[ READS INTEL HEX/EXTENDED HEX, MOTOROLA S-RECORD AND BINARY FILES

(1 SOFTWARE RUNS UNDER DOS, WINDOWS 5.1 OR 55 ON ANY SPEED MACHINE

[ PARALLEL PRINTER CABLE AND POWER PACK STORE INSIDE UNIT (9"X6"X3")

[ MADE IN THE USA = 30 DAY MONEY BACK GUARANTEE =1 YR. WARRANTY

COMPLETE SYSTEM INCLUDES: PROGRAMMING UNIT, SOFI'WM!
PRINTER PORT CABLE, POWER PACK AND PRINTED MAKUA

MICROCONTROLLERS* (8 BIT) |8741],42,48 49 |8751] CS1.5X,CSXX [87CTSX] [89CS1] 52.55 [89C1051) 2051
MOTOROLA MICROS* [68705P3) U3 RY [68HCT0SCS) C9.2.P9 [68HCTI1EY| D3
* REQUIRES SNAP-IN ADATTER (THAGRAMS INCLUDID OR MRUTIASE ASSEMBLED AND TESTELY

$289

$5.00 SHIPPING = $5.00 C.0.D.
VISA ® MASTERCARD & AMEX

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

Dear Nuts & Volts:

I just wanted to thank Don
Pomery for the debug routine
(Reader's Tip in “Electronics Q
& A,” Nov. '97 issue). | was able
to recover a HD that | thought
was a gonner for sure. [ had
done "Fdisk /mbr" twice on the
drive each time with a different
CMOS setting then written
"FUBAR" in pencil on the drive
when it wouldn't respond to
Fdisk or Format. The drive was
headed for the trash when | read
Don's Reader’s Tip. What did |
have to lose? It worked! Thanks
Don and thanks Nuts & Volts.
That more than paid for a year's
subscription.

jhonett@pacbell.net

Dear Nuts & Volts:

I like your magazine, but it
would be nice if you had more
“Ham Radio” stuff. There are a
lot of ham radio operators out

here,
73 KBOUJC
West Plains, MO

Dear Nuts & Volts:

I have been following the
“User's Guide to Audio Power
Amplifiers” written by Ray
Marston. Ray has written a very
good series of articles about
audio power amplifier ICs.
However, | have difficulty under-
standing abbreviations of some
schematic component values.
For example: 510R, is this 510
ohms? Why the R? 100N, is this
100 uF? Why the N? 2R7, |
can’t guess what resistance
value this means. 4R7, same as
above. 8RO, from the text | know

cedGactk |

this means an eight-ohm imped-
ance speaker.

Scattered throughout the
many schematic drawings are
other puzzling component val-
ues.

Perhaps Mr. Marston can be
kind enough to help an old tube
technician who has not kept
pace with solid-state terminolo-
gy.

James Brendage
Orangevale, CA

Response:

Thanks for your comments
about my articles. Regarding
the abbreviations commonly
used to define schematic com-
ponent values, these are
designed to be as compact as
possible, containing no super-
fluous information and taking
up a minimum of schematic
space.

When defining the value of
a schematic’s 47 puF (47 micro-
farad) capacitor, for example,
the ‘F’ (Farad) part of the nota-
tion is obviously superfluous,
since the component is clearly
drawn as a capacitor and as
such inevitably has a value
that is related to the Farad;
this particular component
value can thus be adequately
notated as ‘47u.’

Similarly, it is usually
wasteful to have an ‘ohms’
notation on a schematic resis-
tor value, or a ‘Henrys’ nota-
tion on a schematic inductor
value.

In most modern electronic
schematics, resistor values

Continued on page 109
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[6H “The Bible" of the IC indust

EEMHML:@IMMM
available. Al the Major Parts Manufacturers display En-
fire Procuct Uines wih Pictures & Data sheets, Cabinels,
Transtonmers, Pots, Sems, Resisiors, Capacion, Crys-
tass, Colls, Connectors, Wire, Heat sinks, Swiiches, Fuses,
Speakers, Dispiays, an Endless et |

78 ICM has 150,000 IC's of EVERY KIND
W= SIEACIRER from EVERY Manufacturer. Specifica-
RGP tions, Selected Data Sheets, Every known

Cross-reference, Alternate Sources,
Manufacturer Profiles & Distributors.

97 ICM & EEM CD s
& 2 Volume EITD

$

971CM 3 Vol +
2 Vol EITD
2 <] ICM 3 Vol Set

Back Issue
+ EITD

EI'I'I] Electronic Industry’s Yellow & White Paes

Find any Component -or- Service in a Snap the Way the Pro’s Do
The EITD is a Reference you'll use Constantly |
Gontains sources lor everything from Semiconductors to Foreign Assembly Services.
Loeate Distributors, Manufacturers and Service providers for Products, Services or ANY
Component Parts imaginable ! 2 Vol Set Sibs

REFEREE+
\ 3 Vol ICM
h. EITD

[ (0
ExuurmlyansymmYmleeNamganngnstnﬁs
Most Comprehensive Cross-REFERENCE .

Awsammwwwuwsmzsommual eplacements
Caﬁmmdwmwﬁwmtmnmybem

s Very
msol.se;mm 5K 8 GE, Includes “In House Numoers
7 Disk Set with MODULAR Databases:

Install all the Databases {17 Meg ), or just a few

Netcom 80 0-881-6247 ext 6300 516-416-1608x 600 Jam-Som 61 TDays
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CEXPERIENGED®
TEST EQUIPLIERNT

(You Wouldn’t Want “In- Expenenced” Equipment Would You'?)

mncamaoommmm
EL301B Load

HAM GEAR
FOR SALE

WANTED: ROCKWELL-Collins HF-
80 equipment, 851S-1, 237B-3 log
periodic, Collins literature. Jim
szmfger 805-259-2011, 805-259-
3830 (fax), bﬂ-jfs@smartilnk net

2180A
T2H1A -
HP BO70A Noise Figure Metsr
FLUKE BOS0A 4+ Digit $350 KEITHLEY Voitage/Current Source
FLUKE BS520A 5+ Sysiom Mulmeter......................... 5$1200 KEITHLEY 480 3685
FLUKE 8800A $300 KEITHLEY 706 Scanner Mainfmme. 400
FLUKE 8810A Digital Voltmetar. ATE75-1.5M DC_Power Supply.
FLUKE 8860A KEPCO JOE1 Power
FLUKE 8321A Trus RMS Voltmeter.
FLUKE 87 50 MHz
‘GEORATOR

HP 1%%&% System.. ]

HP 33308 Frequency
$ 3904 g:m o
HP amaw
HH; 3562A Dynamic Signal Analyzer
$ ssmaﬁh AaIZ........

ave
xamg&um% 4
le?“mwﬁ;\:w“mw - §
e 0 s e TR g iper Valub Priced $6¢
HP 4274 Multi Frequency LCA Meter = ... 36985 uper value $695
HP 4328A Milli $1200 NARDA 43224 Power Divider.
HP 4358 RF Power Meler. $850 NARDA 766-10
HP 436A FF Power Meler. 51525 NARDA 768-30
HP 478A Coaxial Mounl 5195 NAVTEL 9470 Protocol ANSHZeL ...
HP 4972A LAN PrOWCO! ARBYZER...... oo 75 PHILIPS PM2534
HP 5315A Universal Counter. PHILIPS PM5712 1 Hz To so MHz Pulse Generator..
HP Universal ESIGN_5015T DC_Power Sum

POWER DESIGN TWB0S0A DC Power
SCHAFFNER i

Modulation Analyzer, 150 kHz to 1300 MHz

THE ALC245M AUTOMATIC VOL-
UME CONTROLLER will kaep your
transceiver or scanner's volume
constant from a whisper to a
scream. $22.95 S&H $5. Other
models also available. FREE
BROCHURE. C&S Electronics, PO
Box 2142, Norwalk, CT 06852-2142.
Phone: 203-866-3208 Fax: 203-854-
5036. E-Mail: CANDSELECT@
worldnet.att.net

HR2510: 10M amateur mobile
radio’s “NEW,” 1250 IC $275 ea.
COD, S&H extra. Free S&H if pre-
aid. D&R Electronics, 10 Park St.,
homaston, CT 06787, 860-283-
9492 phone.

VACUUM TUBES, thousands in
stock NOS, (new old stock) and high
quality low mileage pre-owned
tubes. All used tubes cleaned, test-
ed, and boxed before shipment.
LynTec 408-274-3559 http://www.
lyntec.com Lynn@lyntec.com

FOR MOON bounce and radio
astronomy auto-track antenna
mount pedestal precision heavy
duty formerly used on SCR 584
B%%a;r. Cheap. Tucson, AZ. 520-747-

WATTMETERS BIRD 43 w/6 slugs.
100-5000 watts, leather case $400;

B & K 0-1500 watt dummy Ioad
metered $100. Bird slug 4410.4, 0-
30 meg 10KW $75. As new. Psitech
Plus 707-745-4804, Fax 707-747-
5277 E-Mail: apeas@ix.netcom.com

THE SMART BATTERY CHARGER
for lead acid or gel cell batteries.
Can be left connected to the battery
INDEFINITELY, will not over el
Standard kit is 12V @ 1 amp. This
kit is 100% complete, including a
custom-made, pre-punched, painted
and lettered enclosure. For the kit
order #150-KIT at $59.95. For an
assembled and tested unit, order
#150-ASY at $79.95. CA residents
add 7.75% sales tax. Add $6.50 per
unit shipping. MC/VISA accepted.
A&A Engineering, 2521 W. La
Palma #K, Anaheim, CA 92801.
714-952-2114, FAX 714-952-3280.

USED TESTED Midland UHF 70-
1630B $175, MVP UHF $75, Mitrec
UHF $30, Maxor 80 UHF $50. Scan-
ners & CB, power supplies & ham
gear too! Free catalogl! Call 808-
873-1319 fax on demand 24 hrs.
909-820-1885 E-Mail: HRH6@
aol.com & LML, 424 E. Shamrock,
Rialto, CA 92376

NEW PRODUCTS FROM S&S:
UPGRADE YOUR OLD RIGS! Digi-
tal dial (counter) has 10Hz resolu-
tion HF, 100Hz VHF and frequency
range 50KHz to 230MHz; kit $99.95;
assembled $149.95. NEW dlgital
VFO with 1Hz resolution to 54MHz;
kit $169.95; assembled $219.95.
S&H $7 (continental US). GUARAN-
TEED TO WORK. For info send
SASE. Call/write to order: S&S
Engineering, 14102 Brown Road,
Smithsburg, MD 21783. 301-416-
0661. E-Mail: N3SAD@aol.com or
see http://www.xmetric.com/sseng

TEK 1485C/1480R
TEK 1910 NTSC Digital Generalor/inserter....................... $5485
TEK 2205 Osci $450
TEX 220 Y0 i i
Super Value Priced $5,500 TeK 2%
53348 Universal Counter S48 TEK
HPM?BGH:FW Counter > TEK
Counte......... TEK
TEK
TEK
TEK 7844
TEK7A18
TEK 7A22 Differental
TEK 7A26 Vertical
TEK 7B53A Dual
TEK 7885 Delayed Timebase.

geaEf
gl‘?

0

£

i

|
i

WAVETEK 442 Dual HILO Variable Filler..

ircig
:
L]

Signa!

g

Turn Your Surplus Test
e ?u ment into Cash —
i Call Wade Miller for details

@ValueTromcs

i
3
%‘

T EE T 00D BDBD

WWMMMH%

Imtermational,lnc

1925 South Wright Boulevard * Schaumburg, Illinois 60193 » USA
847-584-8258 » 1-800-552-8258 « 847-584-4329 FAX

REMOTE

Remote Control for
Any Application

NEW NEW NEW NEW NEW

'(mmﬁﬁhhwﬁhuﬁm-uge

Sume [nr Alurens @

o 4 Bution Remgte
= (ompatible vith
Some Cor Alorms

Street Smart Security = 1 -800-9”"737
7147 University Avenue ® La Mesa, CA 91941
Send, Fax or Call Order In - Use Credit Card or Check. Fox (619) 462-0652

“; « 4 Button - 15 Chonnel it
& wExtra Long Range 434 Wbz )
. Extra Lovg Ronge 434 Mh: ,-i SAW Resonator i

3(hnnmi Remate

rith S AW Resonals i - ® Push Combinovion of
» Push Both Bations fogether 8 Buthons togather far
far Channel 3 i Chonnel 5 through 15,
» Compatibla yiith Three i fe:Push Rution | and
and Six Channe! Raceivers. 2 together for Chonnel 5
« (ompatible with Thiee
and Six Chunnel
@ Receivers
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CHECK THIS OUT! ULTRA MINI and WEATHERPROOF,

| “LIPSTICK" camera sets new standards. Sleek

. black anodized, aluminum, housing is O-Ring sealed

and RAINPROOF. Adjustable filting mount included.

| Spacs: 1/3" CCD, 380 Lines resolution, 0.3 Lux

sensifivity, AGC, Auto Shutter, Operates on 9 1o 16VDC

| @100mA, 3.7mm, 78° FOV lens, A real glass lens. NTSC
video out. 1/2 once! SENSITIVE fo IR. Ulira small Size
only: 23mm diam. X 50mm long. With 36" leads.

. GM-200K-STD,..$129 power adapter .$4.95

“EMBEDABLE”, “BULLET CAM”

: it's INCREDIBLE !
501 y you con :nslal t right into o 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 1o 16VDC @100mA, 250k PIXELS, 90° FOV Pinhole
lens. A real glass lens. Std. NTSC video out. 1/2 once! SENSITIVE fo IR
Size only 23mm Diam. x 35mm long. With 36" leads. Think of the places you
could put this little jewel,

GM-200K-PINHOLE,..$129 power adapter .$4.95

NEW MODEL MICRO CAMERA, w/audio 1/3* CCD, 410 Lines
Res., 0.3 Lux sens., AGC, Aulo Shulter. Power from 9 1o 16VDC
@100mA, 250k PIXELS, Std. model, 3.6mm, 92° FOV lens,
Pinhole, $0° FOV. A real gloss lens. Both focus from 10mm fo o
Infinity. Std. NTSC video out. 1/2 once! SENSITIVE o IR, Size Std: . %5
1.25%sq. x 1"d. PH Is 0.6°d, Both with 6" leads. WARNING: N
Don't confuse these models with LOW RESOLUTION, HIGH LUX »
C-MOS CAMERAS. C-MOUNT model now available. Only 0.9" d

GM-1000A-5TD,.....$89  GM-1000ASTD/Audio,..... .5109
GM-1000A-PH,. GM-1000A-PH/Audio........ 5109
GM-1000A-CM........ $89 GM-1000A-CM/Audio.......$109
C-Mount 2.0 L-nses Micro lenses for Board Cams
2.5mm, 150-..........822
$32 4. 3mm 78° fast
12mm, 28°-.....$32 Smm, 70°PH.. $22

SEE in TOTAL DARKNESS! NOT 6 LED's, NOT 12, NOT 24!
QUR IR FLOOD has 168 LED's 1!
Powerful, not power hungry. Projects up fo 50 feet. 24V
wall adapter incl. Size: 4.5"Wx6.6"Hx1.5"d Commercially
made and BRAND NEW! IR FLOOD....$15%a.

COVERT CAMERAS available with audio,
143" CCD, 410 Lines Res., 0.3 Lux sens., AGC, Auto Shutier.
Pwr. from 9 to 16VDC @100mA, 90° FOV lens, All focus
from 3 ft. ta infinity. NTSC video oul. SENSITIVE fo IR. note:
Smoke and Motion delectors are not functional, Clock and
Exil operate normally. Dome is 3.5°H x 5.5"Diam.
Exit...$169 Clock, Smoke, Motion or Dome ...$149
add $12 for audio

[ UNIQUE LINEAR MOTION BASE, Origially intended )
as the motion drive for a high end deskiop flat bed scanner.
These ore new unils removed
from a diconfinued model.
The movement ks provided by
o stepper molor with o
toothed bell drive. This drives
the carriage 12° accross two
polished stainless steel rails.
lIhe action that moves the
lamp across the poge.l The
assembly Is mounted fo the scanner cover. We recommend
removing il and mounting it on your base.Includes optical end
of fravel detector. Overall size: 16°L x 13'w x 2°H, Nicely made.
Model LMB-2....... $5%ea. or 2 for $100

TIME LAPSE VCR, Records up to 720 HOURS!

(TWo MINI C-MOUNT CAMERAS, The super sensitive, GM410 o
the genemf purpose GM412, The GM-412 specs: B8W, size 1.5"sq. X 2.4,
250,000 Pixels, 380 Lines Resolution,
Sensitivity 0.3 Lux, The GM410 specs: size
only 1.575Q. x 1.6, >270,000 Pixels, 410

. Lines Res., Sens. 0.05 LUX., Both comeras

| ore 1/3" CCD with AGC & Electronic shufter,

~ 12V @10mA power. NTSC out. IR SENSITIVE,

' GM 410 has RCA video connector, GM-412
has a BNC. Both use sid. DC pwr. jack
A!urnmum houslngs with dual threaded top and bottom mounting. True
performance nol hype! These cameras will outperform ANYcamera in this
maogozine. Multi- lens options are available to exploit their superior performance.

GM412 less lens.. ..313%a. GM410 less lens.......516%a.

Ulira Fast Lenses for Low Light or Gen’l Purp. for Normal Light
16mm, §1.6, 15° FOV .....$3%a. 4mm, 80°FOV .....$32ea.
8mm, 1.3, 30°FOV .......54%a. 8mm, 40° FOV .....$32ea.
4mm, 1.4, 56° FOV .......$4%aq. 12mm, 28° FOV .....$32ea.

WORLDS SMALLEST 100mW VIDEO TRANSMITTER, incredibly
only 0.98" x 0.8" x 0.037" in size. Transmits crystal controlled hi-res. images with
100mW output! The fransmitter you've been waiting for.
Shown aciual size. Much smaller than the 9V battery
which powers if. Draws only 35mA! Factory tuned ready to
receive on cable channel 59. Will work wiih color or B&W
cameras. UHF Bow fie antenna with balun and 3 F cable
for TV Included. Perfect with our GM1000A comeras. Both
will fit in o cigorette pack. ... with the battery!
TVX-100...$199. TVX-100 with GM-1000A-PH Camera...$288.

SCJEN'.ITFIC. 1/2" COLOR CCD CAMERA
3 *YC/SVHS output
* 380K Pixels
* 460 Lines
* 1.5 Lux sensitivity
Al purcmmers adqumubla from omsnde camera! Perfect for microscopy, inspection,
capture or surveillance, Features infernal or external sync, Interlaced or N/I, Adj.
shutter, 1760 fo 1/10000 Sec., Auto White balance with three sleps, Aulo iris output,
C or CS mouni, Manual/auto gain or ext. variable goin. BNC video oul, 12V@
250mA pwr., via std. barrel jock. The GMA470-C has i all! Aluminum housing. Size:
50mm W x 50mm Hx145mmL_New, GM470C, less lens......$49%ea.

Super Batteries, Feel the Power!

6V @ 10 AH SEALED LEAD ACID Brand new
nd fough lo ge! at @ discount. Very compact. Use two
for 0 12V@ 10AH pack. Perfect for robotics and other
high drain applicafions. Size: 5.9L x 3.7°H x 1.97°D
REG. $17ea. NOW 2 for $16, 8 for §50

Through a special deal we have obtained these used, depot
SPECIAL Limited Qty. TLC-1440...8499ea.
ra

the enfire scene. Or any =

VCR or coll the hounds. Auto or manual reset. Very compacdt, ac

635nm, Ru?ged

beam position, Aircraft aluminum housing, Intemal bottery and

scope, complefe depot refurbished

automnatic brightness conirol,

refurbished, GYYR model TLC-1440 (Hitachl) time lapse
¥ WEB SITE UNDER CONSTRUCTION!

to any stondard video signal

adjustable sized area within the scene. Such as o doorway or

powered. Adjustable sensitivity. Video loop through jock.

Dependable. One

on-off switch included. Makes o super poinler. .75d x 2.75°L

includes: transit case, High gain

Super, 95mm, 4 pwr, f1.2 "CAT" lens,

7

recorders. We can offer them for 1/3 the regular price. Althouth
not cosmetically perfect. They are in excellent working condition.
WWW.resunltd4u.com
_
Brand New, Video Motion Sensor. Model YMI0, Attach
and you've got an elecironic
“watchman® diligently wotching
even a drawer or cabinet. A state of the art security aid. The unit
will close @ contact when it senses a change. Use it 1o lurn on a
NEW SPECIAL  VM-10....... $17%a.
Exclusive "LAB STYLE” LASERS, 650nm and
year warranty.
Adjustable X ond Y
SALE..... 650nm $69, 635nm §99
AN/PVS-2, U.S. made Gen. 1, Starlight
30K to 50K MIL spec, three
stage, Intensifier with
10.7 FOV, Operates up 10 40 hours on 4 AA batteries,
17.5°L x 3.5'D, 7.7" at centler. .......57' J

ovezs AH SEALED LEAD ACID Each pack consists of five, 2 Vbll cells.
Each cell the size of o sid. ‘D' battery. They -

ore arrainged as 1X5 cells. Enclosed in on
ABS outer shell. (removed for photol Mint
condition. Perfect for robofics and other high
drain applications. Buy several, make
custom packs of any rafing.

5 for $20, 30 for $99

Size:7.5°Ux 2.8°"Hx 15D

(SEE the LIGHT, SEE the COLORS, Orphan!d
scanner mdusfry color calibratien: ’
A stepper motor driven color wheel is
sandwiched between two anodized

wheel. A "U" shaped mini fluorescent
lamp provides illumination . The lamp

SPECIFICATIONS:
DC Power: 4.5 - 9V, @65mA
Power oul: 4.5mwmax. |

NEW LASER DIODE MODULES operate from 4.5 to 9VDC !

650nm 5X Brighter...$45
635nm 10X Brighter...$69

black alum. plates. A 3/4" hole in the Ronge: 400-800 Melers . * .
plma?irli: Llljp\:I:'llEd, gre:n?b?ue Gloss Collimator Sh Actualsi 635F adj. focus...$79 Sale Price.........c......$4%a.
and neutral gray filters installed in the U A e DRl aatCie with 'IIUVHEATER‘. .§69ea.

The best value tor commercial, Subminiature, laser modules. Glass collimating lens provides
1.5mRad performance. (divergence comparable to HeMe lasers.) Wide input, infernal surface
mount, 4.5 1o 9VDC power supply. Machined brass for excellent thermal characleristics.

'\ [ WEATHER RESISTANT Camera Enclosure
Solid, extruded aircraft aluminum. €
Sirain refiefs for cables.

Size: 3.5'Wx 3.7 hx14°L,

TCXO, 50MHz, 100PPM .mrbl!ry.
Hemetically Seoled sfeal can profects o precision,

Is powered by o solid state, 120C inverfer boord, suppiied Asthe

wheel rolales a phololransistor defecls it's posilion, A precision

gadget thal is waiting for @ new home. Size: 4 W x 4" L x0.2" Deep
NEW, FLURO SOURCE $%ea. or 3 for §25

STEP RIGHT UP FOLKS, NEW STEPPER MOTOR
with Belt Drive Pulley,
Assemb}y consists of a steel angle brackel
4.7° L x 2.6™H on which is mounted a 12V
0.4A stepper motor with 0 1/2° removeable
toothed pulley. This drives a belt which
rolates a larger 1.8" diom. loothed pulley .
Thus providing about a 3.6:1 drive
reduction. The re is also a take off pulley as
port of the hub of the larger pulley. Looks
like it would be useful as a general pupose
drive in many applications, New and priced
right for experimentalion.
BELT DRIVE.....$8ea. or 4 for $25

* Auto Focus

* Monuval Zoom

* Sterec Mic Inputs
Once again we find a speciol surprise. These
are the finds that make it fun.These cameras
are used in excellen! condifion.They provide
460 lines resolution. Minimum illumination is
3.5lux, S/N: 46d8B, Auto tracing white
balance. They were originally intended to
connec! to a high end portable deck. Sorry no decks.
They operate from 12VDC @ 0.5 to 1.5A peak. Size including lens is 10.75L x 4.5"W x 4.5"H.
Supplied with hookup info for PWR., Vid and Audio. We do not have the mating connector, |
avail. from Panasenic ) Simple fo make a direct connection. A Very impressive comero.

Limited Quantity, D5000.....§49%a.

DIGITAL COLOE CAMERA is a RARE FIND. PANASONIC WV-D5000.
» 2/3" CCD * Avto/Manval White Balance

* 8X f1.4 Bayonet mnt. Lens * Auto/Manual Iris Control

= 10.5 fo 84mm W/ MACRO

* 3 Ste

a Eurpfone Output

femperalure compensated, 50MHz, crystal

oscillator Operates from 12VDC @ 80mA. Perfect for

home brew freq. reference. Size: 2Wx 2° L x0.75°H
NEW, TCXO......... $10ea. or 3 for $25

The WILD model M7 Microscope,
A truly magnificent instrument. Once you use a WILD.
all others pale! Magnification with 10X wide field
eyepiece smoothly zooms from 6X fo 31X
Working distance is 91mm. With included 0.5
objective the working distance is 156mm.
Includes base shown, Panasonic Wv-
CD50 B&W mini CCD caomera ond Fiber
oplic ring light. Complete video
microscopy system with one of the
worlds finest microscopes. Like new
condition.Other camera oplions
\ovailable. $2295.00

Write in 130 on Reader Service Card.
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[ HAM GEAR FOR SALE cont. |

WW2 J-38 telegraph key. Unused.
$39.95 ppd. Visit our Web site:
http://www.arrowweb.com/surplus-
Tubes, parts, misc. items. Lee
Frank, PO Box 60011, Harrisburg,
PA 17106-0011.

P5-303 §159.00

0.02%+3mV load regulation;
ImVrms noise & npple; Short
cireuit/overload , constant
current/voltage (CC/CV)
2t P5-303D $314.95 dual,

. P5-305 5219.95, 0-30VDC, 0-5A.
PS-305D $399.95, dual, trackang. P—

8110 §289.95 0-60VDC, 0-3A. - £ .
8112539995 0-60VDC. 054, | “ L] l-
B108(8109) §549.95(5699.95) &7

0-60VDIC, 0-3A(SA), dual, “ﬁﬁ“ c il

t tracking. Low ripple.
§102(8103) 5399.95(5489.95) ripl= outputs, 0-30V/0-3A(5A) x 2,
fixed SVDC/3A. mdependent & tracking operation, constant vohna:
and current. Slave’Master, Serial/Paralle] connection.
PS-16105(8107) $289.00($399.95) 0-16VDC(0-30VDC), 0-10A.
PS-2243(2245) $139.00(5159.00) 0-12/0-24VDC 3A(5A)
8200{(8201) 5179.95(5239.95) 0-30VDC(digital meter), 0-3A(5A)
8210(8211) 5199.95(5259.95) two digital meters,
8202(8203) 5499.95(5549.95) digital display; triple outpus —
dua] ﬂ-}OVDC-'D—SA[SAJ&t MWDCBA mdcpm

g nt voltag

SM-62258/C $1999.95

Freq Range. (AM)M90KHz, (FM)
10-11.4MHZ; Aceurecy: £ 0.1%
Marker; (AM)435KHz, £5KHz,
+10KHz, (FM)10.7MHz, 7.5KHz,

i +150KHz.

m.smu 0S-750SB $369.00 rigger, 0-10MHz.
ALIGNMENT SCOPE 05-7001A $369.00 0-200KHz

SG-4110A $1799.00
Freq: 100KHz-110MHz
Display: 6-digit LED

| Accuracy:
<+(5x10-E5 £1 count)
Raohmm. i

EN.
CPG-1366A $159.95, VHFNISC
Freg.; 4575, 17525, 187.25 MHz,
RF Output. 10mV,
Impedanee: 75 Ohum;,
Vldn Gaww B‘NC. 1Vp-p.

310 Slll!

Freg. Range: | 8-150MHz.
RF Power. 0-4W/20W/200W

i SWR Meanire.:1.0 - =, 4W min.

¥ Accuracy: 5%-10%; SO-239 plugs.
Insertion Loss: O.3dB.

Input/Output Imp.: 500

320 $89.95, 130-520MHz

330 5119.95, | 8-520MHz
SWR-3P §26.95 | 7-150MHz,
RF Fower: 0.5-10W, 0.5W-100W
SWR-2P §22.95, 1.7-30MHz, RF Power: 0.5-10W.

mﬂ RF Power Meter 30 s219.00

RT-8815 $199.00, VHF,
S00MHz, 81dB, 500, 0 5W.
RT-8815U $359.00, UHF,
950MHz, 81dB, 50Q, 0.5W.
RT-8817 §199.00, VHF, 500MHz, 81dB, 75Q, 0.5W.
RT-8817U $359.00, UHF, 950MHz, 81dB, 750, 0.5W
ORSE-2 $499.00, UHF, 950MHz, 61dB, 500, 0.5W.
O8TE-2 $499.00, UHF, $50MHz, 61dB, 750, 0.5W.

$55555568

ON SALE - Power Supply
8102 $39%95 5359.95 mple ourputs, 0-30V/0-3A x 2,
fixed SVDC/3A, independent & tracking operation,
constant voltage (CV) & constant current (CC),
Slave/Master, Serial/Parallel connection.

PS-303D $314:95 $282.95 dual outputs/tracking, CC&ACY
Limited guantity. Full one year warraniy.

S£C Sun ggutpmenf C}l" omff.an

P. O. Box 97903. Raleigh, NC 27624-7903

DC POWER SUPPLY

HAM GEAR

WANTED

WANTED: ICOM IC-03AT 220MHz
handhelds. Will consider non-func-
tional radios. Top dollar offered.
Contact Alan Sanders, Communica-
tions Specialists, Inc., 426 West Taft
Avenue, Orange, CA 92865-4296.
8-5%(;0-854-0547, FAX 1-800-850-

LOOKING FOR 88-108MHz broad-
band antenna to receive distant sta-
tions. Do you have a product to help
me? ARRL antenna handbook
designs for 144MHz don't have scal-
ing info. Write: PO Box 7949, Alice
Springs, Australia, E-Mail: WORRY
@OZEMAIL.COM.AU

CB — SCANNERS

916-451-7530 10am-5pm PST.

WANTED: WAWASEE MODEL JB
1001 SFC/M CB TEST STATION,

RF SIGNAL GENERATOR
SG-4160B §124.95
100K Hz-150MHz up to 450MHz on

3rd harmonics, 6 ranges, AM modu-
Istion. RF Owsput: 100mVrms to 35
MHz Modulation: Int. IKHz AM,
Ext. 50Hz-20KHz AM

Audio Outpur. |KHz, 1Vrms.
SG-dllMD 5229, ’S.Wlth Frv:q Counter le-lSOMHz, 6 digits, for

AG-I‘I]A 512495
10Hz-IMHz, 5 ranges;
Outpuit Level. sinewave 0-8Vrms,
3 L square 10Vp-p.
k- | Output Impedance: 600 Ohm
Be o ul . (g P Distortion <0.05% 500Hz-S0KHz,
<0.5% SO0KHz-500KHz

FG-‘HUMSI“’S
0.2Hz-2MHz in 7 ranges;, Sine,

~ VCF. D-IDVuunlmlﬁ‘r.-q to 1000:1
mz:lmsmlsmm signals same as FG-2100; 4-digit
counter display, TTL & CMOS outputs, 30ppm +1 count accuracy
FG-2020B $159.00 0.5Hz-500KHz, Sine, Square, Triangle
(FG)2103 $329.95, Digital sweep generator, 0.5Hz-SMHz in 7
ranges. Operating Mode. sweep, AM, gated burst, VCG.

Freq. Counter; Int. 0.5Hz-SMHz, Ext. SHZ-10MHz.
FG-513 $719.95, Digital sweep generator, Sine, Square, Tnangle,
Pllllﬁ.Rn‘llp TTL & DC; 2Hz- IJMl‘izm 7 ranges, +(.01%+1dgt).

‘g 5 digits. x| & x20 atinin

AG-2011A $549.00
RF SECTION:
Carrier: 98MHz +IMHz;
Output: 10mV, ImV & 0.1mV
COMPOSITE SIGNALS:
Pilot: 19KHz +2Hz, 0.8Vrms
INT. MODULATION: 400KHz,
IKHz £1%, | Vrms, distortion < 5%;L-R Separation: >50dB
BX'I' MODUM‘I‘IDN .“m SOHszSItHz
ro ior. >45d = d SK

MV-J]DIAS]SI”MM:A
SHz~1MHz, 3 scales, mV, dB &dBm;
3004V~100V in 12 ranges, 10uV
resolution; -70~40dB in 12 ranges,
0dB=1Vrms,0dBm=0.755V), £3%
sccuracy, Input impedance 10MQ;
Noise <2%. M\’-.l?-lll! $309.95 dual

Dl-'!m $249.00 DC~TMHz,
Vertical: 10mV/Div, Horizontal:
250mV/Div, 10Hz~100KHz i 4
~ ranges; 3" CRT; Intemal and External
Syne.; Input: IMQ/3SpF.
. DS-T010A $658 £299.95 10MHz
: ~ 5" CRT, 10mV/em~10Viem, IMQ
- 05-622G 5344.95 20M Hz/dualtrace
08-653 $699.95 50MHz, dual, dr.lwtweep M.Tmner len
199.95 | Ac

DMM-120 $24.95, 3% digit, 600VDC/AC,
2ADC, 2M @, hFE/diode test
DMM-123+Capacitance $44.95, 3% digt,
600VDL/AC, 10ADC/AC, 2GR, 20uF,
hFE/diode test, continuity beeper.
DMM-125 $54.95, Autorange/Bar Graph,
600VDC/AC, 2ADC/AC, 32MQ, continuity

beeper
MIC-35 §59.95, Autorange, 3% digit, LCD,
1000VDC/T50VAC, 20MQ, 20ADC/AC,
diode/continuity check, data hold.

MIC-39 $149.95, Autorange/Bar Graph, True
RMS, 3% digit, LCD, 40MQ, 40uF,
1000VDC/TS0VAC, 20ADC/AC, 600KH2
Freq. Counter, Data Hold, Drop-prove,
Slesping Mode, Memory, Read Functions.

LODESTAR Lodestar Eloctronics Corp. Since 1979
One Year Warranty. 15 Day Money Back Guarantee. OEM welcome.
School purchase order accepted. Bids accepted.
SALES REP/DISTRIBUTORS/OEM WANTED.
1-800-870-1955 or (919)870-1955 Fax:(919

AG-2603AD 5229. 93 wmh FM Counter IHz leHz.Sdlgﬁ. for Hammu:.—lrmracy +0.5dB, 1.8(fo)-20KHz
nie & ex v ica ab 30 dual cha

0.1% Ful scale. oy P
Accuracy: j‘j‘:m
0.5% of full scale=1 digit to 99.9,F, '-

—

GRID DIP METER

DM-4061 $89.95 | 5-250MHz,
6 bands, 6 plug-in coils,

2 transistor, and 1 diode.
Modulation: = JKHz Sinewave.
Crystal Oscillator: 1-15MHz.
Waveal on

DM-3104A 5799.95
MEASUREMENT:

Range: 0.01%-30%,
0.1/0.3/1/3/10/30% full scale.
Freq.: 400Hz+10%,
1000Hz | 0%(HPF).

Input: 3mV-100V,

ratic measuring 20dB.

Auto. Switching Renges: Fundamental Freq. = (fo):10%,
Fund. Refection: >-80dB at (fo)+5%; >70dB at (fo)=10%.

Freq. Range: 10Hz-220MHZz
(HF)10Hz-20MHz, (VHF)10MHz-
> 200MHz

~ Gare Time: 0.1 & Isec.
Max. Input: 10Vp-p.
Input Sensitivity: 35mV 10Hz-200MHz. Display: 7-digit LEDs
Input Impedance: (HF) IMQ, (VHF) 500
FC-5260A $Hedchd $119.95

10Hz-600MHz. 7-digit LEDs
FC-5270 $149.95
10Hz-1.2GHz. B-digit LEDs.
FC-S600B $321:08 §299,95
10Hz-600MHz. 10-digit LEDs

(FC)S700 §329.98 10Hz - 1 3GHz 10-digi

SE-6100 §134.95
TRACER: Gain Max. 60dB
Atteruation: W20/ 40/60dB
Input Impedance: 100K0;
Owitput imped.: 600Q;
Speaker- 8 Q.
INJECTOR: an lKHz

CM..\JIHIA.!I.\!OD 10 ranges, 99.9pF ~ OOOmF Mylnlnmn'c
Reselution: 0.1pF lowest,

e

1% of full scale:| digit to 99.94F. T

msmwu .

Freq. Range: JK.H&!D%
JISICCIR; 3.15KHz£10% DIN.
Range: 0.03/.1/.3/3% full scale.
Aecuracy. +5%.

= WF-3105A $799.95, digital,
“;‘ Function:. LINAWOW/Flutter/WTD.
= Freq Counter: 10Hz-9.99MHz.
ndication CC

9Z45$29.99 U.S. Patented, 45-pes. Contents: IC Inserter, IC
Extractor with securers & Bows, 3-prong part Retriever, #0 Phillips
Screwdnver, 1/8" Flat Screwdnver, Self-hold Tweezers, Metal
Tweezers, Extra Parts Tube, Soldering Iron, Solder, Crimping Tool,
Long-nose Plier, Cutting Plier, Zipper vinyl Case. Bits include:
Phillips: #0, 81, #2, & #3; Flar: 1/8", 316", 1/4%,9/32%, PZI, PZ2;
T8, T9, T10, T15. T20, T25, T27, T30, T40, T4S; Hex: 5/64°, 3/32",
1/8", /32", 316", Sockets: 316" (Smm), 7/32" (5.5mm), 1/4"
(6mm), 932" (Tmm), 516" (Bmim)

8G23 $34.99 U5, Patented. 23-pes. Contents: IC Inserter, IC
Tweezers, IC Extractor with securers & Bows, 3-prong part
Retriever, 316" Nutdriver, 1/4" Nutdriver, 316" Slotied Screwdrniver,
1/8° Slotted Screwdriver, #0 & #1 Phillips, Reversible T10/T15 Bits,
Reversible #2 Phillips/\4" Slotad Bits, Tweezers, Long-nose Pher,
Cutting Plier, 6" adj. Wrench, Soldering lron, Solder, Crimping Tool,
vinyl Case, Manual

;699.90 Jearn 8088 hardwure design and software programming.

“CB MODIFICATION SECRETS,”
new 200-page guide by author of
“CB Radio Hacker's Guide.” More
easy AM/SSB CB upgrades &
enhancements: Cobra, Realistic,
Uniden, President, etc. Freq. expan-
sion, VFO, clarifier unlock, VOX,
Roger Beep, anti-theft device,

receive preamp, more. Only $21.95,
plus $5 S/H ($6 to Canada). CRB
Research, Box 56, Commack, NY
11725. NYS res. add $2.22 tax.
Visa/MC orders call: 516-543-9169.

RADIOS CB & 10 METER
RECEIVE KITS, NOISE TOYS,
MODULATION KITS, ANTENNAS,
BRACKETS, RADIO PARTS FOR
GALAXY, COBRA, RANGER, ETC.,
PLUS MUCH MORE. CALL FOR
FREE CATALOG. 1-800-536-0109.

SECRET CB BOOKS, TUNE-UP
MANUALS, SAMS PHOTOFACTS,
SERVICE BOOKS, SCHEMATIC
SETS, PLUS MORE. CALL FOR
FREE CATALOG. 1-800-536-0109.

LORD/WYATT COMMUNICA-
TIONS IMPORT/EXPORT RADIO
HOBBYIST CATALOG. Everything
for the CB & RADIO HOBBYIST
from SOUP TO NUTS. Send $5 to
LWC, PO Box 30128CBND, Brook-
lyn, NY 11203-0128. 718-789-7329
press ext. 1.

SCANNING USA - unique monthly
magazine. Get the most enjoyment
from your scanner. All the latest
news, product reviews, what's new,
written by the nation’s top acclaimed
hobbyists. Subscriptions $19.95,
sample issues $3. 2054 Hawthorne,
Joliet, IL 60435. 1-800-651-0922.

NEW GALAXY DX-2527 10M BASE
AM/FM/SSB/CW 28-29.7MHz. (11M
& clarifier info included), 30W vari- .
able, freq. counter, talk back,
echo/robot voice, scan, split, mem,
dim, 110V AC. $569.95 ppd (NYS
add 8.25% tax) catalog $3. MAX-
TECH, BOX 8086, New York, NY
10150 USA 10150 718-547-8244.

MIRAGE, RCI, Uniden scanners
(trunking) Cobra, CB radios, power
supplies, microphones, hard-to-get
electronic stuff, more; catalog $1
(refundable). Galaxy, Box 1202,
Akron, OH 44309. Here for over 10
years.

CB MODIFICATIONS! Frequencies,
books, kits, high-performance
accessories, plans. repairs, ampli-
fiers, 10-meter conversions. The
best since 1976! Catalog $3. CBCI,
Box 31500NV, Phoenix, AZ 85046.

BLACK BOOK CB LINEARS.
Repair notes, theory, specifications,
60 schematics. $25. KEN's, 2825
Lake, Kalamazoo, MI 49001 616-
345-4609.

RED BOOK CB MODIFICATION.
Audio, modulation, PLL/VCO, syn-
thesis, crystals, sliders. $25. Ken's
2825 Lake, Kalamazoo, M| 49001.
616-345-4609.

SALES, SERVICE: CB equipment,
radios, modifications, power mice,
echo-reverb boxes, kits, meters, fil-
ters, antennas, noise toys, mounts,
hard-to-find items. Partial list $1,
complete list $4. D&R Electronics,
10 Park Si., Thomaston, CT 06787.
860-283-9492.
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KONNEX DISTRIBUTING. Call 1-
888-777-7874. PO Box 451372, Los
Angeles, CA 90045. CBs, antennas,
meters, transistors, microphones,
accessories. Best prices.

HR2510: 10M amateur mobile
radio’s “NEW,” 1250 IC $275 ea.
COD, S&H extra. Free S&H if pre-
paid. D&R Electronics, 10 Park St.,
Thomaston, CT 06787, 860-283-
9492 phone.

240+ CHANNEL CB/HAM/COM-
MERCIAL radios: AM/FM/ISSB/CW
export/domestic: RCI, Motorola,
Uniden, Cobra, Alinco. Mics, anten-
nas, linears, meter, books, night
scopes, and tons more stuff! Cata-
log $3. MAXTECH, Box 8086, New
York, NY 10150. 718-547-8244.

MUSIC &
ACCESSORIES

TURNTABLE, RECORD player,

ﬁ:_honograph repair parts. West-
ech, Box 1415, Sebring, FL 33871,

941-471-0922, FAX 941-471-3817.

COMPUTER

HARDWARE

START YOUR OWN TECHNICAL
VENTURE! Don Lancaster's newl
updated INCREDIBLE SECRE

IONEY MACHINE II tells how. We
now have autographed copies of the
Guru's underground classic for
$18.50. Synergetics Press, Box
809-K, Thatcher, AZ 85552. 520-
428-4073. VISA/MC.

19” RACKMOUNT PC chassis:
Heavy duty, 4U, 8 slots expandable
to 12, two (one hidden) 3.5"/two
5.25" drive bays, front panel fan,
mini tower power supply not includ-
ed, $209 with this ad! Monitor chas-
sis $269, keyboard chassis $139.
8255-8253 I/O card with prototyping
area $69, 12-bit ADDA card $89,
both with software. Computronics
Technology, 972-242-8087.

MILLIONS IN scrap gold are about
to hit the market in the form of old
computer junk. I'm making a bundle
recycling this material and you can
join me. Call 24-hour message: 603-
645-4776.

FIX ANY PC in a flash with BUS-
PORT™ diagnostic card it fully tests
all ISA, EISA, 80x86 Pentium sys-
tems. Call now! 702-677-9237 or
write to: 4M Technology, POB 6949,
Reno, NV 89513-6946 or E-Mail:
buspost @ 4mtech.reno.nv.us Web:
http://www.greatbasin.com/~4mtech

ROGER’S SYSTEMS SPECIALIST.
SCSI fast wide cables, ten Base T
cables and hubs, bi-directional 1284
I-EEE printer cables, micro-centron-
ics type $1.50. 9 ft. modem cable $1
each. Pentium ball bearing fans $2
ea. Hundreds of items. Call for cata-
log. Most orders shipped same day.
Visit our web site www.rogerssys
tems.com 1-800-366-0579.

TANDY/RADIO SHACK Model
1/3/4,1000 Support. Monthly maga-

SVGA MONITOR $80; 486 comput-
er, monitor $350; HP plotter 7475
$75; HP plotter 7550A $100; HP
plotter 7470 $50; 386 comq%ter
$100; 286 computer $50; HP Think
Jet printer $40; HP Paint Jet 3630A
$75. Much more call 714-827-7345.

PC INTERFACE to controller area
network using CANPORT. Powerful
device connects to PC parallel port.
Includes DLLs, libraries, application.
Send $109: EMICROS, 25759

PLOTTERS: HP 7090A measuring
plotter $1,500. HP 7595A DraftMas-
ter | (sizes A-E) $1,675. HP 7475A
$220. Excellent condition, warranty.
Pepper Systems, 214-353-0257
Fax: 214-902-9511.

MACINTOSH SYSTEMS, repairs,
parts and peripherals. Low prices on
new, refurb, and used Macs and
geripherals and all Mac parts. -
epairs of whole units or repair or

zine, soﬂware,garts. repair. Com-
mer News, P

B 50127, Casper,
82605-0127. 307-265-6483.

exchange of parts. Mac Shack 716-
377-9230, FAX 716-377-9573.
Visa/MC accepted. www.vivanet.
com/~macshacl

Ridgewood, Farmington Hills, MI
48336. 248-477-6639, www.emi
cros.com

- | RRAINBOW
KITS

FM STEREO TRANSMITTER

SUPER SENSITIVE
1.5w AMPLIFIER

Listen through walls, hear convarsations
across the room. Add a parabolic reflector

sing on the other. Clarily is excellent, aprox. 40dB stereo separation. Length of
antenna delarmines the distance of ransmission. Complate with stareo input level
controls & crystal for stereo separation. v battery operafion. SIZE: 1.5"x 2.5 x 3"

Project 5

different
red beams

CONSTANT or
BLINKING

Many of our kits
are available
completely built!

Own your own FM radio stafion. Any sterso signal
you phug into the FMST-100 will be ransmitied 10

any FM radio tuneable from 76 1o 108MHz FM.
Tranamit & wireless link through an suditorium,
from your car 1o your camper, listen to your CO's
whils mowing the lawn, Play music on ong charnel

* 3.5 mw = 845 nm

= 1600 ft range. = Class IIIA
* 10 hr continuous use

= Two "AAA" batteries included

CIRCLE

and hear blocks away. Makes an utira | FMST-100 Cabinet $8.95 xir $29.95 +Includes 5 differant Logo rings.
sensilive intercom. Can be used as a Sl 5 1/4" L x 7/16" diam.

1.5W AMP. We supply a mini-glectret He-Ne Laser Kit ’ E

mike in the kit. Power requirement & 5 = "

fo12v DC. SZEATS'% 1 [Laser switching

AA-1 sunTs2ees k110,95 power supply kit

6.25" x 2.25", schomatic and all paris
E"PS'1 B 9005 DC VOLTAGE MONITOR
Bamaalebe @ Q¥ He-Ne Laser Tube important, you need this ki This ki uses 7 LEDs
Do you need an atlenion goter,vaming | LTMW-1 T $48.95 0 0 o2 oe 1o mondor 12¢ DG 1 1v, 1/2v, 0f 14y staps. Monlor 8 or Svin
fight or flashing light for model aimianes? | ISl Mirror motor kit st '95 Vdv steps. Greal for boals, molor homes, medel planes or
fosalechy ool g iy i S e B Sats A oo o
o mﬁamu‘ Comes complate with 2 Molors, + Deluxe Case o5 - SIilm‘x!J". K!T$ f
z,mw.;imnu1nm mmm’::«m TOTAL % VM-110 monitor 110vAC  KIT $10.95
Siza 3.5%1.9° Laser Special all for
ST-1 o $11.95 | WM2 | 63495 ,1”5"995 PHONE TONE GENIE
WIDE BAND LD]léx': ‘I:IT $49.95 ~ Control 4 separate devices with
PRE-AMP : $14% piscount DTMF tones from in the world!

Teflon printed circuil board and surface mount
technclogy for better performance.

input 12v De 1A, Output 2 o 12 KV
at3toma Trigger voilage aprox. 8
fo 10KV Complete with PC Board

LP-5 $44 95

=" Simply connect your Phona Tone Genis fo your
- phone line and program in & security code using DTMF
fones up 1o 16 digitsin length with your telephone.  Any devica comectsd to the Phana Tona

LUsa the WBA-6 ampiifier for scannars, HT's,
Frequency counters, Satellite Receivers. it
ampiies low-level (weak) signals. I the sig-
nal is extremely low , two amplifiers can b
used in a saries

* 1MHz to 2.5 GHz 2,848 NF

«1d8 ion=0dBm

* Gain: 1MHz- 2008 to 2.5GHz-6dB

* Power requirement: 12v @ 6Ma
WBA-6 KIT $19.95

Plug your mic into our AP-1 and drive your
amp. to full capacity. Connect an AP-1 10
& pair of ampiified spaaksrs.
in and you have an instanl PA syslem.
Requires 6 10 12v DC Size: 1.75° X 1°

AUDIO PREAMP
Boost your microphones
outp l line level! .

Qur TV filters efiminate unwanted TV
channels or interference

sound and video with a beep beep beep.
Works on cable channals (2 thru 22) only.

Genie can then be tumed on or off by entering your security code. Each device may operate off
of 120AC andup to 2 Amps  Operates from 12 VDC Wall transformer which is Included.
that alters both Size 1.5"Hx5"WS'D
* Turn a device ON or OFF, from anywhere in the world.
* Listen for any sounds in your house using the AA-1 Big Ear kit.
+ Connect the Phone Tone Genle to the speaker of your scanner or ham radio
to listen for a special tone code that can turn on an emergency radio
for fireman or police.

PTG-1
PTG-C

guLt $139.95 KT $99.95

case $12.85
INFRARED ANALYZER

Connect to your computer, see the code S

, plug your mic

TT-16

SWEET 16 TONE DECODER

KIT $34.95 * Bv battery powered, Size: 2 34 x 2 18"

pattern from your remote control or any
other remote control device,
ALL SOFTWARE INCLUDED
* Wil un on any BO366 or 50486 based machine
equipped with VGA graphics and DOS 3.3 or higher.
+ The computer reads a value every 15 Microsaconds,
tolal sampling time is approximataly 2 seconds
+ Zoom inon and view any 8 millisecond portion of

Sweet 16 tone decoder operates
great over phone lines, radios

different touch lones using the
|phone, radios, or scanners,
* One relay & driver circuit on board. | *

CRTs CHEAP. Buy direct from the
manufacturer. Save money. Mfg. all
CRT tyEIes since 1950. 3 year war-
ranty. Reg-Res 19" tubes $75; 25"
$100; hi-res 13” tubes from $80. We
specialize in hi-resolution
video/computer CRTs. T.M.C. 215-
226-0749/215-223-0388.

This Manual contains schematics,

KIT BOOK $14

any kit.

Write in 219 on Reader Service Card.

parts lists & P.C. board layouts for
many of the Rainbow Kits. Use
your own parts to construct our kits.
.95 6227 Coffman Rd. Indianapolis, IN 46268
$9.95 with the purchase of

Please add sufficient postage First Ib §5.00 Can:
Additional LB, Add §1.00 US FUNDS ONLY
telephone orders for Visa or Mastercard

Electronic Rainbow Ind.

Ty
VISA.
CREETI
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Se Habla Espanol EXCELLENCE IN SERVICE

XK-700 Digital / Analog Trainer

&eﬂw‘s newesl advanced designed Digital / Analog Trainer is specially

designed for school projects. It is built on a single PC board for maximum reliabil-
ity It includes § built-in power supplies, a function generator with continuously sine,
triangular and square wave forms. 1560 tie point breadboard area. Tools and mater
shown optional (Mounted in a professional tool case made of reinforced metal).

Elenco Scopes

18

XK-700 : | | =
Assembled and Tested o : ] pREE o) S -—__ "
: by .
XK-700-SEMI KIT $-1325 25MHz $325 = $459 95 [
w/ Fully Assembled PC Board 3133 ﬁ::z Delayed Sweep $439 .
1 z $475 .
$174.% S-1345 40MHz Delayed Sweep ss69 | Features:

« One instrument with four test and measuring systems:

+ 1.3GHz Frequency Counter

» 2MHz Sweep Function Generator

+ Digital Multimeter

« Digital Triple Power Supply - 0-30V @ 3A, 15V @ 1A, 5V @2A

Technician Tool Kit

S-1360 60MHz Delayed Sweep $749
S$-1390 100MHz Delayed Sweep $995
DS-303 40MHz/20Ms/s Analog/Digital $995
DS-603 60MHz/20Ms/s Analog/Digital

20MHz Sweep / Function Generator with

XK-700K - Kit

#159.%

Tektronix DMMs

DMM 916 $275 5MHz Model 4011  $239

+ 40,000 count Frequency Counter  Model 4040 S 3 NEW. .. $950 Model TK-1500
» High Accuracy YT iy e 92B......... 51445 W 55 10015 plus a DMM
+ Tektronix quality + AM & FM modulsiion e ggg Woss s :;gg ”"f’b:é":o:" a L:?;
. « Burs! Operason 3 1l 1

3yr warranty o ol ook BB - ! j*} 1058 . NEW. . $2495 a handie. idest for

DMM 912 $1 89 « Lingar and Log sweep J ¥ ST everyone on the go.

DMM 914 $235 10MHz Model 4017 $309 399 PRODUCTS 549 95

ON SALE -

e ] 1L
Model 83 Model LCR-1810 : .
Model 85 « Capacitance . 1pF 1o 20uF 4 Fully Regulated DC Power Supplies in One Unit
Model 87 - Inductance 1uH to 20H : 4 DC voltages: 3 fixed - +5V @ 1A, -5V @ 250mA,
Model 883€ + Resistance 0101 [o 2000MQ = « Current Limiting . +12V @ 500A - 1 Variable 0-12V @ 500mA

MudelBGBE T ature -20°C to 750°C Model 1685 124

- 389 388A Ay + DG Voms 0 s99 % un:ui‘snzsm
Modal odal 3 « Frequency up to 15MHz - $ 95
Mool 260 i Py AT + Diode/Audible Conlinuity Test i 29 .

Modal 391 $143  Model 2860A
Model 5360 $195 Model 5370
Model 5380 $265 Model 5390

Digital Multimeter
Model M-1700

. S B & K 13,8V Fiznd DC/Power Supplies
Signal Qutput Function Model 1680 84 $39

+ 3 1/2 Digil Display I e

Model F-2850 Features:

$39_95 10Hz-28GHz . Fyll range 10Hz - 28GHz (F-2850)
Buatinput - 16 segment RF signal strength bargraph 1MHz

11 functions including freq to
20MHz, cap to 20uF. Meets
UL-1244 safety specs.

$1 49 - 2.8GHz (F-2800)

+ Dual 50/1MQ inputs. (F-2850 only)
« 16 segment RF signal strength bargraph

Simm Module Tester Model XP-581 « 10 digital LCD display with backlight.
Model 898 4 Fully Regulated DC Power Supplies in oznze Unik (F-2850 only)
- in i Vi e xed - + A, +12V 1A, -1 1 o "
- Ts;a.s:;s? E;I:: :Sn%orst‘al::‘sh:g glah:l:qulpmem required. AP h 13 \:Ia:;hlas-vzgé?aov ?@ g\ . 6 .hOUI' NiCd battery opgratron. .
L s ) Sl B el s 1n:lo:zal ;-:gl:l + High speed 250MHz direct count for high reso-
cycle prior (o tests i lution.
$99 - Multifunctions: Frequency, Period and Auto
s Trigger & Hold. (F-2850).
625

Specifications
Input Sensitivity (Typical)

Amplifier 1MQ (F-2850 only) 500
Impedance |1MQ (F-2850 only) 500, VEWR<2:1
Range 10Hz - 50MHz (F-2850 only) | 1MHz - 2.8GHz

Sensitivity <10mV @ 10Hz - 10MHz <1.5mV @ 100MHz
<20mV @ 10MHz - 50MHz <5mV @ 250MHz

Satellite Finder
Model SF-100A

Portable Semiconductor Tester

= In or out-ol-order circuit tests for transistor, FETs,
SCAs and darlingtons.
Model 510

= Aligns Satelite Dishes
« Range 950-2050MHz
+ Audio Tone

» Compact Size

« Self Power Check

(F-2850 only) <5mV @ 1GHz
<100mV @ 2.4GHz
Maximum Input [100Vrms (F-2850 only) 15dBm

Guaranteed Lowest Prices 15 DAY MONEY BACK GUARANTEE

7P Ny FULL FACTORY WARRANTY

o

10 December 1997/Nuts & Volts Magazine Write In 187 on Reader Service Card.



[ CoMPUTER HARDWARE cont. ]

SUPRCHIP© STAND-ALONE con-
troller. Fully assembled & tested 2"
square module with 89 pins. Fits
486 PGA socket or specify wire
wrap version. Built-in command
interpreter/debu? er with over 40
commands. 72 I/O ports, used for

232, RS-485, printer, eight A/D,
two D/A, two timer/counters, 6 int,
encoder, two PWM, memor
expansion. Requires only 5V/10m
& dumb terminal for operation. Use
stand-alone or as remote data col-
lection & control. Free source code
for QB & VB virtual instrument pro-
grams. Optional EEPROM. Load &
test 6502-type assembly code from
RAM or connect EPROM. Manual,
complete description and application
notes available from our web site,
www.divaautomation.com (Under
construction). Check or MO for $99
+ $5 S&H to: DIVA Automation, Inc.,
POB 461539, Escondido, CA
92046-1539.

WANTED: EXCESS ELECTRONIC
INVENTORIES, ICs, MEMORY,
EPROMSs, PALs, LEDs, CIRCUIT
BOARDS, DIODES, AND TRAN-
SISTORS. CALL ACTIVE MICRO,
233494-4551 OR FAX 562-494-

PENTIUM MOTHERBOARDS, TX
chipset, Plug-N-Play BIOS, 3 ISA/4
PCI, 512K Pipeline cache cache, 2-
year warranlg. runs everything up to
233 MHz, $89, CPUs: Pentium
MMX:166/200/233 @ $179/239/359,
IBM/Cyrix 686 P200+ $86, Cyrix
200 MX $149, AMD K6 MMX
166/200/233 @ $169/209/369 24X
CD-ROM. Audio button $79, 72-pin
SIMMs, 60ns EDO, 16MB-$49,
8MB-$29. S3 Virge video card with
2MB/4MB $39. Call for current pric-
ing, other parts and illustrated cata-
log. Minimum 1-year warranty, tech-
specialties, Inc., 5703 Heffernan,
Houston, TX 77087-4113, 1-800-
864-5391 for orders and tech sup-
port, fax: 713-307-0314.

INDUSTRIAL ELECTRONICS
bonanza: Collection of brand new
General Electric machine tool quali-
ty switches, pilot lights, proximity
sensors, motor starters, etc.,
includes green PB, reflex photo limit
switch, proximity switch, lever limit
switch, relay contacts, red light,
reen Iig?ht, spring switch, accessory
it, red light, black PB, photo sens-
ing head, polarized retroreflector,
selector switch, green light, magnet-
ic starter, DPST relay, renewal
parts, aux connector kit, amber light,
pneumatic timer, capacitance sen-
sor, red PB, big barrel proximity
switch, mini prox switch, overload
relay, black switch photo limit
switch, limit level, amber lamp, limit
switch, armored cable, aux connec-
tor kit, magnetic contactor, more. In
ori?inaf boxes at 19 cents on the
dollar. $249 for the lot. Synergetics
Surplus, 3860 West First Street, Box
809, Thatcher, AZ 85552. 520-428-
4073. synergetics@tinaja.com
VISA/MC.

APPLE DUAL 200 MHz 604E PPC
card for 8600, 9500 or 9600MP
$825. Philips New PM9210 1GHz
HF probe for DC voltmeters $295.
415-842-3268.

MITSUBISHI COLOR PRINTERS,
dye-sub, 8-1/2" x 11" output. 2 pcs.
available @ $200 ea. Call Roger at
GS&E 716-338-7001. VISA-MC
available.

FLOPPY DRIVE REPAIRS $1-$25.
PCs, PS2, Mac, Apple Il, 8". Since
1983. 6 month warranty. 1-800-458-
6778. ISR, 2217 Downing Ln., Lean-
der, TX 78641.

SONY/AMIGA MULTISCANS 15"
00.26 DP 15.7 thru 36KHz
1024x7681). $150. Blem SVGAs
110. Others available. Expert Sony
repair, paris available. DEALER
DISCOUNTS. Refurbished Guaran-
teed. Pikul & Assoc., 101 Glenfield
Ear:.a,si:estus, MO 63028. 314-937-

COMPUTER EQUIPMENT: Cé64,
C128, Amiga, disk drives, monitors,
printers, software, etc. Bargain
prices. Send a self-addressed
stamped envelope and $1 for a
complete listing to: LL Landucci,
3198 Shady Oak Lane, Verona, WI
530593. Money refunded with first
order.

486DX OPTI ISA motherboards,
new w/manual, $24, 1.2 GIG IDE
HD, $95, Turtle Beach Tropez
sound card + Midisoft Studio
$69.95. American Techna-Vision
510-352-3787.

TRS-80 MODELS 1, 3, 4, 100,
pocket computer, and COCO. #10
SASE, 54¢ stamp, to TRS-80
AGAIN, 100D W. Falls St., Kings
Mountain, NC 28086-3664. E-Mail:
petebum@aol.com

dB programmable attenuator.
$26,000.00

connectors on rear panel.

$32,500.00

$11,750.00

$8,000.00

built-in stats functions.
$2,750.00

and 32 bit microprocessors, HP-IB.
$1,995.00

bit microprocessors, HP-IB.
$2,750.00

Quality Re

Hewlett-Packard 8341B
Synthesized Sweeper, 0.01 to 20.0 GHz, 1 to 4 Hz
frequency resolution, low spurious and phase
noise, complete analog sweeper. Opt 003, low
harmonics, Opt 004, rear panel RF output with 90

Hewlett-Packard 8642B
Signal Generator, 100 kHz to 2115 MHz, +20 dBm
max output level, <-134 dBe/Hz SSB phase noise
at 20 kHz offset, am/fm,® M and pulse modula-
tion. Opt 001, high stability time base, Opt 002, RF

Hewlett-Packard 89708

Noise Figure Meter, 10 to 1600 MHz, accurate and
simple, swept or CW measurements, second-
stage correction, noise figure and gain display.

Hewlett-Packard 85908

Spectrum Analyzer, 9 kHz to 1.8 GHz, wide
amplitude range extends from -115 dBm to +30
dBm, 32 Kbytes of user memory, Opt 021, HP-IB.

Hewlett-Packard 5370B

Universal Time-Interval Counter, 11 digits/s freq.
resolution, 20 ps single shot LSD, +100 ps
accuracy achievable, frequency and period to
100 MHz, 8000 measurements possible,

Hewlett-Packard 1650A

Logic Analyzer, 80 channels of 25 MHz state/100
MHz timing, 1 kbit/channel supports most 8, 16,

Hewlett-Packard 16508

Logic Analyzer, can be configured as a 1 or 2 state
analyzer, 80 channels of 35 MHz state/100 MHz
timing, 1 kbit/channel,supports most 8, 16, and 32

Hewlett-Packard 8642A

max output level,

$19,995.00
Hewlett-Packard 5342A

base, 011, HP-1B.
Special $2,250.00

Hewlett-Packard 3582A
Spectrum Analyzer, .02 to 25.5 kHz, 0.02 Hz reso-
lution, 70 dB dynamic range, transfer function,
coherent function, phase spectrum, and frequency
domain analysis, internal noise source, HP-IB.

Special $1,995.00
Hewlett-Packard 8568A

and recall control settings, HP-IB.
$13,000.00

Hewlett-Packard 8568B Opt. E96

Spectrum Analyzer, 100 Hz to 1500 MHz, resolu-
tion bw from 1 kHz to 3 MHz in a 1, 3, 10
sequence. Phase noise is 107 dBc. Amplitude is
-135 to +30 dBm. Call for Special option info.

$19,750.00
Racal-Dana 9087

resolution, non-volatile memory.

$2,500.00

conditioned

Synthesized Signal Generator, 100 kHz to 1057.5
MHz, <-134 dBc/Hz SSB phase noise at 20 kHz
offset, -100 dBc nonharmonic spurious, +20 dBm

Microwave Frequency
Counter, 500 MHz to
18 GHz, 11 digit LED, sen-
sitivity to -25dBm. Opt
001, high stability time

Spectrum Analyzer, 1000 Hz to 1500 MHz, -137
dBm to +30 dBm amplitude range, features
frequency counter accuracy, digital display, store

Synthesized Signal Generator, 10 kHz to 1.3 GHz,
1 Hz resolution, output -140 to +19 dBm, 0.1 dB

Hewlett-Packard 3586B

Selective Level Meter, makes carrier measure-
ments to 32.5 MHz, voice channel measurements
from 50 Hz to 100 kHz. Can use 33368 level gen-
erator as an automatic tracking generator. Has opt
001, 003 & 004.

$850.00

Wavetek 3520 Signal Generator

1 to 2080 MHz, -137 to +10 dBm, frequency
resolution is 100 Hz to 1040 MHz and 200 Hz to
2080 MHz, GPIB Programmability, 32 front panel
stored settings.

Special $2,900.00

EIP Microwave 548A

Microwave Frequency Counter, 10 Hz to 26.5 GHz,
12 digit resolution, sensitivity 0f 25 mV rms, has
special option 91, extends frequency of 26.5 to
40.0 GHz, includes opt 05, time base osc, opt 06,
extended freq. capability, 08, GP-IB interface.
Includes freq. extension cable kit, like new.

$3,900.00

Tektronix 494P

Spectrum Analyzer,10 kHz to 21 GHz, (capable of
up to 325 GHz with external waveguide mixers,
not supplied), nonvolatile memory storage, direct
plot capability, keypad data entry.

$12,500.00

Tektronix 492

Spectrum Analyzer, 50 kHz to 21 GHz, 80 dB
dynamic range, amplitude comparison in 0.25 dB
steps. Opt 01, internal preselector, 02, digital
storage, 03, frequency stabilization.

$8,250.00
Also Tektronix 492P Opt 01, 02, 03
$9,750.00

(602) 483-6202 ¢ Fax (602) 483-6403

14455 North 79th Street, Unit #C » Scottsdale, Arizona 85260

WANTED: USED TEST EQUIPMENT

Write In 141 on Reader Service Card.

DANBAR

SALES COMPANY
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by Ryan Sheldon

omputer control of the outside world is
a somewhat difficult task for many com-
puter users. | have talked to many peo-
ple who want to control something with
their computer, but lack the knowledge
or resources required to actually build
the device they need. Like most computer users, |
believe programming external devices should be as
easy as possible. So, in this article, | intend to simplify
the task of hardware and software design by showing
what tools can get the job done quickly and effec-
tively.

In the ideal computer-controlled utopia, the user
could program external devices to perform simple
tasks like opening doors, turning on lights, or just
checking the temperature outside. While these needs
are simple and the tools are becoming available, inte-
grating these new developments can be an intimidat-
ing job. But | think | can show you some clever new
tools that will greatly simplify these types of tasks.

RS-232 communications, as you probably know,
is nothing new. And because it is so readily available,
it only makes sense to use RS-232 for some compli-
cated computer control applications. While RS-422
and other standards boast greater communication
distances and speeds, RS-232 typically has the ability
to operate over several hundred feet at low baud rates
... perfect for simple control applications like you are
about to see.

Explaining RS-232 communications could take a
while so | won't do that here ... in fact, I'm going to
dodge that topic altogether. Many publications and
articles are available on this topic. What is important
to understand for our purposes is that you need only
two wires to control the devices outlined in the
schematic, and that you need only four lines of QBasic
code to make these circuits work.

RS-232 Control Network

Have you ever heard of an RS-232 control net-
work? If not, don't worry, it's kind of new. The con-
cept is old and has been around for years. What's
new about it is that it is being applied to RS-232 com-
munications for use in low-speed industrial control
applications.

An RS-232 control network allows several devices
to be attached to a single RS-232/RS-422 serial port
and each device can be controlled individually.
National Control Devices is among the few companies
supporting this type of control network. With it, you
can control relays, LCD character displays, LCD graph-
ics displays, hobby servos, and high-power DC motors,
and several audio/video control devices ... all from a
single RS-232 port.

What makes this type of control network possible
is a series of interface processors programmed into
common PIC microcontrollers. Here, | would like to
introduce you to the NCD-110 interface processor.
This processor is the basic element of the NCD RS-232
control network. This processor has a four-bit address

$-232 Relays

that is set using jumpers J1-J4 (see schematic). This
processor also has a four-bit data output.

The NCD-110 acts something like a serial-to-paral-
lel converter chip, only instead of giving you eight out-
put bits, it gives you four. It uses what would have
been the other four output bits to determine its
address.

When a byte of data is received from the serial
port of your computer, the NCD-110 breaks the byte
into two sections. Each section contains four bits
called nibbles. The first nibble (most significant nibble,
MSN) is used as the address, the other nibble (least
significant nibble, LSN) is the data.

What this means to you is that you can connect
16 of the NCD-110 interface processors to a single RS-
232 serial port and have 64 output bits from a single

ted this because it is not absolutely necessary and we
wanted to simplify the communication to the NCD-
110. Note that mechanical relays produce large fly-
back voltages that are clamped by the use of the
1N4007 diodes. A 47 uF capacitor should also be
used across the power supply poles to help absorb the
flyback voltages.

A 4 MHz ceramic resonator is used in this design
to control the speed of the NCD-110 interface proces-
sor. The NCD-110 is based on a PIC 16C54A, and is
programmed to operate at 9600 baud without a
jumper installed on J5, and at 1200 baud with a
jumper installed. High-speed versions of the NCD-110
will be available soon.

CMOS 4099

The NCD-110 can also be interfaced directly to a
CMOS 4099 eight-bit addressable latch. When
attached, the user loses the ability to set all the logic
levels with a single ASCII character, but gains the abil-
ity to individually control eight output bits.

When the NCD-110 is set to address 0, sending
ASCIl characters 0 to 7 will turn off each of the out-
put bits on the 4099, respectively. Sending ASCII char-
acters 8 to 15 turns on each of the output bits,
respectively. When interfaced to relays, a single ASCII
character controls a single relay.

serial port.

Later in this article, | will show you
how to interface this processor to a
CMOS 4099. This will give you eight out-
put bits for each NCD-110, providing a
total of 128 individual output bits that
can be controlled from a single RS-232
serial port.

RS-232 Transmission

The RS-232 serial port can send out a
maximum of 256 characters. This is illus-
trated using the QBasic example program
shown in Program 1. Note that this pro-
gram assumes you are using COM2.

If you connected the LED as shown in
the “RS-232 Connections” diagram, this
program would cause the LED to flash.
These flashes represent data traveling
from the transmit line of your RS-232

port.

When an NCD-110 is set to address 0
(J1-)4 jumpers removed), the NCD-110B
ignores all ASCII characters except for 0-
15. See Table 1.

Table 2 tells you how to set the

RS-232 Connections
O-Pin Interface

Example Shown Using a DB-9 Female Connector

25-Pin Interface

Pin 1

RS-232 Data Input
RS-232 Data Output
RS-232 Ground

Pin 5

RS-232 Data Output
RS-232 Data Input

RS-232 Ground
Pin 13

jumpers on the NCD-110. The address
number will also be referred to as the
device number. The range column is very
important. This list shows what ASCII
characters the NCD-110 will respond to,
depending on the settings of the address
jumpers J1-14.

Controlling Relays with the
NCD-110

| chose to control relays in this article
because they have a practical application
to realworld control systems and they are
easy to understand. In the quad relay
example, the NCD-110 is directly driving

%

0 OI8I0I0 ©

|
o o6c6e e oooocy
00000

Example Shown Using a DB-25 Female Connector

You can easily test for data coming from the RS-
232 port of your computer by connecting an LED
to the ground and data output lines on your serial
port. A 4.7K resistor should be used to limit the
current driving the LED. Make sure the anode
side of the LED is connected to the data output
line. Any RS-232 transmission will flash the LED.

the relay buffer circuitry. And based on
what you now know about the NCD-110, a single RS-
232 character can be used

20 FOR N =0TO 255
30 PRINT #1, CHR$(N);
40 NEXTN

PROGRAM 1

10 OPEN “com2:9600,N,8,1,CD0,CS0,DS0,0P0" FOR OUTPUT AS #1

to control all four relays
simultaneously.

When controlling
relays, | would advise the
use of an optoisolated RS-
232 input stage. We omit-

12  December 1997/Nuts & Volts Magazine

Remember, when an NCD-110 is set to address 0,
it only listens to ASCII characters 0-15. And when it is
set to address 1, the NCD-110 only listens to ASCII
characters 16-31. This method of addressing contin-
ues up through ASCII character 255. If you are into
programming, you can create powerful modules with
just a few lines of code. Here are a couple of example
relay driver subroutines that handle the entire



By Ryan Sheldon, National Control Devices, (404) 244-2432, http://members.aol.com/ncdcat/

The schematic shows 3 NCD-110 _#12
interface processors connected in
parallel to a single RS-232 serial port.
Each NCD-110 has a set of 4 jumpers
that determine its address. When set
to address 0, the NCD-110 only
responds to ASCII characters 0 to 15.
When set to address 1, it only responds

A‘}Z 4:;12 +12

to characters 16to 31. Each subsequent L L. W
device number defines which set of
ASCII characters the NCD-110 il Qi at
responds to. ;
2.2K 2.2K 2.2K
LED —

For example, if you transmit ASCII
characters 0 to 47, device 0 will
respond first, then device 1, and finally
device 2. Note that 255 ASCII
characters can be transmitted from a
single RS-232 serial port. This allows

1 D-110 i The following ASCII characters only  The following ASCII characters

EERGICL el aniaiace oot seon speak to device 1. The outputs present  only speak to device 2, the 8-

to share a single serial port. Take note b ber of 0 to 15 s

of the address jumper setting (J1 to J4) 8 binary number o accordingly. y driver. h

on each device. Four address jumpers CHR$(16) | Turn Off All Outputs. CHR$(32) | Turn Off Relay 1.

have 16 different possible combinations

of séttings. This method is used to CHR$(17) | Turn On Output 1. CHR$(33) | Turn Off Relay 2.

determine each of the 16 addresses. CHR$(18) Turn On Output 2. CHR$(34) Turn Off Relay 3. il
CHR$(19) Turn On Outputs 1 and 2. CHR$(35 Turn OFff Relay 4. = =

Device 0 is a quad relay driver that e =dzbia - s = > P

uses the NCD-110 to directly control CHR$(20) Turn On Output 3. CHR$(36) | Turn Off Relay 5.

the relays. This is the easiest type of  [cHR$(21) | Tum On Output 1 and 3. CHR$(37) | Turn Off Relay 6.

relay driver to construct.
CHR$(22) Turn On Output 2 and 3. CHR$(38) Turn Off Relay 7.

Device 1 is Eb Si_mplel g-gégﬂtll’lué CHR$(23) | Turn On Outputs 1, 2, and 3. CHR$(39) | Turn Off Relay 8. DL

processor. sing - = ﬁ

processors enables the user to control CHR$(24) | Turn On Output 4. CHR$(40) | Turn On Relay 1. i <

64 logic-level outputs. CHR$(25) | Turn On Outputs 1 and 4. CHR$(41) | Turn On Relay 2. > | NCD-110B ° ; 1

R

Device 2 shows how easy it is to CHR$(286) Turn On Outputs 2 and 4. CHR$(42) Turn On Relay 3. x Device 2

connect the NCD-110to a CMOS 4099 | CHR$(27) | Turn On Outputs 1, 2, and 4. CHR$(43) | Turn On Relay 4. o YTYY

8-bit addressable latch. This effectively i I%;:E’

doubles the output capacity of the e bl St aichbiaks g i o -‘."'.'

NCD-110. In this mode, the user can CHR$(29) | Turn On Outputs 1, 3, and 4. CHR$(45) | Turn On Relay 6. | !} WREY =

only control the on/off status of the | oyRrg(a0) | Turn On Outputs 2, 3, and 4. CHR$(48) | Turn On Relay 7. VWv

CMOS 4099 1-bit at a time. o SO i e LS, Y O P W $
CHR$(31) Turn On All Outputs. CHR$(47) Turn On Relay 8. kolol 0‘ ’L_Lvs

The following ASCII characters only I.I;I- SIBLUC:Q t Output m1 3 b
speak to device 0, the quad relay driver. pu outpm——“]

CHR$(0) Turn Off All Relays. NCD- ﬁOB 0
CHR$(1) Turn On Relay 1. Device 1 (
CHR$(2) Turn On Relay 2. TOUY IJ% L7

SXN'Y

CHR$(3) Turn On Relays 1 and 2.
CHR$(4) Turn On Relay 3.

CHR$(5) Turn On Relays 1 and 3.
CHR$(6) Turn On Relays 2 and 3.
CHR$(7) Turn On Relays 1, 2, and 3.

"S10S58201d 80BHeIU] AON 91 0 dn yum peseys Ji eury BjeQ geg-SH eul

CHR$(8) Turn On Relay 4. = }? 22K !
CHR$(3) | Tum On Relays 1 and 4. L L
sl
CHR$(10 Turn On Relays 2 and 4, & . o o
R$(10) urn elays % NCD‘ 110B C o
CHR$(11) | Turn On Relays 1, 2, and 4. 2 Device 0 ®
CHR$(12) | Turn On Relays 3 and 4. Note: RS-232 ground MUST be tied to the ground of these circuits. 'l'l'l‘: & LT, N S
CHR$(18) | Turn On Relays 1, 3, and 4. W o
CHR$(14 T On Relays 2, 3, and 4. Diodes (Dl) - IN4007 i I W T o
o ol it = Transistors (Q1) - 2N2222 NPN M =
CHR$(15) Turn On All Relays. CR - 4 MHz Ceramic Resonator W a
-—|
>

J5 - Baud Rate Select. Remove for 9600 baud, install for 1200 baud. uio uiul

RS-232 Relay Driver Boards Available, Contact Ryan Sheldon (404) 244-2432
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communication in one wack:

SUB RELAY4 (Device!, Pattern!)
‘Compute and send output for a four-relay controller.
PRINT #1, CHR$((Device * 16) + Pattern);

END SUB

In the above example, the RELAY4 subroutine needs only a device number
(from 0 to 15) and a pattern (also from O to 15). A pattern value of 0 will turn off
all relays, while a pattern value of 15 will turn them all on. Other pattern values of
1-14 will actuate the relays in the equivalent binary pattern. So, if nine were trans-
mitted as the pattern, the first and last relays would be on, and the middle 2 would
turn off. This happens because the binary equivalent of 9 is 1001.

SUB RELAYS8 (Device!, Relay!, Status!)

‘Send computed data to an eight-relay controller.

PRINT #1, CHR$((Device * 16) + (Relay - 1 + (8 * Status)));
END SUB

In the above example program, the subroutine needs only three simple vari-
ables. A device number from 0 to 15 will tell the routine which NCD-110 to talk to.
The relay variable should be a number from 1 to 8 corresponding to the relay that
is to be switched. The status variable should be a 1 or a 0. If it's a 1, the selected
relay will be turned on; a 0 will turn it off.

The NCD-110 is the easiest of the NCD processors to understand. Many NCD
processors are fully compliant to this communications protocol. In future articles, |
will show you how you can share this relay driver with our graphics display and
many of our other devices ... all using a single serial port on your computer. NV

If you have any questions about this article, feel free to
call me with your comments and ideas. Please leave a
message for me if I'm not around; your call will be
returned. Call Ryan Sheldon at (404) 244-2432 or E-Mail
at ncdryan@aol.com
If you want to see our complete line of products, visit
us at http://members.aol.com/ncdcat/

Visa and MasterCard welcome.

When ASCII character 0 is received, outputsare 0

When ASCI| character 1 is received, outputs are

When ASCII character 2 is received, outputs are | g

When ASCII character 3 is received, outputs-are

When ASCI| character 4 is recewed outputsare 0
When ASCII character 5 is recewed outputsare 0

%aécoqﬁ

i

...._scg A = Y o P - P ] QB

5
s

_.o_.c_-'o_;-o_;o:—so'—nd-&blo
i —

‘\When ASCII character 6 is received, outputs are. | i Ehal

When ASCI| character 7 is received, outputs are 1

When ASCI| character B is received, outputs are. 0

When ASCII character 9 is received, outputs are 0

When ASCI| character 10 is received, outputsare 1.~ 0

When ASCII character 11 is received, outputsare- 1 0

When ASCI| character 12 is recelved outputs are 1 I

When ASCI| character 13 is recewed outputs ar 1

When ASCII character 14 is recewed outputs a i

When ASCII character 15 is received, outputs are. < 8
Binary  Address n 2 owaae g - FlRange
0000 0 Remove Remove Remove Remove 015
0001 1 Install Remove Remove Remove 1631
0010 2 Remove Install  Remove Remove 3247
0011 2 Install  Install  Remove Remove 4863
0100 4 Remove Remove |Install Remove 6479
0101 5 Install ~ Remove Install Remove 8085
0110 6 ‘Remove [nstall * Install Remove 96-111
0111 v Install nstall 3.
1000 LB Remove Remove
1001 -9 = Install
1010 10 Remove
1011 1 Install
1100 12 Remove
1101 13 install
1110 14 Remove: :
1111 15 Install ,

&

P o e © s € e B i
}. e PRODUCT ENGINEERING ‘I
|
I

Complete On Site
Electrical Engineering Lab

¢ FIRMWARE DEVELOPMENT
R S P o S e Ly B [

Ielalalnlmlalalmtmm et
|| ® REVERSE ENGINEERING

® RF Cmrcuit DESIGN & MANUFACTURING ||

I
||

® MicRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT

DESIGN/LAYOUT

* CAD LAYOUT SERVICES

¢ COMPATIBLE WITH ALMOST
ALL CAD SYSTEMS

®» FROM SCHEMATICS OR
SampLE PCB’s

®* PHOTOPLOTTING SERVICES

¢ 28 800 BAUDE MODEM

Please Call Us Today!
303 Sherman Street » Ackley, lowa 50601
(515) 847-3888
Fax (515) 847-3889 -«

S o o O B ) B

)

For Quick & Competitive Pricing or More Information,

Modem (515) 847-3890

e FINAL TESTING

From Auto-Routing to CNC Routing to Electronic Assemblies. . .
Capital Electronies is Your Best Route For Printed Circuit Boards.

PRINTED CIRCUIT BOARDS
* SINGLE & DOUBLE SIDED
* MuLTI-LAYER & FLEXIBLE PCB’s
* FroM QUICK TURN PROTOYPES

TO SCHEDULED PrRODUCTION RUNS
e FINE LINES, SMT
¢ ELECTRICAL TESTING
¢ PrECIOUS METAL PLATING

e TURNKEY SERVICES
* CusTOM ENCLOSURES

ASSEMBLY SERVICES
e FAST TURN BOARD STUFFING
e WIRE HARNESSES
e WAVE SOLDERING
® ACQUISITION OF PARTS

Internet Access:

For Automated Info Respo
INFO @capital-elec.com

E-Mail: Quote@capital-elec.com

nse:

Web Access: http://www.capital-elec.com
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| COMPUTER HARDWARE cont. |

MONITOR TECHNICIANS! 10 step
program for successful analysis;
diagnosis, and repair of high voltage
and power supply problems in com-
puter monitors. Booklet available for
$20 from Computer Vision, 6905
Indian Bay Rd., Montague, MI
49437.

MONITOR ADAPTERS. Convert
OEM. (incl. PGA) 31.5KHz & above
monitors with BNC connectors to
PC use. Model VA10 VGA to RGB+
Sync $45. Model VA11 VGA to
RG/Sync-B $55. VA12 VGA to PGA
(DB9) $45. Rich, Pikul & Assoc.,
101 Glenfield Dr., Festus, MO
63028. 314-937-0335.

LIQUIDATION! STOREROOM
cleanout, obsolescent computer
stuff, cheap! For list, E-Mail <arman
mik@n-jcenter.com> or SASE to
Box 785, Ormond Beach, FL 32175.

BUILD YOUR own IBM computer
from available parts with the help of
an easy to view 79 minute video
tape. This award winning VHS
shows you how to save money or
start a small business by assem-
bling any compatible 386 to Pentium
MMX computer in a step by step
easy to follow procedure. It's easy
when you know how! Order your
tape today, while supplies last, on'ir
$29 (reg. $59.95) |!‘Jlus $2.95 P&H.
Send check to: EVP, PO BOX 2201,
Northlake, IL 60164-0201 or call: 1-
800-754-5096 now!

CHEAP IBM PC PARTS! Disk con-
trollers, cases and power supplies,
floppy drives, CD-ROMs, mother-
boards, coprocessors, cables, video
cards, fax modems, and more!
Examples: NEW Genuine Intel
Pentium CPU 60/66 MHz and PCI
mainboard with 256K cache $75.
Tape drive Archive 11250Q
250meg+ used drive, software and
new tape $35. Call Under The Wire
Electronics (UTWE) 626-930-1121
(or try 818-930-1121 10am-5pm
PST) or fax 626-930-1123. UTWE,
235 E. Colorado Blvd. #211,
Pasadena, CA 91101. E-Mail:
JohnUTWE @aol.com

EXTERNAL SCSI cases with
ower supply for CD-ROM, tape,
ard drive, etc. Includes 2 Centron-

ics 50 pin connectors and internal

cables, power LED, power cord, etc.

Used but in good condition. Single

device case $30, 4 device case $50.

New cases also available! Call

Under The Wire Electronics (UTWE)

626-930-1121 (or try 818-930-1121

10am-5pm PST) or fax 626-930-

1123. UTWE, 235 E. Colorado Bivd.

#211, Pasadena, CA 91101. E-Mail:

JohnUTWE @aol.com

NEW “All-In-One” 486 mainboard
with DX2-50 CPU (upgradeable
128K cache 1Meg Video and 1D

I/0 (and all the cables) for $55 fits in
a standard PC case. 16 30 pin
SIMM sockets. Win95, 0S/2 and
Win3.XX video support. Uses 386,
486DLC, 486SX, 486DX and
486DX2 CPUs. Add 1*9 SIMMs for
$4 each. Call Under The Wire Elec-
tronics (UTWE) 626-930-1121 (or
try 818-930-1121 10am-5pm PST)
or fax 626-930-1123 UTWE 235 E.
Colorado Bivd. #211, Pasadena, CA
91101 E-Mail: johnUTWE @aol.com

GREAT 80486 bare bones system
deal! New 486DX2-50 (or 66) CPU,
128K cache, 1 Meg VGA by Video
7, 16 30 pin, SIMM sockets, IDE
and floppy controller, 2 serial ports
and 1 parallel port, desktog case
with 235 watt supply all for $80 (or
$95 for 66MHz). New cheap key-
boards available too! Call UTWE @
626-930-1121 (or try 818-930-
1121)10am-5pm PST or fax 626-
930-1123. E-Mail: JohnUTWE
@aol.com

AZING

# LASER WINDOW BOUNCE

local law In your state if

lanning to use for accessing

Extender Lens and Cushioned Headsets..........u

COMPUTER
SOFTWARE

PAGING/FAXING build low-cost
data routing system for PC networks
for alpha pagers or fax messaging.
DOS/Windows/Web clients includ-
ed. Complete system $39 on CD.
More information: www.apin.com/
cyigia;link Orders only: 1-800-993-

SHAREWARE CATALOG. Over
3,000 programs, free game on every
catalog disk. Great prices, bonuses,
free disks. Data Mate, Box 2811,
Ronkonkoma, NY 11779.

CAM & MOTION SOFTWARE: Z-
trace, PCB toolpath, $299. Plotcam
motion, $149. cmheater@juno.com
MSG/FAX 407-452-7197, 407-459-
2729 http://www.megabits.net/ddt

LINUX! LINUX! LINUX! If you
aren't purchasing your Linux prod-
ucts from us, you are paying too
much! We offer the major distribu-
tions (Yggdrasil, Slackware, Red
Hat, etc? at great prices! We also
carry a full range of books. Contact
us at www.cheapbytes.com and
use our secured web server. E-Mail:
sales@cheapbytes.com Fax: 209-
367-8518. Cheap*Bytes, PO Box
2714, Lodi, CA 95241.

SCIENCE PROJECTS sicraricnals

Remarkable concept allows user to hear sounds within a
premise over a beam of laser light reflected from a

PRODUCTS!

ELECTRONIC & SCIENTIFIC DEVICES

Ny
| £

5

SpRe

6 TRANSHIE

CAUTION: Check Publlc Law 90-352

window or similar surface. Experimental device provldé_ — Sensifive Ultra Cleor §
hours of interesting and educational use. Utiizes a visibid../= A R 1 =paisn
red (aser that simplifies allg:'\rnenf and d:scggr&gze;t % i 2 ! Mie + Telophone Tronsmitier

llegal use. Usable range will vary-expect a o rcave: i e e

meters, Opfional lens wil increcse range 200 o 400 - e | 3 sl A i S
metersl Further range requires ex| ve optics. pay || S22 TORT TS A v I
Requires a sturdy vic?eo tripod (noﬁencl‘) Cautlon-check A L P Wit by i b

oral communication. — Reemites Rebroocicass ]

IWB5 Plans...........$20.00 IWBSK KIT/PLANS........ccoovisismmererd 149,50 & e Renge TV/P Dlepler. A
LWB50 Ready to Use With Selected Laser Pointer.....auna S 19050 wasm i R T e T T 0 .
IWB70 Above With High Performance Laser Gun Sight, Long Range mu'mum"':'.- on 'HELPFUL HINTS Using Wireless Devices

e

ss.wl

COMBOX Kifs and Pians.......

ULTRA BRIGHT LASERS
4 to 7x brighter 650-630 nm Radiation

ALL METAL CONSTRUCTION
1 YEAR WARRANTEE

‘ . BATTERIES INCLUDED |-
LAPNG5 15mw equ
LAPNS3 30mw equiv 3000 fi........

JACOBS LADDER| ¥
Observe nh E

i WHSER RAY
ENERGY CHARGING

CUN -~ |GRAVITY GENERATOR
e

||Lacunz poi...........
52| BURNING CO2 BENCH

I
All Parts

CK.

From o Smal CK
FQCUSABLE=E

TRANSISTORIZED TESLA COIL

TURNS A LIGHT BULB INTO A
SPECTACULAR PLASMA DISPLAY

LS oo ooy PSSR P 19ROKY TESLA COIL

10- 14" of Explosive
Bolls of Lightning

LASER | ket

Levitate an ObjecH
GRA Pians and Book........$20.00
GRATK Pwr Sup Kit/Plans,.. $99.50
GRA0 Assbled Pwr Sup...$149.50

=T ELecTRONIC YyPNDSIS
4ND MIND CONTROL

Control wic. Datoct Roftles and Other
Macharical Almomoher, i

CYBEREAR Ready fo use...$1

Tronsmits Wireless Enargy =~ * Strange and Biz
frons: — ame
Noiseless Operation ol effects.
12 VDC/5 Amps Battery Sre 20" Hx 3
sl St i
115 VAC Optional Converter wgfgm- zs:m ds
Control For Effect Lobaled “Use Caution" g gt Ui
TCL5 Plars... BTC3 Plars.... EGUN] Plans with Parts Lst........$20.00 5.00
TCLSK Kit/Plai $59. 50 |All Parts are Individually Avaiiable MIND2K Kit and Plans 9.50
TR A vy rs0 T R S
PS.. X
ol . B eS I
€ CYBERNETIC EAR! NDE V.
Us For Courbary Lowering of TV Valume _siilag | mmn Chack 3

FMVIK KR PIONS. . oo

$39.50 T

—

Y GUN,Peovecrs eveeoy
e F%_‘ = | , : snocm&&t&g:mu’;

e e
E

Remote control your homelil A
3 MI TELEPHONE e Weapons Potentiall S o oo
TRANSMITTER TELCONS PIGNS oo d 1000 | KOGZK KIIPAGNS v 89950 | SHKTKKIF OF Pot Mol 1.50
Tunabls On FM Broadcost, Excadlent TELCONJIK  Kit/Pi $99.50
Project, Ory Tranamits Whan Phone i TELCON3O Ready 16 Lise. ... § 149.50
VWPMZK Kit/Plans........... $39.50 i M bt AEEPER LR

BEEPIK BEEPER ALERT KT 19.95
ELECTRIC CHARGE GUN
WITH 15 FOOT RANGI

PHASOR BLAST WAVE PISTOL

Kit/Plans,
PPP1OReady to Use......$79.50

FREEI 100KV Stun Gun ...
ECGIOWith STUN10Q........ 5249.50

i | e
ATTENTION! Someincs, | Unlvemsl £ Vo
Powerad Mini Sized %

L 7.5 X 7.5 X 7" Light

ATTENTION!! RAILGUN EXPERIMENTERS
HIGH ENERGY PULSER *"=sias?

RAIL GUN, COIL GUN, EXPLODING WATER, ANTIGRAVITY, MASS

Switch 1K)
or 115 VAC

for research in: 7 | HEP3 Pians High Energy Puser/ignitor, HOTSHOT $15.00
forage). ]
STUNGUNS SOLD SEPERATELY | SSVEES DRSS, | PP iy O ey o ==
STUN300 300KV StunGun.... $69.50| MINIMAX4 4KV@10ma.........$19.50 | HEPCAP 80O Joules Energy Storage. 199.50
120U Y Lol 24 Hir Toll FREE "Orders Only* Line 1-800-221-1705 | We Accept MC, VIS, Cash, MO,
T ey -c1x Your Order fo 1-603-672-5406 Sh COD Orders Add
9 to 5 pm EST Information Line 1-603-673-4730 $4.75.

S SILRUGESILRSSNY See Our Web Site at http://www.amazing 1.com | REQUEST A FREE CATAL

Write in 102 on Reader Service Card.
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BRIGAR ELECTRONICS

7-9 ALICE ST.

BINGHAMTON, NY 13904

PHONE: (607) 723-3111
FAX:  (607) 723-5202

E-MAIL: BRIGAR2@aol.com

Most orders

within 24 hours
of placement.
$30.00 Min. Order

CREDIT CARD DISCOUNT
§ 0.00 - $99.99 NET

$100.00 - $249.99LESS 10%
$260.00 - $499.99LESS 16%
$500.00 - $999.99LESS 20%
$1000.00 AND UP LESS 25%

ship

SERVING: *INDUSTRY oS @HOOL» +HOBBYISTS «EXPERIMENTORS «CONSUMERS
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON

CABLE CUTTERS

MFG: GB ELECTRICAL PART # GC-73
Precision ground, high strength steel blades
Contoured cutting blades hold cable firmly
while cutting Cushioned vinyl hand grips for
high leverage cutting Cuts copper or aluminum
electrical cables including battery cable, welding
cable and control cable. Cuts tubing and hose.

ULTRASONIC LIGHT SWITCHMFG: LITRONIC
Replaces exsting wall switch - Great for home alarm
systems or controlling lights & small appliances, ON-
OFF Switch-LED TRIP Indicator COLOR: WHITE
SIZE: 5"Wx 5"H X 1-3/8"D

@ VOLTAGE 120 OR 277VAC S080HZ

#MN LOAD 80 WATT 120V

#MAX LOAD 1000W 120V

Sensor Low Power Uttrasonic 25KHZ
SADJUSTMENT: Sensitivity &

Time out (0 TO 25 MINUTES)

oD« tion 8 i

included. ENERGY SAVINGS §
30 TO60%
Orscinat Prace $100.00
SPECIAL SALE PRICE

e STZO5 EA.

5 FOR $60.00

MOTION SENSING
AUTOMATIC SWITCH

PANELITE - LIGHTED PUSHBUTTON SWITCH
SIZE: 1-3/8H x 0.85"DIA. ?
SOLDER/QUICK CONN. TERMINALS
SPOT -N/O, N/C
BRIGHT FULL SURFACE ILLUMINATION =
Opp. force: 7 ONCE
complete with hardware - bulbs included
BRIGAR SALE - YOUR CHOICE .....
PART # COLOR
LB-18WK12FJ Green
LB-16WK12-GJ BLUE
LB-16WK12-EJ

DESCRIPTION

ON/OFF 3A 126 VAC 3A 260 VAC
0AVA MAX 28V MAX
YELLOW MOM. O04VAMAX 28V MAX

GREEN DIFFUSED
SIZE: T1

DIAM: .119"-3mm
17V @20mA
BRIGAR PRICE....
100 PCS. @ 6fea.
500 PCS. @ Gfea.
1000 PCS. @ 4cea.

B M E DEELD
200 WATT -
MFG: 3Y TECHNOLOGY #PA-4201-1
INPUT: 120/240 VAC (Switchable
OUTPUT: 5V @ 20 AMP

12v@ 8AMP

- 5V@0.5 AMP

A2V @ 0.5 AMP
UL Approved -
Size: 8-1/4Lx6Dx6H
AT compatable connectors .....

AT COMPATABLE

Fan Cooled

$1085

222 WESTERN DIGITAL MODEL# WDA-L160

3.5 160 MB IDE HARD DRIVE
RW F " Matted
Hi Track M

924 10 35 160
THEWDA-L160 designed for [BM or IBM compatables
AT (288,388 and 488) systems. AT interface [DE Hard

MULTIMETER

MFG: PHASTRON

| Analog meter movement 50 Mico Amp

D.C.full scale. Large 4.5diam - 3.5  viewing area.
Zero adjustment knob. White face. Scales: In
Green,Black, and Blue lefters. Three AC &

three DC Voit Scales. 0-2.5,5and 10. One
resistance scale from Oto . Includes
mounting hardware. BRAND NEW - FACTORY
|BOXED. REDUCED PRICE ..... $4.95

R PRODUCTS # HE381
Linear power supply module.
[Size: 2-1/4'W x 4-34'Lx 1-12°D
nput: 115vac 50/60hz 271 ma.
Output: Svdc 5000ma.
Price... $24.95 ea.

PACKAGED -‘;

Pheonix contact # CM62-PS-120AC/24
Linear Regulated compact POWER
SUPPLY INPUT: 120VAC
IOUTPUT: 24VDC 1AMP

& overload protected. UL & CSA
IAPPROVED. SLIDE MOUNTABLE.
Unitincludes heat sink
ISIZE: W X 5-12H X2-12D
INEW FACTORY BOXED. MANUALS
INCLUDED. LIST PRICE .. $259.95
IBRIGAR PRICE.. § 59.95

2 x 16 SMART LCD DISPLAY E
GOLDSTAR MODEL #L.C16208 ELECTRON AMERICA C.
=Character: 16 +Line:2 -Powerrequirement:5vdc @ 3mA
Window size: 5/8" x 2-1/2"L - 2 goldstar drivers: #GM9120 -
Display comes mounted on a 3-3/4" x 4-1/4" circuit board
with 16 mini push bution switches and 3 rectangular LED'S.
(No schematics with this item) SALE.... $1295

: Zn

LCD DISPLAY

RN~
Nidec BETA V High Volume FAN # TAS00DC
Model # A34263-58

MODULAR TELEPHONE CABLE RJ11
BLACK 10 FT. FLAT CABLE WITH 6P4C
MOD Connectors on each end

Gold plate contacts. Fits standar
telephone outlets.

SPECIAL SALE PRICE $1.50

‘ FS) PHILIPS I

SIGNETICS # SC8TC461CCAGS
MICROCONTROLLER

ROMIless/128 60 /O 12MHz com. tamp
68 PIN PLCC

List price...

$24.95

GoldStar

sy ELECTRON AMERICA INC.

1 MEG 30 PIN SIMM MEMORY MODULE
GOLDSTAR #GMM781000NS70

NON PARITY -70 ns
BRIGAR SALE PRICE

PORTABLE FLUORESCENT -MINILIGHT|
Plug in anywhere - No Wiring -as bright
as

mUL Listed. - 3.5walt - 120vac

ESize: 5-1/4"Long x 1-1/4'H x 1-3/4"deep
BColor: White Use atHome:

litchen hallway, stairway, bedroom etc.
Use away: RV,Boat Motel room,Camp

A LEVITON DIVISION

BRANDNEW - DISPLAY PACKED.
PART# 6508
PRICE....$4.96

BORE: .668"

AT THICK

SEALED BALL BEARING
MFG: NSK #6203DU

Diameter: 575" 0.D.

List Price... $7.00
BRIGAR PRICE ... $2.95

EMV/RFI FILTER
CORNELL DUBILIER NF10869-208
RATED 2 X 10 AMP @ 250 VAC, 50/60HZ
PROVIDES FILTERING FOR BOTH SIDES
OF LINE. QUICK CONNECT TERMINALS.
SIZE: 3-1/8" X 2-1/8" X 2°

WEIGHT: 1LB PRICE.... $4.00 EA.

BVOLTAGE: 12VDC ®2.0 AMP =200 cfm
m24 watt EVOLTAGE RANGE 6-14VDC

B BALL BEARING ® Sound level: 55,8 dBA
wAlum inum h d - ®5 blade ph
impelier. mUL & Csa Approved.

®Size: 6-3/4" Diam. x 2"thick

Brand new factory packed.
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Computer Power Supply 225 WATT
MFG: PLESSEY # 00X0109
INPUT:

OUTPUT: +5V 27.25 AMP

SIZE:
UL & CSA APPROVED - Weight 8 LB
FAN COOLED - ON/OFF POWER
SWITCH.

SALE PRICE ... $9.95

100-125V~ 4.6A 50/60HZ
200-240V~ 2.6A 50/60HZ

+12V 7.0 AMP

-12V 0.30AMP
16"L x6"W X 4-1/2°H

5

AC TO DC WALL TRANSFORMER
MFG: AUDIOVOX PART# CNR405
INPUT: 120VAC 60Hz 11W

Output: 12 VDC 300mA

Polarity: Center Neg.

comes complete

with 6' zip cord

2.5 mm Female

receptacle.

UL & CSA APPR.

SALE PRICE ...

$2.25

Write in 52 on Reader Service Card.

MULTIMEDIA MICROPHONE
Omnidirectional microphone is ideal
for voice and sound input into your
computer multimedia applications.

6 ft. cord with 1/8" stereo jack. Includes
stand with tape back for mounting, or
mic can be attached to lapel.

BRIGAR SALE PRICE ... $2.95




[ COMPUTER SOFTWARE cont. |

THE ROSENTHAL UTILITIES Try
FREE http://slonet.org/~doren/

FREE DISK CATALOG and dis-
count coupon! Inexpensive, quality,
IBM shareware and CD-ROMs.
<ASP> vendor: MOM ‘N’ POP’S
SOFTWARE, PO Box 15003-N,
Springhill, FL 34609-0111. 352-688-
9108. momnpop @gate.net

BRAND NEW Windows NT 4.0 not
upgrade full install $150. Mdivici-
no@erols.com 860-267-5951, 860-
267-4982.

BRAND NEW Windows NT 4.0
server 10 license package $275.
Mdivicino@erols.com 860-267-
5951, 860-267-4982.

MARKETING SOFTWARE outper-
form them all, get maximum returns.
Want more information, call 1-800-
228-1628 or connect to
HTTP://members.tripod.com/~GD_E
nterprises/index.htm| GD Enterpris-
es, PO Box 292705, Davie, FL
33329.

SONY PLAYSTATION mod chips:

These allow you to play international

games (imports) also you can play

gold/green CD recordable backups.

Chip & full instructions $50 ea. gty

gisa%ounts available. 1-800-663-
530.

IBM SHAREWARE, free catalog, $1
disk, 35¢ specials, huge selection,
100% virus free. PMA, Box 2424,
Scottsdale, AZ 85252. 602-496-
6547. Specify disk size.

20,000 + TECHNICAL REPAIRS for
TVs, VCRs, PROJECTION TVs,
CAMCORDERs, AUDIO on disk.
COMPONENT/BOARD LEVEL
REPAIRS. Installs on your hard
drive. Easy look-up by model/chas-
sis number. ADD your own tech
repairs. PRINT out repairs. FREE
DEMO. HIGHER INTELLIGENCE
SOFTWARE, 60 FARMINGTON
LANE, MELVILLE, NY 11747. 1-
800-215-5081.

ATARI & Colecovsion games &
magazines wanted! Send your list.
Video Games, Box 9542, Pittsburgh,
PA 15223.

COMPUTER EQUIPMENT

WANTED

WANTED: FOR historical museum,
pre-1980 microcomputers, maga-
zines, and sales literature. Floyd,
VA 24091-0341 (540-231-6478/540-
763-2321).

HP CALCULATORS wanted: mod-
els 10, 70, 81, 97S, and calculator
watch for private collection. Bob
Morrow, 317-855-2348, rkmor
row@aol.com

Z88 PERIPHERALS, manuals want-
ed. Tel+Fax: 415-567-8504.

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

TEST EQUIPMENT

MILLIONS IN scrap gold are about
to hit the market in the form of old
computer junk. I'm making a bundle
recycling this material and you can
join me. Call 24-hour message: 603-
645-4776.

www.lehmanscientific.com check
it out! Online inventory! New, used,
surplus analytical balances, micro-
scopes, DMMs, oscilloscopes, cen-
trifuges, power supplies, chart
recorders, Gaussmeters, unusual
experimenter's items! Lehman Sci-
entific 1-800-784-8680.

WANTED: RADIO service monitors,
IFR, Motorola, Marconi, HP signal
generators, spectrum analyzers,
and late model HP equipment. 716-
763-9104 or 716-661-9964. Fax:
716-763-0371. http://www.madbbs.
com/amtronix

GENERATOR/OSCILLATOR
SALE: HP 8640B/002/003 1024MHz
$1,800; HP 8640B/001 512MHz
$850; HP B8656A 990MHz (HP-1B
$1,950; HP 8601 $375; HP 652

$200; TEK FG 504 40MHz $375;
FG 507 2MHz $425; HP 8616A
$275. AST GLOBAL ELECTRON-
ICS. Voice: 1-888-216-7159; Fax:

SPECIAL PURCHASE Sorensen
lab power supply QRD 40-75 $50, 4
available; Fluke 8000 DMM $60.
Psitech Plus 707-745- 4804, Fax
707-747-5277 E-Mail: apeas@ix.
netcom.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 equipment manu-
facturers are represented. 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

814-398-1176; E-Mail: astm
tg@toolcity.net

rk 84074. 801-882-7188, FAX 801-

882-7195.

=~ ACE COMPUTERS

rospect Heights, lllinois

(800) ACE-! 5936 WWw. acecomputers com

© Intel 430TX Chipset w/512K Plpulmad Burst Cache

® 32 Megs SDRAM

® 24X Speed CO-ROM Drive, Multimedia compatible

* 3.2 GB UDMA Hard Drive/1.44M Floppy Drive

© US Robotics 56KB Fax/Modem (ADD $50 Rebate!)

* Diamond Stealth 30 ViRGE Video PCI ZM EDO

* 15" SVGA Monitor w/0.28 Dot Pitch

* Sound Blaster 16 Plug & Play with 160W Speakers

* Microsoft Ergonomic Style Mouse/104 Keyboard

® Mini-Tower Case wi250W UL Pwr/2 Fans

*Airmedia Wireless Internet Antenna

* Microsoft Win 95 or Windows NT 4.0 (Add $99)
Add Only $199 with System!

&8 East Camp McDona,

) l l \\ €

® Intel 440 LX Chipset wj U
® Intel Pentium |l Processor with 512K Cache

* 32 Megs High Speed SDRAM (Exp. to 384Mb)

e 24X Speed CD-ROM Drive, Multimedia compatible
* 3.2GB Ultra DMA Hard Drive/1.44M Floppy Drive
* US Robotics 56Kb Int. Fax/Modem [$50 Rebatell)
* AGP Video -ATI Xpert@ Play -4M RAM

* Panasonic S70 - 17" -0.27 Dot Pitch Monitor

* Yamaha 30 Wavetable Sound w/Amplified Speakers
* Airmedia Wireless Internet Antenna

* Microsaft PS/2 Mouse/104 Keyboard

* MidTower ATX Case w/3 Fans

* Microsaft Win85 or Windows NT 4.0 (Add $88)

Since 1983
(847) 253-9498 FAX

mrﬁ—m
Microdyne NE200D - ISA Coax/AUI Network Card

*P166MMX-$1599 *P233MMX -$1799
*AMD K6-200-§1649 *PII-233MMX-$1949
*P200MMX - §1699 *PII-266MMX-52149
*AMD K6-233-51849 *PII-300MMX-52399

*PII-233MMX-$2349*
*PII-266 MMX-52549*
*PII-300MMX-52799*
*-(After $50in Modem Rebates)-*

liyama Visionmaster 3 Y i

liyama Visionmaster 8817E 0.26 Dot, 1600 x 1280, Digital
liyama Visionmaster 9017E, 0.25 AG - PC Editor's Choice 8/87
liyama Visionmaster 8221, 21" Manitor, .27mm Dot Pitch
liyama Visionmaster 8721, 21" Mnrmr 1800 x 1440 Resolution
liyama Visionmaster 8021E, 21" Diamondtron
iyama Visionmaster 9221E, 21" Di

egaplus on-Interiaced 0. ot Pitch
Megaplus 15" Non-Interlaced 0.28 Dot Pitch
Sony Multiscan 15sf Trinitron, Digital - Special Purchase!
Panasonic §70, 0.27 Pitch, 3 Year warranty-1Year onsite!

Sony Multiscan 17sf 0.25 Aperture, Digital

NEC Multisync XV17+ 0.25 Dot Pitch, CromaClear, Digital

MAG Innovision MX-21F, 0.28 FST

NEC Multisyne P1150, 0.28 Dot Pitch

Sony SPD300 SFT, 0.25 AG, Trinitron Tuhn
DECEMBER

Digital, 1280 x 1024 :2?9
1800 x 1440 Resolution $1589

Megaplus 17" Non-Interlaced, 0.28 Dot Pitch, 1280 x 1024 $448
MAG Innovision DJ700 - 0.26 Dot Pitch,Digital, JAG Controls $548
$680

Buy any 17" Monitor and get free Ground Shm in Continental US!

30PN _SIMM MODULES
IMx§ SIMWSIPP

$ 14.98
Micradyne Home Gaming Kit (2 Cards, Coax Cable) $ 2499
Microdyne NE2500 - ISA Twisted Pair Network Card  § 20.99
Micradyne NE2500 - ISA Combo Network Card $ 30.98
3Com Etherlink Ill - ISA Combo Network Card $ 79.98
Microdyne NE2500 - ISA Combo 5 Pack $118.89
Microdyne NES500 - PCI Twisted Pair Network Card ~ § 40.99
Microdyne NES500 - PCI Twisted Pair 5 Pack $179.89
SMC Etherpower - Twisted Pair Ethernet Card $ 49.99
3COM Etherlink XL - PCI Twisted Pair Ethernet Card $ 59.98
SMC Etherpower - PCI Combo Ethernet Card 69.98
Micradyne NES500 - PCI Combo Network Card ¢ 69.99
Microdyne NES500 - PC| Combo 5 Pack $249.99
3COM Etherlink XL - PCI Comba Ethernet Card $ 89.98
SMC Etherpower Il - 10/100 PCI Ethernet Card $ 69.99
3COM Etherlink XL - 10/100 PCI Ethernet Card § 79.98
Intel p Pro - 10/100 PCI Ethernet Card $ 79.98
Intel Etherexpress Pro - 10/100 PCI 5 Pack $340.89
N
I Magitronic 8 Port/16 Port Rackmountable Hub $69/$118
SMC EtherEZ Hub 8 Port Desktop/16 Port Rackmount $138/$379
3Com OfficeConnect 8 Port Hub §148
3Com Superstack 12 Port Rackmountable Hub 4328

SMC Tigerstack 12 Port/24 Port Hubs with NMM § 479/$898)
ALL ABOUT NETWORK EQUIPMENT NOT LISTED!

1M x 9 SMM
72PN _SIMM MoouLES

4M NonParity|EDO[Parity SIB4161529
BM NonParity|EDO[Parity $29/827)345
16M NonParity|EDOIParity $40/845/559
32M NonParity|EDO/ Parity $B5IST013109)
64M EDD|Parity $259($329

168 PN DIMM MopuLES
16M SORAM 10ns $55
32M SDRAM 10ns
64M SORAM 10ns

$348

$548

4589

$1388 lpentium ® 11- 266 /133 M

$1788 flpengiym * Pro 200 Hhz-$126/200-156K
#1699 panvium * Pro 180 Mh/150 Mz

$749

54975449
$199/8479
52995199
£19/5229

MOTHERBOARDS FOR
PENT:UM’PRQCESSORS

BI:M E5ﬂ ATIMOTI |'75 233Pm HJEIZK DIMM MMX
Tyan Tomeat , Single/Dual CPU, wi8 SIMMs,512K

SuperMicro PS5MMS98-Intel 430TX, 512K

Quicktek, P75-200 wiAdaptec 2040UW SCSI2,512K Pipe.

ASUS TH?[TXB?E AT-430TX, P?5 233 PCI w.'SI!K

ICM Bllll TSIHIII MHz, Intel HBFI GNM PCI/ISA

Supnrmm AT or ATX 150-200, Intel 440FX, PCIISA

Intel FRMUFX [Iull Pro, UW SCSI,10/100 LIH, Alldln ATX

™
2037 $339/5189/5129)

$199/5139
$120/%99

$148/$158 rllil!.T.]' A
Tyan Turbo-2 l‘l’JATX, Intel 430TX w/B SIMM/2 DIMM 512K $139 R

§149
§279
$148

R
$199 P
$218

$499 F

i

Asus P2L97 - Intel 440LX, PCIJ’ISAMGP ATX
Asus P2L87S - Intel 440LX, PCI/ISAJAGPIUW SCSI, ATX

S icro PBSNE II - P-ll with Standard AT Form Factor
Supmm:m PBSKS/SKS-P-1l/P-Pro, ATX, UW SCSI/No SCSI
Tyan Talwe Il - Dual Prucuur Pmtlum Il, ATX

Tyan Tamcat IJII Intel 430H:¢ Single or Dual Pmmw
Tyan Titan 1ll/Titan VX - Intel 430FX/VX, 256K Cache

Intel 440FX Chipset, PCI/ISA, SIMH:, ATX
Intel 440LX Chipset, PCI/ISAJAGP/DIMMs,ATX $ 218
Intel AL440LX - Intel 440LX, PCHISA/AGP/DIMMs,Audio, ATX $ 229

Supermicro PBOLS-440LX,Dual PZ,PCI/AGPIDIMMIUW SCSI

199 g
: $480.99

P CD-Writer Parallel CD/RW
MoDEMS
irmedia Wireless Modem
$ 299
$ 499 JUSR 56K Voice Int/Ext $139/$158
$ 249 SR 66K Courier Int/Ext $145/$175
4340/424g[f#50 Rebate on IISR 56K mlu Abovell)

$38.99

$69.99
$119/$1389

Enhanced IDE & SCSI2 Hard Drives
IDE

1.08 Gig Seagate, 9 ms access $119.99
1.28 Big Seagate, 12.5 ms access $120.99
1.28 Gig Western Digital, 10 ms access $148.99
1.81 Gig Western Digital, 10 ms access $150.99
1.62 Gig Quantum Fireball Ultra DMA, 9 ms $169.99
1.75 Gig Seagate, 12.5 ms access $130.99
2.14 Gig Seagate, 12 ms access $168.99
2.14 Gig Western Digital, 10 ms access $179.99
2.14 Gig Quantum Fireball Ultra DMA, 9 ms $180.99
2.55 Gthncmpulrs Mustang, 8 ms access $179.99
3.1 Gig Western Digital, 11 msaccess 200.99
3.2 Gig Quantum ireball Ultra DMA, 8 ms $209.99
4.0 Gig Western Digital, 10 ms access 249.99
4.0 Gig Micropolis Mustang, 8 ms access $248.99
4.3 Gig Quantum Fireball Ultra DMA, 9 ms $259.99

5.0 Gig Micropolis Mustan 8 Omsaccess $289.99

5.1 Gig Western Digital, 10 ms Ultra DMA $209.99

6.4 Gig ﬂuamumflrahall Ultra DMA, 9 ms $330.99

6.4 Big Seagate Medalist Pro, Ultra DMA, 9 ms $330.99
6.4 Gig Western Digital, 10 ms Ultra DMA $320.99

84 Sw Maxtor Diamondmax, Ultra DMA, 10 ms $440.99
8.4 Big Quantum Fireball, Ultra DMA, 8 ms $499.99

SCSI2 DRIVES

2.1 6B Quantum Fireball Ultra SCSI, 8 ms $249.99
2.1GB Seagate Cayman Ultra Wide, 9 ms $269.99
3.2 6B Quantum Fireball Ultra SCSI, 8 ms $320.09
4.3 GB Quantum Fireball Ultra SCSI, 9 ms 389.9

$ 9
4.5 GB Micropolis Tomahawk Ultra/Ultra Wide 8 ms$578/$589
4.5 6B Seagate Barracuda Ultra/Ultra Wide, 7.9ms  $ 589.89
6.4 GB Quantum Fireball Ultra SCSI, 9 ms $489.99

8.7 GB Micropolis Tomahawk Ultral Ultra Wide, 8 ms$ 879.99
9.1 6B Micropolis Scorpio 5.25" FH SCS12/Wide 8 ms $ 589.99
9. ‘IG|| IBM Duhwlllmwﬁe? Inl
9.16ig UI

$ 7!&99

$79/499

AT! 3I] Xpmum IHMM PCI

Diamond Monster 30 - 3DFX VooDoo Chipset Add-On  $178
Matrox Mystique 220 PCI with 2Mi4M RAM $118/$149
ATl Pro Turbo PCI + PC2TV wi 4M[BM SGRAM  $148/$218[

Matrox Millenium 1l PCI 4M/8M WRAM(1920x1440)$179/$249
Diamond Stealth 30-3000 PCI 2M/4M VRAM $129/$179

Creative Sound Blaster 16 PNP
Creative Sound Blaster 84 Value
Creative Sound Blaster 64 Gold

$48.9

i

$79

ATI Xpert @ Work/Xpert @ Play AGP 4M (BM +$50)$178/4189
Diamond Viper 330 Pro AGP with 4M RAM/BM RAM$178/$229
#9 Revolution 3D Pro AGP with 4M WRAM/BM WRAM $288/$429
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Getting Started

With the cost of solar
arrays coming down, many
experimenters are wonder-
ing how they can get in on
harvesting free energy from
the sun. If you have investi-
gated this topic, you proba-
bly realize that solar energy
is far from free. After pricing
an 80-watt solar panel at
$400-$500, it is difficult to
look at a 500-watt modified
sinewave inverter costing
yet another $500.00. Add a
good quality deep cycle
lead-acid battery and the
total cost of a small photo-
voltaic system can set you
back well over a $1,000.00!

This project suggests a
low-cost alternative to pur-
chasing an expensive new
inverter and yet produces
quality modified sinewave
power for your household
appliances. All but the most
sensitive of electronic equip- |
ment may be run, including
televisions and computers.

By retro-fitting an ordinary UPS
(Uninterruptible Power Supply, typically sold for
backing up computers) with a larger battery, and
making some minor modifications, you can
effectively turn it into a low-cost power inverter.
It is inexpensive and it works.

It is important to realize up front that certain
appliances do not lend themselves well to pho-
tovoltaic power. Capacitor-start inductive motors
are an example. A capacitor-start motor may
require more than twice the run power to get
started under load. Refrigerators, washing
machines, dishwashers, and air conditioners fall
into this category. Other devices simply require
too much energy to be solar-powered practically.
Full house heaters, oven ranges, and water
heaters fall into this category. This still leaves a
surprising number of devices that consume sig-
nificant amounts of power, most less than 500
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. watts. They include: stereo systems, radios, tele-

visions, computers, and home lighting.
Small amounts of power consumption even-

¢ tually add up to large amounts. A 100-watt light

bulb left burning 24 hours a day will consume
2.4 kilowatts per day. In an average month, this
adds up to 72 kilowatts. At the typical rate of 20
cents a kilowatt-hour, this one light bulb will cost
monthly over $14.00 to burn day and night! No
wonder we try to turn off lights when we aren't
using them.

However, if you are an average tech-hound,
you probably own quite a few things that never
get turned off — maybe a fax machine, a person-
al computer, or a radio. Try this experiment and
just add up all of the wall warts plugged in — the
wall transformers that power your portable tele-
phone(s), battery chargers, caller ID boxes,
answering machines, and so on. | was surprised

to find almost 60 watts
worth of these alone in my
home!

It is difficult to cut costs
on a solar panel. While
amorphous silicon construc-
tion has dropped prices sig-
nificantly, the lower limit on
cost is fairly constant across
the board. It is difficult to
find bargain basement
grices on solar panels capa-

le of producing the several
amps of current necessary
to charge an automobile
battery. Small, cheap panels
just will not be sufficient to
replace the charge taken
from the battery by even a
tiny load.

If you are serious about
employing alternative ener-
gy sources, it is likely you
will end up paying a lot for
a decent quality solar array.
You will have to try to cut
costs elsewhere.

During recent forays to
hamfests and computer
shows, it became apparent
that a large number of used
UPSs were hitting the tables at bargain prices.
Nothing more was wrong with them except that
the internal batteries had worn out, but the for-
mer owners were simply not interested in repair-
ing them. This was not surprising considering the
batteries inside the units were usually small 6 or
12-volt, 7 amp-hour, lead-acid gel-cell batteries
made by Yuasa-Exide or Matsushita Electric, cost-
ing half as much as replacing the entire UPS! No
wonder no one wanted to repair them.

The computer UPS is an example of technol-
ogy where function follows form, instead of vice
versa. The size and shape of the batteries inside
these units are determined by ergonomics
instead of physics. They are simply too small.
After all, nobody wants to stash a car battery
under their mahogany desk next to their person-

| al computer. This is why the UPS ratings are so

tiny.

VUNSOLDERING




A 500 VA UPS is rated for only
a few minutes at this output, not
because the circuitry can't take it,
but because the teeny gel-cell
packed into the UPS box is only
rated at 7 amp-hours. Under a 500-
watt load, this battery is having
over 40 amps sucked out of it. No
wonder it only lasts five minutes!
This probably also accounts for why
so many of these units are going to
the trash pile.

Lead-acid batteries dislike
being discharged fast and deep —
they often do not recover well from
this kind of treatment. After only a
few power outages, the battery is
probably on its way out. This is
where you — the experimenter —
can take over.

Used UPS

When shopping for a used UPS,
be prepared to test it and to open g
it up. Most "dead" UPSs will have enough charge
capacity left in the battery to switch into invert
mode when the plug is pulled from the wall. You ||
can usually perform this test yourself at the com- |
puter show or the hamfest. If the UPS will hold |
any kind of a load at all, so much the better,
although this is not necessary for a successful
conversion.

itis a good thing when hunting for a used |
UPS to keep a little six-watt night light in your |
pocket to use as a test load — it is enough to
test the inverter section of the UPS, and it is not
so much as to bring a weak battery to its knees |
in two milliseconds. '

Plug the unit in and turn it on. There should ;:
be an indicator light on somewhere. If not, check |
the fuse, but be suspicious. A blown fuse may be 1
a simple fix or it may mean that the unit was il
severely overloaded. Carry around a two-amp i
slow blow fuse to test units, if necessary. If the
switch light comes on, plug in your test night
light and pull the plug.

If it lights, and the unit starts alarming and
gives off a 60-cycle buzz — even for a few sec-
onds or so — you probably have a winner. If the
seller will allow you to pop the unit open, you '
can also verify that it is a 12-volt model. The vast |
majority of them are. !

Most of the newer UPS units have standard- |

Shopping for a v
2

y
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_away from the circuit board
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| ized on 12 volts as the primary power supply.
| Some older units out there use six volts and |

have also seen some that use 24 volts. There are
efficiency advantages to using higher primary

| supply voltages, but for lowest cost and ease of
| conversion, try to stick with the 12-volt models.
| Our conversion project will use a Kensington

Power Backer 520. It only cost us $40.00 at the
local flea hamfest.

! The Conversion Process

Make sure the unit is unplugged and pow-
ered off. Start by unscrewing the case screws.
Usually the case is a shell type. You should not
have to undo screws for the feet or the back of
the unit, although individual units vary (Figure
1). Slip the shell off toward the back of the unit,
being careful not to tear any cardboard spacers
or short any power lugs.

If the unit has any battery power, turn it on
and try to identify the location of the alarm on
the main circuit board. It will usually be a small
black cylindrical or square object with a hole in
the middle, or small grille holes. Once you have
identified the alarm transducer, turn the UPS off.
Carefully unsolder one leg of this transducer, tak-
ing care not to break or burn any of the traces
on the circuit board. Bend the transducer up and

[|
iu

(Figure 2). There may be other

| ways to silence the alarm, but we
¢ have found this to be the simplest
and most reliable method.

Identify the batteries. They will
probably occupy most of the
space in the UPS. The configura-
tion may vary, so look at them
carefully. If there is only a single
battery and the voltage is marked
on the side of it, then all you
need to do is to carefully label the
battery leads positive and negative
and then disconnect the battery.

In multiple battery configura-
tions, note if there is a single
short jumper going between the
two batteries. If so, then they are
connected in series. If the two
batteries are six volts, then the
unit is a 12-volt unit. If the batter-
ies are 12 volts, then the unit is a
24-volt unit.

= The two batteries may also be
Wll'ed in parallel. If this is the case, then there
will be jumpers on both sides of the batteries
connecting them together positive to positive
and negative to negative.

After you have correctly labeled the power
leads, feel free to remove the batteries. Although
you can leave them in the UPS without affecting
the conversion, there is a risk of eventual acid
leakage and damage to the unit. Please discard
them in an environmentally-safe fashion.

In order to supply power to the inverter, we
will have to drill a hole in the case. Carefully drill

. a 3/8" hole, preferably in a place that is not

NS ey

removable (like the shell). We drilled our hole in
the back of the unit. Make sure there are no
other components near the hole location and do
not drive the drill into the circuit board or other
sensitive locations inside the unit. Carefully
remove any metal chips produced by the drilling
process with a vacuum or a small brush. Install a
rubber or vinyl grommet in the hole (Figure 3).
You must choose a power cable gauge
depending on the power capacity of the UPS you
are converting. To figure out the necessary size
wire for your unit, divide the maximum power
rating (in watts or VA) by the battery supply volt-
age (6,12,24), and then look up the wire size
nearest to your final current draw in amps (Table
1). Our Kensington drew a maximum of about
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45 amps (520 watts divided by 12 volts = 43.33
amps).

The table suggests an 8-gauge copper wire
will be more than adequate to supply this
amount of current. This is a fairly large wire, so
what we did was to go to a flea market and pur-
chase a "cheapie" 10’ car jumper cable for about
$8.00. By cutting it in half, we got two big power
s:._lpp'ly cables complete with heavy-duty battery
clips!

Five feet will be plenty of cable to connect
our inverter to the battery. Bear in mind that
increasing the distance between the battery and
the inverter will require heavier gauges of wire to
cut resistance losses. Small losses in this power
cable will amount to big losses in the overall effi-
ciency of the power conversion. For example,
increasing the distance from 5’ to 50° from the
battery to the inverter will require that we go
from 8-gauge wire to #4/0 cable to keep the
voltage drop inside two percent!

Try to keep the battery as near to the unit as
possible. If you wish to place the project in a
remote location i.e., the garage, laundry, or shed,
etc., remember that it is far more efficient to run
the AC output longer distances with less losses
in smaller gauge wire than the DC power supply.

Feed the power wires through the grommet
and tie a knot. This will be a strain relief in the
event that the wires are accidently jerked. Solder
spade lug mates to the power wires in the unit
and attach them making sure to observe the cor-
rect polarity (Figure 4). The red clip should be
positive and the black clip should be negative.
Accidently reversing these may destroy the UPS.
Finally, wrap the connections with electrical tape
and tie-wrap the cable ends to something solid
inside the unit to prevent them from shifting
around.

Testing the Unit

Connect the battery clips to a good car bat-
tery, make sure the polarity is correct, and switch
the unit on. Do not plug the unit into the wall. It
should be in invert mode humming or buzzing.
Connect a load, like your test night light. It
should be on. If you have a multimeter that will
measure AC and/or a frequency counter, you can

. make sure the unit is operating within nominal

—

=l

specs.

Increase the load to the inverter by adding a
100-watt trouble light or some desk lamps. The
unit should carry the load without complaint.

If everything checks out okay, turn everything
off, disconnect the battery, and close the unit up.
The 100% design load capacity of a con-
sumer-grade UPS is sometimes hard to estimate.

We have torture-tested good quality UPSs at
near load capacity for weeks without any prob-
lems. However, if you plan on running your
inverter continuously under high loads, we sug-
gest you make the following additional modifica-
tion.
Additional Cooling Modification

Expensive, high-end inverters tend to have
aluminum cases with heatsink area all over the
unit to allow the output devices to run as cool as
possible. When your unit is open, look inside for
the location of the output devices. These will
usually be on a heatsink of some kind, possibly
on the frame itself.

If the outer shell has ventilation holes,
inspect them to make sure that they are placed
in locations that will offer a good flow of air to
the output devices. If they are not placed well,
you may have to drill additional holes in the
shell to create a better airflow to these devices.

In addition, you may want to bolt a high-

uality muffin fan to the case to force air over
the interior of the inverter. Monitor your inverter
in a torture test. If the case gets warm to the
touch, you should consider adding forced-air
cooling. One clever trick is to plug a 115-volt
muffin cooling fan into one of the inverter's own
outlets. This way, the fan is only on when the
inverter is running (Figure 5.)

Connect the solar panel either directly to the
battery, or through any charge controller you
may have. An ammeter is the single most useful
measurement instrument for a photovoltaic
installation. It must be comfortably rated at least
twice what your solar panel is capable of charg-
ing the battery at.

The ammeter should be placed in series
with the solar panel and the battery. If itis a

Max. distance for 2% voltage drop for various wire gauges and currents.

: T

TABLE 1

, & ,

!

direct-reading ammeter, make sure to put a fuse
rated less than the meter's full-scale value in
series with it to protect it in the event of a short
circuit.

If the ammeter is a shunt measurement type,
try to keep the shunt as large as possible to min-
imize the series resistance in your charging load.
You will not need to use as heavy a wire for the
charging circuit of your system.

If the solar panel has an 80-watt capacity, it
will produce between 4 and 5 amps in full sun-
light into a battery charging load. For a 20’ run
from the solar panel to your battery, you can use
10-gauge wire. At 40’, you are back to 8-gauge
wire aﬁain. Remember, it is important to try to
keep the DC distances in the project as small as
possible.

Pase | Pemas’)
an | Uraw;:

Much Power
If your unit has reasonable thermal dissipa-
tion, you can draw the inverter's full rated output
until your battery runs out. When Hurricane
Andrew hit in 1992, we ran our 27" Sony XBR
for about six hours. It consumed 225 watts
drawing almost 20 amps on an ordinary, partial-
ly-charged car battery. A deep cycle marine bat-
tery designed for this type of service will offer
much better performance under the same cir-

| cumstances.

The sustainability of the system is more diffi-
cult to predict and depends primarily on the rate
at which you can recharge the battery off the
solar panel. Using the figures above for the panel
charging specs, and assuming a six-hour average
charging period in a day at this rate, you will be
able to replace about 30 amp-hours of battery
power per sunny day. This means that breakeven
will be around 360 watt-hours of consumption
per day, equivalent to running a couple hundred
watt load for a couple of hours a day.

We could, for example, run our 60-watt wall
wart assortment for about six hours a day. On
the longest days of the year, when we receive 12
hours or more of good charging sun, we may be
able to run our wall wart assortment for an
equal amount of time in the evening. You could
also run a 15-watt light bulb continuously, or a
combination of higher-powered loads on an
intermittent basis.

Conclusion

Although it is not yet economically advanta-
geous to cut utility power service and switch
entirely to solar power, a thrifty experimenter can
create a portable, environmentally-safe electrical

ower source with a high peak load capacity for

Amps e Jies ess Ttgan one nltight tt;‘inkd b

e principles outlined in this article are
1 f;“ #';2 ﬂ ;’ fsso ;#950 i " #1/0 - $2/0: 864 intended to pﬁ:wide some direction for those
2 225 35 575 90 145 228 who have ideas, and an interest in developing
a 10 1725 275 45 725 114 200 the virtually untapped resource of solar energy.
6 SN 975 30 475 75 120 193 Happy Hunting! Nv
8 55 8.5 o225 355 57 90 145 190
10 4.5 7 11.5 18 285 455 725 115 155 195
15 3 45 55 1 19 30 48 765 110 150 Kenton Chun is an Information
§'5’ % 5 ;: ;g g ::g %:-5 ;g i%s 2: ;;5 Systems Consultant living in Miami, FL.
RS 24 28 6 95 15 24 - 385,55 SrEal He has a Master's Degree in English
40 5% AR 7 115 18 29 39 56 and Technical Writing from the
50 3655 .9 145 23 32 46 University of Miami. He has spent over
100 29 46 72 115 15 23 10 years working in the computer and
;g ;: ;.18 ;,l_’r,. 15 electronics fields. His wife's name is

Sandra and he has one son
Carrington, who is three months old.
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[ Ligaip CRYsSTAL il ~_ _Mommmors | US made Micronics 486 VLB ALL in ONE $39% or 2 for §69%
3.4 or 5V CPU, ot either 25 or 33 mhz basic dock. use of

240x64 dot LCD w“-h bmll-lrl conh‘oller. Non-Enclosed TTL bl o Aaosﬁ lxru As:;omoo 1o HOT pew AMD $X86.133 cpu. On boord SVGA
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TAL x 24H yoito do text and graphics riser board is included with motherboard,
5 COLOR MONITOR $39.> ’.

Alphanumenc—parallel interface # Flai Foceplate * 320 x 200 Dol Resolion * CGA & Hercules Compaiible ¢ SONY Miniature Color LCD Display (Lcxooseks) $ 2920
16x1 $7.00 2002 # 12VDX Operotion * 15.75 KHz Horiz. Freq. * 60 Hz Vert Sync. Freq. + 1.4 CM (0.55 inch) Diagonal Full Color Display » Built In Horizontal and Vertical Drivers » Deln

16x1 [ln char)...$10.00 20x4...
16x2...

‘Opmﬁme(mﬁ-udm‘&uﬂudhmin(mudw -DupnungCuimdul:d * Mir Somiron || Dot Patien for High Picture Quality - 537 dots (H) x 222 dots (V) * Compatible with NTSC & PAL
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a1 to 4 of this series have
Explained various audio power
amplifier IC operating principles
and presented a large selection
of practical application circuits
based on popular audio power amplifier
ICs with maximum output power rat-
ings in the range of 325mW tp 68W.

Between them, these various arti-
cles have covered many practical
aspects of audio power amplifier IC
usage. There are, however, still several
important details of audio power ampli-
fier IC usage that have not yet been
covered, and included among them are
the matters of loudspeaker selection,
power amplifier sensitivity, power sup-
ply parameter selection, IC power dissi-
pation, heatsink selection, and practical
audio power amplifier design tech-
niques.

All of these subjects are dealt with
in this final part of the series.

LOUDSPEAKER SELECTION

The loudspeaker is the final and
perhaps weakest link in the audio signal
communication chain. In each channel
of a hi-fi system, the speaker unit is nor-
mally connected (directly or via an iso-
lating capacitor) between the amplifier’s
output and the ground (common) line.

The speaker unit may take the form
of a single full-range loudspeaker, as
shown in the basic 'si power
supply’ amplifier circuit of Figure 1, but
more often takes the form of two or
more speakers that are driven via a pas-
sive crossover filter, as shown in the
simple example in Figure 2.

In Figure 2, one speaker handles
the bass frequencies and the other
(called a tweeter) handles the treble
tones; the diagram shows typical com-
ponent values for a 6dB/octave filter
that drives a pair of 8RO speakers and
has a crossover frequency of 5KHz.

Note that the unit is designed to
give an input impedance equal to that of
a single speaker (8RO in this case), and
thus appears to the amplifier as a single
speaker load.

The most important basic parame-
ter of a loudspeaker is (ignoring its fre-
quency response and its power handling
capacity) its input or coil impedance.
Modern loudspeakers have standard
impedances or 8R0, 6RO, or 16R (but
sometimes 64R in very-low-power
types) in most domestic or music-sys-
tem applications, or 4RO in low-voltage
units such as in-car entertainment sys-
tems (which operate at a nominal 14.4V
under actual running conditions).

Often, in in-car systems, two 4R0
speakers are wired in parallel to form a
high-power 2R0 unit. To obtain the
maximum possible output power from
an audio system, it is necessary to cor-
rectly match the effective speaker load

impedance to the operating characteris-
tics of the audio power amplifier.

All audio power amplifier I[Cs have
specific supply-voltage and load-current
handling and power dissipation limits,
and these greatly influence the maxi-
mum power that can be safely fed to
speakers with particular values of load
impedance. The following formulas
define the relationships between speak-

data given above.

Figure 3, for exam-
ple, lists the actual volt-
age and current values of
five different speakers
when they are operating
at 10W power levels. At
low operating voltages,
low impedance (2R0 or 4R0) speakers
must be used to obtain a good power

where V., and Vi are in millivolts
and W, is in watts.

er load impedance, voltage, current,
and power:

(1) r-‘[l; (2) E=yRW
{3) w-%: (4) W=I%R

where E = |oad voltage in rms volts, [

ve
[

POWER
AMPLIFIER *

= load current in rms amps, R = load
impedance in ohms, and W = load
power dissipation in rms watts. Thus:
from (1) and (2) it can be deduced
that an 8RO load operating at a 10W
power level consumes 1.12A at 8.94V;
from (3) that an amplifier that produces
an output of 10V rms generates 12 5W
in an 8RO load; and from (4) that an
amplifier that can produce a maximum
output of 1.2A can generate a maxi-
mum of 11.52W in an 8RO speaker.

In practice, IC drive-current limits
are usually specified in terms of I,
and their output voltage swing limits
(which are typically about 10% less than
their supply voltage values) are specified
in Vi, terms in split-supply applications
or in Vi (Vo) in single-ended-supply
applications. following formulas
show the relationships between rms
(rms), peak (pk), and peak-to-peak (pp)
voltage or current values:

5
(S) I =TI 2 (6) :_-—ﬁ

(8) Vpu=VingZ
(9) V=2V, o/Z

Thus, from (6), (4), (2), and (9) it
can be deduced that an IC that can sup-
ply an [ of 3.5A can supply a maxi-
mum |, of 2.47A and generate a max-
imum of 49W in an 8RO speaker at a
drive voltage of 19.8V,,,, or 56V, thus
requiring a typical supply voltage of at
least 62V from a single-ended power
unit or 31V from a split-supply unit.

The same IC could generate a max-
imum of only 24.5W (at 9.9V, J in a
4R0 speaker, but a pair of ICs could
generate 98W in a 16R speaker (or a
pair of series-wired 8R0 types) when
connected in the bridge-drive mode (in
which they effectively double the speak-
er's drive voltage).

Thus, the first step in designing an
IC audio power amplifier system for a
particular application is to select a suit-
able IC and speaker, using the basic

Figure 1.

output.

At reasonable high voltages, 8RO
or 16R speakers can be used.

Note, when making calculations of
the types described in this section, that
if you do not have access to precise
data concerning an IC's limit, the
data can often be inf; from the
manufacturer’s application circuits,
which are usually designed to show the
product operating close to its perfor-
mance limits.

Thus, the LM3886 circuit of last
menth’s Figure 22, which can generate
68W in a 4RO load, implies — using
formulas (2) and (5) — that the IC can
comfortably generate output currents of
at least 4.12A,,, or 5.8A.

POWER AMPLIFIER
SENSITIVITY

A power amplifier’s ‘sensitivity’
value defines the magnitude of rms
input signal voltage needed to produce a
particular output power level from the
amplifier. Commercial hi-fi units usually
specify the sensitivity at both a standard
1W output level and at the full-rated
output power level. The ‘standard’ (1W)
sensitivities of commercial units vary
between roughly 25mV and 200mV; a
good compromise value is 100mV.

The power amplifier's output power
level is proportional to the square of the
input voltage, thus, if the amplifier has a
basic 100mV sensitivity, it intrinsically
gives an output of 4W at 200mV, 16W
at 400mV, 36W at 600mV, and 40W at
632mV.

The basic formulas that link an
amplifier's output power, standard sensi-
tivity, and actual sensitivity are:

(10) wwts(hja .
Vm

(11) V.{.:put'vmm

A power amplifier, operat-
ed from a single-ended supply, dri-
ving a single full-range loudspeaker.

Figure 2. A speaker unit
consisting of two loudspeak
and a simple (6dB) cross-

filter unit.

The amplifier's sensitivity is deter-
mined by its voltage gain (Ay), speaker
impedance (R), and output power level
(W), using the formulas:

Vour _ RW

b o Vilvut Vsens

m vﬂ '— VM I-
18R 1265V | 0.78A | 358V | 1.12A
BRO 894V | 1.12A | 253V | 1.58A
6RO TISV | 128A | 219V | 1.82A
4R0 832V | 1.58A | 178V | 223A
2R0

Figure 3. Voltage and current
values of various speakers at
10W power levels.

R2
At m
Z,= R1

"5

Figure 4. Basic circuit and

hii—}

formula for setting the Ay (and

hence sensitivity) value of a
modern inverting
‘op-amp’ type of power
amplifier (PA) circuit.

In practice, 4R0 and 8RO speaker
loads absorb 2.0V and 2.83V of drive
respectively at 1W power levels. Thus,
to give a standard sensitivity value of
100mV, the amplifier needs an Ay of
%20 with a 4RO load or x28.3 with an
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Figure 5. Basic circuit and
formula for setting the Ay (and
hence ¢ ty) value of a
modern non-inverting ‘op-amp’
type of power amplifier
(PA) circuit.

supply voltage and current (Ipc).
Formula (15) defines the power amplifi-
er IC's power conversion efficiency in
terms of Py (to the speaker load) ver-
sus Pinpyr. Finally, formula (16) defines
the actual power dissipated across the
Returning now to Figure 6, note
that in an ideal class-AB power amplifi-
er, the load's sinewave output voltage
would be able to swing fully between
the two supply rail levels (OV and Vgyp.
pry) without clipping. Such an amplifier
would — at maximum power output —
operate with an efficiency of 78.5%.

put, and the IC will operate with an effi-
ciency of only 51.5%. Good power sup-
ply design is thus vital.

From the above, it can be seen that
the ideal power supply should be a low
ripple type that, at the designed maxi-
mum audio power output level, pro-
duces a per-channel output current of
Inc (see formula (13)) and a voltage of
Vi +Vp1+Vpye if the supply is a single-
ended type, or + half of this value if it is
a split type.

Note that — if the supply is an
unregulated type — the supply voltage
will (depending on the supply’s actual

Figure 6. Basic details of an audio power amplifier

IC circuit operated from a single-ended supply (a),
and its sinewave output waveform when driving
maximum power into a speaker load (b).

8RO load. Most modern audio power
amplifier ICs function like high-power
op-amps that are used in either the
inverting or non-inverting mode, and
their Ay (and hence sensitivity) values
can thus be set to any desired values by
selecting their R1 and R2 feedback
resistor values in the basic ways shown
in Figures 4 and 5.

POWER SUPPLY
REQUIREMENTS

An audio power amplifier IC’s
power supply is a critical part of the
audio system and, if poorly specified or
designed, can have a highly detrimental
effect on the audio power amplifier IC's
operating efficiency and power dissipa-
tion.

Figure 6 illustrates some important
audio power amplifier IC characteristics
that are relevant to power supply
design. The diagram shows a basic
amplifier that is powered from a single-
ended supply, together with its maxi-
mum peak-to-peak sinewave output
waveform superimposed on the supply’s
half-voltage line. The following formulas
are relevant to this diagram and to the
next few paragraphs of text:

(13) I=0.45xI,,

(14) Prpor=VauperyX Ipc

(15) Bfficiency=—2r
Pmm'

(16) Prc=Prypor= Pour

Regarding these formulas — which
all assume that the IC is a single (rather
than a dual) type — formula (13) defines
the IC's power supply current (Ic) as a
function of the IC’s load (speaker) cur-
rent, I (see formula (1)), but ignores
the effects of the IC’s quiescent cur-
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regulation factor) typi-

cally rise by 15% under
very-low-load condi-

-

10% if the AC power

|| tions and by a further
'l

line voltage rises to its

-

maximum permitted
value.
This worst-case volt-

Py, DEVICE DISSIPATION (W)
-

o

age must not exceed

Figure 7. Typical Py versus
P, curve of an LM384-based
6.5W amplifier driving an
8RO load from a 26V supply.

the IC's supply voltage
limit. If the IC is oper-
ating close to its criti-

cal supply voltage or

If this ideal amplifier is driving
10W into an 8RO load at its maxi-
mum output level, Vgippry will have a
value of 25.28V (the load’s V| peak-
to-peak voltage value), the IC will
consume a supply current (Ipc) of
0.504A (= 0.45 times the load’s
1.12A rms signal current), a total of
12.74W (= 25.28V x 0.504A) will be
consumed from the power supply,
and 2.74W of this will be developed
across the IC and 10W across the

load.

In a realife class-AB power
amplifier IC, significant voltage losses
occur in the IC’s output driver stages,
and in Figure 6 these are represented
by two ‘dropout’ voltages, Viyy and Vg,
and to compensate for these, the above
10W amplifier needs a minimum supply
volhage of VL*VDI'PVDQ.

Suppose that this combination calls
for a minimum Vyppy value of 30V. In
this case, a total of 15.12W (= 30V x
0.504A) will be consumed from the
supply at 10W output, and 5.12W of
this is generated across the IC, which
thus operates with an efficiency of only
66.1% (= Pour/P)- (Note that dropout
voltage values are often given in manu-
facturer's data sheets, but if this infor-
mation is not readily available it can — if
the IC is fitted with an adequate
heatsink — easily be ascertained from
practical power amplifier tests with the
aid of an oscilloscope.)

Suppose now that, in the above
10W amplifier circuit, the power supply
is a badly designed unregulated type
that — at the nominal AC power line
voltage — gives an actual output of 35V
at full load. In this case, a total of
17.64W (= 35V x 0.504A) will be con-
sumed from the supply at 10W output,
and 7.64W of this is developed across
the IC, which thus operates with an effi-
ciency of only 56.7% at full output.

If the AC power line voltage subse-

power dissipation lev-
els, a regulated power
supply should be used.
E
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Figure 8. Graph showing the rela-

tionship between chip temperature
and chip power dissipation limits.

IC POWER DISSIPATION

The previous few paragraphs out-
lined some basic principles concerning
power dissipation in audio power ampli-
fier ICs. A good understanding of this
subject is important in practical applica-
tions, since IC power dissipation gener-
ates heat in the IC and must — if the IC
is to function correctly — be kept under
control (usually with the aid of a suitable
heatsink). This section provides addi-
tional information on the subject, as fol-
lows.

If the sinewave input signal voltage
to an IC audio power amplifier circuit is
progressively increased from zero to
maximum, the circuit’s load (speaker)
voltage and current both increase pro-
portionately, and the load power thus
increases in proportion to the square of
the input voltage.

The power dissipation of the actual
IC, however, varies in a rather different
way, since any increase in input voltage
causes an increase in the IC's supply
current, but a decrease in the volt drop
across the IC's power-driving output
stages. Initially, the IC’s power dissipa-
tion increases as the input voltage is
increased, but eventually a point is

decrease in the IC’s power dissipation.

The IC’s peak power dissipation
point (Picpuax)) occurs when V) (the
load’s peak-to-peak signal voltage)
equals 63.7% of Vg (the IC's supply volt-
age), at which point Picpax has, in the-
ory, a value of:

(Vg)?
(16) Propan= "é'u‘TL

Note, however, that this widely
quoted, but slightly simplified, theoretical
figure assumes the use of an electroni-
cally perfect IC that (among other
things) is perfectly linear and generates
zero signal distortion. In practice, actual
P, figures may be as much as 20%
higher tharr given in formula (16), par-
ticularly if very low impedance (2R0 or
4R0) speaker loads are used.

Thus, in the well-designed 10W,
30V, 8RO amplifier mentioned previous-
ly, the IC has a theoretical Picpax) value
of 5.62W but, in practice, has a proba-
ble value of about 6.2W.

If the IC’s sinewave input signal
voltage is increased beyond the P,
point, a level is eventually reached
where the load is operating at its
designed maximum power level, and
any further increase in input voltage
generates a clipped (square shaped if
severely clipped) output signal that has a
greater power content than a simple
sinewave; the IC's power dissipation
decreases sharply under this condition.

As a consequence of the various
factors described above, all analogue
audio power amplifier ICs generate a
Pjc versus Py curve that follows the
basic form shown in Figure 7, in which
— as the P value is increased from zero
to maximum — the Pjc value rises expo-
nentially from zero to a peak value that
occurs at the Pigyax) point, and then
starts to fall again as the Py value heads
towards the signal-clipping point.

Note that the above Piopax) figures
apply to ‘single’ ICs. In dual (two-chan-
nel) ICs, or in single types that form
one half of a bridge-type amplifier, the
above Piopmax) figures must be doubled.

HEATSINK CALCULATIONS

The heart of any IC is its solid-state
chip, and it is this that becomes heated
when power is generated within the IC.
By industry-wide convention, an IC
chip’s recommended safe maximum
power handling capacity is normally
specified at a chip temperature of 25°C,
and — in commercial ICs that use a
plastic package — the chip’s recom-
mended maximum allowable operating
temperature is limited to 150°C, at
which temperature its spare power han-
dling capacity is deemed to be zero.

The chip's power handling capacity
is inversely proportional to the chip tem-
perature, and is 40% of maximum at
100°C. Most modemn audio power ampli-
fier IC chips incorporate thermal protec-
tion circuitry that automatically cuts off
the chip’s power feed at a chip tempera-
ture of 165°C, thus protecting the IC
against catastrophic power-induced over-
temperature damage.

Figure 8 presents the above data in
graphic form, with the chip’s power



CHIP JUNCTION

(Pp = 125W maximum)
§ T, = Tat WA
= O = 1°CW

Figure 9. Simple thermal resistance model of

a power amplifier IC that h

ts case bonded
to an infinite heatsink.

e IC again has a
power dissipation limit of
125W at a chip tempera-
ture of 25°C, and has a
qyc value of 1°C/W. The
total thermal resistance,
Qa, between the chip
junction and ambient
thus equals 1°C/W +
0.2°C/W + 2°C/W, ie.,
3.2°C/W. Consequently,
in this example, the IC’s

. Note, wever, that the p 3
size (and cost) of a heatsink is inversely
proportional to its qgy value, and a
1°C/W heatsink is thus physically larg-
er and more expensive than a
1.3°C/W type.

Heatsinks are readily available in a
wide range of gsa values.

When selecting an actual heatsink
size after completing the formula (18)
calculations, some thought should be
given to two conflicting theories in the

mal conductor’s input-to-cutput temper-
ature drop divided by the power dissi-
pated by the conductor, in *C/W. The

symbol used to represent thermal resis-

tance is q (theta), and is usually followed

by a subscript that denotes the direction -

of heat flow. Thus, the symbol g ¢
denotes the thermal resistance that
exists between the IC's junction (chip)
and case.

Figure 9 shows a simple thermal
resistance model of an audio power
amplifier IC that has a power dissipation
limit of 125W at a chip temperature of
25°C, has a gc value of 1°C/W, and
has its case bonded to an infinite
heatsink that is operating at an ambient
temperature of T, °C.

It is fairly obvious from this model
that, at a chip power dissipation value
of W, the chip's junction temperature
(T)) equals Ty + (W.qyc). Thus, if Ty is
25°C, the T value works out at 35°C
at 10W, 75°C at 50W, or 150°C at
125W, and if Ty is 45°C the T, value
works out at 55°C at 10W, 95°C at
50W, or 150°C at 105W, and so on.

In the real world, the point of union
between the case and heatsink
inevitably has a certain thermal resis-
tance value, and this is given the
Qcs (case-to-sink) and has a typical value
of 0.2°C/W if the union is a bolted type
made via a good modern heat transfer

Also, the heatsink is inevitably
finite, and is represented by the symbol
Qs (sink-to-ambient), and has a value of
X°'C/W.

The total thermal resistance
between the chip junction and the ambi-
ent temperature is represented by the
symbol q a (junction-to-ambient) and is
equal to the sum of these three thermal
resistance values. Thus, gy = qic + gcs
+

Figure 10 shows a thermal resis-
tance model of a real-world version of
the Figure 9 audio power amplifier IC,
bolted to a finite heatsink that has a qgs
value of 2°C/W and is operating at an

at ir
as: (a) maximum power out-
put load impedance; (c) input imped-
ance; (d) input sensitivity; and (e) a
basic amplifier description, and to then
select a specific IC for use in the
design.

Suppose that this basic specifica-
tion is as follows:

(a). Maximum power output = 30W.
(b). Load (speaker) impedance = 8RO.
(c). Input impedance = 47K.

(d). Input sensitivity (at 1W output) =
100mV.

(e). Amplifier type = non-inverting;
powered from a split supply.

The procedure for designing such
an amplifier is as follows:

Regarding specifications (a) and (b),
formulas (2), (8), (1), and (5) in the
LOUDSPEAKER SELECTION section
of this article show that the power
amplifier must supply the 8RO load
with a peak voltage of 21.9V and a
peak current of 2.74A at the 30W
power level. These values are well
within the capabilities of the LM3875

10W, or 121°C at 30W.

In practice, the two most
valuable pieces of data that
can be gleaned from a real-
world thermal model of the
Figure 10 type are, first, the
maximum power dissipation
limit (Picpmaxy of an IC at a
given qu value, and second,
the minimum heatsink value
(qsa) needed to dissipate a
known value of IC power, Pjc.
The following two formulas, in
which Tm}\x) has a value of
150°C in normal commercial
ICs, define this data.

T, =7,
(17) pn__m._ﬂ!%ﬁ_‘
JA

(18) Bg= ﬁ@;ﬂ -~ (B Bes)
Ic

Thus, from (17) it can be seen that,
when using the g value of 3.2°C/W
shown in Figure 10, the IC can dissi-
pate 2 maximum of 39W, and — from
(18) — that, for the IC to dissipate
50W, the heatsink needs a maximum
Qs value of 1.3°C/W.

HEATSINK
PRACTICALITIES

When using formula (18} it is
always wise to use a realistic (rather
than optimistic) worst-case T figure,
such as 30°C rather than 25°C.

The vital q;c value used in the for-
mula is usually given in the IC's data
sheet.

It is important to note that formula
(18) indicates the theoretical absolute
maximum size of heatsink qg, value
that should be used in a particular
application, and that in practice a
heatsink with a somewhat lower qsa
value should actually be used.

In the case of the Figure 10 50W
amplifier given above, for example,
where the formula gives a maximum

handling capacity presented as a subject. These can be called
percentage of the maximum fig- w:gm TONS the ‘real life audic’ and the
ure attainable at the 25°C value. ®o . Po = Power dissipation IC reliability’ theories.
Thus, if the chip can handle a T, =Ty+Wb,) Tﬂ'm“"‘m. i'mmup ce) The first of these theories
maximum of 10W at 25°C, its 00 = 1°CW T, = Tempersture, smbient () |  States that real life audio
temperature must be kept below 3 u‘ 3 : systems deal primarily with
100°C if it is to be used in an w E e music or speech signals, and
application where its maximum i foa #SFENI DR Bcs = Tharmal resistance, these — at full volume —
power dissipation (Picpax) is case-lo-sink have a mean power output
expected to reach 4W. g, = 2°CIW Bga = Thermal resistance, that is typically less than
This temperature control is Jie temperature (T,) one-third of the maximum
normally exercised via an external = O e erton: continuous sinewave value
_ heatsink, which helps the inter- . used in the formula (18) cal-
nally power-generated heat to Figure 10. Realfworld thermal model of a power culation.
flow away and be absorbed by the amplifier IC that has its»case bolted to a finite This theory concludes that
ambient conditions. heatsink. — in hi-fi types of audio
Heat flow is best modeled in application — there is no
terms of thermal resistance, where a T, value equals Ty + (W.qya),
‘thermal resistance’ represents the ther- and works out at 57°C at

Figure 11. Design example of a 30W non-
inverting amplifier powered from a split (dual)
supply (see text for design procedure).

practical advantage in using a heatsink
that is physically larger than the mini-
mum value indicated by formula (18).

The alternative ‘IC reliability’ theo-
ry is based on IC failure rate studies
that show that failure rates are expo-
nentially proportion to the IC's junc-
tion temperature, and under worst-case
conditions increase by a factor of three
for every 10°C rise in junction temper-
ature.

When these failure rate studies are
applied to the above-mentioned 50W
audio amplifier, they show that —
when the IC is operating under worst-
case conditions at full (50W) sinewave
power — the IC’s failure rate is reduced
by a factor of five by using a heatsink
with a gga value of 1°C/W, rather
than the 1.3°C/W value indicated by
formula (14), and that under typical
full-volume (16.6W average output
power) music conditions, the failure
rate is almost halved by using the
1°C/W heatsink.

BASIC AUDIO POWER
AMPLIFIER DESIGN

To conclude this final episode of
the ‘Audio ICs’ series, this final section
shows how the information so-far pre-
sented in this episode can be used to
design a complete and reliable basic
audio power amplifier system.

IC (see Part 4 of this series).

This IC's data sheet shows that
the IC’s upper and lower dropout
voltage each have values of 4V
under the specified maximum load
driving conditions, and the split
(dual) power supply must thus gen-
erate an output of +26V at (from
formulas (1) and (13)) 0.87A under
full load conditions.

The worst-case off-load voltage,
assuming a 15% regulation factor
in the power supply and a +10%
voltage rise in the AC supply line,
is thus £32.5V, and is well within
the operating limits of the
LM3875.

Regarding specification (e), this
calls for a basic amplifier design of the
type shown in Figure 11 (which is
based on the Figure 18 circuit shown
last month).

In this design, specification (c) can
be met by giving volume control RV1 a
value of 47K. Specification (d) can, as
described in the POWER AMPLIFIER
SENSITIVITY section of this article, be
met by giving the amplifier an Ay value
of (ideally) x28.3, and in the Figure 11
circuit this is achieved by giving R3 a
value of 27K.

The final step in the amplifier
design exercise is that of selecting a
suitable heatsink. From formula (16), it
can be seen that in this dircuit the IC's
maximum power dissipation is (remem-
bering that the IC is using a dual —
rather than single-ended — supply)
16.9W.

The LM3875 IC has a gy value of
1°C/W, and the qcs value is typically
0.2°C/W. Consequently, formula (18)
shows that, at an ambient temperature
of 30°C, the heatsink needs a maxi-
mum gga value of 5.9°C/W.

In practice, a heatsink with a
somewhat lower ggy value should be
used. NV

If you'd like a reprint of the
entire fi series, contact
Nuts & Volts at 909-371-8497
for details.
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TO 100 MHz

TEK TA18 75 MHz Dual Trace Amplifier ...
TEK 7A22 1 MHz High CMRR Differential Amplﬁer
TEK 7B53A 100 MHz Dual Time Base ..

TEK SC502 15 MHz Dual Trace Gsdlimmpa,
TEK SC504 B0 MHz Dual Trace Oscilloscope, TM500 series ...

ABOVE 100 MHz
TEK 475A 250 MHz Dual Trace Oscilloscope ...............
TEK 7104 1 GHz O
with TA29, 7A29-04, 7B10, TB|5
TEK 7844 400 MHz Dual Beam Oscilloscope frame .
TEK 7844 400 MHz Dual Beam Oscilloscope ...........
with 7A24,7A26,7880,7885
TEK 7854 400 MHz Waveform Processing Osciloscope frame
TEK 7804A 500 MHz System, with 7A24, TA26, TBO2A ...
TEK 7904A 500 MHz Syslem, with 7A24, 7A26, TBB0, 7885 ..
TEK 7A13 105 MHz Differential Comparator .
TEK 7A19 600 MHz Single Trace Amplifier
TEK 7A24 400 MHz Dual Trace Amplifier ...
TEK TA26 200 MHz Dual Trace Amplifier ..
TEK 7B15 1 GHz Delaying Time Base ..
TEK 7B80 400 MHz Delayed Time Base
TEK 7B85 400 MHz Deita Delaying Time Base .
TEK 7B92A 500 MHz Dual Time Base ..........

STORAGE
TEK 7633 100 MHz Storage Oscilloscope frame
TEK 7633 100 MHz Storage Oscilloscope .

with (2) TA26, (1) TB92A
PROBES
HP 1122A Probe Power Supply

TEK 1101 Accessory Power Supply, for FET probes ........
TEK P6101A 34 MHz 1X Modular Probe, 2m length *NEW*
TEK P6201 900 MHz 1X/10X/100X FET Probe .

TEK P6202A 500 MHz 10X FET Probe . $300.00

TEK P6701-0pL.02 O/E Converter, $675.00
450-1050 nm/0-1 mW: DC-700 MHz, ST conn.

CALIBRATION

TEK 067-0587-01 Signal Star $300.00
Calibration Fixture, 7000 series

TEK CG5001-0pL01/TM5006 Progr $6,000.00

il Calibrator, with power module

TEK CG551AP/TM506A Osdll $2,500.00
Calibralor, with pulse head & power module

TEK SG503 Level Generator, 250 kHz-250 MHz, TM500 sefies .......... $600.00

WAVEFORM GENERATORS

FUNCTION

HP 3310A 5 MH2 FUNCHOn GeNemIOr ..........o..ocvvvvwesvarecsssicisissecsnresssss $250.00

HP 33108 5§ MHz Function $325.00
monocycle & varphase Irigger

HP 3312A 13 MHz Function ... $750.,00

KROHN-HITE 2000 30 MHz Function Gr $600.00

TEK DD501 Digital Delay & Burst Gen., for function & pulse gen's ...... $275.00
TEK FG501 1 MHz Funclion TM500 series §

TEK FG503 3 MHz Function Generalor, TM500 series .
TEK RG501 Ramp Generalor, TM500 series ...............
'WAVETEK 186 § MHz Ph Function G

PULSE

BERKELEY NUCLEONICS 70858 Digital ... P R A
Delay Generalor, 0-100 mS, 1 nS res, EHZSMi'll

HP 214B-001 10 MHz Pulse G
50 V/50 ohms, counted burst opl

HP 80058 20 MHz Dual Oulput Pulse Generator ..

HP 80078 100 MHz Pulse G

HP 80128 50 MHz Pulse Generalor, v&ﬂm transition time ...

HP B015A 50 MHz Dual Outpul Pulse G

HP 8015A-002,007 50 MHz Dual Output Pulse Gen., burst option ....... $800.

HP 8080A/91A/92A/83A 1 GHz Single Channel Pulse Generalor

TEK PG502 250 MHz Pulse Generalor, Tr<1nS, TM500 series ...

TEK PG505 100 kHz Pulse Generator, 80 V peak, TM500 series

PROGRAMMABLE

HP 8165A-002,003 Prog. Signal SOUCE, ..............cwesiceemimeimsioniees $2,000.00
1 mHz-50 MHz, log sweep, rear out

TEK AWG5102 Arb.Wavelform Gen,,20 MS/s, ................ SE $1,400.00
12 bits, 50ppm synthesis <1MHz

TEK AWG5105-0pL.02 Arbitrary Wavelomm ... $1,900.00
Generator, dual channel ogfion

TEK FG5010 P 20 MHz v $1,200.00
Function Generator, TM5000 series

WAVETEK 178 50 MHz Progr Wavelormn Sy izer ... $1,000.00

WAVETEK 288 20 MHz Synthesized Function Generator, GPIB ...... $1,250.00

RF & MICROWAVE

SPECTRUM ANALYZERS
HP 3456A 6-1/2 Digit
HP 3478A 5-1/2 digit Mullimeter, HPIB
KEITHLEY 181 6-1/2 digit K
10 nV sensitivity, GPIB

WE BUY AND SELL

Inquiries 303-438-9662

* Fax 303-438-9685

Orders only 800-538-1493
530 Compton St., Unit *C, Broomfield, Colorado 80020

KEITHLEY 195A/1850 5-1/2 digit Multimeter, AC/Current oplion ......... $500
SOLARTRON 7081 8-1/2 digit Ve $3,900.
CALIBRATION
DATRON 4000A DC Voltage/Current Calibralor .
DATRON 4200 AC Voltage/Current Calibrator ...
FLUKE 343A DC Voltage Cali 3
0-1100V, 7 decades, 20 ppm acc.
FLUKE §1008-03,05 Calibrator, wideband AC & GPIB opﬁons :
FLUKE 510A AC Reference Standard, 10 VRMS, 0-10mA ..
FLUKE 515A Portable Cali 3 i
DC/AC/Ohms, line & battery pomv
Amplifier, DC-5 kHz, 0-20 A
FLUKE 731B DC Reference Standard ..
FLUKE 732A DC Voltage Standard
FLUKE A40-series Current Shunts ..
FLUKE AS5-series AC Thermal Converters.
VALHALLA 2500 AC-DC Current Calibrator, ..
2uA-2 A, DC-10 kHz
VALHALLA 2703 AC Volt.Sid.,
0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz

VOLTAGE SOURCES
HP 6115A Precision Dual Range Power ..
Supply, S0V 0.8A / 100V 0.4A

CURRENT METERS & SOURCES

HOLT HCS-1AF Primary Current Shunt Set, .........ccomiioiciainns $750.00
0.02/0.2/0.5/2/5220 Amp

HP 41408 Picoammeter / DC Voltage Source ...

HP 8177C DC Current Source, lo 50V, 500mA

HP 6181C DC Current Source, lo 100 V, 250 mA

HP 6186C DC Current Source, to 300V, 100mA ,

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

KEITHLEY 228 Programmable Voltage/Current Source .

KEITHLEY 261 Picoampere Source ..

KEITHLEY 414A Picoammeter, 0.1 nA—10

KEITHLEY 614 Electromeler .. s

KEITHLEY 642 Elec

TEK CT-5 -opl.05 High Current Transformer
for P6021/A6302, 1o 1000A

VALHALLA 2301 Programmable Single ..............ccococeimimmiciins
Phase Power Analyzer

IMPEDANCE & COMPONENT TEST

LCR.

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH .....

ESI2160 LCR Bridge, 20 Hz-150 kHz, GPIB ..

HP 4275A-001 5-1/2 digit LCR Meler, ........
10 kHz-10 MHz, 0-35 Vint. bias

STANDARDS

E.5.I. RS9825D 7-Decade R
0.01 Ohms - 1.2 Megohms

ES.|. SR1010 Resistance Transler Standands, ..........; - e srsciscssesssns
1 Ohm-100 K/step

E.S.I. SR1050-10M Resistance TransMer ..............cco..vveeemscssscsannses
Standard, 10 Megohms/step

E.S.I. SR1050-1M Resistance Transfer ..o emsmssmsssinias
Standard, 1 Megohmistep

E.S.I. SR1-set Set of eight R
1 Ohm - 10 Megohms

GR 1403-SERIES Standard Air Capacitors, 0.1% accuracy

GR 1404-A 1000 pF Reference Standard Capaditor ......

GR 1406 Standard Air Capacitors, GRS00 connector, 0.1% acc.

GR 1412-8C Decade Capaulor 50 pF - 111115 uF ..

GR 1432-U 4-Decade R
0-111.10 Ohms, 0.01 Ohm resaiulon

GR 1433-J 4-Decade Resistor, 0-1.1100bms, ........ccoriniininenn
1 Ohm resolution

GR 1433-N 5-Decade Resistor, 0-11,111 Ohms, ....ooovviervneciicnicniniins $400.00
0.1 Ohm resolution

GR 1433-U 4-Decade Resistor, 0-111.0 Ohms, ...
0.01 Ohm resolution

GR 1433-X 6-Decade Rasislor, 10 111, i mssanaissisiiassions
111.0 Ohms, 0.1 Ohm res.

GR 1434-G 7-Decade Resistor, 0-1,111,111.0 OhMS, ..ccoonovonnniiaiinnes
0.1 Ohm res.

GR 1440-sel Sel of nine Standard R
0.01 Ohm - 1 Megohm

GR 1482-series Standard Induclors ....... s

GR 1666 DC Resistance Bridge, 1 Micro-onm 100 Kinhmu

HP 16380A Standard Air Capacitor Set, 11000 pF

VALHALLA 2724A Progr ce
Standard, 0-11 Gigaohms, GPIB

HI & LO RESISTANCE

HP 4328A Milliohmeter ..

VALHALLA 4150-ATC 4- 1.'2 dﬂﬂit Cﬂmmﬂl&r o
20 milliohms-2 kilohms, 4-wire

CURVE TRACERS

TEK 577D1/177 Slorage Curve Tracer, with standard lesl fixture ..... $2,250.00

..§550.00
$2,000.00
$6,000.00

Standard,

TEK 577D2/177 Curve Tracer, wilh standard tes! fixture ................. 1, .00

T.D.R.

TEK 1503-0pL04 Time Domain Refleclometer, ............................... $1,400.00
0-50,000 feel,chart recorder

POWER SUPPLIES

SINGLE OUTPUT
HP 62008 Dual Range Supply,
0-20'V 0-1.5 A/ 0-40 V 0-750 mA CVCC
HP 62018 0-20 V 0-1.5 A CV/CC Power Supply
HP 62068 Dual Range 0-60V 0.5 A /0-30 V 1 A CV/CL Supply
HP 62078 0-160 V 0-200 mA CVICC Power Supply
HP 6260B-027 0-10 V 0-100 A CV/CC .
Power Supply; 208 VAC line
HP 6261B-027 0-20 V 0-50 A CVICC .......ooomicniccrisessssiimmsinsimsaniinsions
Power Supply; 208 VAC line
HP 62638 0-20 V 0-10 A CV/CC Power Supply ...
HP 62678 0-40 V 0-10 A CV/CC Power Supply
HP 6281A 0-7.5V 0-5 A CVICC Power Supply
HP 6284A 0-20 V 0-3 A CV/CC Power Supply .
HP 6290A 0-40 V 0-3 A CV/CC Power Supply ...
HP 6299A 0-100 V 0-750 mA CVICC Power Supply
HP 6384A 4.0-5.5V al 8 A CVICL Power Supply ....
SORENSEN DCR 20-25B 0-20 V 0-25 A CV/CC Power Supply ..
SORENSON DCR 300-1.58 0-300 V
0-1.5 A CV/CC Power Supply
SORENSON DCR 300-8A 0-300V 0-8 A CVICC .....coomoecuicuiciaicnians et
Power Supply, 208/230 VAC line
SORENSON SRL 20-12 0-20 V 0-12 A CVICC Power Supply
SORENSON SRL 60-8 0-680 V 0-8 A CV/CC Power Supply
TEK PS501-1 Power Supply, 0-20V, 2mV res., ........couuiee
400 mA, TMSO00 series

MULTIPLE OUTPUT
HP 62278 Dual 0-25 V 0-2 A GV/CG Power Supply .
HP 62288 Dual 0-50 V 0-1 A CVICC Power Supply .
HP 62368 Triple Oulput Power Supply, +/-20V 0.5 A,
HP 62378 Triple Output Power Supply, +-20V 0.5 A, +18V 1 A
HP 6253A Dual Output 0-20 V 0-3 A CVICC Power Supply ....
TEK PS5010 Programmable Triple Power Supply, TM5000 series .
TEK PS503A Dual Power Supply, TM500 series
MISCELLANEOUS
0-75V / 0-75 A / 500 Watis max.
HP 585018 HPIB Isolaled DAC/Power Supply Programmer
TRANSISTOR DEVICES DAL-50-15-100
Programmable Load, 0-50V, 0-15 A, 100 Walts max.

TIME & FREQUENCY

UNIVERSAL COUNTERS

HP 5315A 100 MHz/100 nS Universal Counter ...

HP 5315A-002,003 100 MHz/100 nS Univ. Counter, ...
battery power, 1 GHz Cch

HP 53158 100 MH2z/ 100 nS Uni Counter

HP 5316A 100 MH2/100 nS Universal Counter, HPIB .

HP 5316A-003,006 100 MHz/100 nS Counter,
1 GHz C<ch,, offset/normalize

HP 53168 100 MHz/ 100 nS Universal Counter, HPIB

HP 5§334A 100 MHz Universal Counter, HPIB .........

HP 5334B-010,060 100 MHz Universal Counler, HPIB, OCXO

HP 5335A 200 MHz Universal / Statistical Counter .

RACAL 1996 200 MHz/1 nS Universal ...............
Counter, 1.3 GHz C-channel

RACAL-DANA 1992-04 100 MHZ/T 1S UNIV. ..covovviinerisnmsinsimmsemsscmsemessmns
Counler, 1.3 GHz C-channel, OCXO

TEK DC5004 Programmable 100 MHZAOONS ......coocvicccmmmnssiimminsines
Counter/Timer, TM5000 series

TEK DC5009 Programmabie 135 MHZ UNiV. ..o
Counler/Timer, TM5000 series

TEK DCS03A 125 MHz/ 100 nS Universal Counter, TM500 series ......

FREQUENCY COUNTERS
EIP 575 18 GHz Source Locking Counler, GPIB ..
EIP 578-0pt.02,05 26.5 GHz Source Locking .
Counter; power meas., OCXO
FLUKE 7220A 1.3 GHz Communications Counter ..
HP 5340A-011 18 GHz Frequency Counter, HPIB- ..
HP 5342A 18 GHz Frequency Counter ...
HP 53424001 18 GHz Frequency Cwn!.m' DC)(O reference
HP 5342A-003 18 GHz Freq.Counter, .
+22 dBm,-20 dBm dynamic range
HP 5342A-01,04,05 24 GHz Frequency Counter, OCXO, DAC
HP 5343A-006 26.5 GHz Frequency Counter; limiler optuon
HP 5345A/5355A/53568
26.5 GHz CW/Pulse Frequency Counler

STANDARDS

HP 105A Quartz Osaillator, 0.1/ 1.0/ 5.0 MHz ... .. $750.00
HP 1058 Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz, bailerypower $1,500.00
HP 5087A-0pl.033 Distribulion Amplifier; 12 outpuls al 10 MHz ..... $1,750.00

AUDIO & BASEBAND

SELECTIVE LEVEL METERS
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz, 50 & 75 ohms .
DISTORTION ANALYZERS

HP 339A Distortion Analyzer, built-in low distortion osc.
HP 8803A-001 Audio Analyzer, 20 Hz-100 kHz; rear panal lm

$1,500.00

.. §1,800.00
... $2,600.00
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90 DAY WARRANTY PARTS AND LABOR -

TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

-]

HP 8803B-001,013,051 Audio Analy $4,250.00
20 Hz-100 kHz; C-message, CCITT

TEK DA4084 P Distortion y ... $1,000.00
RMS VOLTMETERS

FLUKE B920A True RMS Voltmeter, 180 uV-700 V, 10 Hz-20 MHz ..... $600.00
FLUKE B8822A True RMS Voltmeler, 180 uV-700 V, 2 Hz-11 MHz ........ $600.00
OSCILLATORS

HP 204C Oscillator, 5 Hz-1.2 MHz, 5VRMS ......o...cooo0ocirerern. $150.00
HP 204D O 5 Hz-1.2 MHz, $200.00

TEK SG502 Sine/Square Osc., 5 Hz-500 kHz, .
70 dB step atten., TM500

MISCELLANEOUS
HP 4437A Slep Attenuator, 0-119.9d8, ..o
DC-1 MHz, 600 ohms unbal.
HP 461A Amplifier, 20/40 dB, 1 kHz-150 MHz, 0.5 V/50 Ohms
KROHN-HITE 3103 High/Low Pass Filler,
10 Hz-3 MHz, 24 dB/oclave
KROHN-HITE 3342R Dual HP/LP FIBE, ... cirrenn
0.001 Hz-89.9 kHz, 48 dBloclave
KROHN-HITE 3750 LP/HP/BP/BR Filter, ..........ccccvvsmeuesminrnnsscssssssens
0.02 Hz-20 kHz, 6/12/18/24 dBlocl.
Filter, 0.1 Hz-111 kHz
TEK AF501 Tunable Bandpass Filler / Amplifier, 3 Hz-35 kHz ...
TEK AMS502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series .

RF & MICROWAVE

SPECTRUM ANALYZERS

HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz

HP 11970Q WR22 Harmonic Mixer, 33-50 GHz ...

HP 11871A WR28 Harmonic Mixer, 26.5-40.0 GHz, for 85698

HP 1197 1K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 85698

HP B406A Comb Generalor,
1/10/100 MHz increments, o 5 GHz

HP B444A-059 Tr
0.5-1500 MHz, for 8554,8568,elc.

HP 84458 Presslacior, 1.8-18.0 GHz, for HP 85554

HP 85538/8552B/8443/141 Spectrum Analyzer, ......
0.1-110 MHz, with tracking generator

HP B565A-100 Spectrum $5,000.00
10 MHz-22 GHz, 100 Hz min.res.bw.

HP 85698 Specirum $8,500.00
10 MHz-22 GHz, mmmhmm
18.0-26.5 GHz, for Tek 491

TEK 118-0099-00 WR28 Single Ended MIXET, ................ooceoorrmiossin $200.00
26,540 GHz, for Tek 491

TEK TR503 Tracking Generalor, 0.1-1800 MHz, for 492/4/5/6 .
TEK WM782V WR15 Harmonic Mixer, 50-75 GHz ..

NETWORK ANALYZERS
HP 11664C Delector Adapler, for 87S5/6/7 ... wrsiis ;
HP 11666A Refle
0.04-18.0 GHz, for HP BT55/6/7
HP B505A Network Analyzer, 0.5-1300 MHz
HP 8756A/(3)11664A-001 Scalar Network ...
Analyzer, wi(3) det., APC7, 0.01-18 GHz

SIGNAL GENERATORS

FLUKE 6060A/AN Synthesized Signal Gen., ........c.c..ccccouusereciiensenn $2,000.00
10 kHz-520 MHz, 10 Hz res,GPIB

FLUKE 6062A Signal — X
0. 1-2100 MHz, 10 Hz resolution

FLUKE 607/ Signal G $2,000.00
0.2-520 MHz 1 Hz res.

GIGATRONICS 600/10-18 S Source, . e $2,600.00
10-18 GHz, 1 MHz res., GPIB

GIGATRONICS 605/10-18 ized Source, $3,000.00
10-18 GHz, 1 kHz res., GPIB

GIGATRONICS BAO-01 Freq. DOUBIER, .............cc.ocesresonreesssssassonies $2,000.00

26.5-40 GHz (WR28) out, 13-20 GHz in
GIGATRONICS B75/50 Leveiled Multi
x4, 50.0-75.0 GHz output, -3 dBm
GIGATRONICS 875/86 Levelled Mulliphier, ...................c.co.coooooeeoee $5,000.00
26.5-40.0 & 50.0-75.0 GHz oulputs.
GIGATRONICS 910/12-18,0pi6, 14,16 Synihesized .
So , 12-18 GHz, 1 Hz res., OCXO
HP 11720A Pulse Modulalor, 2-18 GHz, B0 dB on/olf ratio .
HP 85100V Frequency MUIL, ..............cccvcreresmmnssessons:
10-15 GHz in / 50-75 GHz out >0 dBm
HP 8640B-001,002,003 SIgnal GON., ...........coovcvrmmensmressesesssssssessore e
0.5-1024 MHz, AM, FM, var, audio osc.
calibraled AM & uncal. FM
HP BE60C/866028-002 Synth. Sig. Gen., ............oooorooooveerrereerrr e
1-2600 MHz, FM / Phase mod. w/86635A

SWEEP GENERATORS
HP 8350B/83592A P
Generalor, 0.01-20 GHz, +10 dBm
HP 8600A Digital Marker, for HP 8601A
HP 8601A Generalor/Sweeper, 0.1-110 MHz, +20 dBm levelled
HP 8620C Sweep O Frame
HP 8620C-011 Sweep Oscilalor Frame, HPIB pmg'ammabla
HP 86222A-002 RF Plug-in, 10-2400 MHz, ..
+13 dBm levelled, 70 dB atten.
HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled ..
HP 86235A-001,002 RF Plug-in, 1.7-4.3 GHz,
+14 dBm levelled, 70 dB alten.
HP 86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelled ....... ...........

HP B6241A-001 RF Plug-n, 3.2-6.5 GHz, +8 dBm levelled...........
HP 862420-004,008 RF Plug-In, 5.8-9.0 GHz, +10 dBm levelled
HP B6245A RF Plug-n, 5.9-12.4 GHz, +16 dBm levelled ...
HP B6250D RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ..
HP B6260A RF Plug-n, 12.0-18.0 GHz, +10 dBm unlevelled
HP 86260A-H04 RF Plug-in, 10.0-15.0 GHz, +10 dBm unlevelied
HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelied ...
HP 862908 RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled ..
WAVETEK 962 Sweep Generalor, . $1,500.00
1.0-4.0 GHz, markers, +12 dBm univid.

POWER METERS

ANRITSU MP-81B/ML-B3A POWET MBIET, ............coocoriinicanisicessnins
75-110 GHz (WR10), -20 to +20 dBm

ANRITSU MP-82B/ML-B3A Power Meler, ...
90-140 GHz (WRB) pin flange, -20, +20

BOONTON 4200-01A,03/&-4A x2 Dual Channel ............................. $1,500.00
Microwattmeter, wi(2) 1 MHz-7 GHz sensors

BOONTON 42B/41-4B Analog Power MELE, ..........c...occcocvcnnimmennnens $3T2.00
with 1 MHz-12 GHz sensor

BOONTON 42B/41-4E Analog Power Meler, .................ccoooccvveneeren.. $500.00
with 1 MHz-18 GHz sensor

GENERAL MICROWAVE 476/4240A Power Meter ............................ $300.00

& Sensor, 0.01-18 GHz, -35 to +10 dBm
HP 11683A Range Calibrator, for HP 435/6/7/8 ..
HP 432A/84788 Power Meter, -25 lo
+10 dBm, 10 MHz-18 GHz

HP 435A/B481A POWEr MBIEL, ........ccovnninmnainns s iisensssssmscsmsneniaciss §1,000.00
10 MHz-18 GHz, -30 lo +20 dBm

HP 435A/8482A POWEr MEIET, ...........ooveeeeeee s ersreessinnessessnessrnes $71,000.00
0.1-4200 MHz, -30 to +20 dBm

HP 435A/8482H Power Meler, . $1,150.00
0.1-4200 MHz, -10 to +34 dBm

HP B47TA Power Meter Calibrator, for HP 432 sefies ..o $500.00

HP QB4B6A Power Sensar, ....... $1,500.00
33.0-50.0 GHz, WR22, 35/6/7/8

HP R486A WR28 Thermislor Mounl, $350.00
26.5-40 GHaz, for 432 series

RF MILLIVOLTMETERS

BOONTON 9200A-01 RF Mill ..$900.00
10 kHz-1.2 GHz, GPIB
10 kHz-2 GHz, -77 lo +23 dBm, GFIB

AMPLIFIERS, MISCELLANEOUS

BOONTON 82AD-opt.01A Modulation Meter, . ..5$900.00

AM, FM, 10-1200 MHz, GPIB
HP 465A Amplifier, 20/40 dB, 5 Hz-1 MHz, 1/2 Walt'50 Ohms .
HP 8447A-001 Dual Amplifier, 0.1-400 MHz ...
HP B447E Amplifier, 22 dB, 0.1-1300 MHz, +1 Bm
HP 8801A Modulation Analyzer, 150 kHz-1300 MHz
HP 89018-001 Modulation Analyzer, ..
150 kHz-1300 MHz, rear panel mpul
HP B970A Noise Figure Meter
HUGHES 1177H01F000 TWT Amplifier,
2.0-4.0 GHz, 10 Watls output
HUGHES 1177H02F000 TWT Amplifier, ...t
4.0-8.0 GHz, 10 Watts outpul
M.P.D. LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2 Watis ..
M.P.D. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Walls
MICROWAVE SEMI.CORP. MC5112 Noise ... .
Source, 25.5 dB ENR, 1.0-12.4 GHz, N{m) *28VDC
ROHDE & SCHWARTZ ESH2 Test Receiver, 9 kHz-30 MHz ...........

AMERICAN NUCLEONICS AM-432 Cavil
Backed Spiral Antenna,LHC, 2-18 GHz, rNC(f) “NEW*
FXR/MICROLAB S3-02N Triple Stub Tuner,
200-1000 MHz, 100 Watts max., N(mﬂ}
GR 874-LTL Conslant
Line, 0-44 om, DC-2 GHz
‘GR 900-Q GR900 14mm Interseries Adaplers
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC?
HP 11612A Bias Network, 45 MHz-26.5 GHz, APC3.5 .
HP 116910 Directional Coupler, 22 dB, 2-18 GHz ...
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz
HP 11721A Freq. Doubler, 50-1300 MHz in/100-2600 MHz oul
HP 119048 APC2.4(1) x K(f) Adapler, DC-40 GHz
HP 774D Dual Directional Coupler, 20 dB, 215450 =
HP 777D Dual Direclional Coupler, 20 dB, 1.9-4.1 GHz
HP 84708 Crystal Detector, 10 MHz-18 GHz, neg pd APC7
HP 8491A-030 30 dB Atlenualor, ... o
DC-12.4 GHz, 2 Walls, N{mif)
HP 8494G-002 Programmable SIBp ........cccimiemcosimmicesesines
Altenualor, 0-11 dB, DG4 GHz, SMA
HP 8495G-002 Programmable Slep ARENUALON, ...............oovvivrriansiors
0-70 dB, DC-4 GHz, SMA
HP 8495H-002 Progr
0-70 dB, DC-18 GHz, SMA
HP 8497K-004 Programmabile Slep Aenualon, ...
0-80 dB, DC-26.5 GHz
HP K422A WR42 Flal Broadband Deleclor, 18.0-26.5 GHz .
HP K532A WR42 Frequency Meler, 16.0-26.5 GHz ..
HP KB70A WR42 Slide Screw Tuner, 18.0-26.5 GHz
HP K814B WR42 Moving Load, 18.0-26.5GHz ........
HP Q7520 WR22 Directional Coupler, 20 dB, 33-50 GHz

Slep A

HUGHES 45113H-1000 WR19 Isolator, 25 dB, 40-60 GHz
HUGHES 45712H-1000 WR22 Frequency Meler, 33-50 GH.
HUGHES 47316H-1111 WR10 Ti ble Deteclor,
75-110 GHz, posilive polarity
HUGHES 47323H-1211 WR19 Flat Broadband
Detlector, negative, 40-60 GHz
HUGHES 47974H-1000 WR15 SPST PIN Swilch, .........cccouansumiosins
250 MHz speed, 60-62 GHz response
INSULATED WIRE SPRR-175-78 Low Loss ...
Coaxial Cable, 78 in., DC-18 GHz, SMA(m/ram
KAY 442D Step Atlenuator, 0-101 dB, 75 ohms, BNG ..
KRYTAR 1818 Directional Coupler, 16& 2-18 GHz, SMA{I)

M/A-COM 3-18-300/10 WR18 D
. 10 dB, 40-60 GHz
MIDWEST MICROWAVE 3537 DG BIOCK, ... $40.00
0.1-12.4 GHz, SMA(m/) *NEW"
MINI-CIRCUITS ZFDC-20-4 Directional COUPIB, .........cc.o..ccoromssresicees $25.00

19.5 dB, 1-1000 MHz, SMA(f)
NARDA 25171 Level Set Attenualor, 0-17 dB, 2-8 GHz, SMA(f)
NARDA 26298 20 dB Altenualor, 150 Walls, DC-1 GHz, N(/T)
NARDA 3000-SERIES Directional Couplers ...........
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz .
NARDA 3090-SERIES Precision High Directivity Couplers
NARDA 368NM Coaxial High Power Load,

500 Watts, 2.0-12.4 GHz, N(m)

NARDA 369BNF High Power Termination, ..............c.o.smissis: $325.00
175 Wats, 0.7-18 GHz, N(f)

NARDA 37538 Coaxial Phase Shifler, ...........c.ccormimmmmsimmmsssassssersses $1,250.00
0-55 deg/GHz, 3.5-12.4 GHz

NARDA 4000-SERIES SMA Mini Dirscti Couplers $75.00

NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA((1) ..
NARDA 4245-10 Directional Coupler, 10 dB, 4-12 GHz, SMA() $100.00
NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA(f) ......... $135.00
NARDA 5070-SERIES Precision Couplers ... $300.00
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N[n'u\‘) b .. $135.00
NARDA 766-10 10 dB Attenuator, 20 Watts, DC-4 GHz, N(m/f) . .
NARDA 768-20 20 dB Atlenuator, 20 Watts, DC-11 GHz, N(m/f)
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz
OMNI-SPECTRA 2085-6010-00 Crystal Delector,
1-18 GHz, negalive polarity, SMA{m/f)
PAMTECH KYG1014 WR42 Junclion Circulator, 18.0-26.5 GHz
SONOMA SCIENTIFIC 21A3 WR42 Circulalor, ..
20 dB, 20.6-24.8 GHz
SPACEK LABS DQ-1 WR22 Flat Broadband Deleclor, 33-50 GHz ..
TRG B528 WR22 Direct Reading Phase Shifter, .................
0-360 deg.,33-50 GHz
TRG V551 WR15 Frequency Meler, 50-75 GHz ..
TRG W551 WR10 Frequency Meter, 75-110 GHz
WAVELINE 100080 WR28 Terminated ..
Crossguide Coupler, 30 dB
WEINSCHEL 1515 Power Divider, 2-Way, DC-18 GHz, SMA(m/Ii)
WEINSCHEL 45-30-43 30 dB Attenuator,
250 Walls, DC-1.5 GHz, N(f/m)
WILTRON 4612K Programmable Step AUENUALON, ... e rorrisssens
0-70 dB, DC40 GHz
WILTRON B0NF50 SWR Bridge, 5-2000 MHz,
40 dB directivity, N(f1/1)

HP 103438/10269C SCSI Bus Preprocessor, ...
wiprobe intfc., for 1630 series

HP 5005A Signature Multi ... $350.00

HP 8170A-002 Logic Pattem
2 MBJs, address driver option

TEK 1240D21D 10-channel 50 MHZ DA ... cciiiniiiiiiniiniieiiiins
Module for 1240, without probes

TEK 300M08 80286 Probe, for Tek Prism ...

TEK DP186P 80186 / 80188 Probe, for Tek 1

TEK DP286P B0286 Probe, for Tek 1230.....

TEK DPHC11 68HC11 Probe, for Tek 1230.

TEK P6454 100 MHz Clock Probe, for DAS

..$225.00

HP 4972A LAN Prolocol Analyzer
HP 58401A HPIB Bus Analyzer ..
TEK 1410R NTSC Gen., waPstym
generator, TSG7 color bars
TEK 1411R PAL Gen. ,wiSPG12 sync;.
TSG11 color bars; TSG13 linearity
TEK 1411R PAL Tesl Gen., Aot ey
wiSPG12,TSG11, TSG13 TSGIS TSGSB
TEK 1411R PAL Test Gen., =
wiSPG12,TSG11, TSG12 TSGlB TSG1S, TSG1G
TEK 1411R-0pl.04 PAL Test Gen. w/
SPG12,TSG11,TSP11,TSG13,TSG15,TSG16 .. ¢
TEK 147A NTSC Tes! Signal Ganeralor, with noise test ugnal
TEK 148 PAL Insertion Test Signal Generator .
TEK 1750 NTSC Waveform / Vector Monitor ...
TEK 520A NTSC V
TEK 521A PAL Veclorscope ..

MISCELLANEOUS

HP R375A WR28 Variable Attenuater, 0-20 dB, 26.5-40 GHz $375.00 KE"GT;E,:, mﬁsﬂ:z sm:ggl D

HP R422A WR2S Flal Broadband Delecior, 26,540 GHz $400.00 PR S200.04 95 55 56 Lttt At 0

HP R532A WIRZE Frequency Meter, 26,540 GHz . $500.00 20 Hz-20 kHz, in. 0sc.. Inflog, GHIB i

HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz $450.00 PA R, 5206 Two Phase Lock.in Amplifier, 2 Hz-200 kHz

HP R752D WR28 Directional Coupler, 20 dB, 26.5-40 GHz .. $450.00 PAR. 5208-92.94,97 58 Two Phase Lock-In Amp “ ¥

HP R914B WR28 Moving Load, 26.540 GHz $300.00 5 Hz-20 kHz or 200 kHz, GPIB Ak 2 :

HP V365A WR15 Isolalor, 25 dB, 50-75 GHz $900.00 TM5006 5000

HP V7520 WR15 Directional Coupler, 20 dB, 50.75 GHz . SI000° e P il ok Programpais Farer Mol .. SUOM

HP X870A WRS0 Slide Screw Tuner | ....$150.00 TEK TM506 500-series 6-slot Power Module . E o ;

HUGHES 45111H-2000 WR28 Isalalct 25 dB, 2. 5-40 GHz L $450.00 TEK TM515 500-series 5-slot Traveller Power Module ..
“

Write in 182 on Reader Service Card.
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| TEST EQUIPMENT cont. o

WANTED: LATE model TEST
EQUIPMENT and test equipment
MANUALS, HP, Tektronix, and oth-
ers. Fax your for sale list to 410-
750-1192 or mail to US Surplus, PO
Box 37, Ellicott City, MD 21041,
Attn: Ron Baublitz. Phone # 410-
750-1083, E-Mail: ussurplu@clark.
net

IFR1500 SERVICE monitor, excel-
lent condition $5,900. Many more at:
http://www.madbbs.com/amtronix
716-763-9104 or 716-661-9964.

WANTED: WESTERN electric test
equipment. Tube-type only please.
Freq. measuring sets, oscillators,

amplifiers, parts, tubes, etc. 1-800-

251-5454

NEW HEWLETT-PACKARD 141T
CRTs. $195 EACH. We have quan-
tities available. These are double
boxed, unopened with 1985 date
code, guaranteed. Price is $195
each plus shipping. Contact Brian at
Kentronix. 732-681-3229 or FAX
732-681-3312. Mailin
2444, Farmingdale, NJ

: PO Box
7727 or E-

Mail brian @ kentronix.com

FEITEK HAS the test equipment
gou want at reasonable prices. We

uy, sell, and trade HP, Tek, GR,
etc. Call or fax Monday thru Friday,
9 to 5, 314-423-1770, or write us at
Box 3423, St. Louis, MO 63143.

FEITEK PROVIDES repair, calibra-
tion and certification on many
makes of test equipment. We also
have a Iargg selection of used
equipment. Send large SASE enve-
lope for list. VISA and MasterCard
accepted. Feitek Inc., 2752 Walton
Road, St. Louis, MO 63114, 314-
423-1770.

REMsEY

World’s Smallest TV Transmltter

Perfect video transmission from a transmitter you can hide under a quar-
ter and only as thick as a stack of four pennies- that's a nickel in the pic-
ture! Transmits color or B&W up to 150' to any TV tuned to cable channel
58 with a solid 20 mW of power. Crystal controlled for no frequency drift
with performance that equals law enforcement models that cost hundreds
more! Deluxe model includes sound using a sensitive built-in mike that
will hear a whisper 15 feet away! Units run on 9 volts and hook-up to
most any CCD camera. Our cameras shown below have been tested to
mate perfectly with The Cube and work great. Fully assembled.

C-2000 Video Transmitter Cube. $89.95
C-3000 Video and Audio Transmitter Cube.................$149.95
CCD Video Cameras

If you're looking for a good quality CCD board
camera, stop right here! Our cameras use top
quality Japanese Class ‘A’ CCD arrays, not
the off-spec arrays that are found on many

= other cameras. You see, the Japanese suppli-
ers grade the CCDs at manufacture and some manufacturers end up
with the off-grade chips due to either cost constraints or lack of buying
‘clout’. These cameras have nice clean fields and excellent light sensitivi-
ty, you'll really see the difference, and if you want to see in the dark,
these are super IR (Infra-Red) sensitive! Available with Wide-angle (80°)
or super slim Pin-hole style lens. Both run on 9 VDC and produce stan-
dard 1 volt p-p video. Add one of our transmitter units for wireless trans-
mission to any TV set, or add our Interface board (below) for Audio
sound pick-up and direct wire connection to any Video monitor or TV
video/audio input jacks. Fully assembled.
CCDWA-2 CCD Camera, wide-angle lens.........

CCDPH-2 CCD Camera, slim fit pin-hole lens..............

Wireless Video Headquarters

MicroEye CCD Camera &

Transmitter Combo

We married together one of our quality &
CCD cameras, a sensitive electrat micro- |
phone and a small TV transmitter to give
you a super neat - and tiny - all in one,
‘knows all, sees all, hears all' package!
Small enough to fit into a cigarette pack
and powerful enough to transmit up to :
150’ to any standard TV set. Tunable to operate on TV channa!s 4,
5, or 6 and runs on 9 to 20 VDC. The sensitive mike picks up nor-
mal voice within an average size room. Ideal for private detectives,
investigators, hobbyists, babysitters, model rocketeers, AC air-
planes and other uses limited only by your imagination. Camera
module is fully wired and the transmitter unit is an easy to build kit
that goes together in an evening. Includes all parts, handsome jet-
black case and clear, concise instructions with ideas for use. And,
don’t forget, our CCD cameras are very sensitive to IR light - just
add the IR-1 IR llluminator kit for see-in-the-dark operation!
ME-2000 MicroEye TV Transmitter Combo ........$149.95

CCD Camera Interface Board
Here's a nifty little kit that eases hook-up of your
CCD camera module to any video monitor, VCR
or video input TV set. The board provides a volt- |
age regulated and filtered source to power the |2
camera (CCD Cameras require a stable source = s R
of power for best operation), sensitive electret condensor mlka for gfeal
sound pick-up and RCA Phono jacks for both audio and video outputs.
Runs on 11 - 20 VDC.

IB-1 Interface Board Kit. $14.95

Budget TV Transmitter
Transmit audio and video to any TV set with this fully
assembled transmitter. Although not tiny, it still offers

i| some neat features. Takes standard 1 voit p-p video
and audio and transmits on any UHF TV channel of

= ; your choice from 17 - 42. Has rugged metal case,
In udes AC dapter, whip antenna and even RCA phono plug patch
cords! Can also run on 12 VDC.
VS-2 Video and Audio Sender, Fully Assembled......... $29.95

Wavecom
Wireless Video
and Audio
Transmission
System
Transmit exlremely clean

and sharp video and ; o .

audio up to 300 feet. Wavecom transmits in lhe 2. 4 GHz band
using FM and circular polarization for state-of-the-art transmission.
There is no fading, ghosting, humming, buzzing or picture rolling
when using the Wavecom. System consists of two paris, a trans-
mitter unit and a receiver unit. Switch selectable 4 channel opera-
tion allows use of multiple Wavecoms in the same geographic area.
Connections are video and audio in and out using standard RCA
phono jacks. Includes AC wall plug adapters, patch cords, coax
cable jumper, TV antenna A/B switch and complete hook-up
instructions. Fully assembled with one year warranty.

The Wavecom Sr. has all of the features above plus adds the
capability of transmitting your TV/DSS/VCR remote control signals
from the receiver unit back to the transmitter unit. This is great for
controlling your DSS satellite receiver or VCR from any room in the
house. We also offer the small internal transmitter module assem-
bly for those who wish to make their own concealed video transmit-
ter system. Module is about the size of a couple of matchboxes and
includes microwave patch antenna.

WC-1 Wavecom Jr. Wireless System...........cccc.... $189.95
WC-5 Wavecom Sr. with Remote Capability........5239.95
WC-TX Transmitter Module Assembly................. $105.00

IR llluminator for CCD Cameras
See in total darkness with one of our CCD video
cameras and this IR illuminator! IR light can't be
seen, illuminate the scene with IR and a CCD camera
‘sees’ just fine. The array of 24 extra high intensity
LEDs are invisible to anybody - except for aliens and Casper! Runs on 12
VDC. llluminates similar to that of a bright flashlight.
IR-1 IR llluminator Kit...,

$24.95

@ RAMSEY ELECTRONICS, INC.
793 Canning Parkway  Victor, NY 14564
Call for our free catalogue or visit us on the web: www.ramseyelectronics.com
To.‘.'-free Order Service: 1-800-446-2295
number
For Tech lnfo or Order Status, Call the Factory Direct

Phone (716) 924-4560
Fax (716) 924-4555
ORDERING INFO: Satislaction Guaranteed. Examine for 10 days, il
nol pleased, retum in original form for refund. Add $5.95 for shipping,
handling and insurance. s under $20, add $3.00. NY s

add 7% sales lax, Sorry, no CODs. n orders, add 20% for sur-
face mai or use credit card and specify method.

{ Iﬁl

QUALITY TEST EQUIPMENT: HP
3488A switch/control mainframe
$850 (cards available). HP 59306A
relay actuator (6-SPDT) $200. HP
59307A dual VHF switch (2-SP4T)
$200. HP 8161A/020 100MHz HP-
IB dual channel pulse generator
$3,100. HP 5334A 100MHz counter
(rise/fall time, HP-IB, etc.) $850. HP
5335AI20,40 200MHz counter
rise/fall time, statistics, HP-IB, etc.
1,200. Stanford Research SR 51
lock-in amplmer $1,400. HP 339A
distortion anadyzer $1,600. Tek
222A handhel battery-operated
digital storage scope $1,250 (man SX
accessories available). HP 1186

adapter (for 8350B) $350. HP
8502A/H26 transmission/reflection
test set $950. HP 8748A/H26 S-
parameter test set $1,550. HP
436A/022, 8481A RF power meter,
sensor $1 775. Excellent condition!
All with warranty. Pepper Systems,
214-353-0257 ( AX 214-902-9511).

28 ITEMS of test equicfment. plus
miscellaneous parts and equipment.
1. Astron RM35A power supply $30.
2. Bird #4431 wattmeter kit, with
case and slugs $100. 3. Bird 82
500W dummy load $75. 4. Boonton
230A RF power amplifier 2 ea., one
not operating $150/pair. 5. Boonton
250A RX meter $175 6. Exact 124
multigenerator $15. 7. Fluke 8800
5.5 digit multimeter $45. 8. Fluke
8050A 4.5 digit multimeter $40. 9.
Helper #801 RF millivoltmeter with
robe $125. 10. HP 302A wave ana-
Erzer $125. 11. HP 310A wave ana-
lyzer $175. 12. HP 427A electronic
multimeter $25. 13. HP 432A power
meter with thermistor mount, ino|
ative. 14. HP 803A VHF bridge
15. HP 3466A 4.5 digit multimeter,
not operating $25. 16. HP 5302A 50
MHz, counter with display $25. 17.
HP 34701A digital voltmeier with
display $20. 18. HP 600 ohm atten-
uator 0-110 dB DC-1 MHz $10. 19.
HP 4800A vector impedance meter
$200. 20. Lambda 28V, 30A, power
supply $40. 21. imetrics 921 sig-
naI enerator 50 -80 MHz $150.
ilitary ME30F/U, equivalent to
HP 400 series AC voltmeter $35.
23. Millen 90651-A grid dip meter,
with case and all coils, like new $40.
24, Military USM223 multimeter $5.
25. Modular devices 0-500V, 100mA
power supply $15. 26. Simpson AC
wattmeter 5KW and 10 scales
$40. 27. Simpson 604 multicorder,
strip chart recording multimeter $40.
28. Squires-Sander BSSG-1 spec-
trum generator, not operating $10.
Other items: Green #106 engraver,
no fonts $125. Approx. 25,000 ft.
#24/#26 wire in 4 colors $75. Sola
constant voltage transformer,
120VA $3. Assorted variable voltage
transformers (variac type). Assorted
power supplies. Weller soldering
stations W-TCP and WTCPN $5-10,
3.125" square, 12VDC, fans, have
22 $2 ea. also 2" and 4". Pick up
only, all prices FIRM. Dan 714-444-
2228 (Costa Mesa). After 11am.

SALE BOONTON 1120 audio ana-
lyzer $650, 2 available SCIENTIFIC
ATLANTA 4651B DS3 transmitter,
4654A error analyzer, 4657A/B DS3
error analyzer 5 units available @
150 ea., offers. Psitech Plus 707-
745-4804, Fax 707-747-5277 E-
Mail: apeas@ix.netcom.com
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QUALITY TEST EQUIPMENT: HP
8082A 250MHz pulse generator
$995. HP 8016A EC L word
generator $295. HP 8161A/030
100MHz programmable precision
dual channel pulse generator
$3,100. HP 4274A LCR meter (5-
1/2 digit, 100Hz-100KHz, HP-IB)
$3,900. HP 339A distortion analyzer
$1,650. HP 7595A DraftMaster |
(5|zes A-E) $1,675. HP 7475A plot-
ter $220. HP 7090A measuring plot-
ter $1,500. HP 5334A 100MHz
counter (rise/fall time, HP-IB, etc.)
$850. HP 5335A/20,40 200MHz
counter (rise/fall time, statistics, HP-
IB, etc.) $1,200. HP 5345A 500MHz
counter $400, with HP-IB $675. HP
5370A 100MHz time interval
counter (oven time base) $1,200.
HP 3488A switch/control mainframe
$850 (cards available). HP 59306A
relay actuator (6 SPDT, HP-IB and
ghted pushbutton) $200. HP
59307A dual VHF switch (2-SP4T,
HP-IB and lighted pushbutton) $200.
HP 59401A HP-IB bus analyzer
$250 We also can provide HP-IB
I?ramrnmg services and custom
systems.) Fluke 540B transfer
standard $750. Tek 390AD digitizer
$475. Tek P6201 900MHz active
probe $325. Tek 520A NTSC vec-
torscope $750. Stanford Research
SR 510 lock-in amplifier $1,400.
Excellent condition! All with warran-
. Pepper Systems, 214-353-0257
ax 214-902-9511.

ELECTROMAGNETIC DETEC-
TORS, including Trifield® broad-
band meter (analog) reads field
strength of 10-1000 V/M at 100KHz-
2.5GHz, also independently reads
magnetic (3-axis) and electric fields,
below 100KHz. (0.2-100 milliGauss,
and .5-100 KV/M, at 60 Hz). Ideal
general detection tool for both AC
power and RF work $170 postpaid.
Atmospheric ion counter (digital)
reads both polarities 10-2,000,000
ions/cc. (Atmosphere is typically
300-5000 positive and 200-3000
negative. Depends on weather, etc.)
For the first time, under $4,000 for
a true ion counter! $580 postpaid.
DC Gaussmeter (digital) includes
compact Hall probe (.01-20,000
Gauss) and differential coil probe
(.01 milliGauss - 20 Gauss). Com-
plete $265 postpaid. All above have
1 year warranty and include 9-volt
batteries. Made in USA by Alphalab
Inc., 1280 South 300 West, Salt
Lake City, UT 84101. Tel. 1-800-
769-3754 or 801-487-9492. Free
catalog.

HP 1744A oscilloscope $300; HP
432C power meter $175; HP 432A
$75; HP 86632A $100; HP 86602A
$100; HP 86601A $300; Tek TM504
$60; Tek FG504 $200; Tek 508A
$200; Tek DC 503 $100; Tek 321
oscilloscope $100; HP 2225A printer
HP-IB interface $75; Tek TM506
$60; JDR 2000 oscilloscope $150;
Tek P6452, P6455 data acquisition
$25; Simpson multimeter 461 $40.
Call 714-827-7345

WANTED: Hl-voltage power sup-
plies and hi-pot testers. Jennings
JHP-70A, Von's C-1, hi-potronics,
Spellman. Also looking for VDF
2.8pF Jennings capacitors and hi-
voltage calibration resistors for
units. Youngson’s, Inc., 6701 Mel-
rose Ave., Louisville, KY 40216.
502-448-6228.

TEKTRONIX SCOPE sale, 453 454
$75; 465 465B $350; 475 $450.
Sold as is. Ty Miller, South Coast
Surplus 714-830-9170.

WANTED! TEST equipment. We
pay top dollar for used scopes, gen-
erators, analyzers from HP, Tektron-
ix, and others. Call Charles at Metric
for immediate quotation. 1-800-432-
3424.

AFFORDABLE HP power sensor
repairl Most 8481As repaired for
$230 or less. We also handle 478As
and many others. Call or fax for
more information. Willamette RF,
Inc., 541-754-7226, FAX 541-753-
4629.

MICRODYNE 1100, 1200, 1400
series receivers all bands, FM and
PM demods, SDU, IF filters. Aydin,
Schlumbargar, monitor systems bit
syncs. 805-934-2058.

SELL: BIRD 8141 250W RF load
DC-2.5 GHz, $200; Bird 8322 in line
attenuator, 30dB, 200W, DC-1GHz,
$400; Boonton 260A q meter, $300;
Bird 694 watimeter, RF load 1KW 2-
30MHz, $300; HP 7225B XY plotter
A size single pen, HPIB, $150; A-
Comm Electronics 303-290-8012.

™

4l COMMUNICATIONS
ELECTRONICS INC.

New...Bearcat Trunkiracking radios
aetyourBearcat235XLTforonly$199.95
or Bearcat 895XLT for only $239.95

when you order our package deal, To get your free fax-on-demand
catalog, call 313-663-8688 from the telephone handset on your fax
machine and follow the recorded voice prompls. Get many free
benefits such as extended warranty coverage on new Bearcal
scannars when youuse your Communications Electronics Platinum
Plus Master Card® issued by MBNA. No annual fee. Call 1-800-
523-7666 anyitme and mention oﬂerOSKHo request yours tcday
Fy 8 _ & _§ NN | _— -
Get your Bearcat 895XLT for onry $239.95 when you
order package deal #UNIBPD. Our package deal includes I
mobile mounting bracket #MBO01 §14.95, Cigarette lighter
Ipawer cord #PS001 $14.95; external speaker #EXT11
$19.95 and mag-mount mobile antenna with 12 feet cable
I #ANTMMBNC $29.95; plus $29.00 shipping. Tolal pack- |
age deal price is $348.75. Hurry offer expires 1/31/98.

W . . e e

Bearcat®895XLT-A Radio Scanner

Mig. suggested list price $729.95/Special $319.85

300 Channels * 10 banks * Built-in CTCSS * S Meter
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High
Frequency Coverage: 29.000-54.000 MHz., 108.000-174 MHz,,
216.000-512.000MHz., 806.000-823.995 MHz. 849.0125-868.995
MHz., 894.0125-956.000 MHz.

The Bearcal BI5XLT is supem for intercepting trunkad communi-
catlons (see BC235X i with features like
Ti to search VHF 100 steps parsecond. This
base and mobile scanner is also ideal for intaliigenca prolessionals
because Il has a Signal Strength Meter, RS232C Port to allow
computer-control of your scanner via oplional hardware and 30
trunking channet indicator annunciators to show you reak-time trunk-
Ing activity for an entire trunking system. Otherfeaturesinclude Aulo
Store- Automatically stores all active frequencies within the speci-
fied bank(s). Aute Recording- This featura lels you record channel
activity irom the scanner onto a tape recorder. CTCSS Tone Sosrd
(Continuous Tane Control Squeich System) which allows the squsich
to be broken during scanning only when a comect CTCSS fone i
received. For maximum scanning enjoyment, order the following
optional accessories: PS001 Cigarette lighter power cord for tempo-
rary operation fromyourvehicle's cigarette lighter $14.95; PS002DC
power cord - enables permanant operation from your vehicle's fuse
box $14.95; MB0O1 Mobile mounting bracket $14.95; EX711 Exter-
nal speaker with mounting brackel & 10 feet of cable with plug
attached$19.95. The BCBISXLT comes with AC adapter, lelescopic
antenna, owner's manual and one year limited Uniden warranty.
Save $80.00...order the package deal above.

Bearcat®3000XLT-A Radio Scanner
Mig %asmd list price $699.95/Special $328,95

BP2500 batlery pack, tﬁ!.ﬁmmwu
m:mmzr .offer 3158,

400 Channels » 20 hummn Turbo Search/Scan
Frequency Transfer » VFO Control » Automatic Store
10 Priority Channels « Selectable Mode « Data Skip
Frequency stap resolution 5, 12.5 & 25 KHz.
o8 Size: 2-3/4" “L'ld'x 1-1/2" Deep x 7-3/8" High

2 Frequency Coverage:
ER 25.000-549.995 MHz., 760.000-823.995 MHz., 849.0125-
868.995 MHz., 894.0125-1,300.000 MHz.
The Bearcat 3000XLT is the ideal handheld radio scanner

intermodulation from ad}ar:enl irequewes

ted areas. AM, Wide FM

e and Narrow FM modes ullowyuulochangamla

default receiving mode of the BC3000XLT. For

maximum scanning pleasurs, order the following

optional accessories: UASG2 Ci power

cord for temporary operation from your vehicle's

cigarette lighter $14.95; LC3000 Deluxe swivel

Isather carrying case $49.95; BP2500 recharge-

able nickel-cadmium balme? pack for up o ﬁwa
hours of dependable use $39.95

[l Magnetic mount scanner antenna 'with BNC lad‘

and 12 feet of cable $29.95. ANTSGBNC Glass

. flexible rubberantenna, earphone, awner'smanual
and one year limited Uniden wamanty. Order today.

Bearcat Intercepts Trunked Radio

(TrunkTracking Radio )

P Y
Ga: your Bearcat 235XLT for only $198.95 when you
I orderpackage deal #UNI2PD. Our package daﬂincludes
deluxe swivel belt loop leather ca%mg case #LC23
$49.95, Cigarette lighter power cord #UA502 $14,95; and
mag-mount mobile antenna with 12 feet cable
#ANTMMBNC $29.95; plus $29.00 shipping. Total pack-
age deal price is $323.80. Hurry offer expires 1/31/98.

T . G e e e

Bearcat®235XLT-A TrunkTracker

ed list price $429.95/CEl $260.95
k@cmﬁ.- 10 b%nu Trunk Seenl:dnee Scan Lists

Trunk Lockout * Trunk Dela: Extrlba & charger
10 Priority Channels + Pi s M
Size: 2-1/2" Wide x 1-3/4"

Service Search
X 5‘ High

Frequency Coverage:
20,000-54,000 MHz,, 108-174 MHz,, mmz an 806-823.995 MHz.,
849,0125-868.995 MHz., B94.0125-956.000

The Beam:TmnkTmckerBC?SﬁXLT is the world's firstscan-
nercapable of tracking a selected radio ransmission as it moves
across a lrunked radio system. Now it's easy to monitor fleats and
subfiests in analog trunked radio systems. The BC235XLT can
alsowork as a conventional scanner. This 300-channel, program-
mable handheld scanner provides scanner users with uninter- 8
rupted monitoring capabilities of Type 1, i, Ili and hybrid f§
trunking systems. One of the biggest obstacles in the scan- f§
ner industry has been the increasing use of trunking radio f
systems in business and public service agencies through-
out the United States and Canada. This makes Il nearly,
impossible to track a conversation as it moves within a
trunk system from frequency lo frequency. According to
Ken Ascher, WBBLIT, Chairman & CEQ of Communica- §2
fions Electronics, “The Bearcat 235XLT s a revolution- s
ary breakthrough in scanner technology. Now Il's easy §8
to continuously monitor conversations even though B8
the message is switching frequencies,” The 8
BC235XLT comes with AC adapter, CRX120 bal-
tery charger, two rechargeable long life ni-cad bal- 8
lery packs, beil clip, flexible rubber anlenna, ear-
phone, awner's manual and one year limited Un-
iden warranty. Not compatible with AGEIS
ASTRO, EDACS, ESAS and LTR systems. Call

Have fun and usa our CB, GMRS and commercial radios to keap
in fouch with friends. For even bigger savings, Mus & Volls
Magazine readers use the coupon on this page.

Cabra 148FGTL-A SSB CB with frequency counter ......$179.95

Cobra 29WXST-A CB with sound tracker technology ...
Cobra 25WXST-A CB with sound tracker technology ...
Cobra 2010GTLWX-A SSB CB Base (125,00 shipping) —..
Cobra HH45WX-A Handheld CB radio with weather .....
Cobra FRS200-A Family Radio Sarvice lransceiver’
Maxon GMRS210+3-A GMRS transceiver/SPECIAL ....
RELM RH256NB-A 25 wat! VHF mobile transceiver .....
RELM MPV32-A 5 wait VHF handheld transceiver .

Uniden GRANTXL-A SSB CB Mobile .
Uniden PRO538W-A CB & Weather ...

Il pays to be a Mas & Vorls magazine reader. Order any
scanner of transceiver from CEL Send or fax this coupon
with your order and save. Call 1 EOD-USA SCAN lo order.
VR204DATB § channe! digital audio logger .. ... Save §750.00
HS100 RELM 100 channsl handheld scanner .
HS5200 RELM 200 channel scannar with CTCS:
LC3000 Leather carying case for BC3000XLT ..
I LC235 Leather case for BC23SKLT, SC150
29WXST Cobra CB wi swnd tracker technology
memmehlmmq case .

battery charger

| sm FELM :pemrfmic m wns or MP radio
ni-cad battery pack

chz Bearul CTCSS tone board

BC003 Bearcat swilch assambly for

BCOO5 Bearca! CTCSS tone board ..

B(‘rnaurwsawnhmdmjw
IANTSGBN ﬁmmwmwhmnmh

Save §/
Offer valid um on prupald urdars bd to Communi
Electronics Inc., PO Box 1045, Ann Arbor MI 48106 USA. Offer
vail?tbscemhaﬂ IQ‘J?ta.Iamaw‘.li 1898. Limit one coupon
f item. Co;fonismlradaembma other coupon or
gﬂmeroﬁsf lention ofier number AN. & w.

Write in 62 on Reader Service Card.

[ Bearcat Scanners |

Monitor fire, police, weather, marine, medical, aircraft and
other ssions with your Bearcat scanner.
Bearcat 8000XLT-A base/mobile ..
Bearcat 3000XLT-A handheld ......
Bearcat 895XLT-A TrunkTracker base ..
Bearcat 860XLT-A2 100 channel base ..
Bearcat 760XLT-A base/mobile .........
Bearcat 230XLT-A handheld/SPECIAL ........
Bearcat 235XLT-A TrunkTracker scanner ...
Bearcat 178XLT-A base with weather alert ...
Sportcat 150-A handheld with 800 MHz. ......
Bearcat BOXLT-A handheld with 800 MHz.
Bearcat BCT7-A information mobile ..
Bearcat BCT12-A information mobile
Relm HS200-A handheld CTCSS/800 MHz
Relm HS100-A handheld 100 channel
NEW/RELM®MPV32-A Transceiver
Mig. suggested list price $515.00/Special $299.95
Looking for a great hand-held two-way transceiver? Two-way radio
operators dapand on the RELM MPV32 transceiver for direct two-way
communicaions with their fire or police department, civil de-
fense agency or ham radio repeater. The MPV32 is our most
popular programmable frequency agile five watt, 32 or optional
64 channel handheld transceiver that has builtin CTCSS,
which may be programmed for any 39 standard ElA lones.
Frequency range 136.000 to 174.000 MHz. The full function,
DTMF compatible keypad also allows for DTMF Encode/
Decoda and programmable ANL. Weighing only 15.5 oz, it
Ieatures dealer pi eithar
simplex or half duplax in 2.5 KHz. increments. Other features
include PC programming and cloning capabiliies, scan list,
priority channel, selectable scan delay, selectable 5 walt/1
watl power levels, fiquid crystal display, time-out timer and
much more. When you order the MPV32 from CEl,
you'll get a complete package deal including an-
tenna, 700 ma battery (add gzﬂ 00 to substitute 2
1000 ma battery), baterycharger beltclip and user
operating i . Other usel ies are
available. A heavy duty leather :am,nng casa with
swivel belt loop part KLCMP is $49.95; rapid charge
battery charger, parl #BCMP is $69.95; speaker/
microphone, part #SMMP is $54.95; extra high ca-
pacity 1000 ma. ni-cad battery pack, part #BPMP1is
$79.95; extra 700 ma. ni-cad battery pack, part
#BPMP7 is §59.95; 64 channel option, order #54MP
is $79.95; cloning cable part ¥CCMP is §29.95; PC
programming kil, part #PCKIT030is §224.95. AUHF
version with a frequency range of 450-480 MHz. part
#MPU32 is $349.95. The radio technician maintain-
ing your radio system should order dealer program-
#PIMPV for $18.00 lo activate this radio.

Buy with confidence

It's easy o order from us, Mail orders to: Communications
Electronics Inc., P.O. Bax 1045, Ann Arbor, Michigan 48106
USA. Add $17.00 per weather station or radio product for UPS
ground shipping, handling and insurance to the continantal
LSA unless otherwise stated. Add $12.00 shipping for all
accessories and publications. Add $12.00 shipping per an-
tenna. For Canada, Puerto Rico, Hawail, Alaska, Guam, P.O.
Box or APO/FPO delivery, shipping charges are two limes
continental US rates. Michigan residents add stale sales tax.
No COD's. Satisfaction guaranteed or return item in unused
condition in criginal packaging within 61 days for refund, less
shipping charges. 10% surcharge for net 10 billing to qualified
accounts. All sales are subject fo availability, acceptance and
verification. Prices, terms and specifications are subject to
change without notice. We welcome your Discover, Visa,
American Express or MasterCard. Call anytime 1-800-USA-
SCAN or 800-872-7226 to order tol-free. Call 313-096-8888 if
outside Canada or the USA. FAX anytime, dial 313-663-8888.
Dealer and international inquiries invited. Order from Commu-
nications Electronics Inc. loday and save.

Prios scheduls sfiacts Deceerber 1, 1607 AD 1120187NV © 1487 Communications Elecironics Inc

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.
Emergency Operations Center

PO Box 1045, Ann Arbor, Michigan 48106-1045 USA
For information call 313-996-8888 or FAX 313-663-8888
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Roger’s Systems Specialist

800-366-0579

“We Have Great Connections”

rl
f
1

Computer - Communications

1.5v -12v DC/1000 ma
#TM-307 $3.00 each
1.5v -12v DC/300 ma

==

#CN-702 $.50 each

DB25 Female to 26 pin socket IDC
)

——a

6 ft. HD 15 male to female

Holds 100 diskettes » Double row filing with lock

#CC-VGA-4
$3% gach
4/$5.00
#TM-KB-1
$16% gach
6 ft. HD 15 male to female
Diskette Filing Case Dual coaxial shield

-helps with ghosting, line
loss, and high resolution

Stick-on rnommr or clip on or
% stick onshirt 6 ft. cord;

100/5.40 #TM-DSC-3 e
*42 each #CC-VGA-4C
each
14” SCSI III Cables CD Jewel Case
34 Twisted Pairs with drain wire Replacement for original case
Half Pitch Db 68 Male-to-Male 6ft. HD 15 male to male
switch box cable
#CC-693-18
i o
#TM-CD1
Microphone A0 sach 6 ft. HD 15 male to male

switch box cable
Dual coaxial shield

multiple Computers

Features:

Supports S-VGA, VGA,

Multisync Menitors

Simple Keystrokes or push buttons for PC

Selections

No Software required

Daisy chainable

Auto scan and manual selections

Applications:

Access file servers via one console

Testing equipment

Demo, displays
Call for price on
2, 6, and B way

switches

$290% each

DS-104-KMM

Network - Audio - Video
Universal i- 4” Stereo Mini Phono Plug | Miniature Mouse Battery Backup
A C Multi-Modular Cable Tester to 2 RCA Jacks 2-Button, black w/ built in surge and
toD Tests continuity for each pair. 3.5 mm stereo mini phono plug Great for small hands noise suppression
Converter Includes unit for remote testing and carrying case. to 2 RCA phono jacks or laptapl
N o | N SN
- Eliminates Batteries | RJ11/45 & BNC : 4% each
- Great for small #TM-147 w - R e ET N m’pp L’ E
1 s79% ot RJ11/45 #AD-561 ; Call for prices on:
radios, #TM-149 $.50 each PS/2 mouse ‘w—
s59% S~ Touch Pads
Serial mouse Features:
BTC Extended Keyboard SVGA Shielded Electronic/ Auto Switch RFI/EMI line noise filtering
104 keys with 5 pin DIN Piug Cables Share one Monitor, Keyboard, ~|PrIects against brownouts
3 LED mode indicator X 2 up-front diagnostic LEDs and alarm
; extra Windows 95 keys and Mouse with
#TM-310 $5.00 each

Microprocessor control of on-board

functions 1 TM'225
Active Data Loss $139% gach
Hard Drive Data Loss

Computer and Monitor Damage

P.C. MultiMedia
Speakers
Famous Maker Mini-Size amplified

#TM-172
$8% gach set

10/$7.85 each

Surge Protection
15 AMP fused circuit breaker w/ reset
feature, built-in light indicator,Metal

Major Brand!
Stereo Digital Headphones
Black, foam pads

@) condenser mic. Uni-Directional Dynamic Vocal Mic ﬁ:;piﬁ:l;"r:l?m':gg case, e h,i:}k'“:as‘:':_:f;_“geda -]
!f #%MIC-Z Well suited for prsluar?;lc;ngl f?t;:l:y recording & PA S e e
- Dynamic freq. response: 80-13,000 Hz #CC-VGA-3C IZ( \ﬂ
I-EEE 1284 Printer Cable each o)
10’ Bi-Directional
Dazsraae to M;:f;&nr?témm 36 #TM-MIC %32 each 6 ft. Hlio‘ls male (
KA -*C"
#CC-PRE-BIMIN Slffonquenity 5 BNC #TM-170
$ 89 each #CC-VGASBNC #TM-199 e
2 $12% each $6.00 each 20/52.80
*
PS/2 & Modular Crimp Tool Power/Modem
U';veré:lb?::al “TTOUth{g # SE RI AL Hardened ..gtsal me:s"l -pEIad(-Oxide Pl‘ot e cti on
e ouch Fa Finish - Separate Cutting and Strippi A TINLCLION
8 foot USB Cable MOUSE inish - Separate Cutting and Stripping v _
Male to Male -Plug and Play 3 stage-EMI/RFI/Surge protec
#cc-USB-B L \Stalne Wanarity 2- BUTTON i) tion, FA?(/modem protection,
Two USB Female on siot P82 6pi Includes telephone 5’ cord, 6 outlet
O USE #TM.267 Serialto PS/2 Adapter | S1gmne
= f ch
P el $18% eacn DB25 to DBY adapter - ® //%f?@g?
NeW prce iy Sepdsk © |iarann ‘e | CREEY mwano
#TM-290-2 #TE-CR2  #TE-CR8
e each $25% caon  $14% acn $12.00 each
www.rogerssystems.com

Local 805-295-5577 Remember, We Have Great Connections...For You!

$10.00 minimum order required * Add $4.50 shipping for pre-paid orders
California residents add 8.25% tax » eMail Sales @ RogersSystems.com

Call for quantity discounts = No out of state checks accepted * Most orders shipped same day

24895 Avenue Rockefeller, Valencia, CA 91355
—
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Flat Panel Display Solutions mbWEST ELECTRONICS

VGA, TFT & STN LCD - LCD CONTROLLERS - TOUCH SCREENS 124 12TH AVE. SOUTH, MINNEAPOLIS, MN 55415
Earth has o broad ine of VGA Fial Panel Dispiay Soldfions including 1SA, P, PHONE: (612) 339-9533 FAX: (612) 305-0964
NTSC, RS-232 & PC-104 Controllers. Monochiome & Color displays are WWW.MIDWEST-ELECTRONICS.COM

available starfing under $100. Sizes from 6.3" to 14" are available. LCD WE’'RE ALWAYS HAVING A SALE — COMPARE OUR PRICES
monitors are available with and without Touch Screens. Our global sourcing of

new and surplus displays assure you the best value in LCD monitors for COMPUTERS

industrial, embedded systerns, kiosk and point of sale applications. BRAND NEW 200 MMX PENTIUM SYSTEMS

INTEL 200MMX CPU, 16MB RAM, TX MB W/512K CACHE, 1.2GB
HARD DRIVE, 2MB (UPGR) PCI VIDEO, 1.44 FDD, 12X CD-ROM,
16 BIT STEREO SOUND, 80 WATT SPEAKERS, 33.6 DATA/FAX
MODEM, KBD & MOUSE, WIN95 OSR-2, MINI-TOWER CASE $949
ZDS P-100, 100MHz PENTIUM PROCESSOR, 16MB RAM, 1.2GB
HARD DRIVE, 4X CD-ROM, 16 BIT STE D SYSTEM
ZDS P-75 ALL-IN-ONE INTEL 75MHz PENTIUM PROCESSOR, 8MB
RAM, 600MB HARD DRIVE, 4X CD-ROM, BUILT-IN SOUND CARD &
PEAKERS, BUILT-IN 14" SVGA MONITOR

BARE BONES SYSTEM
75-200MHz MOTHERBOARD W/256K CACHE, CASE & PWR .
SUPPLY, BUILT-IN IDE & /O, 1MB (UPGR TO 2MB) PCI VIDEO,
1.44 FLOPPY $199

NEW MONITORS
14" 1024X768 SVGA .28DP $189 15" 1024X768 SVGA .28DP $249
17" 1280X1024 SVGA .28DP $449
11" VGA FLAT PANEL TOUCHSCREEN $69

LCD CONTROLLERS LCD DISPLAYS

LCD ToucH SCREENS LCD MONITORS

USED MONITORS
14" 640X480 VGA smarmivg aT $89 14" 1024X768 SVGA stantivg a7 $129
VIDEO
1MB (UPGR TO 2MB) PCI VIDEO $35 2MB PCI VIDEO CARD $55
Get our current catalog on the web at hitp://www.flat-panel.com MODEMS MULTIMEDIA
iz 33.6 INT. DATA/FAX 8X IDE CD-ROM $69
EARTH MODEM W/NOICE $59 16 BIT STEREO SOUND CARD $29
Compiter Technalogics BRAND NEW ACER KEYBOARDS $15 PS-2 MOUSE $15
ilera - nte. CA 9267 SERIAL MOUSE $10 1.44 FLOPPY DISK DRIVE $22
110 %?.I”e(-f 10 i?lggr.lazassg "CFl:;T'I 8(7:{'84) 3619-2?2? PCMCIA 28.8 DATA/FAX MODEM W/10 BIT ETHERNET $99

Email: oemsales@flat-panel.com CALL US OR CHECK OUR WEB PAGE FOR GREAT DEALS ON
NEW AND USED PARTS & ACCESSORIES

Write in 27 on Reader Service Card.

Write In 145 on Reader Service Card.

P | C n Bookg g
LEARN ABOUT PIC16/17 MICROCONTROLLERS 68HC11,80C518 80C166
’ y AM Research supports over 30 of the most popular
EASY_P|C n PIC'’n Up The Pace Embedded controllers with both hardware and software.
b Beg,mn:mms s “T;mm':?m ' fiiec| @ More Microcontrollers
b oo Ao ﬁgg:«amﬁl M Faster Hardware.
Auclmshglmdm (+]
Bit manpulation + Serial EEPROMS N M Faster Software.
Sraies 4 o B 4 &1 More Productive
If you would be Loonpmtggles « DiA conversion M Tools & Uti.l't'
interested in selling S e ki { OO SN R , -k i .
Nuts & Volts in your store M pcsrncs? * AID conversion | 1 1IC Peripherials.
ool 4 rurbeuse Single Chip Capable
or on your newsstand, we A U0 Cersion PICBCE ERFROM dita 9 P, WO
; Outstanding Support.
have a great deal for you! S s B o 8 SR o Customidest
$3495 - ustom designs.
For details tac ) h
t » contact 84/ n US for com ook, 36 both bocks Call or email for a free full line brochure
Nuts & Volts Magazine e i Sl A\~ Orens(s0sdsost
4%0 Prlncecl;nglgtigrt : ; Info (916) 652-7472
orona, fax (916) 652-6642
Phone 909-371-8497 SQUARE lil ELECTRONICS www.amresearch.com
Fax 909-371-3052 7
E-Mail: Voice P(%nag;g?a‘aim Fﬁxh(?fsn’gfo!sm 4 AM Resear%glal’g%
hitpiiwww.sq-1.com
B itevalts.com b - The Embedded Controller Experts _Loomis, CA 85650
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PRIME ELECTRONIC COMPONENTS, INC.

150 West Industry Court, Deer Park, NY 11729

OUR
WEB SITE IS
BACK UP!

CHECK OUT OUR WEB SITE @ www.primelec.com

OUR
WEB SITE IS
BACK UP!

516-254-0101 » FAX 516-242-8995 « 1-800-707-8160 (ORDERS ONLY)

EPROM & CPU/MPUs SOCKET PULLS
Math- cessor & CPU

BeSEntannne
SRBReRERSE

< eren

USED MICROSOFT PS/2 MOUSE
(New Style Contoured Type)

NEW INTEL N80287XLT
MATH CO-PROCESSOR

NEW 16-BIT 256K ISA VGA CARDS
Designed for the PC-XT/PC-AT & compatibles, this s

ft PS/2 mouse, aded basic low cost VGA video card. Mowmmm&
mnﬂlcmomﬁﬁ 30-cay .’:gf?g?-.:.e( <t el New refail box Infel math co-processor comes complete: ftechnology 82C451. Full backward
with used guide, utility and diagnostic software. Great EGA, CGA, MDA, deac:lesrr\oﬂeaCuUlypeﬂA
Used MS PS/2 MOUSB ...ccouucinnaiiiisssimsississscosisins $14.95 Ea. price GSL ggora—:o-ﬁnd part for 286 laptaps. (Chip package | 16-bit.
44 pin )
WALL PLUG WALL ADAPTERS NO2EMLYT S Model # VGA 300 (VGA COI) v cissmmesissic$ 14.95 EQL
Input: 117 Vac 50/60 Hz. Outpuls Available,
FIRST AID 95 BY CYBERMEDIA
8vdc 500Ma..... -$2.00 Ea NEW CYRIX FASMATH COPROCESSOR New retain boxed version for Windows 95 and
y CX-83D87-33-GP ?m]u Mmmmapmmv mqﬁ ga]q
Calpulua or higher ‘Windows
New Cyrix FasMath coprocessors for BO386DX 16-33 systems.
This FPU unit is usadiin place of infel’s 80387DX16-33 part. 11 /AN T SR,
9.5vVac 750Ma .. Oniginally priced at $100.00, a steal $10.95. Case: 68 pin grid FArStAID 95 V. 2.0....c..coressrmrsssasssssssmenssense- 3 14.95 EQ.
12vdc 100Ma amy.
12vdc 200Ma .. Oyt CX-BIDBT-33-GP i S 109G EQ, NEW TEAC 1.44 MEG 3.5"
FLOPPY DISK DRIVE
NEW SQUARE EQUIPMENT FANS New Standard 1.44 Meg 3.5 floppy disk diive.
= ) A Manufactured by Teac, Model #7D-235HG. Face
Available 15Vac3.l'ora? color; Beige. 34 pin interface connector with 4 pin

NEW ALPS 2.88 MEG 3.5” FLOPPY DISK
DRIVE FOR 755 SERIES THINKPAD LAPTOP

NEW ADAPTEC AHA-1540CF ISA SCSI
CONTROLLER CARD

12vdc 3.1' or 4.7
12 Vdc 2-3/8"....
12 Vdc 2-6/8"...

power.

FD-235HG Teac |.44M $32.05 Ea.

WITH EZ-SCSI V 2.0 SOFTWARE
Adaptec 1540CF SCSI-2 ISA card with extemal high density
SCSI-2 port (up to 7 devices). On board BIOS set-up and

NEW PANASONIC 360K
5-1/4" FLOPPY DRIVE

ation. Kit with card, 5174 m"heUITPmmM#JU-ﬁﬁ Black face
New 2.85 Meg 35" floppy csk cive mir, by Als for BV e or e Oaioos monce anasoware, Ovgnaly | piates on
Thinkpods 755 Senas computers. This drive replaces the 1.44 packages for NCR Corp. Note: No floppy support on fhis P/N: JU455 $9.95 Ea.
mm Wﬂm%cﬂgdmm ;\_?mmb'ﬁwt model.  AJGptec 1540CF KT ......co.ecuwmmsewssis $9.95Ea.

h auto-del wher COII\DU'
strlad. 1 ! stondrds 512K PCMCIA SRAM CARD
TP755/2.88 (IBMP/N 1619718) .....ccoccremrrvce $49.95 EC. NEW NISCAN/GS PLUS OCR/ New 512 PCMCIA SRAM card made by Fultsu. Wil work in
most laptop, PDA, or handheld computers with PCMCIA
NEW HAYES ACCURA 256 GRAY SCALE SCANNER sodtet and socket management softwara. HP100/200.

28.8 INTERNAL FAX/MODEM
28.8 Hoyes Accura intemal plug-n-play fax/modem. Card comes
with Quarterdeck iInfemeaiSuita 2 and Weblolk. Requires 16 bit ISA
siot. Windows 95 Plug-n-Piay compatible, anmmochlaﬂ
wamanty. Accura 28,88 Fax Modem 549.95 Ea.

NEW INTEL AB04875X
PGA MATH CO-PROCESSOR
New retail box Intel math co-processor comes complete with
Lsacluude utiiity ond diognosiic software. Great price and

mwnmonwgomewm (Crppocuooe 169
nhPGA) ABOAB7SX ... ....524.95 Ea.

NEC 6X CD-ROM DRIVE
FOR VERSA 2400 SERIES
New fast 6X CD-ROM add-on of upgrade for NEC Vexsa

2400 laptop computer. Slides easily info VersaBay 2400 slot,
One year manufocturer’s limited warronty.

OP-260-65001 (Varsa CD 6X Drive) ...................569.95 Ea.

Brand New True 256 Gray Scole Hand Scanner.
Resolution: 25-400 DPL.

ScanWidth: 4.2In.  Scan Length: 11 In

Interface: 16 Bit high speed (I8A) card, 4K SRAM. System

Requirements: 286/386/486 PC Compatible
(16MH2).

Available 16-8if Inferface siof,

Windows 3.1. 4 Meg RAM,

10 Meg of Available HD
space (Min.),

Mousa or Other painting

Sonwura Included: Picture Pubishar
LE 3.1, Gmaging Software), Perceive
Personal 2.1, (OCR Software)

Niscan/GS Pius. $29.95 EQ.

OmniGo. Zauns, Etc.
Requires one iithium coin battery (BR2325/CR2325).
Note: Battery not included.
Fujitsu (512K SRAM PCMCIA)..........coovevcrrmasnanees $24.95 Ea.

3D HOME ARCHITECT

New retain boxed CD-ROM version for Windows 95 &
3.1. The complete software solution for easy home
design. Easily create detailed floompians, customize from
ower 400 fumiture and fixture library ifems. View finished
product in 2D and 3D. Over 150 sampile plans included.
Systemn Req. 486 or higher Windows 95 of 3.1, aMEG
RAM / BMEG HD SPACE / 2X CD-ROM / VGA or befter,

NEW 28.8/V.34 PCMCIA MODEM/FAX
MADE SIMPLE TECHNOLOGY

New 28.8/V.34 PCMCIA modem/FAX. celiular ready (MNP10-EC
& TX-CEL Profocol with Flash upgradeabiity to 33.6, Windows 95
Piug n” Play, Hot swap copabiities. Bitware Fax software

included.
Note: Separate purchase of connecting cable from Simpie
Technology needed for cellular operation.

28.8 Communicator (Simple Tech.)................574.95 Ea

NEW PCMCIA 10 MEG

FLASH MEMORY CARD
Made by Sundisk. (Read/Write 5VDC.) Works with any
laptop or PDA with PCMCIA ATA Spac. interface &
software drivers. (**Software drives not included™)
(Note: 10 meg k uncompressed capacity) Piatform
compatibility: HP 1000¢/200LX IBM TP 350, 365, 500. 750.
755, and ofhers, contact Sundisk for your specific
model. Cards are Plug-Play Windows 95 compatible.
Sundiisk 408-562-0595 or www .sandisk.com

SDP5-10 SUNDISK ... ..5§124.95 Ea.

NEW COLORADO JUMBO 120
INTERNAL TAPE BACKUP DRIVE
New Colorado Jumbo 120 tope backup system has up
1o 120MB capacity using data
minutes connecting

, easy-! olorado kup
DOS software ptogl:n\ Flrshiofrlid‘ or 3-1/2° half
height drive bays. QIC- . Kit includes:
drive, cabie, rm\.mrhg screws, and all documentation
Note: Tape not included.

Jumbo 120 Tape Backup.........ciennns 920,95 EQ.

NEW TANDY SUPER VGA 1 MEG DRAM

This board is ywbmempevaAvﬂeoboadw\m 1 meg ot

Color:
BOOx600/256C, 1024x768/256C, 10241024/ 16C, Note: Softwore
drivers included with board. Windows 3,1, VESA, Autocad, efc.

Q[ 1 RS 1 —— $19.95Ea.

USED PULLED WORKING ASSORTED

HARD DRIVES
Pulled from working equipment, tested and teed
fcolwdovs lDEmdggé horn&OMegsto 1%

NEW INIEL PENTIUM 60/66 CPU
HEATSINK 12VDC FAN COMBO
New Pentium ¢0/66 heatsink 12VDC fan combo for cooing fhe

oider, hotter, CPUs. Low profie fype with seven inch wires. Con be
used on other CPUs if you have the physical spoce..

Pentium 60/66 CPU Cooler... <. 34,95 EQ.

|NEW 300W BABY SWITCHING POWER SUPPLY

UL & CSA RATED 110-220VAC
Input voltaga; 110-220VAC S0Hz/60Hz UL & CSA. Output
voitage: +12vVDC @ 12 amp/-12VDC @ 0.5 amp; +6VDC @
30 amp/-8VDC @ 0.5 amp.

Model # Hipro HP-300PPFS ...t S30.95 80,

NEW MITSUBISHI 1.2 MEG
5-1/4" FLOPPY DRIVE
5-1/4" Half Height Mitsumi. Model #MF504C-318MD.

Tan face

only.
Mitsubishi 1.2M FDrive .. ...+024.95 EQ.

NEW 500MEG SCSI 3.5" SEAGATE
$74.95 Ea,

NEW TEAC COMBO TW TAPE BACKUP
AND FLOPPY DRIVE 1.44 3.5
The Teac combo sa 3.5° floppy dilve and QIC fape bockup unit
built info 5.25° half height frame. Great for systams with imited
umebmlmemmpwmmpcmm\gmm
controser, y

Capacily: 680MB
Tope Format: @IC-3010-MC. Dmufmmu&lmmea
Medio: 3M MC3000XL (400 f1.). Software Incl: Arcada Backup for
Windows 96, Windows 3.1 & DOS (1.44 Meg floppy). (Note: Bock-
up tape or cables not included with dive)

...569.99 Ea.

FF-3101/700 Combo ...

Write In 168 on Reader Service Card.

Call Roger @
General Science & Engineering

716-338-7001

visit our web page
http://www.axsnet.com/- optics

NEW G120D
with feedback...$300 ea*

. NEW G100
with feedback...$250 ea*

Galvo driver boards
$50 ea
P.S., set 20V@4A
$50/2

*Removed from new equipment
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Molron D}&?ﬁ?@jﬁf‘;?"

http://wmv.motron.com

The New MoTron XC-2 is a versatile bi-directional
DTMF to ASCII transceiver. DTMF digits are decoded
from the audio line, converted to ASCII,
transmitted out through the serial port. ASCII data is
received from the serial port, converted to DTMF
digits and transmitted on the audio line. The XC-2

and

uses the RS-232C serial communications protocol and includes a PTI' output, which
can be used to control a radio transmitter. The XC-2 is user-configurable—select either
1200, 4800 or 9600 baud for the serial port and 5, 10, 15 or 20 cps DTMF transmission
rate. Additional jumpers can be used to set DTMF "#" to generate an ASCIl "CR", and
to control an open-collector output with DTMF “+* (on) and "#" (off). Audio connection
options allow combined audio signals, or separate audio input and output via standard
3.5mm jacks. A standard DE-9S is used for serial communications. The XC-2 is a fully
assembled and tested printed circuit board, requires +8 to +17 VDC @ 200ma, and is
only 2-1/2" x 3-1/2". OEM and Quantity discounts are available.
XC-2 Bi-Directional DTMF to ASCII Transceiver PCB ~ $99.00 riue shipping
We accept. American Express & Viea &; MasterCard &; Discover/Novus

Orders: (800) 338-9058

Info: (541) 687-2118

Fax: (541) 687-2492



Rave Review
Pop Cumm L

o Applications information included
* o Dimensions: 11.5 x 7.0 x 2.75"

Erofessional . _ .
REGORDER
*BUILT LIKE R BATTLESHIP"

 Heavy duty commercial recorder -
NOT improvised from consumer models

CODs OK. Calil. residents add tax. Sorry, no credit cards. Free catalog USA only; other countries $5.

Factory Direct

Global
Connections

P.0. BOX 8547, St. Joseph, MO, 64508, 1-800-626-0834, FAX (816)364-2619

AL

Consistantly low prices on your connection needs

Ties

e 0 0 0 00 0L 8 0 ]

[Call, FAX or Write for a catalog|

.Inciudes UPS to 46 States

Phone: (41

| Tk Jdll 150 Executive Park Blvd. #4600 San Francisco. CA 94134
48&2066 Fax. (415) 468-2067 - Web: www.vikingint.com ‘s

Distributor for WBAW Gin Poles & Tower Accessories

ey

\_] L [ Red/Black Zip Cord

e folks at FIRST (For
Inspiration and Recognition
of Science and Technology)
have devised an exciting
way to expose high school
kids to engineering and tech-

nology. The program is the brainchild
of Dean Kamen, a physicist, engi-
neer, and entrepreneur from New
Hampshire. His personal goal, and
that of FIRST, is to show high school =
students how much fun engineer- |
ing can be, encouraging them to
pursue a career in technology.

Each year, Mr. Kamen and
Professor Woodie Flowers of MIT,
create a game in which student teams
compete with a radio-controlled robot.
The game in 1997 was called “Toroid Terror*
and the goal was to place colored inner
tubes on a rotating goal.

On the surface, maybe that sounds a
little dull. But, when three robots are in play
at once, all competing against the clock
and cheered on by an excited crowd, you
have the makings for a pretfty wild fime.
Teams are encouraged fo create stickers,
buttons (for trading with other teams), tee
shirts, hats, noisemakers, and whatever
else contributes to team identity.

The students learn something about
mechanical, electrical, electromechani-
cal, pneumatic, and control systems as
their volunteer sponsors build a competi-
tive machine. Students and sponsors form
cohesive teams very quickly.

The teams have only six weeks to con-
struct a machine of their own design from
a box of parts supplied by FIRST. There is a
tremendous amount of design latitude
afforded by the variety of parts, as long as
weight and dimensional restrictions aren't
violated.

The robot isn't as much a robot as it is a
giant RC model. It even uses some RC
compaonents. FIRST provides two three®xis
joysticks, eight rocker switches, and two
potentiometers for the control station.
Teams can use any or all of these controls,
but the joysticks can't be altered. No

than four feet high. Quite a design chal-
lenge when the goal is twice that high!
The fun doesn't end with tubes, gears,

machine can have a footprint larger than |
three by three feet, nor can it stand more |

¢
i

Awards

The Honeywell Leadership in
Control Award goes to the team
with the most unique control sys-
tem. The team with the most
robust n gets the Motorola
Quality Award., Johnson and
Johnson offers a Sportsmanship
Award, Chrysler shows how
much they value team efforts
by presenting a Team Spirit
. Award. The Procter and
- Gamble Creativity Award is very
. broad, encompassing design

motors, switches, sheets, shafts, and wire. ©
For the first time in 1997, the controller sup- |
plied by FIRST was programmable!l The
receive end of the control system has at its ©

core, what amounts to a Parallax Stamp |I.
There are lots of synchronous serial periph-
erals that drive relays and RC speed con-
trollers. Other peripherals read switch
states and proportional inputs. FIRST sup-
plies a default program which functions
perfectly well for those who don't want to
write their own code.

The example code, authored by Eric
Rasmussen, was well annotated and easy
to follow so most teams felt confident in
writing custom functions for their con-
trollers. Some were very creative with their
programming. At least one team used
position sensors on rotating members for

feedback to the controller which held a

preset position. Very creative!

Regional competitions are held across
the US beginning in March. All the teams
learn a lot about strategy which prepares
them for the finals at EPCOT Center in mid-
April. Both events are open to the public.
FIRST could not have picked a beftter
place than EPCOT for the three-day event.

Disney and FIRST are about technolo- |

gy fun, and the rewards of hard work.
tudents, feachers, technologists, and

engineers learn from each other and have |

great time doing it. All the teams show
gracious sportsmanship, some even share
fools, parts, and talent to get a competi-
tor's machine-battle-ready.

and play criteria.

Other awards are: Best Play of the Day,
Number One Seed, Outstanding Defense,
Most Photogenic, Best Offensive Round,
Featherweight in the Finals, and Rookie All-
Star. A highly qualified body of judges
determines which teams receive awards.

Of the 17 awards possible, the
Chairman's Award is the most prestigious.
This award has nothing to do with winning
the game. It has to do with student
involvement, teamwork, creativity, and
the level of cooperation between school
and sponsor.

The Founder's Award is presented by
Dean Kamen to the person or organization
which best promotes the goals of FIRST. The
Autodesk Award goes to the team whose
computer animation presents creative
design solutions for The Competition. The
Woodie Flowers Award goes to the individ-
ual who excels in feaching math, science,
engineering, and creative design. All the
teams have an opportunity to vote on
which team will receive the Worcester
Polytechnic Institute Design Innovation
Scholarship.

The 1998 game won't be announced
until January 10, so there's really no way fo
anticipate what kind of parts will be avail-
able or what the objective will be. That
way, no feam has a time advantage. Can
your company or University sponsor a FIRST
team? The hours can be long, but the
rewards are great. It's worth every minute.

Want more information? Watch for a TV
movie to be aired sometime this winter.
Don't wait for the movie if you want to be

SpONSoT.
Visit the FIRST web site (www.usfirst.org).

&L L 1
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Point Six, Inc. Data Acqui

Ke IVi n® Dual Channel
Tamperature Monitor

The software has real-time and

historical graphing as well as

numerical display modes. The

program runs under Windows®

95,3.1and 3.11.

+ Probes have digital outputs.

= No external power required.

= Connects to 9 pin RS232 port on the PC.

«Weight 1.0 Ib. = One-year warranty
lem _ Description Price
DCTMO1_Dual Channel Monitor 99.95

Eight Channel PC Interfaced

Data Acqmsmon Card

Data acquisition card with
eight channels that can be
individually configured as a
12 bit analog input, a digital
input, or a digital output. It
has built in RS232 to
1-Wire™ converter and is supplied with the OneSix™
DDE Server.

= Built-in multi-drop controller.

* Unique device addressing.

+ Analog inputs are 0-5V.

= 1-Wire™ drives 2000' net and 200 devices.

* No external power required.

= Connects to 9 pin RS232 port on the PC.

= Size 2.110W X 3.825L

*Weight 1.0 Ib.  + One-year warranty

tem __Description Price
igital Card 119,95

I8AH__Analog Only Card 99,95

TBDH _ Digital Only Card 89.95

Eight Channel Data
Acquisition Card
Data acquisition card with &

eight channels that can be
individually accessed as a

12 bit analog input, a digital
input, or a digital output. It is
supported by OneSix™
DDE Server.

+ Built-in multi-drop controller.
* Unique device addressing.

= Analog inputs are 0-5V.

* Two 1-Wire™ Ports for net expansion.

+ Requires Host Adapter or existing network.

+ Size 2.110W X 3.375L

+*Weight 1.0Ib. - One-year warranty

ftem _ Description Price
T8AD _Analog and Digital Card 109.95
T8A__ AnalogOnlyCard 89.95
T8D  Digital Only Card 79.95

To Place An Order Contact Us At
Phone: 606-271-1744
FAX: 606-271-4695
E-Mail: sales@pomtsm com

For application specific information contact
Applications Engineering or visit our
website at www.pointsix.com.

1-Wire™ Probes

Our probe designs are
based on 1-Wire™ protocol
devices all probes are multi-
dropable and supported by
OneSix™ DDE Server
Software.

» Digital Data Output.

* Built-in multi-drop
controllers.

* Unique device addressing.
» No external power required.
+ Standard Temperature Range -30 to +182°F.
= Requires Host Adapter or existing network.
*Weight 1.01b. = One-year warranty

on Products based on Dallas Semiconductor 1-Wire

OneSix™ DDE
Server Software Driver

A software server driver for

Windows® 95 , 3.1 and 3.11

that allows easy interface of

1-Wire™ devices and Point

Six products to applications

via DDE links. This eliminates

the need for low level device
communication programming.

» Searches network, adds
and auto configures all new devices found.

» Copy and paste links to Office® products like
Excel®, Word® and many other DDE capable
applications.

» Works with HMI interface software such as
Wonderware®, LabView®, and TestPoint®.

* Includes complete help.

» Includes an HA3 Host Adapter.

mmra i *Weight 0.51b.  + One-year warranty

0-30 PSI 15095 fem Price
PHP001 pH Probe 159,85 ONESIX DDE Server Softy 69.95
CDPO0O1 Conductivity Probe 159.95
HMP001 Humidity Probe 159.95
FCP001 1500g Force Probe 179.95 Pc HOSt Adapter

/0 Backplanes

One and two position
cascading backplanes
accept industry
standard miniature /O
modules to allow
monitoring and control
of high voltage/current
applications. Both are
supported by OneSix™
DDE Server.

» Built-in multi-drop controller.

* Unique device addressing.

* 4000VAC Isolation.

» Requires Host Adapter or existing network.

= Size (T1) 3.37W X 0.75L, (T2) 3.37W X 1.25L

*Weight 1.0 Ib.  « One-year warranty.

ftem  Description Price
1188 Digital VO Card 20.95
T2SSM Digital VO Card 39.95
IAC5 __AC Input Module 9.00
OACS __AC Output Module 9.00
IDC5__DC Input Module 9.00
ODC5__ DC Output Module 9.00

T8 Design Prototyping Card

The prototyping card
connects to any TBADH,
T8AH, T8AD, or T8A to
allow easy prototyping of I/O
and analog conditioning
circuits.

* On board power regulation.
+ Size 3.375W X 3.375L

» Weight 1.0 Ib.

= One-year warranty

tem  Description
TBBDB T8 Prototype Card

1-Wire™
1-Wire™ is a communication protocol developed by
Dallas Semiconductor which  allows 1-Wire™
devices to communicate on a two wire network with
bi-directional data CRC checking.

RS232 to 1-Wire™ protocol
host adapter interface.
Converts standard PC serial
port to a 1-Wire™ network.
All interface components are
contained inside the DB9
shroud. The HA3 supports all Point Six Products.
» No external power required.

= Includes OneSix™ DDE Server Software.

» Connects to 9 pin RS232 port on the PC.

» 2000 ' Network and 200 1-Wire™ devices.

*Weight 0.51b.  + One-year warranty.
Item __Description Price
HA3  Host Adapter 69.95

Isolated PC Host Adapter

Isolated RS232 to 1-Wire™
protocol host adapter interface.
Converts standard PC serial port
to an Isolated 1-Wire™ network.
Supports all Point Six Products.
= Includes OneSix™ DDE Server.
= 2000 ' Network and 200
1-Wire™ devices.
« 2000VAC Isolation from the 1-Wire™ Net.
= Connects to 9 pin RS232 port on the PC.
= Size 2.375W X 3.875L
+Weight 0.5|b.  «One-year warranty

ftem _ Description
HA4 Hast Adapter

139.95

Digital Thermometer

A simple easy way to access
temperatures from a 1-Wire™

network. Supported by OneSix™

DDE Server.

» Built-in multi-drop controller.

= Unique device addressing.

» Temperature range -67 to +257°F.

= Can be powered for faster operation.
= 200 Devices per network.

= Requires Host Adapter or existing network.
= Weight 0.51b. =« One-year warranty

ltem _ Description
DS1820 Digital Thermometer Chip 3.49

Point Six, Inc. « 138 East Reynolds Road * Lexington KY ¢ 40517 ¢ 606-271-1744 * http://www.pointsix.com
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| TEST EQUIPMENT cont. |

AM-FM SERVICE MONITORS
bought & sold. IFR, Motorola,
Wavetek, Marconi, Tri |el HP. FOR
QUOTE CALL TEST-TRONICS.
Full calibration & repair, reason-
able rates. A division of Communi-
cations Signalling Inc. 1-888-423-
%?gg, 805-251-2244, Fax 805-252-

ATLAS MISSILE E/F/H telemetry
package flight certified. 2243.5MHz
10.6 watts PAM/FM/FM. 2 commu-
tators, 20 VCOs. All tech data. 805-
934-2058.

SENCORE CG-169 $90, CR-143
$110; CR-168 $180; RC-144 $10;
TF-151 $60; TF-30 $70; EICO 369
$50, 715 $30; Nicolet Zeta 824A-CS
$125; Narda 3042-20 $40; 3096 $50
new; 4031C $30; HP P281B-OPT
013 $50; P424A $30; P752A $50;
P752C $50; P934A $40, 934A $40;
3300ID $40; 8447E $150; 8709 $75.
G&G 210-674-8771.

HP 8640B option 3 signal generator
$800. Fluke 5200A AC voltage cali-
brator $1,000. Fluke 5205A amplifi-
er $800. Amadeus Surplus 810-465-
1844 evenings.

OSCILLOSCOPES: TEKTRONIX,
5110, quadruple channel, 20 mega-
hertz. Dual channel, 40 megahertz.
$300. 360-262-9099 (Washington
State).

6 MFD 3000VDC capacitors $10;
HP 1980B scope w/2 plug-ins $300;
HP 7035 XY recorder $50; HP 5325
counter $50; HP 400D VTVM $50;
HP 180A scope $100. All plus ship-
ping. SASE gets list. John
Bartholomew, 519 Lower Terrace,
Huntington, WV 25705. Phone 304-
525-8793 E-Mail: PEHL52A@
PRODIGY.COM

ALFA ELECTRONICS INC.

diode, signal output(+3V,-0.5Vsq., 50%duty)
DMM-17B (539.95): 3% digit DC/ACV, contin.,

DC/ACA. Q. Capacitance hFE, diode, Freq
DMM-20 ($74.95): AC/DC (V, A), Freq, cont.,

Capac, Induct., O, hFE, diode, duty cycle

OS-653 &
N L2 Trisse

DMM-23T ($99.95): 4% digit, high resol. (10uV,
10nA, 10m@2), hFE, diode, contin., true rms

DMM-$9S ($179.00): true rms, AC/DC (V,A), Q,
‘bar graph, freq, cepac., dBm, logic, diode
DMM-113 ($24.95): Pocket Size, DC/ACV, Q,

: MTme.meTuLG*CRT X-Y Operation,
TV Sync, CH2 Output, Graticule Illum, 2 Probes(x1:x10)

Analog Meters Display
PS-303 ($159.00) 30V/3A

PROVIDER

LCR-131D (3229.95):

LCR-814 (3189.95): 0.luH-200H,
0.1pF-20mF, 0.10-20M0, Q
Factor, dunpmuu.m:djusl mll}ppm.:m\'mwlw 10Vp-p
autorangs, by 9V adapter.

DIuH IlkH I}]pP 10mF, ImQ-
10MQ, Q Factor, serial/parallel,

]NH#I&HZM\QM

1-800-526-2532 (526-

ALFA)

SHz
v%m oy :mm

FC-2500 (ﬂ?ﬂ 50 1.56!!2 Hlndhdd..s
display, 4ppm accurary, sensitivity <S0mV,
hm);w 'V adapter.

rc-smr:uou)lzﬁbzmhqu

max. input, power
mmr:s:g 95) lJGthchtyp: 8 digit,

sensitivity,
nf“"m 100ms. mmmzmd
audio instrument.

diode, Continuity beeper
DMM-120 (324.95): economy type, DCV,ACY, HandHeld | ScopeMeer  |* Sound meter $169.95 |+ Watt Meter §129.95
DCA, QFE, diode 12 $8495| 92B 51,399 | EMF Tester$69.95 |+ High Voltgae Probe
DMM-122 ($59.95): DC/AC(Y,A), ©, hFE, diode] 7001 $7595| 96B $1,69 | Conductivity $16995 $59.95
capacitance, freq, logic, continity 7301 $9795| 9B $1999 [+ Thermometer « pH Meter $79.95
RMPEIE) (oA S DA et 7501 $12900| 165852499 $69.95-589.95 |- Light Meter $80-590
ummuﬁ(svwﬁlijn heE, ‘ﬁ“ﬂ;“;&“;’w 7611 $17500| %63E $469 | Humid/Tempmeter |» Light Adapter $49.95
e R mm;umm o o 70 Si5500| S67E 659 $169.95 [+ Anemometer $179.95
DMM-125 ($54.95): Amfwm T9/29-115175.00 * Press. meter $299.95 |+ Anemometer adapter
PR s L) + Electr, scale $89.95 | (And More) 38995

+ PS-200 20 MHz Dual Trace $339.95
~ PS§-205 Iobﬂ-lle.ldwaeluySm $429.95
* P5-400 40 MHz Dual Trac 5494.95

HP-5060 (60MHz) $15, HP-9150 (150MHz) $22,
HP-9250 (250MHz)$29, HP-9258 (250MHz, 100:1)539
Single Ouiput DC Power Supplics
+ Short Circuit and overload protected
* Constant current, constant voltage mode
+ 0.02%+2mV line regulation; 0.02%+2mV load regulate
ve

PS-8200 ($179.95) 30V3A
PS-8201 ($239.95) 30V/SA

PS-305 ($219.95) 30V/5A
PS-8110 ($269.95) 60V/SA
PS-8112 (8399.95) 60V/SA
PS-1610 ($289.00) 16V/10A
PS-8107 (§399.95) 30V/10A

Ve
PS-8300 ($199.95) 30V3A
P5-8301 (5259.95) 30V/SA

5 lnstrument

Single Output

~ . 2 « PS-405 40MHzDualwIDe!ay Sweep $569.95
| § (R
s « P5-605 60 MHz Dual w/ Delay Sweep $769.95
i) (e N + PS-1000 100MHz Dual Trace $999.95 TETERY
§ o3 o) Digital Scope: s
' " + DS-303 30MHz Digital, 20 Samples/sec $849.95 .
e ¥ | oo - DS-303P RS-232 interface, 3 $1.049.95 T E
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Dual Tracking

» Short Circuit & overload protected | + One fixed SVDC, 3 Amp output
* Constant current & constant mode * Parallel 1o double current output
+ Independent or Tracking (PS-8102 & PS-8103 only)

v
PS-303D ($314.95) 30V/3AB0VAA
PS-305D ($399.95) 30V/SAB0V/SA
PS-8108 ($549.95) 60V3A/GOVAA
PS-8109 (5699.95) 60V/SA/GOVISA

RF Generator
= SG-4160 (8124.95) 100kHz-150MHz
| sinewaves in 8 ranges, 100mV at 35MHz
* SG-4162 ($229.95): Generate same signal
a5 SG-4160, but with int. counter (150MHz).
Audlo Generator :
* AG-2601 ($124.95)10Hz-IMHz, 0-8Vpp
sine, 0-10Vpp squarewave
[>+1 A('—ml ($229.95); Same as AG-2601, but
with additional counter and digital display.
1 1 Function Generator
- * FG-2100A($169.95).2Hz-2MHz,5mV-20Vyp
* FG-2102AD ($229.95) same as FG-2100A,
but with int. counter and TTL, CMOS output.
I‘C—HG.!(SBZB 95) Sweep 0.5Hz-5MHz,
g. VCG, GCV, and int. counter

Triple Output

Iriple Output (Analog displays)

PS-8102 ($399.95) 30VAAIVAA

PS-8103 ($489.95) 30V/SAOV/SA
al

PS-8202 (3499.95) 30V/3A/30V/3A

PS-8203 ($549.95) 30V/SA/IOV/SA

DM-8034(3179.95) 3% dgt
* AC/DV(V,A),C,0 diode
= 1000V, 204, 0.5% accu.

DM-8040($339.95) 3% dgt
« ACV 1o 50kHz, true rms

nM-wss{sm 95) 5% dgt

*0.006% basic accuracy

luV Im{), InA resolution
 REL, min/max

DM-80S5G($889 95)GPIB
= Same funct. as DM-8055

Frequency Counters
FC-8131 ($469.95)1 3GHz
FC-8270 ($629.95)2.7GHz
UC-2010G ($294.95)

— -
s - - . —
= 3 e g = i ]
. - el s <4 :
-, N =
Dual CH / Delay sweep |+ Dual CH/X-Y opemation | * 2 vanisble out 0-30V,0-3A  |* Const voltage, current mod |+ High -, Jow drift FG-3015G(3189.95)Sweep
* ALT trigger, trigger lock |* | mV/div sensitivity * One fixed 5V,3A output * Voltage regulation <0.01% |* One fixed 5V,3A output  |* 0.02Hz-2Mhzno counter
+ ImV/div sen., delay line |+ Z-axis input, CHI output | * Auto track, serisl, parallel |+ Current regulation <0.2% [+ 100point program(PPS ser) |* Sine/Squ/Tri/pulse/Ramp
* Zwdis input, CHI outpul [TV syn., trigger level Const. volt, current mode |+ PS: 2 analog or | digital dis |+ 50point program(PPT ser.) |FG-8016G ($239.95)
+ Hold off, TV syn. Jock *4 analog or 2 digital display |* PR: 2 analog or 2 digital dis | Auto serial/parall. (PPT sex) |+ 0.02Hz-2MHz w/ counter
=2 probes (x1, x10) * 2 probes (x1, x10] . " Auto track (PPT sexies), * Pulse, function generator
L i PC-3030 (3499.95) Analog Meters Display | '|EEE-488.2 and SCPI FG-8017G(5249.95)Sweep)
08-305 (5209.95) - 5 MHz One Channel PC-3030D ($549.95) PS-1830 (5209.95) 18V/AA tible command set |+ gine/Tr CMOS
08-310 ($32495) - 10 MHz One channel PS-1850 (5219.95) 18V/sa | (optional) + 0.02Hz-2Mhz, FM mod
PS-3030 (522495 30v3A | PPS-1860G (51,0995  |FGI019 (539959 Sweep |1
: A PS-6010 (5209.95)60V/10A | PPS-3635G (81,00995) [T el oPM mod
- 5 PR-2060 (83149530V/6A | PPS-6020G (§1,099.95) Vﬂ-ﬂl'(ﬂﬂ!’!‘
- Operating Rating: voltage 3-60V, current 6mA-60A, PR6030 (531495)60VAA | PPT-1830G (51,309.95)  |* 0.02Hz-2MHz w/counter
(3499
e i PPT-3615G (31,399.95) L, 0 0sHz- SMszJmmum
Digital Meters Display « INT/EXT AM/FM mod
PS-1830D(5219.95)18V/3A |FG-830 ($1,499.95) 30MHz +
!s-uﬂlxs:-u 95)18V/SA | Synthesized F‘-amﬁm .

Write In 178 on Reader Service Card.

s for Iu te 1.‘

TEK-SALE: 1241 color logic ana

er $300; TM5006 frame $275;
5010 program. Multifunction m’(er-
face $200 7A13 $135; 7A16A $40;
7A16P $75; 7A18 $50; 7A22 $100;
7A24 $125; 7A26 $53; 7B53A $64;
7B80 $70; 7B85 $75; 7B87 $125;
7B92A $125. 7D12 $100; 7D13
$100; 7D15 $250; DL-502 latch $50;
DD-501 $85; DM-501 multimeter
$100; 7S11 $150; PG-501 $125; Sl-
5010 $500; TM-503 frame $50; all
with 30 day warranty; call Psitech
Plus 707-745-4804 request bi-

monthly fax listings Fax 707-747-
5277, E-Mail: apeas@ix.netcom.
com

TEK 577/D2/177 curve tracer $850
in good condition. CUSHMAN CE-
24 selective level meter 1KHz-
3.2MHz, -80 to 20dBm input $150.
TEK 2236 100MHz oscilloscope
with built-in DMM and frequencx
counter $790. 10 day money bac

guarantee. For more great deals on
test equipment please call 650-244-
9438 or visit our web site:

http://www.odulo.com/corp/equiptek

SELL: HP 141T, 8552A, 85538,
SPEC. ANA., $1,300; HP 141T,
8552B, 8554B, $1,800. HP 141T,
85528, 8555A, $2,000; HP 8690B,
$200; PLUG-INS CALL FOR LOW
COST PLUG-INS; HP 5340A,
$1,200; EIP 371 source locking
counter $1,200; HP 8683B signal
generator $2, 500; HP 432A, 8478A,
power meter, $450 Bird 4430, Thru-
line wattmeter and six slugs, $500;
Clarostat 240C decade power resis-
tor, $200; Cabletron TDR 5000 time
domain reflectometer, $800; HP
11729B carrier noise test set; HP
1725A 265MHz dual ch. scope,
$500; HP 7475A six pen plotter,
$250; HP 7550A, 8 pen graphics
plotter, $400, Matrix 3000 color
graphics recorder, $1,000; HP
5423A structural dynamlcs analyzer,
$4,000; HP 3575A phase meter,
$800, HP 3437A system voltmeter,
$400; A-Comm Electronics 303-290-
8012 Sales@A-comm.com

CALIBRATORS: FLUKE 335A
$425; FLUKE 515A $575; FLUKE
5100B $2,750; FLUKE 5100B/03/05
$3,250. AST GLOBAL ELECTRON-
ICS. Voice: 1-888-216-7159; Fax:
814-398-1176; E-Mail: astmrkig@
toolcity.net

OPTICAL IMPULSE GENERATOR
(UNUSED) TEK OIG-502 $3,500.
AST GLOBAL ELECTRONICS.
Voice: 1-888-216-7159; Fax: 814-
398-1176; E-Mail: astmrktg@
toolcity.net

FLUKE 6071A-1000MHz signal
generator, complete but not workin
units $850/ea.; HP 853A/8559
21GHz spectrum analyzer $4,200;
Safco SMRTSAM cellular 500T ana-
lyzer (new) $475; HP 8901B $3,800;
Marconi 2957 $3,200; Tektronix
OF150 OTDR $450; Fiuke 6060A
$2,400; Marconi 2022A $1,800; HP
8657A $4,200. http://www.madbbs.
com/amtronix 716-763-9104, fax
716-763-0371.




EQUIPMENT SALE Hewlett
Packard 1122A probe supply $75;
36037A repeater $75; 37203A HP-
IB extender $65; 59308 timing gen-
erator $50; 59501A power supply
programmer (as new) $60; 59401A
HP-IB bus analyzer $200. 435A
power meter $150; 5420A
w/10920A digital signal analyzer
$300; late model 8170A $300;
8740A transmission test set $175;
8742A reflection test set $200;
1630G logic analyzer with acc.
$500; Psitech Plus 707-745-4804
request twice-monthly fax listings
Fax 707-747-5277. E-Mail: apeas@
ix.netcom.com

INVENTORY REDUCTION SALE:
PRICES SLASHED UP TO 50%!
VIEW COMPLETE LIST AT OUR
WEB SITE a-mall.com or CON-
TACT: AST GLOBAL ELEC-
TRONICS, 24529 State Highway
408, Cambridge Springs, PA
16403. Voice: 1-888-216-7159;
Fax: 814-398-1176; E-Mail: astm
rkig@toolcity.net

VIDEO SALE! Phillips PM5565
waveform monitor $350; Tek 1480C
$475; Tek 1485C $525. AST GLOB-
AL ELECTRONICS. Voice: 1-888-
216-7159; Fax: 814-398-1176; E-
Mail: astmrkig@toolcity.net

SPECTRUM ANALYZERS. Fre-
quency counters. Frequency stan-
dards. Meters. Scopes. Generators.
Etc. VISA & MASTERCARD. For
more information: HTTP://TECH-
SERVICES.COM Performance test-
ed. Calibrated. Warranteed. Gary
N6ZD 408-385-0301.

SELL: TRACOR 599K, VLF track-
ing receiver, $500, Wavetek SAM |-
450 signal analyzer, $500; C-COR
4329E wide band solid state amplifi-
er 20dB, 10Hz-70MHz 250MW out-
put, $150; HP 4328A milliohmmeter,
$800; HP 3400A, true RMS meter,
$300; Rockland 1022F dual filter,
$300; Tektronix 1410 NTSC gen.
with SP-G2; TSG-2, TSG-3, $800,
HP 8660A, 86634A, B86603A,
$3,000; Fluke 893A diff voltmeter,
$200; Kepco 188-030 power supply
0-1000V, 20mA, $150; Hickok
DP170 ohm meter and frame, $150;
HP 428B current meter and probe,
$300; power designs 1556C 0-6KV
power supply, $600; A-Comm Elec-
tronics 303-290-8012, hitp://www.A-
COMM.COM

AUDIO TEST EQUIPMENT: HP
339A distortion analyzer $1,600. HP
3580A 5Hz-50KHz, 1Hz RBW,
adaptive sweep, trackin %enerator:
$790 (mech), $1,250 ?L D). Tek
7L5/L3 spectrum analyzer plug-in,
20Hz-5MHz, 10Hz RBW $1,400;
with tracking generator $1,900.
Audio Precision System One +
DSP (SYS-222G) dual generator/
analyzer with DSP, MEM, GPIB
$8,200. Excellent condition, with
warranty. Pepper Systems, 214-
353-0257 Fax 214-902-9511.

Got A Battery Problem?
Get the Ultimate Battery Monitor

R E-Meter

hole!
', Perfect for...
i ...Emergency vehicles.
...Power hungry mobiles.
..Back up power systems.

i

ha2s

vV A e A 1

Tl

Shyy, o

e guim™” ...Cell /repeater monitoring.

“Batteries don’t die, they're murdered”
Proven in thousands of marine, military, RV, and industrial
applications, the E-Meter gives you the battery informa-
tion you need to build and run reliable DC systems. A
multi-color bar graph shows battery status at a glance.
Big LED’s display volts, amps, amp-hours, time or per-
cent of capacity remaining, and kilowatt-hours. Tracks
historical information including battery charge efficiency,
number of discharge cycles, deepest and average depth
of discharge. Optional RS232, temperature sensor, and
low battery/genrun contact. Models up to 500V @1000A.
12-24V @ < 500 A units are priced under $250 w/ sensor!

Call ext. 12 with any application or OEM questions!

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

m - Case ~ Deluxe Polypropylene. Chemical
Resistant. Tools by CooperTools and others. 800T Case,
complete with tools ... $419.95

800T Case Only . . . $121.80

Cruising Equipment

5245 Shilshole Ave. NW, Seattle, WA 98107
(206) 782-8100 Fax: (206) 782-4336

See us on the web: http://cruisingequip.com

Write In 147 on Reader Service Card.

CUNARD ASSOCIATES
RD6 Box 104, BEDFORD, PA 15522

TEL / FAX 814 623 7000

You
WE SAVE YOU "= MONEY == | {1}
e

NO JOB IS TOO LARGE OR TOO SMALL ... WE OFFER VOLUME DISCOUNTS
TO LAW ENFORCEMENT / COMPANIES / FIRE DEPARTMENTS / UNVERSITIES
FOR MORE INFORMATION ABOUT YOUR PARTIGULAR NEEDS, WE GAN BE CONTAGTED | & MODELS
VIA PHONE ORl FAX AT {814) 623-7000 OR VIA £-MAIL TO: ZAPPEM © AOLCOM

OR SEND YOUR PACKS FOR QUOTATION VIA UPS OR PRICRITY MAL TO ADDAESS ABOVE.

vencil . . . $97.90

ALL MAKES

STANDARD
MPD/PLS - MPRMPSMPX

PL19D429763(777)G1/3 $37.95 UNIDEN

MOTOROLA

CNB111HWA110 §20.85
10AT04850P(1200mAH) $34.85 CNB120HWA120 $3485
19ATO4B60P(1800mAH) $39.95 CNB121/152/153 §38.85

MAXON SA-1155 $39.05 APXB50 $34.85
APX1100/1200  $39.65
BP100/200/205 $19.85

P200/HTE00MT1000
NTNS521/4585/4824/5414 $37.95 ICOM
MIDLAND BP2/BP3 /BP22 $18.85

70-B32/70-836 $3885 BP5/BP23/24 $2495
70-B10/B16/B19/B21 $23095 BP7/CM7/BPEB §$3485 SEND PACK FORQUOTE

BATTERY REBUILD SERVICE

MANY OTHERS AVAILABLE WRITE OR CALL

FREE CATALOG

ADD § 4.50 SHIPPING & HANDLING PER ORDER

BENDIX KING
KR1051LAA126 §34.95
KENWOOD
PB2/KNB3  §20.95
PB21/21H §14.85
PB25/H/26 $24.95
YAESU
FNB3/4//12/2T §32.95
FNB11/14/16/26% 32.95
FNB17/25 $23.95
COMPUTERS

=

RLALL - case - Cordura Exterior. Two exterior pockets
& one literature pocket. 660ZT Case, complete with

tools . . . $223.00

660ZT Case Only . . . $59.45

Optional Sperry meter #DM6510 as shown . . . $65.00

- i-—-;;.,_:'-

Weller WCC100- Electronically ()ptiVISOR
controlled station, tem,
adjustable from 350°F-850°F, Prismatic lenses (not plastic).
Zero voltage circuit-safe for i
sensitive components, 40 Watt yigns . . .

form measurements . . . $380.00

Electro Tool, Inc.
9103 Gillman, Livonia, Ml 48150
Customer Service: (313) 422-1221
ORDERS ONLY: 1 (800) 772-3455

FAX: (313) 422-3432
ools American

s

~ Superior
rature magnification, Optical Glass

Select any one of (6) magnifica-

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-

-

Write in 186 on Reader Service Card.

GOOD DEALS: HP 3455A $250;
HP 3581C $100; HP 8015A $150;
HP 8556A $150; HP 86601A $100;
Bruel Kjaer 4145, 4134 micro-
phones $150, $200 each. Call Jeff
for list, 508-533-5944.

METER SPECIALS: FLUKE 893A
$45; FLUKE 8000 3-1/2 DIGITS
$75; FLUKE 8050A 4-1/2 DIGITS
$145; FLUKE 8502A OPT 02/03/09
6-1/2 DIGIT $450; HP 3455 5-1/2
OR 6-1/2 DIGIT $325. AST GLOB-
AL ELECTRONICS. Voice: 1-888-
216-7159; Fax: 814-398-1176; E-
Mail: astmrkig@toolcity.net

Write in 108 on Reader Service Card.

TEST EQUIPMENT for sale/wanted:
RF, Microwave, video and fiber
optic. Broadcast TV, satellite and
related industries. Wavetek, Tek-
tronix, Hewlett Packard and other
manufacturers. Spectrum analyzers,
signal level meters, sweep systems,
TDRs, OTDRs, and much mare.
PTL Cable Service. Phone 561-747-
3647 FAX 561-575-4635.

WANTED HP 86603-60043 attenua-
tor assembly or 86601/86602/86603
RF head with a good attenuator
assembly. Amadeus Surplus 810-
465-1844 evenings.

TEST EQUIPMENT FOR SALE
HTTP://WWW.A-COMM.COM

POWER SUPPLIES, ETC.: HP
62378 triple output: 0-18V, 1A; 0-
20V, .5A dual tracking $375. HP
6253A 0-20V, 3A dual trackihg
$325. HP 6255A 0-40V, 1.5A dual
tracking $325. HP 6443B 0-120V,
2.5A $350. Tek PS 503A triple out-
put $175. Xentek extreme isolation
transformers for clean power: 5
KVA, 2.5 KVA, etc., starting at $150.
Excellent condition, warranty. Pep-
per Systems, 214-353-0257 Fax
214-902-9511.

Nuts & Volts Magazine/December 1997 37



BER 1997

AL - DOTHAN - Wiregrass ARC Hamfest. Mark
Childre KE40YU. 334-702-7406. Web: http://www.

Roberts ABTMX, 602-827-2195

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
FL - OKEECHOBEE - ARC Hamfest. Al Berryman
AD4RZ, 941-467-0516. E-Mail: ad4rz@juno.com

IL - JACKSONVILLE - Superfest. Jonathan Turner
Jr. High School, 664 S. Lincoln Ave. Bam-2pm. Kaye
Green KBOKHQ, 217-2456778

LA - MINDEN - ARA Hamfest. Lowell A. “Dusty”
Collins KBSWFE, 318-371-0636 dustyc@prysm.net
MI - LIVONIA - Super Computer Sale. Livonia Elks
Lodge Hall. 31117 Plymouth Rd., 10am-3pm.
Computers And You 313-283-1754

MN - GOLDEN VALLEY - Courage Handi Ham
System Hamfest. Chris Peterson KGOPB, 612-520-
0515

NC - GREENSBORO - Hamfest. Greensboro
Coliseum Complex, 1921 W. Lee St. 910-851-1676
NH - SALEM - Computer Show. Rockingham Park
Race Track. Northern Computer Shows 978-744-
B440

NY - WHITE PLAINS - Comp
County Ctr. 9:30am-4pm. MarketPro 201-825-2229
OH - CLEVELAND - Computer Show. Cuyahoga Co.
Fairgrounds. 10am-3pm. Peter Trapp Shows 603
272-5008. www.petertrapp.com

CA - SACRAMENTO - Computer Show. Cal Expo.
10am-5pm. MarketPro 4154566730

NC - CHARLOTTE - Computer Show. Charlotte
Merchandise Mart. 9:30am-4pm. MarketPro 201-825-
2229

CA - FULLERTON - Computer Show. Sequoia
Conference Center. 1535 Deerpark Ave. Paul
Martinez 619-295-1221

CA - LIVERMORE - Swapmeet. Las Positas College.
MNoel Anklam 510-447-3857

CA - SAN DIEGO - Computer Show. Scottish Rite
Center, 10am-5pm. MarketPro 415-456-6730

MA - TAUNTON - Computer Show. Holiday Inn.
Northern Computer Shows. 978-744-8440

Ml - HAZEL PARK - ARC Swap & Shop. Hazel Park
High School, 23400 Hughes St. Bam-2pm. Tom
Austin N8TMQ. 810-293-7398

M1 - SOUTHFIELD - Super Computer Sale.
Southfield Pavilion, 26000 Evergreen. 10am-4pm.
Computers And You 313-283-1754

NY - POUGHKEEPSIE - Computer Show. Mid-
Hudson Civic Center. 9:30am-4pm. MarketPro 201-
B25-2229

OH - AKRON - Computer Show. Tadmor Shrine
Temple. 10am-3pm. Peter Trapp Shows 603-272-
5008, www.petertrapp.com

M1 - TAYLOR - Computer & Technology Show.
Gibraltar Trade Cenler, 15525 Racho Rd.
313-287-2000

CA - DALY CITY - Computer Show. Cow Palace,
Gate #5, Geneva & Santos. Robert Austin Corp.
1-800-243-7041, Web: http://www.robertaustin.com
CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

CA - FRESNO - Computer Show. Fresno Fair-
grounds. 10am-5pm. MarketPro 415-456-6730

FL - LAKE CITY - Hamfest & Computer Show.
National Guard Armory. Bam-<4pm. Colin Boutwell
WASRKR, 904-755-7969 1-800-752-7969. E-Mail:
wabrkr@isgroup.net

IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 3655 E. Raymond St
10am-4pm. 317-299-8827. E-Mail: agi@surf-ici.com
Web: http://www.surfici.com/agi

ME - PORTLAND - Computer Show. Portland Expo.
MNorthern Computer Shows. 978-744-8440

NY - SYRACUSE - Computer Show. NY State
Fairgrounds. 10am-5pm. Peter Trapp Shows 603-
272-5008 www.petertrapp.com

8C - UNION - Hamfest. Union National Guard
Armory. Bam-3pm. Roger Gregory KDAYFB. 864-
427-1462

CA - LANCASTER - Computer Show. Antelope
Valley Frgnds. 10am-5pm. MarketPro 4154566730
CA - SAN DIEGO - Computer Show. Scottish Rite
Ctr. Paul Martinez 619-295-1221 Fax 6192957726
CA - SANTA ROSA - Computer Show. Sonoma Co.
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Fairgrounds. 10am-5pm. MarketPro 415-456-6730
IN - KOKOMO - AGI Computer Fair. Ramada Inn,
1709 E. Lincoln. 10am-3pm. 317-299-8827. E-Mail:
agi@surf-ici.com Web: http://www.surf-ici.com/agi
NH - DURHAM - Computer Show. Whitemare Arena
UNH. Northern Computer Shows. 978-744-8440

NY - HEMPSTEAD - Comp Show, Best Wi
9:30am-4pm. MarketPro 201-825-2229

CA - OAKLAND - Computer Show. Oakland
Convention Center, Broadway @ 10th St.
1-800-243-7041 Web: http://www.robertaustin.com
CA - SACRAMENTO - Computer Show. Scottish
Rite Center. 10am-5pm. MarketPro 415-456-6730

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
MI - FLINT - Super Computer Sale. IMA Arena, 3501
Lapeer Rd. 10am-3pm. Computers And You 313-283-
1754

NH - SEABROOK - Computer Show. Seabrook
Greyhound Park. Northern Computer Shows. 978-
744-8440

NY - BUFFALO - Computer Show. Hamburg Fair-
grounds. 9:30am-4pm. MarketPro 201-825-2229

PA - YORK - Computer Show. York Fairgrounds, Old
Main Bidg. 10am-3pm. Peter Trapp Shows 603-272-
5008 www.petertrapp.com

CA - VENTURA - Computer Show. Ventura Fair-
grounds. 10am-5pm. MarketPro 415-456-6730
GA - KENNESAW - Computer Show. Outlet Mall,
175 @ Exit 117. Georgia Mountain Productions
706-838-4827

NY - STONY BROOK - Computer Show. SUNY
Stony Brook. 9:30am-4pm. MarketPro 201-825-2229

CA - RICHMOND - Computer Show, Memorial Audit-
orium. 10am-5pm. MarketPro 415-456-6730

CA - STOCKTON - Computer Show. Civic Audit-
orium. 10am-5pm. MarketPro 415-456-6730

Ml - DEARBORN - Super Computer Sale, Dearborn
Civic Center, 15801 Michigan Ave. 10am-dpm.
Computers And You 313-283-1754

MI - FLINT - Computer Show. Holiday Inn, Gateway
Centre, US 23 @ Hill Rd. Exit. Five Star Productions
810-890-0988

MY - ROCHESTER - Computer Show. The Dome
Center. 9:30am-4pm. MarketPro 201-825-2229

PA- BETHLEHAM - Computer Show. Stabler Arena,
Lehigh Univ. 10am-4pm. Peter Trapp Shows 603-272-
5008, www.petertrapp.com

MI - MT. CLEMENS - Computer & Technology
Show. Gibraltar Trade Center, 237 M. River Rd.
8104656440

MA - ROCKLAND - Computer Show. Sons of ltaly
Hall. Morthern Computer Shows. 978-744-8440

CA - BAKERSFIELD - Computer Show. Kern Co,
Fairgrounds. 10am-5pm. MarketPro 415-456-6730
MI - TAYLOR - Super Computer Sale. Democratic
Club Hall, 23400 Wick Rd. 10am-3pm. Computers
And You 313-283-1754

NH - MANCHESTER - Computer Show. Center of
NH Expo. Northern Computer Shows. 978-744-8440

CA - SAN DIEGO - Computer Show. Scottish Rite
Center. 10am-5pm. MarketPro 4154566730

CA - VALLEJO - Computer Show. Solano Co. Fair-
grounds. 10am-5pm. MarketPro 415-456-6730

MJ - PARSIPPANY - Computer Show. Parsippany

Hilton, 9:30am-dpm. MarketPro 201-825-2229

OH - AKRON - Computer Show. Summit Co. Frgnds,
Tallmadge. Sat: 10am-4pm, Sun: 10am-3pm. Peter
Trapp Shows 603-272-5008. www.petertrapp.com

Mi - MADISON HEIGHTS - Super Computer Sale.
UF&CW Hall, 876 Horace Brown Dr. 10am-4pm.
Computers And You 313-283-1754

NH - WORCESTER - Computer Show, Worcester's
Centrum Centre. Northern Computer Shows, 978-
744-8440
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MN - ROCHESTER - Super Computer Sale. Mayo
Civic Center. Biue Star Productions 612-788-1901.
Web: http://www.supercomputersale.com

FL - FT. MYERS - ARC Hamfest. Colleen Sammons
KQ4TR. 941-936-1431. E-Mail; csammons@juno.com

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
Ml - LIVONIA - Super Computer Sale. Livonia Elks
Lodge Hall, 31117 Plymouth Rd. 10am-3pm.
Computers And You 313-283-1754

NH - NASHUA - Computer Show. Sheraton Tara
Hotel. Northern Computer Shows. 978-744-8440

TN - MORRISTOWN - Lakeway ARC Hamfest, Perry
Hensley MN4PH, 423-828-4848

CA - LIVERMORE - Swapmeet. Las Positas College.
Noel Anklam 510-447-3857

IN - SOUTH BEND - Hamfest and Computer Expa.
The Century Center. Bob Denniston KASWNR. 219
291-0252

MA - HYANNIS - Computer Show. Tara Hyannis
Hotel. Northern Computer Shows. 978-744-8440

Ml - SOUTHGATE - Super Computer Sale. Crystal
Gardens, 16703 Fort 5t. 10am-4pm. Computers And
You 313-283-1

WI - LA CROSSE - Super Computer Sale. La Crosse
Civic Center. Blue Ster Productions 612-788-1901.
Web: http://www.supercomputersale.com

AZ - GLENDALE - WestFest Hamfest. Glendale
Community College, 65000 W. Olive. Mark Fellhauer
KC7BXS, 602-931-1204. sparkfel@primenet.com
CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

CO - LOVELAND - ARC Superfest. Larimer County
Fairgrounds. 700 Railroad Ave. 9am-3pm. 970-352-
5304

IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 3655 E. Raymond St.
10am-4pm. 317-299-8827. E-Mail: agi@surf-ici.corn
Web: hitp://www.surfici.com/agi

NE - KEARNEY - Midway ARC Hamfest. Jerry
Ramsey WOPXD, 308-237-7539

NY - MARATHON - Skyline ARC Hamfest. Barbara
Mudge KB2TIK, 607-849-6751

IN - NOBLESVILLE - AGI Computer Fair. Hamilton
Co. Fairgrounds, 2003 E. Pleasant. 10am-3pm. 317-
299-8B27. E-Mall: agi@surf-ici.com Web:
hitp://www.surficl.com/agi

WI - WAUKESHA - West Allis RAC Hamfest. Phil
Gural WONAW, 414-425-3649

MN - SHAKOPEE - Super Computer Sale. Canter-
bury Park. 1100 Canterbury Rd. Blue Star Pro-
ductions 612-788-1901. Web: http://www.super
computersale.com

CA - SANTEE - ARC of El Cajon Ham, Computer &

Stang N5XVJ. 504-542-7605.

MO - ST. JOSEPH - Hamfest. Ramada Inn. Sam-
4pm. Jean Pearson KCOGB, PO Box 8547, St.
Joseph, MO 64508

FL - ST. PETERSBURG - Hamfest. Jean Endicott
KC4KZU. 813-525-5178

NY - YONKERS - Flea Market. Lincoln High School.
Kneeland Ave. 9am-3pm. Otto Supliski WB25LQ,
914-969-1053

OH - NELSONVILLE - Sunday Creek AR Federation
Hamfest. Russell Ellis NBMWK, 614-767-2226

VA - RICHMOND - Frostfest. The Showplace, 3000
Mechanicsville Tpke, 8:30am-3:30pm. 804-739-2269.
E-Mail; frostfest@rats.net Web: http://www.frost
fest.rats.net

KS - WICHITA - Super Computer Sale. Century 2
Conv. Ctr. 225 W, Douglas, Blue Star Productions
612-788-1901. Web: http://www.supercomputer
sale.com

MO - ST. CHARLES - St Louis Repeater Hamfest.
James E. Welby WBOZJW. 6059 Sutherland, St.
Louis, MO 63109-2247

TN - GALLATIN - Hamfest & Computer Show.
Gallatin Civic Center. 8am-2pm. TN Valley Amateur
Radio Network. Bill Ferrell N4SSB, 615-451-5992

CA - SANTA ANA - Swapmeet. ACP parking lot.
Mary Russo 714-558-8813

IL - VILLA PARK - Wheaton Community Radia
Amateurs Hamfest. Don Motz N9NYX, 630-665-7757.
E-Mail: donlin@xnet.com

MD - ODENTON - Hamfest. Odenton Vol. Fire Dept.
Hall, 1425 Annapolis Rd. Bill Ziegler KAGTYY. 410-
987-2384. E-Mail: kabtyy@juno.com

OH - DOVER - Hamfest. OH Nat'l Guard Armory,
2800 MNo. Wooster Ave, Bam-1pm. Howard Blind
KD8KF. 330-364-5258

WI - MADISON - Super Computer Sale. Dane Co.
Expo Center. 1881 Expo Hall E., Blue Star Pro
ductions. 612-788-1901. Web: http://www.super
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AL - GREENVILLE - RACES Hamfest. Bob WAMPQ.
E-Mail: wdmpq@alaweb.com

FEBRUARY 1998

CA - LIVERMORE - Swapmeet. Las Positas College.
MNoel Anklam 510-447-3857

AZ - SUN CITY - Amateur radio equipment auction.
St. Clement Social Hall, 15800 Del Webb Bivd. 7pm.
George N7JSA, 602-933-0854. E-Mail:
watgl@juno.com



IL - PEORIA - Super Computer Sale. Peoria Civic
Center. 201 S.W. Jefferson St. Blue Star Productions
612-788-1901. Web: http://www.supercomputer
sale.com

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. §19-561-0052
SC - NORTH CHARLESTON - ARS Hamfest. Jenny
Myers WA4NGV, 803-747-2324. E-Mail:
WA4USN@amsat.org

FL - MIAMI - Hamboree. Dade Co. Fair & Expo
Center, SW 112th Ave, & Coral Way. Evelyn 305642
4139, E-Mail: edg@elink.net Web: http://  ham-
boree.org

MO - ST, CHARLES - Computer Show & Sale. St.

ABS5WF, 601-956-1448, 601-982-0101. E-Mail:
ab5wf@juno.com

OH - MANSFIELD - Mid*Winter hamfest. Richland
Co. Fairgrounds. Pat Ackerman NBYOB, 419-589-
7133 eves.

Andrew Michalovicz KE3YU, 412-539-0468. Chris
Weiss K3JDU, 412-537-6068

%|
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IN - INDIANAPOLIS - IN Convention RCA Dome,
100 S. Capital. Blue Star Productions 612-788-1901.
Web: http://www.supercomputersale.com

FL - ORLANDO - Northern FL Section Convention.
Tim Starr AE4ANJ, 407-850-9258. E-Mail:
AEANJ@AOL.COM Web: http://www.oarc.org

School. 10am-2pm. Ann Weldon 508-481-4988
MN - BLAINE - Ham and computer show. National
Sports Center. 7:30am-3pm. Susan Baker NOJND,
612-537-1722

IL - ROCK ISLAND - Hamfest & Computer Show.
QCCA Expo Center, 2621 4th Ave. Kent Williams
K9UQI, 309-796-0718. E-Mail: k9ugi@arcsupport.
com

KS - KANSAS CITY - Super Computer Sale.
Overland Park Trade Crr. 6800 W. 115th St. Blue
Star Productions. 612-788-1901. Web:
http://www.super

computersale.com

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
NC - ELKIN - Briarpatch and Foothills ARCs Ham-
fest. Jimmy Holbrook KB4GKI, 910-957-3820, E-
Mail: jholbro363@aol.com

OR - RICKREALL - Hamfair. Polk Co. Fairgrounds.
9am-3:30pm. Evan Burroughs N7IFJ, 503-585-5924

IN - INDIANAPOLIS - AGl Computer Fair. National
Guard Armory, 3912 W. Minnesota, 10am-5pm. 317-

Ave. 8:30am-5pm. Bill Tittle KABLAY, 513-661-1805.
E-Mail: BOBGARFIELD@JUNO.COM

Ml - DEARBORN - Swap 'n Shop. Civic Center. Bam-
3pm. 313-261-5486. Web: www.larc.mi.org

Steve Lane N3RNY, 412-341-1043. E-Mail:
slane@sgi.net
WYV - FAYETTEVILLE - Plateau ARA Hamfest.
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Productions 612-788-1901. Web: http://www.super
computersale.com
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NE - NORFOLK - Neb: State Convention. Fred
Wiebelhaus NOVLX. 402-379-1929
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Hamfest. Brian Elliott N9JPX, 317-342-7236. E-Mail:

ka2d@li.net Web: http://www.l.net/~tom car/
hamfest.htm

OH - CONNEAUT - ARC Hamfest. Clarence Baugher
WBFAS, 440-593-3038

WI - WAUKESHA - SEWFARS ARC Hamfest. Mary
J. Adams KB9IFF, 414-358-1003, E-Mail: mjadams@

execpc.com
NE - OMAHA - Super Computer Sale. Omaha Civic
Auditorium. 1804 Capital Ave. Blue Star Productions

612-788-1901, Web: http://www.supercomputersale.
com

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

FL - SEBRING - Highlands Co. ARC Hamfest.
Dennis Koranda KF4JTM, 941-382-9560. E-Mall:
kf40stra

rock@apex2000.net
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1608 4th Ave. Lioyd Sherman KBIAPW, 815-336-
2434, E-Mail: Isherman@essexl.com

OH - MAUMEE - Toledo Mobile Radio Assn. Ham-
fest. Brenda Krukowski KB8IUP. 419-866-5928
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Mail: parcfest@aol.com
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hbennett@bbtel.com
OR - EUGENE - Hamfest. John Brambora KB7SXS.
541-747-2898

MD - TIMONIIM - Maryland State Convention.
William Dobson N3WD. 410-HAM-FEST. E-Mail:
gbhc@concentric.net Web: hitp://www.concen
tric.net/~gbhc

CA - BANTA ANA - Swapmeet. ACP parking lot.
Mary Russo 714-558-8813

IL - TAYLORVILLE - Christian County Hamfest.
David E. Nation, Sr. KA9JHW, 214-824-3707. E-Mail:
ka9jhw@mindless.com

APRIL 1998
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CA - SANTEE - ARC of El Caj pute:
Electronic Swapmeet. Santee Drive-in. 619-561-0052
NC - MORGANTON - Catawba Valley Hamfest and

Computer Fair. Thomas Taylor KC4QPR. 704-433-
6205. E-Mail: kedqpr@vistatech.net

PA - FREDERICKSBURG - Appalachian AR Group
Hamfest. Paul Felty WB3HEC, 717-566-2606
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CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

OK - LAWTON - Lawton Ft. Sill ARC Hamfest. Bob
Morford KASYED, 405-3556120, 405-353-8074

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drivein. 6195610052
MO - JOPLIN - ARC Hamfest. Andy Gabbert
KAQTUD. 417-673-8371. E-Mall: agabbertkaOtud@®
hotmail.com

AL . BIRMINGHAM - Southeastern Div. Conv. Bill
Levey WA4FAT, 205-97-0622. E-Mail: barc@bro.net
Web: http://bro.net/barc
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- Flea Market. Kendall

AR - LITTLE ROCK - Hamfest. Jim Blackmon
KBSIFV, 501-246-6736. E-Mail: 1thamfest@usa.net
Web: http://www.aristotle.net/-n5xay/Irh98.html

IA - DES MOINES - RAA Hamfesl. Ron Hobbs
NOXWI. 5152554020

OR - KLAMATH FALLS - Keno ARC Hamfest. Tom
Hamilton WDEEAW. 541-883-2736. E-Mall:
wjonesjr@cdsnet.net Web: http://home.cdsnet.net/
r/kenoarc.htm
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MAY 1998

AZ - SIERRA VISTA - Hamfest. Ronald Slominski
KC7QXJ. 520-378-3018

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-n. 619-561-0052
KY - OWENSBORO - ARC Hamfest. George Stokes
KD4CKT, 502-683-2169. E-Mail: wdnho@occ-uky.
campus.mci.net

MD - HAGERSTOWN - Antietam Radio Assn.
Hamfest. Donald Jones KBBWHW. 304-728-7769. E-
Mail: kb8zgm@intrepid.net

NY - YONKERS - Flea Market. Lincoln High School.
Kneeland Ave. Sam-3pm. Otto Supliski WB25LQ.
914969-1053

PA - WRIGHTSTOWN - Warminster ARC Hamfest.
Tony Simek N3YNH, 215674-5218

WV - RIPLEY - Jackson Co. ARC Hamfest. Gary
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NH - ROCHESTER - HOSSTRADERS Hamfest. Joe
Demaso K1RQG. 207-469-3492. E-Mail:
k1rqg@aol.com

Continued on page 97
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ro Circuits. INC.

Manufacturer of Quality Printed Circuit Boards

« Single Sided = Photo Imageable solder mask
+» Double Sided = Selective Plating (SMOBC)

* Multi Layered = Fine Line Applications

= UL approved = Carbon Ink/Conductive Ink

FAST PROTOTYPE TURN AROUND AVAILABLE

» Electrical Testing
» 100% Inspection
= Modem Transfer
for Artwork (24 hours)

UP TO 10 PIECES PROTOTYPE
5Q INCHES /S D/s
30 §250 5300
60 300 350
% 350 400
120 400 450

“We take pride in customer satisfaction” '
630-628-5760 + Fax 630-628-5769 - Modem 630-628-7939 I

DIGITAL SATELLITE TV REVOLUTION!

®
@

®

@ Uplink, satellite and receive system
@ Internet

@ Installing fixed and tracking dishes
® Fleuoﬂﬁn older

®

KNOWLEDGE is POWER!

A clear explanation of all aspects of digital satellite TV
Communication fundamentals and standards
Digital compression, MPEG-2, DVB, error correction

operation and satellite delivery of data

g systems and mobile systems
Conventional and IF distribution systems

® Troubleshooting and repair ... and much more ...

CALL 800-483-2423

TO ORDER - Send $50 plus $4 s/h to:
Baylin Publications, 1905 Mariposa, Boulder, CO 80302

MASTER,VISA & AMEX /COD orders accepted PU

pages, 8-1/2" x 11"

ST
ISHED!

Telephone: 303-449-4551

FAX: 303-939-8720

E-Mail: fbaylin@bayiin.com

FREE CATALOG — Satellite TV books, videos and so (=)

Write In 132 on Reader Service Card.
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SURPLUS

TEST EQUIPMENT

HEWLE'I-I' PACKARD 2 475, 200MHz Oscilloscope ... ....... ........ 7

475A, 250MHz Oscilloscope
485, Oscilloscope, 350MHz
494AP, Programmable Spectrum Analyzer,

TORFRZIOHE . o cvcarircvnsvenshane i $16,000
520A, Vectorscope . .......... i . ... 5400
577/D1, Curve Tmrwf‘a"lmags ....... ... 51850

214A, Pulsa Generator, 0.08V fo 100V .
33114, Function Generator, .01Hz- TMHz .
33124, Function Generator, . 1Hz-13MHz

577/02, Curve Tracer w/177 Fixture ..
TA42, Four Channel Amplifier Plug-in . .
7D20, Programmabia Digitizer ............ .. 5400

33144, Function Generator, .001Hz-19.99MHz . .
fion 7L12, Spectrum Analyzer, 100KHz-1.8GHz . . ... .. §1500
7L14, Spectrum Analyzer, IKHz-25GHz .. ....... $2650

§$1800 | 1 18 Spectrum Analyzer Plug-n, 1.5-18GHz
‘S | cepabie ot 6ogHz with Mixers ... 52500
s700 | 7512, TDR/Sampler 2

....... ...5$1000 | AAS5001, Programmable Distortion Analyzer . ....

35614! Transmission Test Set . ...§950 | AMS03, Current Probe Ampllfssr .................

35677A, S-Parameter Test Set il CG5001, F G =

FG507, 2MHz Function Generator ...............

R2248, 4 Channsl Oscilioscops, 150MHz

RTDT10, Digitizer .. .......ccoiuss

SG5010, Programmable Oscillator . . ... ..

SG503, Leveled Sinewave Generalor . ..

SG504, Leveled Sinewave Generator . ..

TM5003, Three Slot Power Mainframe . . .

TM5006, Six Slot Power Mainframe . . . ..

TAS503, Tracking Generator for 492/4/5/6 . . ........

MISCELLANEOUS

Acme Elecl. PS2L.1000, Electronic Load . .........$850
Boonton 102F, AM/FM Signal Generator,

AR - e s b e e
Eaton 20528, Amplifier, 100-512MHz . ... . ik
EIP 545A, Microwave Frequency Counler
Fluke 51008/03/05, Multifunction Calibrator . .
Fluke 51008/05, Multifunction Calibrator . . .
Fluke 51018/03, Calibrator .. ............. s
Fluke 5200A; AC Voltage Calibrator . ............
Fluke 5200A/5215A, AC Voltage Calibrator

NTPORBY IR <= o5 §170R o 5 s TR 3 8 B $3850
Fluke 54408, Precision DC Voltage Ca.l)blatm ..... $4500

et CoL o Pty 8 $700 | ko 50608, Synthesized Sgnal Genrator
6034A, DC Power Supply, 0-60V, 0-10A .. .. 51650 Gyt T LR 53500
B038A, DC Power Supply, 0-60V, 0-10A. . . $1800 | Fluke 61608, Synthesizer, Opt'09 ..............§1000
6186C, DC Power Source, 0-300V, 0,100 -$850 | Fluke BASAB, Null Detector ....................$600
g% g"c“mm?*ﬁfwgg - % Fluke BASAR, VoltmeterNull Detector . .....$350
6469C, DC Power Supply, 0-36V, 0-300A ... ... s3000 | Fluke B520A, Digital Multimeter .. ......c..cinve. $700

8623A, Triple Outpul PMSHPP‘Y ________ _..s2g00 | Fluke RBB40, Rackmount Digital Mullimeter
TDBOAMeasunngPioner 24 ... 52000 ) E e e e e AT $750
80128, Pulse Generator . -an. §750 Gen-Rad 14828, Standard inductor, 100UH .. .. . .. $400
80138, Pulsa Generalor . ...8750 | Gen-Rad 1482E, Standard Inductor, 1mH .. .......$350
g}&”"g@;"?mm Signal Source wAM . gg Gen-Rad 14821, Standard Inductor, 100mH ... $350
B S:aep mwwi& TSR TN S3000 | Gen-Flad 14827, Standard nductor, 1 Henry .. ... $400
83508, Sweep Oscilator Mainframe ... ... .. "'sa000 | Gen-Rad 1633A, Incremental Inductance Bridge . . . $1700
B3522A, Oscilfator Plug-in, .01-2.4 GHz $5500 | Hughes, Amplifier 18-26.5GHz, 1 Watt ...... . $2500

$5000 IRFEANTERR. . 5 . .o nymsiwins oirinie s 4 s sp e $4500

83545A, Oscillator Plug-in, 5.9-12.4GHz . $2500 | Keithiey 195A, System DMM WITemp. ... $700
8411A/018, Frequency Converter .11 to 1 . $500 16V, 10A ......
 Tracing Gt Tl o ::usul Pmn;:“on al::rar 5.:.1;::; 6V, 10A :::

B53A/85568, Specirum Analyzer, 100KHz-1500MHz $3850 o D eh e e

B530VB550A, Spectrum Analyzer, 10MHz-21GHz. . . $4750 Krohn-Hite 3202/R3202, Tunabls Filter/

B563A, Spectrum Analyzer, 9KHz-50GHz Rack Version ...... sieisoooe. . 5500/8350
(Mixers Included). . .. ..coostiiiiiianinanns $26,500 | Krohn-Hite 3342, Tunable Fﬂter IR RS

8566//B, Spectrum Analyzer, 100Hz-22GHz .... 535,500 | prilips 5191, Prog. Synthesizer/Function Gen.

85634, Spectrum Analyzer, .01-22GHz .......... 88500 | {Mz.0 14TMHZ . ...ovsiveeies e $1750

85698, Spectrum Analyzer, .01-22GHz ..........$7500 Phillps PM5715/11, 50MHz Pulss

B620C/862228, Sweep Oscillator, .01-2.4GHz . . . .. $1800 -

86408, Signal Generator, Opt. 002, .5-1024MHz . . . $2100 Generator (New) ... ... $1300

86408, Signal Generator, Opt. 1,2 .. $2200 Phillips 8852C, Prog. High Has Coumer.frmer

BE54A, Signal Generator, 10-520MHz . . .. $600 8 Digit, 120MHz . : ....§1300

BOSEA, Sn‘ggai Genem-;n 100KHz-990MHz gg Solatron 1250, Frequency Respcnsa Fo a‘ vzer .. $7000
B6603A, RF Plug-in, 1-2600MHz .. ..... g T DLA400 15 3500, Load .. $1500
86738, Synih. Signal Gen,, 2.0.26 5GHz. ... ... . $18,000 | T Devices 5 35004, Dynamic Load . . §

86725, Simih. Sional Gen., O1-1BHz ... $12,000 | Vainela 2703, AC Volage Standard ........... $2350
B74SA, S-Parameler Test Sef ......... 4850 | Wavetok 166, Puise Funclion Generator . ... $1000

B746B, S-Parameter Test Set, 5-12.4GHz . . . ..8700 | Wavelek 178, Automatic Synthesizer ,...........$1850
BT748A, S-Paramater Test SetwiOpt. 026 ........ $2500 | Wavetek 2002, Signal Generator, 1-2500MHz . .. .. $1500
g;;um> %mfmm Opt. 028 :18000 Wavetsk 3000, Signal Generator, 1-520MHzZ . ... . . . $900

SealarNotwork Analyzer. ............... Wavetak 3000-200, Signal Generator. . . . .. oo .. $900
o s ; Wavetek 3001, Signal Generaior 1-520MHz . ... $1000
B903B/001, Audio Analyzer . ........ Wavetek BO1, Pulse Genaralor, 5Hz-50MHz ... .... $800
B904A/001/003, Multitunction Synthesiz: Wavetek 802, Pulse Generator,

SHZ-SOMHZ W/DBIEY .. ... ... ooeieaieians

Wavelek 8003, Precision Scalar Analyzer
TEKTRONIX Wavelek 8541, Power Meter,
10MHZ-40GHZ (NeW) . ... .oomvriscinvsnnns $1500

TIO0, T MIOOEOF . o S5 oo oy i imena s aah §$1800
2230, 100MHz Digital Storage Oscillescope ... §2500 | Wavetek 859, S0MHz Programmable
2236, 100MHz Oscilloscope Pulss GENBRIDN .....cicoecorsieraensnaes . $850

WICOUNIBNTIMENDMM .. ................... $1550 | Wavetek 807A, Signal Generator, 7-12.4GHz . .....$850
24t o Craml 500G Onlsip .. Simo | [ OURNEWINTERNET ADDRESSS: |
486, 100MHz Storage Oscilloscape wiDM44 .. ... .. $800 hitp:/fwww.rssurplus.com

_. & ] R &S Surplus
1050 E. CYPRESS STREET, COVINA, CA 91724 |

(626) 967-0846 - FAX (626) 967- 1999
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[ TEST EQUIPMENT cont. ]

DESOLDERING STATIONS: Hakko
$225, Pace MP-1 $300, MBT101
$300, MBT200 $375, older Pace
$200, Ungar 4924 $450, Weller
DS1000 $300, Hart 200A $800. Sol-
dering stations: Weller $50-$150,
Hexacon $45. Jim 310-515-2058.

LOWEST PRICES! Check out Met-
ric’'s “Bargain Basement" at
http://www.metric sales.com Most
items under $125!

SPECTRUM ANALYZERS: Avcom
PSA35, Texscan VSM-58, also HP
339A, HP 334A, HP 3312A, HP
354A, Tek 2465A, all reasonably
priced, sell or trade 407-423-1365.

ANA [ndtruments

Phone: 1-800-944-0495
Fax: (540) 775-9638
E-Mail: anainstr@crosslink.net

RF & Microwave Test and
Measurement Equipment &
Components

Electronic Test Equipment Bought and Sold
Visa and MasterCard Accepted

SUCH A DEAL! On-line auction of
popular test equipment. Check out
Metric's “Auction” at http://www.met
:"il.t{:s;ltlfas.com There's nothing else
IKe |

HP 180A SCOPE (MIL SPEC
AN/USM-281A) includes vertical
plug-in 1801A (PL1186), horizontal
plug-in 1821A (PL1187). Tested:
$195. Manual reproduction: $15.
Davilyn Corp. 1-800-235-6222.

TEL: 405-631-1856

SAM’S ELECTRONICS

MON-FRI 8AM TO 5PM CENTRAL

FAX: 405-634-1526

Regal CR-83 & RR-92 wiremote . ..........
Featuring parental lock, ST/HRC/IRC programmable, last channel recall & 83 ch. capable.

................... $40  $37 $35

Zenith ST-300 w/remote ST/HRC/IRC switchable. ................ $50 $47 544
Last channel recall and 84 channel capable.

Oak Micro B3 channel capable ST/HRC switchable ............... $45 $42 $39
Pioneer BC 453586 channel . ... .....cieiiivienuiaaciienaios $35 $32 $28
Oak Sigma 500 75 channel STHRC switchable ................. $25 $21 $19
DRZ-3 PJ 70 channel STHRC switchable ,..................... $25 $21 $18
DRX-3 PJ 60 channel ST/HRC switchable . ................cc0uv0 $15 $15 §15
Panasonic TZPC 175 W/IemMOte. . . ... .o ivcvinoreninviasmaneios $70 $62 $60
LT AT AOBE ..o ifins s s s rormue e ot mie s e o o $47 $42 %38
SA 8529 83 channel ST/HRC programmable . . .......ccovrveiuan. $45 $40 338
SA 80 channel ST/HRC switchable . ... .......coiiivvinrinnnnans $40 $35 $30

A Dozen Other Converters Available! All Converters Are Unmodified. Please Call

10 50 100+




STOPPING
POWER >,

g SECRET Tl erees
We design.v’buitdlmodi?/repairfconsult on any h‘ N h AR P | As reported on “60 MINUTES"! |

de:’icﬁfsys}t'ern_;'pll;'ocef‘s ?onecl helr:cl/ron!ic’{comv F/Y\A How devices can slow ‘
AT INECHA AL TpLice L (CE: P IONC A0/ setts down (even stop) watt-hour meters -
Wi ] CONSUMERTRONICS B )
e T P e s Sl
sonal/invention needs. Descril include nonre-

Fundable $30 pre-engineering fee. Time & cost esti- P.O. Box 23097 ABQ, NM 87192-1097 other outlets. Describes meter creep, overload

tes 7-10 days. Confidentialit teed. d ,etc. Pl ly!
T OFF-THE-SHELI ORDER TODAY! 505-237-2073 |z .uauar: st mugast s oo

G

lied to meter) to slow down and stop power
Fax: 505-292-4078 fne!ers while drawing full loads. Plans $25.
Van Eck Systems*Data Card Reader/WritersxRF . - KW-HR METERS: How watt-hour meters work,
lE}tHuWa?):dnBadarfUltrasm}ig{lRf Li hsl;'c‘&o!m? Mm' www'tsc gIObaI'com ca]ilgalion,derm&' :Iridefii(man )i AI\Jg(Slal_'u.‘ianfsE
tect Lt i ¥ . » . A ¥ erimenta
Surveillance & EM. ‘,\’,2;“;;‘::; I Countermensurecx |  Established in 1971, Featured on CBS "60 Minutes," Forbes, New York Times. | Seciite to slow and stop meters by ofherc. $25.
Neuroghone.’RifefResonant Crystal Radionics & Add $5 total S/H (US, Canada). i ; 2 2
Bug Tap Detectors/Blasters * Lineman's Postal M.O. is fastest. VISA, MC OK. COD ($49-$999), add $7. Special! All 3 (above), OnZy $59!

Handsets# Phone Color Boxes % Voice Disguisers
% ESS Infinity Devices % DTMF Decoders % Child )
Finder % Panic Button % Slot Machine Masters + [ | (] 1 1
Subliminal Mixer/ Amps (Ultrasonic/Infrasonic) &
Alien Brainblasters #% Electronic Dowsers % Shriek

RMPL »

. » " ‘
iy AN /
Describes in detail how comput- ;ﬁ "

Modules % Ghost Detectors # Vortex Generator % | ATM crimes, abuses, vulnerabilities and defeats exposed! 100+ ers penetrate each other, and | ¥ iy,
Blackjack Devices # 6th Sense Communicator % | methods detailed, include: Physical, Reg. E, cipher, PIN com- how VIRUSES, TROJAN | dgel=msi\/
Much, much, much more! Buy our Catalog Today!! romise, card counterfeiting, magnetic stripe, false front, HORSES, WORMS, etc are |/
CELLULAR 8 ® gEM’PEST, Van Eck, tapping, spoofing, inside job, super-cool, N @ implemented.d Dgzens ofl o e oy +

~ vibration, pulse, high voltage - others. Case histories, law, b e g:é"cggmzrx‘ea:ur:? ’I'r‘:: 1u3e§ Lenis
: '2 ;1.' countermeasures, detailed security checklist, labeled interna ik filled with hacker text files and utilities:

L

phOtOS, ﬁgures ATMs contain up to $250,000 in cash! Add 519}‘91 Placak Report! and the legendary FLUSHOT# protection system (Ed.

Choice, PC M ine). I t advice, rd de-
THE PLACAK REPORT Soroge kb cerr-(Rrrriens g ki

How cellphones operate and
are modified. Vulnerabilities to

hack attack and countermeasures. Describes the reading (using a simple method) and decryption of the magnetic .
Comprehensive details on repro- flux-reversals on popu&ar credit, debit, security and other card magnetic stripes. ole U. o O
ming NAMs, ESNs, etc How to easily determine the decrypted PIN, PAN, bank number, routing es, ~ - . . E
& ! 4 dates, number of daily uses and uses remaining (ex: cards that are decremented after each use). L e

cloning), control data formats, com-
pulin%encoded MINSs, ESNs, SIDHs, operaling sys-
tems, PROM programming, forcing A({ test mode and
resets, cable iafmms, scanning, tracking, scanner resto-
rations, freq and channel allocations, roaming, ESN and
SIDH tables, troubleshooting, parts/equipment sources, The absolute latest tricks
attendant stations, non-USA s, health concerns, and | - many circuits. Plus Call and methods being used
tl‘;iECP}\ and critique. Ste; by-sﬁe descri itions to kizy- mealdi(l::lg;lI Phreak e on the Net to pi;at; srh- stop these files from destroying your pri
-reprogram 100+ ular cellphones. Plus complete | History, Conferencin, ware (warez) and the lat- | e =
Eedionpongshreakingpt?agdless phgnes! Much moreP! 10 Glnss?ry, Divenerss,' est, (cooies)t hacking =-:’:-_§E_:: vacy, and how to keep them off your drive! More!
times more info than any competitor's manual! Extenders, Loops, websites. Updated every s
: As a special service to C&CP | REMOBS, Bridging Heads & two months, so you know its fresh. (] ’"n.
buyers, we'll perform one FREE search of our massive cellphone | Cans, Optocom, 3rd Party and many | Includes examples, countermeasures, pass- [ {+]) 2 TRA RHE
database if requested within 30 days of your purchase. Search | other non-box methods - more! $29. word defeats, and lots of tips!__ $24.

Browser cookie files that are
forced onto your hard drive by
website providers contain per- [
sonal data accessible to Inter- [ "\:
net predators, scammers, and | & Tteragy
snoops. Protect your privacy! Vi ot Gaidy
CT details how to remove and

results not guaranteed. Request il (not fax); akl The Internet is infected wit
ults teed. Request by mailfnol fax) nclude a #10 SASE - T fected with
DT AN URU . spammers, slalkers, scammers,

PAGER (Beertr) D . - and others who hide behind its
9 anonymity. Learn step-by-step

from master hackers how to trace
them down in this comprehen-
sive manual! Invaluable!

CREDIT CARD SCAMS 529

Describes every known means of credit card fraud and
scams. Includes countermeasures. Protect yourseif!

MANUAL All the known ways an-

Describes in detail how Pagers | 0 swering machines are
work, different types and uses, fre- ﬂ hacked to listen to -
quencies, advantages over and d even erase - messages, [
uses with cellphones, and tips and [ and to convert them computer, cryptography,
tricks. How Pagers are hacked | into mini-VMBs. Plus TEDN chemistry, ~ weaponry,
and countermeasures. Includes {: i countermeasures - protect commo, energy, concealment, re-
lans for your own Personal yourself from hackers, thieves! $19. venge, alarm, d\;sguise & ID change. Field-ex-
(xmitter and receiver). pedient use of technology in vaﬁousg;eat
More! ]

HACK'NG ” = and conflict environments. __Mi S iorncs MABGA 315
s ) f ! A\ —— ,
FAX MAC H I N ES 29 4 4"”, L 4 , c A s I N 0 % E.xqﬁng telech:lmic andﬁele:t;\;:]‘:)\aﬂji:i: thzr—:s:gti;.ﬂf:plo:::

’ De";:ls :; I:i how tghe g J H A CK ‘ N G g ammlil??iru{arl’;?;ai::l‘e:s, can b: useryti while apslee]ﬂ' e
Describes in detail how Faxes are [/ - Work ang cozent ol el e 1 y o Vi
hacked and countermeasures. . fective ways of defeat- [ W A Cl_ieafers Guu_ie to . STEALTH 1:‘¢uuo|.oev $24
Includes G3 Fax protocols, commo [ §7%5} > ing ?aller ID, ANI, Gaming! Includes: The : Every known police radar and laser error - stealth method
e o G} e s ing°67 etc. Also de- ek Cheate, loe Cheats, kad 011 e opecdong Bekes meihod o Gtect and i Sgnal
S, (g L & s Sk I . S Bl Beige B Tk Tneade Jove, (R HIGH VOLTAGE DEVICES $29
E:;:gf; SP’[':OFIa):jsf-‘wol(‘:csh“ ::s : i Cheese & CF Bm;es, ES! ,'557, 5:911, various Surveilianu;. How to Set Many HV device plans: Stun Gun, Taser, Prod, Cane, Flasher,
M.kgu'/'{'n fhating Codes. And iustah Class services, CN/A, Non Pub DA, CAMA, | up Marks, Cheat Devices, much Blaster, Zapper, Audio/RF/Radar Jammer, Jacob’s Ladder,
desi| i g Fax interception devices and_ DNR, 800-ECR, Diverters, LD Extenders, | more! Written by a true gaming professional! | Plasma & Van de Graaff Gens., Fence Charger, Geiger Counter,
ing Faxes into Stealth Faxes. More! Centrex - much more! $19, Learn tricks that win big bucks! _ §18. Fish Stunner, Plant Stim., Kirlian, much more!
HACKING s] PHREAKING femdiid iy QY -
PBXs (Private Branch eXchanges) Eavesdropping on [Vl (] _ '
Billion/yr! Exposes and details ] video signals ',
all issues relating to PBX hacking, ; m& an ordinary "
including countermeasures. This ; TV described in
featured in Forbes Magazine! p ¥
both the C rtroni d the origi ah b
VOICE MAIL 5D ,;2,7’{ b Copestoncs ad e g g THIS YEAR, THIS MUST BE IT!
. Al i :
HACKING Wiy ' THE ALL=-NEW ToP SECRET CATALOG
EOIRBRE TN Yk kel Bk Jﬂﬂ}/ﬁ HACKER FILES ; FEATURES 200+ Hi-TECH PRODUCTS!
— A
——r

The most comprehensive,
hard-hitting, hi-tech sur-
vival book ever written!
Topics include electronic,

are hacked to the tune of about $8 [ TV and computer
fatued i Forbes Magazine! cepots. Range up 101 IV Fland incluce | UM TRTEH IF YOU ORDER ANY CATALOG
systems are used and the specific WiLL Rock Your WORLD:

ways they are hacked. Includes % Compilation of 100
= MaiL $3;, oR $1 WITH ORDER!

ASPEN, MESSAGE of the best eye-poppin,
ORDER Now!

BIX, GENESIS, CENTAGRAM, articles written by to ghack—
Nuts & Volts Magazine/December 1997 #1

RSVP, EZ, AUDIX, SYDNEY, . | ers & phreakers. ASCII text. Covers
PHONE MAIL, CINDY, SPERRY LINK, etc. A every Prnajor topic_in hackerdom!
must for all users, hackers and security personnel! Comes on 3 HD PC Disks! $39.




We offer a complete line of
Cellular Programming Equipment

NO MORE FOOLIN <

AROUND!!

STARTAC & EE3 ELITE

7 Way Kopy Kats w/cables _
“Call For Best Prices” W\,

SN Clip - P Model #5 11 o C-TEK Cable - Turn 0k} 500
b RIS, $300 or AT&T 3730 into a cellular
g (0] N L e $300

P2 BB S
NEC Clip - Programs Model #'s P?’Dﬂ.n Ericsson - Programmable phone,

P701, P760, P761

----------------- modified & complete .............. $600

GE, Ericsson clip - Programs Model #s  OKI 900 - Programmable phone, modified
G.E. CT700, CT550, CT750, CT800 PRy L N e T T $500
Chip installationonly ............... $300
Ericsson Model #s AH210 AH220, AH235,  Chiponly- ...................... $175

AH237, AH238, AH300, AH310, AH320 .$300
Call for Best Prices on Readers

DDI Reader/Scanner scans A&B systems,
unlimited memory, continuous login, complete
except forPC ... .. ... .Call For Best Prices

Please call your courteous service representatives for complete details at:

(954) 974-6161

S&N Cellular » 934 University Drive # Coral Springs, Florida 33071

AGREEMENT FOR PURCHASING OF CELLULAR PROGRAMMING SOFTWARE AND EQUIPMENT Purchaser not 1o use said softwiare and eq for any
illegal purposes. This indludes line fand, computer fraud, cellular service fraud, and any other acts acconding to alt federal and focal .Nm
rules % 029, and all Rorida statutes. All software and equipment is sold only to qualified buyers. All software is sold for educa

MODEL NV-5600
MODEL NV-5700
MODEL NV-5800
MODEL NV-6600

MODEL MIL-3
MODEL MIL-3V

P[C Emulator

PICE-6 from $295
e Real-Time In-Circuit Emulator
(to 10 MHz)
® Supports PIC 16C62X, 16C6X,
16CTX, and 16C84
» Single step and run to Breakpoints
& [ncludes Assembler and Simulator
o 15 day money-back guarantee
e Programmer for PIC 16C5X, 16C6X,
16CTX, 16C84, and 17C4X in DIP

packages, only $755
Learn 8051 on PC!

With our 80C552 SBC connected to
your PC's printer port, leam to write the
8051 program, debug and test it on PC.
* 8051 core processor (80C552) with
8 channel 10-bit A/D and PWM
® 24 more [/Os and RS-232 port
® 32K ROM and 64K RAM
® Includes Assembler, Disassembler,
Simulator, plus monitor and example
programs, only $225

ROMY-16

EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit
systems for $195 (2716-27256) or $245
(2716-27010). Window/menu driven

interface. 15 day money-back guarantee.

J&M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel:(973)325-1892 Fax:(973)736-4567

[ TEST EQUIPMENT cont. |

HANDHELD LCR/DMM/frequency
counter BelMerit DX460L, all stan-
dard DMM functions plus frequency
to 20MHz, TTL and CMOS Logic,
capacitance meter and inductance
meter. Many other features. Comes
with holster, battery, test leads and
manual. Three year factory war-
ranty! Special price-$95. Leeds &
Northrup 4360 Precision Shunt,
0.1W, 15A, excellent condition
$600. Power designs 2K20 power
supply 0-2000VDC 20mA, VG con-
dition $225. General Radio 1862C
megohmmeter 500KQ-2TQ $300.
60 day guarantee. Lehman Scien-
tific 1-800-784-8680 Visa/MC.
www.lehmanscientific.
com Online catalog!

WANTED: USED TEST EQUIP-
MENT. CONTACT: AST GLOBAL
ELECTRONICS, 24529 State
H':ghway 408, Cambridge Springs,
PA 16403. Voice: 1-888-216-
7159; Fax: 814-398-1176; E-Mail:
astmrkig @toolcity.net

TEXSCAN VSM-2C portable spec-
trum analyzer, 4-1,000MHz, 12VDC
operation, very clean, $475. Preci-
sion 505-988-5233, E-Mail:
jpau@dsrt.com

POCKET TESTBENCH - Handheld,
inexpensive, RS232 virtual instru-
ment. Digital, analog, serial protocol
displays. High-speed counting.
Sinewave, squarewave, PWM, bina-
ry outputs. Oricom Technologies,
30! -9776, www.sni.net/~oricom

Write in 100 on Reader Service Card.

MODEL CT-3000
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Write In 139 on Reader Service Card.



RF Data

#Only 30 x 10 x Smm

Receivers
*Only 21 x 47 x Smm

«ERP 0.25mW into 500 «13mA; 130uA on power save (100:1) | «Up to 40,000bps of balanced code
«3V(F), 5V(F) or 6-12V(A) sCarrier detect o/p 19200 baud with ASCII

«Up to 20k bps data transfer #Simple to integrate +Up to 170m range.

«418 or 433.9Mhz FM +Up to 20k bps 5y operation

«Simple to integrate - 418 or 433.9MHz FM Superhet «0.25mW into 1/4 wave antenna
ssimply add antenna, data, power «SAW controlled - stability *418 or 433MHz FM

eRange up 1o 200m =Analog or digital o/p «Fast Ims enable for power saving
= Analog or digital data i/p »Wide supply range 4,5-9V (A/F ver.) | eDirect interface to 5V CMOS logic
*SAW controlled - stability #Fast enable time <3ms #Auto TX/RX changeover
TXM-A4XX-A.ocovienees $24.50 | SILRX-4XX-A..coirinrennee. $39.38

TXM-AXX-F..coviine. $25.80 | SILRXAXX-F..ovvenriivisnns $41.92 | BIMAXX-F..ccoivivivnnee $87.36

Modules

Transceivers
«Only 23 x 33 x 1lmm

RS232 Transceivers

+4,800 to 38,400 bps half duplex
! *3-wire RS232 interface
#Microcontroller with user EEPROM
*RS232 interface protected to =15kV

Synthesized Transceivers

#64 channels, 25kHz width
#464.075-464 . 850MHz
sIntegral loop antenna
sExternal antenna option

*Auto TX/RX changeover #5V operation

+418 and 433Mhz versions #600m range -internal ant.

*Range 120-200m «TTL logic level VO

«0.25mW, ImW & 10mW verions #5kbps data rate

#Reset switch and status LED’s 0% 55 x 18 5mm «10pA in standby mode

#7.5-15V dc via DB9 connector 20mA #10mW RF o/p power

BIM-4XX-RS232 .... §139.30 TXR-464-DTR100 S $313.50
ABACOM =i Tel: 416-242-3120
TECHNOLOGIES e = Fax: 416-242-2697

FaxBack: 416-242-3082

67 Hamptonbrook Dr « Weston « ON « MOP 1AZ « Canada

MISC. EQUIPMENT SALE! Dranetz
626 analyzer w/PA6001; PAB024B;
PAB024A §1,400; HP 141T
w/8552B/8555A 18 GHz $1,950; HP
1630D logic analyzer w/PODS
$850. AST GLOBAL ELECTRON-
ICS: Voice: 1-888-216-7159; Fax:
814-398-1176; E-Mail:
astmrkig @toolcity.net

WANTED! TEST equipment. We
pay top dollar for used scopes, gen-
erators, analyzers from HP, Tektron-
ix, and others. Call Charles at Metric
‘[g‘rzi:nmediale quotation. 1-800-432-

GENERAL RADIO 1061 frequency
synthesizer, latest color to 999MHz
$200 free shipping. Psitech Plus
707-745-4804, Fax 707-747-5277.

POOR MAN'S Spectrum Analyz-
er/Monitor Receiver Kit. 2 to 1,700
MHz. Basic kit only $78. Now avail-
able with switched resolution filters,
tracking generator and direct digital
frequency readout. Works with ANY
scope or IBM compatible computer.
Send stamped envelope for detalls.
Science Workshop, Box 310B, Beth-
page, NY 11714. http://www.sci
ence-workshop.com

® THEY ARE NET WORKABLE

* THey PriNT BoTtH Sipes oF THE PAPER
® THEY HAVE Twin PAPER TRAYS

* THEY use StanDARD 95A CARTRIDGES

* THEY ARE USED BUT WELL MAINTAINED

HP IIID puPLEX LASER PRINTERS

* THEY HAVE A 30 DAY WARRANTY

3450100 EA= w?, * R
ANOTHER GREAT

ELECTRO MAVIN

BUY FROM

90 DAY WARRANTY & 10 DAY INSPECTION
WE BUY AND SELL

STIDVITT, Slur:lgcCur\eTmc:whldlc-lﬁ:mm: - 31700
.. 51700

HEWLETT PACKARD

117300, Power Sensor Cable, 50 Ft (new) ...
16095A, Probe Fixture (used on4192A) .
1740A, 100MHz Scope ..........
1741A, 100 MHz Storage Scope ..
180TR, Rack Mount Display ...
214B, 10MHz Pulse Generator, H)0V/50 ohms .
3310A, 5 MHz Function Generator .
33108, 5 MHz Function Generator .
3311A, Function G .01 Hz-1MHz
3312A, Function Generator, 0.1 Hz-13 MHz
331A, Distortion Apalyzer ...
J400A, RMS Voltmeter, 10Hz-10MHz.........
3403C, Digital RMS Voltmeter, 2 Hz- 100 M
3421A-201/44462A, Data Aquisition Control Unit
3455A,6.5 DigitMult

3465A.4.5 Digit Multi
3497A-001, Data Acg/Cont Unit w/5.3 Dig Voltmeter $500
355C, StepA DC-1GHz §$175

3575A, Gain/Phase Meter, | Hz-13MHz ....
432A/478A, Power Meter, 10 MHz-10GHz
432A/8478B, Power Meter, 10 MHz-18 GHz
4342A.-01,Q-Meter, I0KHz-32MHz ............
435A, PowerMeter .
436A, PowerMeter .
4437A, Step Atenuator, DC-1 GHz, Hl)uhm
44711A, 24 Chan FET Multiplexer asipe

467A, Power Amp./Supply. DC-1 MHz, 10 W.m;
491C, Amplifier, 2 GHz-4GHz, | Watt, 30dB Gain ..... $675
5300A w/5302A. 50 MHz Counter .. $100
5300A wi5303A, 500 MHz Counter . $200
5314A, 100MHz Counter ........... creees SITS
5316A., 100 MHz Counter w/HPIB . - $50
5328A, 100 MHz Counter 5175
5328A-021-030,512 MHz Counter w/DV! . 5400
5335A-040,200MHz Counter .............
336A. Frequency Meter, 0.96-4. 2 GHz
537A, Frequency Meter, 3.7-12.4 GHz . 515
5508A, Measurement Display (for 5528A Laser Sys) .. S‘JIIJ
59306A, Relay Actuator .. . $125
59313A, A/DConverter ., . $100
595018, Isolated DAC/Power Supply Programmer ... $125
G002A-01, PwrSup, 200 W, 0-50V @ 0-10A, GPIB ..... 3675
6110A, (Har), PwrSup, 0-3KV @6mA (cables incl) .... $300
6112A, Precision Pwr. Sup., 0-40V@0SA .................. 8275
6181B, Constant Current Source, 100V, 250 mA . 8300
62008, Pwr. Sup., 0-40V@0.75A 0r0-20V@ | 5A, ...... $200
62018, Pwr. Sup., 0-20V@1.5A . . $150
6214C, Pwr. Sup., 0- 10V @1A . $100
62278, Dual Pwr Sup, 0-25V@2. . 475
62288, Dual Pwr Sup, 0-50V@ 1A . 8475
6253A, Dual Pwr. Sup., 0-20V@3A . $450
6261B-026, Pwr Sup, 0-20V @50A, 1 15VAC input ..... $575
62678, PwrSup, (-40V @& 10A .. L8475
6271B, Pwr Sup, (-60V@3A .
G284A, Pwr Sup, 0-20V@3A. ..
6289A, Pwr Sup, 0-40V@1.5A
6294A, Pwr Sup, 0-60V @ 1A ...
6384A, (Har), Pwr. Sup., 4-5.5V@BA.
4348, Pwr Sup, (-40V@25A a
6515A, (Har), PwrSup, 0-1.6K mA (cables incl) . $275
6824A, Pwr. Sup/Amplifier ... st T

+- 50V, +/-1A, EUngmn.DC IlI KHz
GR2TA, Pwr Sup/Amplifier ...
+-100V, +1-0.5A, EDdBj_:am. DC IS KHJ.

75000 series B, VX1 data aquisition system ..
7550A, 8-Pen Vector Plotter ..
75958, DrafiMaster SX 'P]nucr mexmhmug,hﬁ
779D, Directional Coupler, 1.7-12.4GHz
80078, Pulse Generator, I00MHz ......
BOL1A, Pulse Gy 20 MHz
B084A, Word Generator, 300 MHz ...
8406A, Comb Generator, 1/10/100 MHzto 5 GHz ..
B444A-059, Tracking Generator, 0.5- 1500 MHz .
8445B-2-3, Tracking Preselector, 1.8-18GHz.
8503A, S-Parameter Test Set, 500 KHz-1.3GHz ...
8505A, RF Network Analyzer, 500 KHz-1.3 GHz
853A/85588, Spectrum Analyzer, 0.1-1500 MHz
8620C-011, SweepOscilliutor Mainframe, GPIB ..
86250D, RFPlug-in, 8.0-12.4GHz .....
862908, RFPlug-in, 2.0-18.6GHz .....
8640B, Signal Generutor, 0.5-512 MHz
8656A, Synth Signal Generator, (1.1-990 MHz, HPIB . $2200
86601A, RFPlug-In. .01-110MHz . . $225
86602A, RF Plug-in. 1-1300 MHz
866318, Aux Section (AM) ...
EI1401A, 13-slotC-size VXI Higl
R382A, Precision Variable Attenuator, 26.5-40.0 GHz $1500
X486A, Thermistor Mount, 8.0-12.4 GHz ...
X752D, Directional Coupler, 20dB, 8.0-124GHz

TEKTRONIX

067-0885-00, Microwave Comb Generator . . 3600
2215, 60 MHz O'Scope ...
2337, 100 MHz O'Scope ..
465, 100MHz Dual Trace Oscilloscope .
4638, 100 MHz Dual Trace Oscilloscope
475, 200 MHz Dual Trace Oscilloscope ..

7104, 1 GHz O'Scope Mainframe ... -
7104, 1 GHzO'Scope wiTA29, 'M’6 'JHII) ?BIS
7603, 100MHz O'Scope w/ TA26, TB53A. ...
7844, 400 MHz Dual Beam Oscilloscope ...
w/ TA24, TA26, TBBO, TBBS

TA13, 105 MHz Differential Comparitor
TA18,75 MHz Dual Trace Amplifier .....
7A22, | MHz HighCMRR Differential Amplifier .
TA26, 200MHz Dual Trace Amplifier ...
TB50A, |50MHz Time Base ...
TB53A, 100 MHz Dual Time Base
7B70, 200 MHz Time Base ...
TB71, 200 MHz Delaying Time Base
TB80, 400 MHz Delaying Time Base
TB85, 400 MHz Delta Delaying Time Base .
TB92A, 500 MHz Dual Time Base .......
TCTIN, Curve TracerPlug-In ...ccciiiiioicininniiin . 5300
7DI1, Digital Delay
TL13/7603, | KHz-1.8 GHz Spectrum Analyzer ........
7514, 1 GHz Dual Trace Delayed Sweep. ‘.Jmplxr
AMS03, Current Probe Amplifier ...
DC5009, 135 MHz Universal T!meri(‘lmmc:
DCS03A, 125 MHz Counter
DM501, 4.5 Digit Multimeter : 3150
FG501A, 2 MHz Function Generator wures $1T
FG504, 40MHz Function Generator .. ........ S
P6015, High Voltage Probe, 40KV, H)(H)J\ 7< MHJ 5250
P6201, Active FET Probe, DC-900MHz, 1 X/10X/100X $350
P6460, Data Aquisition Probe (for 1240/1241 Analyzer) Q’Tﬁ
PGS02, 250 MHz Pulse Generator, TM500 series ...
PS5010, Prog Tripple Pwr Sup, TM5000 series ...........
PSS03A, Tripple PwrSup, (2)0-20@ |A, 5V @ LA .o 150
S-3A, Sampling Head, DC-1 GHz ..... s 225
$-53, Trigger Recognizer Head (new) .. $300
SC503, 10 MHz Storage O'Scope, TM500 Series . $325
TG501, Time Mark Generator .
TMS5006, 6-slot ngrmnmﬂbdci’nwerModu!e i
TM3503, 3-slot Power Module
TM506, &-slot Power Module ..

MISCELLANEOUS

Ando AQ-1135E, Optical Power Meter, 400- 1600 nM . $900
w/ AQ-1986 Sensor, AQ-4120 Light Source, case & manual

Cal. Inst. 101TC-850T, ACPower Source ...........c.ce.... 3700
0-120VAC, 45Hz-5KHz, 100 Wan
Clarostat 240C, Power Decade Resistor ... £100

Doric 130A, Capacitance Meter e 1
Dom-Margolin ELT6. 1, Emcrgv:n(vln..nmr'i runsm:lln:rsiill
Dranetz 606-3/101-103, Line Disturbance Alalyzer ...... $525
EIP548A-1-2-8-9, Microwave Counter ........... . 521{.'[!
10 Hz-26.5 GHz, DAC out, GPIB, rear input, power meter
Fluke 1910A; 125 MHz Counter ..
Fluke 5100B-03-05, Meter Calibrat
Fluke 6070A- 130, Synthesized Signal Generato i
200 KHz-520 MHz, GPIB & High Stability Time Ii.m
Fluke 8050A-01.4- 172 Digit Multimeter w/battery opt . $200
Fluke845AB, High Imp Null Detector .. $500
Fluke 8505A-02-03-05-09, 6.5 Digit Multirr
Fluke 8860, 4.5 DigitMuhimeter ......
Fluke 8920A, RMS Voltmeter, 10 Hz-20 MH
Fluke 8922A, RMS Voltmeter, 2 Hz-11 MHz
GenRad 1432C, 3-Decade Resistor, 0- 11, 100 ohm:
GenRad 1454-AH 4-Decade Voltage Divider ..
GenRad219M, Decade Capacitor, 1.11uF .. - 575
Giga-Tronics 900/2-8, Synthesized Sweep/Sig: Gen. . snm
2-8GHz, opt 026 GPIB
Heise 710A, Digital Pressure Gauge, 0to 10PSI, . 1% . 3300
Heise 710A, Digital Pressure Gauge, Oto 30PSI, . 1% , $30
Heise 710B, Digital Pressure Gauge, Oto 100 PSI, 05% $575
Heise 7118, Digital Pressure Gauge, 010 30 P81, .05% $575
Hickok 5398, Vacuum Tube Tester ......
Keithley 181, 6.5 Digit Nanovoltmeter, GPIB
Krohn-Hite 6620, Precision Phasemeter ..
Krohn-Hite 7500, Power Amplifier, DC- 100 KHz/75 WS&SU
Lambdal.Q-532, Pwr. Sup., 0-40V @5A, Dig Display . $250
Laser Precision TD-9920, OTDR w/ case & manual .... $950
Narda 3293-2, Directional Coupler, 1-12.4 GHz(N type) $150
Nanda 4203-16, Directional Coupler, 2-18 GHz(SMA) $100
Narda 8616, RF Radiation Monitor w/probes ..
Phoenix 5500, Tele-Communications Analyzer
Phoenix 5500-300-1, CCITT V3.5 Interface Plug-in
Phoenix 5500-624-1, T Interface Plug-in ........ .
Scientech 36-0-401, Laser Calorimeter Head ..
Simeo $8-2X, Electrostatic Locator w/ probe
SysDon 101, 10 MHz Pulse Generator ......
Valhalla4440, 4-1/2 Digit Voltmeter/ Counter
Wavetek 154, Prog. Waveform Gen., .001 Hz- |0MHz
Wavetek 175, Arbitrary Waveform Gen, GPIB ... - 3600
5 mega-samples per second, 8 bit resolumm!lﬂz‘t points
Wavetek 132A, 4MHz Function Generator .. $175
Wavetek 186, 5 MHz Phase Lock Generator $250
York FK11, Fiber Optic Cable Cleaver ... $150

WANTED

Send us a list of your
extra catalogs and manuals

800-421-2442 orn FAX 310-632-3557
E-MaiL john@mavin.com or visit our Web Page for more|

great buys http:/www.cdc-online.com/mavsales.htm
** shipping wt. is 100 Ibs from the Los Angeles area

TEST EQUIPMENT PLUS ( e o)
(520) 575-6967, FAX (520) 575-6936 VISA
3331 W. Bright Terrace, Tucson, AZ 85741 R
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Scopedpc  $449

4 Channel Digital Storage Oscilloscope

» Connect to PC or Laptop (LPT port)
* 4 Channels, 20 MSPS per channel
» 5mv/div to 10 v/div

« Uses standard X1 or X10 probes

= Win95 (or Win3.1) software with
automatic measurements, calipers,
color and label traces.

» Designed and made in USA

CED Inc. Voice/Fax (561) 417-4304
Email ced@flinet.com
Test drive software and view specs. at

WHOLESALE CABLE

COMPLETE LINE OF CABLE PRODUCTS
M Quality merchandise by brand name manufacturers
M Satisfaction guaranteed B Free gift on first order
i Technical support
M 2 year warranty on new converters
M COD shipping & overnight shipping by request S st AN
™ Experience where it counts M Volume pricing ROEER i 8

PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, et
PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. '

let us try to
REMOTE CONTROLS: ALL MAJOR BRANDS,
INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES

Tell us the

WHOLESALE CABLE M-F 11am-6pm EST (800) 909-4333
(718) 262-0900 - FAX (718) 657-4015 - (718) 297-9221
No NY sales. Federal and local laws provide criminal and civil penalties for unautho-
rized use. Check with your cable providers for ission o use Must be

www.flinet.com/~ced/

R

refurbished as new.

paying for all services you receive. Order by model number only. Some equipment

WANTED: WATKINS Johnson fre-
quency counter DRO-309A or DRO-
333. For parts or working. Walter
lacobelli, 2147 Harman St., Queens,
NY 11385. Tel. 718-456-1988.

LOWEST POSSIBLE PRICES.
Untested, repairable test equipment
as received directly from the govern-
ment at cost +10%. VISA & MAS-
TERCARD. For more information:
http://tech-services.com/cost
+10.htm Gary N6ZD. 408-385-0301.

WATTMETERS URM-120, 2-1000
MHz, 10-1000W, three couplers,
meter, case, manual, 10 Ibs. $140.
Add shipping. Tartan Electronics,
Box 36841, Tucson, AZ 85740-
6841, 520-577-1022.

WANTED! TEST equipment. We
pay top dollar for used scopes, gen-
erators, analyzers from HP, Tektron-
ix, and others. Call Charles at Metric
f;{ai;nmediate quotation. 1-800-432-

SELL: GR 1615A capacitance
bridge with 1311A OSC. and 1232A
detector tuned amp, $500; GR low
pass filters $60 ea., 874-1000. 874-
F-185, 874-F500; HP 1630D logic
ana., $700; HP 1631D logic ana.
50MHz scope, $1,500; HP 606B;
$300, Tracor 599K tracking receiver
$500, Solar Electronics 6550-1
audio power sweep gen., $250; A-
Comm Electronics HTTP://WWW.A-
COMM.COM 303-290-8012.

TEKTRONIX TL12 spectrum ana-
lyzer with 7603 main frame includ-
ed. Calibrated and guaranteed
$1,000. 816-224-6005.

HP 3581C selective voltmeter, com-
plete, cosma!icaly ok, needs some
work, $149; HP 427A volt/multime-
ter, $75; Tek AM502 differential amp
$149. Multimeters; Fluke B025A
$75; Fluke 8010M $120; Ballantine
AN/USM-326A 550MHz counter,
$200; Fluke 540B $275; Tek
1503TDR all options, $600. Tech-
nologies West 541-267-6064.

TRACKING GENERATOR HP 8443
(UNUSED W/CABLES) $650; HP
8443 $350. AST GLOBAL ELEC-
TRONICS. Voice: 1-888-216-7159;
Fax: 814-398-1176; E-Mail: ast
mrktg@toolcity.net

PORTABLE SCOPES: Tek 222A
(10MHz) digital storage/readout,
handheld battery-operated $1,250
Smany accessories available). Tek

75A (250MHz) $650. Tek
475A/DM44 (250MHz, multimeter
725. Tek 466 (100MHz, storage
600. All with bright CRTs; excellent
condition, warranty. Pepper Sys-
tems, 214-353-0257.

HUGE TEST EQUIPMENT SALE!
PRICES SLASHED UP TO 50%!
VIEW COMPLETE LIST AT OUR
WEB SITE: a-mall.com or CON-
TACT: AST GLOBAL ELEC-
TRONICS, 24529 State Highwa
408, Cambridge Springs, P

16403. Voice: 1-888-216-7159,
Fax: 814-398-1176; E-Mail: astm
rktg@toolcity.net

TEST EQUIP. GenRad 1863
megohmmeter $525. 1424A decade
capacitor $450; 1316 oscillator
$750. 978-251-3855.

MAGTROL 200 in./oz. Dynamome-
ter $150. Harowe 2 piece direct
mount brushless resolver $35. 818-
761-8594.

The FBASIC TICkit"

Qp8HISOIL

Starting as low $49.

i - Max EEprom: 65535 bytes

= Interactive Debugging

- EEprom Arrays and Structure
- 44780 LCD Module Routines
- 9600 Baud Serial Routines

5 - 16 Multi-purpose /0 Lines
Run FBASIC programs without the delays and difficulty of
assembly coding. Simple to use, easy to learn,

complete small projects quickly with the FBASIC TICkit.™
Suitable for both beginners and experienced engineers.

e wt | J00Kk at the new features
- P Peripheral Buss of the TICkit-62

96 bytes RAM

The New TICkit-62

“Stamp” users —

Improved RS232 simulation with handshake
Background PWM
All previous TiCkit features

QUESTIONS?

Call us at (303) 440-5590 or visit our home page at:
www.csn.net/versatech

I2C X-Tender
Peripheral!

Ask us about the

VersaTech.

Electronics
P.O. Box 18476, Boulder, CO 80308

TO ORDER CALL: Phone: (303) 440-5590, fax: (303) 440-9467, bbs: (303) 440-7828, e.mail: versatech@csn.net

WAVETEK 3007 signal gen., 1KHz
-530MHz, with modulation meter,
$900; Wavetek 3002-673, sig. gen.
AM FM, 1KHz-530MHz, $850; HP
5335A counter, $1,200; HP 4815A,
Vector Z meter, $1,500; HP 8444A,
tracking generator, $500; EMCO
3102, log spiral ant.; EMCO 3101,
log spiral ant.; Data Pulse 110B
pulse gen., $200; FW Bell 350
Gaussmeter; $400; AR AT3000, E
field generator, GR1863 megohm-
meter, $500; HP 334A distortion
ana., $500, HP 7550A, A-Comm
Electronics 303-290-8012. E-Mail:
SALES@A-comm.com

OSCILLOSCOPE SALE: TEK 335
(35MHz) $275; 464 (100MHz
STORAGE) $375; 465 (100MHz)
$375; 465B (100MHz) $450; 466
(100MHz STORAGE) $475; 475
200MHz) $475; 475A (250MHz)
650; 7704A (250MHz MAIN-
FRAME) $175; 2213 (100MHz)
$375; 2215 (60MHz) $325; 2215A
$350; 2335 (100MHz) $750; 2335
(100MHz) NEW IN BOX COM-
PLETE $1,150; 2445 (150MHz 4
CHANNEL) $1,850; TEK 2465
(300MHz) $2,450. AST GLOBAL
ELECTRONICS. Voice: 1-888-216-
7159; Fax: 814-398-1176; E-Mail:
astmrkig @toolcity.net

POWER SUPPLY SALE: HP 6112A
40V 5A $175; HP 6253A DUAL 20V
3A $325; HP 6271B 60V 3A $375;
HP 6434B 40V 25A $475; HP
6260B 10V 100A $400; HP 6264B
20V 20A $350; HP 6265B 40V 3A
$300; HP 6266A 40V 6A $350; HP
6282A 10V 10A $325; HP 6403B
7.5V 3A $225. AST GLOBAL ELEC-
TRONICS. Voice: 1-888-216-7159;
Fax: 814-398-1176; E-Mail: astmrk
tg@toolcity.net

RF EQUIPMENT: HP 8761B coaxial
switch (18GHz, SMA) $65. HP
5342A/001 counter (18GHz, oven
option) $1,950. HP 11869A adapter
for 8350B $350. HP 436A, 8481A
power meter, sensor $1,650. HP
8555A, 8552B, 141T (.01-18GHz
spectrum analyzer) $1,600. HP
8502A/H26 transmission/reflection
test set $950. Excellent condition,
with warranty. Pepper Systems,
214-353-0257.
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he first radar was developed in the mid-20s

by the British. The British were bouncing

very high frequency waves into the ionos-
phere and then measuring the time delay of the
echo. Since the velocity of radio waves is approxi-
mately 300 million meters per second (the same
as the speed of light), the British could determine
the height of the ionosphere by timing the echo.

* A radio wave will travel one nautical mile every

6.2 microseconds. When
they measured a layer of the
ionosphere up 100 miles,
the time delay was 1,240 microseconds. This
works out to be 620 microseconds up, and 620
microseconds back, for a total of 1,240 microsec-
onds of up-and-back journey.

In the 30s, the British developed a shore-based
radar that was able to detect aircraft in flight. They

The term RADAR stands for RAdio Detection And Ranging.

found signals in the VHF and UHF spectrum suit-
able for this purpose with up to 60 miles
detection range possible. Although crude —
massive and lacking the high degree of
accuracy desired — this early VHF/UHF
radar system was the foundation of early
warning that later made a decisive contri-
bution in winning the Battle of Britain in
1940,

In the 40s, British scientists Boot and
Randall at Birmingham University success-
fully operated the first resonant cavity mag-
natron which generated high-powered
microwave signals near 10,000 MHz which
had such a short wavelength, that aiming
them and concentrating them into a tight
beam was easily possible with a relatively
small parabolic reflector antenna.

After the war, early microwave radar
equipment began to show up in war sur-
plus stores, and were quickly scooped up
by commercial boaters who wanted to be
able to see what was happening out there
ahead of them in the fog. The early radar
A-SCOPES would show an oscilloscope-
type readout with a horizontal line repre-
senting zero time delay to time delays up
to 20 miles. The rotatable antenna was
usually left in the forward position, and the
mariner would peer at the scope and look
for telltale “blips” that indicated something
ahead that was reflecting the radar wave
back a few microseconds later.

While this type of one-direction radar
worked okay for boaters, it wasn’t until the
planned position indicator came along that

B o T m——

by Gordon West

radar really became a hit out on the water.

Some of the very first planned position indi-
cating radars were from Decca, and two of the first
inexpensive marine radars on the market were the
Decca 101 and Decca 202. These radars offered
up to 20-mile omnidirectional coverage at X-band
frequencies 9415 MHz - 9475 MHz, 3.2 cm wave-
length.

The antenna was an end-fed slotted waveguide
array, four feet in length, and revolving at 24 revo-
lutions per minute. This relatively small four-foot

antenna offered a tight two-

degree horizontal beam

width (at -3 dB points half

power), with side lobes down

at least 23 dB. The vertical
beam width was a comfortable 27 degrees which
would allow the radar to work quite nicely on a
small boat that might be pitching or rolling in
moderate seas.

Transmitter power output was 3 KW peak
power, with .1 microsecond nominal pulse length
with a pulse repetition rate of 1,000 pulses per
second.

The six-inch cathode ray tube for the earlier
radars was similar to the construction of oscillo-
scope tubes — a phosphorous screen which would
show a black background, and a relatively bright

e o e

o
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a

The radar transponder

to improve target size
on the screen,

orange indication of echoes, as well as
the orange straight-line sweep indicating
the position of the antenna.

When echoes were received, they
would be classified as “targets,” going
back to the early days of early warning
radar in Britain. We still use the term “tar-
gets” today.

The phosphorous scope where the
boat showed up in the center was called a
planned position indicator. It indicated
both target bearing, as well as target dis-
tance. And you could judge the size of
the target by the intensity of the phospho-
rous target indication on the scope. If it
was a big fat blob, chances are you were
looking at a big steel-hulled vessel a few
miles away. If it was a little tiny dot, it could be
something as small as a little sailboat or power
boat, or a small channel marker.

But the big phosphor scope in older radars
required massive power supplies and major
amounts of current for all the tubes inside the dis-
play unit. Tubes finally made way for transistors,
and the transmitter receiver section of the radars
were now small enough to eliminate waveguide and
now go up into the actual turning antenna unit.

The modern pleasure boat marine radar of
today still operates on those same X-band 9500
MHz frequencies. Power output is between 2,000
and 4,000 watts like the older sets, and the pulse
length and pulse repetition rate (sometimes called
pulse repetition frequency) is still about the same,
but with more automatic variables depending on
whether you are on a short-range or a long-range
scale.

But now everything is relatively “battery friend-
ly,” with a 24-mile radar only requiring six amps of
DC current at 12 volts, and an antenna T/R unit
that weighs less than 50 pounds. The display unit
has now switched from a phosphor scope over to
a rectangular cathode ray tube using raster scan
technology, and echo strength can be displayed

HORIZON

ANTENNA Radar line-of-sight. BLUFF
1U7EH S{fBH

Some X band antennas use slotted
waveguides. Others use a printed
circuit board (front right).

sharp definitions over the older
phosphor display, yet the older
phosphor displays could still show
some extremely small targets that
the bigger raster scan display
might consider as false echoes,
and ignore.

About five years ago, a com-
pany called Apelco introduced a
small boat marine radar with a lig-
uid crystal display. It was an amaz-
ing performer, yet many radar
“experts” felt that the LCD display
could never have near the resolu-
tion as a CRT. And there were sev-
eral years that a few pleasure boat
marine radar manufacturers dab-
bled in LCD radar displays, only to
find the review of their products
mixed by boaters who had tried

The very small Raytheon radar antenna
contains the rotating arm, plus the
transmitter and receiver, yet only
weighs 13 pounds.

either as bigger blob monochrome targets, or even
color-coded targets with color CRTs available.

The switch from the old phosphor screen over
to raster scan went almost unnoticed except for
some old-time radar experts that liked the slow
decay qualities of the old phosphor screen, The
new raster scan displays needed small and power-
ful computer circuits to quantify the level of bright-
ness of the displayed echoes. Four
levels of display intensity were good,
but eight were better. Small targets
would show up as one tiny pixel,
and a large target could consume
as many as eight pixels in their rela-
tionship to the returned echo.

The capability of a CRT to
define small targets with high reso-
lution is dependent on their horizon-
tal and vertical pixel capabilities. A
15-inch cathode ray tube radar dis-
play could provide as many as 480
horizontal and 640 vertical pixels,
for a total of 307,200 pixels which is
considered quite detailed and
approaching the capabilities of what
we originally had with an older

phosphor screen which was not
bound by pixel counts.

Most small boat radars fea-
ture either a green or orange tar-
get display, along with range rings
and the heading mark plus
cursor, all indicated over a

them in the sunlight, liked them
at first, and then found that the
display ultimately began to turn
black as the sunlight heated up
the LCD plate.

But one thing for sure — the
LCD did a lot better job in the
sunlight than the green or
amber cathode ray tube. The
CRT display had no place in the
sun at all.

As LCD technology contin-
ued to produce improved plates
that were much more tolerant to
high temperatures, pixel counts
on the LCD display plates for
radars began to grow. You can
now find a small six-inch diago-
nal screen using LCD technolo-
gy to resolve 240 horizontal by
320 vertical pixels. The eight-
inch LCD can show 480 horizon-

. tal by 640 vertical dots, for a
<o total of 307,200 pixels, and the
screen is almost identical in resolution to a larger
cathode ray tube display for radar imaging.

Marine electronics giant Furuno (South San
Francisco, CA; 415-873-9393) now has an eight-
inch LCD display with a VGA-quality screen with
640 x 480 pixel count that rivals some of their pre-
sent CRT radar displays. The Furuno display is
totally waterproof and may be viewed in the direct

[ —————

black background. The raster box is common with raster
scan display had a much bet-

ter “look” when it came to nice

scan LCD displays.
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sunlight without turning dark. Furuno has also
introduced an open-array antenna with this LCD
display where other manufacturers were only offer-
ing a smaller antenna inside a radome.

The Furuno 41-inch rotating antenna has 4
KW of power driving it, and a 48 nautical mile
range that allows you to see distant headlands,
and plenty of power for the small commercial lob-
ster boat to see his floating traps up to one-half
mile away out on flat water.

Most pleasure boat radars operate between
2,000 watts and 4,000 watts output, so mariners
are advised never to stand directly in line with the
rotating antenna. Approximately five feet away is
the recommended close-in safe distance. If the
radar is well above their heads, all the better.

Radar range is line-of-sight to the horizon and
objects beyond the ocean horizon. The calcula-
tions 1.22h allows you to calculate the radar hori-
zon; h = the height of the radar antenna above the
water. But you can do this in your head by simply
taking the height of the radar antenna and figuring
the square root for a distance to the horizon.

If the antenna is up 36 feet, it will see about
six miles to the distant waves at the edge of the
radar horizon, If a land mass is 500 feet tall, the
square root of 500 is about 22 miles. Add 22 miles
to the six miles of range you have to the horizon,
and you have a total effective range to that distant
land mass of just under 30 miles. If the radar you
are using has a 24-mile range, you should begin to
see the land show up at the maximum of its range.

But if you're running radar to stay away from
other small boats, you could get as close as two or
three miles to that other boat before it would show
up on the screen. And when you run radar and
look for breakwaters, the irregular rocks will many
times scatter the signal, so you won't see the com-
plete line of rocks on your radar scope until you

are about three miles away.

On calm days, a properly running pleasure
boat marine radar should be able to pick up big
birds sitting on the water. | have even seen turtles
floating in the water at about 1/8th of a mile away
on radar in flat seas. But when the seas get rough,
wave return will cause “popcorn” on the screen,
and any small echoes will now blend in with all of
the interference, and you won't know what is wave
return from something really out there.

Radar reflectors will dramatically help return
as much radar energy as possible as an echo
because of the 90-degree corners. Small boats
should always fly a radar reflector to intensify their
signal on another radar scope.

The United States Coast Guard runs radar
transponders on certain harbor approach buoys
and bridges. These are known as RACONSs, and
they show up as an intensified target with Morse
Code dots and dashes emanating out from the tar-
get for positive ID. Mariners would look on their
marine charts and identify the Morse Code seen
on the screen with a specific RACON listed with
that same Morse Code identifier. But the radar
must be in the full sensitivity mode with all interfer-
ence filters turned off in order to get this special
radar echo.

Another type of radar transponders found out
on the water are called search and rescue
transponders (SART). When these transponders
sense radar X-band reception, they intensify their
own target echo with the transmitted signal along
with a series of dots emanating out from the SART
activation. The SART is intended for man-over-
board or sinking situations where rescue boats are
trying to home in on faint targets seen on the
radar scope. The telltale sign of SART reception
would be the six dots seen going away from the
actual radar target on the screen.

And brand new for the boating community is
the active radar intensifier transponder called RTE
(radar target enhancer). This European device is
manufactured by McMurdo (Portsmouth,
Hampshire, United Kingdom; 44(0)1705 775044).
It operates between 9300 and 9500 MHz X-band
radar frequencies, and has a typical conversion
gain of 58 dB with a radiated power output of .8
watts typical. This device electronically amplifies
the radar echo, thus imitating a much larger ves-
sel. When compared to a passive radar reflector,
this radar transponder may sometimes lead to
reception range of up to 10 miles, whereas the
reflector might only be seen up to five miles.

The device consists of an antenna unit that
goes atop a sailboat or power boat antenna or
mast, and an indicator unit which sounds off when
radar activity is detected within 10 miles or more.
Or less. You know when this unit detects radar
because it automatically swings onto the transpon-
der mode.

Many major harbors in the United States are
also served by the radar vessel traffic system.
Shore-based radars will monitor the shipping activ-
ity around a busy port, and will announce ship
movements over the VHF marine channels, usually
Channels 12 or 14. If the vessel traffic system
detects an impending collision, it will closely watch
their radar screens while guiding commercial ship-
ping onto a safer course. Recreational vessels are
encouraged to tune into the vessel traffic system
frequencies, too.

Although mariners don’t have the sophisticat-
ed transponders that private pilots now have, it
appears that marine radar and marine radar sys-
tems are getting more sophisticated for the water.
It's long overdue, and radar is certainly one way to
find out what’s happening all around you when the
fog sets in, and visibility drops to zero zero. NV

Metric

Equipment Sales, Inc.

800-432-3424

Fax: 650-341-8874
www.metricsales.com

HF SSB RECEIVER

MANUAL for R-1051B, partial repro ...

USED-CHECKED ... s e $660° $350
. $45 SHDCKMIJUHT NEW e $22
R-1051G, later IC-version of above, CHE(:KED UDE' $625

RECHARGE BATTERY PACK

R-1051B RECEIVER, covers 2-29.9999 Mhz AM-CW-LSB-
USB-ISB using six decade band tuning + vernier; 500 Khz IF.
Meters and controls for LSB & USB Levels; also BFO, 600 ohm
audio & 50 ohm input impedance. Solid-state except for 3
tubes. Requires 115 VAC 50-400 Hz; 7x17.4x18.9, 85 Ibs sh.

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

Write In 54 on Reader Service Card,

LEAD-ACID BATTERY PACK with CHARGER, two BB-490 military
batteries each rated 24 VDC (2x12 VDC) 1.8 A-Hrs @ 0.35 amps;
1990 dates. AMS-H6 charger fits on BB-490; shows "charging” or
‘ready” on LED's. MPS-CH2 charger power supply output 10 VDC
1.8 A from 115 V 60 Hz input. BB-490 used in PRC-104-117, etc
radios; 4.3x5x2.5. Kit9Ibs. sh. NEW......................... $12.95

ENERGY STORAGE

* NON-PCB CAPACITORS; 10x4.5:3.5,
> 10 Ibs sh; 32 MF 4500 VDC, used, ........ $36-00 $30.00

88 MF 1200 VDC, used ... .. $17.50 224 MF 1500 VDC .. ... $27.00
9 MF 4 KV case ground; a 3x3 5:2 7 Ihs sh... Useti $10.00
27 MF 700 VAC, 9.3"Hx4.3"Wx2.7"D, 8 Ibs. Caplrn!l IIEW et ereraereas BT OD

Prices F.0.B. Lima, 0.« VISA, MASTERCARD Accepted.
Allow for Shipping * Write for latest Catalog
Address Dept. NV = Phone 419/227-6573 » Fax 419/227-1313
Mail: fairadio@wcoil.com H-Page: http//alpha..wcoil.com/~fairadio/
FAIR RADIO SALES
1016 E. EUREKA = Box 1105 = LIMA, OHID = 45802
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3 Southern California Locations!

COMPUTER CIRCULATION CENTER, Ing. & woni st Web /)t Sicleccom.

dba: Alltech Electronics Phone Orders 1300 E. Edinger. Santa Aqa - 714/543-5011
ik ienple el *‘9‘3(}:;?‘“" 760/724-2404 JBE *Vie vus saplus s avantod computes inoentory.
Phone Order Hours 9AM - 5:30 on- Fri www.allelec.com as well as scrap electronics related inventory.
Mac/Powerbook Accessories Computer Parts DEC ColorWriter 520ic
: - 'Accessaries Refurbished Printer
External Video Adapter Cable ot for 100, 140 or 170).$12.00 Surplus Electronics Parallel Version

ADB 10-Keypad (good with any MAC)..... $19.00 y ‘
Asante Micro SCSI/EN Ethemet forPowa;yBooks 54900 || Qty.DiscountsAvailable

Powerbook 100-180Series Replacement AC
Tp e wo|| Govern. & Educ POs

: i accepted <Sull
L(:g;lvz 256!((l§:qche(ﬁ;rPP()I61m 7100, 8100)............. s}ﬁ% AppleIl/ Mac/ IBM s'z’ o o am
Seagate TapeStor 800 & 3200 Tape Backups

5 Contains One Cold Cathode
Up to 400 MB Uncompressed / _Fluorescent Tube, (55 inches)

800 MB Compressed (2:1) 1,500 VAC DC Inverter board to
$49.001nternal 3.5” Version ight. Backlitarea is 5.25 x 8.5 inches.
$69.00 With one Tape Cartridge Rg&:rtygﬂ laptop &lsgjs';!

Seagat Ardcl $53; 9532%{; STzns-; Gia $69.00 =
Thasgeaarg rsﬁ:msm?dl;n-hnuse and caa';.@'sa.ﬁ;;";\'arramy lco Back“gh' $19 oo

W/NEW Monitor
SlimLine Case
Includes *NEW* SVGA Monitor
Intel P75 ( Il ) -
w/16megs of RAM intel P90 (pulls)
120meg Hard Drive Intel 486 SX -25 .
All SCSI Cases have 2 50 Pin Centronics 1.44 Floppy Drive }ﬁ:} %ﬁg_g;(-n
connectors and 30 Watt P/S.Open Face has NEW Keyboard, Mouse & Monitor | |intel DX-33
RCA's for CD Audio System unit is refurbished. Intel 486 DX/2 -50 ...
1 HH 5.25” SCSI (Open Face)....$35.00 R‘ﬁb‘ﬁ%ﬁiﬁ
1 HH 5.25” or 3.5” SCSI S
(Closed Face).... A .-$29.00
2CD’sor SyQuest Side by Side . .$45.00 Mgk
2HH or a Full Height SCSI Case .$45.00

20/40 Meg 1.3 Inch IDE Hard Disks T

Mini/Mid Tower 200W..
XT Power Supply 150W .................. .$15.00
Remote wired w/Side Switch

AT Power Supply. 200W....... wee-$19.00

Mini IDE Hard Disk!

1 meg x9-10 -
o IV $2.00 PC Cards & Accessories

9 Pin Serial Mi $5.95

PS2 HP/Logitech Mi $9.00
42[;]hwdleg$$]'_74.9955 MicroSoft InPort Bus MouseCard & Mouse .$12.95
e ik CGA/EGA Video Card .. ... $19.00

8 These have the same connectoras  |VLB1/O Card
P e poiva E"ﬁmeg i 1o meg. 525,00

! Cable Adapter $4.95 small box of mal ard 1 Meg upgradable to 2meg;

H details AT MFM HD Only Controller... SR R |
W Open¥rame VGA Seeourweligite Koy " |AT 2 Meg Mem. Exp Card w/2 Meg ................ 519 00
10” Open Frame VGA Color Monitor—$14900 EPROMs RAM Sack IT1 AT/386 up to 8 Meg card (0K) $19.95

AT Floppy, Serial & Par Controller ... .-$9.95
Super 1/0O IDE, Floppy, 2 Serial, 1 ?a.rallel 514 95
AT MFM HD & Floppy Control... i

frame composite 9”. B&W Monitor
assembvvl Build your own monitor....$19.00
9” B& Semnl‘y Monitor. “Box” type with

7501 input $59.00 Full Length CGA w/RCA out.. £
npauie "Bok s SRR el | 4x External Toshiba ......$85.00 | |11 ﬂ’]?:;lé:::b;gg&iﬂwb’ 99,
ngz&ﬁ) (5ta_nda_rd) or [—[?é;:‘ ;?};g ik 276427128 /27255 ' ) 4x Internal Toshiba........$59.00 | Isiot Expanders (34 or 5 Slot, for slimn type PC cases)
ance$35.00 %;[5};5 271000, : Apple CD (2x) 300i Int. .$45.00 1;_1_15!;{115 in smglil slot and rises vertically .... ggg
&Iwcm‘?mn'm snwe aessssassares Othetboar 7 A
mmMmmmﬁﬁmﬁd— X e . AT Motherboard w/1024l(‘... .529.95
Nintendo, as a video monitor. Some havesound There is a $25 Minimum order for Mail Orders. 50Watt DC/AC Power Invert ...$19.00
inputalso. Please Specify... 36900 All prices and availability are subject to change without notice.  |Flip Phone A y Kit $19.00
HTTP:/ /WWW.ALLELEC.COM
VisiTt OurR WEB PAGE DAILY FOR SPECIALS & MORE INFO. ON THESE ITEMS
48 ulddmbpkmm?mfﬂuw Minimuan shipping & handling charges $6.50. * Warranty: Used,/ Refurbished produucts have 290 day warranty * ALL Returns must have an EMA®, Ill.lbdmahqmb-.iuu. No Retums without an inveice. Shippng & m;mammmm
Restocking charge, applies to products purchased in errar & incompathility problems. School & University Puschase Orders accepted, others an AOC anly. * Prices and y subfect g without any




Javanco

The Electronics “Five & Dime”!

40,000 FT? OF REAL BARGAINS

& computer parts ® diodes
® misc software ® LEDs

@ TV/VCR service parts & talephone parts & acc,

®ICs # resistors

& sockets ® capacitors

# tubes. ® switches & relays
& transistors @ connectors

® tie-wraps ® wire & cables

® batteries & obsolele parts

® fuses & equipment racks
@ crystals @ knobs & hardware
® oscillators @ circuit boards

@ fans, meters @ subassemblies

® speakers % neat “junque”

We huve one of the largest selections of common and “hard to find” Integrated T
circuits available. Check out ouf huge inventory of new and used computer | ‘. ,
equipment. We offer quick turn-around crder processing. Call us first for the best T

e -

selection and lowest price!

> Orders only: 1-800-JAVANCO (528-2626)
Call or write  (s15) 2444444

BBS: (615) 244-4445 Fax: (615) 244-4446
for a catalog hitp:/iwww.javanco.com

501 12th Avenue South - Nashville, TN 37202
» Hours: 8:30a-5:30p CST M-F 9a-1n CST Sat

Write In 217 on Reader Service Card.

| TEST EQUIPMENT cont. |

HP 6940B multiprogrammer with
59500A interface, timer, scanner,
and A/D cards, manuals, $300;
3722A noise generator, $150;
5314A counter, $75. Leeds and
Northrup: 7553 (K-3) potentiome-
ter, 8687-1 potentiometer, 4395 volt-
age divider, $60 each. General
Radio: 1551B sound level meter
with 1262B power su gtl_,y. $150;
1219A pulse amplifier, g ; Krohn-
Hite filter, $100. General
Microwave 451 power meter, $35.
Gould K100D, as-is, $50. Kent,
515-232-7528.

NERDY PROFESSOR seeks equir-
ment and will pay reasonable
amount. Please E-Mail: kovacs@
cis.stanford.edu if you have for sale:
HP 9100A, 9815A, 9825A, 67 or 97
calculators, HP 5062 cesium beam
clock, HP 43805 shielded cabinet x-
rag system, HP 41201A oximeter,
HP 970A handheld multimeter, Tek-
tronix model 31 calculator, HP
quartz thermometer probes or read-
out units.

CURVE TRACER SALE; TEK
577/D2 (LESS 177 PLUG) $450;
TEK 577 D2/178 $900. AST GLOB-
AL ELECTRONICS. Voice: 1-888-
216-7159; Fax: 814-398-1176; E-
Mail: astmrkig @toolcity.net

TEKTRONIX PLUG-INS: AM 502,
7A22 high-sensitivitg differential
amplifiers $350, $290. AM 503 &
AG6302 current probe & amplifier
$850. FG 504 40MHz function gen-
erator $675. TR 503 tracking gener-
ator $850. 5D10 waveform digitizer
with readout $295. 7CT1N curve
tracer $350. 7D20 digital storage
$650. 7512, S-6, S-52 time domain
reflectometer $1,350. 7514 1GHz
sampler $575. Excellent condition!
Mainframes and many other plug-
ins available too. All with warranty.
Pepper Systems, 214-353-0257.

CARL'S ELECTRONICS

OVER 200 ELECTRNONIC PLANS AND
KITS, INCLUDING THE LATEST INFO ON
CABLE AND SATELLITE DESCRAMBLING.

SURVEILLANCE
LASER WEAPONS
AND MUCH MORE

HTTP:/ /WWW.ELECTRONICKITS.COM
PHONE(978)840-8834
FAX(978)8406172

CALL FOR A FREE CATALOG

www.24dot7.net

Co-location
Web-hosting
Virtual Stores
Internet Malls

Secure Server for
Credit Card
Transactions

Put your
Company on
the
INTERNET

FAST and EASY with 1 Call
Full T-1 access

800-941-7715
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Discount Computer Systems - SHOP Us LAST

$1185

0 e & o B
Intel Pentium P166MMX MZH
Multimedia System

Systems include:

Mid TW. CASE, MB W/¥X CHIPS 512 CACHE, 16MB EDO RAM,
1.7 GB HARD DRIVE, 12X CD ROM, IMB 64 BIT PCI VIDEO
CARD, 3.5 |.44MB FD, 16 BIT 3D SOUND CARD, 33.6 FAX

MODEM WITH VOICE, WIN 95 MOUSE, WIN 95 104 KEYBOARD,
80 WATT SPEAKERS, WIN 95 REL. 2,
14" SYGA MONITOR INCLUDED

Intel Pentium P200MMX MZH
Multimedia System

Systems include:

Mid TW. CASE, MB W/VX CHIPS 512 CACHE, 32MB EDO RAM,
1.5 GB HARD DRIVE, 16X CD ROM, 2MB 64 BIT PCI VIDEO
CARD, 3.5" 1.44MB FD, |6 BIT 3D SOUND CARD, 33.6 FAX

MODEM WITH VOICE, WIN 95 MOUSE, WIN 95 104 KEYBOARD{
80 WATT SPEAKERS, WIN 95 REL 2,
14" SYGA MONITOR INCLUDED

$1499

J

R RS, (5 PR .
Intel Pentium P233MMX MZH
Multimedia System
Systems include:

Mid TW. CASE, MB W/VX CHIPS 512 CACHE, 32MB EDO RAM,
3.5 GB HARD DRIVE, 16X CD ROM, 2MB 64 BIT PCI VIDEQ
CARD, 3.5 1.44MB FD, 16 BIT 3D SOUND CARD, 33.6 FAX

|MODEM WITH YOICE, WIN 95 MOUSE, WIN 95 104 KEYBOARD,)

80 WATT SPEAKERS, WIN 95 REL. 2,

14" SYGA MONITOR INCLUDED

$1775

Also: 266 MZH System Avallable at Similar Savings! See AD MART
800-804-6552 All Software Loaded & Tested *L

Write in 138 on Reader Service Card.

TEKTRONIX 492 50KHz-21GHz
SPECTRUM ANALYZERS with
options 1,2,3. Calibrated. $6,850.
EIP 931.01-20GHz SWEEPER
$6,500. WATKINS-JOHNSON WJ-
1250A .01-18GHz FREQUENCY
SYNTHESIZER with programmable
sweep $5,450. BALLANTINE
6127A OSCILLOSCOPE CALI-
BRATOR $875. FLUKE 515A
PORTABLE METER CALIBRATOR
$895. ESI 242B RESISTANCE
CALIBRATOR $1,650. ESI 242D
$3,450. 90-DAY WARRANTY.
VISA-MasterCard/AMEX accept-
ed. 760-439-1345 or 1-800-TO-
BUY-TE. Webpage: http://www.
angelfire.com/biz/telist/index.html

FREQUENCY COUNTER SALE:
HP 5328A/021 $350; HP 5328A/
20/30 $350; HP 5328A/10/31/41
(1.3 GHz) $450. AST GLOBAL
ELECTRONICS. Voice: 1-888-216-
7159; Fax: 814-398-1176; E-Mail:
astmrktg @toolcity.net

TEKTRONIX PLUG-IN SALE: HUN-
DREDS OF 7000 AND 5000
SERIES PLUG-INS UP TO 50%
OFF. VIEW COMPLETE LIST AT
OUR WEB SITE: a-mall.com or
CONTACT: AST GLOBAL ELEC-
TRONICS. 24529 State Highway
408, Cambridge Springs, PA 16403.
Voice: 1-888-216-7159; Fax: 814-
398-1176; E-Mail: astmrktg@toolci
ty.net

SECURITY

REMOTE ZOOM lens, 15-150mm,
F2.8, Canon V10X15RDC, C-mount,
like new, $160. 310-454-4203.

PROFESSIONAL ALARM control
panels and all equipment. For a free
catalog: voice or fax: 908-840-1390.

PAGER OWNER! Use your pager
as a security monitor to monitor your
burglar alarm and telephone
answering machine using Pageout
automatic paging system $99.99.
Other systems available. Call 410-
483-6211. http://www.worldprofit.
com/maateez.htm

ER|
IDGE s
RHARGE

& Luser,Pr rinter, Suppiié;

Catalog #13

CALL NOW
FOR YOUR
FREE
CATALOG #13 ! |

y -

M Biack, Color & MICR Toners
M Tools and Accessoties
W Technical Support

W Cartridge Parts
W Viden Training Topes
W OPC Drums and Bells

Video
o gl 100pages  “Fiyers  Cross Referance
Pras il Tapes with 68 pgs-Free
startor kit choose from customized with any order
our library pricing

pgEastSamelDay/Shipping] .

oimnem-.- tridgelSeryvice] =
m et www.‘chenesl}o.com

EgMonthily/Sales|Specials]

LiMarketingiFlyers] for all the free tech

m InkJer Refill Supplies All
W Graphic Black Toner Kits

B MICR Toner Kits

Visit our website af

Save Big
And New Equipm
Best Buys!!

Your Best Source For Bruel & Kjaer.
We Buy And Selllll

Equipment From Such OEMs As:
Tektronix - Hewlett-Packard
Fluke - GenRad - Keithley - Hitachi

On Pre-Owned
ent_

equipment warranted and
calibrated with CERTS upon request.

We Accept MasterCard and Visa

—=< Excalibur —=

documents; Sales Spediuls
and the latest indusiry news!

Cheneske Praducts Inc.
2221 Filih Ave., Suite 4,
Ronkaniama, NY 11779
Fox: 516.467-3223:
E-Muil: sheneskoi@aol.com
http/ fwww.chenesko. cam

800-221-3516;

CHENESKO
PRODUCTS
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Engineering, Inc.

3198-C Airport Loop Dr.
Costa Mesa, CA 92626
714-540-0169 FAX 714-540-5417

E-Mail: excalengineering@worldnet.com

VIDEO QUAD SPECIALS-Ameri-
can Dynamic Quad Multiplexers
AD-1472-4 Cam B/W Quad reg. "
$410, NOW $240; AD-1473-Real
Time Quad reg. $525, NOW $325;
AD-1475A-8-Cam Real-Time 2-
page Quad $375; AD-1476-Hi-Res
8-Cam W/ZoomR $800, $450; AD-
1484-16Cam B/W multiplexerR
$1,250, $550. ALSO AVAILABLE:
DIGI-QUADS+ COLOR (QUADS+
MULTIPLEXERS.) Quan. lim. B-
Stocks. PRO-VID SYS. 781-933-
0827. Don't buy junk.

SATELLITE
EQUIPMENT

FREE BIG dish catalog. Low prices!
Systems upgrades, parts, and
“4DTV.” Skyvision, 1016 Frontier
Dr., Fergus Falls, MN 56537.
;vt\)nrwzs.skwtsion.com Call 1-800-543-

USED SATELLITE EQUIPMENT.
You name it, we have it. LNAs,
downconverters, drives, receivers.
Working condition guaranteed. Call
765-385-2305.

BEST PRICING on 18" satellite TV
systems for home and RV. DSS,
DISH Network programming, multi-
room viewing options, accessories.
gva\.rz\g.skyvision.com Call 1-800-543-

SATELLITE EQUIPMENT available:
Receivers $35 and up; 20-25 LNB
$35; C-KU feed horns $65. Call 757-
599-4408.




EZ-EP DEVICE PROGRAMMER - $169.95

Check Webll ~ www.m2/.com Available Adapters

Fast - Programs 27C010 in 23 seconds Eiﬂ'éi‘.’ff:c’éf?ﬂf‘ 1::.2

EP-PIC12 (12C500) $30.05
Portable - Connects to PC Parallel Port |Er-pic17 (17c4x 340,95
EP-51 (8751,C51) $30.05

Versatile - Programs 2716-080 plus EE |Er-11E gaHc11EA)  $5085

and flash (28F, 29C) to 32 pins |£1'° ?":‘:;‘,;’;ﬁm ot
[EP-Z8 (ZBBEDZ3.4 6,7,
Inexpsns.'ve Best for less than $200 ::gnmi,l:u::‘:;;a&:) ::::55

S e e e e EP-T50 (87C750,12)  $50.85)

® Correct |mpiemenlatlon of EP-PEEL (ICT22v10,18v8) _350.95
EP-1051 (B8C1051,2051) 338.85
manufacturer algorithms for fast, ERPLCT{FLOG EPRDMS)" S40.08
reliable programming. EP-SOIC (SOIC EPROMs)  $49.85
EP-TSOF (TSOP EPROMs) 358.95/

@ Easy to use menu based software Many Other Adapters Avallable

has binary editor, read, verify, copy,
etc. Free updates viabbsorweb. | MPL Electronics
310/837-7818

® Full over current detection on all Fax/BBS: 310/841-6050
power supplies protects against DUt Lanirion £4.
4 Los Angeles, CA 80034
bad chips and reverse insertion. Cikordacs pleasaisdd £25%
@ Broad support for additional devices sales tax 3
using adapters listed below. http:/iwww.m2l.com |

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

Write in 99 on Reader Service Card.

DSS SURPLUS WANTED. DSS TEST CARD information.

Receivers, remotes, old & new  Call toll free, 1-888-416-7296.
access cards, antennas, feeds.
Message/fax 561-483-8516. E-Mail: GET SOUND for VCII and VCII Plus

cable@flinet.com without codes. Free detail. Send

SUBSCRIBE TO the North Star f"‘gE gﬂgg‘;ﬁ"- Box 382-V, Rio
Gazer satellite related newsletter! inda, -

Published monthly, we offer industry  ggsT PRICES for DSS components

news, technical tips, full reports on :
the happenings in the satellite Ty  2nd accessories. New dual LNBFs

underground, & more! $48 per year. $_59.95. 3X4 multiswitch $49.95,

Northrg Star, PO Box 1023, Lageer, diplexers ‘$5.95. http://www.flash.

MI 48446 810-664-4022 FAX: 810- net/~dmsi DMS Toll Free: 1-888-
591-4416 Fax: 770-591-0249

s

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

O-Scope 11
in DOS

data logging and virtual instrument modules. @ i
O-Scope Ip (ST 50KH2)..............$188 800-980-9806

O-Scope Il (DT 500KHz).............$349 Al babeudigy Cmont
ADC-100 (DT 12bit 50KHz)........ $449 R -y

ADC-200/20 (DT 10MHz)..... c AL‘L Fax: 713-7774746  Technical: 713-777-0401

ADC-200/50 (DT 25MHz).....

N BBS: 713-777-4753 emall: atc@accesscommnet
Loggers 1-22 ch. (8-16 bit) from $99
Shipping UPS $7.50 grad, $11.50 @ day) http://www.atcweb.com

MICRO VIDEO CAMERAS

MB-750U
Video Camera

$99.95

Inset shown with optional, | 5/ iR
PMC-1 Power & Video [is
connection Cable.

MB-705UX
C-Mount Camera

with Lens Included;
8or12mmlLens .
your choice!

$119.95

Inset shown with optional,
PMC-1 Power & Video
connection Cable.

MB-750P
Pinhole
Camera

$129.95

olaris Ind. Web :Sr'%e at:
MWW, polarisusa.cor

LIPSTICK
CAMERA

LP-850i Video camera. Supplied with a
PCM-1 Video/Power cable. The RCA
female connection is for standard video
connection to a Monitor or VCR, Video
signal -75 ohms at 1 volt peak to peak
NTSC. The power is supplied to the camera
by a 2.imm bamel connector, 12 VDC
center positive. Insure your power supply
can deliver well regulated DC voltage. We
suggestour part number PS-01.

$249.95

New Catalog
Available for
All Models.

Polaris lndustrles 470 Armour Drive NE « Atlanta GA 30324 « Tech Info 404-872-0722 + FAX 404-B72-1038 5izs,ariastty s soeccstons arssbfct o change winout nesce

Write in 188 on Reader Service Card. Nuts & Volts Magazine/December 1997 51



by Thomas Henry

lip through any music
or recording magazine
and you'll find constant
reference to the fact
that we're in the midst
of an analog synthesiz-
er revival. Indeed, more and
more musicians are dusting off
their favorite instruments of yes-
teryear and hauling them into
the studio or onto the stage
again.

The claim is that these old analog
synthesizers have a richer and warmer
sound than their modern digital coun-
terparts. The only trouble, though, is
that analog units are voltage-con-
trolled, whereas virtually all modern
recording and performing equipment
is MIDI based.

MIDI is a standard protocol that
permits the interconnection of a broad
range of musical devices, and then
lets them communicate with each
other via a digital bit stream.

Well, don't give up on your ana-
log synthesizer just yet, for here's the
MTS-100! The MTS-100 is an inexpen-
sive monophonic MIDI-to-Synthesizer
interface which lets you add digital
control. With it, it's a snap to connect
a modern music keyboard or a person-
al computer running sequencer soft-
ware to your dinosaur.

The MIDI messages coming down
the pike are converted to standard
control voltage, gate and trigger for-
mats, perfect for taming most older
equipment. And just check out these
features:

« MIDI IN and THRU jacks

+ 1V/octave control voltage output

« Pitch bend (pitch wheel) control
voltage output

« Independent gate and trigger out-
puts for full retriggerability

= Omni on or off switch and indicator

+ Channel switch and indicator

+ Recognizes a variety of MIDI
Channel Mode messages

- Octave transpose switch extends

response with
short keyboards

« Fits behind an industry standard 1U
rack panel (1-3/4" by 19”)

But if you really want to know
what the MTS-100 can do, then check
out its Implementation Chart in Figure
1. By custom, each piece of MIDI| gear
is supposed to be provided with just
such a chart. It's really nothing more
than a standardized way to explain
what MIDI features are available,
what messages are recognized, etc.
Take a moment to review it. After you
get a feel for what to expect, then
read on to see how the MTS-100
works.

CIRCUIT DESCRIPTION

Since the MTS-100 is really little
else than a glorified digital-to-analog
converter (DAC), it's convenient to
split the schematic into two main
parts. In broad terms, Figure 2 depicts
the digital side of things, while Figure
3 shows the analog portion.

Refer to Figure 2 now. If you're
getting a sense of deja vu, there's a
reason! You might recall my ADV-MIDI
project which appeared in the Oct.
'97 issue of Nuts & Volts Magazine.

The purpose of that circuit was to
convert incoming MIDI messages to
triggers suitable for firing analog drum
sets. As it turns out, quite a bit of the
input circuitry can be copied over
directly. So, we can really buzz
through the explanation now. The
basics will be described here, but if
you need more details or want to
refresh your knowledge of MIDI, refer
back to the article just mentioned.

A source of MIDI messages (com-
ing from a music keyboard, sequencer,
personal computer, etc.) is applied to
jack J5. Optocoupler IC1 isolates and
translates the electrical signal as
required by the MIDI specification. A
suitable replica of the bit stream is
generated at output pin 6 of IC1.

One path conducts this bit stream

Build Your
Own MIDI-to-
Synthesizer
Interface

directly to input port line PA7 of the
MC68705P3 microprocessor. (For
brevity, this chip will be referred to as
the 68705 from now on.) The bits roll

in to the microprocessor one at a time
and are properly reassembled into a
complete byte under control of the
firmware residing within the chip.

Function Transmitted Recognized  Remarks
Basic Default G 1
Channel Channel i 1-16 note 1
Default ] Mode 4
Mode Messages X Modes 2 or 4 note 2
Altered T Modes 2 or 4 note 3
Note s X (0]
Number True Voice Sl 0-127 note 4
Velocity Note ON X X
Note OFF X X
Aftertouch Key X X
Channel X X
Pitch Bend X 0
Controllers X 0 note 5
Program X X
Change True # S i
System Exclusive X X
System SPP X X
Common Song Select X X
Tune Request X X
System Clock X X
Realtime Commands X X
Aux Local ON/OFF X it
All Notes Off X o] note 6
Active Sensing X X
Reset X 0 note 7
Notes:

1. At power-up or during reset, switch S2 can set the MTS-100 to receive on any channel

(1-186).
2.The MTS-100 can be set to Omni Off or Omni On either by front panel switch 51, or by
an appropriate Channel Mode Message.
3.The MTS-100 is a monophonic device, but is compatible with any MID| keyboard even if
polyphonic. In this case, it simply responds to the most recent Note On message.
4.The MTS-100 can convert all 128 MIDI notes. If using a short keyboard, switch 53 can
transpose notes up or down by one octave to extend the output range.
5.The following Channel Mode messages are recognized: Reset All Controllers, All Notes
Off, Omni Off, and Omni On. Reset All Controllers sets the pitch bend output to its
midposition value.
6.Sending the Omni Off or Omni On commands also turns all notes off, as required by
the MIDI 1.0 spec.
7.The current channel can be changed during the Reset sequence, if desired.
Mode 1: Omni On, Poly Mode 2: Omni On, Mono 0: Yes
Mode 3: Omni Off, Poly Mode 4: Omni Off, Mone X: No

Figure 1 —.The MT5-100 Implementation Chart
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Figure 2 — MTS-100 Schematic 1 of 2

Note: All of the inds in this figure are “digital grounds.” All of
the grounds in Fig. 3 are “analog grounds” except where noted.
= Digital ground and analog ground must connect at one point only.

Pin 6 of IC1 also feeds MIDI THRU
jacks J6 and J7 by means of the
buffers configured around IC2c and
1C2d. Again, this is a standard
arrangement described in the MIDI
specification. The MIDI THRU jacks
can be used to daisy chain other
equipment to the MTS-100.

Since the MIDI messages are
asynchronous in nature (i.e., can
occur at any time), microprocessor
interrupts are used to dictate when
data is to be read in. Once a message
is rolling in, it is important that the
68705 not be further interrupted.
Thus, IC2b is used to pass or block
external interrupts to pin 2 of the
68705, as required.

Switch S1 and LED D5 work in
tandem to let the user turn Omni
mode on or off from the front panel.
Port line PC2 of the 68705 is normally
high. Tapping pushbutton S1 once
causes this line to momentarily drop
low. The microprocessor senses the
change and toggles the condition of
the Omni status, as well as LED D5.

Obviously when the LED is shin-
ing, Omni mode is on, and when it is
dark Omni mode is off. By the way,
you can also turn Omni on or off by
sending the standard MIDI Channel
Mode message. The LED will still
respond as just described.

52 and D4 also work as a team,
in this case to set or test the current
channel. At power-up or during reset,
the channel defaults to 1. But you can
change it to any legal value (1-16) in

the following way.

First, with power to the MTS-100
off, press and hold pushbutton S2.
Now turn the power on. LED D4 will
begin flashing, about once per sec-
ond. Simply release the pushbutton
after witnessing the desired number
of blinks, representing the channel.
For example, to set the MTS-100 to
channel 5, hold 52 closed then turn
the power on. After five blinks,
release S2.

Once you're up and running, you
can also use pushbutton S2 to check
what the current channel is, in case
you've forgotten it in the meanwhile.
Simply tap the switch once. The LED
will flash the number of times repre-
senting the current channel number.
This is a very simple, yet effective
method to set or test the channel.
And best of all, it uses very little front
panel real estate!

Switch S3, which connects to the
68705 port lines PCO and PC1, can be
used to transpose the currently played
note up or down by one octave. This
is handy if you are driving the MTS-
100 with a smaller keyboard which
spans less than the 128 notes of the
standard MIDI scheme.

If the lowest note on your key-
board is number 36, for instance, then
by flipping S3 to the minus position,
the internal firmware automatically
subtracts 12 (a one octave difference)
and spits out the number 24 to the

+15V )Ta +15V
o s

= 13 _Aﬁnz";'
Vee
3 6 10K
> 3 e o 3
8 B + +5V
D— B4 e
9 Bs Ic4 oo
10 DACO800 = ci8
>——186 100pF
11
) B7 Ri14
12 14 18K +
e i 17 o
. B1 - 18 oot 7 10K =
1lvic vret-|[15 IC6b  tim
- ——AAA—
| Vee comp|  Ri5 Ugiaild e
et ce 19 g +15V
; =
J_ il R21
c13 47K
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i r2s
= from PB4 e sy
e R22
Q3 47K
2N3904
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1
from PBS A
e Y ¥
Q4
Note: All of the
2N3904

Figure 3 — MTS-100 Schematic 2 of 2

rounds in this ﬁ?ura are "analog grounds,” except
. All of the grounds
= Digital ground and analog ground must connect at one point only.

n Fig. 2 are “digital grounds.”
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DAC.

In a similar way, putting
S3 to the plus position will
add 12. In effect, your short
keyboard has now gained an
octave on both the low and
high ends. By the way, the
firmware takes care of any
potential goofiness should
you attempt to transpose a
note out of range. In this
case, it's simply left as is and
passed on to the DAC
unchanged.

The envelope generators
in an analog synthesizer
require a source of keyboard
gate and trigger signals. A
gate should normally be at i
0V, but swing to +5V and
stay there whenever a note is
to be sounded. On the other
hand, a trigger is a OV to +5V
pulse, several milliseconds
wide. It is generated at the
outset of a note, and can
also be retriggered under

PR

is converted to a current by
R14, which then feeds the

Figure 4 — Foil Side of the MTS-100 Printed Circuit Board

positive reference input of the
DAC at pin 14. Incidentally,
R15 is of the same value and
is used to balance the nega-
tive reference input at pin 15
of IC4.

The output of the DAC is
a current; it flows from pin 4.
This needs to be converted to
a voltage before proceeding
and that is the purpose of R25
and IC6a. As mentioned earli-
er, the voltage will follow a
1V/octave response.

Now comes the interest-
ing part. You will probably be
interfacing a music keyboard
to the MTS-100 for much of
your work. Most modern key-
boards have a pitch wheel on
them. By bobbling this wheel,
you can bend the pitch of the
currently played note up or
down. We definitely want the

MTS-100 to take advantage

certain other conditions. G (digita +5V ’ i of this neat feature. But

For example, suppose MID! el = L analog, won't that require an addi-
you have pressed a key on a o i . g +15.V rggi 718V | tional DAC? Nope, not if we
music keyboard for the first ¥ use a multiplexing scheme!
time. A trigger is created. A ee Rl « —a " s 2 5 8 Here's ?he basn-: COQCGpt.
Now imagine that you keep o Pt e I Q T The DAC will share its time
that key depressed and play D1 od xo o) 14 *13 . between two separate sam-
another one in addition to it. iGe agae = ';’ L aCge = ple-and-hold (S/H) circuits. At
The current hote number isf . s B3 s @ 2.7 Ic3 I 5, onci.* inlstam,_it :;or?_s thg ilonA

o trol voltage in the first

EES?S‘(::db’E E?\grzeiwm;glr::n?— #"gb 22 - T g @ and in th?e next instant i{ g
ly, another trigger is fired off | g e RI17 o 2 e +—a stores the pitch bend voltage
as well. J7 i 53 . I [vae in the second. Then the

What this means is that i ia RO e R10 « ®57 cip process starts over again.
the MTS-100, like all good : . Since the multiplexing is hap-
quality synths' from the past STShgr e T v B v 482 = * pening at such a rapid rate
lets you use the musical tech- | | 4 @ 2oy & e ﬁ (about 100 microseconds per
nique known as a “trill.” You ise ; i T Lt al o N (Bl [ a cycle), the S/H capacitors
can twiddle an extra note in ine > g'§ g BaTe % 2. ﬁ 3 g é cs I e never have a chance to drop
addition to the currently held | : 1 83 =l = e or lose their stored charges.
one and the envelope gener- iGe SRS e B s s e n . s 10 The net effect? The DAC
ator in the synthesizer will be | - @? . - . appears to have two separate
automatically retriggered. ebc e b o ebc ebc c5 outputs. Let's look into the

By the way, the descrip- ® e o e o 0 MTS-100 3 details.
tion just given implies that D3 J2 D2 J1 D5 D4 © 1997 The output voltage of
the MTS-100 follows what is Midwest Anlog Products Deslgner:| the DAE is found ?tﬂpin 3 of
known in music circles as the 2 e - IC6a, the op-amp follower.
“last note rule.” This means Figure 5 T The MTS"'_OO Circuit Board _Par ts P lacr-.'fnen t Gu_'de This signal splits in two now,
that if you press more than There are 15 jumpers. Each is represented as a solid line connecting two points. going to analog switches

one key, the unit will always
respond to the most recent one. And
of course, there’s no such thing as
“simultaneous” in MIDI, so one of the
notes will always be the most recent!

The gate signal is created by port
line PBO of the 68705. During quies-
cence, this line is high, which keeps
transistor Q2 turned on. This implies
that the tip of jack J2 is at OV as
expected. (Also notice that LED D3 is
off). But when the line goes low in
response to a note number coming in,
D3 shines and J2 goes to +5V.

The trigger signal is only slightly
more complicated to create. When it's
time for a trigger, port line PB1 swings
low long enough for LED D2 to be
plainly visible. At the same time, C8
and R30 differentiate the pulse, and

Q1 squares it up nice and neat. What
comes out of J1 is a good looking rec-
tangular waveform, about five millisec-
onds wide.

And that pretty much wraps up
the digital side of things in the MTS-
100. Before leaving Figure 2, however,
notice that port lines PAQO through
PAG6, and PB4 and PB5 haven't been
accounted for yet. They'll resurface as
we investigate how the analog portion
of the MTS-100 works. So let's move
on.

Turn your attention to Figure 3
now. When a note number is received
by the 68705 from the MIDI input, it
is transferred to 1C4 via port lines PAO
through PAG. Notice that one of the
bit inputs of the DAC (pin 5) is tied to

ground and not used. This is because
the MIDI spec dictates that note num-
bers should run from 0 to 127, which
only requires seven bits to represent.

The DAC needs a stable current
reference for operation. So, resistor
string R6, R28, and R29 first create a
tapped voltage. R28 is actually a trim-
mer potentiometer. This will let you
tweak the MTS-100 for a precise
1V/octave response. (Virtually all of
the better analog synths follow this
standard). Electrolytic capacitor C18
stabilizes things a bit. But more impor-
tantly, the follower composed of op-
amp ICeb buffers the tapped voltage
and provides a good, low-impedance
output source.

The voltage at the output of ICéb

IC5a and IC5b. When switch
IC5a is closed, the DAC voltage is
applied to the S/H configured around
C9 and IC6e. The buffered voltage is
then presented to jack J3, the control
voltage output. On the other hand, if
ICSb is closed then the DAC's output
is instead routed to C10 and ICéd.
The buffered pitch bend voltage is
available at jack J4.

In case you're wondering, the
firmware within the 68705 makes cer-
tain that only one of these analog
switches is closed at any given
moment. Another thing to note is that
the CMOS switches need to operate
off of a +15V power supply. This is
because the voltage from the DAC
ranges on up to +10.58V (note num-
ber 127). So transistors Q3 and Q4,
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along with their associat-
ed resistors, translate the :
TTL control signals from !
the 68705 to a suitable :
+15V level. .
To wrap things up, !
notice that there have y
been numerous capaci- :
tors not mentioned in ]
the circuit description so :
far. Most of these are !
decoupling, bypass, or !
compensation caps. In !
general, these caps are i
used to stabilize the !
operation of the various !
chips. Even though they ]
don't seem to do any- :
thing very glamorous, all ;
of them are essential for :
proper performance.
Well, you're proba-

MTS-100

ADSR
envelope
generator

bly sick of circuit descrip-
tions, so let's move on

now and see how to
actually construct the
MTS-100!

BUILD IT!

MUSIC KEYBOARD

ANALOG SYNTHESIZER

Figure 8
The MTS-100 can
easily interface a
MIDI instrument —
such as a music key-

MIDI CARD
or
SOUND CARD

PERSONAL
4 | comPUTER

Besides the hard-

board or a computer
running sequencer
software — with
most any analog
synthesizer.

See Figure 5 for the
' parts placement guide.

: Loading the board is pret-
p ty straightforward as long
: as you obey the usual

i | rules. For example, be

- sure to observe the orien-
; tations of all of the polar-
- ized components. Diode

4 D1 is marked with a stan-
1 dard schematic symbol. A
. plus sign indicates the

- positive lead of electrolytic
! capacitors C14-C18. The

. emitter, base, and collec-

! tor leads of Q1-Q4 are

! called out with their initial
f letters.

y Finally, don’t forget to
install the 15 jumpers.
These are indicated as
straight lines connecting
pairs of points on the dia-
gram.

After loading the
printed circuit board, you
can then proceed to the
final wiring of the front
panel. A rack-mounted
unit is perhaps best, since

ware just described, it

also takes firmware to put the MTS-
100 through its paces. If you'd like to
try a complete homebrew approach,
then first obtain a blank 68705 chip.
Jameco Electronics (1355 Shoreway
Road, Belmont, CA 94002) is a goed
source for the part, and has them for
under $15.00.

Next, you'll need to get your
hands on the program for the
firmware. Even though the object
code is quite short (about 700 bytes),
it's still too long to appear in this arti-
cle. However, the complete annotated
assembler source code is available free
of charge for download on the World
Wide Web. See the Parts List for
details.

Next, you'll need to assemble the
code and burn it into your chip. There
are dozens of excellent freeware and
shareware cross-assemblers available

on the Internet; try your favorite
search engine and see! As for pro-
gramming the microprocessor, get
your hands on a 68705 Motorola
manual. You'll find complete direc-
tions for programming the internal
EPROM.

But if the thought of hassling
around with software doesn't appeal
to you, then you might want to con-
sider purchasing the kit of parts which
includes a programmed 68705. Refer
to the Parts List for ordering informa-
tion.

All of the other components in
the MTS-100 are available from a vari-
ety of sources. A quick check of the
ads in this magazine or the catalogs
of some of the better mail order hous-
es will fill in the gaps almost immedi-
ately.

After gathering the parts togeth-

er, ponder what method of construc-
tion you will employ. Most of the pro-
ject is non-critical, but keep in mind
that the S/H circuits, as well as the
crystal oscillator, demand neatness.
(Stray capacitance and the like can
wreak havoc.) So, if you decide to
handwire it, be sure you keep every-
thing nice and tidy.

The best approach by far, howev-
er, is to use a printed circuit board.
This is much more fun to put together,
looks pretty, and will probably mini-
mize any potential wiring errors. Many
hobbyists are becoming old hands at
etching their own boards nowadays
using a laser printer and iron-on trans-
fer material. If you'd like to give it
whirl, refer to Figure 4 which shows
the 1:1 positive artwork for the foil
side. Conveniently, it all fits on a 4" by

6" board, which is a standard copper

most pro equipment
comes that way nowadays.

The MTS-100 fits nicely behind a
standard 1U rack panel (1-3/4" by
19"). Figure 6 shows a sample design,
while Figure 7 gives the related drilling
guide. The circuit board mounts
behind the panel on standoffs or little
angles, using #4 hardware to secure
things.

To connect the circuit board to
the panel, notice that all of the rele-
vant pads are labeled on the parts
placement guide in Figure 5. Even so,
here are a few additional tips. For best
results, twisted triples should be used
to connect up jacks J5-J7. The
schematic in Figure 2 shows the pin
arrangement of these jacks, as seen
from the solder lug side. Notice that
G, the ground wire of the triple going
to the MIDI input, does not connect
to J5. Clip if off, and let it float.
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The purpose of this wire is simply
to provide a degree of shielding for
the other two wires in the triple. It is
left unconnected at the panel side to
avoid ground loop problems.

On the other hand, G does con-
nect to MIDI THRU jacks J6 and J7.
Solder the respective ground wire of
each triple directly to pin 2 of each of
these.

Switches 51-53 are daisy chained,
with a final lead running back to one
of the digital ground pads on the print-
ed circuit board. The ground lugs of
jacks J1-J4 are also daisy chained, with
their final run going to one of the ana-
log ground pads. (You'll see why there
are separate digital and analog
grounds in just a moment.) Finally, the
anodes of LEDs D2-D5 are daisy
chained back to one of the +5V pads.

The remaining connections to the
switches, LEDs, and jacks are trivial,
and easily identified from the designa-
tions on the parts placement guide.

At this point, you should have
only five more pads to hook up: digi-
tal ground, +5V, -15V, analog ground,
and +15V. They connect to your
power supplies. Notice that these are
standard synthesizer voltages, so you
may be able to tap them from an
existing supply. Plan on drawing about
120mA from the +5V supply, 10mA
from the -15V side, and 15mA from
the +15V side.

Connect up these last five lines.

0.01 mfd disc
~ 0.047 mfd mylar
O e -
1 mfd electrolytic

10 mfd electrolytic
100 mfd electro%yttc

L&N’B ptécoupfer _
uad NAND gate
P3 MPU (programmed) -

74{59@
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Now here is an easily overlooked, but
vital point to remember. In any hybrid
analog/digital circuit, it is essential
that digital ground and analog ground
connect at one point only! This helps
to minimize interference and other
gremlins. So, complete the hook-up by
joining digital ground to analog
ground right at the output of the
power supplies.

For emphasis, this is the only
place where the two grounds connect
(not at the circuit board and not at
the front panel). If you've followed
these directions carefully, then you
should be all set. Give your handiwork
a ence over and, if it looks good, then
proceed!

MAKING MUSIC WITH THE
MTS-100

Before you can make music with
your new system, you need to cali-
brate the voltage response of the
MTS-100. Here's a quick way to do it.
The firmware has been programmed
so that at power up, the current note
defaults to number 60 (middle C). This
corresponds to a control voltage of
+5V. So simply turn on the power sup-
ply, and monitor the CV output at jack
J3 with a digital voltmeter. Adjust trim-
mer potentiometer R28 until you
obtain a reading of +5V.

By the way, most electronic com-
ponents need a “break in” period, so

you might want to tweak this up sev-
eral hours later after the parts have
aged a little.

That's it; you're all set to go! So,
dig out your analog synthesizer and
connect it up to an audio amplifier.
Next, patch in the MTS-100 using
1/4" phone plug cables. Depending
on the modules in your synthesizer,
there may be several ways to do this.
Then decide how you will drive the

MTS-100; a music keyboard is the easi-

est for your initial testing. Naturally,
you will need to use some standard
MIDI cables for this. Figure 8 shows
the details of a simple set-up, just to
get you started.

Commence your testing by press-
ing the Omni button; confirm that the
Omni LED lights up. Now start playing
some notes on your keyboard. The
Gate and Trigger LEDs should flash,
letting you know that keys are being
detected. Next, turn up the amplifier
and play a few scales.

Now rotate the pitch wheel on
your keyboard. Confirm that the VCO
sweeps up or down appropriately.
Your VCO input should have a pot on
it, so dial in the amount sweeping
action you like best. For example, you
might want to attenuate the pitch
bend so that a complete rotation cov-
ers only an octave.

Now shut off the MTS-100 and
turn it on again, as you set it for a
new channel. This was described earli-

holciers' sackets,' and Assembly

- panel wire, or 5okder

US and Canadian orders adc
for shipping information

WWW: http f/
E-Mail: map@

er in the article. Follow this by press-
ing the Channel button one more time
to confirm that the LED properly indi-
cates the number you just chose.

Lastly, hook up your personal com-
puter to the MTS-100. Of course, you'll
need a MIDI port on the PC to do this.
But remember that | described a do-it-
yourself Sound Blaster 16 to MIDI inter-
face in the April 97 issue of Nuts &
Volts Magazine. This puts a MIDI port
within reach of most everyone.

While running some sequencer
software, experiment by sending vari-
ous MIDI control messages. You should
be able to turn Omni on and off, reset
the pitch bend to its mid position value,
turn off stuck notes, and do a com-
plete system reset. Refer to the
Implementation Chart in Figure 1 for
details. If you've passed these tests,
then you're all set to resuscitate that
old dinosaur. You will now have the
best of two worlds: the fat sound of
an analog synthesizer, all under MIDI
control! NV

Admmm'ed lgments: | am extremely
grateful to John Simonton of PAIA
Electronics, whose pioneering work in
computers and synthesizers made this
design all that much easfer to accom-
plish. 1 also wish to thank Bernie
Hutchins, publisher of the legendary
ELECTRONOTES newsletter, for putting
up with way too many questions, and
patiently helping me track down c‘,-rru.-t
goblins.




MILITARY SURPLUS

ELECTRONICS

PRECIOUS METALS CD now avail-
able. Find gold, silver, platinum
content of over 500,000 compo-
nents in the Federal Supply Sys-
tem. $95. For sample/order call
334-889-4637.

AUDIO — VIDEO

— LASERS

START YOUR OWN TECHNICAL
VENTURE! Don Lancaster's newl
updated INCREDIBLE SECRE

MONEY MACHINE Il tells how. We ——e e e s s e s el © SRS
now have autographed copies of the T e e e Viriual Realitv.Vest _ $83980 = 61 ) % )
Guru’s underground classic for Whether you are shoating the enemy in your f!vorite compﬁler game, jamming to the rhythm of | IS TER WIS?;E%R.?M?;}?OZA[

$18.50. Synergetics Press, Box
809-K, Thatcher, AZ 85552. 520-
428-4073. VISA/MC.

AUDIO & video equipment sale!
Quality pro & consumer pieces.
Amplifiers, mixers, MIDI, tubes,
switchers, TBCs, projectors & lens-

es. Buying old broadcast or studio L unit to shipping charges for this item. < i ey s Sk '
gear. Locating & Brokering services WAVETEK TEMPERATURE PROBE L curnent draw is so smalll )
available. Call Tom for detailed list.

Tel 609-222-0636 Fax 609-222-
0638 NJ.

AMPEX AVR-3 QUAD VTR IN
EXCELLENT CONDITION.
INCLUDES stereo audio. All
onboard test and display monitors
operational and included. Includes
pre-recorded and new tape. (20
total) plus documentation and one
set of spare heads. Machine refur-
bished to like-new condition. (Had
very low mileage to begin with.) 5K
firm. Fax 415-821-7500 or Tel 415-
821-3359. F.0.B. San Francisco.

C02 25W Powerlase laser w/power
supply/controller $800. 760-632-
9775.

(2) JVC CR-850U 3/4 inch editing
recorders, need repair, $600 total.
(2) Sony VP-5000 players, (1) man-
ual, (1) RX-353 auto search control,
$250 total. Microtime 2100 video
processor, $200. Epson E1020 crys-
tal image LCD projector, $200, Kent,
515-232-7528.

SONY PLAYSTATION mod chips:
These allow you to play international
games (imports) also you can play
%old/green CD recordable backups.

hip & full instructions $50 ea. gty
caigsa%oums available. 1-800-663-

the latest punk rock sensation, or watching Jason carve up
| add a whole new dimension to the experience with this vest.
body base" from your stereo, or add a new jolt to the violent machine gun and
style vest produces vibrations and sound in conjunction |

game, experience "
| “car crash video craze. This backpack

with loud or base tones from the audio source.

| Genesis | & II, as well as others, the units also include instructions and connectors for port

another nice neighbor, you will
eel the action in your favorite video |

riginally designed for Super Nintendo, Se%

music players, computer sound cards, TV and VCR units, and table top stereo receivers and CD
powered, the unit includes vest, power amplifier, mini cord, game adapter, mini l

| players. Al
l s?ereo adapter, and wall transformer...Oh, and all the

ark names used in this ad are the

property of their respective owners! Mail order customers please add an additional $4.00 per

Wavetek TP114K temperature probe with hypodermic tip. Type K i
LCompatible with the Wavetek DM23XT, DM28XT, HD110, TC253, MH101K. Boxed. $15.00

style ther ple probe.

DPSS LASERS: Brand new items in
stock. | have high quality tempera-
ture stabilized 5mW, 20mW, and
100mW DPSS micro-green laser
heads and power supplies. Startin
at under $1,000 these units will sell
fast. | also carry complete sets of
NLO optics to build your own DPSS
green or blue laser. Detailed set of
instructions with illustrations shows
you how to make the cavity and get
results. Brand new high power laser
diodes from 785NM to 1020NM from
.5 watt to 15 watts CW or pulsed
&pricing ranges from $200 up to
1,500 per diode). | will beat any-
one's advertised price. 100 watt
CW/pulsed hard seal water cooled

(PHOTON Il MICROLIGHT

\two replaceable 2016 lithium batteries.

The popular photon microlight has been improved. These super-bright (better than 8 candellas!) LED
lights are visible over a mile away. The LED is secured in a tough ABS case and offers a squeeze button
for quick use, and a constant on slide switch for prolonged lighting needs. The lithium batteries last
a very long time (10 year shelf fife!) and are included. The light won't burn out because it is an
LED! Specify your choice of five incredible bright colors. Great for home or office use, popular
with fire and rescue professionals, pyrotechnicians, stage performers, and dimly lit restaurant
patrons. PHOTON Il microlights include a keyring and come in ruby red ($13.50), amber yellow SRS
($13.50), sapphire blue ($17.50), diamond white ($17.50), and emerald green ($17.50). Includes FRERY

( GIANT ARROW KIT $23.95
It fashes, it chases, it lights up
in pretty colors! This giant
arrow features 81 yellow and
green LEDs, an on/off switch,
and a potentiometer to adjust
the speed of the arrow action.
Comes complete with these and
all other parts, a clearly
marked circuit board, and an

catch a wave to Gateway's

www.gatewayelex.com

surf the internet?

home page

assembly instruction sheet with

SYNC-A-LINK UNIVERSAL VIDEO
SYNC GENERATOR restores all
horizontal & vertical sync lines, DC
level, compensates for inverted
video, color phase, from standard or
distorted analogue video-type for-
mats. Comes complete with opera-
tions manual & 90-day warranty.
$160. 918-479-6451 or write to
Sync-A-link Communications, PO
Box 4, Locust Grove, OK 74352.

ALY | holder (will hold 2 D-cell ba
able | [iN6
mounTing Tabs and rotates At About

_Oﬂlqimlly designed
d:;ﬁw)‘ts, is UNiT features A 7.5" Twi
c Jal»sm: rod, A v moton, and AN
amached cardboard 7-3/4" sleeve barrery
d.) The motor ansnzuluxs N;;'Q'
Gia wirh A 5/8" Jong 1/8* dia. shafr, fas
RPM.
You Can USE iT As AN ATTENTIONY i
mounTing A small sign on Top of &mhz
, OR COME Uy YOUR OWN CREATIVE

-

10 p<. Tuning Tool Set $9.95
An assortment of square and slot style plastic
adjustment tools, assures a style perfect for
almost any application. 4-1/2* long with
knurled handles for easy arup tuming. An
Inexpensive addition to every tool box.

e —————

Y]
——

Covering both the hardware and
software sides of the Parallax BASIC
Stamp I and II microprocessor operation
and design, this is the first book we've
found on this popular topic. The book is
over 250 pages covering everything from
hardware to programming instructions,
including several application projects
that are quite usefull Diagrams,
illustrations, programming code, and
examples make this book easy to read
and understand. Appendices on reserved

BASIC STAMP BOOK $32.95 by l

CO2 laser head ($2,300 OBO). schematic di d troubl 4 3 r ™ words, firmware, and es modem
Other laser related items not listed. Rt Gre Dtrsita o Sozodn'ﬁeﬁ[;lrll:(l]:‘:!]qcnl o commands are also helpful. Novice or
Please call for a free catalog. Con- 12VDC, so you can run it on Attachedhoyour sauikilar ik ¥ expert, this is a must-have for your
tact Spectrum Technologies @ 407- your car battery, 2 Wall pack, O || suitch from ap ordinary handset o your hande free microcontroller libraryl J
658-4785 or E-Mail: mikes@serv any other appropriate power TELESET. Nugget style car plug sérves gs micand | /~ Sos your bothertes fasling s

er.netpass.com source you select.

ARGON LASERS. Large selection
of used American 60X air cooled
argon lasers. Prices start at $300.
Power supplies and other acces-
sories available. Call for price list.
805-230-2166.

BROADCAST VIDEO equipment
wanted: all types, new or old.

receiver, and is a lightweight alternative to conven-
tional boomsets. Offers the hands-free convenience of
_J | aspeaker phone without the tunnel quality sound or
lack of privacy. Great for home or office use. (Cannot
\ be used on Trim-line style telephones.) )
,------—_-—_-\

Radio and
Electronics Superlab
$43.50

tired and wom-out?
Call Dr. Nicad, The Nicad Battery Conditioner!
With this kit, you can bulld a ropld
eliminates memory effect and brings many
batterles to full charge In less than an hourd
Charge NiCad or NIMH packs from £ to 10 cells
(easlly expanded) and cumrent capacities up to
10 AH. Auns on 12-15 VDC. Features a switch
-mode regulator that controls constant curent
charge while belng monitored by o negative
delta-V system that cuts of the fast charge at
the exact polnt of full ¢ batterles

L
( 127 THERMOCOUPLES |
PELTIER JUNCTIONS
The peltier junction is a
solid-state thermovoltaic
device. Current applied to the
device will produce heat on one side

Over 200
]dil’ftr“nrf eireuifs
A
:%Jumlou “I

8-key 16-note organ, electronie sound A R o
Please call, Jon with info. 317-539- of he device and s cald eurtace on, {1 R 1 ‘F udlnunu'n:\:u!:fnlr.'fa rommugord || dontget R . 3
2859. the surface will Frcczg or boil I h"'u',:f":‘":n'rég ?“:m“l"“ ‘!"“r“- ir‘a ?.‘n:m | Opttandt Rt
. 3 i q 31er, & more. H oque-
VIDEO PATCH PANEL, 2 pcs. dependin 0"13013”'5)‘ of applied |1 "tion to the broad sleetronics hobhy fnu[uiu |

voltage. ldeal fo lications from
312
grab a battery and let your
imagination run wild
DOCUMENTATION INCLUDEDIII

Small Peltier Junction $20.00

Inltruc}.iom, airaui; and se emt!ﬁ diagrams.
1 ppropriate for ages ‘G and up

atteries nof inc

T —
B THE FIN PAINT : PRICES SURJECT TO CHANG LUITHOUT
e NOTICE * GRTELLAY IS NOT RESPONSIBLE FOR PRINTING
€RAAORS = MASTEACRAD, VISA AND DISCOVER ACCEPTED *

VES, LUE'LL TRHE YOUR CHECK - SORRY, NO CODs * $10

available, made by ADC @ $150 ea.
Call Roger at GS&E, 716-338-7001.
VISA-MC available.

13” COLOR COMPOSITE MONI-

ra
vV

uded.

gen.ecmomcs IN
8123 PAGE BLVD * ST. LOUIS, MO
(314)427-6116

9222 CHESAPEAKE DR, * SAN DIEGO, CA 82123

83130

TORS, used but in great condition approximately 1.17"%1.17"x.12" MERCHANDISE MINIMUM ON MAIL ORDERS = SUPPLY OF 619)279-6802

@ $56 ea. Call Roger @ GS&E, La(rgF;PPeItier .)Enction $29.50 “ SOME TGS IS UMTED » PRICES DO NOT ICLLIDE SHFPING 2525 FEDER.!(\L EIL{'D. * DENVER, CO 80211

716-338-7001. VISA-MC available. (approximately 156'%1.56"%15") | [T conmmextn. s, (rems coorns oomonamows | MAIL ORDERE oLt YOLL-FREE
ARE NOTED)...$4.95 FOA THE FIRST ITEM, $0.50 FOR EACH 1-800-669-5810

DUAL GALVO KIT $139 program- \ Y ADDITIONAL ITEM, RESTOCHING CHRRGE MAY BE ASSESSED

ON RETUANED ITEMS. HAVE YOU €VER SEEN R BOAT SUP?

mable! Displays text and graphic ————
designs. Draws square corners. Passive Infra-red Talking Motion Detector Il $27.50

Includes galvos, PID servo amp, "Stay out of that refrigerator ', "Watch your stepl", "Do your homework", "Don’t touch that remotel" ... The
mirrors, computer interface and soft- | 1r,vosa.eibilitie:a are mind-boggling with this talking motion detector. You speak into it to record your message (upto
ware. FREE CATALOG of kits and

surplus goodies. 510-582-6602,
SVS_KITS@MSN.COM fax 510-
582-6603.

|12 seconds long), turn the unit on, and instantly your voice (or your mother-in-laws) reminds anyone in the vicinity
that you were éxpecting them. Meseage can be changed with the flip of a switch. Uses 4 AA batteries (not
included?, or an external Eower source (bullt-in jack). May be used independently (80 db ouréput;) or with an

amplified speaker to blast your message throughout the house. Approx 4°x 3-1/2"x 1-1/
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TONY TALLI'S ORIGINAL

TELEVIEW
DISTRIBUTORS

WHERE OUR VALUED CUSTOMERS’ BUSINESS

IS HONESTLY APPRECIATED

SERVING YOUR CABLE

NEEDS SINGE 1984

1 800-847-3773

ega Oue ORDERS ALSO ACCEPTED

e 1 800 92950428 . snies 2B

called in by 1:00 pm hppd ame day. $15 shipping.
NO NEVADA SALES + Hou

s: M-F 94 PST

FREE Golf Hat with $150 purchase. #3%%
FREE 1-Shirt with $500 purchase. ¥ YES!
Call for this mantt's Nuts & Valts Specials Cgf P%?};E!

GIVE TELEVIEW TONY A CALL TODAY!
1-702-253-1852 - FAX 1-702-253-1854

P.O. BOX 71465 - LAS VEGAS, NV 89170-1465

e
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SIX-MONTH GUARANTEE
(30-DAY MONEY BACK)

For orders only: 1 -800-742-2567
HOURS: MON.-FRI. 8-6 CST * SAT. 10-2CST

Greenleaf Electronics » PO. Box 538 * Bensenville, IL 60106
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JR COMMUNICATIONS
CELL: 917-915-0455 PAGER: 917-333-4410
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FREE COPY CATS
FREE SHIPPING
FREE CABLES

MAKE YOUR OWN PROGRAMMING UNIT/TEST CHIP. PLANS AND ALL
SOURCES WHERE TO GET PARTS TO MAKE YOUR OWN UNIT.

CALL FOR ALL YOUR SOURCE NEEDS. IF YOU NEED IT, WE HAVEIT...
CALL FOR POCKET PRO 2 MINIATURE COPY CAT SOURCE NEEDS.
CALL FOR PRO 62 DATA ANALYZER SOURCE NEEDS.

CALL FOR ALL YOUR CABLE TV SOURCE NEEDS. (NEW J-UNIVERSAL)
CALL FOR OKI 900 AND AT&T 3730 5-NAM CHIP SOURCE NEEDS.

CALL FOR GE ERICSSON TEST CLIP SOURCE NEEDS.

CALL FOR MOTOROLA KEYPAD PROGRAMMING CHIP SOURCE NEEDS.
CALL FOR MOTOROLA STARTAC TEST CLIP SOURCE NEEDS.

CALL FOR MOTOROLA ELITE TEST CLIP SOURCE NEEDS.

CALL FOR MOTOROLA REGULAR FLIP TEST CLIP SOURCE NEEDS.
CALL WITH ANY QUESTIONS YOU HAVE ON WHAT SOURCE YOU ARE
LOOKING FOR. IF YOU DON'T SEE IT, JUST CALL, CALL, CALL...

WE CARRY THE POCKET PRO 2, BEST AND SMALLEST 4-WAY MINIATURE
COPY CAT WITH AN ILLUMINATED SCREEN .

WE HAVE THE NEW POCKET PRO 62 AND POCKET PRO 64 DATA
ANALYZERS... PLEASE CALL NUMBER ABOVE AND ASK FOR JUAN...

AGREEMENT FOR PURCHASING CELLULAR AND CABLE TV PROGRAMMING
SOFTWARE AND EQUIPMENT: Purchaser agrees not to use said software and equipment for any
illegal purposes. Please check with the Federal and State laws applicable in your locality.

ALL EQUIPMENT SOLD FOR EDUCATIONAL AND REPAIR PURPOSES ONLY!

Colabrating owr 14th Your OF Service |1

MOTION DETECTOR KIT DIGITAL MULTIMETER LEAF SWITCH

.+ Compact and porfable. Adds 3 /2 dgi LD
4T sdfety fo your o office. 000 B = Lowbattery disclay
Learn the basics of malion *Floating dedmd point
deteckr fechnology. Uses a BRI B * Frequency counter
pyroslediric infrored sensor. { « AC & DC curr, [600V)
e Simple and fun 1o build. % Frccaisior latar
===l Battery cperated. Complete
with dl parts, PCberxT:xq schematic,

*Recessed input jacks.
redces shock hazard

*Over rangeindicaior (OL & -CL)
*Diode lest funcion dlows lesting of
semiconducior junchions

What Do We Have ?
10

» Capaditanos test sodels * (apaciors
235" Wx7.5 Lx 14D « Grcilotors * Connedors
A SR =T » (rystabs » Trimpots
> - D e » Diodes = Kits
scpipment hs lect | | M1700 4999 .49 4274 | | o r,d;n“ - -{a].,
check sious of D, RD, | TN - * Laser Di o 1B
RTS, CTS, DSR, CD & D-SUBMINIATURE - SOLDER CUP - s o Tramidties
DIR. * Steel shell » Resistors * And morel

R - o contoct . GADGEIEER'S GOLDINE

* I0meg R res

This exaifing collec-
fion of eleciranic
projects features
experiments rang-
ing from mognelic
levitation ond

11 PIECE COMPUTER TOOL KIT =

11 piece kit 3/16° & 1/4° ez =&k

nwt driver,3 prong refriever, | |CODBP  $RaPug .29 .28 .26
Tooezer, 3/16", 174", #1 &| |CCDB9S 9PnSode .37 .35 32
£2 chilips reverschiesaem | | CODBISP 15PnPkg 39 .37 .33

criver, T-10 & T-15 reverscble screwdriver %;‘E&ﬁ;ﬁ; ;’g 542 gg losers lo high-tech survallance

14-16 pin ICinserter, IC exdrador, 1/8° fid | | copaose 25 45 43 W and digitd communicahons.

sarewdriver, #0 phillips sarewdriver, Bladk CODR255258 & 55 .52 .47 » By Gordon McComb

vinyl Zippered Case cooes7r 79 .75 48 -

z - CODA37 S w 8% 85 .77 b R TR F
T | 20T 40 60 77 | (e

K100 Ted Kit  17.99 17.09 1538 QODB50550 Pin Socket 1,29 1.231.11 TB3340 21.99 20.89 18.80

* Order Line — (800) 824-3432 » Inlendgliond — [412] 495-1230 » Fax Orders — (412) 495-7882
* Technicd Support — (412] 495-1231 » No Minimum Order — (Orders under $20 subject to $ 5 charge)
* UPS 3 day, Blue, Red, & Fed Ex Shipping Avaldble [Call for charges) * PA Res. Add 7 % Sdes Tax
* Open Mon-Fri 9:00 AM - 5:00 PM (EST) » Corporate Accounts / Quanlity Discounts Available
* We accept M/C, VISA with no surcharge * Call For FREE Catalog [$2.00 Outside U.S.]
* We Carry A Complete Line Of Eledronic Components » Email - unidect @ aol.com

PN lm ﬂo;lrux:'
e ate Route 18
s et L] Aliquippa, PA 15001

Write Iin 176 on Reader Service Card.
| AUDIO - VIDEO - LASERS cont. |

VIDEO PRINTERS - Prints a 3x5
near photo grade picture from an
composite video signal, new $20
ea., used $140 ea. Call Roger at
GS&E, 716-338-7001. VISA-MC
available.

Network Service Tool Set

Popular installation and service tools for networks, modems and

PC Service Tool Set

Contains all tools needed to troubleshoot & service

CABLE TV

CATV REPAIR, most models, great

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

e Multi-Network Cable Tester

® AC Receptacle Tester

e Cable Cutter

Order No. 55625 $197.00

—

telephones. All hand tools are professional heavy duty type.

Use the compact tester on 10BASE-T (UTP & STP), thin
Ethernet (BNC), B-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). 8V battery included.

® Coax Stripping Tool, RG-58 & RG-59
® BNC Crimping Tool, RG-58 & RG-59

IBM-compatible PCs. Set includes:

® AMI Diagnostic Software @ Serial & Parallel
Loopback Connectors

@ DIP IC Puller

@ PLCC IC Puller

@ Grounding Wrist Strap

@ Key Top Puller

Order No. 55000 $198.00

® POST Card

® Logic Probe

e Digital Multi-Meter

® AC Receptacle Tester
® Serial Adapter

PC Diagnostic Tool Set

@ AMI Diagnostic Software
@ POST Card

Order No. 55555 $89.00

Network Installation
Tool Set

® Network Tool Set 55625
without the Multi-Network e
Cable Tester.

Order No. 55600 $99.00 B

Graymark® 800-854-7393

Call for your FREE Catalog CALL TODAY!

P.O. Box 2015 Tustin, CA 92781
http ://www.labvolt.com

=ee

prices, warranty included. Please
call 573-363-0402.

CABLE TV SURPLUS WANTED:
We buy & sell trunk stations, cable
converter boxes, line extenders,
passives, power supplies. Mes-
sage/fax 561-483-8516. E-Mail:
cable @flinet.com

NEW! VIDEO cassette storage
cases now available $1.25 each,
plus shipping and COD, 100 piece
minimum order black grain finish
with interior hubs, call Ken Erny
Electronics 24 hour order and infor-
mation hot line 516-389-3536.

ATTN: CABLE CONVERTER
RETAILERS. E-Mail or fax your
monthly stock needs. All major
brands available. Lowest prices.
New/field pulls available. Bulk
orders only. Message/Fax 561-483-
8516. E-Mail: cable @flinet.com

DEALERS WANTED! CABLE TV
EQUIPMENT & ACCESSORIES!
ALL MAJOR MAKES & MODELS.
?eal dealers pricing. 1-800-820-
727.
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by Karl Lunt

st month, | started my design of
| a fire-fighting robot. | had selected
| the New Micros' NMIX-0332 sin-
| gle-board computer (SBC) as
my robot brain, and set out to
design my robot software in C.
Unfortunately, things haven't

E worked out, and I've had to shift
gears. I'm stlll using the Mew Micros' board, but
now I'm writing my robot code in Forth.

I gave it my best shot, though. The Software
Development System (SDS) compiler, described
last month, is excellent and, even though | was
using a "demo" version, it included all the tools |
would have needed for my project. It even has a
nifty utility for splitting a large object file into two
halves, suitable for burning into the upper and
lower EPROMs common to 16-bit microcontroller
(MCd) systems.

But after several days of effort, and a couple
of calls to the technical desk at New Micros, |
threw in the towel. | simply could not write even a
simple assembly language program, burn it into
the two EPROMs, and have the MCU execute my
program on power-up. |'ve always agreed with the
old maxim that it's a poor craftsman who blames
his tools, but the New Micros "documentation” for
this board truly sucks.

The most glaring example of this is page 26
from the NMIX-0332 Hardware Manual; except for
the heading of "Programming Examples," the
page is TOTALLY BLANK! This same hardware
manual includes page 17, titled "Memory Map,"
which contains one paragraph describing where
the 68332's 1K of internal RAM appears on
power-up, but instead of a memory map, the
page carries a table of miscellaneous jumpers.

Even this paragraph bothers me, since the
68332 has 2K of internal RAM, normally used by
the Time Processor Unit (TPU), and that memory
comes out of reset disabled. | invite any reader
who was able to get a custom C or assembly pro-
gram to execute on this board to contact me; I'd
like to find out what | missed.

So there | sat one Saturday evening, having
wasted far more time than | should have on get-
ting a small program, any program, to run on my
new board. Reluctantly, | reinstalled the original
EPROMs in their sockets, strapped the NMIX
board so it booted up in Max-FORTH, and hit the
switch. Even if | couldn't get C to run, I could at
least dabble a bit in Forth.

What a difference a language makes! In just
four hours of hacking, | had most of the low-level
timing routines written and tested. This, despite
having never used the 68332's powerful TPU —
the microcoded engine at the heart of the MCU's
timing system. Forth has always been my lan-
guage of choice, and the New Micros' 32-bit ver-
sion of this power tool makes designing software
so easy, it's fun.

Yes, | got more done in Forth because New
Micros did the painful integration work up front,
and | only had to use the finished tool. But the
language itself plays a large part in the productiv-
ity boost; Forth is simply a strong, tight language
for software development.

The bottom line: You are going to get a few
lessons in developing Forth software. Those of
you who have never seen the language before
would do well to pick up one of the classic Forth
texts — Leo Brodie's wonderful Starting Forth —
published some years ago by Prentice-Hall. The
book has been out of print for a few years now,
but finding it is well worth the hunt.

Be sure you get the second edition, as the
original work dealt with an old dialect of the lan-

guage seldom in use any more. Even the second
edition is behind the times, but his marvelous
explanations of the core words still apply, and the
book is both entertaining and educational.

Rather than bog down this article with a full
explanation of Forth's inner workings, I'll settle for
many examples with lots of comments. After all,
this is an article about robotics, not about Forth. |
will have to hit a few high points, though, so bear
with me.

Forth is a stack-based language, similar to
the Hewlett-Packard calculators. Whenever you
want to perform an operation in Forth, you first
push onto a data stack all the arguments that
function (called a word) will need, then you
invoke the word. When the word you've selected
executes, it pulls its arguments from the stack,
processes them, pushes any results back onto
the stack, then exits.

A quick example should help. The Forth
word for addition is + (pronounced "plus”). The
Forth word for displaying an argument on the
screen, similar to Basic's PRINT, is a period (pro-
nounced "dot"). Thus, to display the sum of 7
and 82, you would enter the command:

182+,

The Forth processor, called the interpreter,
pushes 7 onto the stack, pushes 82 onto the
stack, then invokes the word +. + adds the two
arguments together and leaves the sum, 89, on
the stack. The interpreter then invokes the word .,
which pulls an argument off the stack (89, in this
case) and displays it on the screen.

But the interpreter only processes your key-
strokes; if you don't type, it doesn't execute any-
thing. This is great for dabbling with the underly-
ing hardware, since you can change 1/O registers
and memory contents, then watch what happens.

However, when you finally get around to writ-
ing a finished program, you need to compile your
program so it will run later. For that, you need the
Forth compiler, named : (pronounced "colon").

The colon compiler lets you create a new
Forth word that performs whatever operation you
want. Once defined, this word becomes an exten-
sion of the Forth system, as much an element of
the language as any of the original words. Given
the above example, we can create a word that
displays the sum of the two original numbers by
entering:

: SUM
¥ 7 29

This isn't too useful in and of itself, but it illus-
trates a point. We have created a Forth word,
called SUM, that does just what our first, interac-
tive example does, only this word is compiled.
We can execute it at any time by simply typing:

sum

There, in a nutshell, is the essence of the
Forth language; a stack-based, extensible, com-
piler-interpreter development system. These sim-
ple core elements, used properly, will (I hope) get
my robot running by March. But it's a long road,

AMATEUR|

and the first step to take involves the 68332's
TPU. | hope the code I've developed for control-
ling this subsystem will also help you appreciate
Forth's power in developing programs.

The 68332 TPU

My old favorite, the 68hc11, has a timing sub-
system that eases the pain of developing precise
timing elements. I've clocked pulses, generated
frequencies, driven pulse-width modulation
(PWM) electronics, and blinked more LEDs than |
can recall, all using this wonderful little I/O sub-
system. But as powerful as the 68hc11's timers
are, they pale in comparison to the 68332's TPU.

The TPU contains a separate microprocessor
dedicated to servicing timing instructions from
the host 68332 core. Communications between
the two processors occurs through a set of I/O
registers and a bank of dual-ported RAM. Based
on instructions provided by the 68332, the TPU
can perform complex timing functions on any of
16 timing channels. Each channel has its own
1/0 pin, which your program can use to drive
electronics or read signals. The TPU can provide
functions such as PWM, servo step-pulse genera-
tion, input capture, output compare, period mea-
surement with missing-pulse detection, position-
synchronized pulse generation, and others.

It also supports a wide range of interrupts,
allowing the CPU to get updates on timing activi-
ties, if necessary. And all of these functions take
place with zero CPU impact, other than interrupts.
Your code simply loads up a function, triggers its
execution, and leaves the TPU to do the rest.

The TPU is so complex that Motorola has
printed a separate book on its use. You can order
a copy of the TPU Reference Manual
(TPURM/AD) by calling your nearest Motorola
office, or hitting the Motorola web site:
www.mcu.motsps.com — | just received Rev. 3 of
the manual, along with other books such as the
MC68332 User's Manual (MC68332UM/AD),
the CPU32 Reference Manual (CPU32RM/AD),
the System Integration Module Reference
Manual (SIMRM/AD), and the Queued Serial
Module Reference Manual (QSMRM/AD). |
expect to need all of these manuals at some
point in the development, so | went ahead and
got them early.

| also picked up a super collection of applica-
tion notes for the TPU. This two-inch stack of doc-
umentation contains details on using many of the
different TPU functions. For example, application
note TPUPNOO/D, titled "Using the TPU Function
Library and TPU Emulation Mode," covers the
basics of the TPU and the use of its underlying
microcode engine.

The document includes information on set-
ting up your own functions in the TPU's microc-
ode, and even includes instructions on using
TPUASM, Motorola's FREEWARE TPU assem-
bler. You can find both the TPUASM assembler
and the source code for the examples in this
application note on the Motorola FREEWARE
web site at: www.mcu.motsps.com:80/freeweb/

Other application notes in this collection
cover topics such as designing an asynchronous
serial port (UART) using a pair of TPU channels,
using the TPU frequency measurement function,
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and generating sophisticated PWM signal

sequences. If you want to get the full value out of

}_lhe 68332's TPU, this set of notes ranks as "must-
ave."

But before | could get started using the TPU, |
first had to decide what timing functions my
robot would require. | already know I'm going to
have to generate stepper motor signals, but since
I'm using Bill Bailey's terrific little stepper motor
driver boards, | don't need the complicated four-
wire step signals.

Instead, | can get by with just a direction line
and a step-pulse line for each of two motors. The
direction lines will be simple digital outputs, but
the two step-pulse signals will be timer output
lines controlled by the TPU.

Navigation will be a key element in the
robot's design, and that means my program must
be able to count pulses generated by an outside
source, such as wheel encoders. Therefore, I'll
also need some form of pulse-counting ability on
at least two inputs.

I'll also need to generate one or more 40 KHz
50% duty-cycle squarewaves, for use

BOTICS
output-compare function and some interrupt ser-
vice request (ISR) code. Oddly enough, this
knowledge of "how it's done" tripped me up, and |
spent about an hour trying to use the TPU's out-
put-compare function for this simple task. Finally,
a talk with Kevin Ross, president of the Seattle
Robotics Society, put me on the right track and |
turned to the PWM function.

All TPU functions are set up using the same
basic format. You must first decide which of the
16 available TPU channels you will assign to a
task. Next, your software sets up that channel by
writing the necessary information to various I/O
registers and parameter RAM locations related to
that channel.

Finally, your software enables the channel,
allowing it to begin processing its assigned func-
tion. In general, a channel set-up uses the follow-
ing sequence:

1. Write the function code you want to use to
the proper TPU channel function select register
(FSR).

My example starts with some Forth house-
keeping chores. HEX tells Forth to use hexadeci-
mal as the default radix. FORGET TASK causes
Forth to erase all known words back to and
including the word TASK, if it exists. Finally, the
third line defines an empty word named TASK,
which | use to mark the beginning of my work
space.

| then define a word called TPU-INIT, that
does whatever low-level set-up is needed on the
TPU. In this case, the only task | need to do is
define the TPU's clock rate. | chose a value of
$00c0; writing this value to address $fffe00
(TPUMCR) sets the TPU's clock prescaler to
divide-by-4. This means that each TPU clock
cycle is 250 nsec, given the standard 68332 sys-
tem clock of 16 MHz.

Writing a 16-bit value to a memory location
requires two stack values and the store word, H!
(pronounced "H-store"). Notice that the order of
the values is important; the value to write always
appears first, then the address to modify, fol-
lowed by the word that actually performs the
store operation.

with an IR object detection system. The
TPU will save me a chip or two here,

7 Next up, | define the word 40KHZ,
i which actually configures a TPU chan-

since | can set up a simple PWM output
with the proper time period and duty-
cycle, then let the microcode engine do
the work. Finally, | expect to need at
least one PWM signal for driving a hobby
R/C servo motor. I'll attach a mecha-
nism to this servo for controlling whatev-
er fire-extinguishing system | design.

As of now, that's all | can foresee
needing. Granted, these requirements
won't begin to strain the TPU's capabili-
ties, but they make an excellent starting

Time Processing Unit
(TPU)

point for exploring the power of this sub-

system.

| first had to apply power to the
board and hook up the PC. You can find
some of the neatest little wall-wart power
supplies in mail-order catalogs these i

2K static RAM

nel to generate a fixed 40 KHz signal.
In this example, I've chosen TPU chan-
nel O for my 40 KHz output. The first
line of code in the definition writes the
PWM function ($09) to the proper sec-
tion of the appropriate channel func-
tion select register (CFSR3).

There are four channel function
select registers in the TPU, and each
register supports four TPU channels.
The section of a CFSR assigned to any
one TPU channel spans four bits, leav-
ing room for 16 available TPU func-
tions, SO0 through $Of. As you can see
here, the value S09 selects the PWM
timer function. You can also see that
the low four bits of address $fffe12 are
used by the TPU logic to hold the func-

days, and a first-rate multiple-output 1

tion assigned to TPU channel 0.

power supply for small SBCs shouldn't
set you back more than $5.00. I'm using
an old AT&T wall-wart that generates +5,
+12, and -12 VDC, which | picked up

Inter-Module Bus -

ages ago at a surplus store. | cut the 15-
pin connector off the end of the cable,
then installed three two-pin connectors,
one on each voltage and ground combi-
nation.

Now | can simply plug whatever
voltage | need into the board and I'm
ready to go. If you follow a similar
course, be sure to label each connector
so you don't accidentally plug -12 VDC
into the +5 VDC input on your board;
that'll hurt!

| connected the serial cable, sup-
plied by New Micros, to my PC's serial

Queued
Serial
Module
(QSPI and SCI)

68332 CPU
(68000 core)

Chip
selects

lines

The TPU design uses a section of
dual-ported RAM as a parameter area.
Both the host CPU (68332) and the
TPU can read/write addresses in this
RAM. During TPU function set-up, your
software writes any required parame-
ters to the area of this RAM dedicated
to the selected TPU channel. If neces-
sary, your software can later examine
addresses within this RAM to determine
the state of a selected TPU channel.

Each TPU channel is assigned a
block of eight words in TPU RAM for
holding parameters. For channels 0
through 13, only the first six words in
these blocks are really RAM; the last
two words aren't actually implemented.

The second line of code in my little

port, then fired up an old copy of
Crosstalk. Just about any communica-
tions program will work; | use Crosstalk
because | can customize scripts for sev-

Simplified 68332 Block Diagram

eral different boards.

One feature you will need on your comm pro-
gram is the ability to pace lines of text during an
ASCII download. You will be sending source lines
to the Forth compiler over the serial port, and
each line must wait until the compiler signals that
it is done with the previous line. | set Crosstalk to
wait for an echo on each character and an echo
on each line.

After finishing the set-up (9600 baud, 8N1), |
was ready to hit the switch. My NMIX-0332 board
responded with the Forth prompt. | started by
tackling the 40 KHz signal generation, since that
seemed the most straightforward. In the 68hcl1,
this type of function would be done with the timer
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2. Write any necessary parameters to the
area of TPU RAM assigned to that channel.

3. Write the appropriate host service request
(HSR) to the section of the HSR registers
assigned to that channel.

4. Write a priority value to the section of the
channel priority registers (CPR) assigned to that
channel. 2

At this point, the TPU should be executing
your function. While all of this looks complicated,
it actually reduces to a mere six lines of Forth
code. Refer to the accompanying listing of
40khz.txt for details.

program writes the value $0091 to
parameter O for channel 0. This value
tells the TPU to use timer 1 (the TPU
internal clock source) as the time base
and to pull the output line for TPU
channel high at the start of each PWM cycle. |
don't need to write anything to parameter 1, since
that is reserved as an output location for the TPU
PWM function.

My next line of code writes the value $0032
to parameter 2, which gives the number of TPU
clock cycles to hold the output pin in its assigned
state. Recall that TPU-INIT set the TPU clock to
250 nsecs per period. Thus, this parameter
means that the output pin will remain high for
$32 (or 50) 250 nsec clocks, or 12.5 usecs.

The fourth line of code in this function writes
the value 30064 to parameter 3. This gives the
number of TPU clock cycles in the entire PWM




begin performing the assigned function.

The final phase of this program takes place
in the word MAIN. Executing MAIN invokes the
TPU-INIT word to set up the TPU, then invokes
the 40KHZ word to set up and start TPU channel
0. MAIN then ends, returning control to the Forth
interpreter. However, since the TPU has started
the PWM function on channel 0, the desired 40
KHz signal appears on channel 0's output pin
without any support from the 68332,

This first program fits the bill as a learning
tool; by simply typing MAIN at the Forth prompt,
| can generate a 40 KHz signal on timer pin 0.
But the program needs some work before it can
be used as part of robot firmware.

The biggest problem is that this code clob-
bers any values previously stored in several of
the TPU 1/O registers. To be truly useful, this and
routines like it should leave previous values
intact, changing only those fields assigned to
functions of interest.

The second program, stepper.txt, carries the
concepts of the previous example farther. This
code begins with the customary removal of
TASK, then sets the Forth dictionary pointer to a
special RAM address, which will later be used by

period, again measured in 250 nsec clocks. This
works out to 100 clocks, or 25 usecs. The net
result of parameters 3 and 4 is to create a pulse
stream of 40 KHz frequency with a 50% duty-
cycle.

The fifth line of code issues a command,
known as a host service request (HSR), to the
TPU. An HSR takes up two bits, and the HSR field
for TPU channel O is the low two bits of address
Sfffela, the second of two HSRs (HSRR1). By
writing the value %10 to this field, my code
instructs the TPU to initialize TPU channel 0,
using the values |'ve previously written to the
parameter areas of RAM.

We are nearly done. The only remaining
tasks are to enable the TPU processing of chan-
nel O and to assign a priority for that processing.
Both of these tasks are handled by the last line of
my little program, which writes the value $0003
to address Sfffele, the second channel priority
register (CPR1).

The priority value for any channel fits in two
bits, and by using a value of %11 for TPU channel
O's priority, I'm assigning it high priority. Writing a
value other than %00 to this field tells the TPU
that the parameters are stable and that it can

the New Micros start-up sequence; more on this
in a later article. This file also includes the TPU-
INIT word, just like the previous example,

The next word, HOR! (pronounced "H-O-R-
store"), lets my software modify only selected bits
within a 16-bit memory address. The technique
uses some of the simpler Forth stack-manipula-
tion words, and provides a good example of how
to define and set up words that need several
arguments. Using the comments in the definition,
try to work out for yourself how the word does
what it does; you can check later lines in the pro-
gram for examples on using HOR!.

The next word, INIT-STEPPERS, sets up TPU
channel 1 to generate a PWM pulse stream. As
with the previous example, the code must modify
several memory addresses. Those addresses in
the range Sfffexx are TPU registers, shared by
other TPU channels. Thus, my code invokes
HORI! so only the bits associated with channel 1
are modified.

Addresses in the range Sffffxx belong in the
TPU parameter RAM and are dedicated solely to
a specific channel. Therefore, my code can modi-
fy the entire word without trashing parameters

1]
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1
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1
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1
1
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1
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1
1
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1
1
1
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; belonging to another channel. The second half of

HEX
FORGET TASK ! b L . ,
: TASK ; ~ 3 ~ tINIT-PULSE-COUNTER A i
S TPUINIT ~ AO00 FFFE12 OFFF HOR! ( CHNL 3 FUNCTION = TRAI'{S,CNTR . b - i
00CO FFFEDO HI ( (lSE 250 NS RATE FOR TCR1 (PSCK=1) ‘ 000D FFFF30 HI  ( DETECT FALLING EDGES ‘ :
H . 000E FFFF32 H! NO LINKS, INCR DUMMY LOC
- : : 2000 FFFF34 HI NUMBER OF PULSES TO COUNT
( : il 0000 FFFE16 FF3F HOR! ( NO LINK, SNGL MODE, HOST‘ SEQ
40KHZ (=) 0040 FFFE 1A FF3F HOR! ( HSR FOR CHNL3 =INIT -
{Use the TPU to generate a 40 KHz output on TPO. ' ; OOBO FFFElE FF3F HOR! E PRIOR!TY FOR CHNL 3 = MEDIGM
( This requires that the TPU be initialized to use a v ;
/4 prescaler (PSCK = 1) : ~  SET-STEPPER-RATE (MTR PERIOD - ),
40KHZ i i RMTR = IF ( DOING RIGHT’ MOTOR? )
- 0009 FFFE12 HI ( CHNL 0 FUNCTION SELECT - PWM : FFFF16 HI (USE TOS AS PER!OD
| 0091 FFFFOO HI ( TCR1, FORCE OUTPUT HIGH, 'I"IME'R CH 0 ELSE
0032 FFFF04 H! ( PWMHI = 12,5 USECS FFFF26 HI ( USE TOS AS PERIQD
0064 FFFF06 H! ( PWMPER = 25.0 USECS i THEN i :
0002 FFFE1A HI ( HSR FOR CHNL 0 =%10 (INIT) 3
0003 FFFEIE H! ( PRIORITY FOR CHNL 0 = HIGH . o :
; - ; . : START-STEPPERS
; 4 0091 FFFF10 H!  { TCR1, FORCEOUTPUTHI. CH1
: MAIN 0190 FFFF14 H!  ( PWMHI = 100 USECS .
“TPU-INIT ) . 0004 FFFE1A FFF3 HORI ( HSR FOR CHNL 1 = OPDATE ;
40KHZ . 0004 FFFE1E FFF3 HOR! ( PRIORITY FOR CHNL 1 -MED[UM
CRCR.'Do_nel"CR 2z S04 , . 0091 FFFF20 HI ( TCR1, FORCEOUTPUTHI, CH2

V il o 0190 FFEF24 HI PWMHI = 100 USECS ;
: 0010 FFFE1A FFC HOR!&HSR FOR CHNL 2 = UPDATE

for generating 40 KHz puises using the TPU ; 0010 FFFE1E FFCF HOR! ( PRIORITY FOR CHNL 2 = MED!UM

FORGET TASK t : ;i
HEx = i i c ‘( il -
080001 e e A STOP—ST‘EPPER
8100 DP! . e ; . .. v Q092 FFFRIDHI. {TCRI FORCE OUTPUT LOW, CHI
ITASKAL . s e b nd o - . " 0000 FFFF14 HI  { PWMHI = 0 USECS -

i L - A : ik . 0004 FFFE1A FFF3 HOR! { HSR FOR CHNL 1 "UPDATE
0 CONSTANT RMTR e . ' 0004 FFFE1E FFF3 HOR! PRIORITYFORCHNLI MEDK.IM My
1 COHSTANTLMTR . o \";I;\ s o A 0092 FFFF20 H!  ( TCR1, FORCEOUTPUTLO (CH2

INIT-TPU c e i 0000 FFFF24 HI { PWMHI =0 USECS
OOCD FFFEOO HI ( LISE 250 NS RATE FOR TCR1 (PSCK-I} : 0010 FFFE1A FFCF HORI ( HSR FOR CHNL 2 = UPDATE

0010F'FFEIEFFCF HORI(PRIORITYFDRCHNLZ MEDIOM. .

;HORI ( data addr mask - ) .
MOVERH ( get current word in addr e
'_{-cleurbitsbasedonmb-mask AR
~ (getdataonTOS

~ ( now add new bits
(andwmemvahletoaddr

0090 F’FPEiZ FFOF HOR! ( CHNL 1 FGHCI‘ION SEI.ECT PWM 5
FFFF10 TCR‘ !..OW TIMERCH 1 PG

DODBFFFEIAFFFS { FORCHNL] NTE '
0004 FFFE1E FFF3 HOR! ( PRIORITY FOR CHNL 1 = MEDIUM
0900 FFFE12 F‘OFF HOR! { CHNL 2 FUNCTION SELECT = PWM
0092 FFFF20 HE  ( TCR1, OUTPUT LOW, TIMER CH 2 :
' oooomm PWM!-II =0 USECS :
7FFF FFFF26 HI  ( PWMPER = B.19 MSECS = 122 HZ
0020 FFFETA FFCF HOR! ( HSR FOR CHNL 2 = INIT o
0010 FFFEIEFF’CF HOR! ( m;oam FOR CHNL 2 = MEDI(]M

=E
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the INIT-STEPPERS word sets up TPU channel 2
to generate another PWM pulse stream; you can
see how this block of code mimics the first half.
The word INIT-PULSE-COUNTER sets up
TPU channel 3 as a pulse counter, to count the
number of pulses applied to the I/O pin associat-
ed with that channel. | won't go into the details of
this set-up, but instead refer you to the TPU man-
ual. With this example and the manual, you
shouldn't have any trouble figuring out how the
transition or pulse counter function works.
START-STEPPERS and STOP-STEPPERS
perform obvious functions. Note how these rou-
tines first modify selected areas in the parameter

ROBOTIC

RAM and TPU registers, then execute a host ser-
vice request called UPDATE. This HSR tells the
TP that the parameter RAM and I/O registers for
this channel have been modified and a new func-
tion or new parameters are available. For START-
STEPPERS, the new parameters assign a pulse
width value and tell the TPU to generate active-
high pulses.

For STOP-STEPPERS, the new parameters
call for a pulse width of 0 nsecs and an active-low
output. This latter combination essentially shuts
off all pulse activity, stopping the motors.

The whole design comes together in the
word MAIN. This code sets up the TPU, then sets
up the three TPU channels using the words
defined earlier. Next, the program sets the step-
ping rate for both motors and starts the motors
running. The code then enters a loop that checks
the values of two parameters in the RAM
assigned to channel 3, which I'm using as a
pulse-counter.

The TPU updates the value in address $ffff36
with the number of pulses counted since the last
update or initialization, and the INIT-PULSE-
COUNTER word loaded the desired pulse count

in Sffff34.

When these two addresses hold the same
value, the pulse counter has detected the desired
number of pulses. At this point, the BEGIN-UNTIL
loop terminates, MAIN prints out a useful mes-
sage, and control returns to the Forth interpreter.
For testing purposes, | connected a jumper
between the output of channel 2 and the input of
channel 3. Thus, channel 3 is used to count the
number of pulses issued by channel 2.

In conclusion ...

This article has provided a brief look at both
the Forth language as implemented by New
Micros and the powerful Time Processing Unit
built into the Motorola 68332. Hopefully, you will
find my examples clear enough at least to get
started with this high-octane microcontroller.

Be sure to hit the Motorola web site for more
information on the 68332 chip. Also contact
Motorola directly for the literature you will need to
start out with this chip.

And now, | have to get back to my robot
design. See you next month ... NV
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Electronics. 24 hr. order and infor-
mation hot line 516-389-3536.

CALL ALEN for all your cable
needs or computer sofiware, PICs,
GALs read if you've lost your mas-
ters. Programming service available.
For info call 909-941-4858 or E-Mail
to alencable@ael.com or visit us at
our web on -site http://members.
aol.com/alencable

CABLE CONVERTERS. The best
quality equipment w/warranty +
money back guarantee. We have
low overhead, so we sell for less.
PRECISION ELECTRONICS,
Houston, TX. 1-888-691-4610.

SECRET CABLE DESCRAMBLER
anyone can build in 7 easy steps
under $12 using Radio Shack
parts. Plans $6, bonus with order!
GES Video, Box 72-V, Perryopolis,
PA 15473.

CABLE PARTS! Computer parts.
Call for great prices or visit us on
the Web: HTTP://WWW.CB-Elec-
tronics.com or call 1-800-436-8630.

DEALERS NEEDED for new cable
products. Call us for all your special
needs. Design & programming ser-
vices also available. 602-309-0367.

CABLE FIELD pulls, unmodified.
DP5, DPV5, DP7, DPV7, BB7, CFT,
8580, 8590, 8600, Pioneer 5535NP,
Zenith ST-1600, Zenith DD-3,
Tocom 5503 VIP, Panasonic 145.
All equipment genuine unmodified.
Catalog, credit cards, COD. 1-888-
443-9185.

CABLE CONVERTERS. Highest
quality equipment. MoneE back
guarantue. PRECISION ELEC-

RONICS, Houston, TX. 1-888-
691-4610.

TOCOM RAW UNMODIFIED 5503s
COMPLETE UNTOUCHED. $6
EACH. 10 LOT MIN. CALL 706-
398-2100.

WANTED: RAW & unmodified
cable converters. Please call 214-
500-7162.

volume control 99 ch. from $55;
DPV-5 or DPV-7, Zenith 1600s
series as-is from $25 or guaranteed
from $65; SA 8600 remotes from
$3.50; Jerrold remotes model 400 &
450 from $1.50. Prices negotiable
based on quantities. Other brands
available. Call Mon-Fri 11am-6pm
EST. 1-800-909-4333, FAX: 718-
657-4015.

JERROLD UNMODIFIED CON-
VERTERS FOR SALE. CALL FOR
BEST PRICES. NO DESCRAM-
BLER SALES. CALL BRLD ELEC-
TRONICS 1-800-322-6316.

CABLE TV converters and acces-
sories, best performance, best
prices, introducing new Panasonic 5
with volume control. Dealers only.
Call for lot prices. NTS 1-888-355-
6687.

BATTERIES

REPLACEMENT
BATTERIES
ALL NEW « MADE IN U.S.A.

YAESU
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CAMCORDER
Panasonic PB B0/838
Sony NP7T7H 2400 mAh
Sony NP5S 1200 mAh
Sony NP22 500 mAh
Canon 8mm 2000 mAh
Panasonic Palm 2400 mAh
JVCGR Type C 1500 mAh
Sharp BT 21/22 2000 mah  45.00
RCAMitachi Bmm 2400 mAh 39.00

ALL BRANDS AVAILABLE

SALE!

ALL 7.2 VOLT
@ 1500 mAh*

BATTERY
PACKS
$3000

*EXCEPT FNB-35(8}(S}

. $38.00
39.00
29.00
29.00
36.00
39.00
36.00

BATTERY-TECH, INC. ;021275 rax 516496952

SEND FOR FREE CATALOG
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* DERLER INQUIRIES WELCOME

IN NEW YORK STATE CALL: 516-496-952

Write In 192 on Reader Service Card.

MasterChargers®

MasterCl | DELTA YV,
RAPID CHARGER
ALL VOLTAGE 4.8v - 13.2v 1/2:2 HOURS
MasterCharger lla
TAPER CH%ER
ALL VOLTAGE 4.8v - 13.2v 0 HOURS

DUAL CHARGERS
* MasterCharger i+]
* MasterCharger l+lla
+ MasterCharger lla+lla*
'AUTOMATICALL Y CHARGES TWO
BATTERIES AT THE SAME TIME

BP-157 7.

B8P-157(S) 72v @1

BP-132 12v @ 850 mah |
*gvallably with and without microphone**

MOTOROLA :
GP-300 7.5v @ 1200mAh




UNBELIEVABLE PRICES. We carry
a full line of cable tools and equip-
ment for all your cable needs. Also a
wide variety of electronic parts &
accessories, tools, diagrams, con-
verters, step biy step instructions, no
raw pans Full technical support.
11am-7:30pm EST. 1-800-562-8442.

EXPLOSIVE CABLE TV GRAB!
BRINKER ZAPPER/SNOOPER
STOPPER combo module all in
one! Buy wholesale factory-direct,
no middieman. Let others get fined
+ zapped instead. Protect your
cable box now! 100% COMPATI-
BLE. We supely over 80 advertis-
ers weekly! Your order shipped
fast, wlthln hours! Why pat $39
when you can buy direct! LIFE-
TIME GUARANTEE! We accept
VISA/MC/AMEX/COD/
MO/CHECKS. ONLY $10 (SPECIAL:
3/$20 plus FREE DESCRAMBLER
PLANS!). SUPER ZAPPER MOD-
ULES ONLY $161 (3/$33)! NOTCH
FILTERS (2-22, 95-99): BUILT $22,
PLANS §5; CABLE TV CONVERT-
ER BOX SOURCES (125+) $7,
CATV LIGHTNING SUPPRESSOR
$8. FREE SHIPPING, ALWAYS!
Call us anytime 1-888-430-7576
ext. 3135. BRINKER ENGINEERING
LABS. (RIP-OFF ALERT: Advertis-
ers now selling e Vf‘ cans as
cable protection. BEWARE

HOW TO MAKE UP TO Top Quality Recondi. o

$ 2 5 0 Electronic Test -Equipm.\.

Hewlett-Packard ¢ Tektronix ¢ Fluke « Wiltron

AN HOUR! BOUGHT & SOLD
IN THE Test Equipment Wanted

FASCINATING FIELD OF

Looking for Test Equipment Manuals?

CO U N T E R- Contact: Manuals Plus (801)882-7188+¢ Fax (801)882-7195
§_@M! Corporate Offices  Seattle, WA 206-251-6653 A
P.O. Box 1762 285 SW. 41st St. i
ELECTRONIC i San Mateo, CA 94401 Renton, WA 98055 B E L L
EAVESDROPPING 415-579-1711 » Fax 415-579-5777
IS http:/iwww bellelect.com E leCtron ICS
UNBELIEVABLY

SRR PESRE T, e (T L
W|PESPREADI Write In 137 on Reader Service Card.
Individuals skilled in electronically

"sweeping" homes and offices are

reaping a bonanza! PARTS - PARTS - PARTS

NO EXPERIENCE NECESSARY! 5.8 Mhz Saw Filters 100 pcs. - $2.40@ | 300 pes. - $2.00@ | 600 pes. - $1.75@
Would YOU like o learn how 16 & 18 Pin IC Sockets 500 pcs. - $.09@ | 1,000 pes. - $.07@ | 5,000 pes. - $.05@

2 + 3 18VAC, 300mA, Wall
others (without prior experience) Tra;%aﬂws (Pertact or Steath Unks) 50 pes. - $3.00@ 100 pes. - $2.50@ | 250 pes. - $2.00@
have entered this exciting, % Ml Mssoraors, 3 picls

immensely interesting and

4 & B Mhz Crystals, 2 pins 100 pes. - $.45@ 500 pes. - $.40@ | 1,000 pes. - $.35@

extremely profitable field? 24 Mhz Crystals, 2 pins 100 pcs. - $.55@ | 500 pcs. - $.50@ | 1,000 pes. - $.44@

Call Toll-Free NOW for your Micro-Chip Pic-16C54RC 100 pes. - $2.10@ 250 pcs. - $1.95@ | 500 pes. - $1.85@

. FREE CATALOG Micro-Chip Pic-16C56RC 100 pcs. - $2.30@ | 250 pes. - $2.25@ | 500 pes. - $2.15@
and Complete Details TDA-8340 L.C. 100 pes. - §2.00@ 500 pes. - $1.75@ | 1,000 pes. - $1.68@

ATTENTION: YOU'VE tried the
rest, now go with the best. UNI-
CORN ELECTRONICS where our
valued customers ALWAYS come
first. CABLE CONVERTERS
AND ACCESSORIES. We will
beat all competitors prices GUAR-
ANTEED. All UNITS in STOCK
FOR IMMEDIATE SHIPMENT.
FREE batteries and coax cable.
FREE bullet protection with every
unit purchased. FREE shipping
with a $500 purchase or more.
NO COD charges. ALL products
come with a 1 year warranty and
a 30 day money back guarantee.
Please give us a call TOLL FREE
1-888-738-8181 9am to 6:30pm
EST. VISA, M/CARD, DISC V-
ER, COD. UNICORN Electronics
does not advocate unauthorized
use or theft of cable services.

CABLE ONE, one stop for all your
cable needs. Overnight delivery
uaramaedl Low prices. 11am-
30pm EST 1-800-562-
8442.ZENITH RAW UNMODIFIED
ST16XXs COMPLETE UN-
TOUCHED. $60 EACH. 10 LOT MIN.
CALL 706-398-2100.

CABLE CONVERTERS. We have
the best 1uallty equipment to fill
your cable needs & the lowest
rices around. Guaranteed w/warr.
RECISION ELECTRONICS, Hous-
ton, TX. 1-888-691-4610.

TOCOM RAW UNMODIFIED 5503s
COMPLETE UNTOUCHED. $6
E‘?O%H 10 LOT MIN. CALL 706-398-

TSA-6060 LC. 100 pes. - $3.48@ 500 pcs. - $2.75@ | 1,000 pcs. - §2.45@
8 0 0 7 3 2 5 0 0 0 Call for Larger Quantity Quotes £ Mail: eatasGepital-elec.com

QB VIDEO. We handle converters,
remotes, and accessories. Whole-
sale/quantity discounts. Same day
shipping. 1-800-249-3025.

0 Web: htq; Jivwww.capital-elec.com
Phone: (515) 847-3888

Fax:  (515) 847-3889 303 Sherman Street siakiLnlid
BBS: (515) 847-3890 Ackley, Iowa 50601

Write in 98 on Reader Service Card.

IIIIIIIIIIIIIlIIIII]IIII]IIIIIIIIHIIIIIIIIIIlIlIi]llIIIIIIIIIP

~IMELESS PRODUCTSs

The Best Prices and Service * In Business over 15 years!

|Phone 218-346-6660 Fax 218-346-6664
CABLE TV CONVERTERS

WILL NOT DECODE

* LARGEST IN-STOCK DISTRIBUTOR OF
TIMELESS AND PANASONIC CONVERTERS

* REFURBISHED CONVERTERS
ALSO AVAILABLE »

* QUALITY REPAIR DEPARTMENT FOR
ALL YOUR TUNER REPAIRS

FHNNM AN N URY RN AARAR DR NN ERER N

CLILLIII T L L L L L AL T L T T ]

TP1550PC TZPC175DG2
« REMOTES AVAILABLE FOR MOST CABLE BOXES+« TZPC14536G2
TZPC1003
DEALERS ONLY » GREAT QUANTITY PRICES * NO DECODER SALES
T L L L L L L T L LT T

Write In 171 on Reader Service Card. Nuts & Volts Magazine/December 1997 63



AMD P90 Mz $139
586 DX 133 MHZ PCl 256K $139
ANY OTHER PL CALL
Seedonssbsoassnon

seoc0ORON

L
L
L
L
-
L
L
L]

S0 0PSBSOOSISIBSBIBIES

1.44 Mirsu
1.44 Teac
1.2/1.44 comso
14" Monovea
14".28108 M, Lows

$169
15728 1024768 wifow \

17".28 1280x1024 W1 Low

J

PCI / VESA VCA 4MB  $69

DIAMOND PCI VGA 2MB $129
Any Other VGA Caros PL CALL

Controller Cards:|

Super IDEH/O $12

ADAPTEC 2940U $185
ADAPTEC 2940UW $205

ANY OTHER PL CALL

16x Sp Bundle

33.6 PCMCIA
55.6k

DIAMOND PCI VGA 2MB $69 I':JI.E ?ﬁ%‘éﬁ MSSSTSS

«wU% Satisiaction & Every uay Low Frice leader

Opder= & PRICE |
T*800-899-6430
F* 209-521-5000 |
Free Tech .‘ﬁuppr_n't:
800 899 6430

$149

16x Speed CD
16 Bit Sound Card
CD Titles
Amplified Speakers

S ROBOTIC 33.6 Int $95

$109

bmm‘m
Mo Hidden

Credit Cards Ok s ruiekbets Kobuin
GOVt PO. * C.OD. oy, oo oiere
Triton" Intel Mother Boards

Pentium 133 Mhz w/cPU $219
Pentium 166 Mhz wiCPU $249
Pentium 200MMX Mhz wicpu $395
Pentium MMX/IPRO/I Scall

Bisme Computer, Inc., 906 N. Carpenter Rd. #A, Modesto, CA 95351

Write in 215 on Reader Service Card.

N - MooeL wic 100

SOLDERLESS BREADBOARD

CABLE EQUIPMENT. We have
converters. Much to choose from.
Satisfaction guaranteed. PRECI-
SION ELECTRONICS, Houston,
TX. 1-888-691-4610.

ZENITH RAW UNMODIFIED
ST16XXs COMPLETE UN-
TOUCHED. $60 EACH. 10 LOT
MIN. CALL 706-398-2100.

NOTCH FILTERS 110,

106.5, 97.5 75dB deep notch.

$19.95 ea., 1-5 gty. $15.95 ea., 6-10

qty. $11.95 ea., 11-20 qty. $9.95

ea., 21 or more qrﬁ. Call 24 hr. order
n

108.5,

and information hot line 516-389-

WE PROGRAM 16Cs, 68HCs,
16V8, 22V10, 2764 EEPROMSs for
your electronic needs. 30 days
money back guarantee. KCS 1-800-
879-8820.

PLANS: DESCRAMBLE CABLE
FOR UNDER $12. PLUS TWO
FREE BONUSES. TOLL FREE 1-
868-588-3715.

GENUINE UNMODIFIED Jerrold
DPBB 7312. 1-800-804-8655 FAX
410-483-9230 E-Mail:
CLEWIS7298@A0L.COM

FREE CABLE DESCRAMBLER
PLANS! For details write: Sierra
Publishing, 909 E. Yorba Linda
Bivd., Suite H-181, Dept. NVX, Pla-
centia, CA 92870.

GENUINE UNMODIFIED 2R/V5 and
S/A 8580 converters. BBPD 7.
$wanted$ cash for unmodified
CFTs, DBB & PV7 converters. 512-
854-8989.

7

CONVERTER BOX sales-unmodi-
fied SA Zenith, Jerrold. Repair, paris
& accessories. Call 573-363-0402
8am-4pm CST or leave a message.

CABLE TV parts, converters and
info. Call Jake for flyer 1-800-879-
9657.

TOCOM RAW UNMODIFIED 5503s
COMPLETE UNTOUCHED. $6
EACH. 10 LOT MIN. CALL 706~
398-2100.

SOLDERING IRON 3-WIRE
HIGH PERFORMANCE 355

ZENITH RAW UNMODIFIED
ST16XXs COMPLETE
UNTOUCHED. $60 EACH. 10 LOT
MIN. CALL 706-398-2100.

HAMLIN, PIONEER, ZENITH, AS
and other manufacturer convert-
ers, various models including
6600, 6000 and 5000, 90s, 80s
29s, 28s 25s, and 100s, 5130,
5135, 4135 and 9310s, ST-1000
288 and 165 MP, 1086 and 1600,
plus other models, LARGE
QUANTITIES, CALL for PRIC-
ING. 1-800-380-9530.

T & L SERVICE. Sales and repair
all major cable converter. Genuine
Unmodified Jerr-DPV7, DPBB7,
CFT2000 & 2200, SA8600, PIO-
63XX, Zenith. 1-888-823-6047.

PICS, GALS READ if you've lost
your masters. Programming service
available. Call for info. Network
Sales, 616-683-0500.

CABLE CONVERTERS, remotes,
g‘tsc}, free flyer. Jake 1-800-879-
57.

PC BOARDS REPAIRED. Prices
start at $5. Minimum 25 of one type.
Network Sales, 616-683-0500.

TOCOM RAW UNMODIFIED 5503s
COMPLETE UNTOUCHED. $6
EACH. 10 LOT MIN. CALL 706~
398-2100.

CABLE CONVERTERS. Highest
quality equipment. Money back
guarantee. PRECISION ELEC-

RONICS, Houston, TX. 1-888-
691-4610.

ZENITH RAW UNMODIFIED
ST16XXs COMPLETE UN-

365 _Bfa_lr Road * Avenel,

FAX: 732-381-1572
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0-30 VDC, 0-3 Amp. Built-in current
fimiting, overload protected, constant
voltage and current operation.
01PSGP4303A  Analog Display
01PSGP4303D  Digital Displ

e | Photo Cell WM. ............
$169.00 100K Pol., 1* Shaft PC

206.00

800-972-2225

Green LED T1% 10 M. ...
Yellow LED T 1% 10 M. .o B¢ ea.

NJ 07001-2293

http://www.elexp.com
Email: electron@elexp.com

Write In 59 on Reader Service Card.

= Variable power control (5to 40 watts) = 3 1830 tie points. MB102PLT TOUCHED. $60 EACH. 10 LOT
B e $36% 2> | mode fats 3 inding poss #060501 ~=mm—- | MIN. CALL 706-398-2100.
and aluminum backplate.
DUAL-TRAGE OSCILLOSCOPE | ape mcrmecmawrUNGTION GEN. | ° " HMA oot s;;"sz
Goldstar 9020 6 MHZ, DIGITAL DISPLAY . Iy BN | #060842 TELEPHONE — FAX
] MB102 585 :
::::E : ;335 9% o MUELNTT 230" Fﬂ_ﬁl MB102PLT 8.95 1 LB. 60/40 Solder Roll .031 $5§%
R PANASONIC, SOUTHWESTERN
50 DESOLDER PUMP W/TIP )
SOMG e,y 129 | ALLIGATOR LEADS 9902 |1Elme ) $3% RESISTOR KT | Soocy) /MP S| Bell, BBS Telecom, telephones,
—|HAND ¢ es each of 73 |15 TURN POT |7 SEG. DISPLAY] iacks, and systems. Free catalog:
DIGITAL MULTIMETER s
WITH CABFREDUENCY/ SWITCHES WITH values. 365 pleces @'3 69¢ ez voice or fax: 908-840-1390.
TRANSIS| 0 R ea. 3
mé’r’fsfs’ 4 $34% Mini Toggle SPOT —.......... sll.: ea. owon |MAGNIFIER mfl—;-. ws Boums 3006P series. | 60¢ ea. EXTENSION PHONE LOCKOUTS.
#060838 [ I ¥3% [ standard values |wawr2 cared 03|  Prevent trashed downloads and
PAD-234 DIGITAL/ HIGH QUALITY TOOLS LM555 1o mn propeg LICTIY MaN74 CORed 03] FAX blasting. Easily installed with
e - .mf prong ik il il [T/ i— = screwdriver. 99 cents each plus
Pliers - PRI o T4LS00 10 i FREE CATALO $6.50 per order. Docs included.
$995 $150 5995 7805 Regulalor WM .................. 30¢ €. s SYNERGETICS SURPLUS, Box
#060210 2060500 2N3904 10 min. ........... 2 809, Thatcher, AZ 85552. 520-428-
#060220 PN2222 10 Mi. ......... 4073. VISA/MC. synergetics@tina-
POWER SUPPLIES | Red LED T 1% 10 Ma..... ja.com

CELLULAR EXTENSIONS $60 plus
shipping. Motorola loader phones
$200. Loader phone kits $100.
Quality used phones programmed
on your number $150 (includes
phone and programming). Call or E-
Mail Stuart for details. 228-831-8708
ccomco@aol. com




WANTED
» Electronic Test Equipment
» Electronics Invento
» Scientific Equipmen

> Mfg. Shop Equip.
>Dagaf|'elc% i

Visit our 25,000 sq. ft.showroom warehouse

We Sell

Nationwide!
Call our Fax-On-
Demand System, or our
Internet site for current availability.

M-F9to6; Sat9to 5

PHONE: (612) 944-7670

INTERNET: WWW.GO2DEXIS.COM
FAX: (612)942-9712 e FAX-ON-DEMAND: 1-800-547-4636 X 300

Write In 175 on Reader Service Card.

OKI 900 programmable phone,
modified & complete, $200. John
708-785-7439.

WE BUY & refine circuit cards for
precious metal content. Electronic
Recycling, 601-794-2570.

BEEPER, TWO-WAY radio repairs,
modifications, duplications, all mod-
els, test equipment. Call TJ 718-
341-1849, Fax 718-978-4616.

ESN READER, no scanner needed,
only a PC needed and my S/W. Call
770-887-1475. $1,750. Handheld
units that read pins $2,500.

ESN READER for $20? Yes, but
here's the catch: it must be a pre-
1933 US $20 gold piece rated MS-
64 or better. Cash price: $725. This
is an interface with software that
goes between your scanner and
your computer. For more info,
please call 512-259-2940. 10am-
6pm Central time.

BLUE BOOK PHONE REPAIR.
1000 models answering machines,
cordless, wired, $25. KEN's, 2825
Lake, Kalamazoo, M|l 49001 616-
345-4609.

PHONELINE SIMULATOR. Authen-
tic dial tone, busy signals, 20Hz
ringing. Test/demonstrate phones,
modems, faxes, voice mail, etc.
“Ring-It” kit includes PCB, all com-
ponents, microprocessor, documen-
tation, $149. Custom enclosure
$34.95. Fully assembled $325.
Shipping $6.50. Checks, credit
cards. Digital Products Company,
134 Windstar Circle, Folsom, CA
95630. 916-985-7219, Fax 916-985-
8460, E-Mail: digprod@aol.com
Web site: www.digitalproductsco.
com

NEW NOKIA 2190 cellular phones
all digital. 1-800-804-8655 FAX 410-
483-9230 E-Mail: CLEWIS7298@
AOL.COM

CELLULAR PHONE EXTEN-
SIONS. Two cellular phones on one
number, no extra monthly charges.
601-843-1044.

COMPONENTS

ELECTRONIC COMPONENTS and
kits. Catalog $1. Dan’s Small Parts
and Kits, Box 3634, Missoula, MT
59806. Web: http://www.fix.net/
dans.html

AMAZING! 35¢ ALL TOGGLE
SWITCHES. Brand new. Rated
6A/125V. Hardware included. 1/4”
PANEL HOLE: SPDT on-on, SPDT
on-off-on, SPDT (mom)-off-on,
DPDT on-on, DPDT on-off-on,
DPDT (mom)-off-on. 3/16" PANEL
HOLE: SPDT on-on, DPDT on-on.
$20 minimum order. Add $5 freigFI"tt.
Gateway Products Corporation, PO
Box 936397, Margate, FL 33093,
054-974-6864, Fax: 954-974-6818,
VISA/MC. Free catalog.

WE BUY gold plated parts, transis-
tors, hybrids, ICs, diodes, circuit
boards, patch panels, military pins,
tantalum capacitors, relays, old test
equipment and all types of electron-
ic material. GOLD’N WEST SUR-
PLUS in Corona. Ph: 909-340-1501,
FAX: 909-340-1504. ASK FOR
MARK.

:,' Your One-Stop

N Wholesale Source for
& New and Refurbished
" Cable Converters

Guaranteed compatability for every major brand,

Take a Bite

Stock always on hand.
Out of Your
Cable Bill! PRICES SO LOW WE CAN'T PUBLISH THEM.
Our 5-unit price is usually lower than everybody
else's 10-unit price.
Unmatched reputation for customer service.
Most orders shipped same day.
| O
No NY Sales. ' A

TORNADO

COMMUNICATIONS

¢ SPECIALIZING IN ALL CONVERTERS
¢ WHOLESALE DEALERS ONLY
PLEASE CALL MON-FRI
8:00AM THRU 6:00PM EST
¢ EXCELLENT PRICES
¢ CALL (800) 685-2497 Ext. 78

¢ ALL EQUIPMENT IN STOCK AND READY TO SHIP
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Since 1947

0““" SALES COMPANY

2176 E. Colorado Blvd., Pasadena, CA 91107

WE BUY AND SELL!?

ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796-4875
M Master Charge [ Visa & American Express [ Discover

+15 VDC BECKMAN POWER SUPPLY 3600 RPM DC MOTOR WITH ENCODER

ELECTRO-

CRAFT

#M1140 or

equiv. 30 volis

nom. input

voltage.

BECKMAN, #MPS-60, Input 120 VAC 60 Hz @ 1 amp, | Permanent

Dual adjustable outputs 0 to =15 VDC @ 0-2 amps. | magnet,

Resolution 10 mV and 100 mA. Accuracy =20 mVand | reversible

100mA. Has digital display for voltage and current. I servo motor.

Dim.: 12° wide x 4-1/4" high x 13-1/4" deep. Weight 16 I Has Hewlett Packard optical encoder. Ball bearings. No
[bs. New, with manual. load speed at 30 VDC input is 4600 rpm. No load cur-

Stock #PS9410 $195.00 rent 0.75 amp at 60 oz-in load rpm Is 3600, current Is

: approx. 6.6 amps. Torque constant is 9.1 oz-in per amp.
RETRO-REFLECTIVE PRISM /IR FILTER Rotor inertia 0.0007 oz-in-sec. Terminal resistance

Very high quality retro-refiecting _,

prism. This prism retums an

incoming fight beam back 4

to the source. Beam diver-

gence Is 10° or less. A

fight ray is returned to its

source irrespective of

reception angle up to

approx. 30°. In addition,

this prism has the apex of the

reflecting surfaces flattened and polished. An infrared
filter is bonded to this flat surface. With this modification
the prism can be used as a retro-reflecting objective
lens. These units are ideal for use as IR receiving or
transceiving elements. Two could be used with co-axial-
ly mounted emitter/receiver pairs to form an infrared
transceiver, etc. Also can be used for any retro-reflec-
tion, range finding applications or experiments. Front
surface has anti-reflection coating. New, in perfect con-
dition. Dimensicns: 2.610° max. 0.D. Filter is 18mm
dia. x 2mm thick. Overall depth of prism and fitter is
1.412", NOTE: We have production quantities of these
units available.

Stock #0L9600 §69.50

Without truncated apex or attached infrared filter. #B057. Noise Generator
Stock #0L9601 $79.50 See our calalog for more models in stock.

CALL OR WRITE FOR OUR FREE 120 PAGE CATALOG FILLED WITH GOODIES—ELECTRONIC, OPTICAL,
MECHANICAL, AND MUCH MORE! ALSO, PLEASE VISIT OUR RETAIL STORE WHEN YOU'RE IN PASADENA.

TOLL FREE: 1-800-325-9465

0.89 ohm. Optical encoder has 1024 counts per revolu-
tion, two channel quadrature output. Outputs are TTL
compatible. Dual shafts: front shaft is 3/8" dia x 3/4”
long. Rear shaft is 1/4" dia. x 7/16" long. Dimensions:
4" dia. x 5-1/2" long (excluding shafts.)

Stock #DCMESG01 $45.00

HEWLETT PACKARD TEST EQUIPMENT

#4328A. Milliohmmeter. (No Probes) $275.00
#141T. Spectrum Analyzer Mainframe. . .. .$600.00
#8552A. Spectrum Analyzer IF Plug-in,

Linear or 10 dB Div. Log . ..........$400.00
#8555A. Spectrum Analyzer AF Plug-in . . .$500.00
#4328, PowerMeter ................. $150.00
#204C. Oscillator . ... e .$125.00
#333A. Distortion Analyzer $695.00
#33308. Automatic Synthesizer $650.00
#8614B. Signal Generator. 0.8-2.4. GC . . . $685.00
#2167, Pulse Generator $295.00
#B84458. Automatic Preselector ... ... .. $485.00

Write In 136 on Reader Service Card.
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RESISTOR SPECIAL - 10,000
resistors 50 each of 200 values (our
selection of values) 1/4 watt 1-5%
metal film $95 (less than 1¢ each).
Or, you select the values and the
quantity of each. Minimum of each
value 50 pieces. Minimum order
$50. 5% 1¢ each 1-2% 2¢ each.
Shipping and tax included. Money
order or cashier's check. Personal
checks wait 10 days. Each value
clearly marked for ID. Over 400 val-
ues available from a stock of mil-
lions. You won't believe the time,
money, and inconvenience you'll
save. We haven't received one com-
plaint in five years! Murphy's Sur-
plus, 401 N. Johnson Ave., El
Cajon, CA 92020.

RF TRANSISTORS, tubes, elec-
trolytics. 2SC2879, 2SC2290,
28C1969, 2SC2166, MRF454,
25C1307. 25C2029, 25B754,
25C2312, TA7222AP, 4CX2508,
572B, 12D6Q, 6JS6C, 3-500
graphite, trimmers, resistors. West-
gate 1-800-213-4563.

Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel Transmitter :
59,049 Settable Codes, 150°~-300" Range, 1-1/4"x2"x7/16”, Assembled

Qty
150" Transmitter 24.95 19.95 15.95
RF300XT 300' Range Transmitter 29.95 24.95 19.95

Small, High End Quality, Receiver for the RF300 Transmitters

1-1/4"x3-3/4"x9/16", 8-24 vde CMOS Input / Outputs, PCB
RF300R  Receiver, assembled
RF300RK Receiver, Parts Kit

== Small, Economical, Transmitter and Receiver Set
\} Set Code, 60° Range, 1-7/8"x2-3/8"x7/16" (T), 2"x2-3/4*x9/16" (R) §
Transmilter and Receiver 24.95 19.95 1495 §

Add $ 4 shippjng for first item + $ 1 for each additiona] Item, Ca. residents ndd 8.25% tax
Y150 Masicreacd, Money Qrdera Personal Checha nod Cash CODS

651-1425 Fax Slﬂg 651-8454
14156 Fremont, CA. 39

Sohe

Writu in 214 on Reader Service Card.

TELEPHONE LISTENING
DEVICE WITH
12 HR. RECORDER

I
T
FPHI?.FI’W H[Lﬂﬁlf [l

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

Honey, |
shrunk the
COMPUTER!

PicStics are like BASIC
Stamps® on steroids.
They have more speed,
more parallel I/O, more
code and data space, and
more neat features like a
real-time clock, 12-bit |
ADC, and 12-bit DAC.

wWWWw.micrg

(800) 635-3355
ﬁ@ 0) 8716170

4 Park St. » Vernon, CT 06066

Call for a
catalog or visit
our Web site
today.
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2495 2095 1695 |
1995 1595 1295 |
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MILLIONS IN scrap gold are about
to hit the market in the form of old
computer junk. I'm making a bundle
recycling this material and you can
join me. Call 24-hour message: 603-
645-4776.

WANTED: EXCESS ELECTRONIC
INVENTORIES, ICs, MEMORY,
EPROMSs, PALs, LEDs, CIRCUIT
BOARDS, DIODES, AND TRAN-
SISTORS. CALL ACTIVE MICRO,
2!95125494-4851 OR FAX 562-494-

WANT TO Buy: ICs, military & air-
craft relays, diodes, transistors,
Cannon, TRW, Amp, Burndy,
Deutsch, Bendix connectors, elec-
tronic test equipment & most com-
ponents. Hoffy Electronic Ent., 818-
718-1165, FAX 818-341-5506.

MICROCONTROLLERS

SOLDERLESS STAMP PROTO-
TYPING. Stamp designs are a snap
with the ASP-1. Breadboard con-
nects to PC and 9V battery. Sup-
ports Stamp | and Il. Details at
http://www.al-williams.com/awc/
stamp.htm or call/fax 281-334-4341.

http://www.dontronics.com is
Don-Tronics Home Page. Hard-
ware: Atmel and PIC microcontroller
prototype and development boards,
programmers, SimmStick™. Soft-
ware: BASIC Stamp Il Windows 95
Front End, AVRBasic for the
AT90S1200, BascomLT for the
AT89C2051, multi-media “Pacman-
like" tutorial for the PIC16F84, and
lots more.

ANTIQUE

ELECTRONICS

WANTED: FOR historical museum,
pre-1980 microcomputers, maga-
zines, and sales literature. Floyd,
VA 24091-0341 (540-231-6478/540-
763-2321).

WESTERN ELECTRIC WANTED:
1927-1960S. Amplifiers, speakers,
tsl:i.bsis' etc. Free offer. 1-800-251-




‘Sense Antenna Circuit

Last month, | discussed the type of radio direc-
tion finding (RDF) system in which a loop or loopstick
bidirectional antenna is made unidirectional by
adding a “sense antenna” to the circuit.
Unfortunately, later | realized that | forgot to tell you
how to make the circuit (sorry). Figure 1 shows a
method for summing together the sense and loop
signals. The two terminals of the loop are connected
to the primary of an RF transformer. This primary
(L1A) is center-tapped and the center-tap is ground-
ed. The secondary of the transformer (L1B) is res-
onated by a variable capacitor, C1. The dots on the
transformer coils indicate the 90-degree phase
points.

The top of L1B is connected to the sense circuit,
and to the receiver antenna input. The phasing con-
trol is a potentiometer (R1). The value of this pot is
usually 10 Kohm to 100 Kohm, with 25 Kohm being
a commonly seen value. Switch 51 is used to take the
sense antenna out of the dircuit. The reason for this
switch is that the nulls of the loop or loopstick are
typically a lot deeper than the null on the cardioid
pattern.

The null is first located with the switch open.
When the switch is closed, you can tell by the receiv-
er S-meter whether or not the correct null was used.
If not, then reverse the direction of the antenna and
try again.

Adcock Antennas

The Adcock antenna has been around since
1919 when it was patented by F. Adcock. Figure 2
shows the basic Adcock RDF array. This antenna con-
sists of two center-fed nonresonant (but identical)
vertical radiators. Each side of each element is at least
0.1% long, but need not be resonant (which means
the antenna can be used over a wide band). The ele-
ments are spaced from 0.1 to 0.751, although the
example shown here is spaced 0.125A.

The Adcock antenna is vertically polarized, so it

SENSE
RDF ANTENNA
ANTENNA
St
A1 SENSE
INJOUT

PHASING

ly p
.howevver affects all ele-

ments the same, so the currents are
essentially cancelled, resulting in no
pattern. This characteristic makes the
Adcock antenna suitable for high-fre-
quency shortwave RDFing.

The pattern for an Adcock anten-
na is shown in Figure 3. This pattern
was generated using NecWin Basic.
The example antenna is 2 10 MHz 0.1A
(30-meter band) Adcock that uses
1.455-meter elements (total 2.91
meters on each side), spaced four
meters apart. The pattern is a tradi-
tional “figure-8" with deep nulls at 0 y

- 0.125%, ————————

Mcaak amRDF ar:tcnna

it

o
>

degrees and 180 degrees. The anten-
na can be rotated to find a null in the

same manner as a loop.

Watson-Watt Adcock Array
Figure 4 shows the Watson-Watt 0.1
Adcock RDF array. It consists of two
Adcock arrays arranged orthogonally
to each other. It is common practice
to arrange one Adcock in the east
west direction and the other in the
north-south direction. These are fed
to identical receivers that are con-
trolled by a common local oscillator
(LO). The outputs of the receivers are
balanced, and are used to drive the
vertical and horizontal plates of a
cathode ray oscilloscope (CRO).
Figure 5 shows the patterns
achieved by signals of various phases

|
|
;.

o
-
>

s_—l .

t

arriving at the WatsonWatt array.

The patterns of Figure 5A and Figure 58 are made
from signals 180 degrees out of phase, while the sig-
nal of Figure 5C is a 90-degree phase difference.

Doppler RDF Antennas

Figure 6 shows the basic concept of a Doppler
RDF antenna. The Doppler effect was discovered in
the nineteenth century. A practical example of the
Doppler effect is seen when an ambulance wailing
siren is approaching you, and then passes you and
heads out away from you. The wailing pitch will rise

as the sound source

TO approaches, and then
_ RECEIVER falls as the sound

" ANTENNA source recedes in the
INPUT B
opposite direction.

N

In a radio system,
when the antenna
and signal source
move with respect to
each other, a Doppler
shift is generated.
This shift is propor-
tional to the relative
speed difference. The

Pagmel.
Senge clrcuit fora
loopleense antenna RDF.

Doppler RDF antenna

of Figure 6 uses a rotating antenna. The signal
approaches from a single direction, so there will be a
predictable Doppler shift at any point on the circular
path of the antenna. The magnitude of the phase
shift is:

RoF,

c

=

Where:

S is the Doppler shift in hertz (Hz)

R is the radius of rotation in meters

o is the angular velocity of the antenna in radians
per second (rad/s)

F.is the carrier frequency of the incoming signal in
hertz (Hz)

c is the velocity of light (3 x 10° m/s)

In theory, this antenna works nicely, but in prac
tice there are problems. One of the big problems is
getting a large enough Doppler shift to easily mea-
sure. Unfortunately, the rotational speed required of
the antenna is very high ... too high for practical use.
However, the effect can be simulated using a number
of antennas arranged in a circle that are sequentially
scanned. The result is a piecewise approximation of
the effect seen when the antenna is rotated at high
speed.
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order of 0.1 degrees, although practi-
cal resolutions of about 2.8 degrees is
commonly seen.

Time Difference of Arrival
(TDOA) Array

If you erect two antennas with a
distance, d, apart, then arriving signals
can be detected by examining the time-

gﬂﬂ “the baseline e CRT S[ree
while the ANT2 signal is above the baseline. By not-
ing the time difference between the pulses, and their
relative position, we can determine the bearing of the
arriving signal. ;

Switched Pattern RDF Antennas

Suppose we have a unidirectional pattern such
as the cardioid shown in Figure 9. If we can rapidly
switch the pattern back and forth between two

directions that are 180 degrees apart, then we can-

the signal arrives

‘Waullenweber Array

One of the problems associated with small RDF
antennas is that they have such a small aperture that
relatively large distortions of their pattern result from
even small anomalies. Follow that? What it means is
that the pattern is all messed up by small defects. If
you build a Wide Aperture Direction Finder (WADF),
however, you can average the signals from a large
number of antenna elements distributed over a large
circumference circle. The Wullenweber array (Figure
7) is such an antenna. It consists of a circle of vertical
elements. In the HF band, the circle can be 500 to
2,000 feet in diameter.

A goniometer rotor spins inside the ring to pro-
duce an output that will indicate the direction of
arrival of the signal as a function of the position of

EAST

NORTH

30 degrees will produce the same output signal,

at an angle (as in
Figure 8A), it will arrive at one
antenna first. From the differ-
ence between the time of arrival
at the two antennas, we can dis-
cern the direction of arrival.
There is an ambiguity in the
basic TDOA array in that the
combined output will be the
same for conjugate angles, i.e.,
at the same angle from opposite
directions. This problem can be

of-arrival  differ- 2 =

ence. Figure 8A 10 ]
momgene | | SSSLERS Lt

sl L7 XML, X 2 - A 0,
advancing  wave- I"\‘ W '}'"\ .‘\ 755
ozl | (NGO P
the antennas, then ™1 =§?’% ‘\: Sy, froe s -3?% 2
it will arrive at \\l‘%%,ﬁ@s% "ﬁ%j

both antennas at | ,. \"""’J “\\”' o ‘\"'l‘ A2
| T T

in :hat casefstl:t; ... o Q‘! .

resolved by the system shown in
Figure 8B.

The signals from ANT1 and ANT2 are designated
V1 and V2, respectively. These signals are detected
by receivers (RCVR1 and RCVR2), and are then
threshold detected in order to prevent signal-to-noise
problems from interfering with the operation. The
outputs of the threshold detectors are used to trigger
a sawtooth generator that controls the horizontal
sweep on an oscilloscope.

The two signals are then delayed, and one is
inverted. The reason for inverting one signal is to
allow the operater to distinguish them on the CRT
screen. The reason why this is necessary is the ambi-
guity. If the antennas in Figure 8A are arrayed east-
to-west, then the line perpendicular to the line
between them is north-to-south.

If we designate north as zero degrees, then

the signal shown arrives at an angle of 330
degrees. That means it will arrive at ANT1 before it
arrives at ANT2. A signal arriving from a bearing of

even though it arrives at ANT2 before ANT1. All sig-
nals of bearing 0 < x < 180 degrees will arrive at
ANT2 first, while all signals 180 < x < 360 degrees

will arrive at ANT1

OSCILLOSCOPE first. Yet both will

y v

Y

E-W

N-S
RCVR RCVA

A 4

produce the same
blip on the oscillo-
scope screen.

= The solution to

s

sl

e

discerning which
of the two conju-
gate angles is
intended is to
invert the ANT1

signal. When this
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not only discern direction, but tell whether an off-axis
signal is left or right. This feature is especially useful

for mobile and portable direction finding.
In Figure 9 we have three different positions for

a signal source. When the signal source is
at point A, it will affect the pattern to the
left more than the pattern to the right, so
the meter will read “LEFT.” If the signal
source is at point B, on the other hand,
the signal affects both pattern positions
equally, so the meter reads zero. Finally,
if the signal arrives from point C, it
affects the right hand pattern more than
the left hand pattern, so the meter reads
“RIGHT.”

Figure 10 shows how such a system
can be constructed. This system has been
used by amateur radio operators using
“rubber ducky” VHF antennas and a sin-
gle receiver, where it is commonly called
the “Double-Ducky Direction Finder”
(DDDF). The antennas are spaced from
0.25A to 1A apart over a good ground
plane (such as the roof of a car or truck).
If no ground plane exists, then a sheet
metal ground plane should be provided.

In Figure 10, we see the antennas are
fed from a common transmission to the
receiver. In order to keep them electrical-

]

Vi RCVR1 Tl';é‘ésc*}%'h“ DELAY INVERTER
L
vz RCVR2 Bl DELAY
A) Tirne difference of arrival
B) block diagram of typical TDOA
OSCILLOSCOPE
TRIGGER
SWEEP
TIMEBASE oH H——veo =
GENERATOR
ANT-1 ANT-2
ST HALF HALF
. Figurelo. . . WAVELENGTH WAVELENGTH
Double-ducky RDF system D1 LINE LINE D2
3 RFC1 % RFC2
TRANSMISSION
LINE TO
RECEIVER
777 I 77
RFC3 ci
SQUARE WAVE mm ihia J
Al 1
GENERATOR : 7 *) ToRcVR

ly the same distance apart, a pair of identical half
wavelength sections of transmission line are used to
couple to the antennas.

Switching is accomplished by using a bipolar
squarewave and pin diodes. The bipolar squarewave
(see inset to Figure 10) has a positive peak voltage
and a negative peak voltage on opposite halves of
the cycle. The pin diodes (D1 and D2) are connected
in opposite polarity to each other. Diode D1 will con-
duct on negative excursions of the squarewave, while
D2 conducts on positive excursions. The antenna con-
nected to the conducting diode is the one that is con-
nected to the receiver, while the other one is para-
sitic. The active antenna therefore switches back and

forth between ANT-1 and ANT-2.

This antenna is coupled to the receiver through a
small value capacitor (C1) so that the squarewave
does not enter the receiver. This allows us to use the
transmission fine for both the RF signal and the
switching signal. An RF choke (RFC3) is used to keep
RF from the antenna from enteripg the squarewave
generator.

The DDDF antenna produces a phase modulation
of the incoming signal that has the same frequency
as the squarewave. This signal can be heard in the
receiver output. When the signal’s direction of arrival
is perpendicular to the line between the two anten-
nas, the phase difference is zero, so the audio tone
disappears.

The pattern of the DDDF antenna is bidirection-
al, so there is the same ambiguity problem as exists
with loop antennas. The ambiguity can be resolved
by either of two methods. First, a reflector can be
placed A/4 behind the antennas. This is attractive,
but it tends to distort the antenna pattern a little bit.
The other method is to rotate the antenna through

90 degrees (or walk an Lshaped path).

Conclusion

Radio direction finding can be very useful for
locating RF noise sources, illegal stations, and other
RF sources. It can also be used to locate yourself if
you can get bearings on at least two stations. The
lines of bearing will cross at a location approximately
where you are standing ... try it, you'll like it. NV

Connections ...
I can be reached at P.O. Box 1099,

Falls Church, VA 22041, or via E-Mail at
carrjj@aol.com Your comments and
questions are appreciated.
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| ANTIQUE ELECTRONICS cont. |

VACUUM TUBE - ELECTRONICS,
ANTIQUE RADIO. Ed Romney's
book, FIXING UP NICE OLD
RADIOS is the best. 188p. 300+
schematics, illustrations. $29. Rom-
ney, Box 487, Drayton, SC 29333.
Phone: 864-597-1882. www.edrom
ney.com

VACUUM TUBES: We stock 1,000
varieties of new old stock made in
the USA vacuum tubes. Write or fax
address for free pricelist. Antique
Triode, 653 Commercial Street,
:I;‘Ba;r%ham. NY 14061 Fax 716-549-

ANTIQUE RADIO CLASSIFIED.
Free sample copy! Antique radio’s
largest-circulation monthly maga-
zine. Old radios, TVs, ham equip.,
40s & 50s radios, telegraph, books
& more. Ads & articles. Free 20-
word ad monthly. Subscribe today.
Six-month trial: £’1 9.95. Yearly rates:
$38.95 ($55.95 b¥'1sl Class). For-
eign: write. ARC, PO Box 802-G20,
Carlisle, MA 01741. Phone: 508-
371-0512; Fax: 508-371-7129; Web:
www.antiqueradio.com

CRYSTAL SETS. Parts, plans,
books, kits. Largest source in the
world. Catalog $2. MIDCO, PO Box
2288, Hollywood, FL 33022.

312 = VAC. tube collection, untest-
ed. Best offer over $350. Money
order payment only. Deadline
1/15/98. C. Raney, POB 85, Chaf-
fee, MO 63740.

WESTERN ELECTRIC WANTED:
1920s-1960s. Amplifiers, mixers,
pre-amps, speakers, tubes, etc.
FREE OFFER 1-800-251-5454.

=

QUALITY TE, Fax
PARTS Or E-MAIL Foy 5
FAST Free 96 Page
SHIPPING CATALOG
DISCOUNT ;
50N PRICING

60 Watt Switching
Supply
Mig. by Sony for Sun Microsystem # APS-28

Input:  100-240 vac. r-‘-‘;

Qutput: Svde @ 4.5 A
and12vdc @ 4A 25 55
A

¥ power input receptacle. 9.5 x
2.56” x 2.5". UL, CSA listed.
! 00
carsrseo 1222,
| Ferrite Bead |

TDK # HF70RH 16X28X9

1.1" x 0.63" od x 0.35" id.

CAT # FB-24 $1.00 each
10 for $8.50 - 100 for $70.00

SUPER SAVINGS ON
S-VHS TAPES (USED)

|  Shielded Woofer |

Designed for use in Infinity center channel
video sound systems. These well construct-
ed woofers have shielded magnets to pre-
vent interference with
picture quality.
51/4” 6 OHM
1" voice coil. B oz.
magnet. 50 watts max
power. 3.125" deep.

CAT # SK-7346

s10%,

| Low Power Audio Amp |

Motorola MC24119P

Low power audio amplifier suitable

for speaker phones or talking picture

frames. The 8 pin DIP package requires

only a few additional paris, operates on'2 - 16

volts and drives speakers of 8 ohms or greater.

Qutput power exceeds 250 mW with 32 ohm

speaker. Power-down option saves power in

battery driven applications. Hook-up sheet
Large quantity available.

CAT # MC34119P

50¢-.

o

50 for $20.00
500 for $150.00

Super VHS tape
users! Save a bundle
on name-brand S-
VHS, T-120 tapes.
These tapes wera
€1 used for a brief peri-
"~ od, then bulk erased.
The record-protect tabs
have been broken out, so you
will have to cover the notch with a
piece of tape, but they work great and
cosl a fraction of the "new” price. Try some,

3 Volt Lithium Coin
Cell with PC Leads

Panasonic # BR2330-1GU

3 volt, 255 mAh coin cell. Lithium |
batteries have a very long shelf life *
and are great for memory back-up

protection. 0.9" diameter x 0.12" thick. 0.7"
between posilive and negative pc leads.
VERY SPECIAL PRICE

CAT #S5-VHS
[ 10 for $28.00 + 100 for $250.00 |

you'll be back for more. $300
‘each

ORDER TOLL FREE

MAIL ORDERS TO:

P.O. BOX 567
VAN NUYS, CA 91408-0567

ALL ELECTRONICS CORP.

LARGE QUANTITY AVAILABLE
75,; 20 for $12.00
each 100 for $45.00
CAT #LBAT-16 | 1000 for $300.00

1-800-826-5432

FAX (818) 781-2653 * INFO (818) 904-0524
INTERNET http://www.allcorp.com/
E-MAIL allcorp@allcorp.com

NO MINIMUM ORDER + All Orders Can Be Charged to Visa, Mastercard, American Express or Discover = Checks and Maney Orders Accepted by Mail = Orders
Delivered in the Stale of Calilornia must include California State Sales Tax « NO C.0.0 = Shipping and Handling $5.00 for the 48 Continental United States - ALL
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantfities Limiled = Prices Subject to change without notice

High Brightness
FLASHER LEDs

W/

RED LEDs with built-in flasher unir.ﬁ
3-5 Vdc operation

CAT # LED-4 2 for 90¢

100 for $40.00

1000 for $300.00

T 1 3/4 (5mm) high brightness

| 12Voit LEDs |

T 1 8/4 (5mm) diffused LEDs.
Connect directly to 12 Vdc (max. ||
15 Vde). No resistor necessary. A

RED CAT# LED-100
2 for $1.00 - 10 for $4.00

GREEN CAT# LED-200
2 for $1.00 - 10 for $4.00

YELLOW CAT# LED-300
2 for $1.20 - 10 for $5.00

Light Activated
Intrusion Alarm

Leviton “Snapit-Alert” e
# 830-51031 N
This handy light activated -
alarm buzzes intermittently when
exposed to light. Use it in desk drawer,
gun rack, medicine cabinet, refrigerator,
school locker or file cabinet to prevent
children or unwanted intruders from
being where they don't belong. Red
plastic case with self-adhesive Velcro
backing. 2.5 x 3" x 0.84". Operates on
9 volt battery (not included). Good-
looking retail packaging.

$250 CAT# SNA-2
Sact) 10 for $20.00

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. |
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ATTENTION INDUSTRIAL/
BROADCAST VIDEO EQUIPMENT
HOBBYIST! Here's a great opportu-
nitr to own the top of the line (IVC)
color HI band one-inch broadcast-
capable rack-mount video tape
machine at a great affordable price.
Originally over $25K, it's going for
$500. That includes around 50 x 10"
reels (hermetically sealed) of 90
minute video tapes. Includes com-
plete set of spare boards and docu-
mentation. Tape machine is on its
own roll-around rotatable rack for
easy maintenance. Machine makes
pictures but may need some tweak-
ing. Fax 415-821-7500 or Tel 415-
821-3359. F.0O.B. San Francisco.

AVIATION ELECTRONICS

BUY, SELL, Trade: Avionics equip-
ment. Collins, King, test equipment
IFR, any Litton inertial nav. equip.
LTN series 33, 39, 51, 58, 72, 92.
941-575-0138 P, 947-575-2361 F.

AIRCRAFT SOLID-STATE INVER-
TER by Vicor. 28V in, 5V out @ 50
watts. 28V in, 48V out @ 100 watts,
80 pcs. of ea. avail. New $60 ea.
Call Roger @ GS&E, 716-338-7001.
VISA-MC available.

PUBLICATIONS

NOW HEAR THIS! ELECTRONIC
EAVESDROPPING EQUIPMENT
DESIGN by Winston Arrington. This
revised edition contains 117
schematic diagrams and text of our
production and prototype equipment
consisting of: 29 crystal controlled
transmitters of all types; 35 room
battery and mains powered; 32 tele-
Ehone leech and battery types; com-
ination leech telephone and room
transmitter; 15 subscarrier and carri-
er-current; infrared and receiver;
high gain audio amplifier; high
impedance recorder activator,
counter-surveillance procedure
chapter; countermeasures detection
equipment and additional useful
ematics. It is necessary to know
electronics including building equip-
ment from a schematic. Price: $65
plus shipping & handling US $6,
Canada $8. Pay with US or Canadi-
an Postal Money Order or Cashier's
Check. Citibank money orders and
regular checks regmre 21 days
clearance. Sheffield Electronics Co.,
PO Box 377940-E, Chicago, IL
60637-7940. Tel. 773-324-2196.

UNUSUAL FREE catalog: Camera
repair manuals, supﬁnlies, tools, old
radio books, more! Send SASE.
Romney, Box 487, Drayton, SC
29333. www.edromney.com

THE CASE AGAINST PATENTS.
Don Lancaster's tested and proven
alternatives that work in the real
world. $28.50, Synergetics Press,
3860 West First Street, Box 809,
Thatcher, AZ 85552. 520-428-4073.
synergetics @tinaja.com VISA/MC.

“HOW TO CUT YOUR ELECTRIC
BILL IN HALF - avoid high electric
bills! You can reduce your bill bY
50% using proven methods. Call
LORD/WYATT COMMUNICA-
TIONS for details 718-789-7329
press ext. 20.




START YOUR OWN TECHNICAL
VENTURE! Don Lancaster's newly
updated INCREDIBLE SECRET

ONEY MACHINE Il tells how. We |

now have autographed copies of the
Guru’s underground classic for
$18.50. Synergetics Press, Box
809-K, Thatcher, AZ 85552. 520-
428-4073. VISA/MC.

WORLD’S MOST UNUSUAL Com-
munications Books! Large selection
covering Scanners, “confidential”
frequency (HF/VHF) registries, wire-
less history, bugging, wiretapping,
electronic surveillance, monitoring,
etc. Big free catalog! CR

Research, Box 56-NV, Commack,
NY 11725.

ROBOTICS

ROBOTS WANTED: dead or alive,
whole or parts. HeathKit (HERO JR,
HERO 1, HERO 2000, or Arm Train-
er), and robots (Topo, BOB, FRED,
Androman), RB5X, Gemini, Hubot,
Newton SynPet, Omnibots, Rhino,
Marvin, Servitron, ITSABOX, Cyber
I, MAXX STEELE, etc. Also looking
for robot options, books, and litera-
ture. Will pay cash. Please E-Mail:
rdoerr@bizserve.com Call 810-777-
1313 or write to: Robert Doerr,
26308 Cubberness, St. Clair
Shores, MI 48081.

HEXAPOD ROBOT, walks forward,
reverse turns left and right. Comes
with everything to build your own
robot. Includes a counterfeit Basic
Stam‘p with example code. $150
complete. Add $7.50 S&H USA. IL
residents add 6.25%. VISA, Master-
Card. Tel: 309-382-1816 Fax: 309-
382-1254 Web: www.lynxmotion.
com Free catalog with more robots

ROBOTIC ARM, 5 axis arm, includ-
ing gripper. Control with any serial
port. Very accurate and repeatable.
Comes with everything to build your
own robot. Includes a MiniSSC2
servo controller with software. $195
complete. Add $7.50 S&H USA. IL
residents add 6.25%. VISA, Master-
Card, Tel: 309-382-1816 Fax: 309-
382-1254 Web: www.lynxmotion.
com Free catalog with more robots.

ATTENTION DEALERS: WHOLESALE ONLY!

NEW!

10-+..20 + 50+

2 Ml

ZAGROS ROBOTICS mobile robot-
ic kits and parts. PO Box 460342,
St. Louis, MO 63146-7342. 314-
768-1328. hitp://walden.mo.net/
~zagros/zagros.htm zagros @ mo.net

$57. 52 45

MICROMOUSE ROBOT, can be
used for line tracking, mazes, etc.
Everything you need to build your
own robot. Includes a Counterfeit
Basic Stamp with example code.
$95 complete. Add $7.50 S&H USA.
IL residents add 6.25%. VISA, Mas-
terCard, Tel: 309-382-1816 Fax:
309-382-1254 Web: www.lynxmo
tion.com Free catalog with more
robots.

INDUSTRIAL ELECTRONICS
bonanza: Collection of brand new
General Electric machine tool quali-
ty switches, pilot lights, proximity
sensors, motor starters, etc.,
includes green PB, reflex photo limit

Wavemaster 99 Channel
« Sleep Timer * Std./HRC Switch  Parental ool BEST PRICES!

Panasonic 145 12 65 60
Formerly JES, Inc. Refurb. Panasonic 145 57 55 52
Panasonic 100 52 49 -
Panasonic I75 - CALL! ---
FASTSERVICE ¢ omdon 49 45 39

SAME DAY SHIPPING

Write in 96 on Reader Service Card.

switch, proximity switch, lever limit
switch, relay contacts, red light,
green light, spring switch, accessory
kit, red light, black PB, photo sens-
ing head, polarized retroreflector,
selector switch, green light, magnet-
ic starter, DPST relay, renewal
parts, aux connector kit, amber light,
pneumatic timer, capacitance sen-
sor, red PB, big barrel proximity
switch, mini prox switch, overload
relay, black switch photo limit
switch, limit level, amber lamp, limit
switch, armored cable, aux connec-
tor kit, magnetic contactor, more. In
original boxes at 19 cents on the
dollar. $249 for the lot. Synergetics
Surplus, 3860 West First Street, Box
809, Thatcher, AZ 85552. 520-428-
4073. synergetics@tinaja.com

VISA/MC.

(99 ch; Refurb.)

FAX: 516-246-5634

10+ 20+

UNIVERSAL MOTOR CONTROL
KIT $29, computer interfaced, drives
two, 3A. 4, 5, 6, or 8 wire, steppers
or two 3A. DC motors. Linear inter-
polation software included, expand-
able. FREE CATALOG, kits, and
surplus goodies. 510-582-6602,
SVS_KITS@MSN.COM fax 510-
582-6603.

20%-50% off sale! Autonomous,
mobile, programmable, small robot
vehicles for experimenting and fun!
Call 1-888-Mr-Robot or visit

Web! http:/ /

http://www.mil.ufl.edu/novasoft

T14.521.8080

Alse available at Ford Electrenics

Stepper Motor Controllers
MaxMover and MaxMover Pro
16 Bit Stepper Motor Controllers
The MaxMover Pro is a high output

power model for more powerful step-
per motors.

MaxMovVer........ceiierinnn

Write in 135 on Reader Service Card.

3259 L |8
MaxMover Pro.........ccocoonennsnsnnnn $359 |

www.paramax.net
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! peech Recogmtlon Kit

Explore leading edge technology with this stand alone
speech recognition kit. The circuit recognizes 40 words (1
second length). You easily train the circuit to recognize
words you say. Train the circuit in any language; English,
Spanish, Swahili, Chinese, etc. The circuit is easily interfaced
%o the outside world to control appliances, robots, equipment
and machinery using voice commands

Speech gnition Kit

Unassembled 510000 | Images Compary
PO Box MOH2

st uson the Inbmet  Sialen Istand NY 10314

ttpAwwwimagescocom (718 698-8305

Use your PC compatible desktop or laptop
computer to debug serial communications
problems with Serial, our test tool for serial
communications,

Serial works with the standard data rates and
asynchronous serial formats commonly found
in modern office and industrial environments.
Suitable for development, service work, and
end-user problem dingnosis,

= Easy to Use * Custom font editor for
* Menu and Windows EGA/VGA Screens

= Highly Configurable  + Saves Configurations
* Contextual Help = Extensive Manual

= Autobaud Detect = Block transmit ability
* Time Stamping « CRC/LRC generation
Serial, with manual ................
Cable for full dupiea monitori
For Orders and Inquiries Call:

Allison Technology Corporation
8343 Carvel, Houston, TX 77036
FAX and BBS 1-713-777-4746

Min |ODO/ e -1- Call for other types
SU lll’l,US TRADERS

Alburg, Vt 05440
Tel: S5S14-739-9328
| =2 514

PROMAX  EMP20. MEGAMAX MEGAMAXA sﬂ.twsn TESTER EMUPA

| CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX I
| 629 /CETECHMICROW 795 CrROMA s (i
| 450 EETOOLS ALLMAX + 359 MOD-MCT-EMUPAR
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R

49 EPROM 1G 10 512K
49 EPROM 1G 10 1MEG
99 EPROM 4G 10 1MEG
199 EPROM 16G TO |1 MEG
B9 EPROM 1G 10 BMEG

809 EETOOLS MEGAMAXA
369 XELTEK SUPERPRO Il

409 XELTEK SUPERPRO Il P
249 XELTEX SUPERPRO L

166 XELTEK ROMMASIER It
479 MOD-MCT-EMUPA 129 EPROM 4G 1O BMEG
739 STAG ORBIT-32 250 EPROM BG TO BMEG

et P
e
LABTOOLAE  MICROMASTER SUPERPRO  ALLMAX PLLS ROMMASTERD
General Device Instruments
Sales 408-241-7376 Fax 241-6375 BBS 983-1234
LW: VMAgrunanldLvinia.mm E-Mail icdevica@hest.com

SEND FOR FREE CATALOG
NEWI SLR 30M, 40M OR 20M
RECEIVER KITS WITH
ANTENNA.VERY SENSITIVE.
HAS HIGH IMMUNITY TO
LOCAL AM BROADCAST AN
QRN. SEE QST 1087

CODE PRACTICE OSCILLATOR
CURTIS KEYER KIT MARCONI ANTENNAS
VIBROPLEX® KEYS _ J- POLE ANTENNAS
JJ«DE BOOn HARD IND E

SM.M!T llTTERY
CONTROLLERS KITS
AC OR SOLAR 110/220
172, 1,3, 5 OR 6 AMPS
BUY THE MODULE OR ENCLOSED VERSION

1-800 JODE PRO (523-3776)
Jjadeprod.com/

em;ul |adepro(__|adeprud com
JADE PRODUCTS INC. E. HAMPSTEAD NH 03826-0268 |
B R e e

PCR’'s in Minutes
From LaserPrint!*

a1/t
Sheets

* Or Photocopler
Use household
Iron to apply. |

PaP BLUE - PnP IIIG'I‘

For High Pracision
Professional PCA Layouts. Ouollb,l P\‘.Bs
1. LaserPrint 1. LosarPrint
£. Iron-On £. Iron-On
3. Paal-Off 3, Soak-Off w/ Woter
4. €xch 4. €ch |
| Adds an Extra Layer of | Transfers Laser Printer | |
RAesist for Super Fine of Coplar Tonar os ‘ s

Lines on Std Clod 8ds | Resist to Std Jod Bds |

| 205h$30/405h$50/1005h$100 Blve/Wet (No Mix)| |

ample Pack 5 Shts Blus + S Shts Wet $20 |

VISAIMC/PO/CHIMO $4 SGH -- 2nd Doy Mall | i

Techniks Inc. P.O. Box 463 Ringoes NJ 08551/
908)788-8249

Guarantesl-Decler Inquiries Invited

1 DO'K Money Bac

We Il Buy your
excess Inventory

IC's, Transistors, Diodes,
capacitors, trimpots, etc. etc.
sPurchase outright
«Consignment
*Partnering agreements
Send your excess list

for a quick offer!
Contact Bob Harris
Phone (214) 343-2170, FAX 1854
email - bedelect@onramp.net
web - hitp://www.bcdelectro.com

(ommunicatr up io
1,000 foet, ut up to
1 MEGA-BPS, full

COMMUNICATIONS CONVERTER

® FULL SCHEMATIC AND DOCUMENTATION

® FULL FAMILY OF MODULAR DESIGNS

® RS-485/RAS-422 REMOTE IO MODULE KITS

® NETWORK SOFTWARE AND SOURCE CODE

® AUTOMATIC OR RTS UNITS AVAILABLE

® RJ-11/12 CONNECTORS OR TERMINAL STRIP

® TURN YOUR PC INTO A DISTRIBUTED DATA
ACQUISITION AND CONTROL SYSTEM

ILE.SMITH
{513) 874-4796

43 TYLERSVILLE RD, m HAMILTON. OHIO 4501

FAX {513) B74.1236

Convert RS-232 to RS-485
or TTL/CMOS for Only $49.00

Y

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

SPECIAL

ALL MAJOR BRANDS + ALL GUARANTEED

MICA
AL 2716 IMEGX32 SIMM
;}g }g; 2732 2MEGX32 SIMM
PIC16C57 27C64  AMEGX32 SIMM
e, 27CE12
GAL20velp 27C256  g748  B0Ca1
GAL2VIOLP 27C128  g7gg 8255
270010 g5y 254
g264 21000  gro51  gosy
2256 270040 oo 8275
628128  27C080 8259

AND MUCH MORE ...
[WE BUY YOUR EXCESS INVENTORY]

SINACO ELECTRONICS £ 15 308 3581

T4 December 1997/Nuts & Volts Magazine

icho- W EPROM | MEMORY MOOULES

g

| TELEPHONE TEST DEVICES

‘ 2 Line Simulator. .. ......$185.00
7 Line Simulator. .. .., ... $399.00

I Caller ID Simulator . .. ... $395.00
| 20 HZ Ringing Module . ... $49.95
| 9-1-1 Training System . ... $370.00

* ** And Much More* * *

Check out our Web Site for detailed
info about our unique line of test
equipment.
Simulator is a stand alone test unit
that generates 10 different Caller ID
messages per the Bellcore Specs!

http/www.infinet.com/~jectech

t ADAPT-11 » 6BHC11
for SO|dEI’|ESS Brea
& Embedded App

= compact (less than 2* x 37 « 24 VO, B analog nputs, SCI, SPI
«reset circull, pushbution, & mode select swilch

+ RS-232 Intarface, 5V reguiator & extomal power connector

* /O lines brought out to solderiess breadboard connector

* choice of & header styles for the uitimate in fexibiity!

Starter Packages Inchude module with micracantraliar, seral cale
for downloading code from your PC, Mowrola Programming
Reference Gulde, User Manual, 88HC11 software & demo program.

NEW!68HC12 MODULE!!!
ADAPT-812 Similar to our popular ADAPT-11 modutar design,
this full-featured, fexible BBHCE12A4 core module has all the
necessary olements lor standalone, single-chip operation (4K
EEPROM + 1K RAM]. All VO snd control signals are brought out
& two standard 50-pin connectors— one for dedicated 10, the
other for additional VO or mamary expansion (up to 4 MB
program and 2 MB data), Has RS232 & RS485 interfaces,
on-board 5V regulater, 16 MH2 crystal, & reset circultry, Works
with all BOM interface pods (pod required for programming).
AD812-M module with documentation & softwi 8§99 § |

TECHNOLOGICAL ARTS
volce/fax (416) 263-B996
rg/ ~ techart

The CID-max Caller ID =

Call Jjohn Today! =

1316 “x 1 416"
cooling area

Available

WITH HEATSINK AND LEADS

$10 EACH
OR THREE FOR $25

Shreve Systems
318-424-9777

Ask for Jake

Quantity Pricing

.
.
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“refurbished
"90-day

COMREX RGB
Composite Display

warmanty

ONLY $9911

Great for studio or lab monitorsi
640x480 resolution

T I L L L e I T R T LI e T T

Rﬂ!umtvhjo:lhlmmwm Prices are

to change without notice.

WEAGCEF‘I’ VISA, MASTERCARD, AMEX, DISCOVER

hitp://www.shrevesystems.com

1s

: Get up lo speed fast!
Quick PIC
Kid’s Kits
under $50
Learning toys for
kids of all ages
Sensors, alarms, limers,sonar,
robotics, remote control,
Ready-lo-use

Software & Hardware
For more info, contact us at
http:/www.QPIC.com
email: info@qgpic.com
(603) 643-8243

Fast Solutions with

Quick PIC

MicroBoards
Prefab, PIC-based, tiny,
low power, industrial,
building block solutions to
Data Acquisition,
Sensors, Interfacing,
Data Logging
Process Control
Time Measurement
Connect to each other
and the outside with
high speed RS5232/485
cost effective and easy-to use
Many applications can be put
together in less that 20 minutes.




Electronic Product

Design and
Manufacturing

Embedded Microprocessor

and DSP Applications

FPGA, CPLD, and ASIC
Designs

Apo%ee R&D Services

Seekonk St.
Norfolk, MA 02056
Tel. 508-520-9803
Fax. 508-520-9838

TOGGI.E SWITGH
SUPERMARKET
WHOLESALE
PRICES

FERTIK’S
5400 ELLA ST., PHILA., PA 19120

FREE LIST PH/FAX

215-455-2121

L

SAMPLE COPY!
ANTIQUE RADIO CLASSIFIED

Antique Radio’s Leading
Monthly Magazine
Articles - Classifieds —-Ads for Parts &
. Services. Also: Ham Equip. = Books -
=i5 Telegraph — 40's, 50's & 60’s Radios —
b1 Early TV - Auction Reports & more...
1-Year: $38.95 ($55.95 by 1st Class)
6-Month Trial - $19.95. Foreign - Write.

A.R.C., P.O. Box B02-G19

mmcd  Carlisle, MA 01741

-

Call: 508-371-0512 — Fax: 508-371-7129 |

Web: www.antiqueradio.com

" ToLL CALL RESTRICTOR

BuiLp A KiT

Bilocon's Toll Call Restrictor keeps your
long distance charges under control. It can
limit dialing sequences that start with a 1,
0, 411, or 976 and it can also limit the
number of digits dialed. The owner can
program long distance numbers or area
codes that are to be allowed.
Kit - Our kit comes with some of the parts
mounted to the PCB. The builder only
needs to install one IC, a capacitor, and
the RJ-11 jack. PCB soldering capability is
required. Mechanical assembly is very
simple. The cost of the kit is $39.95.
Assembled and Tested - Units start at
$54.95. Quantity discounts are available.
Bilocon Corp.
800-736-5927
425-353-2276
www.bilocon.com

EQUIPMENT FOR SALE
ELECTRONIC TEST
Tektronix .. ....EXT 330
Hewlen-Packard

EXT 331
Other Manufacturers ...
MEASURE & INSPECT
VIDEO PRODUCTS...
SCIENTIFIC & LAB ..
LASERS ..

POWER SUPPLIES .
COBWEB CORNER....

MFG
COMPLETE INDEX ............

EXT 300
To obtain information via FAX: A) Have your fax *
number ready. B) Dial 1-800-547-4636. C)
Request above Extension Numbers.

DEXIS CORPORATION
(612) 944-7670 FAX (612) 942-9712
9749 HAMILTON ROAD
EDEN PRARIE, MN 55344

CCTV SPECIALS
Panasonic AG-TL500
168Hour Time-Lapse VCR

e
Tima Date Carerator

Auta Repest Recorsng
A Saarch - Marm ingut
D-hdwnDynumuDDCmP

ColorPinholewlAudio ActiveMatrix4™ColorLCD

.jm...w-m- y mounting
rvv\d-

ion 4325 5239

for ll\:f[\n;hl
DETECTION | Gt teievasn squpment
DYNAMICS |www.ddaustin.com

7801 N. Lamar, Suite D-84 - Austin, Texas 78752
{512) 345-8401 - FAX 826-0840

Panasonic AG-RT600 |
40HourReal TmeVCR o

3650

Detaction Dynamics DOLCD4 |

CCTV CATALOG $5.00 - REFUND W/IPURCHASE

CUT MANUFACTURING COST!

CABLETV
CONVERTER BOXES

SHEET METAL
20 GAUGE
SILK SCREEN
PRINTED
WITH YOUR CO. NAME

USA Office: V&V Mach. & Equipment, Inc.
Ph: (713) 387-8101, Fax: (713) 397-6220.
Maexico Plant: Marketing Tech.

Ph: 011 (525) 361-3351, Fax: 011 (525) 361-5996.

/4
AN

3580 Haven Ave.
Redwoed City.CA
940634603
650/367-8320

Fax 365-5845
Visa I MC

\’ i

Magnification 10X &30X -dual lighting
ST201A $325.00 delivered USA

CONTROL - MEASURE - INPUT

MODEL 40-$109

[t b o
- AS-232 Interface in i |
+ 28 lines digital YO BTl T -
- Eight analog inputs 7 Sl
T
« Threa ports
MODEL 100-$279

+ 12-bit 100KHz A/D + Four analog outpuls
« Three timer counters - 24 digital /0

PRAIRIE DIGITAL, INC.
920 SEVENTEENTH ST., INDUSTRIAL PARK
PRAIRIE DU SAC, W1 53578

TEL: (608) 843-8599 - FAX: (608) 643-6754

ALSO PCB, SMT, PROTOTYPES, ASSEMBLY. §§
PLASTIC MOLDS, INJECTION MOLDING. |}

EPROMS : 25°|

270256 27C040 27C1024  87C51

27C512  27C400  28F010 8751
2732A 27C4096 28F020 B755
27C32 574000  28F040  BB705
27C128 574200  B749H 2564
orio.  arcom  6rl [
2708 270210 r4p  MMASEESOE
27051200 27C010  B744 8255

prrs
T SPEI:IAL

W2764

TEL: (818) 774-9444 - FAX: (818) 774-0822
WE BUY EXCESS INVENTORY

ST-Stepper Motor Controller
«CONTROL OF 4 STEPPER. MOTORS
INDEPENDENILY (NETWORKABLE
UPTO 128 MOTORS)
* MOTOR DRIVING POWERUPTO2
AMP, 50V (UPGRADABLE)
* AOCELERATION & DECELERA-
TION MODES ARE SUPPORTED
= 3TTL OCOMPATIBLE IO LINES

F

or more information about this
and other products contact us at:

RMYV ELECTRONICS INC.
Tel: (604) 299-5173
http://rmv.com »

= Fax: (604) 299-5174
customer@rmv.com |

Discount Computer
Systems
Intel Pentium Il P266MMX MZH

Multimedia System
SYSTEMS INCLUDE:

Mid TW. CASE, MB W/P 11 CHIPS 512 CACHE,
64MB EDO RAM, 5.1 GB HARD DRIVE,
24X CD ROM, 4MB 64 BIT 3D VIDEQ CARD,
357 |.44MB FD, 16 BIT 3D SOUND CARD,
33.6 FAX MODEM WITH VOICE,

WIN 95 MOUSE, WIN 95 104 KEYBOARD,
80 WATT SPEAKERS, WIN 95 REL. 2,
17" SYGA MONITOR INCLUDED

i 2999
800-804-6552

PC ADAPTER FOR
FIXED FREQUENCY

MING Graphics card will run
a Fixed Frequency Monitor
Jjust like an SVGA monitor
on a standard PC with virtu-
ally all colors, DOS text, and
graphics up to 1600x1200
resolution.

Specifications — Controller: Tsang Lab 128-bit
ETB000, support AMB MDRAM, MPEG, 30 apps;
Teeng Lab 64-bit ET400032P, support 2MG DRAM,
PCl or VLB bus. Driver Supported: Windows
3.X/NT/5, AutoCAD, Lotus 123, WordPerfect, 3D,
and others. Sync: sync on green (3 BNC conn.),
composite sync (4 BNC conn.), separate sync (5
BNC conn.), HV (13W3 conn.). Manufacturers sup-
ported: Radius, Hitachi, Sun, HP, Sony, Tektronics,
DEC, 1BM, Mitsubishi, lkegami, Appolo, and others.

Call us today at (909) 738-1416
or visit our web site at
hitp//www.riverside.quik.com/ming
Tech Support: (909) 372-0489

Fax: (909) 549-3628

WHOLESALE
PRICING

* All Converter Boxes

* Universal Converters

* And Many More
Cable ltems

Free €acalog

(800) 676-6342
MEGA EECTRONICS

CELLULAR PHONES
BIG CLOSEOUT
SALE

10,000+ units as low as

*39

Thousands of phones, both digital and ana-
log. All major brand names and current
models available, Like: Motorola, Nokia,
Erickson, and many more.

Batteries,

Leather Case, $ A4 95 Minimum
Car Charger qly. app.

1-800-328-7120
FAx 954-730-3326

Free Shlppmg

‘_ Slot Machine Dema
Video § 5.99
40 - Minutes

557 High 20° Wide 14° Desp

Brochurs § 1.00
Filter Kits

; Wl Notch Filters

Video Media www.nutnet.com
/|

P0.Box 93/6025 @ S

BN

Margate, Fl. 33093
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Technologies

-
wisnerd FREE Mosacos
- CATALOG! ro“r\it

results in 1mV steps

PO Box 2426, Ft. Walton Beach, FL 32549

Stackable RS-232 Kits IR Remote Control Receiver

Di; KII H‘O 12 lfﬂ pins individually configurable for input orm.rtp\n
ressable; stack up to 18 modules

pantu Tum on/off relays. Sense switch transistions,

matrix decoding using auto-debounce anc repeat.

Analog Input - 8 input pins. 12- hitré;l sign suH-caJJbrsllngADC Returns

on same port ur!BQEf'U
butt

are programi
trip-peints for each input. DIP switch addressable; stack up to 18 modules
'on same port for 128 single-anded or 64 differential inputs.

850-863-5723

Learns and records the data pattems
emitted by standard infrared remote
controls used by TVs, VCRs, Stereos, etc. |
Lets you control all your electronic projects
with your TV remote. Seven individual /O
pins can be assigned to any button on your
remote, and can be configured for either
$48.00 'tnqqh'ar'mumnnla.—y' on.  $32.00

rammable alarm

Full collision o and

port. Hm;.lvu and tmnlm?all X-10 commands
auto

a TW523 and your serial § | i b i
DTMF Decoder/Logger

Weeder, Terry

Touch-Tone Input - Decodes DTMF
sends them to y

Home Automation or Digital /O kits

Caller D - Dooodumocnlm@ﬁmmdmdnhtuyourunu pnl‘tinl
ascil strin, 08:45 B50-863-5723

<CR>". Keep auiog of all Incuming calls. Block out
unwanted ca.!lm to your BBS or other modem applications.

‘tones used to dial telephones

our serial port. Keep a log of all outgoing calls. Use wlm!ho

Caller ID Iutlo! a complete infout Inﬂlng system. Send commands to the
ing a remote telephone. $33.50

with your humu-muwad

Keep track of all numbers dialed or entered
from any phone on your line. Decodes all
touch-tones and displays them on a 18
character LCD, Holds the last 246 dluns in
a non-volatile memory
scrolled through. Cermact dlreci? to rudlo
receiver's speaker terminals for off-air

decoding of repeater codes, or numbers
$54.50

50 MHz Frequency Counter :

dialed on a radio program.

Telephone Call Restrictors

Reads frequency from 1Hz to S0MHz and
dlng lxl upto? dlgltx on a 16 character
uto-range feature provides floating

dutmal paint and automatic placement of
suffix (Hz, KHz, or MHz). Microcontroller

Two modes of of tion; either prevent recelving or placing telephone
calls (or call pmm ; 7
those calls (or call prefixes) which have *not* been entered into memory.

Block out selected outgoing

) which have been entared into memoary, of prevent

Block out selected incoming

mbaudw d :“d.;. for very small nlm“:aoum. ggﬂf By vy Sy Lirr;eausnmg éz,"h, ,S‘,":m'“"”“"“’u“;‘{,‘g
" oy
| ROBOTICS cont. | PSU, cables, example programs,

STEPPER MOTORS/encoder X & Y
assembly intended for use on HP
Draftmaster plotter. Quality, ball
bearing, 10V 2A $30 ea., $50 pair.
Qty’s available. 619-632-9775.

MOVE AND MEASURE! Three
channel RS232 stepper controller
with three A/D channels. Simple to
use. Metal enclosure. Complete with

three 12V steppers. $150 incl. S&H.
Call 540-623-2372 or http://www.
mounet.com/~rsmith

MOBILE ARM, 5 axis arm including
gripper plus mobile base. Control
with PC or microcontroller. Every-
thing you need to build your own
robot. Includes a MiniSSC2 servo
controller with software. $250 com-
plete. Add $7.50 S&H USA. IL resi-
dents add 6.25%. VISA, Master-
Card, Tel: 309-382-1816 Fax: 309-
382-1254 Web: www.lynxmotion.

com Free catalog with more robots.

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401
(612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISL.COM
WE BUY TEST EQUIPMENT AND COMPONENTS.
VISIT US ON THE WEB AT WWW.ABCTEST.COM
TEK 7B15 | GHZ DELAYING TIME BASE $250.00 TEK 2245 100 MHZ 4 CHANNEL O-SCOPE £1200.00
TEK 2465A 350 MHZ 4 CHANNEL O-SCOPE $3200.00 TEK 7A19 600 MHZ SINGLE TRACE AMPLIFIER $150.00
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER £75.00 TEK 7B83 400 MHZ DELAYING TIME BASE $125.00
TEK 7904 500 MHZ MAIN FRAME §$250.00 HP 1630D 25 MHZ LOGIC ANALYZER $250.00
TEK 577177 CURVE TRACER $1500.00 TEK 7811 SAMPLING PLUG IN $200.00
TEK 7812 GENERAL PURPOSE SAMPLER $350.00 FLUKE 95 SCOPE METER NO PROBES $600.00
TEK 453 SOMHZ OSCILLOSCOPE $200.00 FLUKE 97 SCOPE METER WITH PROBES $1000.00
DRANETZ 626 DISTURBANCE ANALYZER $1500.00 HP 8182A 50 MHZ PATTERN GENERATOR $800.00
GENRAD 1657 RLC BRIDGE $750.00 PHILLIPS PM3296 400 MHZ OSCILLOSCOPE  $1000.00
TEK 7D20 PROGRAMMABLE DIGITIZER $500,00 EMI SCR 7.5-300 7.5V 300A POWER SUPPLY $500.00
TEK 465 100 MHZ OSCILLOSCOPE $400.00 HP 8558B SPECTRUM ANALYZER $1500.00
TEK 4658 100 MHZ OSCILLOSCOPE $450.00 WAVETEK 175 WAVE FORM GENERATOR $500.00
TEK 2335 100 MHZ OSCILLOSCOPE $1200.00 WAVETEK 157 PROG. WAVE FORM SYNTH.  $500.00
TEK 2215 60 MHZ OSCILLOSCOFE $350.00 RACAL DANA 1901 100 MHZ COUNTER $200.00
TEK 496P 1KHZ-1 8GHZ SPECTRUM ANALYZER $5000.00 VALHALLA 27908 SYSTEM INTERFACE $150.00
BRADLEY 132 SCOPE CALIBRATOR $700.00 GENRAD 1683 RLC BRIDGE $300.00
PHILLIPS PM3350A 60 MHZ DIG.STORAGE SCOPE $1000.00 HP 3455A MULTIMETER $300.00
HP 8601A 110 MHZ SWEEP/SIGNAL GENERATOR $400.00 HP 3456A MULTIMETER $450.00
TEK FG504 40 MHZ FUNCTION GENERATOR $500.00 FLUKE 5200A AC CALIBRATOR $1500.00
HP 54100A 1GHZ DIGITIZING OSCILLOSCOPE $3000.00 TEK TMS04 4 SLOT POWER FRAME $125.00
HP 8170A LOGIC PATTERN GENERATOR 5150.00 HP 4955A PROTOCOL ANALYZER £500.00
SYSTRON DONNER DPSD 50 $500.00 MAGTROL 4614 POLYPHASE POWER ANLZR.  $300.00
LEADER LSG215A 125 MHZ SIGNAL GENERATOR $700.00 TEK CT-5 HIGH CURRENT TRANSFORMER $500.00
SPECIAL THIS AD ONLY TEK 475 200 MHZ OSCILLOSCOPE REGULAR PRICE $500.00 SALE PRICE $400.00
SPECIAL THIS AD ONLY TEK DAS 9100 AS 1S NO PROBES THESE UNITS ARE UNTESTED NOT REJECTS $150.00
Write in 57 on Reader Service Card.
“‘\
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PLANS — KITS — SCHEMATICS :
IRON
TEST EQUIPMENT kits. If you liked COPIER |
Heathkit, you will love Technology i
Systems, 4 Prospect Pl., Torrington,

CT 06790.

HEATH COMPANY is selling photo-
copies of most Heathkit manuals.
Only authorized source for copyright
E\_Ie_muals. Phone: 616-925-5899, 8-4

HOBBY CATALOG: Broadcast,
ham, CB transmitters, amplifiers,
antennas. TV add-ons, descram-
blers, bugging devices, science pro-
Lems start your own radio station

ooks and more. PAN-COM Interna-
tional, Box 130-V, Paradise, CA
95967. www.panaxis.com

LONGWAVE KITS AND PROD-
UCTS. Including 1750 meter
license-free equipment. Catalog $1.
CURRY COMMUNICATIONS, BOX
1884, Burbank, CA 91507-1884.
WEB: httﬁ JIwww.fix.net/~ ~jparker/
currycom.htm

TEC 2000 FILM HIGH DEFINITION
PROFESSIONAL STRENGTH.
SCHEMATIC TO PCB IN SEC-
ONDS! CREATE, ENLARGE,
REDUCE ANY CIRCUIT! COSTS
PENNIES. (8.5” x 11” SHEETS).
WHOLESALE: 20/$25, 50/$50,
100/$80. SAMPLE KIT (5) $10. SH
ALWAYS $4 (SHIPPED 2ND-DAY
g:gl). CALL 1-888-430-7576 ext.
5.

200+ ELECTRONIC PROJECTS.
Build for pleasure or make 100% (or
more) profits reselling printed plans.
Loose 55¢ stamp for catalog & deal-
er info. MATCO-A4, POB 509,
ROSEVILLE, MI 48066-0509.

MAKE PCBs from your HPGL plot-
ter. Info. SASE. Roler, 349 N. Mur-
phy Ave., Sunnyvale, CA 94086.

Converters * Remotes * Converters * Remotes #* Converters #* Remotes

Converters:

Remotes:

Converters

Panasonic: TZPC145 . ... $75.00 $69.00 $65.00
Centurion CF-3000 ......$65.00 $60.00 $55.00
DRZ-3 or DRX-3-105

Jerrold: 400, 450, 550 ....$4.50
CET: 2XXX i iiantreraas o502 54.95
S/A: 075, 175,475 ........$4.95
S/A: 8600 Original .......$5.95
Zenith (ALL) ............$4.95
Tocom 5503-VIP .........%4.95
Pioneer (ALL) ...........$4.95
Pioneer: Made in Korea .. .$5.95

10 50 100+

....$29.00 $25.00 $18.00

$4.00
$4.50
$4.50
$5.50
$4.50
$4.50
$4.50
$5.50

$3.75
$4.25
$4.25
$5.00
$4.25
$4.25
$4.25
$5.00

Modern Communications ¢ (405) 691-0594 ™" & rax

PIC16C54

Parts, Parts, Parts

.. 18 VAC,300 MAP/S $3.00 $2.50 $2.00
65.8 MHz Saw Filters $2.50 $2.35 $2.10

PIC16C56 $2.35 $2.30 $2.25

Micro 68H705C8P $9.50 $9.00 $8.50

4 MHz

(Resonance 2 pins) $0.45 $0.40 $0.35
Call for FREE CATALOG

(405) 691-0594

50 200 500

$2.20 $2.10 $2.00

sojowray

Converters * Remotes *

Converters * Remotes % Converters * Remotes
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EZ80/6V4 TUBE

New European-made! Amperex
brand marked, "Madein France."
EZ80 $4.00 each

DIFFERENTIAL SCSI CABLE
Three feet long, DB50M to SCSI-II.
K-18DSC3

16-BIT IDE CONTROLLER

Hard drive only.

96C012 $2.99 each
65536 MHz i:
CRYSTAL

Tonedialer/baud rate generator, HC18U size.
97P020

$1.00 each |

50-LB. CARE PACKAGE

Surplus goodies from Silicon Valley. This is |

not junk, just material we've acquired in
quantities toosmall to catalog - electronic and
mechanical subassemblies for everything from
robots to rockets. Assortments may include
ICs, caps, connectors, bearings, 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.
U034 50 Lbs. for $49.95

_ $24.95 each

40VCT, 1.2A TRANSFORMER
97E024 §7.95 each

DUKE'SDELIGHT

Five pounds of assorted electronic hardware |

- fasteners, nuts, bolts, screws, brackets,
springs, standoffs, arms, gears, pulleys, and
indescribable metal stuff scrounged from Sili-
con Valley's surplus to complement your hard-

ware hoard.
922009 5 Lbs for $4.95

“Semiuniversal”
CA 39-BUTTON

REMOTE CONTROL

This versatile unit works on sev-
eral products and brands. Just
press desired function button and
enter the 3-digit code provided.
Requires four AAA batteries. Un-

|
PAN & TILT
MECHANISM
Two stepper
motors control
azimuth and
| elevation. Ideal for
r-0 b0 t°i c:s
applications,
| targeting, or TV
camera control>
Onemotoris 5.6V, 4.2A, 200s/rev, 1.8°/step,
with gear reduction box. The other stepper is
| 3V, 1A, 200 s/rev, with a right-angle gearbox.
Try driving it with our L293D IC.
97M025 $24.95 each

ROTOR
CABLE WITH
50-OHM
COAX

| 25 feet of RG58 cable with BNC connectors,
| plus8-conductor cable with Jones plugs (rotor

| cable) in one jacket.
|o6Wo14 ~ $5.95 each

SNAP-TOGETHER TOROID CORE

| Center hole: 5/16". Core size: 5/8" 0.D. x 9/
16" L. Case size: 1: 0.D, x 1" L.
97P026

' OPEN FRAME POWER SUPPLY
5VDC @ 6A, and =15VDC @ 1.5A. Power
‘ One HCsBB-?m.unused.

| SONY WALKMAN NICd BATI'ERY
6V, 900mAH, 2.75" x 1.75" x 0.75". Part No.
| BP-MZ1. Sony list price $79.95.

[97E026 ~ Our price $19.95

| mel‘
| ""&sﬂ““""s

9VvDC, 200mA
| WALL WART
2.5mm x 5.0mm 90° coaxial power connector,

center positive.
96E013 $4.95

95¢ each

RESISTORRIOT

1/8, 1/4, 1/2 Watt, power, precision, fixed,

adjustable, etc. Thousands of pieces.
2P023 5 Lbs. for $4.95

TV AUDIO DEMODULATOR

Unused unit from cable TV box takes channel
3, 4 or 5 signal and demodulates the audio.
Comaes with documentation and schematics,
plus additional schematics to build add-on

$19.95 each |

“RFI SNIFFER" 1
This useful kit is a wideband i
RF detector that indicates RF i

field strength inthe 100KHz to
500MHz range at low levels.

| Thekitincludesan etched and

drilled circuit board and all
necessary components,
except 9V battery. It also
comes with a plastic case,
antenna and an attractive
analog meter.

The RF power reading is not linear and
simply indicates the presence of RF and its
relative level. However, it makes a great BUG
detector or you can use it to test the output of
any RF transmitter, including ham radios,
cordless telephones and even car alarm
transmitters! The circuit has an adjustable
attenuator to handle everything from low to
high power levels. Use during RFI/EMI
precompliancetesting.

The kit is easy to assemble and comes with
schematic diagrams and complete

Instructions.
97K005 __$29.00 each |

RELAY BOX

This nifty metal 4" x 6" x 6” box cantains an 8-
position barrier strip, DPST 15Atoggle switch,
cable and three nice 10-Amp relays (SPDT
24VAC coil; DPDT 240VAC coil; SPDT

240VAC coll).
97B025 _$5.95 each

TIP12T
ﬂ 10 for $5.00

FOUR-WAY SWITCH BOX
Switch monitor and keyboard between four

| computers. HD-15 and DIN-5 connectors.

v

13-MK4155

"HIGH-SPEED" GAHECAFID

For use with PC, XT, AT, PS/2 (25 & 30) and
100% compatible computers with clock speeds
up to 36 MHz.
97C049

NIPOLAR
| STEPPER MOTOR
DRIVERIC

I UCN5804. Drivesa unipolarstappen one of

three operating modes: single phase, two
phase or half step. Up to 1.25 Amps per
phase. Step and direction input. Drive with a
555 timer, parallel port, etc. Build your own
robot, anything that requires precision posi-

tioning.
931002 $4.50 each

NIPPON PULSE MOTOR

" | *PNEUMATIC
| LOGIC*

__$18.00

~ $2.95 each

ADJUSTABLE
VOLTAGE
BENCH
POWER
SUPPLY

Input voltage: 105-125 VAC 60 Hz. QOutput

voltage: 0-20 VDC, front panel adjustable.
Output current 10A maximum. Brand new!

| 95E020 $159.95 each
| HEXADEC[MAL DISPLAY
WITHLOG

| So"dstatamh TTL circuit to Q
accept, store and display 4-bit
hmary data. 0.2270" (6.858mm) character.
| Left-and right-hand decimals. Separate LED
andlogic power supplies may be used. Internal
'I'I'L MS| chip with latch, decoder and driver.
| Operates from 5V or 6V supply. Constant-
' current driver for hexadecimal characters,
| Easy system interface. Utilizes "active low"

forenable.
| LR1707 ~ $7.95 each

| TREADMILL DISPLAY
LCD display offers speed, time, distance and
| scan modes as well as readout for Kcal/min,
| Operateson 5VDC. Uses +5V pulsesto oper-
| ate readout. Msny applications.
93U013 = ___$5.95 each

Eight double-action TTL-
controlled pneumatic
solenoids with test buttons
and activity LEDs. Drivers
| and suppression diodes on
board. Sorry, No docs.

| 97T004 $39.95 each

&%
MOUNTTOOL =<

This pen-style vacuum tool is delivered to you
with four different size vacuum cups - ideal for

handling and manipulating various surface
mountcomponents during assembly or repair

| operations.
i $19.95 each

E
?

HvV-800

12VDC MINI FAN

2.375"square by 0.75"
i thick.
| 94F004 $4.95

Hundreds of fans in stock!
Fax or email your needs today.

CARBON COMP
RESISTOR ASSORTMENT
10% and 20% tolerance. Many individually

7.5 deg./step, 48 s/rev, 5 V, stepper with | pac

brass gear mounted onshaft. NPM P/N PF42-
| 48ES. With spec sheet.
92M010 ~ $3.95 each

COMBO PACK!
One 931002 IC and 92M010 motor (both

kaged.
| 94P031 5 Lbs. for $9.95

a)-
L)

100 FT. RG/58U CABLE

used. | video demodulator board. described above), with schematics. With BNC male connectors.

97vo10 $9.95 each | 92A028 $9.95 each | 931003 $7.95/set | 97W028 $19.95 each

| Store Hours: 9-6 M-F & 10-3 Sat. - Pacific
All Sales Final.
Califomia Residents Add Sales Tax.
& £ &LL I Pries Good 60 Days o Dt of Pulaton
2300-D Zanker Road - San Jose, CA 95131-1114 B - - -
World Wide Web: http://www.alltronics.com a2, e e e i
q (408) 943'9773 - aX (408) 943'9776 $4.00 Foreign. Refundable on First Ordoagr

Write in 93 on Reader Service Card.
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Serial Motor Controller.
Control DC motors, fans,
and Peltier junctions!

The Motor Mind B
only $29.%

1.2"%1.3" SIP module, up to 30V/2A
DC motors, 254 speed stﬂps,
reverse, read tach(g-65,528 Z),
auto-speed control, simple 1 or 2 pin
serial communication.

(shown here without heat sink)

New Company

Positive Filters

$7 .50ea

Min Purchase 10pcs

Channels In Stock

2-24 and 95-99
Visa, Mastercard, Discover and UPS COD
24 hours a day 7 days a week. Same day Shipments

800-684-0539

. Leam to program the
LCD, keypad digital, analog, and serial

/O 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 /O « Interrupts timers, chip-selects « 26 pin
expansion connector « Built-in Logic Probe « Power
Supply (can also be battery opernted) - Powerful ROM
MONITOR 1o help you program - Connects to your
PPC for programming or data logging (cable included) «
ly, BASIC, and C ing{varies with
model) + Program disks with Cross Assembler and
many, well documented, program examples « User’s
Manuals: cover all details(over 500 pages) «
Completely assembled and ready to use + Source code
for all drivers and MONTTOR -+ Optional Text Book

Everything you need. From $279
Money Back Guarantee
Call for Free Info Pack, or see
WEB at http:/fwww.aesmicro.com
714-550-8094, FAX 714-550-9941

Call 1-800 - 730-3232

AES 575 ANTON BLYD., SUITE 300, COSTA MESA, CA 92626, USA

Serial RAM. Store all
lllcinc;s of data with one ilo
ne

The RAMPack B
only $29.% ™"

1.6"x1.6" SIP module, 8K bytes of
RAM, expandable to 32K, 1.2K-
18.2K auto-baud detect, addressable
Write, Byte Read, and Block Read
commands, new buffer mode needs
no addressing, 1, 2, or 4 pin serial
communication.

Serial Clock. Real time
and your choice of 4 alarm
types!

The Pocket Waich B
only $24.% ™'

1"x1" SIP module, real time clock
accurate to the second, year 2000
compatible, standard, single shot,
short astable, and long astable alarm

types, simple 1 or 2 pin seral
communication.

| PLANS - KITS - SCHEMATICS cont. |

BUILD A radar jammer out of your
old radar detector. No electronic
knowledge needed. Call 24 hr. for
easy step-by-step plans. “GUARAN-
TEED.” New from “Image Master
Publishing” 1-800-295-0953. Only
$9.95, $2.50 S&H.

FREE CATALOG. Laser light show
with software $139, computerized
waveform generator and software
$25. Stepper motor controller $12,
plus other kits and surplus goodies.
510-582-6602, SVS_KITS@MSN.
COM fax 510-582-6603.

CALLER-ID PHONELINE simulator.
Test/demonstrate telephone devices
without phoneline! Six direct dial
extensions, Caller-1D, distinctive
ringing. Authentic dial tone, busz
signals, 20Hz ringing. “Party-Line
kit includes PCB, all components,
microprocessor, documentation,
$199.95. Custom enclosure $32.95.
Fully assembled $425. Shipping $8.
Checks, credit cards. Digital Prod-
ucts Company, 134 Windstar Circle,
Folsom, CA 95630. 916-985-7219,
Fax 916-985-8460, E-Mail: dig
prod@aol.com Web site: www.digi
talproductsco.com

RAMPack B

&

Store serial data automatically, and retrieve it when
you're ready, using the RAMPack B FIFO buffer.

+5V
T BS2

™

i

MODE

READ/WRIT!

FM

330 ohm

serial TTL data
source such as ...
GPS Receiver
Modem

Weather Station

serial data TTL

www.solutions-cubed.com
phone (916) 891-8045
fax (916) 891-1643

Place your order by phone, fax, mail, or via our web site. We accept Visa and Mastercard. Shipping and handling are extra. COD is extra.
Ask about our consulting services! BASIC Stamp is a registered trademark of Parallax Inc.

3029 F Esplanade
Chico, CA 95973
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by Jon Williams .

ta workmg
bm}the Stamp 2 and

5. While I've been

ast monlth
I a cloc
larm 1, there

miconductor
of th

Solutions Cubed.
old friend — the

~ serial LCD bfor e tlocks.

The Pocket Watch B h a p’ln-for—pin replace-
ment of the original Pocket Watch that Scott
reviewed in this column in April '97. lmprovements
include:

 Factory calibrated timebase
- User accessible timebase
- User calibration of timebase
+ Three advanced alarms: single-shot, short
astable, and long astable

we'll call on our O ackpack — to provide the d

"'baudratebelngused.ﬁnd wtdle4800and96ﬂ0
 baud are supported, the standard speed of the

are used for the year. The high byte of the year con-
tains the century value (i.e., 19). If you need year-
2000 compliance, or want to use one of the
advanced alarms, use extended mode. And keep in
mind that the PWB operates strictly in 24-hour
maode, That is, the hours will always be from zero to
23. In order to save space, we'll stick with that for-
mat for this project. If you'd like to have a 12-hour
dcck, refer to last month's code for the conversion
routine.

In addition to the physucal alarm output, the

(repetition and
}eet simdatddarmcbdc.wete&ﬂsemm
mmonﬂiqdannouwmformenﬁmmeway%
heum-wlﬂ\ﬂ'ﬁscomrmnd

Al ? N .-Stnmpliimil‘susmzmbaud
: lt 5 nme TO Get ‘ ~ The PWB uses two different time modes: stan- SEROUT CIKIO, ClkBaud, ($55 518, 23, 0)
Real Part 2 dard and extended. In extended mode, two bytes

Our BS1 Alarm Clock
Aside from the different RTC and LCD hard-

| ware, our BS1 alarm clock is structurally similar to
| the BS2 version we built last month. The features

of the PWB certainly simplify the code, allowing it
to fit into the slim resources of the Stamp 1.
Examining Listing 1, you'll see that the code reads
the PWB, displays the time just read, and checks
the time-set buttons. If either time-set button was
pressed, the raw time value is updated and the

- Year 2000 compliance : PWB has four distinct i z
+ PCB insertable SIP connector alarm types: standard, sin- 3/’
Smeam]ined communi@aﬂons protoool gle-short, short astable, Erab?e - Alrm Outp.t
and long astable. The stan-
Physically; the Pocket Wetch B i3 a- one-inch- | dard alarmn is the easiest to PWB
squared circuit board with a five-pin SIP connector | understand, and yet, the (@) [:] O P Y18 .815.5 |13 88|88 /8 8 el
on one edge. | found the arrangement of the SIP | least convenient to use. =
connector very handy; | simply plugged the PWB | Once the standard alarm = D
into a solderless breadboard and started experi- | trips, it will not reset unless D =23 LCD B k Ck
menting. In a permanent project, you could use | the PWB power is cycled or OALLLL acKpa
Scott Edwards' connéctamindos header-post | an “alarm off” command is
jumper wires (| love those things!). Refer to the Oct. | sent to the PWB. Either
'95 installment of Stamp. Applications for instruc- | case requires the Stamp to o Q
tions on building your own. connéctamﬁndos-type | monitor the alarm output, &
Jumper wires. using up another precious :
~ The connections to the PWB are +5 volts, | pin. éSV
ground, transmit, receive, and alarm. Don't be wor- The single-shot alarm na
ried about the separate transmit and receive pins. | output causes the alarm P4 A TinelAlarm
Thesepinsareneveracﬂ\iemﬁ‘lbsameﬁme sowe | output to be on for a user- P3
can tie them together for use with the Stamp. The | specified number of sec- | P2 e
alarm output from the PWB is a real help in con- | onds. The PWB accepts | P1 ; ’:ﬁ— +6v
serving our /O resources. Last month, we used | values $0000 to SFFFE | PO :
eight pins. This month, we only need five. (65,534) allowing for very l 16K
long outputs (greater than
How It Works 18 hours). A possible down 1K
S Pt : side to the single-shot Hiyy M
The PWB is a stand-alone, time-keeping mod- | mode is that it is not auto-
ule with advanced alarm features. It contains sepa- | matically re-enabled once
rate registers for the time and alarm values. Last fired. This means that you
\mnﬂ) . we were forced to synthesize an alarm with | have to reset the alarm Tt
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clock is reset with that value. Since the PWB han-
dles the alarm processing, we simply need to con-
nect our circuit to it.

There are no new tricks used in this program,
however, there is one area that | feel could use a bit
more explanation: the use of I/O pins as variables.
If you look very carefully, you'll see that this pro-
gram does not actually know what it's reading or
setting (time or alarm). The program simply deals
with a time value. What this value represents is
determined by the state of the Time/Alarm input.

Within our definitions, we have a variable
called TmAlrm that tracks the state of pin 2. This
pin is normally pulled low through a 10K resistor.
With the Time/Alarm switch in the Time position
(open), a read of TmAlrm will return a value of
zero, When the switch is in the Alarm position
(closed), a read of TmAlrm will return a value of
one. The value of TmAlrm is refreshed every time
we use it since it is referencing pin 2.

Last month, we used this input (albeit invert-
ed) as an array index for our rawTime variable.
Since the PWB contains separate time and alarm
registers, this month we’re using TmAlrm variable
to determine which set of registers are being
retrieved or set. To read the time registers (star-
dard mode is suitable for our project) from the
PWB, we need to issue the command byte of $02.
To read the alarm time registers, we need to issue
a command byte of $03. No problem; we simply
add the value of TmAlrm to $02 and use this as
our command byte.

We use the same technique when setting the

' Listing 1
' Stamp Applications: Nuts & Volts, December 1997

' —| Title |

! File...... BSICLOCK.BAS

' Purpose... Stamp 1-based Alarm Clock

' Author.... Jon Williams

' E'mail.... jonwms®@aol.com

'WWW....... http://members.acl.com/jonwms
! Started... 25 OCT 97

' Updated... 26 OCT 97

' —[ Program Description ]

' Electronics serial backpack is used for the display

' —|[ Revision History |

' 26 OCT 97 : Completed and working

—[ Constants ]

1
"
"

' 1/O Pin Definitions
o

SYMBOLSetHr =
SYMBOLSetMn =
SYMBOLTmAIrm = Pin2

0
1

' Pocket Watch B

SYMBOLCIKIO =3
SYMBOLCIkBaud = T2400

' command set

time or alarm. There is a bit of extra code in the
SetTm routine to set up the long astable alarm and
to enable the alarm output.

The PWB command set made the technique |
just described pretty easy. But what would you do
if the commands were, say, S03 and $15? This is
still not a problem; it just requires a little extra
math. If the code for “get time” was $03, and the
code for “get alarm” was $15, we'd rewrite our
command line like this:

templ = $12 * TmAlarm + $03

Run through the math so you understand how
this works. MNote that the order is important.
Remember that the Stamp 1 evaluates math strict-
ly from left to right — parenthesis are not allowed
and there are no operator precedents. Do keep this
one in your bag of tricks. It'll save you a couple of
lines of code, which is always important when
working with the Stamp 1.

True to our word, we built an alarm clock with
the Stamp 1. It's not particularly fancy, but it is
very functional and there’s enough space left for a
few bells and whistles. If you connect the PWB to a
Stamp 2, you'll have plenty of code space to work
with the date registers. Give it a try.

Once again, I'd like to thank those of you who
have sent E-Mail. | sincerely appreciate your kind
comments and your thoughtful ideas. And I'd like
to thank the good folks at Nuts & Volts and my
friend Scott Edwards for their faith in my first stint
as a columnist. To each of you reading this, may

0 AYPplications:

Source

For more information on the BASIC Stamp, contact:

Parallax, Inc.
3805 Atherton Road, #102, Rocklin, CA 95765
phone (916) 624-8333
Internet http://www.parallaxinc.com

Scott Edwards Electronics
P.O. Box 160, Sierra Vista, AZ 85636-0160
phone 520-459-4802; fax 520-459-0623

Internet archive (catalog, user manuals, samples)
located at ftp.nutsvolts.com in directory
/pub/nutsvolts/scott
E-Mail: 72037.2612@compuserve.com

Jon Williams
1505 Grande Blvd., #1602
Tyler, TX 75703
(903) 509-1691
jonwms@aol.com
Internet: http://members.aol.com/jonwms
ftp://members.aol.com/jonwms/stamps

Solutions Cubed
3029-F Esplanade
Chico, CA 95973
(916) 891-8045
http://www.solutions-cubed.com

\_ J

God bless you, your families, and loved ones
through this holiday season, and the coming new
year. I'll see you in 1998! NV [

SYMBOLWrTime = $00

SYMBOLWrAlrm = $01
SYMBOLRdTime = $02
SYMBOLRdAIrm = $03
SYMBOLAIrm1 =504
SYMBOLAIrmO = $05

SYMBOLWrXTm = $10
SYMBOLWrXAlrm= $11
SYMBOLRAXTm =$12
SYMBOLRdXAIrm= $13
SYMBOLAIrm1X =$14
SYMBOLAIrm0X =515
SYMBOLSSAIrm = $16
SYMBOLSAAIrm = $17
SYMBOLLAAIrm = $18
SYMBOLGetAlrm = $19

' This program demonstrates basic timekeeping functions using the Pocket
' Watch B real-time clock module from Solutions Cubed. A Scott Edwards'

' SEE Serial Backpack LCD

SYMBOLLcdIO =4

SYMBOLLecdBaud= N2400

SYMBOL | = SFE
SYMBOL CIrLCD = $01
SYMBOL CrsrHm = $02
SYMBOL CrsrlLf = $10
SYMBOL CrsrRt = $14
SYMBOL DispLf =518
SYMBOL DispRt = $1C
SYMBOL DDRam = $80
SYMBOL CGRam =840

SYMBOLBtnDly =35

! write time — standard

' write alarm — standard
' read time - standard

' read alarm - standard
"alarm on

' alarm off

' write time - extended

' write alarm — extended
' read time — extended

' read alarm - extended
*alarm on - extended

" alarm off - extended

' single-shot alarm

' short astable alarm
'long astable alarm

' get alarm characteristics

' backpack instruction toggle

' clear the LCD

' move cursor to home position
' move cursor left

' move cursor right

' shift displayed chars left

' shift displayed chars right

' Display Data Ram control

' Char Gen Ram control

' delay for BUTTON loop

' —| Variables ]

SYMBOLsecs =B0
SYMBOLmins =Bl
SYMBOLhrs =B2
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Serial Display Modules

We offer top-quality LCDs that accept data through a serial

SYMBOLxx =B3 ! space holder for date registers interface at up to 9600 baud. Easy to use with computers and
SYMBOLtempl = B4 controllers (e.g., BASIC Stamps, PCs)—if you can send serial
SYMBOLtemp2 =B5 RS h displ KA - |
SYMBOLbutn = B6 ' BUTTON workspace (RS-232), you can have a display working in minutes
SYMBOLrawTm = W4 ' raw time (minutes past midnight)

Contact us or download
sample user manuals,
catalogs, schematics

' —[ EEPROM Data ]

and other docs from our
| FTP archive.
B : OEMs: serial-to-LCD
| —[ Initialization ] chips and boards sag
. ‘ avallable at great {ED bR
Init: Dirs = %0001 1000 quantity discounts
| Pins = %00001000
PAUSE 1000 ' let clock and LCD initialize ‘
i s
| ' —[ Main Code | |
L !
i Start: GOSUB GetTm " get the clock Il
GOSUB ShowTm ' show clock on backpack led
butn =0
ChkHr: BUTTON SetHr,0,150,10,butn,0,ChkMn " is Set Hours pressed? - =
GOSUB GetTm ' yes, get the clock cou nterfelt Klts
rawTm =rawTm + 60 // 1440

GOSUB SetTm ' set new time ‘ Designed by the author of the Stamp Applications column, the

gfggg;:‘s‘f'rm ;:E;Zybgiec::ﬁzn .8 ‘ Counterfeit is no fake! It's the genuinely easy, truly inexpensive
GOTO ChkHy + 1l pressed? ¢ kit equivalent to the BASIC Stamp | microcontroller. Get started
with microcontrollers today with a $69 Counterfeit Development
ChkMn: BUTTON SetMn,0,150,10,butn,0,Start ' is Set Minutes pressed? : .
GOSUB GetTm e GEURRE clack System, or add a Counterfeit to your Stamp collection for $29.
! rawTm =rawTm + 1 // 1440 |
| GOSUB SetTm ' set new time , Pads for turbo options
| GOSUB ShowTm ' display the change A
PAUSE BtnDly ' pause between changes ‘ s s e 0 hender
GOTO ChkMn " still pressed? (! '
I ‘ EEPROM memory for SIP socket for easy
GOTO Start autostarting BASIC connection of
programs up to 100 pullup/pulldown
] instructions resistors
' —[ Subroutines | | $29
; GetfTm: templ = $02 + TmAlrm ' time (502) or alarm (S03) | /
| SEROUT ClklO,ClkBaud,($55,temp1) | Great low price ) ;
{ ' note that we ignore day, month and year i | . oo SR EEAS St i)
SERIN CIkIO,ClkBaud,secs,mins,hrs,xx,xx,xx | Programming header
rawTm = hrs * 60 + mins ' update raw time value
i M S IS Controll
- ini Serial Servo Controller
| SetTm: hrs = rawTm / 60 ' get hours from raw time
mins = rawTm // 60 ' get minutes from raw time Control hobby servos with a Stamp

' set the clock time
! (alarm if "TmAlrm" input is high)
templ = 510 + TmAlrm ! calculate command code
SEROUT CIklO,ClkBaud,(555,temp1,0,mins,hrs, 10,18,97)
| IF TmAlrm = 0 THEN Done
| ' reset the alarm output duration
: ' every 24 hours for 1 minute
' (the Pocket Watch B increments each value by 1)
SEROUT CIkIO,ClkBaud,($55,LAAIrm,23,0)
' enable the alarm |
| SEROUT ClklO,ClkBaud,($55,Alrm1X) |
J Done: RETURN

or PC computer. Build robots,
automated camera positioners, test
equipment, etc. The Mini SSC
generates precise, stable
servo-control signals based on
simple, serial instructions. Want to
know more? Get our catalog or
download info from our Internet
archive.

| ShowTm: SEROUT LedlO,LCDBaud,(I.CIrLCD) ' clear the lcd

| templ =hrs / 10 ' get the hours 10s digit ‘ .

| temp2 = hrs // 10 ' get the hours 1s digit Scott Edwards Electronics

] SEROUT LcdlO,LCDBaud,(#temp1,#temp2,":")
templ = mins / 10 ' get the mins 10s digit |

| temp2 = mins // 10 ' get the mins |s digit | We accept Visa, Mastercard, Discover, and American Express.

[ SEROUT LedIO LCDBaud,(#temp1,#temp2) Il Personal/company checks OK for mail orders. CODs incur a handling fee.
' remove next 3 lines to conserve code space |
temp] = secs / 10 ' get the secs 10s digit Scott Edwards Electronics = PO Box 160 » Sierra Vista = AZ » 85636-0160
temp2 = secs // 10 ' get the secs 1s digit ph: 520-459-4802 » fax: 520-459-0623 = e-mail: 72037.2612@compuserve.com
SEROUT LedIO,LCDBaud,(":",#temp1,#temp2) J Internet: fipz/fip.nutsvolts.comipub/nutsvolts/scott

. RETURN
= = ,-” BASIC Stamp is a registered trademark of Parallax Inc.
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CABLE GONVERTERS

CALL FOR PRIGING ON
ITEMS NOT LISTED

Qry
5 10 25 50 100
INEW] EE@NVER’?E@Q
CENTURY CT-3000  $68 $64 $60 CALL
COMMERCIAL-11 $75  $70 $65 soz CALL
PANASONIC-1003  $55 $49 $48  $46 CALL
DIGITECH-550 MHZ  $56  $49 $48 46 CALL
N B N/ANW A ST NS
NV-5600 $175 5170 5165 $155  CALL
'NV-5700 $175 $1700 $165 $155  CALL
.Nv-'sanu sm 'slm sws 3155 CALL
CALL
[1 @‘.D EJ P TER

PAN! m.ma 855 CALL

:II:III_..

! REFILL INKS FOR INKJET PRINTERS

| Refill your old cartridge and save. All refill kits come with insiruc(lnns and
needed materials for refilling inkjet Success g

Auvailable for the following:

CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200
Single, Black, $8.00. CANON BJC-600 (BC-201) Single Black or Single
Colors (3 refills) $8.00. CANON Bd-130/300/330 & IBM Exec Jet (Cart
#BJI-481 & 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 BCI-21 black, 30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON BJC-4000/BJC70 and
Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or 15 refills each color for BCI-11
$24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-643B) $19.00. CANON BJC-
800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STYLUS COLOR PRINTER
- (Cart S020034) Single Triple black $19.00; Tri-color kit {Cart S020036) 2 refills each color $24.00.
EPSON STYLUS COLOR H - (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 STY-
LUS COLOR 800 & 1520 Triple Black (S020108) 5 refills total $19.00. EPSON STYLUS COLOR
400, 600, 800, 1520 Tricolor (S020089) 3 refills each color $24.00. EPSON STYLUS 800/1000
(S020025) 3-refill kit, black, $19.00. HP DESKJET 500/550/560 (51608A, 51633A, 51626A) Black
single refills $8.00. HP DESKJET 500/550/560 (51626A). Black 3-bottle kit $19.00. HP DESKJET
500C/550C/560C (51625A) . 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 C,M,Y). Tri-color kit (one refill each color)
$24.00. HP DESKJET 600/660 (HP 51629A) Black three pack $19.00. HP DESKJET
600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP DESKJET 855C/1600C (HP
51645A) Black three pack $19.00. HP DESKJET 855C (HP 51641A) Tri-color kit (2 refills each color)
$24.00. HP PAINTJET and PAINTJET XL (51606A) Black 3-bottle kit $19.00. HP PAINTJET and
PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET XL300 (C1645A & C1656A) Black 3-
refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill each color) HP 51639C,M.Y $24.00. HP
THINKJET, QUIETJET, KODAK DICONIX 150 (51604A or 92261A) black 5 refills $9.00.
IBM/Lexmark/Execjet/4076 (1380620) black 3-refill kit $19.00. IBM/Lexmark Execdet HiC,
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 with-
out making a hole in the cartridge. Consists of special cartridge holder, syringe, plastic tubing, and direc-
tions. $12.00. BULK INK FOR SNAP AND FILL SYSTEM - (black only) 4-0z bottle $18.00; 8-0z bot-
tle $34.00. Specify whether for HP 51626A or HP 51629A

W} HARD-TO-GET PRINTER RIBBONS
Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; TI-850/855

$6.00; Centronics 700 Zip Pack $5.00; C. loh Prowriter Jr., Riteman C+/F+
$6.00; Riteman Inforunner $8.00,
$5.00; Decwriter LA30/36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 1526 $5.00;
Epson JX-80 4-Color $14.00, Prinironix P-1013 $11.00; Star SJ144 color 3-pack $29.00.
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS.
QOver 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed.
Order directly or send SASE for complete list.

Add $2.00 per order shipping. Califomnia 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

. Commodore MPS-801 $5.00; MPS 803

—

714 528-9822 - 800-377-2023 - FAX 714-993-6216
http://www.extremeplay.com/occomp/orr.htm !

Write in 213 on Reader Service Card.

The PRIMER 8085 Based Microprocessor
Training and Control System shows you how
to program by example. Examples &
exercises in the Self Instruction manual
take you from writing simple programs
to controlling motors. Start out in
Machine language, then move on to
Assembler, & then continue on with
optional C, Basic, or Forth Compilers.
This trainer can be used stand alone via
the keypad and display or connected toa PC
with the optional upgrade ($49.95). The Upgrade includes: an RS232 serial
port & cable, 32K of battery backed RAM, & Assembler/Terminal sofiware

* WIRE
* SWITCHES

* Measuring Temperature
+ Using a Photocell to Detect Light Levels
* Making a Waveform Generator
Examples + Constructing a Capacitance Meter
Include: * Motor Speed Control Using Back EMF
* Interfacing and Controlling Stepper Motors
* Scanning Keypads and Writing to LCD/LED Displays
* Bus Interfacing an 8255 PPI (new)

i 2001 | [2

BBS 529-5708 YEARS

OF SERVICE

11 EMAC WAY, CARBONDALE,
618-529-4525 Fax 457-0110
World Wide Web: hiip:/www.emacinc.com

When Visiting Disney World And Sea World. .
Come To The World Of Electronic Surplus!

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-4
And Fairbanks Avenue.

A Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

* RESISTORS

* TRANSISTORS

* TRANSFORMERS
* TEST EQUIPMENT
* MI-CAD BATTERIES

K %k ok ok ok ok ok kK

We Buy Surplus
Electronic Parts —

ORLANDO, FLA. 32853-6186 "

[ PLANS — KITS - SCHEMATICS cont. |

SCHEMATICS AND DOCUMENTA-
TION for remote control miniature
encoded RF and IR transmitter and
receiver boards. $5 Inventive Solu-
tions, PO Box 8, Stratford, NY
13470. E-Mail: invent@klink.net

SRl

CIRCUIT BOARDS. Single sided.
No minimum. No set-up fees. No
hidden costs. No per hole charge,
up to 1,000 holes per panel. Com-
plete price list available. Circuit
Design, PO Box 5415, Central
Point, OR 97502, 541-664-7904.
Phone or Fax. http://www.med
ford.net/circuit/

HOME AUTOMATION via phone

“# COAX

% RELAYS

* HARDWARE

% CAPACITORS

* PANEL METERS

* CIRCUIT BOARDS

* INTEGRATED CIRCUITS

HOURS:
Monday - Friday 8:30-6:00
Saturday 8:30-5:00

* Using the Primer as an EPROM Programmer A without expensive computers, fur-
The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested FAX your list. ;" nace/air coEld. on remotgly oo'mp0-
is $169.95. Please add $5,00 for shipping within the U.S. Picture shown with | nents locally. Minimal wiring'; Mone
upgrade option and optional heavy-duty keypad ($29.95) installed. & g ;
FAX 407/647-4831 Z orders only. Plans $10.95. I:«M
EMAC. inc. onsommasoss  —lamozn, | fuomate, OT5, PO Box 1176,
b, inc. OVER P.0. BOX 536186 . -
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dealer directory dealer directory dealer directory dealer directory dealer directory dealer directory dealer direct

6 ‘ectnry dealer directory dealer directory dealer directory dealer directory dealer direct

»

ALABAMA

Little Professor Book Center
2717 8. 18th St

Birmingham 35209

RT Systems Amateur Radio
Su

pply
8207 Stephanie Dr.
Huntsville 356802

ARIZONA
Batteries, Batteries
3415 W, Glendale Ave. #4
Phoenix 85051

1829 E. Southem Ave.
Tempe 85282

6245 E. Bell Rd.
Scottsdale 85254

Elliott Electronic Supply
1251 8. Tyndail Ave.
Tucson 85713

Tower Records

3E. 9th St

Tempe 85281

CALIFORNIA

Abletronics
9155 Archibald Ave. Unit E
Cucamonga 91730
Advanced
Products, Inc.
1310 "B” E. Edinger Ave.
Santa Ana 92705

onics

905 5. Vermont Ave.
Los Angeles 20006
14928 Oxnard St,
Van Nuys 21411
Allen’s To Go

13461 Hwy. 88
Lockeford 95237

Alltronics

2300-D Zanker Rd.
San Jose 95131
Brand Newsstand
234-1/2 N. Brand Blvd.
Glendale 91

3758 Sepulveda Blvd.
gy
4549 Quall Lakes Dr.
Stockton 95207
Electro Mavin
2985 E. Harcourt St.
Rancho Dominguez 90221
Ford Electronics
8431 Commonwealth Ave.
Buena Park 90621
113 W, ot N\:'m

X a
e
?gold’l Newsstand

e

H’"‘

Lion Electronic Labs
4948 E. Townsend Ave.
Fresno 93727
Op Amp Technical Books
1033 N. Sycamore Ave,
Los Angeles 90038
Pace Elecironics
369 Hampshire Rd.
Thousand Oaks 91361
Panorama Electronics
8737 Van Nuys Bivd.
Panorama City 91402
Porier Ranch News Stand
18473 Devonshire St.
Northridge 91325
Quantum Enterprises
1566 Sirnpson Way
Escondido 92029
Sandy’s Elecironics
Supply, Inc.
20655 Soledad Cyn. Rd. #15
Santa Clarita 91351
Sav-On Electronics
13225 Harbor Bivd.
Garden Grove 92643
News
55 N. Baldwin Ave.
Sierra Madre 21024
Survival Books & Equipment
11106 Magnolia Blvd.
North Hollywood 91601
The Radio Place
5675-A Power Inn Rd.
Sacramento 95824
Tower Books
211 Main St.
Chico 95928
7840 Macy Plaza Dr.
Citrus Heights 95610
1280 E, Willow Pass Rd.
Concord 94520
630 San Antenio Rd.
Mountain View 94040
1600 Broadway
Sacramento 95818
5950 Florin Rd.
Sacramento 95823
2538 Watt Ave.
Sacramento 95812
2727 El Camino Real
San Mateo 94403

Tower Magazines/News
B85 Riverside Pkwy.

West Sacramento 95605
Tower Records/Video
220 N. Beach Bivd,
Anaheim 92801

2520 Durant

Berkeley 94704

212 F St

Davis 95616

5703 Christie Ave.
Emeryville 94608

5611 Blackstone

Fresno 93710

2052 Redwood Hwy
Greenbrae 94904

6310 E, Pacific Coast Hwy.
Long Beach 90803

2280 Market St
SmanclscoMlM
3205 20th A
SanFrurvclsooOMSZ
2525 Jones St.

San Francisco 94133
871 Blossom Hill Rd.
San Jose 95123
14570 Ventura Blvd,
Sherman Oaks 91403

Video Electronics
3829 University Ave.
San Diego 92105

CANADA
Com-West Radio

e,
Vancouver, BC V5X 4K6

Muir Communications Lid.
3214 Douglas St

Victoria, BC VBZ 3ké

Norlink Communications &
Consulting

428 E. Victoria Ave.

Thunder Bay, Ontaric P7C 1AS

COLOMBIA
Roboli-K

Camera 38 No. 10-60.
Local 258, Bogota

COLORADO

Fistell’s Micro Electronics
7023 E. Colfax Ave.

Denver 80220
Iniomoﬁond Tesla Society
2220 E. Bijou St

Colorado Spﬂngs BO9DS

TH Electronics

216 Commerce Dr., Unit 2
Fort Coliins 80524

Tower Records,
2500 E, 1st Ave.
Denver 80206
Western Test
530 Compton #C
Broomfield 80020

CONNECTICUT
Archway News

64 Bank St.

New Miford 06776
Derric Electronics
1660 Whitney Ave.
Hamden 06517
DISTRICT OF
COLUMBIA
Tower Records

2000 Pennsylvania Ave.
Washington 20006

FLORIDA

Alfa Electronic Supply
1602 5. St, Rd. #7
Hellywood 33023
Bob's News & Books
1515 5. Andrew Ave.
Fort Lauderdale 33316

Fort Lauderdale 33301
Mike's Electronic

Distributing Co.
1001 N.W. 52nd St.
Lauderdale

Suryise 33322

GEORGIA

Tower Records

3400 Around Lenox Dr.
Atlanta 30326

HAWANI
SolarWorks!

525 Lotus Blossom Ln,
QOcean View 96737
Tower Records
4211 Waiglae Ave.
Honolulu 94816

611 Kesaumoku
Honolulu 96814

“DE

The dealers listed below carry the !atest issue of Nuts & Vo!ts for your convenience.

The Current Source
5159 Glenwood
Boise 83714

ILLINDIS

City Newsstand
4018 N. Cicero
Chicago 60641
Pick's Electronics
Lewis Park Mall
Carbondale 62901
Tower Records/Video/Books
383 W. Army Trail Rd.
Bloomingdale 60108
2301 N. Clark St. #£200
Chicago 60614

1209 E. Golf Rd.
Schaumburg 60173

KANSAS
Lioyd's Radio &
Electronic, Inc.
220 W. Harry St.
Wichita 67213

LOUISIANA
Lokeside News
3323 Sevem Ave.
Metairie 70002
Tower Records
408 N, Peter St.
New Orleans 70130

MARYLAND

Silicon Valley Electronics
2014-A Industrial Dr.
Annapolis 21401

Tower Records/Video
2566 Solomons Islkand Rd.
Annapolis 21401

1601 Rockville Pike #210
Rockville 20852

MASSACHUSETTS
Tower Records #172

360 Newbury 5t.

Boston 021156

MICHIGAN
Family Electronics

111 E, Superior St.

Alma 48801

Litle Professors Book Center
22174 Michigan Ave.,
Dearbom 48124

MW

Electronics
229 E. Michigan Ave.
Paw Paw 49079
Purchase Radio Supply, Inc.
327 E. Hoover Ave.
Ann Arbor 48104
Tower Records
1214 5. University Ave.
Ann Arbor 48104

MINNESOTA
Radio City, Inc.

2633 County Read 1
Mounds View 55112
MISSOURI
Accurate Instruments
11201 E. 24 Hwy.

gao N. Las Vegas Bivd, VSIG-
North Las Vegas 89030

Radio World

1656 Nevada Hwy.
Boulder City 89005
Tower Records/Video
4580 W. Sahara Ave,
Las Vegas 89102

6450 S. Virginia

Reno 89511

NEW JERSEY
JR Tech Systems
1309 Hwy. 71

Beimar 07719

NEW YORK

All Phase Video
Security, Inc.

70 Cain Dr.
Brentwood 11717
Ham Central

3 Neptune Rd,
Poughkeepsie 12601
Hirsch Sales Corporation
219 California Dr.
Williarnsville 14221
Hi-Tech Repair, Inc.
270 Neelytown Rd.,
Montgomery 12549
Tower Records/Video
105 Old Country Rd.
Carie Piace 11514
350-370 Route 110
Huntington 11746
1961 Broadway

New York 10023

383 Lafayette St.
New York 10003

Compustuff

241 Great Oaks Trl.
Wadsworth 44281
Digital One

7603 Mentor Ave,
Mentor 44060

Foolsteps
4925 Jackman Rd. Store #58
Toledo 43613
Hosfelt Electronics, inc.
2700 Sunset Bivd.
Steubenville 43952
Keyways, Inc.
611 8. Main St,
Miamisburg 45342
Lec's Book Shop
330N. Superior St.
Toledo 43604
Muguzlnel & More

26880 Brockpark Rd. Ext.
North Olmsted 44070

Powermaxx, Inc.
1587 U.S. Route 68 N.
Xenia 45385

OREGON
News & Smokes

Electronics
7940 SW Nimbus Ave. Bidg. 8
Beaverton 97005
960 Conger
Eugene 97402
1545 N. Commercial NE
Salem 27303
Powell's Technical Bookstore
33 NW Park
Portiand 97209
Tower Books
1307 NE 102nd Ave,

Portiarid 97220

PENNSYLVANIA
Business & Computer
Bookstores

213 N. Easton Rd.

Willow Grove 19090

Lehman Scientific
2997-F Cape Hom Rd.
Red Lion 17356
Penn Electronics
2310 A Walnut 5t
Harrisburg 17103
Surplus Al

RR 1 Box 337
Hunlock Creek 18621
Tower Books

425 South St.
Philadelphia 19147
Tower Records

340 W, Dekalb Pike
King of Prussia 19406

SOUTH CAROLINA
555 Elecironics
5646 Farmow Rd.
Columbia 29203

TENNESSEE
Tower Books

204 W. End Ave.
Nashville 37203

TEXAS

BDL News, Inc.

809 Pierce

Houston 77002

3753-B Fondren Rd.
Houston 77063

Tanner Electronics
1301 W. Beltiine £106
Carroltton 75006
The

2713 Galleria Dr.
Arfington 76011
Tower Records
2403 Guadalupe
Austin 78705

VIRGINIA

Electronic Equipment Bank
323 Mill St. NE

Vienna 22180

Satellite

7920 Timberiake Rd.
Lynchburg 24502

Tower Records/Video/Books
6200 Little River Tpk.
Alexandria 22312

4110W. Ox Rd. #12124
Fairfax 22033

1601 Willow Lawn Dr.
Richmond 23230

8369 E. Leesburg Pike
Vienna 22182
WASHINGTON
A-B-C Communications, Inc.
17541 15th Ave. NE

Seattle 98155

Cody Books Ltd.

1122 Fir Ave.

Blaine 98230

afion Source

Supertronix
18650 68th Ave. S,
Kent 98032

Tower Books
10635 NE 8th St.
Bellevue 98004
20 Mercer St.
Seattie 98109

WISCONSIN
Amateur Elecironic

Supply, Inc.

5710 W. Good Hope Rd.
Milwaukee 53223

News & Hobby Center
4758 Packard Ave.
Cudahy 53110
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Low Cost SBC,ISA Data Aeq Cards,
“lllli-lril\kill;{_ IPcw .'|Ir]l[?u;_f cardl...
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Flex5] Is the Easlest 3051 SBC to program and use.
Check sut this ceallguratios:
® B9CS| CPU running st 11 MHz
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®  Download progrem files from PC to on-board ;
Ie nxuu.u":usmnp]k:: *
He® 1 Serial Ports: RSI) & RS4SS suitable for crating s A
i e
‘ﬁ‘: Prototype Area 475" X 315 *
 ilryrrip o e bty
A 3Countrs(16bi0), 2 X 40LCD, A X 4Keypad ¥
74-0 Program in Assembly, C, Basic, PL/M or Forth. f
®  FREE Assembler, Tools, Basic and C compilers,

A® Ml Application Exarmpies, Tech Support. by
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MULTI-TASKING ISA BUS PCWATCHDOG

Unique ISA 8 bit card monitors up to 4 programs and

larms of resets PC if any one crashes. Has relay
* outputs and PC IRQ. Includes two 16 bit counters, 24
> digital VO and software. Only $80

% 8 BIT ISA DATA ACQ CARD, MODEL PCDA
24 user definable Digital L0, 8 channel of 8 bit A'D, 12
I bit counter. 865 wlo counter, $7S with. Call for cetalog

PRINTER PORT DATA ACQ, MODEL PPDA
8 channel of 8 bit A/D, 8 Digital In, 8 Digital Out. Bare
‘board $87 With case & P/S, $130

e
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PPDA or PCDA. Real-time A/D display, read and write
¢ tothe D/ 10, Data-to-disk log. Only $35 Each

The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877

ZO~—AMZZON

http://www.therfc.com/

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

UG-21B/U N Male for RG-213/214........$5.00
UG-21D/U N Male for RG-213/214........ $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913.....$6.00 Pins Only...... $1.50
UG-21D/9913.....$4.00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259 .......... $0.90
UG-176/U Reducer RG-59/8X. .25 or 5/$1.0C
UG-175/U Reducer RG-58/58A .25 or 5/$1.0C
Silver Teflon PL-259/Gold Pin ....................
,,,,,,,,, reerreennreseeeesenennenees 31,00 OF 10/$9.00

MIL-Spec Coax Available (Teflon, PVC IIA)

New Product: Belden 9913F. 9913 with
High Density PE Foam dielectric, stranded
center cond. and Duobond lil Jacket.............

................. wemsneeeneennes B0/t OF $76.00/100f
Also New: 9092, RGBX with Type Il Jacket
It Price:. o iai $23.00/100ft

Call for Specials of the Month

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

8 Pin Mike Female...................cccccnee
8 Pin Mike Male Panel ......
13 Pin DIN for Kenwood...
B8 Pin DIN for lcom ..............

B Pin DIN for Kenwood......................$1.50

Prices Do Not Include Shipping
Orders  800/783-2666

Info  301/840-5477
FAX  301/869-3680

Write In 210 on Reader Service Card.

X
R
PicBasic Compiler

$99 95

BASIC makes it easy for you to

program the fast and powerful

Microchip PIC microcontrollers.

<+ Expanded BASIC Stamp 1
compatible instruction set

+ True compiler provides faster

execution & longer programs
than BASIC interpreters

« In-line assembler & Call support

“* New Features! Peek & Poke,
12Cin & 12Cout

< Supports PIC16C6x, 7x & Bx

< Use with most PIC programmers
PicBasic Compiler Bundle - $179.95
Includes: PicBasic Compiler, EPIC

Programmer, AC Adapter, 25 Pin
Cable, PICProto18 and PIC16F84

Also: PICProto Boards - §8.95-§17.95
EPIC Pocket PIC Programmer - $59.95

*BASIC Stamp is a trademark of Parallax, Inc.

microngincering eabs, e
Box 7532 Colorado Springs CO 80933
( 71 9) 520-5323 FAX 520-1867

@8 www.melabs.com [Z&

Write In 170 on Reader Service Card.

LL CABLE NEEDS
SE HABLAN ESPANOL

CONVERTERS

TOLL FREE ORDER LINE

1-800-361-4586

ALSO
HOOK-UP HELP LINE:

1-630-889-0281
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- ALL BRANDS
WITH REMOTE

COMPETITIVE PRICING

HOURS: Mon. thru Fri. 9-6, Sat. 10-2
30-DAY MONEY BACK GUARANTEE
1 YEAR WARRANTY

MANUALS — SCHEMATICS
WANTED

WANTED: LATE MODEL TEST
EQUIPMENT (Tektronix, HP,
Fluke), and also, test equipment
service manuals. Pepper Systems:
214-353-0257; 214-902-9511 FAX.

MISCELLANEOUS

ELECTRONICS FOR SALE

IMPROVED: PHANTOM, POLICE
LASER/RADAR JAMMER &
DETECTOR: No more tickets or
manufacturer pays them! Guaran-
teed lowest prices. Free brochures.
30-day money back guarantee, 3-yr.
warranty. Visa/MC/COD. Kortesis
Marketing, order 303-548-3995,
FAX or messages 303-699-6660.

VARIAC-SUPERIOR - 240 input,
output 0-240 @ 28A @ 7.8KVA.
Used, in good condition at $200.
Call Roger @ GS&E, 716-338-7001.
VISA-MC available.

FREE FLYER on cable TV, phones,
credit cards info, schematics, project
boards, other misc. items. Bill 1-
800-879-9657.

NUCLEAR ELECTRONICS (NIM,
CAMAC), PMTs, optics, high vacu-
um, and high voltage components
and equipment. Guaranteed quality
at reasonable cost. For catalog,
contact: OE Technologies, Box 703,
La Madera, NM 87539. Ph: 505-
583-2482, Fax: 505-583-9190, E-
Mail: oetech@ newmexico.com

Write in 56 on Reader Service Card.




ELECTRONICS

[n this column, | answer questions about all aspects of electronics, including
computer hardware and software. This column doesn't replace the Tech
Forum that you've grown to love and support. Instead, it will supplement it, so
feel free to participate as always with your questions and answers. You can
reach me on America Online at TJBYERS, on the Internet at TJBYERS@aol.
E(:‘rngc;; % snail mail at Nuts & Volts Magazine, 430 Princeland Ct., Corona,

2000000000000 0GRRRNOGORORRROORRORRORORRROSPORRORRRRORROODS
What's dUp:

Thanks for the lost memories: the story of a virus infection, two readers
looking for part replacements, and specs on old monitors. A more ambi-
tious telephone off-hook circuit, a sensitive IR detector, and a turntable
vacuum tube preamplifier. Finally, two programs that convert Internet
files to text.

Virus Concerns

Q. Will you shed some light on a subject that comes up around here quite
often? Is it possible for a computer to become infected with a virus by merely
reading an E-Mail message?
Charles E. Heisler K3VDB
via Internet

A. Not that I'm aware of. To become infected you need to download a file of
some kind — something that has encoding, such an EXE or MS-Word file.
E-Mail messages are done in ASCIl, which a virus can't attach to.

While we're on the subject, I'd like to thank that reader who infected
my system with a virus. As you know, | try my best to respond to your
needs as quickly as possible, which is why my E-Mail box is always open.
However, this open-door policy also leaves me vulnerable to all kinds of
trash — including viruses. Well, this month, a reader slipped a
StealthBoot.c virus through my defenses, with devastating consequences.
StealthBoot is a very infectious virus that's undetectable by many virus
checkers. Moreover, the longer it lingers, the more damage it does.
Imagine an earth worm eating through your brain, gobbling up brain
cells as it tunnels. That's StealthBool. So, if you're the person who pur-
posely infected me with that phoney "drawing" file, this is your 15 min-
utes of fame. I know who you are and if you try it again, expect a lawsuit
and possible arrest.

I know what your next question is, so let me tell you how I discovered
and rid myself of this virus. Because this particular strain is stealth and
new, it was able to penetrate my first line of defense: a virus checker from
Microsoft that | should have upgraded three years ago. All the really good
virus-detection programs have some form of scheduled upgrading (usually
quarterly) that adds new virus patterns to their scanning process. Well, |
made a copy of a file and gave it to my girlfriend to print out. Guarding
the gates of her computer is the Norton AntiVirus program. While it didn't
identify the virus correctly, it flashed a message that the disk was infect-
ed. Puzzled, | ran a virus search and destroy (clean) operation using her
virus program, only to discover that Norton had lost it. Oops! Big trouble!
I took the diskette back to my PC and gave it a thorough screening. It
wasn't until | downloaded the latest version of Dr. Solomon
(http://www.drsolomon.com) that | discovered the true nature of the
infection. A subsequent check with the newest version of McAfee
VirusScan (http://www.mcafee.com) also located the virus. Howeuver, [
used Dr. Solomon for the innoculation process, just because. This isn't to
say McAfee VirusScan or Norton Anti-Virus are inferior. What I'm saying is
that viruses are always a moving targel. Like the hundreds of strains of
Asian flu that plague us every year, no one vaccine works for all. From
now on, I'll do my scheduled upgrades and daily scour my system for
slimy bugs.

Are You Busy?

Q. On page 93 of the Oct. '97 issue you show how to build a line-in-use indica-
tor for readers who have two phone lines. | built the indicator section of the cir-
cuit using parts from Radio Shack, but the light comes on only when the
phone to which it is connected goes off-hook. If my wife picks up the exten-
sion in the next room, the light won't light. Is there a way to make your
schematic work with extension phones, too, other than buying the Radio
Shack "In-use Indicator" for $12.99 (plus a nine-volt battery)?
Bill Stitzer
Atascadero, CA

With TJ Byers

A. The reason you can only detect your phone off-hook and not the exten-
sion is because the circuit is current operated. In other words, voltage is
generated across the bridge rectifier only when current flows through the
diodes — current triggered by your phone or any other device (fax,
modem, elc.) going off-hook.

PHONE
LINE

When your wife picks up the exten-
sion, no current flows through your line,
and the LED won't light. You need to insert
this circuit in a line that feeds both
phones, such as the building's main _junc-
tion box, which isn't always practical. The
solution is a voltage-sensitive off-hook
detector, like the one below.

This circuit works by sensing the volt-
age status of the phone line. When the
phone is on-hook, the line voltage is about

LED 48 volts. This condition causes current to
flow through the zener diode and turns on
Q1 which, in turn, shunts the bias current
of Q2 to ground and turns Q2 off. When
the line goes off-hook, the voltage drops to
10 volts, which is below the triggering
point of the zener. Q1 turns off, and
restores bias current to Q2, which now
turns on and lights the LED. If you have
trouble detecting the off-hook, increase the
value of the zener from 12 volts to 15 or 20
volts. The beauty of this device is that you can place it in any room and
know if the line is being used by any device in the building — and you
don't have to break the line. The disadvantage is the circuit has a higher
part count and costs more to build.

Red Green

100¥
144

TELEPHONE
OR MODEM

S0k 10k

I’H‘x\ggs. 470 ey
L>—(:3|‘znu s
!

RED GREEN
TELEPHONE LINE

Looking For A Substitute Part

Q. If you have your NTE cross-reference handy, could you please tell me what
| can substitute for an NTE 379? | have one in an ancient Macintosh 512
power supply that has overheated and failed. | think it's a silicon power transis-
tor, and | may have something in my attic that | could use — if | knew what to
look for. However, my Radio Shack references don't show NTE numbers.
Miki Karner
via Internet

A. Hmm, according to my crystal ball this is a very expensive ($8.00) sili-
con NPN power transistor with 12A @ 700V ratings in a TO220 case. The
power dissipation is 100W. Let me see what Radio Shack has that's close
... how about a 25C4274 (RSU 11426145). This is a special order part (via
mail only) that lists for $5.39. Before you replace the transistor, though,
malkee sure the diodes in the low-voltage section aren't shorted, or you'll be
ordering another transistor. BTW, you can cross-reference NTE parts your-
self from their Web site at http;//www.nteinc.com

Tube Preamp

Q. My friend recently gave me an old Pioneer PL-200 turntable, that sounds
pretty amazing — but only after | run it through my fourtrack recorder before
plugging it into the AUX input of my stereo. | would like to build a preamplifier
to replace the tape recorder. After looking through several magazines, |
noticed that old-style tube amps seem to be popular, but are way out of my
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price range. Are there any books or articles out there that show you how to
build a reasonably-priced tube amp for my turntable?

Dave Whiteford

via Internet

A. There's no such thing as a cheap tube amp because the parts that go
into making it are expensive. For example, a 12AX7 tube will cost you
$10.00, not counting the socket. And the high-voitage capacitors cost
many times more than their solid-state counterparts. Still interested? Then
here's a typical turntable pre-amp that'll cost you about $20.00 per chan-
nel (you need two for stereo), plus the cost of a chassis, ventilated cabi-
net, and a power supply (about $40.00, minimum).

47k
lw__u ey
_L Resistors = 5%, 1RW
4TaF Z20k Capacitors = 250WVDC 220k
[am
= o1 100k fire]
I = =
10k 01
+;~ PREAMP
1 our
124X7#5751
1M ™
240k | 033
§TF
v

The circuit is built around a 5751 twin-triode (two tubes in one enve-
lope). This tube is a premium, low-noise 12AX7 with 70% lower gain
which all but eliminates the need for negative feedback — the reason vac-
uum tubes are highly prized in high-end audio pre-amps. The pre-amp Is
RIAA-compensated to match the sound profile of a 33-RPM LP. However,
the circuit isn't complete, as you see, on purpose. Missing from the draw-
ing is the power supply, tube pin-outs, and the filament connections. If
you don't know how to do this, get help from a local HAM radio operator.
The high voltages and open construction can be a deadly combination.
Good luck! Are you sure you don't want the op amp equivalent which
Yyou can construct for less than $20.00?

Converting HTML Files To Text

Q. | would like to find a simple program for stripping out format codes from
downloaded Internet files. For example, <A>, <head>, <h5> would be deleted,
and <ul> Nuts & Volts <\ul> would become simply Nuts & Volts.
Fred Chesson
via Internet

A. The script you're talking about is called HTML (HyperText Markup
Language), and is easily identified by its HTM extension, as in FILE-
NAME.HTM. | combed through many HMTL-to-text conversion programs,
and came up with two that [ think are well-suited for our reader’s needs.
The first is HTMLCOM, a DOS-based file that runs from the DOS prompt.
The second is a Windows program called HTMLASCI. Both files are avail-
able on our Web site (http://www.nutsvolts.com) under the names HTML-
COM.ZIP and HTMLASIC.ZIF, respectively. Both are shareware programs
(S7.00 and $20.00), which you can try for free, and both are zipped files
that need lo be expanded using PKUNZIP (also available on our Web site
under PKUNZIP.EXE for DOS and PK250W16.EXE for Windows). Be
aware, these are conversion programs only; they won't let you edit HTML
files. But you can edit the resulting ASCII files using any text editor or
word processor.

Future Scientist Needs Part

Q. I'm a junior at Greenwich High School currently working on an indepen-
dent science research project. I'm trying to build an electronic circuit that |
found in an article published in the Journal of Chemical Education. The
detector in the schematic is a TIL413, which is no longer in production. |
noticed your article on page 133 of the July '97 issue where you mentioned
an infrared detector. Could this detector be substituted for the TIL413? If not,
could you please suggest another detector that could be used in place of it?
Melissa Otero
via Internet

A. You've taken on a very ambitious project, trying to measure vivo
chlorophyll fluorescence. | wish you luck. The detector you seek has long
ago been replaced with faster and more sensitive PIN diodes. An excellent
replacement is the PN334PA PIN diode from Panasonic. This part is avail-
able from Digi-Key (800-344-4539; http.//www.digikey.com) for just
$1.40. While you're at it, I'd substitute a TL084C op amp for the LM324
shown in the original design, and move a couple of the controls so that
the circuit is more stable. Here's the modified schematic.
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This circuit can also be used to measure other low-level infrared
events. Detection of the weak IR light is achieved by amplifying the out-
put from the PN334PA photodiode. This sensor has a response time of two
nanoseconds and a peak sensitivity at 900 nanometers. To set the NULL,
short out the sensor diode and adjust the 250K pot so that the output of
IC1A is zero. The OFFSET control is used to position the recorder’s pen,

and the GAIN control is used to limit the pen's swing so that it doesn't
bang against the sides.

Scratchy CD Drive

Q. | need help with my CD-ROM, which is rather dirty. Every time | play my
CDs, the drive ends up leaving scratches on the disk. | paid only $29.00, but
that was three months ago, so | can't return it. I'd like to convert the CD music
files to MP3 or WAV format to save them from further damage. Any sugges-
tions?
Alex Bel
via Internet

A. Only $29.00? The CDs this drive is destroying cost more than that!
Toss it and buy a new one. As for converting your music tracks to WAV
files, most of today's sound cards and video capture boards have the abili-
ty to capture CD-quality audio and save them to a file. While we're on the
subject, the video capture cards can capture both synchronized sound
and graphics, but you'll probably want to edit both to refine them and
then re-synchronize them. To do this, look into Animator (Autodesk) or
Premiere (Adobe). These are two completely different types of software.
Animator is for 2-D animation, paint, and sound synchronization.
Premiere handles video editing and special effects. In Animator, you can
create or alter digital video sequences and synchronize the sound. In
Premiere, you can also edit video, create custom transitions and special
effects, and even remix audio into a finalized playback sequence. Be care-
ful, though, this hobby can be addictive.

EGA Monitor Lives?

Q. | have a used color monitor that | purchased surplus, and | need to get
more information on it. | wrote the company (Mitsubishi), and got nowhere.
The monitor is an XC1412C. | believe it is an EGA or CGA monitor, but I'm
not sure. It has a DB-9 connector, and I'd like to get it to work with a Tandy
RSX computer (386SX), which has a DB-15 connector and an AVGA2 video
card running DOS 5.0. | also have an old PC-XT that I'd like to upgrade for use
with this monitor, too, and need to know what | have to add.
Dave Raycroft
va3rj@hotmail.com

A. | can't find anything on this monitor either, but if memory serves me,
it's an EGA monitor. Unfortunately, your Tandy PC has a VGA video con-
troller, and the PC-XT has a monochrome or CGA adapter. So your first
task is finding an EGA video card, which won't be easy. They disap-
peared from the planet over 10 years ago. You might still be able to find
one at a hamfest or parking-lot sale. Or maybe one of our readers has one
gathering dust, which is why I'm including your E-Mail address. If you
locate one of these dinosaurs, make sure you get the cable, too. Now all
you have to do is plug the card into an empty slot and plug in the moni-
tor. You may have to change a switch on the PC-XT from mono to color;
it's located somewhere in the middle of the motherboard. | wouldn't waste
too much time or money on this project. For a couple hundred dollars you
can put together a 486DX system with a 14-inch SVGA (superVGA) moni-
tor that'll run circles around either.

More Old Monitors

Q. | have a little AT&T monitor which I suspect is monochrome. | don't know
what PC it came off, but it has a single cable coming out of it terminating in a

(Continued on page 109)



MO-TECH DISTRIBUTORS

YOUR MIDWEST PANASONIC
CONVERTER WHOLESALER

10 PC 20PC 50PC
TZPC1453G2 $63- $61- $59-

“Top of the line converter” featuring sleep timer, parental lock,
standard/HRC switchable, last channel recall, favorite channel
memory, and 83 channel capable.

TZPC1003 $49- $44- $42-

One of our best selling converters featuring sleep timer,
parental lock, last channel recall, favorite channel memory, and
80 channel capability.

TZPC175DG2 $89- $85- §$82-

Our “Top of the line” converter with volume control. Featuring
sleep timer standard/HRC switchable, parental lock, last
channel recall, favorite channel memory, and 83 channel
capable.

PHONE (810) 739-2710
FAX (810) 739-3517

Lowest Dealer Price Available

+ RA-550E
CATV converter

- Parental lock

- STD/HRC switchable
- 85 channel capability
- Brand new

< R-8750
Volume control
converter

,—
&
\l - Parental control =
- STD/HRC switchable
.;.... - 85 channel capability -
— - Brand New
:A

#* Refurbished w/remote - from $29/ea

4+ No decoder sales wr\Warranty included

METRO SURPLUS 310-515-5085

Hﬁﬂ? Camg

Positive Notch Filters

Internet: www.gofilters.com
Large STOCK on all Available Channels
2 thru 30*, 95 thru 99
0,1,57,58,59,60,61,A1,A2,A3,A4,A5
ORDER BY SINGLE CHANNELS
We Specialize in Large Quantities on every
Channel

Prices as low as $6.00ea

NOBODY BEATS OUR
PRICES

Monday - Friday (8am to 5pm) Central Time
QUALITY METAL CYLINDER TYPE NON-TUNABLE
ABSOLUTELY NO DRIFTING PROBLEMS

Fil
1pc-$16.00 5pcs-$14.00  10pcs-$12.00

25pcs-$10.00 50pcs-$8.00
*Standard Positive Filters, Channels 26-30 add $3.00 more each.

Positive "G and S" Series Filter
1pc-$30.00  5pcs-$28.00  10pcs-$25.00

Tom G. - FL Excellent Service, fast and quick. The only bad thing about this
company is they don't sell Cable Boxes. We hope someday they will.....

David P. - CA We called around for help on filters and nobody had any answers
except one, call the "THE FILTER COMPANY" we did and had an answer in a matter
of seconds.....

John B. - IL Our company buys in the 100 quantities and needs a large selection of
different channels. "The Filter Company” was the only one who was able to

PHONE ORDERS:

1-800-235-8080

Visa, Mastercard and Discover
(UPS COD for established customers)

Anyone implying theft of Cable
Service will be denied assistance
We do not sell Data Blockers,
Bullets or FM Traps !l!

A "TFC" Company

Give our 800 line a howl for the best
service in the Country...... "y
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ATTENTION|DEALERS

BUY DIRECT FROM
THE WHOLESALER

NOVAVIS

10

NV-5600 (PIO) .. ...5199
NV-5700 .........5199
NV-5800 .........5199
NV-5750 (JBB) ....$275

N

A

GET THE BEST PRICES| AND SERVIGE'
ALLIUNITS AREINISTOCK FORIMMEDIATEISHIPMENT:

[ONS

NEW

CONVERTERS

ary
10

CENTURY CT-3000 . . .$65
PANASONIC 145 ... ..579

ary ary
2 50

$60  §55
$74  $69

ALL TYPES OF

CABLE

EQUIPMENT AVAILABLE.

CALL FOR DETAILS.

CALL FOR THIS MONTH’S SPECIALS

1-600=808-3396
DIRECT{CABLE'SUPPLY
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Write in 74 on Reader Service Card.

[ MISC. ELECTRONICS FOR SALE cont. |

QUALITY ELECTRONIC Parts-
Surplus prices! Gold plated dual 5-
way binding post, low as $1.95 ea.
Thermal cutouts, low as $0.40 ea.
Gold plated banana jacks, low as
$1.50 pr. LM340T-5.0, low as $0.40
ea. 3 amp, adj. V. reg IC, low as
$1.65 ea. 20A/125V. Circuit break-
ers, low as $1.35 ea. VHF/UHF var-
actor tuners, low as $9.95 ea.,
MTH8N45 power MOSFETS $1.75
& up, other power MOSFETS $0.50
& up. We have many other items!
Call, fax, E-Mail for free flyer. Hoff-
man Industries, 853 Dundee Ave.,
Elgin, IL 60120, Ph: 847-622-8201,
toll free order line: 1-888-311-4248,
fax: 847-622-8202, E-mail: hoff
manind @ worldnet.att.net Visit our
web site at: http://www.hoffind.com

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL
WIRE AND CABLE since 1973.
ltems available from our stock: Hook
up wire, Automotive primary wire,
GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiat-
ed PVC, SO-CORD, Mil-Spec wire,
Building wire, Welding cable, Bat-
tery cable, Telephone wire, Shrink
tubing, Cable ties, Connectors. If
interested, please call 1-800-626-
7540, FAX: 714-771-5043.
Visa/MC/Amex. SEE US ON THE
INTERNET: http://www.anaheim
wire.com OR E-Mail: info@ana
heimwire.com

RADAR GUNS: MPH Industries,
model K-55. Displays your speed &
target speed. Comes w/case &
iznas;r;ctions. Only $300. 1-800-539-

opAmps

QUICKEST PROTOBOARDS avail-
able. Unique design eliminates 90%
of manual point-to-point wiring.
Compatible with PIC, Moatorola,
Atmel, National, Parallax microcon-
trollers. Oricom Technologies, 303-
444-9776, www.sni.net/~oricom

RFID TRANSPONDERS, only $1?
RCA jacks, 1" speakers. Browse
http://ourworid.compuserve.com/
homepages/dvp or call 503-743-
3194, fax 503-743-2095.

INDOOR RADIO CONTROLLED
BLIMP. Christmas special $40.95.
Radio controlled flying saucer
READY TO FLY. Batteries and 4
cubic feet of helium not included.
West Coast Blimps 760-375-2108.
713 Cottonwood Dr., Ridgecrest, CA
93555. Home Page: http://www.
ridgecrest.ca.us/~jpiri

PCB DRILLS: 50 assorted tung-
sten-carbide bits in plastic cabinet,
only $5. Jack 503-581-6654, fax:
503-581-4382.

ELECTRON TUBES: All types
bought and sold. Daily Electronics,
B-6 10914 NE 39th St., Vancouver,
WA 98682. 1-800-346-6667, 360-
896-5476 FAX.

>

SOLAR-POWERED FAN HAT.
Baseball tyge hat with solar pow-
ered fan. Great for sports fans,

olfers, etc. Available in red or blue.

19 plus $2.00 shipping. CA resi-
dents add 7.75% sales tax.
Visa/MC/Disc/Amex OK. H.T. Orr
Computer Supplies, 249 Juanita
Way, Placentia, CA 92670. 714-
528-9822, 1-800-377-2023, FAX
714-993-6216.

CALL FOR a free electronics cata-
log or visit our web site at www.
bgmicro.com/ B.G. Micro, PO Box
280298, Dallas, TX 75228. Order
line 1-800-276-2206.

50Hz 65KW motor/gen. set $6,500
760-632-9775.

ELECTRONIC ASSEMBLY
MACHINERY. We buy and sell
assembly machinery including sol-
der machines and board cleaners,
insertion machines and lead form-
ers. Petlock Inc., Rialto, CA. 909-
877-8900, FAX 909-877-8902.

MISCELLANEOUS

ELECTRONICS WANTED

WESTERN ELECTRIC audio equi
ment wanted. 1927-1960's. Ampli-
fiers, “receivers,” speakers, x-overs,
tubes, etc. 1-800-251-5454.

WESTERN ELECTRIC WANTED:
1920s-1960s. Amplifiers, mixers,
pre-amps, speakers, tubes, etc.
FREE OFFER 1-800-251-5454.

WANTED: BALANCING machines
& vibration analyzing equipment
manufactured by the following:
Spectral Dynamics, Hofmann, Bent-
ley Nevada, Schenck, IRD Mech-
analysis, Gishoit. Contact Mike Park
at E.T. Balancing, 12823 Athens
Way, Los Angeles, CA 90061. 310-
538-9738, FAX: 310-538-8273.

EXCESS INVENTORY WANTED:
Transistors, semiconductors, capac-
itors, PC boards, & diodes. We buy
it allll Contact: SEMITECH, INC.,
381 Roberts Road, Oldsmar, FL
34677. Phone 813-854-3311, FAX
813-854-3422.

HIGHEST PRICES paid for new and
used tubes. $200+ for Western
Electric 205D (tennis ball shape)
used. $150+ for Western Electric
274A/B (e&graved base) used.
$450+ for Western Electric 252A
and 300A/B (engraved base) used.
$100+ for 2A3 (single plate) used
and many more. Don Singerhouse
tel/fax 715-248-3899.




TESTERS WANTED: Immediate
offers made for Ultrasonic, Magnetic
Particle, Eddy Current, X-Ray and
Borescopes, 24hrs. Leave detailed
message with make/model. 1-800-
530-3371.

WANTED: ELECTRICAL materials,
Allen-Bradley, Agastat, ApBIeton,
Crouse-hinds, T&B, Square D, Pyle
National, Russel & Stoll, circuit
breakers, fuses, connectors. Call
Beiner Sales, 805-376-9044, FAX
805-376-8207.

SS WHITE AIR ABRASIVE wanted.
Model K, H, or similar. Call or fax
Jack, 513-777-0800, 513-779-3931
(voice).

WANTED: ELECTRONIC OR
VISUAL AUTOCOLLIMATORS,
ALIGNMENT TELESCOPES, work-
ing or not. Taylor-Hobson, Hilger-
Watts, Davidson or K&E products;
optical instruments, components.
METROPTICS, PO Box 726, Glen-
dora, CA 91740. Phone: 626-335-
5136, FAX 626-335-7896.

WANTED: TUBE HiFi, Tube the-
ater/commercial amps, speakers
etc. Corner speakers/coaxials/triaxi-
als. Oid ﬁuitars & guitar amps. Altec,
Mclntosh, Marantz, Western Elec-
tric, Scott, Fisher, Dynaco, Electro-
voice, Jensen, Gibson, Fender, Vox
etc. Sonny Goldson, 1413 Magnolia
Ln., Midwest City, OK 73110. 405-
737-3312. FAX 405-737-3355.

WANTED: ELECTRON tubes, ICs,
semiconductors. Astral, PO Box
707NV, Linden, NJ 07036. Call 1-
800-666-8467.

TUBES WANTED - )Jaging cash for
new 5U4GB, 5AR4/GZ34, 6L6GC,
EL-34, 7027, 6550, 6VBGTA 610-
767-9097.

WANTED: EXCESS ELECTRONIC
INVENTORIES, ICs, MEMORY,
EPROMSs, PALs, LEDs, CIRCUIT
BOARDS, DIODES, AND TRAN-
SISTORS. CALL ACTIVE MICRO,
23125494-4851 OR FAX 562-494-

WILL PAY cash for electronic relat-
ed business. Inventory, machinery,
or equipment. ISE 956-350-5555
FAX: 956-350-5574.

WANTED: AVIONICS test equip-
ment, IFR 1200Y3, 40IL, 600A,
750B, also King, Collins, any Litton
inertial nav. equipment, LTN series
33, 39, 51, 58, 72, 92. 941-575-
0138 P, 941-575-2361 F.

BUYING NEW and used vacuum
tubes. Write for bid sheet showing
prices we pay. Antique Triode, 653
Commercial Street, Farnham, NY
14061. Fax 716-549-3823.

WANTED: WAWASEE MODEL JB
1001 SFC/M CB TEST STATION,
916-451-7530 10am-5pm PST.

WANT USED or surplus DC motor
controls or adjustable freguency AC
drives, 1/2 HP and up. DC motors
fractional to 3 HP. C. Woodruff,
5507 55th Ave. So., Seattle, WA
98118. Voice/Fax 206-723-8487.

BBS & ONLINE SERVICES

VISIT DON Lancaster's GURU'S
LAIR website at http://www.tina-
ja.com PICs, pseudoscience, Post-
Script, patents, Tinaja quests, flut-
terwumpers, book-on-demand,
magic sinewaves, money machines,
Navicubes, tramways, wavelets, and
Webmastering. Online reprints, con-
sultants net, forums, annotated hot
links, surplus bargains, great heap-
ing bunches more.

EDUCATION

START YOUR OWN TECHNICAL
VENTURE! Don Lancaster's new
updated INCREDIBLE SECRE
MONEY MACHINE II tells how. We
now have autographed copies of the
Guru's underground classic for
$18.50. Synergetics Press, Box
809-K, Thatcher, AZ 85552. 520-
428-4073. VISA/MC.

DON LANCASTER’S ACTIVE FIL-
TER COOKBOOK is back in print.

To Order Call 1-800-292-7711

Autographed copies of the seven-
teemh(g classic printing $28.50.
SYNERGETICS PRESS, Box 809-
N, Thatcher, AZ 85552. 520-428-
4073. Visa/MC.

BUSINESS

OPPORTUNITIES

MILLIONS IN scrap gold are about
to hit the market in the form of old
computer junk. I'm making a bundle
recycling this material and you can
join me. Call 24-hour message: 603-
645-4776.

Fax: (847) 541-9904

Quality Kits for Hobbyist and Students

All Kits include PCB, all parts, and detailed assembly manuals.

' ecnlclans Tool lt
TK-2000

Contains 25 tools

‘ DeiﬁToo Kit

Contains 25 tools plus a
special meter stand

TK-3000

An electronic technician tool kit At

for the educational field. Heavy-duty
deluxe Plano tool box comes with two
cantilever frays having 18 component
trays. Deep bottom storage area for
bulky items. Quality array of tools meets
l most educational requirements.

service tool kit

in a2 metal reinforced tco! case with
heavy-duty handle and locks. A

Hobbiest Tool Kit
TK-1000

All the tools you'll need to build

these kits. 25 tools contained in

a heavy-duty carrying case.

*39.%

Stereo Cassette Player Kit
AK-200
L

« Transparent Case
« Belt Clip

+ High Resolution

« Includes Headphones Meis

M-1005K .
Digital Multimeter Kit
Low cost, 3 1/2
digih LCD, 18
B ranges, transistor
hq test, diode test,
4 overload protec-
fion and pocket-

> $1Q,9

$1 4.35 AK-220

+ Dual analog/digital

» Rooster crows Photography
every hour.
- Easy-to-build No
&lg‘:ﬂng Soldering
Required Required

o —
35mm Camera Kit
AK-540
§ 95
Learn all about < 1 4|

ELECTRONIC KEYBOARD KIT

524,55

+ 37 mini-size

= 8 tempo rhythms
« 4 custom drums

keys

R

&+ 7 functions
i1 » Remote control included
]

J 524,
; No Soldering
Required

EMOTE CONTROL CAR KIT
AK-870

AM Radio Kit and Training
7 Transistors and 1 Diode

AM/FM-108K

AM/FM Radio Kit and Training Course
14 Transistors and 5 Diodes

29.%

FO-30K
Fiber Optics Technology with
Training Course 24 5%
Learn the basics of fiber oplics data
communications while you build this
exciting kit. Comes complete with all
necessary components.

Course
HY:®

Telephone Kit
Model AK-700
Build this high-tech see-
thru plastic telephone.
Learn theory on how lele-
phones work and then
proudly show off your work
with the transparent phone
case. Complete with all
parts and manual. Neon
lamps flash when the

20 e

Robotic Arm

Talking Clock Kit model ak-210

Features:

« LCD time display

« One button instant time report

» Hourly time announcements

=3 alarm sound choices
rooster crow, buzzer, cuckoo

Regquires o (21 “AA” aneries (ot inckuded)

$14.%

Model OW1-007
The Movit Rebotic Arm is an
educational kit that teaches the
fundamentals of a basic robotic
arm as well as your own mator
skills.

l5 9.95

5 Rsaud

AK-300 Digital Roulette Kit

This Digital Roulette Kit is just
like the real thing. With a push of
a button, the LEDs spin round
and round. Where they stop is
anybody’s guess. It's unique
design includes “pop out” chips
of differant values. Enjoy hours
of fun with this game of chance.
Requires one (1) 8V battery.

Write In 72 on Reader Service Card.

Telephone Hold Button
Model K-18
Put all incoming and oulgo-
ing calls on hold at the press
of a button

Telephone Bug
Model K-35

Suza of a dme, yet fransmits both
sides of a phone convarsation 1o
any FM radio. No battery neaded,

7.5 o
W B

Motion Detector Kit

Model AK-510
Simple and fun to bulld. Compact,
portable, and adds safaty to your
homa or office, Aequires one (1) 9V
battery.

14,55 4

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
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QUESTIONS

Does anyone know how | can modi-
fy my Radio Shack DX-390 digital short-
wave radio so that it doesn't mute while
tuning?
12971 Mike Elesisin

Winters, CA

| would like to make a 50 LED panel
controlled by a number pad where the
LED will come on when the respective
number is pressed in on the number
pad. | want to use high emitting green
LEDs.
12972 Sal Lieata
Brooklyn, NY

| need a schematic/parts list to
build a good bandpass filter and | need
to pass 42 to 50 MHz on a receive
antenna.
12973 KFENID

Essex, CA

| need to get as much information
as | can on kits for music. Such as drum
machines or drum tone boards, syn-
thesizer modules, tone generators,
electronic bass emulators, sounders,
and etc. It doesn't matter if it is compa-
ny producers and schematics or per-
sor-built emulators, etc., resources,
web sites, magazines, books, schemat-
ics, copies of these things of informa-
tion will help me in educating myself.
12974 Troy Thomas Day
Longwood, FL

| am looking for a supplier of
SMPTE time code generator and read-
er ICs. Does anyone know if PIC source

code is available for this purpose?
12975 Mike Uschak
Loyalhanna, PA

In the past few years, | have
designed several analog type measure-
ment instruments that operate
through the parallel port [with ADCs of
course). These have all used GBASIC as
the programming language. GBASIC
addresses the port, with the simple
OUT-- - - for output on the port's eight
output lines/ pins, or INP- - - - for input
so as to look at whatever is present on
at least four of the port's input
lines/ pins.

| just purchased the PRO version of
VISUAL BASIC 5 and discovered that it
will not respond to "OUT- - --" and "INP-
- - =" even though it does respond to
other GBASIC words. Actually it does
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respond with the dreaded "Compile
error - - - Sub or Function not defined,”
but does not do anything useful.

My question boils down to: What
commands [or words or lines or rou-
tines or something] are equivalent to
*0UT ---"and “INP - -- 2"

12976 Richard Schroeder
r.f.schroeder@juno.com

I'm making lighthouse maodels for
gifts. | need a flashing light to operate
off a nine-volt battery, flashing three to
five seconds or so, with a switch.

Can you suggest a circuit? Where
can | get the components? Is it possible
to keep the cost to $1.00 or less [with-
out the battery)? | will need about 125-
150 total.
12977 Andy Osborne
South Walpole, MA

| have an AM/FM broadcast band
radio aboard my boat. | find that the
safety rails (attached to the fiberglass
deck) make a fairly good reception aer-
ial for it and the small portable TV. How
can | make a better set-up using both
rails (about 12 feet long each)? A
hookey jumper works fair, but would like
other and better ideas.
12978 Cliff Steele

Rockford, IL

My problem is finding any service
information, schematic, or similar cir-
cuitry for a ADC model LT 60 linear
tracking turntable. Maybe 10-years-old
or more. The company address was 71
Chapel St., Newton, MA. This was made
in Taiwan. If possible maybe a place to
get service, arm travels only backwards
to home. Wauld like schematic if possi-
ble.
12979 - James Marvel
Rensselaer, NY

How can | make a battery operated

TV using a signal amplifier [small but

strong)? | have a TV set with regular

rabbit ears for reception, and because
of my location my reception is poor.

129710 Anthony E. Smith

Camden, NJ

| would like to get information on a
good and reliable schooltotrain in the
field of RF technician.
129711 Luis Diaz

Paterson, NJ

| need to build a count down
counter with a three or four digit LCD
display keyed with a microswitch or

reed switch. Then at "0" key, a relay to
shut the system off. Maybe thumb
wheel or rotary switches to set each
digit, or maybe a key pad. Cost is impor-
tant so | must build one. | -need a
schematic and parts list. This is to help
our local school.
129712 Mel Goodwin

Terrell, TX

| have a IC-2F and IC-3P made by
Inoue Communication Equipment of
Daska, Japan. | need information on
two diodes D11 and D12 in IC-2F, man-
ufactured in 1970. The diode is
marked TCG110. What is the JEDEC
number or what is the replacement
number? Is this the first ICOM equip-

ment made and sold in the USA?
129713 Jerome F. Musialowski
Cheektowaga, NY

| have a Toshiba T3100 model
PA7037U laptop computer with a non-
working screen. | would like to attach
an outboard monitor to this computer,
but | don't know how to toggle from the
computer's builtin screen to the out-
board monitor.
129714 Ray Gilbert
Sequim, WA

| was given a Hewlett Packard
printer model number 2934A. It also
has four plug-in slots in the back. In one
of the slots is a module Courier
92188A. What is that for?
| would like to connect it to my
Directwave PT 5SM1G66B Pentium PC
with Windows 95. In my printer wizard
under HP selection, there are no choic-
es for that model number. And | don't
have a disk for it. What do | need to do
to connect and make it work on my PC?
| have called many different depart-
ments at "HP" and the best they could
do is to give me another number to find
out how much of a trade-in allowance |
would get if | purchased a new HP print-
er. | have a good laser printer. | would
like to use this one, because it has the
wide carriage to run business forms.
129715 Albin Bauer
via Internet

A friend of mine bought a used
4BBSX computer from one of the local
dealers. We [and | helped) could not get
the 1.4 meg drive to format, coming
back with the "Invalid media or track O
bad - disk unusable. When | put the disk
in my machine it would give me an
empty directory and a serial number of
0000-0000. | put a NEW 1.44 MHz

issue it appearédﬁ in ar'e pﬁiﬁd abu&a

are respmdl
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drive in and received the same results.

Both of the drives would format a
720K, giving the serial number 0000
0000. The dealer thought it was a
defective power supply, but after a few
days replaced the machine, with a 486
DXL4 100 MHz with an Award
Modular Bios V4.50G. Same thing. The
drive will format a 720K disk with no
problem, giving it the same serial num-
ber, 0000-0000! The 5-1/2 drive
works okay on both 360 and 1.2 Meg
disks, giving the same serial #0000
0000.



iimenm#'tﬂs OCT. 1997
~ CAUTION! Timing lights can have up to 1 KV inside them. Use a shorting lead

wntha 50 ohm, 2W resistor in series on all high voltage capac:rmr's inside the light
855000 85 Vou DPBF! it, Sflti each time you maioe changes if you test it while opened |

_' up.

| am assuming !:het I:ght runs off the vehicle 12V and has a third trigger wire

that has to be directly connected to a spark plug wire. Some of the parts you need

- can be found in a junked photofiash unit trigger coil, SCR, small high-voltage film
capacitor. The inductive pickup itself can be made from a ferrite U-1 core set with
10 turns of #26 wire on the "u.” | used Ferroxcube [now called Phillips) 376U250
and 376B250 cores when | converted an old Sears timing light. There will be a lot
of mechanical work involved:

1. Wrap a thin trigger wire around the flashtube, three-five turns of fine wire
[#28-34 GA will do) wound over the length of the tube except the last 1/4%-3/8"
near each end. 2. Make a clamp housing for the inductive pickup cores. It will have
a hinged, springJoaded jaw with the *1" core in it and an opening big enough ta
pass the largest wire you want it to fit. The cable from the pickup to the timing light
can be several feet of coaxial cable. The coax enters the light housing the same

What is not simple is that | t.he +HV varies a lot with engine RPM and can get
very high if the timing light. is turned on when no mggar is present. Usually all that'

- happens is that the trigger circuit free runs” as a relaxation oscillator. If it duesﬁ
this at low RPM [setting timing at idle speed, etc] a h;giwull:age regulatar cirouit
 will have to be added to imit valtage at the SCR. This can be done various ways.
~ The most efficient way controls the converter circuit that makes the high voltage.

The simplest way is to stack up 300-500V of zeners in series and connect them
across the SCR. Use a 68K 2W resistor instead of the 88K 1W shown in the
drawing if this is done. If a better SCR is needed, try a C106M or any other GO0V
sensitive gate SCR.

Timing lights are fairly cheap, so | assume this is bemg dane for fun. If so,
trace the voltage converter circuit and find & way to add a controller to make it
regulate. Set it for B0% of the voltage rating on the large high-voltage film capac-
itor.

Jonathan Wexler
Los Angeles, CA

+HV

way the “direct connected” HV wire did. 3. Add a small cireuit board inside the tim-
ing light to hald the trigger cirucuit and possibly some added circuitry to be dis- Sliow LARGE
_cussed below. PICKUP K ZCHV
_The trigger circuit is fairly simple. = cAR.
_ The +HV and ground connectians are to the two ends of the large high- volt- ﬂ_ﬂ_l_y o comxcaste | Lo
'ags_ film capacitar which is wired across the ends of the flashtube. USE THE i "3 HV CoM
SHORTING WIRE before touching this part. It can have high voitage on it. L2
- - ANSWER TO #108715 using a 4017 CMOS | operate between 3 to 18 Kevin Goodwin
~ When using another format utiiity,.  ggT. 1997 decade counter and a 4049 | volts and are ideally suited Oceanside, CA
it would format the disk and give a The circuit you request- | inverter to drive the LEDs. | tothe battery. power as they G e
directory, both in this machine and ed is easily implemented | The 4000 series CMOS will | use very little current.

mine. | cannot understand how this
could happen. Could you enlighten me?

129716 B. J. Baum
Decatur, IL NOTE:
R1l, R2, R3, are calculated for 12V VCC.
| have an LCD clock and ther- Ula, U1B oscillator freq. is set for 2 hz.
mometer module that can be set on Change values of C2 and R5 to raise or lower frequency.
any given temperature within specified vee
limits. [High or low.] If for example, | set
the high limit for 75 degrees and when o
the ambient temperature reaches 75 ==l

degrees, the module opens one output
port for connecting additional circuitry

for an alarm buzzer, etc. This output
offers a 1.5 volt positive. What simple
circuit could | use to energize a 12-volt
relay?

129717 Mike McFarlane
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via Internet

Is there a machine that allows you
to copy cartridges like Genesis or
Nintendo 647
129718

Internet

Y

| have an old, small multi-band [3 to
30 MHz) “adapter” for an automobile
radio [similar to many sold over the
years by Blaupunkt, Phillips, Telefunken,
Grundig, etc., but this one is a
Japanese copy]. It has push buttons for
different meter bands; a 12-volt power
connection, is solid-state, has an on-off
push button, and connects between the
antenna and the car radio. Once the
band is selected, then the car radio's
analog tuning knob tunes that band. It is
a guite-satisfactory-at-night poor man's
automobile shortwave receiver. [My
income is limited to my monthly social
security check.]

Is there a way to use this little gad-
get with newer digital (PLL) automobile
radios? (They seem to be limited to the
frequency spacing of regular US AM
Continued on page 100
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Qual

Yes, we can help with all your cable needs
QQUALITY PRICES

1-800-394-3043

9am-5pm M-S - Same Day Shipping
1 FULL YEAR GUARANTEE

CALL TODAY!....

QQUALITY SERVICE
QUALITY PRODUCTS
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RESOURCE BIN

_number seventy one |

My secrets of web-
based research

ur usual reminder here
B that the Resource Bin is
. now a two-way column.
. You can get tech help,
consultant referral, and off-the-wall
networking on nearly any electronic,
tinaja questing, personal publishing,
money machine, or computer topic
by calling me at (520) 428-4073
weekdays 8-5 Mountain Standard
Time.

Web Research Secrets

| sure do get a lot of helpline
calls asking about the basic tools
you will need to locate stuff on the
web. So, | thought we might once
again review just where you can go
to instantly get stuff electronically ...

Search Engines

A search engine is a good start-
ing point to find anything on the
web. My favorite search engine is
the Hotbot you'll find at www.hot-
bot.com — Besides the usual
searches for exact phrases or “any”
and “all” words, this site also lets
you find people and even links to
your own website.

The latter sure is a great ego
trip. Finding out who knows about
you is one useful way to see how
well your web promotion efforts are
working. Url links are also a means
to find out what others think about a
site.

Or to find related sites on a
linked list third party collection.

Another popular search engine
is Alta Vista at www.altavista.digi-
tal.com

This one appears to find almost
as much as Hotbot almost as well.
But Hotbot lets me view more
results at once. And lets you restrict
by date. The “find url” feature on
Alta Vista is somewhat hidden. You
have to prefix your search with link:.

As in link:www.tinaja.com

A hint: To find an exact phrase
or a name, put the words in quotes.
This will miss a lot and give you less
hits, but can be fast and accurate.

Some 70 or so of the popular
search engines are gathered togeth-
er at www.wp.com/resch/search.htm
— One brand new inference engine
is offered at www.inference.com/
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infind — This one does not appear
to be able to find all that much, but it
sure arranges what it is able to find
very nicely.

Ezines, Newsgroups,
and Newsletters

These are all special interest
online publications, each having
their own strengths and weakness-
es.

An ezine could be any electroni-
cally published magazine. Some

NEXT MONTH:
Don looks into hew

microwave and wire-

less developmentis.

have print companions; others do
not. Examples of my own ezines
include the Blatant Opportunist,
Tech Musings, Guru's Lair,
Resource Bin, and Hardware
Hacker.

All on www.tinaja.com

The best ezine directory seems
to be John Labovitz's www.meer.
net/~johnle-zine-list — Some other
useful locators are found at
www.dominis.com/Zines or www.
edoc.com/ejournal

My favorite printed zine and web
ezine commentary Iis Seth
Friedman's Factsheet Five at
www.well.com/coni/f5/f Sindex2.html
— There's something here to offend
everyone.

A NewsGroup is a Usenet forum
to which anyone can post and any-
one can subscribe. There are many
tens of thousands of these which
target most any imaginable special
interest topic. The nice thing about
newsgroups is that you might visit
these only when and where you
want, actually reading only those
threads and the authors of current
interest to you.

The bad thing about news-
groups is that their quality can get
really poor. Many newsgroups are
not moderated, so anyone can say
anything. There’s a lot of naive and
misinformed posting here, scads of
hidden agendas, plus great heaping
bunches of invective insults. So

much so that all the real experts in
most fields won't put up with such
time-wasting nonsense.

And are promptly driven away.

Newsgroups are also the home
of trolls. A troll is an life-challenged
and clue-challenged individual who
posts in such a tone as to totally
infuriate the other users into making
irrational responses. Troll skill levels
can range from immature juvenile
newbies to diabolical fiends. Your
surest way to spot any troll is when-
ever they flame themselves on slow
days. Some even conjure carefully
crafted Sock Puppet alter egos.
Needless to say, you never respond
to any troll in any manner. Ignore
them and they'll go away.

Or else Bozo filter them.

You can access these news-
groups through the news server at
your local ISP. Most include news
access in their basic rate; others will
charge a little extra. The news ser-
vice will include a listing and a
search service.

The usual starting point to find
out all about newsgroups is Deja
News at www.dejanews.com/
home_ps.shtml — This one also
lets you scope out those other
groups a given responder is
posting to. Thus, you're able to
quickly run a credibility and
background check. But | like the
Usenet search feature of Alfa
Vista better. It finds more stuff.

I've put a hot linked news-
group list to www.tinaja.com/
text/newslist.html

“FAQ" is short for Frequently
Asked Questions. Better news-
groups do try to answer all of the
obvious queries that newcomers ask
in downloadable files. A master
directory for the FAQ sites appears
as www.faglib.com

Three newsgroup rules: Always
lurk before you post. Preferably for
several weeks. Always carefully
read all the other responses before
posting. And never post anything to
a newsgroup without at least a 24
hour delay for thinking out your
message.

A newsletter (or mailing fisf) can
be thought of as a “subscription
only” newsgroup. The postings are
usually moderated, thoroughly
stomping all the garbage, the
flames, and the trolls. The people
here are usually far more knowl-
edgeable, infinitely more polite, and
the content quality is often much
higher. Membership might be strictly
limited, and charges may apply.

You've got a choice of receiving
dozens (and possibly hundreds) of
E-Mail newsletter messages daily.
Or of receiving a few humongous
and hard to search digest files.
Either way, newsgroups could pro-
vide you with useful information and
contacts. But normally do so in an
annoying and obnoxiously intrusive
way.

new from

DON LANCASTER

ACTIVE FILTER COOKBOOK
The sixteenth (!) printing of Don's bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. $28.50

CMOS AND TTL COOKBOOKS
Millions of copies in print worldwide. THE two
books for digital integrated circuit fundamentais.
About as hands-on as you can get. $28.50 each.

RESEARCH INFOPACKS

Don's instant cash-and-carry flat rate consulting
service. Ask any reasonable lechnical question
for a detalled analysis and complete report. See
www.linaja.com/info01 for specifics.  $75.00

INCREDIBLE SECRET
MONEY MACHINE I

Updated 2nd edition ¢f Don's classic on selling
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY
Don's best early stuff at a harEaln price. Includes
the CMOS bock, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine I, and
Hardware Hacker I reprints. $119.50

LOTS OF OTHER GOODIES
Tech.Musings M or M. . S AL
Asic tha Guru.Lor. U ar il .. .
Hardware. Hacker II, Jii or.IV. .
Micro k|

PosiSeript Bag.innm Stuff.
PaostScript Show and Tell.

Intro fo PostScript. Video. .
PastScript Reference Il . . ..
PosiScript TutoralCookbook.
PostSeript by.Ezan?:p!
Linderstanding.PS. rogra.mming
PaostScript:.A Visual Approa::
PostScript Program. Design .
Thinking.in. PostScript o
LaserWriter Reference . . ............$18.
Type.1 Font.Format .
Acrobat Raferance .

Whole works (all PostScript) . o]
Technical.Insider.Sectefs. ............ FREE

BOOK-ON-DEMAND PUB KIT
Ongoing details on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS
For most individuals, patents are virtually certain
to result in a net loss of sanity, energy, time, and
money. This rarrlnt set shows you Don's lested
and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST 1|
The reprints from all Don's Midnight Engineerin:
columns, Includes a broad range of real world,
proven coverage on small scale technical startu|
ventures. Stuff you can use right now.  $24.5

RESOURCE BIN |

A complete collection of all Don's Nuts & Volits
columns to date, including a new index and his
master names and numbers list. .50

FREE SAMPLES

Check Don's Guru's Lair at hiip:/#/www.linaja.com
for interactive catalogs and online samples of
Don's unique produets. Searchable reprints and
reference resouces, too. Tech help, hot links to
cool sites, consultants. email: don@tinaja.com

FREE US VOICE HELPLINE VISA/MC

SYNERGETICS
Box BO9-NV
Thatcher, AZ 85552
(520) 428-4073

FREE Catalog: http://www.tinaja.com
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Web sita registration
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Newsgroups are tightly targeted. E-Mail
Vanagon @gerry.sdsc.edu with a message of sub-
scribe vanagon or else subscribe vanagon digest,
and you'll be placed on their fine mailing list for a
newsletter on 1987 Synchro 4WD vans with diff
locks.

You subscribe to other newsgroups in pretty
much the same manner. By E-Mailing them your
requests. PAML is one newsletter directory ser-
vice.

At www.NeoSoft.com/Internet/paml|

Finding People

Online phone directories are your obvious
place to start people finding. These do include
Lookup USA at, of all places, www.lookup
usa.com; competitor Switchboard at www.switch-
board.com/cg iqa.dll?MG=; and the Ma Bell toll
free 800 number directory aftnet/dir800.

Lookup USA also can provide maps. A sec-
ond useful map site is Mapquest at www.map
quest.com

If the individual is active online, try finding
them by way of WhoWhere at www.whow
here.com or else use Fourl1 at www.Fourl1.com

If the person you are looking fcr is active in

Basic Research Tools

Here is one quick rundown of the
research sites on the web that | use
most for my own consulting:

Books in Print does not seem to
be online just yet. But Amazon Books
at www.amazon.com is a useful alter-
nate that works even better. Similarly,
that Ulrich’s Periodicals Dictionary
also does not seem to be available
online. Their Oxbridge Media Finder
competitor is now completely blowing
them out of the water at www.medi-
afinder.com

Surprisingly, the complete and
free Thomas  Registry of
Manufacturers is now available online
at www.thomasre gister.com/index.
htm! — You do have to register and
remember a password. This is a
great place to go to find out stuff
about old line companies who are not
yet web-literate.

A great selection of technical
books (many involving historical or
“lost” art) can be located through
Lindsay at www.keynet.net/~lindsay/
— A directory of online published
books is available through
www.cs.cmu.edu/books.himl

I've got a whole page of electrical
engineering links uploaded for you at
www.tinaja.com/eeweb01.html —
Other superb electronics access can
be found at techweb.cmp.com
/eel/docs

Government surplus electronics
are found at 131.87.1.51, while one
leading surplus electronics auction
house is Bentley at www.bent
leysauction.com

Other surplus bargains can often
be gotten at www.tinaja.com/
barg01.html

A USPS zip code directory can
be found at www.usps.gov/ncsc

A great periodical table of the elements is at
www2.shef.ac.uk/~chem?web-elements

A fully searchable patent repository resides at
the patent/womplex.ibm.com — But do remember
that winners appear in the marketplace and losers
appear in the patent directories. More on this in
my Case Against Patents package or at
www.linaja.com/patnt01.html

You can find the darndest stuff on the web if
you dig deep enough. For instance, you can track
Arizona floods real-time with the live stream
gauge satellite monitors at wwwdazten.wr.usg
s.gov/ri-cgi/gen_tbl_pg

Betcha you don't already have this one book-
marked.

Investments, Medicine,
Jobs, and Movies

Let's quickly look at a few of my favorite non-
technical sites. The best investment links I've
found are the superb Wall Street Research
Network at wsm.com

The place doctors go to get info is the fee-
based Medline service. One free medline link is
www.healthy.net

Another very useful medical link is
www.gen.emory.edu/medweb

One extensive job listing source is www.data-
mation.com/plugin/jobs

A leading movie review site is the Internet
Movie Database at /us.imdb.com

Places to buy and sell stuff include www.clas-
sifieds2000.com and the Trader Online people at
www.traderonline.com

Car apprasial is best done through the Kelly
Blue Book at www.kbb.com

Thousands of free catalogs are now offered
by catalog.savvy.com

Essential hacker nutrients are at Mo Hotta Mo
Betta (www.mohotta.com) One good bed and
breakfast directory is www.homearts.com/affil/
ahi/main/ahihome.htm while our favorite B & B is
the Black Range Lodge at www.zianet.com/bl
ackrange/lodge.html

A really great FM station finder is at
wmbr.mit.edu/stations/locate.html

Check this one out.

Adobe Acrobat

Typical web technical information (especially
electronic data sheets) is now presented in Adobe
Acrobat or .PDF format. In one fast-loading single
file, Acrobat can give you a “perfect” camera
ready image, having exactly and only what your
provider wants you to see in precisely the way
they want you to see it. With all fonts and artwork
and images and text fully and perfectly preserved.
Magnifiable, and with text smoothing, even.

If you know the secret insider trick, Acrobat
gives you instant online and hot linked full screen
displays. Just click on your PDF selection and let
it autoload into Netscape. Then enter ctrl-shift-L
followed by ctrl-K. Presto. Your full screen “just
like the printed page” display. Easily navigated
with the usual keys or mouse moves. And print-
able on any newer printer.

A hint: Set your Acrobat full screen prefer-
ences to activate escape, apply vertical wipe, set
cursor hidden after delay, and use loop wrap-
around. But unclick your auto advance.

You can get the latest free Acrobat 3.01 read-
er from www.adobe.com/prodindex/acrobat/read
step.htm! — Always do install Netscape first and
Acrobat 3.01 second, so your plug-ins get proper-
ly placed into your browser.

There's an acrobat newsgroup at
comp.text.pdf and more Acrobat info at www.fina
Jja.com/acrob01.html

Web-Related

Your usual place to go to register your per-
sonal website is Internic at www.internic.net —
They also have their whois at www.internic.
net/cgi-bin/whois that lets you find if a domain
name is in use and who owns it.

Useful locations to promote your website at
no charge now do include www2com.com/~
upfront/launch plus www.ep.com/fag/weban
nounce.html

A handy listing for the internet country codes
appears at www.Fourl1.com/cgi-bin/Fouri11
Main?Country, while the master directory of ISP
Internet Service Providers is at thelist.iworld.com

A few more webmastering access tools:
/www tinaja.com/webwb01.html

PIC-Related

The horse’s whatever on PIC info is Microchip
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at www.microchip.com — Other great PIC sites
include the BASIC Stamp people at www.paral

laxinc.com, Shepard Engineering at
home.att.net/~dennis.she pard, or the Scott
Edwards Electronics at www.seetron.com

A master directory of PIC websites is at
www.tinaja.com/pic500, while PIC reprints and
other useful content are found both at my
/picup01.html and at /picwb01.htmi on the same
site.

Pseudoscience

One of my very favorite activities is pseudo-
science bashing. Besides being mesmerizingly
awful fiction, this can give me unique directions to
present fundamental electronic, chemical, and
physical principles.

| also have this goal of piling up all of pseudo-
science in the middle of a big stage somewhere,
shining a bright light on it, and getting all of you to
conclude “Yup, that sure is a really big pile all-
right.”

Only tiny problem is that a lot of it keeps leak-
ing out of the bottom.

My favorite source for this sort of thing is
www.keelynet.com — Bill Beatty runs his superb
Science Hobbyist site at www.eskimo.com/~billb
which combines both real science and pseudo-
science file downloads. He also hosts a bizarre
free energy forum at www.eskimo.com/~bilb/
freenrg/frng. But watch out for all the “not even
wrong” labwork here.

And, of course, Mosley's old Saucer Smear at
www.mcs.com/~kvg/smear.htm uses “in your
face” journalism to slam UFO friend and foe alike.

Now in their 43rd year!

Cattle Moo Tillations are covered by
www.qtm.net/~geibdan/framest.html

Lots more pseudoscience site links are at
www.tinaja.com/scweb01.html

Just For Fun

Those Guru's and Swami's Union local #204
rules do demand that all technical Internet sites
have a Dilbert and Dogbert link. You'll find them
at www.unitedmedia.com/comics/dilbert — To
pick up all of the latest blonde Aggie redneck
lawer jokes, try www.winn.c om/pwinn/
humor/index/html — | really do like the one here
where Wiley Coyote is filing a product liability suit
against Acme manufacturing.

An interesting variety of site links is offered by
www.persiankitty.com

If you want to go completely off the planet in
your web explorations, do check out the Church
of the SubGenius at sunsite/unc.edu/subgenius

One ultimate for-fun venture is to make a ran-
dom jump somewhere in cyberspace and see
where you land. One good way to do this is by
using www.yahoo.com/bin/top2?122.25 — Since
this link is now “hidden” by its host, it might not
stay around forever.

For More Help

The best way to find things on the web is to
jump in with both feet and start doing it. If you do
not yet have a web account with the local ISP, try
borrowing a friend’s Internet access. Or go to your
local library to begin picking up experience. Or
sign up for a community college course.

Hands-on is everything!

Hot links to all of these mentioned research
tools appear on my Guru's Lair website at
www.tinaja.com — Start with all of those Web
Related Links at www.tinaja.com/webwb01.html
— Then try those seven other link buttons.

Additional insider web tricks and techniques
in the Webmaster Library at www.tiaja.
com/weblib01.htm! — The hot linked version of
this column is up at htip://www.tinaja.

com/glib/resbn71.pdf — Just click on any blue
text to instantly go anywhere mentioned. By using
Acrobat's online full screen feature.

Finally, if you don't want to do your own web
research, I'd be most happy to do most of it for
you. Full details all about my unique InfoPack
consulting service can now be found at www.tina-
Jja.com/info01.htmi

This Month’s Contest

For our contest this month, just tell me about
any useful and unusual web site | don’t already
know about. Tell me what it does. And why you
like it.

There should be a largish pile of my new
Incredible Secret Money Machine Il books going
to the dozen or so better entries, plus an all-
expense-paid (FOB Thatcher, AZ) tinaja quest for
two that will go to the very best of all.

Send all your written entries to me here at
Synergetics, rather than to Nuts & Volts editorial.
NV

Mcrocompurer pioneer and guru Don
Lancaster is the author of 33 books and
countless tech articles. Don maintains his no-
charge US tech helpline found at (52:2 428-
4073, besides offering all of his own books,
reprints, and consulting services. Don also
offers a free calalog full of his unique products
and resource secrets. The best calling times
are 8-5 on weekdays, Mountain Standard Time.

Don is in the process of setting up his
Guru's Lair at http://ww.tinaja.com

Full reprints and preprints of all Don’s
columns and ongoing tech support appear
here. You can reach Don at Synergetics, Box
809, Thatcher, AZ 85552. Or send any mes-
sages to his US Internet address of don@tina
ja.com

Looking for the right crowd
to promote your electronic
products to?

RENT OUR LIST!

FOR ORDERING OR MORE INFORMATION, PLEASE CONTACT:
Response Media Products, Inc.

2323 Perimeter Park Drive, Suite 200, Atlanta, Georgia 30341-1335
(770) 451-LIST - FAX (770) 451-4929

| BUSINESS OPPORTUNITIES cont. il

START YOUR OWN TECHNICAL
VENTURE! Don Lancaster's newl*
updated INCREDIBLE SECRE

MONEY MACHINE Il tells how. We

now have autographed copies of the

 Zenith 1600s

o Sci'ENTiﬁc'_ATIA_NIA  Tocom

I'm .'Eackif ﬁ

Call for 'pr'ti'Cin_:q ON

Jerrold
WE ;REpAi_l_t ANd | Sell Most Converters

v _ _ __ Hours
_ Pnge 1-800-478-0334  9-6 Pacific
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Pioneer

CFI’s

o
702-270-4341
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Guru's underground classic for
$18.50. Synergetics Press, Box
809-K, Thatcher, AZ 85552. 520-
428-4073. VISA/MC.

FOR SALE: TV/VCR/STEREQ/
APPLIANCE sales & service center.
2 locations. Located in sunny south
Florida. Est. over 40 years. Autho-
rized service for over 45 companies.
Part inventory & service literature in
excess of $100,000. Office is fully
computerized. Owner retiring. Must
sell ASAP. Offers accepted. Day
305-632-1267, evening 305-227-
9854, E-Mail: repair4less@world
net.att.net

THE CASE AGAINST PATENTS.
Thoroughly tested and proven alter-
natives that work in the real world,
$28.50. SYNERGETICS PRESS,
Box 809-N, Thatcher, AZ 85552.
520-428-4073. Visa/MC.

ELECTRONICS BUSINESSES,
home based. Part/full time. 250 pg.
comprehensive guidebook, insider
information $19.95. 24 hr. recording
1-800-326-4560 x151.




DYNAMIC Technologies

Advanced Cable Products for a Competitive World

1-40%25731-9555

Suite 541064 Bovstown, NE 68154

Stargate Elite = Stargate Elite Plus

¢ Slim Line Remote Volume Control

* 550MHz / 83 Channel * Audio/Video Out

¢ Parental Control = Slim Line Remote

* Unlimited Favorite Channel = 550 MHz / 83 Channel

* HRC / Standard Switchable ¢ Parental Control

* Auto Fine Tune * Unlimited Favorite Channel
* Manual Tune Override * HRC / Standard Switchable
* 1 Year Warranty * Auto Fine Tune

Manual Tune Override g Eaon

Infinitv 3000 SHARPs™ New Premium DynamicTuner Otargate Infinity 3000A

« SHARP1%5 Tuner NO Other Cable Box Gives a Sharper Picture i mmiﬂdmbkmmm
. DymmicMmmty Recall ' * 125 Chnne.l] 800 MHz
* Parental Control * Volume Control
* Last Channel Recall * Audio/Video Outputs
* Unlimited Favorite Channels * Sleep Timer
* Slim Line Remote * Automatic Low Signal Enhancer
* Automatic Fine Tune . DynamicMemoryReca]]
* Micro Card Slot + Parental Control
* Volume Control * Last Channel Recall
¢ 21::;0 Tf_""'d;“ Outputs + Unlimited Favorite Channels
d ek . §89.95 * Slim Line Remote
¢ Automatic Low Slgnal Enhancer 3 « Automatic Fine Tune $169.00
L L] -
The UItlmate NaVIga.tor Serles Starting at $219.00
* Advanced Baseband Replacement .
* Interactive On Screen Display -
* 250 Channel Capable o]
* Watch One Premium While Recording Another <
= Parental Control with timed lockfunlock schedules %
* Watch and Record ‘z(
* Easy Read Clock i o
* Preloaded Channel Labels
* Unique Favorite Channel Theme System gy
* V-Chip Ready NAVIGATOR 11
* Audio/Video Input and Output
* Addressable/Programmable

Electronic Program Guide Available*

*StarSight Electronic Program Guide
Exclusive to the Navigator Series

One Touch Recording * Displays Time, Date, Rating,
Eliminates Complicated VCR Programming Starring Actors, and More
Current, Future or Series Recording * Seven Day Programming Schedule
Categorizes All Programming * Free Ninety Day Subscription

All products are FCC approved and comply with the 1996 Telecommunications Act Section 304, Subsection 629 entitled Navigation
Equipment. In accordance with the 1996 Telecommunications Act, all Everquest products with decoding functions are addressable and
must be activated by an authorized cable system.

Write in 39 on Reader Service Card. Nuts & Volts Magazine/December 1997 95



Your choice has got to be...
M.FM. COMMUNICATIONS.

Jor...

CELLULAR PROGRAMMING

New ... “Full Plans & Codes to Build Your Own.”

Build your own... Motorola Magic Boxes. “A Small and Neat Box that
Programs via the phones own keypad.” Does EE1,2,3 & StarTAC to
and including version 964F. Full Plans and Code, including five
fully built units with leads. Only $9,999.

Build your own... Motorola Copy-Kats. Does EE1,2,3 & StarTAC to
and including version 964F. Full Plans and Code, including two fully
built & tested units with leads. Only $6,999.

Build your own... NEC Programming Clips. Full Plans and Code,
including a fully built & tested unit. Only $1,499.

Build your own... Ericsson Programming Clips. Full Plans and Code,
including a fully built & tested unit. Only $999.

Cellular Products built & tested, ready to use.
Magic Box & Leads. Motorola EE1,2 3 and StarTAC, only $699.
Copy-Kat & Leads. Motorola EE1,2 3 and StarTAC, only $699.

NEC Clip, only $149. Ericsson Clip, only $119.
ESN Reader (also tracks calls and decodes DTMF), only $1699.
New... Copy-Cat (4way). Motorola, Ericsson, NEC & Sony, only $899.

Call Us Now on... 01144-188-333-0060

Email: MFMCOM123@aol.com

M.F.M. COMMUNICATIONS.
57 Addison Road, Caterham. CR3-5LU. UK.

“This advert is For Information Purposes Only”

Write In 187 on Reader Service Card.

\L Please note: When Purchasing the ESN reader, proof of Cellular dealership will be required. J

1| E.H. Yost & Co.-YOUR SOURCEFOR |

BATTERIES!

¥r AMATEUR / COMMERCIAL / AVIATION RADIO %
¥¥ LAPTOP COMPUTERS ¥t VIDEO CAMCORDERS %
¥ CELLULAR & CORDLESS TELEPHONES ¢
¥r SEALED LEAD ACID ¥ PHOTOGRAPHYx
¥ MEDICAL EQUIPMENT ¥z TESTING EQUIPMENT‘&

_ CALLOR WRITE TODAY FOR OUR FREE CATALOGY

Phone (608) 831-3443 / Fax (608] 831-1082

E.H. Yost & Company 2211-D Parview Rd., Middleton, Wi 53562

mesns

| BUSINESS OPPORTUNITIES cont. |

HOME AUTOMATION DEALERS
WANTED. Free information. Call 1-
800-838-4051 or fax name, address,
and telephone to 402-729-3863.

REPAIRS — SERVICES

ENGINEERING CONSULTING.
Product development from concep-
tual to manufacturing stages. Digital,
analog, and RF expertise. Microcon-
troller designs for HCO5xx, HC11xx,
PIC16C5x. Software design for IBM

PC. ASIC design using XILINX. In-
house schematic capture and PWB.
Steve Hicks, DiaSystems Electron-
ics, 7508 E. Granada Rd., Scotts-
dale, AZ 85257. 602-970-3162. E-
Mail: diasys@cyberhighway.net
website: www.cyberhighway.net/~
diasys

(E)EPROM PROGRAMMING done
quickly and economically. One day
turn around lrplcal Simple copy $3
per device. Also prototyping, design,
and consulting services available.
Call or send SASE to: Luzer Elec-
tronics, 4023 North Bayberry,
Wichita, KS 67226. 316-687-4759,
FAX 316-687-3103.

WORLD OF SAVINGS FROM I.E.S.

We can help with all your cable needs.
One stop source for converter parts, fools, and accessories.

eLow Prices
eQuality Service
*Quality Products

Call now for your FREE catalog.

Feature Of The Month
PIC16C54: $1.95 EACH
PIC16C56: $1.90 EACH

Micro 40 pin Motorola

68H705C8P: $8.50 EACH
Minimum 100 lot

Tel: 405-634-1535
Fax: 405-634-1587

E-Mail: intek8111 @aol.com

CATV REPAIR, most models, great
prices, warranty included. Please
call 573-363-0402.

20,000 + TECHNICAL REPAIRS for
TVs, VCRs, PROJECTION TVs,
CAMCORDERs, AUDIO on disk.
COMPONENT/BOARD LEVEL
REPAIRS. Installs on your hard
drive. Easy look-up by model/chas-
sis number. ADD your own tech
repairs. PRINT out repairs. FREE
DEMO. HIGHER INTELLIGENCE
SOFTWARE, 60 FARMINGTON
LANE, MELVILLE, NY 11747. 1-
800-215-5081.

E”l GHD] B]}- Output | ©

[ lnwtnc
|-= }-v
Bypass{}4 S|l Bypass I

ECBH CE

SEMICONDUCTOR CROSS-REF-
ERENCE Library (SCRL) software
for the PC. 250,000+ devices, with
descriptions, lead and case draw-
ings for most. $69 plus $6 S&H. We
will include the ELECTRONIC
REPAIR TIPS (26,000+) for addi-
tional $20, FCC ID CODES for addi-
tional $10. Checks & credit cards
accepted. E-Mail: customsoft-
ware@usa.net web: hitp://www.elec
tronic-repair.com Custom Software
Creators, PO Box 1092, St. Bethle-
hem, TN 37155. 931-647-6120.

PICS, GALS READ if you've lost
your masters. Programming service
available. Call for info. Network
Sales, 616-683-0500.

We are looking for
'New Distributors for
~ Nuts & Volts Mggazine

" if you would be intereste
sellmg Nuts &'_Volts in yt

phone 909-371 8497
fax 909 371-3052
e Eoall
d;smbutors@nulsvoits com
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Tri 550 Converter Millennium Converter NovaVision Converter Panasonic Converters

$69.00 © $199.00 $179.00

A DOZEN OTHER CONVERTERS AVAILABLE!

Call for Quantity Pnces We accept: MasterCard, Visa, American Express

Open Monday - Friday 10:00 a.m. - 5:00 p.m. Saturdays 10:00 a.m. - 2:00 p.m.
No Florida Salas * We ship same Day » 90 Day Limited Warranty » Visit us at our website www.onestopcable.com » E-Mail: Info@onestopcable.com

Write in 212 on Reader Service Card.

Electronic Swupmeet Sanlee Dnvem 619-56]0052 frontiernet.net Web: http://www.rochesterhamfest.org

v . — OR - SEASIDE - Northwestern Division Convention.
CA - FONTANA - Inland Empire ARC Amateur o - . Randy Stimson KZ7T. 503-297-1175 CA - SANTEE - ARC of El Cajon Ham, Computer &
Radio & Electronics Swapmeet. A B Miller High MA - CMBRIDQE Flea -"laﬂ(EL Kendall Squdr! R T T e e Electronic Swapmeet. Santee Drive-in. 619-561-0052

School. Bill

224138 eves

LAY 2 CA - SANTA ANA - Swapmeet. ACP parking lot.

NE - SOUTH SIOUX CITY - Midwest/Dakota Div, Mary Russo 714-556-6813 Debbie Burton NSDRU, 8157952201
937-276-6930. E-Mail: chair@hamvention.org Web: Convention. Mike Nickolaus NFON, 402-494-6070

http://www.hamvention.org/ e A L SRR R

i L MAY 15161 L IL - PRINCETON - Starved Rock RC Hamfest.
OH - DAYTON - HamVention. Dick Miller N8CBU,

GA - ALBANY - ARC Hamfest. Arthur Shipley
N4GPJ, 912-439-7055

R - B AL R NY - ROCHESTER - Atlantic Division Convention.
CA - BANTEE - ARC of El Cajon Ham, Computer & Harold Smith K2HC. 716-424-7184. E-Mail: rochfst@

JUNE 1998

< ATTENTION CABLE VIEWERS <

CABLE VIEWERS . . .get back to your BASIC 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 5, 10 LOT PRICING
ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)

BAS . c X ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

ELECTR'CAL We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!

COMPETITIVE PRICING — DEALERS WELCOME

e —
WAR E HOUS l N G It is not tae intent of B.E.5.W. to defraud any pay television operator and we will not assist any company or individual in doing the same.

Refer to sales personnel for specifications.

CORPORATION. .~ w0 wiains: RANIEIT L ens0am180 - 567 Shbetng
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Qur readers are always looking for new and interesting electronic items.
Showcase your NEW PRODUCTS here to help stimulate your product’s success.
Submit all news releases, product information, and/or—

250CT CURRENT TRANSDUCER

Ideal for industrial monitoring and
control, Shoreline Electronics intro-
duces the 250CT, an AC/DC current
transducer. The 250CT monitors
both AC and DC current with +1.0%
accuracy at 20°C +5°C and +2.0%
accuracy at 45°C. This Hall-Effect
current sensor allows a user simply
to place a positive or negative cable
through the sensor and measures
up to 250 amps.

Requiring merely a single DC
10-12 volt power supply, the 260CT
has a rise time of <3 microS, oper-
ates up to 400 Hz, and weighs
<100G. Packed into a sleek 58 x 91
x 45 mm frame, the 250CT operates
over a wide temperature range (-10°
to 55° C) with 0.5% linearity over 0
to 250 amps.

Pricing begins at $59.95.

For more information, contact:

SHORELINE ELECTRONICS
2098B WALSH AVE., DEPT NV
SANTA CLARA, CA 95050
408-987-7733 FAX: 408-987-7735
E-MAIL: ShoreElec@aol.com

MOTOR MIND B

otor control is simplified fo a

serial communication stream
with the Motor Mind B. Serial com-
mands can be sent via a one- or
two-wire interface. The short instruc-
tion set designed into the Motor
Mind B allows the user to implement
complex control algorithms quickly
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and with little effort. Bi-directional or
uni-directional DC motors with oper-
ating voltages as great as 30 VDC,
can be used with the Motor Mind B.

This module can handle peak
currents as large as 3.5 amps and
continuous currents of 2 amps.
Package power dissipation must not
be exceeded during use.

Features include the ability to
read a motor's tachometer frequen-
cy (0-65,528 Hz), automated speed
control, 254 discrete steps of speed
control, and motor direction
changes.

The Motor Mind B comes com-
plete with a watchdog timer to elimi-
nate the possibility of a system
firmware failure.

The Motor Mind B's small size
and connection scheme allow the
device to be inserted directly into
circuit boards for production runs, or
into breadboards for easy prototyp-
ing. Complete data sheets and
application notes are available at
“‘www.solutions-cubed.com”

The Motor Mind B comes in a
1.2" x 1.3” SIP module, and sells for
$29.95.

For more information, contact:

SOLUTIONS CUBED
3029 ESPLANADE STE. F
DEPARTMENT NV
CHICO, CA 95973
530-891-8045 FAX: 530-891-1643
E-MAIL:
lon@solutionscubed.com
URL: www.solutions-cubed.com

\/0
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Hirose offers the JR-W series of
high-performance water-proof
circular connectors, developed for
interfaces of a variety of electronic
equipment, including machine tools
and communications equipment.

The JR-W connector was also
developed to be corrosion resistant
in order to be utilized even in
adverse environments.

Plated with black chromium, the
JR-W series offers smooth connec-
tions, provided by five guide points,
and is provided in variable shell
sizes and core numbers.

Cost of the JR-W is $33.50 in
lots of 500.
For more information, contact:

HIROSE ELECTRIC, INC.
2688 WESTHILLS CT., DEPT. NV
SIMI VALLEY, CA 93065
805-522-7958 FAX: 805-522-3217

PEI FILTER PROBE

. Lo
& r“* "‘a
iz Gk - . .
7 .

his new and unique probe is

designed to locate phone, data,
security, and alarm, HVAC and
building control, and de-energized
electrical wiring without picking up
the hum generated by AC wiring.

It works with any PEI tone gen-
erator and speeds cable tracing.

It has volume control, a conduc-
tive tip, momentary on-switch, and
terminals for connection to a test
set.

It is weather-resistant and has
an easy access battery compart-
ment.

For more information, contact:

JENSEN TOOLS INC.
7815 S. 46TH ST., DEPT. NV
PHOENIX, AZ 85044-5399
602-968-6241 FAX: 602-438-1690

BNC T-CONNECTORS

Trompeter Electronics has added
a BNC coaxial T-connector to its
telecom, and audio and video
broadcast lines in two versions: a
50-ohm connector (BN23) and a 75-
ohm version (UBN23).

The new BNC T-adapters
include Teflon dielectric and berylli-

um copper contacts, at a cost of
$5.00 at 100 quantity.
For more information, contact:

TROMPETER ELECTRONICS
31186 LABAYA DR., DEPT. NV
WESTLAKE VILLAGE, CA 91362
818-707-2020 FAX: 818-706-1040
1-800-982-2629
www.trompeter.electronics.industry.net

NX1 PC CARD FRAME KITS

Hirose Electric, Inc., provides NX1
snap-together-type PC card
frame kits, ideal for a wide variety of
PC card I/O applications. Versions
for standard 16-bit and CardBus are
available.

The NX1 reduces the number of
steps needed for PC card frame
assembly eliminating the need for
heat fusion and cooling of covers.

With the NX1, assembly of the
frame kit is possible with a simple jig
tool. The NX1's two-piece construc-
tion enables fast, efficient assembly.
The spring quality of the metal also
maintains stable conduction
between the panels of the NX1.

The frame kits are available with
board offsets of 0.3 mm and 0.9
mm. Back connectors with 15, 25
and 32 contacts are available.

Costs of the NX1 for 15 posi-
tions is $1.99 in lots of 1,000 or
more.

For more information, contact:

HIROSE ELECTRIC, INC.
2688 WESTHILLS CT. DEPT. NV
SIMI VALLEY, CA 93065
805-522-7958 FAX: 805-522-3217

MENTALMAX™

ST FRRRR———.
Selling for $549.00, mentalMAX is

a new all-in-one circuit design
package featuring schematic entry,
printed circuit board layout with
autorouting, and both analog
(SPICE) and digital simulation.

The package is designed for
small companies, individual engi-
neers, students, and others who




want a complete design capability
for a very low cost.

MentalMAX includes the easy-
to-use SuperCAD schematic entry
software. This software allows you
to draw circuit diagrams on A
through E size sheets which can be
printed on any Windows compatible
printer. SuperCAD has nearly 2,000
part symbols including most TTL
and CMOS logic, op amps, discrete
symbols, and others, plus you can
easily add custom s[ymbols.
SuperCAD serves as the front end
to the other mentalMAX software
and seamlessly interfaces to them
directly through menus and display
windows, including the oscilloscope
window for SPICE and the analyzer
window for digital simulation. Output
from SuperCAD includes a netlist
report and a bill of materials. You
can also output drawings to
AutoCAD®.

MentalMAX comes with the pop-
ular SuperPCB program for doing
layouts on printed circuit boards up
to 32" x 32°. SuperPCB features 1
mil (.001") resolution, four signal lay-
ers, silkscreen, paste, and solder
mask layers. It includes industry-
standard Gerber and Excellon out-
puts, and you can print your artwork
on laser and other printers.

The mentalMAX tools will run
under Windows 3.1, 3.11, Windows
95, and Windows NT. You need
about 10M of disk space and at
least 4M of memory.

For more information, contact:

MENTAL AUTOMATION, INC.
5415 136TH PL., S.E., DEPT. NV
BELLEVUE, WA 98006
425-641-2141 FAX: 425-649-0767
hitp://www.mentala.com

ULTRASONIC LEVEL
CONTROLLER

e SONA-TROL® Ultrasonic
Level Controller features a sen-
sor head which can detect changes
down to .006” over a 48" distance or
within 1" up to 20" over the surface.
Eliminating floats, switches, and
hardware subject to wear and corro-
sion, this non-contacting level con-
troller can provide digital or analog
readouts, 0 to 10 VDC or 4 to 20 mA
outputs, and be equipped with cir-
cuits to detect false signals and

compensate for surface rippling.
Ideal for use with liquids, slur-

ries, and solids, the SONA-TROL®

Ultrasonic Level Controller has a

electrically isolated sensor,
adjustable gain and receiver sensi-
tivity, and distance zero offset.
Incorporating a standard oil-tight JIC
enclosure, sensors can be con-
structed from stainless steel or fiber-
glass and be equipped with a purge
ox for hazardous environments.

The SONA-TROL® Ultrasonic
Level Controller is priced from
$799.00 (list).

For more information, contact:

WADDINGTON ELECTRONICS, INC.
25 WEBB ST., DEPT. NV
CRANSTON, Rl 02920
401-781-3904 FAX: 401-781-1650
E-MAIL: johnwn@ids.net

HIGH-PERFORMANCE RECEIVER

eulink is now shipping its DCL-

VHF-RX and DCL-UHF-RX, a
hi?h-perfonnanoe, synthesized, dﬁi-
tal receiver operating in the VHF
band, 153 MHz to 173 MHz and 450
MHz to 470 MHz band, respectively.
They are currently being used in the
National Broadcast Emergency Alert
Systems and Law Enforcement
applications.

The receivers support digital
data, and have excellent audio out-
put that out-performs many high-end
commercial radios. The band
spread is 10 MHz in the receivers
and can be tuned to any frequency
in the selected band.

For more information, contact:

RF NEULINK
7610 MIRAMAR RD., DEPT. NV
SAN DIEGO, CA 92126
619-549-6340 FAX: 619-549-6345
1-800-233-1728
E-MAIL: rineulink@aol.com

PROTOTYPING SYSTEM

WC announces the ASP-1 proto-
typing system for developing
hardware based on Parallax’s
BASIC Stamp microcontrollers. The
system consists of a high-quality
solderless breadboard, a power

source, and two integrated program-
ming cables (one for the Stamp |
and another for the Stamp Il).-

Using this system, designers
can easily try circuits, tear them
agart, and try something different.
There is no soldering or wirewrap-
ping required. The ASP-1 is perfect
for professional designers, hobby-
ists, and it is ideal for educational
use, too.

For more information, contact:

AWC
310 IVY GLEN CT., DEPT. NV
LEAGUE CITY, TX 77573
281-334-4341
alw@al-williams.com

AUTOMATIC WIRE CUTTER

F Industries announces the

release of the RFA-4090, auto-
matic wire and tubing cutter.
Lengths from .01" to 9999" and cuts
up to 9,999 pieces can be pro-
grammed and stored into the micro-
processor. Pieces will run out of the
calibrated machine, pre-measured
and cut at the rate of 1,000 feet per
hour.

For more information, contact:

RF INDUSTRIES
7610 MIRAMAR RD., DEPT. NV
SAN DIEGO, CA 92126-4202
619-549-6340 FAX: 619-549-6345
1-800-233-1728
E-MAIL: rfi@rfindustries.com

FLEXPORT™ MODULAR SERIAL
/O SYSTEM

ataforth Corporation introduces

the new FlexPort™ PC5000
Series of high-performance, serial
input/output boards, and acces-
sories for industrial PC/XT/AT ISA
bus aﬁplicaﬂons.

The PC5000 Series makes it
easy to interface RS-232 and/or RS-
485 data aequisition, control, or data

The new FlexPort PC5000
System consists of two main boards
that plug into the PC/XT/AT ISA bus
and provide two or four serial ports;
two “daughter” interface
SimmPort™ modules that plug into
SIMM sockets on the main cards
and provide two channels each of
RS-232 or RS-485 communications;
RS-485 transmit and receive lines
are transient protected to
ANSI/IEEE C37.90-1-1989; a soft-
ware driver compatible with
Windows 3.1; and a special connec-
tor cable for four-channel configura-
tions.

Prices for PC5000 FlexPort
Serial I/O Systems start at $166.00.

For more information, contact:

DATAFORTH CORP.
3331 E. HEMISPHERE LOOP
DEPARTMENT NV

TUCSON, AZ 85706

520-741-1404 FAX: 520-741-0762

1-800-444-7644
E-MAIL: techinfo@dataforth.com
WEB: www.dataforth.com

WIRELESS REMOTE DATA
ACQUISITION AND CONTROL
SYSTEMS

kyline base stations and remote
platforms contain high speed,
two watts, synthesized, transceiver
modems that have 65,000 unique ID
codes, error detection/correction, 64
programmable RF channels, and a
repeater capability. Skyline comes
in both UHF and VHF versions and
has its own propriety over-the-air
protocol with several options that
can be configured by the user. This
over-the-air protocol is transparent
to the devices on either end and is
configured by hooking the Skyline
up to a computer through the RS232
serial port.

Continued on page 110
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520-1710 KHz band, which | think is
10 KHz instead of the 5 KHz or less
spacing of the shortwave bands.)
129719 Bernard A. Mcllhany
Lebanon, GA

ANSWERS

ANSWER TO #11971 - NOV. 1997
What you mentioned will not wark
without some major modifications. The

o j& g5 ek

original pulse width for the throttle body
injectors that you mentioned are com-
puted by that analog computer and are
calibrated by pulse width for a given
motor.and its unique conditions.

Its mixture is a formulae made up
from varied input signals such as
motor temperature, RPM, vacuum, oxy-
gen sensor, and throttle settings. If this
set-up comes off an eight-cylinder, two-
injector throttle body set up, and you

e

ST R % i

direct the signal to eight separate injec-
tors without any pulse width modifica-
tion, then the fuel pulse duration will be
four times too long, making your mix-
ture far too rich to run. Even if your
computer assembly is from a four-cylin-
der engine. The signal length, hence the
mixture quantity, will still be incorrect
for any V-8 engine.

If you have a gas analyzer and
scope, and add an optical sensor to

your motor with four positions firing

HOME PAGE: www.hamboree.org

‘i“%ww"

E-MAIL: edg@elink.net

% TROPI

., &AR

38th ANNUAL

MIAMI, FLORIDA

CAL HAMBOREE®
RL FLORIDA STATE
CONVENTION

FEBRUARY 7 - 8, 1998

DADE COUNTY FAIR & EXPOSITION CENTER
S.W. 112 AVENUE & CORAL WAY (S.W. 24 ST.)

TALK IN: 146.925

+ Sponsored by Dade Radio Club of Miami, Inc.

ON-SITE EARLY-BIRD EVENTS

FEBRUARY 5 — NOVICE/TECHNICIAN EXAM THEORY REVIEW BY GORDON WEST
WITH LIVE DEMONSTRATIONS AND WORKING EQUIPMENT
9:00 A.M. - 5:00 PM. (One Hour Lunch Break) $25.00

FIVE WPM CODE TEST PREPARATION REVIEW -6 PM. - 9 PM. - $10.00
FEBRUARY 6 — GENERAL TEST CODE AND THEORY REVIEW BY GORDON WEST
9:00 A.M. - 5:00 PM. (One Hour Lunch Break) $25.00

These will be Mr. West's only Southeast Coast classes, so sign up now and begin your home-study with
ARRL or West materials. Contact Hamboree Chairman for full details.

FEBRUARY 6 — ARRL RF SAFETY WORKSHOP by Ed Hare W1RFI, ARRL Laboratory Supervisor
$20.00 ARRL Members, $25.00 Non-Members. Sign up with ARRL Education Dept., 225 Main St. Newington, CT 06111

FEBRUARY 7 - 8

RFI PRESENTATION = INTRODUCTION TO AMATEUR RADIO DISPLAY e LEGAL & FREQUENCY CHALLENGES
« AMATEUR RADIO FOR THE HANDICAPPED « APRS  VHF TRANSMITTER HUNT = YOUTH FORUM
* PROGRAMS BY AMSAT, ARRL, DXPEDITIONS, AND MORE « COMMERCIAL EXHIBITS » THREE SWAP AREAS
* TWO ON-SITE EXAM SESSIONS * FIELD CHECKING FOR DXCC AND CQ AWARDS  NEW CRAFT SECTION &
ALTERNATIVE INTEREST PROGRAMS

AIR-CONDITIONED FACILITY « ON-SITE CAMPING FOR 300 RVs e FREE PARKING FOR 15,000 VEHICLES
o ATM IN MAIN BUILDING » WHEELCHAIR & STROLLER RENTALS * ADDITIONAL REFRESHMENT AREAS

Registration: $5.00 Advance (deadline Feb. 3) — Door: $7.00

Campsites: 3 days (Fri., Sat., Sun.) $45.00 = 4 days
Swap Tables: $28.00 each* plus reg, ticket » Power: $10.00 per user.

(Ticket price includes tax. Camping, tables and power are subject to 6.5% tax.)

ur., Fri., Sat., Sun.) $60.00

HEADQUARTERS HOTELS: (All at same location/facilities & rates to meet your needs)
1201 N.W. LeJuena Road (N.W. 42nd Avenue)
MIAMI AIRPORT MARRIOTT: $140 single, double - plus tax - Tel: 800-228-9290
COURTYARD AIRPORT SOUTH: $105 single, double - plus tax - Tel: 800-321-2211
AIRPORT FAIRFIELD INN SOUTH: $72 single, double - plus tax - Tel: 800-228-2800
Mention “Tropical Hamboree” Cutoff date is January 22, 1998

HOMEPAGE: www.hambaoree.org

TICKET, CAMP, TABLE PAYMENTS PAYABLE TO: DADE RADIO CLUB OF MIAMI, INC.
Mail to: Evelyn Gauzens, WAWYR, 2780 N.W. 3 St., Miami, FL 33125-5059
BOOTH & TABLE INQUIRIES: email: edg@elink.net, Tel: 305-642-4139, Fax: 305-642-1648
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each sequence into two opposing cylin-
der injectors at the same time, one of
the cylinders being at the intake posi-
tion of the firing sequence and the
other at its exhaust sequence [that
cylinder will have a closed intake valve
and this injection will act as a pre-
charge), you will still need to modify all
of the sensor inputs and the pulse
width inside the computer so that the
injector’'s "On Time" is correct for the
exact amounts of fuel necessary for
that motors exact requirements. The
value variance of each input signal com-
ing from such things as the throttle
sensor or temperature gauge may also
not be compatible with that computer.

Most computers are linked to an
oxygen sensor that compensates for
incorrect mixtures, but according to
federal law they are only allowed to
compensate for a minute amount of
error of around two to five percent
overall mixture which won't compen-
sate for all of the errors you will run into
by mismatching the motor to that com-
puter.

It can be done, but basically you will
need to completely overhaul the entire
system just to get it to operate. A bet-
ter way might be to start with a eight-
cylinder computer off of a newer car
and slightly modify it to suit your needs.

Chris
Bieber, CA

ANSWER TO #11973 - NOV. 1997

If you were able to calibrate suc-
cessfully two variacs to give you a per-
fect out- put, then it should be easy for
you to modify two commercial light dim-
mers to simplify your needs.

Using a double gang rotary switch
you replace both of the potentiometers
that normally control the light dimmer
circuit with matched and calibrated
value precision resistors.

You set up using the original poten-
tiometers and reach your desired goal
or phase/voltage on each dimmer and
then measure each of the values off of
the potentiometer on each dimmer.
Copy that down because each of the
dimmers potentiometers will have a
slight variance between them.
Measure accurately.

Do this at the three positions of
your choosing and then replace the
potentiometers with the switch and
exact value resistors. You must use
one percent tolerance resistors and
even after assembling this circuit you
may still find that you have to add a
trimmer pot to one or more of the posi
tions on the switch to fine tune the
slight error that still occurs. The overall
variance shouldn't exceed two percent
depending on load, or overheating will
occur.

Chris
Bieber, CA

ANSWER TO #11972 - NOV. 1997
The connection you need can be
across the tip/ring connection, or
Continued on page 102




+ CopyCat *

o |Software does...1. MOTOROLA (includes Elite EE3 &
StarTac) 2. NEC P100, P200, P300, P400, P600, PTOO"j

(mcludes new versnon)' 5. PANASO'
and 7. MITSUBISHI/DIAMONDTEL!

ALSO AVAILABLE...
Preloaded circuit boards, circuit

board cases with display and keypad & programming
cables! For pricing information, call (770) 973-8474
TODAY or visit us on the web at www.celltec.com

Circuit Boaxrds..

T-Way Starlac
as low as S495 !

ABOUT US

Midnight Communications (a division of Cellular Technology Group) was one of the first importers/distributors of the “stand alone” programmer

(i.e. “black box”, “copy cat”, “kopy cat”, etc..) WE ARE PART[CIPANTS IN THE BBB’s CARE PRO(‘RAM AND DO NOT OPERATE OUT

OF A LETTER SUITE OR USE A P.O. BOX. You vited to call or visit us at 434 Old Mill Place, Cartersville (Atlanta) GA. 30062 P chaser
of any product agrees to comply with all local, state ndfed al laws, nlud ng all FCC rules and r glhons Allpod cts are

EDUCATIONAL PURPOSES ONLY. VISIT US ON THE WEB At tp://www.celltec.com NO GEORGIA SALES 7

CALL US TODAY AT 770.973.8474 or e-mail ctg@mindspring.com
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10 PC 20 PC

TZPC1453G2 $63- $61-

memory, and 83 channel capable.

TZPC1003 $49- $44-

80 channel capability.

TZPC175DG2 $89- §85-

Continued from page 100
direct connect to the microphone in the
handset.

ACP's 84th GIANT
COMPU'I'ER

Orange
County's
Original!

REE Admission & Parking"
Shop 100's of Sellers
in ACP's Giant Parking Lot

Advanced Computer Products, Inc.

1310 E.Edinger &
Santa Ana, CA
714-558-8813
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PANASONIC

“Top of the line converter” featuring sleep timer, parental lock,
standard/HRC switchable, last channel recall, favorite channel

One of our best selling converters featuring sleep timer,
parental lock, last channel recall, favorite channel memory, and

Our “Top of the line” converter with volume control. Featuring
sleep timer standard/HRC switchable, parental lock, last
channel recall, favorite channel memory, and 83 channel

In either case, get an audio trans-
former from Radio Shack. The trans-
former should be impedence B-ohm to

50 PC
$59-

=" RF Circuit Design

= Computerized Testing Lab
S Parts Acquisition
FComplete Assembly Facility

$42-

Visit our WEB SITE

$82-

600-chm.

Optionally, get a 2-MFD capacitor,
this should be a Mylar or other non-
polarized [not an electrolytic, tantilum,
etc., do not use a capacitor with + or -
labeled). Then connect the B-ohm side
to the audio output of your voice device.
Place the 2-MFD capacitor in series
with the B00-0hm output. This will give
you a 600-chm output with DC blocking
so it can connect directly across the
phone line, or can be connected to the
handset microphone.

You will also need a way to keep
the line "off Hook" This can be the
phone itself, but doing this, the phone
handset may pick up ambient noise in
the room. Also, if you use it directly
across the phone line, disconnect the
device when not in use.

The 2-MFD capacitor and the DC
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resistance of the transformer across
the phone line will cause the circuit to
answer an incoming call. The 20 Hz
ringing voltage will cause the 2-MFD
capacitor to conduct ringing voltage,
and will exceed the ring trip current,
and go off hook for the duration of the
ring cycle. The phone will ring part of
one time, then the line would go back
on hook.

The effect to the caller would be
picking up the phone during the first ring,
and immediatly putting it back on hook.

You could optionally place a 220-
ohm, 2-watt resistor in parallel with the
2-MFD capacitor.

This would provide a DC path far
the line current, and the circuit would
provide offhook conditions, and audio
coupling inta the phone line. It would act
as a telephone in this configuration.

Ed Pruitt
Keller, TX

ANSWER TO #11979 - NOV. 1897

Home Shop Machinist magazine
had a six-part series [ending with the
Mar./Apr. '96 issue) on building one
that included circuit diagrams and
parts lists. However, its stepper motor
was not computercontrolled like you
want. Nuts & Volts had an excellent
article on building a three-axis stepper
motor controller rig that was comput-
ercontrolled about three years ago
(I've got it, but it is loaned out], more
recently. Electronics Now had one
called "Build the PC Drill" in the Feb. and
Mar. '97 issues that uses two-axis
computercontrolled stepper motors.

If you can't locate someone who
has the HSM issues, the series has
been reprinted in a single volume as
"Build an EDM" by Robert Langlois. It is
a bit pricey at $17.00 plus $4.50 ship-
ping. Their address is Village Press
Publications, P.O. Box 629, Traverse
City, Ml 49685-0629 or call 1-800-
447-7367. | have the issues (around
here some place] if you want to corre-
spond. Hope this helps.

Frank Nally
Louisville, KY
Continued on page 109
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This unique CD-ROM con-
tains 1,000 circuits that
can be knitted together to
create virtually any project
imaginable. In this three-
part series, I show you
how to use this CD to go
from concept to copper,
and build a karaoke ampli-
fier in the process.

In case you missed the first two parts of
this series, let me bring you up to speed. It
began with an innocent enough query
from readers like you who asked, “Where
do you get the answers for your
Electronics Q & A column?” Well, some of
the answers come from years of experi-
ence, but mostly they're the result of
searching through countless stacks of
trade journals and application notes. One
of my many sources is the “Encyclopedia
of Electronic Circuits,” which | refer to as
the CD-ROM of 1,000 circuits. You can
buy this CD-ROM from any well-stocked
software house for just $99.00.

PCB Layout

Encyclopedia of
lectronic Circuits:

by TJ Byers

In addition to sporting over 1,000 circuits, the
CD-ROM contains the entire catalog of EDA
(Electronic Design Automation) software from
Mental Automation. The software lets you import a
circuit from the CD-ROM and convert it into a print-
ed circuit board. Well, that's what this series is
about — going from schematic to copper clad to
finished project using the CD-ROM. For this tutor-
ial, | chose a karacke amplifier as an example. So
far, we've covered circuit capture, project design,
and design medification. All this was done using
SuperCAD ($99.00), the schematic capture pro-
gram.

In this installment, I'll show you how to convert
our schematic (Figure 1) into a printed circuit
board.

Parsing The Pieces

Once you have a SuperCAD schematic on the
screen, it's usually a simple process to convert it
into a circuit board using the SuperPCB software.
However, the transfer from schematic to copper
clad isn't always seamless. For example, our
schematic won't translate into a functional circuit
board the way it stands. Changes have to be
made to the drawing — changes that translate it
from a schematic to a bill of materials drawing, so
to speak.

Let's start with the power supply. First off, |

don't want to have 110VAC applied to any
part of the board. It presents a shock haz-
ard, and it's not a good engineering prac-
tice to mix line voltage with low voltage.
So let's remove S1, F1, T1, and the power
cord from the schematic. This way they
won'’t appear in the netlist — or on the cir-
cuit board. Instead, these parts are mount-
ed in the cabinet and hand-wired together.
In place of T1, we install a five-pin berg
connector. The Power LED (D3) needs to
be replaced with a berg connector, too
(Figure 2).

The microphone also needs to be
removed and replaced with an audio jack
(Figure 3). While we're at it, let's replace
J1 and J2 with a stereo phone jack (Figure
4), which will let you patch into the ear-
phone jack of your CD, stereo, or boom-
box. Finally, we need to replace the
speaker with a berg connector.

The potentiometers can be replaced
with berg connectors, too, because
(except for one) they're not on the circuit
board either. They mount on the front
panel. However, this isn't a wise thing to
do because the symbol changes from a
potentiometer to a connector — which is
quite unacceptable. Fortunately, the hole
spacing is identical to that of a berg con-
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nector — 0.100 inches — so
we can leave the symbol as-is.

Missing Footprints

The next order of business is
to see if SuperCAD's compo-
nent outlines are available in
SuperPCB. Not all schematic
symbols have a physical
equivalent in SuperPCB. For
example, SuperCAD assigns D1
a TO5B outline to the LM383 | | o - A
chip — an outline that's specif- =
ic to National Semiconductor
and not listed in the SuperPCB ]
Iibrary. 1N4001

When the CD-ROM was =
cobbled, the editors had to
draw the circuits by hand from
the pages of the book so that =
they ended up in SuperCAD
format. However, several of
the circuits use parts that
weren't in the SuperCAD
component libraries at
the time — parts that had
to be created from
scratch. Obviously, some 3
of the editors drew their
information from
National Semiconductor e ) 1
data sheets, unaware | TMFPECRNCE 3 47k
that the TO5B outline HIE
wasn't in the SuperPCB INPUT c1
libraries. Since most °-|} &
data sheets list this pack- v it 7
age as a TO220a5, | | ™ ot
went back to SuperCAD, = =
gave the LM383 a new c14 25 g

+12V

el
Lal

POWER

outline, and saved it in el ne 10k
the SuperCAD analog
library (see Part 2 of this
series for details).

Also not found in the
SuperPCB library is the AN 1525 nze
TO220u footprint of U3. 220k
This time, | decided that 560
the outline is popular o G I ‘l‘

Nin
AL
Fil

enough that it had to be + R27 c19
added to the SuperPCB Tonr 0k A
library. You may wonder
why | sometimes refer to

a SuperPCB library and

TREBLE

other times | say libraries. Voo » +12v | inch spacing. Obviously, changes

It's because there are two
libraries. The first is
labeled L1 and the other is
L2. L1 is the default
library, and the only one
that SuperPCB searches
for footprints. Library L2 is
in a separate directory,
appropriately enough
labeled L2. Here's where |
found the TO220u foot-
print. A simple copy com-
mand places this footprint
in the primary library.

Sizing It Up

But these are nothing
compared to the capacitor
footprint folly. SuperCAD
assigns all electrolytic
capacitors with a lead
spacing of 0.600 inches
and all small coupling
capacitors with a 0.250-

JL
STEREC IN

4

.

"
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have to be made because a
10,000uF electrolytic doesn't have
the same footprint as a 10uF tan-
talum. What you have to do is sort
through the schematic and change
each capacitor's outline to match
its pin spacing.

You can switch the package type
on the schematic using the
Custom option under the Edit
menu. However, you'll need a
table listing the various case styles
(Figure 5) within eye shot,
because the package names are
somewhat confusing. After match-
ing the capacitor to its footprint,
you enter the new package style in
the Package/User Defined dialog
box (Figure 6) and click on OK.
The schematic symbol won't
change, but the resulting netlist
will.

Alternatively, you can make the
package changes by editing the
netlist (Table 1), which is what |



did. Editing the netlist (list-
ed under filename.ref) is a
lot faster and simpler than
hopping around the
schematic from capacitor to
capacitor, because it can
be done using a text
(ASCIll) editor or word
processor. Of course, you
still need a copy of the
package outline list.

From Ink To Copper

We are now ready to
convert the squiggly lines
and circles on the modified
schematic (Figure 7) into
copper traces and solder
pads. Start by generating a
circuit board using the
Printed Circuit Board com-
mand under the Utilities
menu (Figure 8). The dialog
box gives you several
options. If this is the first
attempt, check the
“Generate new netlist
option.” After that, you'll
want to turn this option off,
otherwise it'll overwrite any
changes you may have
made to the netlist.

There are three ver-
sions of the SuperPCB pro-
gram to accommodate
users with different needs.
Table 2 lists the differences
between the versions.

For this project, | used
the full version of SuperPCB
($499.00) because it has an
autorouter and automatic
parts placement. The deci-
sion was made on the size
of the project and the com-
ponent count. A smaller pro-
ject, such as a wireless
microphone or digital ther-
mometer, doesn't require
this much power, and can
be easily fabricated using
one of the cheaper versions
of SuperPCB.

Part Placement

With my version of SuperPCB, the parts are
placed on the circuit board in what it thinks is a
logical pattern (Figure 9). It never is. Notice how
the autoplace algorithm placed C20 atop U1. The
other versions of SuperPCB simply stack the parts
in a big heap that you have to distribute. In either
case, you're gonna shuffle around most of the

< SupeiPCB Pails

CLE4P
CLESP
CLE7M
cin
C4T7E4P
CAXLOP3
CAXLOPS
CAXLOPS
CAXLOPE
CAXLOPT
caxLors
CAXLOPS
CAXLLPO
VARCAPL
VARCAPZ
VARCAP3
VARCAP4

Panasonic V-series .0luf capacitor (.2* spacing)
Panasonic V-series .lmf capacitor

Capacitor with 0. 35" spacing

Panasonic V-series 1. Oaf capacitor

Panasonic U-series .47mf capacicor

Axial capacitor with .3" spacing

Axial capacitor with .4 spacing

Axial capacitor with
Axial capacitor with
Axial capacitor with
Axial capaciter with
Axial capacitor with . 9" spacing

Axial ecapacitor with 1.0* spacing

Sprague Goodman l0mm side adjust FILMTRIM(R) variable cap
Sprague Coodman l0mm top & bottom adjust FILMTRIM(R) wariable cap

* spacing
" spacing
* spacing
" spacing

RN RN

Sprague Goodman Smm side adjust FILATRIN(R) variable cap, pl99 Digikey
Sprague Goodman Smm top & bottom adjust FILMTRIM{R) variable cap

parts by hand before you find a layout that works.

What | did first is move the jacks and berg
connectors to the edge of the circuit board, where
they belong. In fact, it's always a good idea to
move wires and cables to the perimeter of the
board whenever possible for servicing purposes.
Then | looked at the schematic, and guessed
where the remaining components would fit best.

nection.

When moving parts, pay
careful attention to the
placement of the bypass
capacitors — they must
be kept as close as possi-
ble to their respective IC.
A useful tool for part
placement is a ratsnest —
which is listed as Rats
Nest under the Process
menu. This utility draws
lines — not traces —
between all the parts on
the circuit board. If you
see a long line connecting
two parts, it means they
should be closer together
than they are (Figure 10).
Unfortunately, Super-
PCB’s ratsnest isn't the
best 've used. It doesn't
have rubber-banding —a
feature that lets the lines
move as the part moves.
With SuperPCB, you
have to move the pan,
erase the lines, and gen-
erate a new ratsnest
Another annoyance,
albeit a common com-
plaint with PCB layout
software and not exclu-
sive to SuperPCB, is that
Rats Nest can't find the
shortest path between
common links, such as
ground wires. What looks
like a long reach may
actually be a short hop.

Design Verification

The ratsnest is also a
useful tool for design veri-
fication. For example,
SuperCAD assigns pin 5
of the LM383 to a power
source labeled V+. All the
other power sources are
labeled VCC. When
SuperCAD generates the
netlist, it doesn't catch the
fact that we want V+ to be
the same as VCC, so no
error is generated. As far
as the SuperCAD design

verification is concerned, pin 5 has a con-

But we know better. In real life, it's a
dangling lead with no place to go. | didn't
realize this until | looked at the ratsnest
and discovered pin 5 had no connection
(Figure 10). | fixed the problem by editing
the netlist and moving pin 5 to the VCC

Karaoke Netlist

T ekl

=T |
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autorouting, is support-
ed by two of the three
SuperPCB programs. In
the batch operation, the
traces are automatically
routed on one or more
layers. If the router hits
a roadblock, it looks for
an alternate  path.
Sometimes it's success-
ful, and sometimes it's
not. The rate of success
depends on component
density, track width, and
pad size and shape. In
really tight spots, you
can use the necking
feature. Necking down
is the process of nar-
rowing a trace skinny

enough to squeak
between the pads of an
IC's footprint.

A board can be
routed using a 25-, 50-,
or 100-mil grid, and
component pads don't
have to fall on the grid
(1 mil is a thousandth
of an inch). However,
traces follow the grid
pattern as closely as
possible. So even
though there may be a
more direct path
between two pads, the
traces will hug the grid
the best they can,
which results in traces
like you see in Figure
11. As tracks are
added, they stack one
atop the other, separat-
ed by a space defined
in the Setup table, usu-
ally 10 mils.

In general, if you're
routing a board with
mostly DIP packages,
then a 50-mil grid is
adequate. However, |
find the 50-mil grid too
coarse for most lay-
outs. My preference is
25 mils, which, oddly
enough, happens to be
the default spacing.

The default trace
width is just 8 mils,
which | find too narrow
for hobby use. Instead,
| prefer to use 20 mils
for the track width
because it's easier to
work with using home
etching methods.

Autorouting

To autoroute a
board, click on the
Batch Route option in
the Process menu. A
dialog box will appear
(Figure 12), from which
you set the trace width,
routing grid, and the
active layers. The Max
length option (mea-
sured in mils) is used to

)
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control the maximum length of
traces on a board, which is
useful for high-frequency lay-
outs. After the router parame-
ters are set, click on the Route
button and watch the traces
magically appear as the algo-
rithm ripples through the pos-
sible combinations.

The autorouter relies heavily
on vias to achieve 100 percent
completion. A via is a “jumper”
wire that connects the trace
from one layer to another. Vias
are useful for getting around
roadblocks, such as an exist-
ing track. Think of them as tun-
nels or freeway underpasses.
Unfortunately, vias are prone
to failure because the hole has
to be filled with a metal plating
to make the connection —
metal plating that's subject to
physical and thermal stress.
So the fewer vias you have,
the better. The Optimize utility
under the Process menu
scours a routed board and
removes unnecessary vias.

Because most readers don't
have access to through-hole
metal plating, my goal was to
design a PC board with no
vias, which | was able to do
after much trial and error. All
my layer-to-layer connections
are made through component
leads.

A Smoothing Massage

Once the traces are in place,
the corners should be round-
ed, a process called smooth-
ing. The smooth operation
replaces 90-degree trace
bends with either arcs or 45-
degree bends. Smoothing has
two benefits: it improves PC
board yield because there's
less risk of shorted traces, and
it reduces RFI radiation (sharp
corners are notorious for emit-
ting noise).

The smooth operation is
applied only after a board has
been both routed and opti-
mized. To initiate the smooth-
ing, click on Smooth under the
Process menu and select the
type of smoothing (Figure 11).

A Sound Message

The last item on this long list
of things to do is to identify the
components for both fabrica-
tion and repair. Fortunately,
every component has a built-in
reference — the same refer-
ence found on the schematic.
However, | took it a step fur-
ther, and so should you.

This project, for example,
has quite a few sound pro-
cessing controls, specifically
several tone and volume
adjustments. To make things
clearer, | used the Draw Text
feature to identify the purpose
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of these potentiometers on the PC board. Other
nomenclature can be added to the board as well,
such as the project's name, the date, and, most
importantly, settings of DIP switches. The more infor-
mation you put on the board, the less documentation
it needs. The nomenclature is placed on the PC
board via a silkscreen mask or by etching the mes-
sage directly into a copper layer; the choice is yours.

It's A Wrap

That does it for this project, and for our review of
the Encyclopedia of Electronics Circuits CD-ROM —
the CD-ROM of 1,000 circuits. Of course, not all pro-
jects have to be as complex as the karacke ampilifier.
I'm sure you'll find many of them suited to your needs
as is. But like | pointed out, you may have to make
adjustments to the artwork or components before you

can turn it into a finished project.

Next time, I'll describe the construction of the
circuit board and fabrication of the karaoke amplifi-
er. Meanwhile, you can download the
PCB layout artwork from our Web site
(http://www.nutsvolts.com); it's under the name
KARAOKE.ZIP. NV

Encyclopedia of
Electronic Circuits:
CD-ROM - $99.00

A\ L
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DB-25 male connector. By any chance, do you have the pinouts for it so | can
make an adapter? Also, | have an old Amiga 1000 with what is supposed to
be an RGB output on the back of it. The problem is it uses a DB-23 (yes, |
said 23 pins) connector. | would like to use it with a nine-pin RGB from my PC.
I don't regularly subscribe to Nuts & Volts Magazine, so an E-Mail reply
would be appreciated.

Gary Depietro

FL

A. What, you aren't a regular subscriber! Why not? Fortunately, you don't
have to be a subscriber to get answers, and here they are (your answer is
in the E-Mail, too).

Amiga 500, 1000, 2200, 2500, 3000, 3500, 4000
Function

Pin Fu

3 Red

B Green

5 Blue

11 Horizontal sync
12 Vertical sync
16-20 GND
MAILBAG

In reading your response in the Oct. '97 Electronics @ & A column regard-
ing the 400-volt vacuum tube power supply, | noted your concern that it might

ATET PC6300 be difficult to locate a two-megohm, two-watt resistor. Indeed, it might — but the
Pin Function Comment resistor in the circuit shown can't dissipate more than 0.08 watts at 400 volts
1 Horizontal sync (or 0.125 watts at 500), so a one-watt, or even a one-half watt resistor should
2 IDO (monitor ID) Logic high for color; nothing for mono be plenty. | suspect you specified a two-watt resistor because of its higher insu-
3 Vertical sync lation breakdown voltage — actually a longer leakage path and more space
4 Red between leads. But this is clearly overkill. In circuits operating at up to 500
5 Green volts, one watt composition resistors are routinely used, and one-half watt resis-
6 Blue tors are not uncommon with 300-400 volt drops across them. | have a sugges-
7 22?2 tion which may satisfy all requirements without requiring a two-megohm, two-
8 9 N/C watt resistor: Use two one-megohm, one-half-watt resistors in series.
10 ID1 (monitor ID) Logic high for color; nothing for mono Michael
11 Mode 0 via Internet
12 N/C Response:
13 -Degauss I'd use a push button | wholeheartedly agree with this conclusion. | remember when one-
14-21 GND half watt resistors were 3/4 inches long, not the puny 1/4 inches they
22,23 N/C measure today. Nice analysis!
24,25 +15V TJ Byers
Q & A Editor
<« TEBLS 0.001H.
o
R %ﬂdé Ray Marston

Continued from page 102

ANSWER TO #11974 - NOV. 1997
To provide DC power to a camera
is pretty simple. You can build the fol
lowing circuit at the TV where you wish
to monitor the activity in the baby's
room, and run RG 58 or RG B. Use RG
6 for longer runs over 100" You wil
need a capactor. Typically, .001 wil
work fine, and a 100 Uh choke. The
choke is placed in series with typically,
the positive side of your 12-volt supply
the other end of the choke is connected
to the center conductor of the RG 59
or RG B. The other lead of the power
supply will be connected to the shield of
the coax. This will provide the needed
12-volts on the line with center conduc-
tor positive, if you need opposite polari-
ty reverse the power leads. Then con-
nect the .001 MFD capacitor from the
same point as the choke, and then to
the connection to the TV. The capacitor
will be a DC block to keep the DC volt-
age from flowing into the TV. The
capacitor will provide a path for the
video on channel three or four to pass.
Many of these cameras have this same
circuit builtin the design to allow a
power,/video connection in one. If your
camera requires separate OC input,
then build an identical circuit for the
camera end of the coax, and connect
the DC out at the choke.
Ed Pruitt
Keller, TX

ANSWER TO #11978 - NOV. 1997

To put video into the computer, you
need a video capture board. The board
can have either a composite video
hack, or some have tuners that allow
you to tune any channel available. You
can watch the video on screen typically
with any super VGA monitor, 1 meg or
more.

rather than full motion video. The stor-
age of full motion video takes so much
space it is not practical for most com-
puters. Even storing it on CD-ROM 650
MB you could likely get 10-15 minutes
of full motion video. There are DVD
Players on the market, They use CD-
ROM-type media, and have typically two
or more hours per DVD Disk. Currently,
| am not aware of any writeable CD dri-
ves that can handle the density
required for the DVD Technology. With
developments in the industry, it should
be available in the near future.

Ed Pruitt

Keller, TX

ANSWER TO #11975 - NOV. 1997

James Waite may already have all
the stuff he needs to get a stereo the-
ater in his living room. If he has a cable
that broadcasts stereo, a TV with
mono audio, a stereo amplifier, and an
MTS stereo VCR.

Take the channel three out of the
cable box for premiums to stereo VCR,
feed the left and right audio to the
stereo amplifier and the channel three
RF to the TV with mono audio. For non-
premiums, the cable can go directly to
the cable ready MTS VCR. Place the
stereo speakers on either side of the
TV to suit and adjust the volume con-
trols to suit. The TV audio can be used
to fill the middle or turned down as one
prefers.

In the event that one inserts a split-
ter in the cable and feeds the extra out-
put to the antenna input of the FM of
the stereo system, most cable compa-
nies have a whole spectrum of FM
stereo programming that this arrange-
ment will play. Just leave the TV off.

Travis Brackeen

Fayetteville, GA

Continued from page 5

are notated with the aid of
multiplier values of R (=
Resistance ‘units’ or ‘ohms’),
K (= 1000 ohms), or M (=
1000,000 ohms); if the compo-
nent’s value contains a deci-
mal point, the point is
replaced by the appropriate
multiplier symbol in the actu-
al abbreviation. For example,
510R (= 510 ohms), 47K (=
47,000 ohms), 4K7 (=4.7K =
4,700 ohms), 4M7 (= 4.7M =
4,700,000 ohms), 8RO (= 8.0
ohms), 2R7 ( = 2.7 ohms),
OR1 (= 0.1R = 0.1 ohms).

Schematic capacitance
values are usually notated
with the aid of multiplier val-
ues of u (pronounced micro-
farad, = 1 millionth of a
Farad), N (pronounced nano-
farad, = 1 thousandth of a
microfarad), or P (pronounced
picofarad, but usually abbre-
viated to ‘puff,’ = 1 thou-
sandth of a nonofarad). Thus,
INO = 1000P = 0.001u, and 1
HO = 1000N = 1,000,000P.

Typical examples of capac-
itance values are 100P (= ON1
=0.1N = 0.0001u), 47N (=
47,000P = 0.047u), 0ul (=
100N = 100,000P = 0.1 uF),
and 47u (= 47,000N =
47,000,000P).

Schematic inductance val-
ues are usually notated with
the aid of multiplier values of
U (pronounced microhenry, =
1 millionth of a Henry), M
(pronounced millihenry, = 1
thousandth of a Henry, or H
(= 1 inductive unit or
‘Henry’). Thus, 1MO = 1000y =

Dear Nuts & Volts:
| really enjoyed the article
by Brian Mork on Disposable
Cameras. | have torn everything
else apart to salvage parts and
to learn how they are construct-
ed. This was a great article.
John B. Stuart
via Internet

Dear Nuts & Volts:

| was suprised to open my
latest issue of N & V today and
find the same article it took me
two hours to search for on the
Internet last night.

The article on disposable
cameras was excellent. I've
been hobbying in robotics for
the past several months and
one of the articles suggested
getting the cameras for their
160 uF caps. I've been mean-
ing to stop by the camera store
for weeks. When I finally did,
they gave me six or seven the
first day. | was astounded to
find all the useful components
in something that would have
been thrown away. At first, I
was going to just tear out the
caps and trash the rest, but my
curiousity got the better of me
and since I'm more of a digital
electronics tech | was curious
to find out how the circuit
worked. Brian's article not only
showed me how a flash circuit
worked, he also enlightened me
in the basics of charge pump
power supplies. Great work.
Thanks for an excellent maga-

zine.
Biff Wheeler
via Internet
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Skyline can be used to monitor
and control physical devices through
a variety of I/O modules. These
modules inside digital I/O, analog
I/O, and various of I/O relay configu-
rations. Up to eight I/O modules can
be connected to a single remote
Skyline platform. Skyline can also
be configured to mimic an operation.

For more information, contact:

RF NEULINK
7610 MIRAMAR RD., DEPT. NV
SAN DIEGO, CA 92126
619-549-6340 FAX: 619-549-6345
1-B00-233-1728
E-MAIL: rfneulink@aol.com

ID1 SOCKET SERIES

irose introduces the surface

mount ID1 socket series for SIM
(Subscriber Identity Module) cards.

Ultra-compact and thin, the ID1
is the world’s smallest socket for
SIM cards: only 2.75 mm in height,
30.6 mm in length, and 17.4 mm in
width.

The ID1 series of sockets com-
plies with the requirements of plug-
in SIM cards meeting the GSM
Standard. Applications include GSM
Standard portable terminals and
portable equipment.

The sockets are available in
standard tray packaging or
embossed type packaging for auto-
matic mounting. The cost of the ID1
is $1.39 in lots of more than 500.

For more information, contact:

HIROSE ELECTRIC, INC.
2688 WESTHILLS CT., DEPT. NV
SIMI VALLEY, CA 93065
805-522-7958 FAX: 805-522-3217

COMPACT POWER SUPPLY
CONNECTORS

irose introduces the MQ172

series of compact power supply
connectors that also doubles as an
I/O connector for small handheld
devices.
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Applications for the three-posi-
tion MQ172 series include handheld
devices such as cellular phones,
handheld computers, and PDAs.

The lightweight MQ172 is not
only space-saving (it is about 60%
smaller than a typical pin jack con-
nector), it also uses a stable two-

oint mating contact and a snap
atch with a positive “click” connec-
tion. Durability is assured through
5,000 insertions. S-shape spring
contacts prevent stressing of solder
joints.

The contacts have 3 amp
capacity and accommodate 24-32
AWG wiring and a choice of three
keyings. Tape and reel packaging
are available.

Cost of the MQ172 series is
$1.20 per mated pair in lots of
1,000.

For more information, contact:

HIROSE ELECTRIC, INC.
2688 WESTHILLS CT., DEPT. NV
SIMI VALLEY, CA 93065
805-522-7958 FAX: B05-522-3217
1-800-879-8071

ACDC-620T CLAMP-ON METER

mprobe Instrument, announces

the release of their new Clamp-
On meter, model ACDC-620T. The
ACDC-620T is the first clamp-on
meter to contain true BMS AC and
DC amperage, true RMS AC and
DC voltage, temperature and differ-
ential temperature, capacitance, and
resistance measurement capabili-
ties.

The circuitry allows recording to
maximum, minimum, and average
values of all parameters possible.

Peak values of AC voltage and
current can also be measured, typi-
cally for motor inrush current appli-
cations.

The ACDC-620T comes com-
plete with DTL-3000 test leads, CC-
ACDC carrying case, MN-1604
nine-volt battery, and instruction

manual.
For more information, contact:

AMPROBE INSTRUMENT
630 MERRICK RD., P.O. BOX 329
DEPARTMENT NV
LYNBROOK, NY 11563
516-593-5600 FAX: 516-593-5682

MICRO POSITIONING SYSTEM

ST, Inc. introduces the new

Micro Positioning System
(patents pending) for its DM718
Automatic SIMM/DIMM Handler.

This system assures a perfect
match between contactors and the
module tabs and helps eliminate
costly retest and quality uncertainty.

This new Micro Positioning
System references the modules to
the JEDEC specified tooling holes
instead of the variable outer edges.
The module is first carried to the test
site and stopped at this proximity.
The center-seeking micro position-
ing pins lower into the two tooling
holes on the module to perfectly
align the module tabs to the contac-
tors. The Micro Position is the only
way to eliminate fallout on automatic
memory module testing.

For more information, contact:

CST, INC.

2336 LU FIELD RD., DEPT. NV
DALLAS, TX 75229
214-241-2662 FAX: 214-241-2661
E-MAIL: cst_inc@ix.netcom.com
WEB: http://www.simmtester.com

VHF FM EXCITERS AND
RECEIVERS

amtronics® has a new line of
VHF FM transmitters and

receivers.

The new T301 exciter and R301
receiver provide high-quality NBFM
and FSK operation on 144-148 MHz
(and 148-174 MHz for export and
government services). Features
include DIP switch frequency selec-
tion, low-noise synthesizer for
repeater service, commercial grade
TCXO for tight frequency accuracy
in wide range of environmental con-
ditions, and fast delivery with no
wait for channel crystals.

The T301 exciter has exception-
al modulation for voice and sub-
audible tones. It uses direct FM
modulation, which allows FSK trans-
mission of data up to 9600 baud.
Power output is 2-3 watts and it is
rated for continuous duty in
demanding applications, such as
repeater service.

The T301 and R301 are avail-
able either in kit form or factory
wired and tested. The T301 exciter
is only $109.00 for the kit or $189.00
wired/tested. The R301 receiver is
$139.00 for the kit or $209.00
wired/tested. Kits use a crystal (sup-
plied) to generate the reference fre-
quency, and a TCXO is optional at
$40.00. Factory built units include a
TCXO as standard equipment.

For more information, contact:

HAMTRONICS, INC.

65-N MOUL RD., DEPT. NV
HILTON, NY 14468-9535
716-392-9430 FAX: 716-392-9420
E-MAIL: jv@hamtronics.com
WEB: http://www.hamtronics.com

DIGITAL PAGING
TRANSMITTERS

Sonik Technologies Corporation
announces the introduction of its
new PagePro family of low-powered
digital paging transmitters. These
units are designed for low-powered
on-site and local area paging and
are also ideal for use as exciters
with high-powered power amplifiers
to provide wide area coverage.

The PagePro family provides
synthesized coverage in the 136-
174, 218-230, 260-280, 450-470,
and 470-490 MHz frequency bands.
Output power is adjustable at 1-5
watts in the 136-174 MHz band and
0.5-2 watts in the other bands.

The PagePro units are pack-
aged in compact fully-shielded metal
OEM enclosures with a large
heatsink to permit continuous duty
operation. Rack mounting is avail-
able as an option. An RS-232 port
provides convenient programming of
the operating frequency and other
parameters.

For more information, contact:

SONIK TECHNOLOGIES
310 VIA VERA CRUZ, STE. 111
DEPARTMENT NV
SAN MARCOS, CA 92029
760-752-1011 FAX: 760-752-1411
E-MAIL: sales @sonik.com
WEB: http://www.sonik.com
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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 beld 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.

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 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.

A photo or drawing may be run at the top of your classified ad for an additional
$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 additional
$50.00 for copy-only ads, or $75.00 for ads with art or photos.

You may fax in ad copy or changes before the closing date (5:00pm on the
10th) 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.

Prepaid ads received by 5:00pm on the closing date (10th of the month) will
appear in the following month’s issue, Ads postmarked through the 10th, but
received after the closing date, will be placed in the next available issue. No
cancellations or changes after the 10th. Cancellations and changes must be
submitted in writing.

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 80. Test Equipment

20. Ham Gear Wanted 85. Security

30. CB/Scanners 90. Satellite Equipment

40. Music & Accessories 95. Military Surplus Electronics
50. Computer Hardware 100. Audio/Video/Lasers

60. Computer Software 110. Cable TV

70. Computer Equipment Wanted 115. Telephone/Fax

= ]
120. Components 155. Manuals/Schematics Wanted
125. Microcontrollers 160. Misc. Electronics For Sale
130. Antique Electronics 170. Misc. Electronics Wanted
135. Aviation Electronics 175. BBS & Online Services
140. Publications 180. Education
145. Robotics 190. Business Opportunities
150. Plans/Kits/Schematics 200. Repairs/Service

ADVERTISER'S INDEX

24DOT7, Inc. ...... .49 Danbar Sales Company -
Abacom Technologies ..43 Detection Dynamics .. .?5
ABC Electronics ..... .76 Dexis .. . 75
Ace Computers ... .17 Direct Cable Suppiy .88
ACP Super Store..... ...102 DYNAMIC Technologies .. .85
Advanced Educational Systems ................78  Earth Computer Tachnologle i .31
Alfa Electronics ... E.H. Yost & Co. . .96
All Electronics Corporation ... ELECTRO MAVIN. 43
Allison Technology Corporation . Electro Tool, Inc. ...... asr i T
Alltech Electronics ..........ccoeceerieecvveciennrannns Electronic Rainbow Ind., Inc. .....ccccveiveeneeen®
Alltronics Electronix Express ..

AM Research, Inc. ..... EMAC, Inc. ...

ANA Instruments ........ [ AR M
Andromeda Research Excalibur Engineering, Inc. ........
Antique Radio Classified Fair Radio Sales ..

Apogee R & D Services Fertik's..
Basic Electrical Supply Foss Warehouse Dlstnbulors %

& Warehousing Corporation .97 Gateway Electronics, Inc. ... 57
Battery-Tech, Inc. ....... ..64 General Device Instruments .. 74
Baylin Publications.. General Science & Engineering .

BCD Electro ........ Global Connections .....

Bell Electronics ... Greenleaf Electronics...

Bilocon Corp. ..o Graymark ... =

Bisme Compulter, Inc. . Halted Spsclalues Co HE |
Brigar Electronics ... H.T. Orr Computer Supphes

C & S Sales, Inc. .... LE.S.
C and H Sales Company lmages C-ompany ..... 74
Capital Electronics, Inc. .. Information Unlrmlted 15
CARL'S ELECTRONICS. Innovation West ...

R e s R o Intronics, Inc. ........
Cellular Technology Group . 101 J & M Microtek, INC. ......ccovesmmmmmiinsinssnsancs

Chenesko Products, Inc.
Circuit Specialists, Inc. ......
Communications Electronics, Inc. .

.50 Jade Products, Inc. .....
114 James' Electronic Services, Ltd. .

Consumertronics..... 41 Jectech
Corporate Systems Center JR Communications.
Cruising Equipment KDE Electronics Corp. ....

C-Tech Kimtronix
Cunard Associates. ... La Paz Electronics Int'l. ...t

M2L Electronics ..... ...51 Seabird Technical
Mega Electronics ..... -75  Shreve Systems ..
Metric Equipment Sales, Inc. 47  sipaco Elemronlcs

Metro Surplus.... 87 P I
M.FM. Communications . STER Bone & Supie 0%
Solutions Cubed ............

microEngineering Labs
29 Spectrum Research

Micro Circuits, Inc. ...
Micromint . 68 Square 1 Electronics .

Midwest Electromr.s ..... 31 Street Smart Security ...
.75 Sun Equipment Corporanm

MING .. - .

Modem Communlcatmns .76 Surplus Sales of Nebraska ..

Mo-Tech Distributors .... 87,102 Sumplus Traders

Movqn Electronics e Synergetics ......... !

M NIGH i e JBOlEEING. o sl w T . 74
Netcom ....... 2
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One Stop Supplier ................ .97 Teleview Distributors.. .58
Optoelectronics Test Equipment Plus 43
Parallax, Inc. ..... The Filter Company, Inc. .......... Fedls
PARAMAX, INC. ... = The RF Connection.... .84
Phelps Instruments .. 22 Timeless Products 1 -85
Pioneer Hill Software 22 Timeling, INC. .......cemmemmssmssssinsin ]

JauE % Tomado Commnicaions
Prairie Digital, inc. 75 Tropical Hamboree & ARRL Florida

.ap State Convention

Prime Electronic Componants Inc. .

QB VIDEQ Unicom Electronics ...........cc.....

QTRONICS .......covveieae USI Corp. .

Quality Electronics V&V Mach. & Equipmant rnc

R & S Surplus ... 1) ValueTronics International, Inc.

Ramsey Elactronlcs Inc 28 VarsaTech Electronics ...

R.B. USA ... Video Media .................

EBESO ;:3; S Viking International 33
AMV EIm“Ics‘ Inc: : 75 Visitect, Inc. s ....68
Roger's Systems Specialist.. ap Weeder Technologies

S &N Cellular .....o.oveeen 42 Westem Test Systems

Sam's Electronics...... 40 White-Star Electronics

Scott Edwards Electronics ...... ....81  Wholesale Cable ....
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AMATEUR RADIO & TV

Abacom Technologies .
AIronics .........ccccoconenee
Communications Electronics, Inc
Jade Products, Inc. .............
Ramsey Electronics, Inc.
The RF Connection ..

Battery-Tech, Inc. .....
Cruising Equipment ..
Cunard Associates

E.H. Yost & Co. .. .96
Jade Products, Inc. 74
Mr. NiCd.............

Solutions Cubed ...

BUSINESS
OPPORTUNITIES

24DOT7, Inc. .
Chenesko Producls Inc

BUYING
ELECTRONIC SURPLUS

ABC Electronics ..

Alitech Electronlcs
Bell Electronics ........
C and H Sales Company
274 G
Earth Computer Technologies.
Metric Equipment Sales, Inc. .
Roger's Systems Specialist ....
Skycraft Parts & Surplus, Inc.

CABLE TV

Basic Electrical Supply &
Warehousing Corporation ..............
CARL'S ELECTRONICS..
C-Tech...
Direct Cab e Supply .
DYNAMIC Technologies ..
Foss Warehouse Distributors .
Greenleaf Eleclronics...

LESA... .96
James' Electronic Services, 73
KDE Electronics Corp.

Kimtronix ..........

Mega Elactronrcs ;
Metro Surplus .. otas
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One Stop Supplier 97
QB Video........ 22
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Quality Electronics
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Video Media ....................
White-Star Electronics
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COMPONENTS
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Capital Electronics, Inc. ...
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Skycraft Parts & Surplus, Inc.
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Unicorn Electronics .
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COMPUTER

Hardware

Ace Computers
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Software
AM Research, Inc. .......
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AM Research, Inc. .
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J & M Microtek, Inc. ..
Micro Cireuits, Inc. ....
Micromint, Inc.
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PARAMAX, INC.
Point six, Inc......
Prairie Digital, Inc. ....
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/~ Fantastic DMM Offer!!!

Don't let the price fool you. This meter is a digital multimeter
designed for engineers and hobbyists. Equipped with 5 func-
tions and 19 ranges. Each test position is quickly and easily
selected with a-simple turn of the FUNCTION/RANGE selec-

for ratary.. swilck, Rubber Boot Included
General .

Dispiay: 3-1/2 Digit LCD, 21mm Figure Height with Automatic Polarity
O g ;3 Least icant Digits Blank

Te for i 23°C#5°C AH<75%

Tempemlws Ranges:

Operating: 0°C to 40°C (32°F to 104°F)

Storage: -10°C to 50°C (14°F to 122°F)
Power: 9V Alkaline or Carbon-Zinc Battery(NEDA1604)
Low Battery Indication: BAT on Left of LCD Display
Dimensions:188mm long x B7mm wide x 33mm thick $ 1 9
Net Weight: 400g

DC Voltage (DCV) any qty

Range: Resolution: Accuracy: Resistance (Q)

Full Sized
DMM

200mV  100pV Range: Resolution: Accuracy:
2000mV 1mV 2000 100mQ
20V 10mv EI g eaigts) 20002 10
200V 100mV 2060 10Q +(1.2%rdg+2dgts)
1000V 1V 200KQ 1000
Maximum Allowable Input: 1000V DC or Peak AC. 2000K0 1KQ

DC Current (DCA} 20MQ 10K +(2%rdg+10dgts)
Range: Resolution: Accuracy: Maximum Open Circuit Voltage: 2.8V
200pA  100nA Diode Test
2000pA 1pA Measures forward voltage drop of a semiconductor
20mA  10pA 2ok H20i088) junction in mV test current of 1.5mA Max.
200mA  100pA ohFETest

Measures transistor hFE.

Frequency Range: 45Hz-450Hz

Maximum Allowable Input: 750V rms

Response: Average Responding. Calibrated in rms of

10A 10mA +(1.2%:r0g+2dgts)

Overfoad Profection: mA Input. 24/250V fuse.
AC Voltage (ACV)

Range: Resolution: Accuracy:

200V 100mv +{1 2%rig+100gts) a Sine Wave,
750V 1V
CAT NO

DESCRIPTION PRICE
Rugged High Quality DMM with Rubber Boot $19.00

Smtchable Scope Probe Sets

(Selectable X1/Ref/X10)

These high quality scope probe sets are for oscilloscopes
up to 60MHz (model HP 9060) or 150MHz (model HP9150).
Both sets include a handy storage pouch and include
an IC test-hook adapter for the probe. The BNC connec-

tor rotates to avoid cable tangle or kink. Cable length is 1.4 meters. priCEEACH
DESCRIPTION 1

HP-9060

10 100
Scope Probe Set DC~60MHz $16.49 $14.49 $11.58

HP-9150 Scope Probe Set DC~150MHz 24.95 21.95 18.62
CCD Camera - IR Responsive ZAslewas s

This black and white monochrome CCD Cafera is totally §'%2 4
contained on a PCB (70mm x 46mm). The lens is the _ X

tallest component on the board (27mm high from the &%
back of the PCB) and it works with light as low as 0.1 lux.
Itis IR Responsive for use in total darkness. It comes with &= e
six IR LED's on board. It connects to any standard monitor, AUX or video input on
a VCR or through a video modulator to a TV. Works with a REGULATED 12V power
supply (11V-13V), Hooks up by connectiong three wires: red to 12V, black to
ground (power & video) and brown to video signal output.
Power Supply Regulating Kit for CA-H34 This simple kit is designed to
fit onto the back of the CA-H34 CCD camera. It resolves the problem of hooking
up the camera to an UNREGULATED supply (which damages the camera) by
providing safe regulated power from any 12V-14V DC supply. It also provides

regulated 12V DC from a 12V AC source. PRICEEACH
CATNO DESCRIPTION 1 5
CA-H34A PCB Mounted IRCCD Camera $99.00 $85.00
A34 Power Supply Regulating Kit $6.95 —_

PM-128: 3-1/2D LCD Digital Panel Meter; PM-129: 3-1/2D LED Digital Panel Meter
Features (cont.)

= 200mV Full Scale Input Sensitivity Overrange Indication : “1* Shown in the Display
* PM-128 - Single 9VDC Operation Reading Rate Time : 2-3 Readings per sec.
. gM~129 - Single 9VDC Operation ‘I:pul Impedance ::jnug’:l?nm & -
* Decimal Point Selectable ccuracy : 23+-5°C, <B0%
+ PM-128 - 13mm Figure Height PowerDissipation  : m}:: T A DC
* Automatic Polarity Indication Decimal Point Belei:hble w/Wire Jumper
* Guaranteed Zero Reading for 0 Volt Input sypply Voitage PM-128 - 9V DC

High Input Impedance (>100Mohm) PM-129 - 9V DC
Spoclﬂcationa PM-128/PM-129 Size 67mm x 44mm
Maximum Input : 199.9mV DC Appnuﬁons |nc#udo ;
Maximum Display : 1989 counts (3-1/2 Digits) Voltmeter Capacitance

Polas icati ater
Indication Method : PM-128 - LCD Dl:;:::‘; LR = LUX Meter
= LCR Meter

= Other Industrial
& Domestic Uses

Measuring Method

.
PM-129 - LED Display s
: Dual-Slope Integration &

A/D Converter System (e -

‘cont.)
EEEEEN

Current Meter

SINCE 1971

800-811- 5203
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CIRCUIT SPECIALISTS, INC.

602-464-2485
502-454-58241mx1

Positive Photo Resist
Pre-Sensitized Printed
Circuit Boards

These pre-sensitized printed circuit boards are ideal
/ for small production runs. They provide high resolu-
{ tion and excellent line width control. High sensitive
positive resist coated on 1oz. copper foil allows you to
go direct from your compuier plot or art work layout. No need to reverse art.

Single-Sided, 10z. Copper Foil on Paper Phenolic Substrate PRICEEACH
DESCRIPTION 1 10 50

\

CATNO

PP101 100mm x 150mm/3.91" x 5.91" $255 $1.90 $1.70
PP114 114mm x 165mm/4.6" x 6.6" 298 245 1.98
PP152 150mm x 250mm/5.91" x 9.84" 540 398 360
PP153 150mm x 300mm/5.91" x 11.81° 6.15 448 4.10
PP1212 305mm x 305mm/12" x 12" 12.78 1065 8.52
Single-Sided, 1oz. Copper Foil on Fiberglass Substrate PRICEEACH
CATNO DESCRIPTION 1 10 50
GS101 100mm x 150mm/3.91" x 5.91" $ 390 $298 $260
GS114 114mm x 165mm/4.6" x 6.6" 480 349 320
GS152 150mm x 250mm/5.91" x 9.84" 869 598 578
GS153 150mm x 300mm/5.91" x 11.81" 1020 720 6.80
Gs1212 305mm x 305mm/12" x 12" 1888 1573 1259
Double-Sided, 1oz. Copper Foil on Fiberglass Substrate PRICEEACH
CATNO DESCRIPTION 1 10 50
GD101 100mm x 150mm/3.91" x 5.91"* $ 507 $3.68 $3.38
GD114 114mm x 165mm/4.6" x 6.6" 595 429 399
GD152 150mm x 250mm/5.91" x 9.84" 1047 739 698
GD153 150mm x 300mm/5.91" x 11.81" 1195 8.69 8.30
GD1212 305mm x 305mm/12" x 12" 2209 18.35 14.68

Developer This product is used as the developer on
| our positive photo-resist printed circuit boards. Includes instruc-
.| tions. 50 gram package, mixes with water, makes 1 quart.

PRICEEACH
CATNO DESCRIPTION 1 10 25
POSDEV Positive Developer $ .95 $ .80 $ .50

EtChlng Ta“k This handy etching system will
handle PC boards up to 8" x 9", two at a time. Ideal for etching
your PCB's! System includes an air pump for etchant
agitation, a thermostatically controlled heater for keeping
etchant at optimum temperature and a tank that holds 1.35
gallons of etchant. A tight fitting lid is also supplied to prevent
evaporation when system is not being used. Typical etching
time is reduced to 4 minutes on 1oz. copper board!

CATNO PRICE
-l PRCE  REDUCES ETCHING TIME!

. ~ -
Etching Chemicals/rerric cuioriae
A dry concentrate that mixes with water to make 1 pint of etchant,
enough to etch 400 sq. inches of 10z board.

DESCRIPTION
Etch Tank System

PRICEEACH
CAT NO DESCRIPTION 1 5
Makes 1 pint $3.50 $2.75

3-1/2 Digit LCD 3-1/2 Digit LED 4-1/2 Digit LCD
PM-328: -5 1/2D LCD Digital Panel Meter
Don't let the f)nces fool you. These digital panel meters
are not surplus, so even if you design them into an
ongeing manufactured product, you can be assured
of continued availability. These high quality digital panel meters are decimal
point selectable with guaranteed zero reading at zero volts input.

gltal Panel Meters (Lcp &
LEI

Specifications - PM-328 Features

Maximom Diaplay  : 19999 counts (a2 Digits) X g?r?gﬂ-ﬂfgg N Sosia BTy
Indication Method : LCD Display oy + Decimal F'omt Iectabla

Overrange Indication : "1" Shown in the Display « 1imm LCD F ?um Height

Input Impedance : >100 Mohm * Automatic Polarity Indication
Accuracy : +0.05% (23+5°C, <80% RH) * Low Battery Detection and Indication
Power Di on :1mA DC * High Input Impedance (>100 Mohm)
S T;‘Voll:‘ge i av DG e

Squw 67mm x #44mm

1
$ 9.90
11.49
19.88

100

3-1/2 Digit LCB Panal Meter

3-1/2 Digit LED Panel Meter
4-1/2 Digit LCD Panel Meter

AT NO
PM-128
PM-129
PM-328

16.40 14 .90

RECEIVE OUR LATEST 132 PAGE CATALOG!

It's chock full of all types of electronic equipment and
supplies. We've got |.C.'s. capacitors, resistors, pots, in-
ductors, test equipment, breadboarding supplies,
PC supplies, industrial computers, data acquisition
products, personal computers and computer parts,
plus much, much more. FAX us your name and address or
call B00-811- 5203, ext. 5, to leave a message on our
catalog request line. www.cir.com




SALE PRICE i : DB32 Antenna Optional

Capture
C
Savings

Limited time only

i R SAVE
Pat. No. 5,471,408 $100

Sale ends January 31, 1998
No Dealer Sales

The Scout® is the latest advancement in hand-held frequency counters: a frequency recorder that
excels at finding and recording frequencies. The Scout frequency recorder is a revolutionary device that
can record up to 400 unique frequencies and store them in memory.

FEATURES

=Stores 400 Frequencies in memory
*Records up to 255 hits per frequency
=10 digit LCD display with 16 segment RF bargraph
*Reaction Tune with AR8000, ICOM R7000, R7100, R8500, R9000, ICR10,
Optoelectronics New R11 Test Receiver, and the Radio Shack Pro 2005/6 with —
the OS456 or OS456Lite installed or the Radio Shack Pro 2035/42 with the with the R11
OS535 installed
*Download recorded frequencies to a PC using the optional OPTOLINX
*Beeper and Vibrator function will alert you when a frequency has been captured ‘
«10MHz - 1.4GHz frequency range o e
*Supplied with rapid charge NiCad batteries ( 8 hour discharge time )
*Recall mode: View all 400 frequencies and number of hits stored in memory
Patented Digital Auto Filter and Digital Auto Capture
*Nearfield reception: Up to 300 feet distance with 5 watt UHF transmitter

~ © 1997, Optoelectronics, Inc.

Reaction Tune
with the ICR10

FACTORY DIRECT ORDER LINE 8003275912

e 1» 1 1w N o gu wp’al Ve ok
Wl I habkiabS ] NI YID

5821 NE 14th Avenue * Ft. Lauderdale, FL 33334
Visa ¢« MasterCard » C.O.D. « Prices and Specifications are subject to change without notice
Telephone: 95477142050 Fax: 954¢7712052 Email: sales@optoelectronics.com

www.optoelectronics.com MADE IN USA

Write in 124 on Reader Service Card. Nuts & Volts Magazine 'December 1997 115
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Tiny computers
run PBASIC programs

BASIC Stamp®

BS1-IC Module (#BS1-IC) $34
8 1/0 lines; 80 PBASIC instr max; 2000 instr/sec; 2400 baud serial 1/0;
14-pin SIP module. PBASIC language with I/Q'instructions including

MODULES

BUTTON, HIGH. INPUT, LOW, OUTPUT, POT, PULSIN, PULSOUT, PWM,

REVERSE, SERIN, SEROUT, SOUND, and TOGGLE.

BS2-IC Module (#BS2-I1C) $49
16 1/0 lines; 500 PBASIC instr max; 4000 instr/sec; 50k o
baud serial I/0; 24-pin DIP module. Similar language :

as BS1-IC, plus DTMF, FREQOUT, SHIFTIN and s {' 2

SHIFTOUT, XOUT (X-10 powerline control), ete. /0
function have a higher resolution on the BS2-1G, due
to its faster clock speed.

STARTER KITS

BASIC Stamp | Starter Kit (#27205) $99

BASIC Stamp Il Starter Kit (#27203) $149 |
Starter Kits include BS1-IC or BS2-1C-module, ¢ & |
carrier board w/prototype area & 9V battery clip; o
manual, application notes, software,and free

tech support.

BASIC Stamp Activity Board (#27905) $79
is used to learn and experiment with BS1-IC and BS2-IC modules. All
components and current limit resistors are prewired to BASIC Stamp
I/0 pins. Board doubles as a “carrier board” with strip header access
to 1/0 pins. Features include LEDs, pushbuttons, piezospeaker, an RC
network for changing PWM into a smooth analog output, and an X-10
interface via RJ-11. Sample source code and power supply included!

2-line x 16 character LCD Display (#27910) $54

4-line x 20 character LCD Display (not shown #27919) $109
Use the BASIC Stamp's SEROUT instruction (requires one 1/0 line.
ground and power) to communicate with the Serial LCD display.

\/
/\

888.512.1024 (toll free)
916.624.8333

916.624.8003 fax

Monday-Friday 7 am to 5 pm PST

BASIC Stamps are small computers programmed in Parallax BASIC

(PBASIC), 2

aammq_gmzmaa

el SR T

il

wr\ﬁm{m

simple programming language with powerful |/0 instructions.
The Parallax web S|te (hﬂp s//www.parallaxinc.com) provides free software,

manuals, and application notes.
@

Using the PBASIC HIGH command and a
470 ohm resistor, BASIC Stamps can electrify
BLUE LEDs! A stamper necessity! (#27355) _$8

e

BASIC Stamp Bug (#27922) $129

ﬁmtured above near Parallax Inc logo)
g BASIC Stamp Bug is a walking robot

with 6 legs that is controlled by the BASIC
Stamp | interpreter chip. Antennas under
the LED eyes attatch to switches which
detect obstacles and inform the robot to
maneuver around them.

Kevin Kelm is an anthropomorphic
enthusiast in Denver, CO. “Sir Karl" is a
full size knight costume that uses a BASIC
Stamp module to control ear, eye, and
facial movements. See Sir Karl's constr-
uction and PBASIC cade at http://www.xvi.
com/users/kevink/furry/build.html

Milford Instruments of the UK uses 3
networked BS2-IC modules in their Laser
Velocity and Imaging equipment, which
measures the speed of projectiles travel-
ling at up to 10km/sec. One BS2-IC looks .
after the user interface, another manages
the steering logic, and the third gives

additional I/0 capabilities.

306 * Austria +49 5232 8171 *Belgium 32 4 377 5151 »Bulgaria 359 2 72 77 50 *Brazil +55 11 453 5588, +55 11 801 0045 »Canada (514) 336-0426 «Czech Republic +42
2 5 «France +33 328 550 328 = Germany +49 5232 8171 »Greece +30 1 902 0115 «Hungary +35 1270 7680 *India +21 422 232 561 #lreland +44 1 977 683 665. +35 31 821 5060
3498543 -ttaly 390542 55400 = Japan +81 33251 1779 «Netherlands +31 10 450 4949 »New Zealand +64 947 82373 Poland +43 34 648 882 Slovak Republic +42 7 580 2574 *South Africa +27
eSweden +46 431 41 00 88 = Switzerland +49 241 918 900 » Taiwan +886 2 647 1978 » Thailand ++66 2 739 1181 »United Kingdom +14 1 977 683 665 = United States 616 882-7621. 800 344-4534 (Digi-
Key), 800 831-4242 (Jameco), 800 535-5000 (JOR), 800 652-6733 (Marlin P. Jones). 415 491-4600 (Mondo-Tronics), 800 843-7422 (Radio Shack Unlimited), 303 512-2060 (TechAmerica)

the Parallax Inc Togo and BASIC Stamp are registered trademarks of Parallax Inc
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