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CD Dupe-it! Stand Alone CD Duplicator

b Duplicate CD
Comrose CD

. mm: SYSTEMS CENTER 3
T -—

ARRERY

Ch-R
AXwwire

COPY ANY CD NOW.

NO PC REQUIRED.

DUPE-IT!

Instantly copy music and
CD-ROM compact discs. Make
backup copies of your favorite
music and software on rugged,

permanent CDs. Produce compact
discs quickly and economically.
No mastering or multimedia
experience is required.

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

Musicians —ask about our pro-audio CD recorders.

BUY DIRECT: FRrO '
100 BLANK CDs $169!

408 330-5524

Just plug in the power cord
and press “start”—it’s that easy.

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

With the included CD mastering
software, Dupe-It will work over-
time as your personal CD design
system. Just attach a SCSI cable

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

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

Software E'!lel]‘sl]ﬁl'ﬁfilslx about our llighq'ulumu multi-drive [lll[lii(‘ali(lll systems.

Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed.
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(Get the Right Touch with
ALPS Input Devices!

Gel name-brand quality at bargain-basemeni prices with
these premium keyboards and mice - all are new and
have a 90-day HSC warranly. Some quantilies limited!

'CyberEye PC Camera!

# High-quality (nice looking too!) composite color camera
# 1/4 inch CCD sensor w/auto white
balance control
# Resolution: NTSC video, 542 x 492
# Manual focus knob/ring, Smm ta infinity

Serving
Silicon Valley
since 1964!

Electromc
Supply s

..brings you a potpourri of high-tech goodies for the techno-tinkerer! & Powei: £.0.vDC @ 180 hA. Biooly Alps Premium Keyboard
: » g from PC or keyboard power . .no exter- # ‘AlpsTouch’ (tm) Model: MCL-101
For thirty years we have been your source for Silicon Valley exotical! nal adapter neaded! # Premium mechanical keyswilches

+ Audible key clicks
# Industry-standard 101-key layout
# IBM AT, PS/2 and 100°% compatible

( Rechargeable Battery Buy! ) | Hsct 17828 $14.95

Alps PS/2 - Style Keyboard

Three s of rechargeable battery for a variety of uses!

maye s i o0 & # Alps ‘WB' series PC compatible keyboard
Amazing power in a small package! Nickel-Metal Hydnde : 101 kﬁry‘ Wincia 12700t

(Ni-MH) batteries have the capacity of Nicads without the Small foolprint, low profile, lightweight

“memory” effect. These are factory-new, not pulls! HSC# 17829 $1 2.50

Alps Adjustable Mouse

+ For Macintosh computers

4 The first mouse that adjusts lo you!

# Three programmable buttons!

+ Sleek design for comiort, easy handling

# Chording - Program muitiple button combinations!
# Requires Mac O/S 6.04 or later, avalable ADB port
# 400 dpi resolution, Made in U.S.A

HSC#17535

( Superior Motherboards!

High-qualityMicronics motherboards for top-level
performance! Both boards feature:

# Buill-in Pri. & Sec. Moded IDE controller, floppy controller

# 2 -USB ports at 12Mbps rate. connect as many as 127
devices 1o host system

# 2 SI0 ports, 1 PIO porl. Game/MIDI porl, PS/2-style
keyboard and mouse connactors

& Full support for the ‘Green PC' specilication

Tiny Color CCD Camera!

One of the world's smallest color cameras!
Camera-on-a-board measures 1.87" x 1.3%, 17 thick!

L

L]

# Has glass microdens element; not pinhole lens
# DSP on board for auto white-balance, shutter
L4
L]
L

Standard NTSC composite video output
350 lines hoviz. resolution, good low-light sensitivity
Uses 4 - 5VDC, only 150 mA! Three AA batteries would
power it for over six hours!

# New in OEM pkg. (no box), 80-day HSC warranty

® "DUAL FORTRESS " has dual Intel Siot 1 sockets for Intel
Pantium Il chip at 2337266/300 MHz (CPU's pol included)
# ATX motherboard has 4 PCI. 2 I1SA slots, (one shared)

# Intel 440FX PClset, PIIX 3, SMC FDC37C83X Ulira 1O # Toshiba 8TH-F5-F1-AIR, 9.6VDC at 600 mAH, mea- HSC# 17827 $17.50
# Four 3.3V unbuffered B84-bit DIMM sockets, support for sures 4.5" x 1.875" x .257 thick (8 cells in series) Alps 2-Button Mouse
589 95 EDOQ, BEDO, Fast Page Mode (FPM) memory, ECC # Appears to have a thermal fuse for over-current protection # Two-button type with PS/2 plug
HSC#17736 . # Yamaha OPL MIDl/sound on board w/ drivers HSC#17871 $17.50 4 Ergonomic shape for comfort, easy handling

# Ultima Driver software v1.3 diskette included
# 400 dpi resolution
# New, OEM package. 90-day warranty

# New in box, 90-day warranty, with instruction book, CPU
brackets, Win/DOS driver diskettes & cables

HSC#80469 $99.00

...0r you can choose a NiCad battery pack in a similar form-
factor. These are a fiat array of cells, iike the battery above,

Pentium Il Motherboard

# Micronics C300 Mini-ATX (7.5" x 127) Motherboard! with handy soider tabs for connection. HSC# 17830 53.95
+ For Intel Pentium || or Celeron 233 - 333 MHz CPU # Thin NiCad pack, 8.4VDC at 450 mAH, measures 4.5 x Alps PS/2 Mouse
# intel 440LX PIX 4 chipset, 3-3.3v. unbulfered 168-pin 1.875 x 25" thick (7 cells in series) # Sleek two-button design

DIMM sockets, up 1o 384MB, ECC memory support HSC#17872 $1 2.50 # Designed for comfort, easy handling

# Dual channel PCI bus mastenng Ultra DMA/33 EIDE

# 1-AGP slot, 4-PCI slots, 1-1SA slol (1-PCVISA shared)

# 2- USB ports, 2 SIO (16550
compatible), 1-PIO (ECP

# Alps 'professional’ series mouse
# 400 dpi resolution, Made in U.S.A
# New, OEM package. 90-day warranty

..Or you may need the power of a lead-acid battery. These
are all new batteries by Tempes! with tab terminals. Perfact

EPP/STD) P—— — I hasd PCI. 3iSA for hobbies, securily systems, baltery back-up, elc HSC# 17831 $4-95
oth -
# I1DA compliant IR Header m‘ts rmjﬂ:‘;g;x':cm: thotherboard has n # TR1.2-6, 6VDC at 1.2 AH, measures 3.75 x 1 x 2° Alps Glidepoint Touchpad
SB-LINK header kil ; # Deskl n laces Kball
+ AMI PCI BIOS on 1MB # Comes with tested “Pentium Pro’ 150 MHz CPU installed HSC#17589 $3.95 ‘ T!,,E;D;f;'a::,;;z g emBorie i
Flash with Advanced wi! heatsink, fan & VRAM module # TR1.2-12,12VDC at 1.2 AH, measures 3.75 x 1.875x 2" # Taps' for instant selection (highlighting, clicking...etc.)
Power Management 1.2 # Supports up 1o 384Mb memary (6 x 72-pin SIMMs) HSC#17197 $4.95 # Large touchpad for comfort and accuracy

4 New, 90-day warrantly, with CPU retention post, FDV
HD ribbon cabies, Drver CD, instruction manual via
Adobe Acrobat Reader (Note: CPU not included!)

HSC#17809 $75.00

Ultimate Family Tree [ External SCSI Drive Cases | ( Home Alarm Stuff! ) ( PCl-Bus 56K Modem!

# Suppont for EDO, Fast Page Mode (FPM) memory, ECC
# New in box, 90-day warranty, with instruction book

HSC#17625 $129.00

# DOS, Windows 3.xx and 95 compatible
# Adjustable base for convenience and control

HSC# 17832 $14.95

# TR4-6, BVDC at 4 AH, measures 2.75 x 1.75x 4™
HSC#17588 $4.95

These items are dealer-returned inventory (shelf worn pack- # Genica PCI-Bus 56K Modem at unheard-of price!
Deluxe SOﬂware # Bargain caselor 5.25" drives. brand aging but unused) of home security components that were # Data, FAX, voice, full V.90 compatibility
# Easiest and fastest software lor cataloging and complet- * TWI, - d . made by Telko Inc. Mix and maich o create your own # Voice from handset
ing your family treal x4.5" x 10.5" overall size bargain security system! All items have mounting screws or & Windows 95/96 or NT only (Not Win 3.1 compatible)
+ Free prolessional genealogy tamily search # 50-pin SCSI connectors adhesive pads, instructions, and‘ah‘rm units have window & Useis iakstLucent Ehipiai; comas With Luent drivers
# Access [0 over 500,000,000 names and sources! 4 5CSI 1D switch warning stickers. All parts have 30-day warranty.

# New retall box, with Trio application software on CD

# Eany step-by-stap Instructions and iutordals included # 65W Power supply (lots of power for hard drives. efc.) # 5T911 Automatic Phone dialer has screw terminals for * 90-Day Warranty
# Lots of charts and reports! sg 95 # Fan-cooled, uses standard |EC Power cord (not included) sensor input, power adapter, and very long phone cord
HSC# 80471 $ # Instantly contacts up t
3 ¥ p to four pre-selected phone numbers HSC#17532 339_95
HSC# 17130 39 L 95 with your own digitally recorded 16 second message.
HSC#17718 Phone Message Dialer $27.50

# S100M Magnetic entry sensors {mag-switch) have a reed-
switch and magnet pair for door or window mounting, and Br’efcase of Good'es ’
approx. 50 feet of white hook-up wire,

# Use with PIR units or Entry Guard below for additional s
protection. Switches may be used in series for multiple
doot/window protection

4+ High quality low profile case for
5.25" drives, brand new!

# 7" x 225 x 11" overal| size

# 50-pin SCSI connectors, RCA
Audio connectors

4 SCSIIDswitch, termination switch

Video-hacker Dream!

# Logitech Videoman Video-conference camera & interface

# These units were sold with Hewlett Packard S-700 work-
stations lor videoconference capability

+ We do not have technical data, software or manuals

# All we have is cameras with stand, and SCSI-|l interface ; - 3 HSC#17723 Entry Sensor $1.95
# The camera is on a weighted stand that extends from 13° # Tiny 12W Power Supply (SVDC @ 1.4A, 12VDC @ 44, =
il b 20° tall. and h v I probably only good for CD-ROM's) # SD02M Digital Control Motion Alarm has wall-mount
0-Over ) IR S50 1SN S FHEC RRCIDRIR @ Fan-soolad. uses standard IEC Power cord (Rotinckuded keypad, PR infrared motion detector with 110" coverage
4 Color camera is digital output only (not NTSC) as far as we < * to 60 feet, programmable security code, 10 - 15 second + These handsome hardshell cases were used to cary a
can tell — but who knows? HSCH 17357 $29 95 entry delay, extremaly loud alarm laptop-computer estimating system (laptop not included)
# Interface box has two SCSI-Il ports on back, and a DC % # Uses 9V battery or AC Adapter (neither included) # They were used with a Compagq LTE laptop, and provided
powar input (we do not have the adapter), and on the front a SCSI port for a CD-ROM drive with battery back-up
it has a mic. out jack, compaosite video input (BNC), and HSC#17720 Digital Control Motion Alarm  $15.00 # Large Nicad pack has 10 Sanyo Cadnica cells.
the connector for the camera cable g # S008B Digital Control Motion Alarmwith Safety Chime has # Built-in 19VDC power supply for baftery charging
# Note: HP and Logitech will provide noinformation on these COm a Doekin Ba wall-mount keypad, PIR infrared motion detector (same # Tiny piggy-back PC board seems to be a SCSI interface
7 ? p q g y as S002M above) with very loud alarm OR safety chime # Case measures 18" x 14" x 7", with several compartments
# Compaqdocking “Smartstation® for laptop computar (we alert. # SCSI Il to CEN50 SCS| cable, many great parts inside!
don't know whichl) # Uses 9V battery or AC Adapter (neither included) # Buy either the whole assembly, or justthe parts you want!
! * Not anteed 1o function with laptops - for parts only!
# Has two internal ISA slots HSC#17721 Digital Motion Alarm/Chime  $17.50 Al WO R #RER 5539 g
# SCS! port, network ports, serial, # 5082X Entry Guard Alarm has wall-mount keypad, mag- HSC#1718B0 Complete Laptop Case 9
parallel, videa, keyboard & switch activation (one swilch included), programmabile
mouse ports on back security coda, 10 - 15 second entry delay, extremely loud HSC#17182 Empty Hardshell Case $15.00
# Used, 50-day warranty alarm or pleasant door chime HSC#17181 Nicad Pack, 12.5voc, san $17.50

# Uses 3 AAA batteries (not included)
HSC#17722 Digital Entry Guard Alarm $12.50

$12.50

HSC#17713 HSC#17179 Scsi il Cable, 1 ft. long

4 TR 1 - -
ite! I line!
Halted Electronic Visit HSC's Website HSC Catalog online
m ca. # Pay us a virtual visit on the World Wide Web! # That's right, get HSC's catalog on the World-Wide Web!
.__ Supp’y # Simply point your browser 1o hitp:/www. halted.com # Simply go to www.halted.com and follow the big red link.
# Site is constantly being revised, please visit often! # Adobe .PDF files are available for download and viewing

Toll Free (Orders Only) 1-800-4 HALTED (1 '300-442'5833) # Check out the amazing "Gizmo of the Week" feature! # Or drop on by and pick one up...we'd love to see you!

Internet World Wide Web: http://‘www.halted.com

3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 or- Terms: Some quantities limited; all ilems subject to prior sale. Minimum order: $10.00 plus shipping. Orders under $20.00 subject
4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545  Fax your orders to 10 $2.00 handling lee, jn addilion 1o shipping. Al Bm'de's shipped FOB Santa Clara, C*;st"gh':ﬁ;fl"s V‘;:e pay ";9“;') by g:f:“"‘m
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344  (408) 732-6428 g w7 ﬂ:ﬂ'f,,j;’;mﬁa?{,’.!ﬁss‘?h:‘,‘;e T e

It you haveq.w_-munsabnul your order, please call Customer Service at (408) 732-1854 M-F 9AM 1o 5PM PST. .
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The Optocom computer controlled receiver is no ordinary receiver.
The Optocom provides solutions to applications that previously
required multiple receivers, external decoders. and receiver modifi-
cations. Some features of the Optocom have never before been seen
on a communications receiver. Ever! With an Optocom. you’ll be

poised to meet the changing scanning world

FEATURES

*Frequency range 25-520. 760-823.995. 849.005-868.995. 5 ™
TRUNKER 894.005-1300MHz (cellular blocked) PALM PILOT’

Usiti: twis Go iy Trinker-sofiv iple conversion GRE receiver board Interface the popular Palm Pilot™ Connected
e L . : . are ‘ & : . . Y

\'”:h 0 (JI' ocom 'LT“er"" | un I:I _“” ATe Scan conventional frequencies at 50 channels per second Organizer to display the frequency being scanned as

may be used for control channel trunk following | 5 £ T 3 AUETIC . = ] o = = :

nl" .\]I‘*[UFIILIW) Nl tice %!‘lmk'l'l"icil}) with nn:‘ -l_uml\ track Motorola and LTR on any TT-LLIUL‘I‘L‘\ band well as decoding of CTCSS, DCS, and DTMF while

Eop eyl e o -_'3.\ an ufn\nnlmtml and trunked ruqmnusx simultaneously . in Store and Scan Mode. Software included. Ideal
ptocom for control channel monitoring. *Track EDACS systems with additional third party program (E-Trax)* for mohile applications

*Built-in data slicer for decoding of FSK data

*Discriminator audio input and output

*Reaction Tune with Scout/Mini Scout/Super Scout

*Decode CTCSS. DCS. LTR and DTMF

*Motorola control channel monitoring with Trunker software and two
Optocoms®

*Motorola control channel monitoring with Trunk Trac*

alm Pilot support for frequency and tone display™

ore and Scan 100 frequencies for use away from computer

*Supported by other third party scanning programs

& e
REACTION TUNE
Using the supplied Trakkstar software the
] ! Optocom has the ability to scan conventional
Optocom to the frequency captured. Ideal for frequencies. as well as trunk follow both LTR

Use the popular Scout/Mini Scout/Super Scout
to capture and instantly Reaction Tune the

mobile use and finding unknown frequencies. and Motorola Trunk systems.

-_.

™ -~ ~ CAan -— =
:'"J ﬂ_’ r! 1< ""“6 = g Tt@ ‘Bq H "‘ l;:" f . *Trunker, Trunk Trac, E-Trax, Scour,
U L At @3 yton MAFTETIN"I I-I'I'l'il\l llt"c B el e
Booth's Wl I kbkioS i NIV ID
‘?’{j 76.7 5821 NE 14th Avenue « Ft. Lauderdale, FL 33334
Telephone: (954) 771-2050 Fax: (954) 771-2052 Email: sales @ optoelectronics.com

Prices and Specifications are subject to change without notice or obligation
-" '\..j‘[
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Live Pictures from
the [Mir Space

Station

he Mir Space Station is presently
sending many superb and excit-
ing pictures to earth via SSTV

(Slow Scan Television, Note 1) as

Mir orbits the earth at approxi-

mately 226 miles altitude. This

has been achieved by amateur
radio and is a first for Mir, as well as a historical
event for both amateur radio and the Mir Space
Station. Mir is presently transmitting pictures on
a two days/week schedule.

The idea to put an SSTV system aboard Mir
originated almost two years ago between Farrell
Winder W8ZCF and Dr. Don Miller WONTP.
Through the assistance of Dr. Dave Larsen
N6CO and Miles Mann WF1F, contact with
Russia and eventual approval for a "GO" was
given. This approval was made by Sergej
Samburov RV3DR, Chief of the Cosmonaut
Amateur Radio Department RSC (Rocket Space
Corporation) "Energia” in Moscow.

No packaged equipment existed in suitable
functional form to meet the Mir application.
Neither were anv funds available for equipment.
Sponsors were contacted and those who gener-
ously supplied the necessary equipment were

A Historical Fi ;r S
Radio anc

Tasco Electronics, Kenwood Corp., PictureTel
Corp., and Apple Computer,

To relieve the cosmonauts of constant atten-
tion to manually operate the equipment, an auto-
mated mode of operation was incorporated.
Hank Cantrell WAHTB joined the group to
design and [abricate an auto controller, which
provides a CW tone ID, ROMIR (R Zero MIR),
and an automatic sequencing of the equipment to
provide a new picture in Robot 36 mode every
two minutes, now vielding 720 pictures/day
around the world!

This basic SSTV system is stand-alone,
except for power and antenna. No computer is
required fo either transmit or receive pictures.

6 May 1999/Nuts & Volts Magazine

| the finalized packages. Four systems were

| WB9NEQ, using his airplane, and Hank

. images of the earth have been received,

- should benefit as scheduled contacts

. questions and at the same time

' space stations should such an event become

by Farrell
Winder
WBZCF

Don, Farrell, and Hank assembled and tested

praduced for testing and spares. Two air-
borne tests were done by Chris Scoft

WA4HTB as co-pilot. Both uplink and down-
link tests were accomplished with excellent
pictures both ways

The equipment was delivered aboard Mir
in Nov. "98 and commenced transmitting pic-
tures to earth on Dec. 12th. The downlink
frequency is presently 145.985 MHz FM. Mir
is currently sending pictures, tentatively, two
days per week, on Sunday and Monday
depending on the crew schedule. It is expect-
ed at a later date to move to 437.975 MHz
FM and run on a more continuous basis.
Pictures are taken from within Mir containing
images of the crew or outside. Outside shots
usually show a portion of one of the Mir
modules with the earth or space as a back-
ground. Many very interesting geographical

some of which are shown in this article.
Earth stations should now be able to
become more closely acquainted with Mir.

Sergel Hudsusy

Sergei with French Astronaut Jean-Pierre who came
aboard Feb. 20th for a six-month tour of duty.

Eduqalional facilities especially

are made with schools whose stu-
dents will also be able to present

"see" the cosmonauts who will be
answering their questions and expe-
rience a greater learning of the Mir
station and of space.

Besides the amateur and educa-
tional functions, this system aboard
Mir could serve to providepictures
and voice transmissions should a
critical need arise. It could easily
supplement normal communications
between the Mir and Moscow or
other points on the earth or even to other

62

a reality.

Experience gained with the Mir sys-
temn and the basic equipment used will be
made available to those working to pro-
vide an SSTV system aboard the
International Space Station, [\

N-"Ia.rch 1998

Mir iSST\
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Ottier Availabite Titles ...

“Practical Antenna Handbook”
by J. Carr $39.95
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by J. Carr $29.95

“The lllustrated Dictionary of Electronics”
by S. Gibilisco $39.95
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for Technicians and Hobbyists”
by S. Gibilisco $69.50 (Hard Cover)

“The Robot Builder's Bonanza”
by G. McComb $18.95

“Programming and Customizing the PIC Microcontroller”
by M. Predko $34.95

“How Radio Signals Work”
by J. Sinclair $24.95

“Making Printed Circuit Boards”
by J.L. Axelson $22.95

“How to Read Electronic Circuit Diagrams”
by R.M. & Lawrence Brown $19.95

“Build Your Own Test Equipment”
by H.L. Davidson $22.95

“Radio Receiver Projects You Can Build”
by H.L. Davidson $21.95

“Troubleshooting and Repairing Consumer
Electronics Without a Schematic”
by H.L. Davidson $24.95

“Amateur Radio Encyclopedia”
by S. Gibilisco $29.95

“Basic Electronics Theory”
by D.T. Horn $26.95

“Ready-to-Build Telephone Enhancements”
by D.T. Horn $17.95

“The Benchtop Electronics Handbook:
260 Most Common Popular Electronics”
by V. Veley $65.00 (cioth cover)

BOOKS PUBLISHED BY MCGRAW HILL

Call 1-800-783-4624 today!
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Nuts & Volts Magazine/May 1999 7



he Internet and, in particular,
the easy access to home busi-
ness/hobby web sites, has gen-
erated a need to automate the
manufacturing of products
made in home shops by hobby-
ists. From manufacturing identification tags for
Fido, to machining parts for robots, to making
molds for jewelry, there is a need to improve
the rate and quality of products produced in
the home shops.

This article will explain the concepts of CNC
and will be the first step in automating the
home waorkshop. It will detail many of the
aspects of CNC, but this article should be con-
sidered to be a general discussion of the con-
cepts of low-cost CNC.

fE\\

machine

Zf_\x used for
drilling printed
circuit boards.

small CNC

Background

Several years ago, | wrote three articles that
were published in Nuts & Volts Magazine. The
Oct. '94 article had a general overview of CNC
and its various applications from drilling printed
circuit boards to running a metal cutting power
band saw. The Nov. '94 issue carried an article
on how to build a low-cost three axis L/R step-
per motor driver. Last, the Dec. ‘94 issue
detailed the construction of a low-cost stepper-
motor-driven CNC-operated printed circuit board

(PCB) drilling machine. | intend to follow that
same format, but will significantly update the
rapid developments in this area and build sever-
al new projects.

This article will provide an updated explana-
tion of CNC and how it all works together in
the home shop. The next article will show you
how to build a low-cost three axis chopper step
motor controller. The third article will take an
off-the-shelf low-cost milling machine and con-
vert it to CNC.

A Basic Overview of CNC

The parts that make up a CNC system are:

1. The personal computer (PC).

2. Programs that allow the users to design
their products.

/2 ninexpensive drill
/A\ press converted to

L\ CNC. An old disk
drive case and power
supply houses the step
motor controller.

3. Programs that convert the designs into G

code (see Glossary) instructions which are used
by G code interpreter programs that, in turn,
run the machine’s contraller.

4. Programs that interpret the instructions
and operate the machine.

5. The PC parallel port that sends the sig-
nals to the machine’s controller.

6. The controller that reads the signals gen-
erated by the PC via the program and the paral-
lel port, which operates stepper motors in a

by Dan Mauch

controlled manner.

7. The stepper motors that move the axes
of the machine to the requirement of the
instruction sent to the controller.

8. The machine that moves each axis indi-
vidually or simultaneously. Usually these are
three-axis machines.

CNC Explained

A detailed explanation of the above parts
of the CNC system is as follows:

The PC is the brains that runs the various
software programs that then send signals to the
parallel port instructing the step motor con-

At Home with
Computer
Numerical

Control (CNC)

troller when and how much to move the step-
per motor attached to each axis. The PC used
for most of the design (Computer Aided Design
[CAD]) and Computer Aided Manufacturing
[CAMY]) functions will be an 80486DX2-133 or
faster computer. It should be a Windows or
Windows95™ based machine.

The PC used in the shop should be a DOS-
based 486DX2-66 or better. The shop computer
only needs a small hard drive of 100 MB and
needs only four megs of RAM. The shop com-

8 May 1999/Nuts & Volts Magazine



reexamplesuftherangeafpmgra'
able to the users. When starting out, look for a
low-cost program that will save your files as
DXF files because there are other programs that
will convert this file format to G Code which
will be explained below.

The next piece of software, which may or
may not be part of the CAD program is the
Computer Aided Manufacturing (CAM) pro-
gram. This program reads the DXF file and gen-
erates G code instructions, which are saved in a
tool path file. A CAM program works with the
user to generate the instructions for the
machine. It allows the user to set the various

rapid tfaverse mode to a location desognated
X=1, Y=1 and will move the spindle down .4
inch on a milling machine.

GO1 Z-.8 F10 will cause the end mill to be
fed at a rate of 10 inches per minute through
the material.

GO01 X2.000 Y1.000 — This will command
the machine to move from the above coordi-
nate to X=2". (The parameters are modal which
means that the feed rate will remain at 10 inch-
es per minute until changed by the G code.

tum moves the various axes.

" DeskNC is an example of a low-cost G code
interpreter . A demo copy may be
downloaded from www.deskam.com. There are
several other G code i that are low
cost and work fine. A free G code interpreter is
available at www.metalworking.com.

The parallel port on most IBM compatible
type computers has one of the following base
addresses: 3BCH (956D), 378H (888D), or 278H
(632D). Usually it is 378H (888D) for LPT1. This
is the address that is set in the configuration file
of the G code interpreter program. The stan-

® TOUCH SENSITIVE

GLIDING TYPE MOUSE

Lata model touch sensitive mouse made for laptop computars

These are about 4 5/8° X 2 7/8° X 316", They have a part¥ of

808-574649-D02-A 66503215 Rev. B on the part, Contains

several ICs anda 4 pin miniature female connector on the circult

board underneath unit. Has large touch area and 2 click buttons. These are brand new
complete made by ALPS. Perfact for experimantation or replacement. Sorry no other data

available.
32 40ea » 10/820 00

31283
BLACK ANTI- STATIC BOX
Parfect for storing static sensitive transistors, FETS, and ICs {up 1o 16
pins in size). These boxes also make excellent small enclosures for
miniature slectronic projects. Opaque black color with hinges and a
snap closure. Overall size of box 1 1/8” cube. Brand new and very nicely

B1411 WN-1WM1WQN

CREDIT CARD

MAG STRIPE READER (USED)
Theseare small (3 1/2° X 1 X 7/8”) mag stripe readers. They
have the sensor head, a circuit board with several ICs and a
7 pin connector. We have no data or hookup inflo on these and
since they are used we are sélling them “as 5" only - no

retums.
$2.49 ea.

61284 —
ASTEC AMPSS™ POWER MODULE

48VDC - 5VDC 300 WATTS

DC-DC CONVERTER

High output power module converts 48VDC to 5 VDC @ 300 watts. Size only

4 1NEL X 2 3/8W X 1/2° Thick. Part # BMBOA-048L-050F60. Requires

4BVDC @ 375 watls max on input and produces 300 watts (60 amps)

@ 5VDC on outpul. These are brand new - prime! Complete with specs and

hookup info. Worth much more than our low price

G1369  $24.95 ea.

| 15VDC 400MA ADAPTER

Made for SEGA CHANNEL, this adapter plugs into any 120VAC
outiet and puts out 15VOC at up to 400mA. Has Smm miniature
female barrel phug with center (+). Near the barrel plug, the flexible
cord is wound around and enclosed ferrite bead for RF interfer-

ence control.
$2.49 ea.

G1357

CORCOM EMI 6AMP
LINE FILTERS
Each is rated BAmp, 50-60Hz @ 250V. Both have standard
3 prong connnectors on oné and and solder terminals on
other end, Brand new panel mounting type.

Type  Size (excluding terminals) Stock# Price

GED1 15B8"Lx13/16"W x3/4"Thick G1374 $1.00

GECT 2"Lx1 SHG"W X 3;’4"T‘nid: G1382 $1.25
HIGH QUALITY
THERMAL FAX PAPER

We have just received a large quantity of high quality ultra
premium fax paper that has been specially formulated to |
prov p print clarity. quality paperinour |
fax machine for the best quality faxes, Prime retall boxes of
rolis ready for your fax machine or you can sell them for a
profit if you have a store!

Typa 1- 1/2"core 98t long Type 2- 1" core 1641t long
G1310 Box of 6 rolls $6.95 G1312 Box of 4 rolls $14.00
G1311 1 roll (not boxed) $2.00 G1313 1 roll (not boxed) $4.00

Type 3 - 1"core 3281 long

G1314 Box of 6 rolls $20.00

61315 1 roll (not boxed) $5.00

Write in 63 on Reader Service Card.

PO BoxJ 5408
Scottsdale, AZ 85261

-ﬁyj;f')ﬁ/]/J 7

-elec.com
NOTE: Al nmssubjactln prior sale; All prices expire 7-01-99
For Phone Orders Cull:  800-445-0697
or Fax Your Orders 1o: (602) 661-8259
For ';lt‘.nluu Call: (60
Fi ¢
ini 1
ﬂsa'?#a"'p?"" n[pius min. ﬁw&pg%&nfxzndh W:aa?epl Mamrc«mi
| oulside the U'S. Minimum Forsign hu-mmnr igaﬁusa m|mmumsmse.u3

| SMALL .022 FARAD 5.5VDC SUPER CAP

Made by NEC, these compact caps are made for memary backup

applications or to stors energy in low power robots and solar

a&gluﬂnﬂs Size only 716" Dia. X 516" High. Brand new-Prime.
ea. *» 10/39.

|1Dﬂl$85.00 + 1000/$700.00
‘ SUPER TINY SUPER RANGE

ADJUSTABLE CAPACITOR

Tiny 2 lead trimmer capacitor has an incredible 6ptb2p! range of

adjustment. Size only 1/4" Dia. X 3/16" Tall. Has siot for adjustment
on top. Prime-bright yellow case.

| G1410  2/$1.00 = 100/$45.00 = 1000/$350.00
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dard parallel port uses data bits 0-7
and pins 2-9. The G code interpreter
sends the step and direction signals
to these pins. The controller
attached via a cable recejves these
signals and translates them into step
sequences that move the motors.

The stepper motor controller as
described above receives the signals.
Most modern controllers take step
and direction signals. One of the
data bits received is used as a pulse
stream of information and a second
data bit is used to determine the
direction. This bit is either logic high
or logic low. The other axes are simi-
lar.

For example, data bit 0 is usual-
ly pin 2 and this is normally connect-
ed to the X-axis step signal line.
Data bit 1 is usually pin 3 of the par-
allel port and is connected via a
cable to the direction line of the
controller. Data bit 2 is usually the
Y-axis step signal line and operates
pin 4 of the parallel port. Some G
code interpreters produce phase
sequences, but that is inefficient,
and step and direction type controllers are pre-
dominately used.

There are several types of controllers. L/R
(Inductance over Resistance) types are simple,
cheap, and inefficient, Chopper type step motor
controllers are much mare efficient, but are
more expensive. They easily can handle much
higher voltages than L/R types. A good chopper
driver operates at several times the voltage rat-
ing of the motor. This allows the coils in the
stepper motor to charge quicker and thus you
get more speed efficiently.

An L/R type uses large dropping resistors to
limit the current. Other features of a step motor
controller are that they have various settings for
full steps or half steps. The best controllers use
microstepping. The problems with most low-
cost controllers are that they are open loop.
That means that if the stepper motor loses its
position, then there is no feedback to correct
the position and the part is ruined. On the
other hand, a stepper motor system can oper-
ate without losing steps if the software, the
controller, and the machine are set up correctly.
In my next article, we will assemble and test a
low-cost chopper step motor controller.

Stepper motors are incremental motion

_ phase sequences. These phase sequences

I\ desktop-milling
/A \ machine con-
\\Averted to CNC.

‘lhat tha step motor contmﬂer translates Into

increment the rotation of the stepper motor.
The torque of the motor is rated in ounce
inches. The faster the motor turns, the less
torque it has. The slower the motor turns, the
more power it has.

Low inductance stepper motors, by their
nature, will run faster than high inductance
motors. Four wire stepper motors have two
coils and are called bipolar. Unipolar stepper
motors have two coils with center taps that cre-
ate four coils. If the center tap is not used, then
a unipolar motor can be used as a bipolar series
stepper motor.

The machines that can be constructed or
retrofitted to CNC are unlimited. | know of
inventors and technicians that have built
machines to accomplish tasks such as precision
dispensing of glue to making butterballs. Don‘t
ask me how!

In general, the home shop needs a milling

1y mill
H /1 (| dil

L l J L with
one of my cus-
tom controllers.

/ part being machined under CNC. A
L\\one-inch hole is being circular inter-
/:’ polated using a 3/8-inch end mill.

machine, or a lathe, perhaps an engraving
machine, a drill press, or even a plasma cutter.
Most CNC machines use two axes. The X-axis
moves from left and right, the Y-axis moves
front to back. A third axis is used in a milling
machine for moving the spindle up or down.
Solid-state relays may be added for turning on
or off coolant pumps, glue dispensers, plasma,
aor oxy-acetylene torches.

Addition of solid-state relays is software
dependent and you need to check that out if
you are purchasing a G code interpreter pro-
gram. The most popular machines to retrofit

SUPPORTS

DEVICES TO

, 32 MEG

A rugged. portable pro

Hcre 5w hat you get:

\IIILI:ITHW for all technology family

to run under DOS, W

S-RECORD and BINARY files. For detailed work the

comprehensive bit and byte wu\ kit with more than 20
Broad device support: |
SECOND GENERATION EPROMS (2
EEPROMS (2816-28C010) PLUS ERS901
& PIN SERIAL EEPROMS* (24 25 85, § 011A) PLUS ER 1400/M38657*
H!P(H ‘ll( PR{)'\l\ (7 I\ \’\\ \FRIAI H‘( \{{)\H(.l R\ll’}k\ {(17CXXX)

functions

PIC \!I('R(Js' 8. 18 ‘,5. 40 I't\ (1
MOTOROLA MICROS® (68705P3/U3/R3, 68HCT05CEACY,
] Includes step-by-step tuteorial plus explanation of EPROM fundamentals

1| YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE
*REQUIRES SNAP-IN ADAFTER (ORDER FACTORY DIRECT OR BUILD YOURSELF)

lﬂPRKZMFP

A device programming
for design, repair and field service

¢ EXCEPTIONAL POWER FOR THE PRO
EASY-TO-USE FOR THE NOVICE
mming wmt including the po
i technical manual which mc
adapters®. Comprehensive
L s 3.1. 95 and 98 on any speed ma
features nlmh let you READ, PROGRAM, COPY and COMPARE plus much more You ha:
system's disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX ’HUI{)HUI A
system software provides a full screen buffer editor including a

ST GENERATION EPROMS (2
0)E MEG). 40 and 42 PIN EPROMS* (27C1
\)I I'I"Rﬂ\l\l 8F 29C 29EE 29F)(32

708, TMS2

MEG) '\\Rl“\ 12

§5.00 SHIPPING - $5.00 C.0.D.
VISA ® MASTERCARD ® AMEX

sy S[Em

Impressive, fast, accurate,
and repeatable motion. Any

wet pack and primter port
hematic diagrams

full access to your

25XX eic)
C160) 16 MEG)
20,X2210/12)

- $289

3 Axis Version $155.00 e

5 Axis Robotic Arm Kit

You can build this Robotic Arm!

computer capable of sending
2400 or 9600 baud serial data can control the arm,
even a Basic Stamp. This arm makes a great
foundation for Al and motion control experiments.
Position the arm in an X, Y, Z, grid with a joystick or
keyboard using the new RoboMotion for Windows.
The kit includes the hardware, structural components,
Hitec servos, pre-assembled SSC servo controller,
DOS and Windows software,
assembly manual. Camouflage paint not included.

We have many more cool robots, check out our web page or ask for our free catalog!

95.00 Plus S&H

and an illustrated

Mobile Version $250.00 ® Mobile Robots Book $48.00

\_ website - www.arlabs.com email -

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150
(513) 831-9708 FAX (513) 831-7562
arlabs@worldnet.att.net

Lynxmotion, Inc.
104 Partridge Road
Pekin, IL 61554-1403 USA

MADE IN THE 1 .5.:\)

2
http://www.lynxmotion.com e ---

Tel: 309-382-1816

Fax: 309-382-1254
sales @lynxmotion.com
tech@lynxmotion.com
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are small desktop milling machines such as the
Sherline (http://www.sherline.com/sherline).
With a CNC retrofit kit, amazing work can be
done with these machines.

Wrapping it Up

In general, one can move from the design
stage to.manufacturing products in a matter of
minutes once the design is completed and the
G code is generated. For example, | designed a
motor mount that required a 1.000 +.001/-.001
hole and four 3/16-inch diameter holes. The
design only took a few minutes using a
CAD/CAM program (see www.bobcad.com).
My milling machine already had the mill vice set

The enter button was pressed and, in less
than four minutes, the 3/16 end mill drilled the
four holes and bored a .999 inch diameter hole.
It was awesome to watch it make 11 more
identical parts. It almost took more time to
deburr each part, then load blank parts and
unload finished parts in the machine than it
took to make the part.

When you first start out using CNC-operat-
ed machines, there is a learning curve. It takes
time to get the software and the hardware all
working together, but once it is set up, then
you are only limited by your imagination as to
what you can accomplish. As a footnote, | was
testing a raster to vector program that was
machining an image of my granddaughter while

I'was writing this article. How is that for pro-
ductivity?

In my shop, | have CNC controls on my full
size milling machine, a 13x25 metal cutting
lathe, a mill/drill, two printed circuit drill
machines, a desktop Sherline milling machine, a
small vertical mill, and an eight-inch bench drill
press. You will not need as many machines for
your home shop, but | have found CNC at
home to be very addictive!

What's Next?

Look for my upcoming article on how to
build a low-cost, high-performance, three axis
bipolar chopper step motor controller. NV

up so it only took a few minutes using an edge
finder to locate the X=0, Y=0, Z=0 location.

Glossary
G-Codes are industry standard commands used in CNC machines
Comman Used G-Code Commands ‘
Assurnes G90 (Absolute coordinates) and uses incremental | and J (K) only. Commands..

= Rapid travel at maximum feed rate.
601 Linear interpolation at current feed rate.

5 G02 Clockwise circular interpolation at current feed rate. X-Y plane only.
GO3 Coumerclockwtse cireular interpolation at current feed rate. X-Y plane only.
s G04 Dwell in tenths of a second, e.g., GO4 X10 will dwell for one second.

G81 Drill cycle.

G90 Absolute coordinates (Assumed).
Go2 Sets Coordinates
. MO Program Stop.
M2 Program End.
M7 Coolant On.
M8 Coolant On.
n example of a part drawn with CAD M9 Coolant Off.
program and used in a CAM program. Txx Tool change to tool xx. ; -

JONES MODEL 1600-1
TACHOMETER

Instrumant

tachometer

cantrifugal

LAMBDA
LK344A-FM
POWER
SUPPLY
Front panel voltage
and currem meters.
- Co%-lvectrcw\}a -cooled, 7y

no blower.
MORGAN DATA i / adjustable from %eto 60 VDC at a maximuim
size rubber tipped drive couplings, current of 4A. Regulation 0.015% or TmV. Line or

SYSTEMS
MODEL 8609 case new. Also Jones Model 1600-7 | |oad. Series/parallel operation. Remotel rarnma-
RPM scale 0-11,000 RPM w/acces- ble by voltage or rasls?ance Less than E&DS

Constant voltage or current 1 sories. l6. C:
2~ | onstant current/constant current.
Do 50 vous, Coment range: | | ##¢® i New S35ea.or 2for S50 | MEW-Prcer3355" \Ew | OWER PRICE: $296

0to 50 volts. Current range:
0to 1.5A. Readout: 3 digit
HP 8640B SIGNAL AN/URM-120
GENERATOR OPT 003 50 OHM THRU-LINE

with 0.1 volt and 1mA current resolution.
Reguiation: linear; input voltage: 115V/220V.

RF WATTMETER
Frequency range: 2MHz to

Adjustments: voltage and current has remote con-
trol adjustment capability. NEW. Price: $95

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

TELEGRAPH
KEYER USWR<1.08 to 1. Uses three

plug-in coupler elements (included). CU-753 2 to
30MHz 50 1o 100 waits CU-754 25 to 250MHz 10 to
500 watts CU-755 200 to 1000MHz 10 to 500 watts.
Connector: Type N. Case included. Size: 7"Wx6-
5/8"Hx7-1/5"D. Weight: 6.5 Ibs. Price: 5395

TEKTRONIX 2336YA DUAL TRACE
100MHz PORTABLE OSCILLOSCOPE

Vertical: DC to 100MHz
band with 5 mV per div. to
5V per div. maximum sen-
sitivity of 2mV/div.
Horizontal: Time Base A:
0.05 uS/div. 0.5 sec/div.
X10 to 5 ns/div. Time Base
B: 0.05 uS/div. to 50
mS/div. X10 to 5 ns/div.
Has digital readout of
delta time, delayed sweep, and XY input div. $795

P 13406 Saticoy Street
North Hollywood, CA 91605
@ 800-235-6222
818-787-3334 - F-818-787-4732
ﬂ ORP.  HTTPU//WWW.Davilyn.com/Electranics
SEXTANT
Aircraft or marine navigation. No

case. $50

tach measures

RPM scale 0-

500 RPM, cou-
pling shaft 1/8" accessories, varlous

SINGER CSM-1
COMMUNICATIONS
SERVICE MONITOR

AF si source: 0 o
B0OMHz in 100MHz
steps plus 100Hz
vernier. RF output: 110
1o 0 dBm, built-in oscil-
loscope monitor. Inputs:
RF, detected, vertical,
horizontal, AM/FM,
Outputs: audio, one, RF; Functions: generate 2mV to
2mV. AGC: manual of auto. $388° $295

BOX__$15 FIBERGLASS,
X WATERPROOF

Exterior size 20-1/2 (L) x 14-1/4
(W) x 10-1/2 (H)

Unigque item for
military collectors. d G
J37 telegraph key, Y
new in original

government package.

uency: S00KHz to 512MHz.

Ingr%ales m 1024MHz Requires
Cy doubler for

1024MH2 (s oliad with unif),
Readout can be used as a frequency
counter. Accura 6 5 digits expand-
able 1o X10 and X100, . Output: -
145dBm to +19dBm lﬂ 5 to 512MHz).
Modulation: AM, FM, pulse, 400 and
1KHz, ImV to 1V internal. Has input
and output of modulation sources.

GREAT
PRICE

NICKEL CADMIUM BATTERY

$49.95

HP 180A
SCOPE
(MIL SPEC
AN/USM-281A)
Includes vertical plug-in
1BO1A (PL1186), hori-
zontal plug-in 1821A
(PL1187). Tested.

Manual Reproduction: 15 $195

HP 200CD Oscillator

HP 312B Selective Voltmeter .

HP 331 Distortion Analyzer .

HP 400E Voltmeter

HP 412A Valtmeter

HP 415E Voltmeter

HP 3435A Multimeter

HP B160A Generator

Wrolw:tio Morlel 43004 TS-723A SPECTRUM
Oscillator $395 .

PRD Type 2020 Vector Voitmeter g oot R
wisampiing heads $250 20Kkiz. NoiSe measure.

Systron Donner Spectrum Analyzer ment — full scale 300
Consists of tuning unit Mode microvolts, minimum -
809 1 display unit Model ETSgggﬂﬁfreggﬂncy -10:*1 T P N o naiia

o 2. Power supp E. Cat 0. 42B004KAD1.
— 115V/230V, 50 4 Nominal vool?s 12 rated capacity
to 100Hz; 90 watts. $95 [4.0aH, wt.5 Ibs. NEW $55

$95

8695
..$249
$325

CT SYSTEMS 30008
SERVICE MONITOR

§2,600 $1,995
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Modern computing and standard surge
suppressors... a recipe for disaster.

Almost all surge protection devices use MOV's (metal oxide varistors) as their active element,
MOV’ are sacrificial/wear/limited life components. Surge suppressors based on this technology are
doomed to failure. These surge “suppressors” also don’t suppress a thing. They divert powerline
surges equally to the ground and neutral ware. When you put current on the common ground wire
of interconnected equipment some of that current will flow (through the inherent ground loops) to
the data lines. This is a major cause of lock-ups and misoperations that plague today’s computer
environments. Another fact; all modern computers use switch mode power supplies. During surges
the power supply capacitors must charge to the clamping level of the MOV before the MOV turns
on. A recent study has shown that it takes a 3000A surge 15 microseconds (15,000 nanoseconds) to
charge the typical capacitors of these power supplies to that level. The surge is virtually over before
the MOV reacts. (See five things you probably don't know about your surge suppressor at

wuw fivethings.com. )

THE POINT: Standard surge suppressors allow too much current to hit the computer. Standard
surge suppressors divert surge current to the ground wire and disrupt data transfer. Standard surge

suppressors eventually fail without warning. Modern computers have logic voltage levels (the sig-
nals that transmit the data) and power supply voltages that are dramatically lower than that of their
recent predecessors. Modern computers use integrated circuits with transistors of ever decreasing

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

INTRODUCING BRICK WALL SURGE FILTERS. . .
The World’s Best Surge Suppressor
Initially engineered for critical, non-fail industrial applications, this patented device protects indefi-

nitely and sets a new standard for every of surge suppressor and powerline filtering perfor-
mance.

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

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

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

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

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

These devices were engineered utilizing a current
hmiting/surge filtering technology. THEY DO NOT
DIVERT ANY SURGE CURRENT TO THE GROUND
WIRE. They Will Not Cause Your Computer System To
LOCK-UB CRASH OR MISOPERATE as a consequence of
stirge diversion. Your current surge “suppressor” wall.

Available in Modular Form

Powerline Filtering

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

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

SO. .. HOW IMPORTANT IS YOUR SYSTEM?

* BRICK WALL DIV.,
PRICE WHEELER CORP.

1-800-528-0313

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

‘Web: www.brickwall.com

Visa - MC - AMEX

ASK ABOUT OUR NEW IN-LINE UPS/SERVER PROTECTOR

BRICK
WALL
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Dear Nuts & Volts:

| have just read “Some
Practical Light Meters” by Evert
Fruitman in the March 99 issue
of Nuts & Volts. | have a couple
of suggestions regarding power
for these circuits.

In the discussion of the ana-
log system (Figure 11), Mr.
Fruitman mentions using “AAA”
batteries for the 12-volt power
source. Eight “AAA” batteries are
going to occupy a fairly large
space in a portable unit.

| have recently begun using a
small 12-volt battery for projects
with low current drain, and |
think it would work well in this
circuit. This is an akaline photo
battery, Energizer A23 or
Duracell MN21, which sells for
about a dollar. These batteries
will fit a RadioShack 270405
holder (for a single “N” cell),
which costs less than a dollar.

The current drain of Figure
11 includes almost six mA
through R1 and R2. This six mA
current can be eliminated by
using a 7809 regulater instead of
the LM317. Also, the 7809 (or
the 7805 in some of the other
circuits in the article), can be
replaced with the “L” versions
(78L0O9 or 78L05), which are in a
smaller T92 case. Not all distrib-
utors carry these regulators, but
all three (7809, 78L09, and
78L05) are listed in the catalog
of both Dalbani Corp. and
Mouser Electronics.

Bill Stiles
Hillsboro, MO

Dear Nuts & Volts:

| love your magazine. Your
articles are fresh and different
every month.

The monitor repair article a
few months ago has helped me
several times already. How about
an article on Switch Mode P/S
with some flow charts, these are
constantly giving me problems.
Keep up the great work !!!

James Rock
Via Internet

Dear Nuts & Volts:

| recently had a problem sim-
ilar to another reader, loading
Packard Bell Win 95 onto a PC.

After | salvaged what | could
of a friends PB to build him a PC,
| encountered the BIOS situation.
| put the Packard Bell CD in my
PC and ran XTREE so that |
could have a look see at the
files. | found that PBSETUP was
a batch file that called a pro-
gram which looks for a PB BIOS.
If it doesn't find the file, it won't

load. If it does find a PB BIOS
routine, it runs a program called
SETUP. Upon a hunch, | typed in
SETUP instead of PBSETUP at
the start, and Win 95 loaded eas-
ily.

The only problem you might
have is when the CD asks for the
serial number. You enter a com-
bination of numbers and letters
that adds up to the number of
characters the program asks for.
If you get a message rejecting
the serial number, don't fret. Just
hit Enter again. It should contin-
ue loading.

People that bought Win 95
installed on a Packard Bell com-
puter should be allowed to use
their legal copy of Win 95 on
their PB computer if they put in
a motherboard upgrade, or dis-
mantle it for parts to build a real
computer. | don't know how well
PB products are prepared for
Y2K, but this info will allow some
individuals and business to have
their PBs upgraded, if needed,
without having to upgrade to Win®
38 or buy another copy of Win

2

Shawn K.
walt@klondyke.net

Dear Nuts & Volts:

| enjoy the Q & A column, by
TJ Byers, very much. | would like
to add this information to it.

Because of its totem-pole
(Stacked) output design, the
bipolar editions of the LM555,
..6, ..B parts are infamous for
creating power supply glitches.
In stand-alone operation, this is
usually not a problem. In designs
with other logic devices, mysteri-
ous erratic operation often
occurs. To avoid this, the LMC...
parts can be used. Or use an
'LS123A part, if the frequency
range, etc. is compatible. It does
everything that a 555 does,
except at long intervals. At least,
double bypass it with a large
electrolytic and a standard
monolithic bypass cap.

This family also needs a
bypass on the CV pin(s) if reli-
able operation is desired. Pin 5
on the '555 and pins 3 & 11 on
the '558 should be connected to
ground through a cap in the
range of 0.01-0.47 mFd.

Byers makes reference to the
Max038. It is a redesign of the
venerable Intersil/GE/RCA
/Harris ICLB038. It has a much
wider operating frequency range
and other improved characteris-
tics. The chip also carries a price
tag several times higher than the
8038.

Phillip Milks
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by Joseph ). Carr

UiEmGHame]

That Upcoming Science Fair

Every year in most localities, there
is a round of science fairs that
progress from the school level, to an
area science fair, a regional or state
science fair, up to the international
fair. Because my readers are involved
in science and technology, with a
special emphasis on electronics,
many of them will wind up somehow
involved with science fairs ... espe-
cially if they have an interest in, or a
part of, the next generation of
techies.

The same scenario is found over
most of the country. At each level,
there is a sorting out process in
which some students are selected to
go forward and others are not (we
never say “lose” because that's not
the issue). Let's address these fairs.
Whether you are a student who will
enter a fair, a parent whose kid will
do a project, a teacher, a mentor
who might counsel a student, or a
potential judge, there are some
things that might be helpful. More
information is found in my book The
Art of Science (LLH Technology
Publishing, available from Amazon
Books, and from 1-800-247-6553).

First, though, let me put in a
pitch for science fair judge volun-
teers. Some years, | will judge three
to six fairs depending on my time. If

you have any technical ability (which
includes the vast majority of Nuts &
Volts readers), or if you are trained in
any of the sciences or mathematics,
then | recommend that you get
involved in science fair judging. It's
really quite rewarding to see kids
who work in a disciplined manner to
ferret out some bit of truth about
nature. While few of them will ever
earn a Nobel prize, or even take up
science as a career, there is a distinct
learning process %o'mg on. Students
who negotiate the rigors of even
high school science learn to think crit-
ically, and to organize facts and data
... and that is a prerequisite for good
citizenship.

Science fairs are not only per-
sonally rewarding, but they can also
steer youngsters into amateur radio,
radioscience observing, and other
technical hobbies. If you are a mem-
ber of a local special interest club, or
a local chapter of a professional soci-
ety, then perhaps your group could
sponsor a special prize, a scholarship,
or even just a certificate for the "best
of fair.”

For example, | am a member of
.the American Society for Quality
(ASQ, formerly ASQC). Our local
chapter provides judges, as well as a
prize. | sometimes contribute one of

my books to
the local mid-
dle and high
school's fair
to serve as a
prize (I don't
have enough
books to do
that for oth-
ers, howev-
er!). It would

professional societies and other inter-
est groups. The local school board
science fair coordinator can get you
the information.

Winning a Science Fair

Science fairs are about science,
so scientific method counts for a
great deal. When | wrote about this
subject one time before, a reader (of
a different magazine) wrote me a
harsh letter and complained that a
young friend had been rejected at a
science fair because she did not have
a stated hypothesis. The claim was
made for her that the project was a
perfectly valid environmental project
and was based on good data. It
probably was, but if it did not have
some hypothesis at risk, then it is
doubtful science at best.

The lesson: Form a hypothésis
that can be tested by observations in
nature or in a controlled experiment.
The experiment or systematic obser-
vation is a way of filtering out the sig-
nal nature might be whispering in
your ear from the noise in which it is
embedded (Figure 1).

A h%fpothesis is a falsifiable state-
ment of what you are looking for.
The term “falsifiable” means that it is
capable of being proven false. If you
work on a question that cannot be
falsified, then you are-wasting a lot
of time and money. Indeed, it is
often easier to falsify a null hypothe-
sis, i.e., the statement that some-
thing cannot occur, than it is to falsi-
fy the hypothesis itself. One example:
Suppose the hypothesis is that “... all
cats are gray in color.” You can
inspect 10,000 gray cats and still not
be sure that all cats are gray. Even a
single not-gray cat (Figure 2) dis-
proves the “all-cats-are-gray” hypoth-
esis. The example is trivial, and a bit
weak, but you get the idea.

Another example ... but please,
please, please don't try this experi-
ment at home. Suppose the hypoth-
esis is: "Kerosene in an open dish
cannot be ignited by tossing a light-
ed cigarette into it." You can toss a
thousand lighted weed butts into it
and see them doused without know-

amazing how the experiment plan
will evolve in your head as you
progress, so that the data at the end
of the process is not the same stuff
as the data collected at the begin-
ning. There is a natural tendency to
change how we do the experiment
as it evolves.

If data collection involves some
ambiguity, make a prior decision on
how to count each datum. For exam-
ple, if the relevant data are voltages,
you classify "above 5 volts” and
“below 5 volts” and place the data
into different mental buckets (Figure
3). Some people will place all of the
“exactly 5.00 volt” readings in one
bucket or the other, while others
alternate back and forth (i.e., the first
5.00 volt reading goes in one bucket,
the next in the opposite bucket). Still
others randomly assign the data
point to one bucket or the other.

Without some schéme, there is a
natural and lamentable tendency to
place ambiguous data in the bucket
that does your preconceived mental
model the most good. A certain
amount of “leveling” and “sharpen-
ing” naturally takes place. The former
is discounting disconfirming data and
the latter is over-emphasizing con-
firming data. Thus, if your precon-
ceived notion needs more "5 volts”
readings, they seem to wind up in
the preferred bucket!

The One-Sided
Evidence Mistake

This type of mistake emerges
from situations where only one class
of evidence is abundantly available.
I've seen grown men — professional
engineers — seriously claim that more
elevators in our office building go up
than go down. The reason for the
misperception is that they were
going down, and while they waited,
several “up” elevators went past their
floor. Because they got on the first
“down" elevator to arrive, they could
only count one. Because elevators
are cyclic, the only logical way their
observation could be true is for ele-
vators to be assembled in the base-
ment and then either disassembled
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certainly get | ing for sure that the hypothesis is | or stored on the roof. Or perhaps
some publici- | correct. But, if a single time it lights | they return to the basement by
ty for your | off the kerosene, then the original | another route that is hidden from
hobby. Most | hypothesis (“cannot”) is falsified. view. By now, the building should be
science fairs The hypothesis should be formal- | showing a distinct list to starboard
have a time | ly written out before the experiment | from all those elevators on the roof!
| for special | is designed and conducted, not | Data collection schemes in which
judging by | merely kept in your head. It is | only one of two (or more) possible
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Open Channel

UHHH....| THINK I'M A NON-
GRAY CAT

\

tial of one volt, and a current
of three amperes, with the
usual measuring instruments
the answer R = E/l = 1/3 is
not “0.333333333" (or how-
ever many digits your calcula-
tor can carry), but “0.33" or
“0.333" at most; in some
cases it might even be “0.3."
{ The judges are not only not

impressed with such seeming
precision as “0.333333333,"
but will be sufficiently dis-
impressed as to count off sig-
nificant points for such slop-
piness.

The display that you pre-
pare should be as nice as pos-
sible. If you have the
resources,-use your computer
graphics and word processor
programs. Mount everything
on styrofoam backed poster
paper (or even use one of
those three panel “science
fair” displays made from

outcomes can easily be captured are
inherently flawed.

The way that an experiment
hypothesis is framed can have a pro-
found effect on outcomes. If we ask
“what evidence supports this view
..., then we tend to pre-bias our-
selves to look for confirming evi-
dence rather than all of the evidence.
We may overlook valid disconfirming
evidence because we either did not
look for it, or failed to recognize it
when it surfaced. We also see this
effect when asking about similarities
or dissimilarities between two classes
of event, or when comparing evi-
dence against some pre-existing
model.

Furthermore, when planning the
experiment, decide what data consti-
tutes sufficient proof of the hypothe-
sis and null hypothesis. Just because
a bit of data supports a hypothesis
does not mean that it proves it. Even
if the evidence is totally necessary for
the proof, it may not be sufficient for
the proof. More elements of evi-
dence may be needed to prove the
case.

This form of error often comes
from expecting too much informa-
tion from too little data. It is espe-
cially likely to occur when, early in an
experiment or study, a rather high
number of confirming data points
are noted. If there is a fair number of
these confirming data points, then
we may take a logical leap of faith
and assert that those data prove that
the hypothesis is true.

Do enough trials of the experi-
ment to ensure that the results are
significant. Doing three or four trials
is probably not sufficient. Perhaps 20
or 30 is better. No one expects high
school students to have the resources
and time to do some more complex
experiments with a number of repe-
titions that statisticians would like —
or that professional scientists would
use — but “only a few" is clearly sus-
pect.
It is also critical that students do
their own work. While that should go
without saying, there are always
those who have someone else do
their work and submit it as their
own. Sighhh. Of course, sometimes
judges make errors. | recall one

youngster, whom | knew personally,
who built an electronic project too
well. Some judges claimed that he
had to have had his father do it for
him, because the quality of construc-
tion was too good. But | knew the
kid had done a lot of projects other
than the science fair project, so |
intervened and convinced them that
his father did not do it. Indeed, he
probably didn't know how ... he was
an accountant with no amateur radio
or hobbyist electronics background.
The kid's project might as well have
been in Greek for all the father knew
about it (same with the mother).

Another good trick is to keep a
complete notebook on the project.
Professional scientific or engineering
notebooks are available, but are too
costly for most high school pro-
jecteers. A simple bound composi-
tion notebook is sufficient. The stan-
dard in science is to use a bound
notebook so that other people can
tell if pages — perhaps embarrassing
pages — were removed. One of those
speckled black and white "composi-
tion notebooks” are just fine at the
high school level.

Make all entries in the notebook
in ink. Do not attempt to erase erro-
neous entries. Cross them out, in ink,
note the date of the correction, and
place your initials by the correction.
Close to the same spot write in the
correct data, if available. | had a
freshman physics professor in college
who would seriously deface the book
if a student violated these little rules
... and mark an "F" for the lab period
in his own book.

Make good use of statistics. If
you don’t know anything about sta-
tistics, then get an introductory
book. | can immodestly recommend
my own book The Art of Science. It
has a lot of very good information
for the budding scientist, and is well
within the intellectual reach of even
average high school students. That
old trash about “you can prove any-
thing with statistics,” meaning that
you can propagate rubbish, or “there
are liars, damn liars, and statistics,” is
essentially hogwash. There is only
good use of statistics and bad use.

Also learn what “significant fig-
ures” means. If you measure a poten-

foam-backed poster paper. If
ou don't have the resources, then
and write ... or print ... everything
as neatly as humanly possible. Judges
are generally not impressed enough
with the display to award a higher
place for bad science, or reduce the
place for good science, but in bor-
derline cases, the display can make
the difference. And if you are good
enough to go to the regional or state
science fair, appearance becomes a
lot more significant. At that level, all
of the competition is good.

Above all, the students should.

know the subject and be prepared to
answer some questions. If you don't
know the answer, then don't try to
scam the judge ... it won't work. “I
don't know”" is an acceptable answer
if it is the truth, especially when fol-
lowed by “... but | intend to find
out.” The essence of good science is
the Confession of Ignorance, cou-
pled with the integrity to admit it out
loud, and the energy to go find the
answer. After all, the professional sci-
entist spends most of her time out
on the frontiers of knowledge, and
out there, nature is very unforgiving
of a “know-it-all” attitude. “Y gwin
erbyn y byd” (“Truth prevails against
the whole world"), the war cry of the
Iceni (Briton) Queen Boudica (ca. AD
61), applies to science ... but only for
those who have the integrity to seek
it out,

A Lesson Learned

The science fair coordinator for
our local middle school called me
and asked me to contact one of the
two teachers. It seems that they had
a problem student (I'll call him an
anonymous “John"), One teacher
contemptuously referred to the
eiahth grader as a “moron,” but the
other wasn't sure. John had done a
science fair project based on an elec-
tronic circuit, and wanted to enter it.
The “moron” teacher wanted to pro-
hibit him from entering the fair ("for
his own good,” no doubt), while the
other sought outside help to evaluate
the quality of the project. The
teacher asked me to make an
appointment with the parents and
go look at the project. | could then
advise them whether or not the kid
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should “be allowed to participate.”

The project was typical of many
middle school kids' projects: rat's
nest wiring, but it somehow man-
aged to work. What the lad had
done was build a binary circuit that
could correctly add or subtract two
binary numbers. The numbers were
entered via to_ggle switches (one
position for “1” and the other for
“0"), and a push-button switch made
the calculation. No chips were used,
so the full-adder digital circuits were
made from transistors.

After | entered all combinations
of two-bit binary numbers, and
found that the answers were correct
even to the carry bit, | asked John if
he had made the project from a
book (often the case of eighth grade
science fair electronics projects). He
told me “yes” and got out an old
RadioShack book. Immediately, |
noticed that the book version had
more transistors than the one on the
project. In addition, the book project
was just the full adder, not the com-
bination needed for the addition and
subtraction function performed

(including two's complementing for
subtraction). When | pointed out the
discrepancy, John told me that he
didn’t have enough left from his
small allowance to buy all thase tran-
sistors “... so | re-designed the circuit
to fit how much dollars | had.”

| related this story in a letter to
the science teacher who supported
him, and the lad was allowed to
enter. He eventually won a second
place certificate in the local area fair.
The kid was supposedly semi-autistic,
but in terms | understand: it wasn't
the central processing unit that was
defective (he re-designed an elec-
tronic circuit), but the I/0 channel.
One merely had to have the patience
to communicate with this “moronic”
student.

| don't use the word “moron”
much anymore. NV

Connections ...

| can be reached by snail
mail at P.O. Box 1099, Falls

Church, VA 22041, or via E-
Mail at CARR])J@AOL.COM.
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NEW PicNPro Programmer and Port Interface

icNPoke is a Windows-based software package that intro-

duces beginners to the Microchip PIC 16F84 processor.

There are 11 J:vrograms supplied in the package which
include an animated simulator, a circuit simulator, mouse assem-
bler, interactive tutorials, quizzes, and a build-it-yourself program-
mer with a real-world port interface.

The software has been sold in over 27 countries around the
world and is being used as a teaching module for microprocessor
studies. It retails for $27.00 US.

If you would like to know more, check out the web site at
http://www.picnpoke.com or E-Mail at picnpoke@cdi.com.au

LR R N N R NN N NENENENNEENNEENNNMNNNNJ

BlackBoard FileWipe — Permanently destroy files

Ibert's Ambry presents BlackBoard FileWipe — a 32-bit utili-

ty which overwrites files up to 10 times with random data.

In this world, it grows ever more difficult to maintain your
privacy. Where V{fgu could once leave your door open, you now
double lock it. Where you could once simply throw away docu-
ments, you now feed them through the shredder. Where you once
only deleted files, you can now FileWipe them.

BlackBoard FileWipe can prevent data recovery from deleted
files. Tests have shown that file data can be recovered when over-
written up to nine times. For maximum security, BlackBoard
FileWipe allows you to overwrite up to 10 times. Just select the files
you want to destroy and drag them into the selection box. Then
&r{ess Wipe. Also, a file can be wiped by using right-click in

indows Explorer.

The latest version has improved security, a stronger over-writ-
ing mechanism, and handles multiple file deletions with ease.

Rick Maybury of "The Electronic Telegraph" considers
BlackBoard FileWipe to be one of the "10 popular titles that no
Windows 95 PC should be without."

The latest version, 4.3, is free for a 30-day trial period and
available at http://www.blackboardsoftware.com for $17.95.

00000000000 0C0R0CORCOCROOEORROORRORE0ES
-Tech Canada Ltd., a Markham, Ontario-based high-tech com-

any has successfully developed a state-of-the-art Internet
elephony solution allowing users a FREE alternative to tradi-

tional IonF distance carriers.

This revolutionary product is available to consumers worldwide

mr:)odu@ e-commerce, with over 2500 Web-stores carrying the

product.

The global war on long distance telephone char%?s is long from
being over! International long distance carriers now have a new
enemy on their hands — Internet Telephony. This latest innovation
allows for the use of the Internet as a vehicle for free communica-
tion with users anywhere in the world! Unlike conventional tele-
phone communication, Internet Telephony allows users the abili

to transmit and receive voice E-Mail, full live-motion video, as well
as data information, along with excellent — quality audio-telephone
communication — absolutely free!

Future trends predict that within a few short years, Internet
Telephony will occupy as much as 20% of the long distance
telecommunications market. Prior constraints to this technology
involved slower modem speeds, inadequate processing abilities,
and high-traffic Internet Service Providers. With today's high-speed
modems and cable connections to superior ISPs, technology has
finally allowed Internet Telephony to become incredibly functional.
Since it is presumed that a PC occupies space in almost every

Continued on page 86



COMPUTER CIRCULATION CENTER, Inc.

dba: Alltech Electronics phone Orders
261% 'I'emple Hei tsl:s)rive. 760/724-2404
ceans

9350 Clairemont Mesa, San Diego - 619/573-0411
1401 El Camino Real. Oceanside - 760/721-0093
1300 E. Edinger. Santa Ana - 714/543-5011
»2018 W. Lomita BLVD. Lomita - 310/539-2260

We buy surplus & excess computer inventory
Phone Otder Aﬁ 2&1 on- Fri $25 -Min. Order - n as well as scrap electronics related inventory.
l:‘._Sa\.eon M\?&Sﬂe ..Nzwwmwmmmmﬁ’gw
187 YA SOLR Viow Magic 26 dp Refab b i iy $130; M See Our Web Site for

Fuﬁtsu(asthwNEWw!lﬂl 24VDC Trigger for drawer
ter - 9" Meno

Industrial Surplus and other
related items.

-

www.computerchopper.com

Get on the mailing list.
10” Color SVGA! | Home network P it
Cable Modem? i
ssto 1‘3%?; View Maglc Val‘;"o‘;"sg‘::ﬂ With rubber o-
. 110V AC 10BaseT 8 Port $9 05 ring on 5" dia.
: " ; operation. $29.00 Hubs. . disc.
Need a Linux Box? .
sizkvca || Refurb: Small DC Motor
$29.00 Smics | $139.00 Refurb 8 Port Hub | wigear box & Wheel
9.75” Mono VGA LCD w/Controller Mo:gl:::l’a AFcllia];):’el;one External SCSI 3.5”

Open Face Case

Great for Servers:

RJ-11 (Dial Tone)
Takes Power from CPU ey mm)m
Backlight Generator. Use any
Great for a headless system. standard land line
Windows NT Server Console, device with your cell
Linux Server, etc. phma Modem, credit

16 Bit (ISA) Interface with $
Cirrus Logic GD6235 39 0 mm"“ g matine.
512K RAM. Non Upgradable

Win95/98 Compatible
AC Motor. $ 9 b 9 5
3 Use for roboti
See- the ‘web site for more sden\reg” C
detailed images and further Has 5" disc |
information attached with a
rubber O-Ring.

Assembly Dimensicms:

$69.00

10" x6.75" x 3/8"

, S i ckli verter P ﬁsets(24) S
$89 e O O s Reversible 110V AC N 2o imis
Motor with brake Used 3” Dia. Wheels

6” Mono LCD i TapeStor 800 & 3200

Extends to 2
6 palr for past. Two slide

$ 29_ 00 telescopic

extension o e : ’

T32003.2GB
Ball Bearing Drawer Slide $39.00 1m0 seom
See Our Website for “D RC '

With Controller

EGA/CGA Card -or- ISA Super /0. 51495 for more details on these $19.00
2 Meg AT Memory Card - or - Parallel/Mono Card .$9.00 v . .

angy.:mmue,_w_sedgf/ Pa.ral.lel/Card _____ a ______ :6.95 industrial surplus items. - $29.00
VLB 1 Meg VCA Card.-or-386 Motherboard /2 Mg $19.95 MO0
IGBﬁ(ISA)VGAwEﬁ/SHI‘I Meg .....$9.00 / $12.00 / $14.95 A : $25.00
VLB Super /O ... sercl Robot Competition? Feeling $49.00
8 Bit VGA Card - or - XT Motherboard w/640K......59.95 | [SSUNTRIE R WL B something! Universal Audio Cable (CD ROM to Soundcard) ......... $4.95

HTTP:/ /WWW.ALLELEC.COM
Visit OurR WEB PAGE DAILY FOR SPECIALS & MORE INFO. ON THESE ITEMS

Qmﬂnmimn Manimeen shipping & handling durges $8.50. « Warranty: Used / Refurbished products have s 90 day warrmty + ALL Returns must have an KMA #, call before shipping back o us. * Ne R invoice Handlang
2% Restocking charge, applies 1 products puschassd in error & incompatibility problems. School & University Puschase Orders socepted, others on AOC only. + mummawu“mqmm

Write in 100 on Reader Service Card. Nuts & Volts Magazine/May 1999




WE BUY

" Inquiries 303-438-9662
Fax 303-438-9685
Orders only 800-538-1493

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

AND SELL

' OUR NEW ADDRESS |

Inquiries 307-635-2269
Fax 307-635-2291
Orders only 800-538-1493

2701 Westland Court, Unit B
Cheyenne, Wyoming 82001

OSCILLOSCOPES & ACCESSORIES |

OSCILLOSCOPES

wivoltmeter & counter-timer

TEK 2247A 100 MHz 4-ch. OSGIllOSCOPE, _._.._........cooooiiiiiiiniiiiiiinnins $1,600.00
wivoltmeter & counter-timer

TEK 2465 300 MHz 4-channel Osuumm $2,250.00

TEK 7104 1 GHz el ~. $3,500.00
with 7A29, 7A29-04, 7B10, 7B15

TEK 7844 400 MHz Dual Beam Osci $900.00
with 7A24,7A26,7B80,7B85

TEK 7904 500 MHz O $900.00
with 7A24, 7A26, 7880, 7885

TEKSCW15MHRDHUTMOWW .. $375.00

TMS00 series

TEK SC503 10 MHz Dual Trace Storage .. . §375.00
Oscilloscope, TM500 series

PROBES

HP 11224 Probe Power Supply
TEK 1101A Accessory Power Supply, for FET probes
TEK P6046 100 MHz Differential Probe
TEK P6150 9 GHz 10X/ 3 GHz l)tsDOhm
Probe, SMA(m) output
TEK P6201 900 MHz 1X/10X/100X FET Probe .
TEK P6202A 500 MHz 10X FET Probe
TEK P6203 1 GHz 10X Active Probe, for 11000 series
TEK P6701-0pt.02 O/E C
450-1050 nm/0-1 mW; DC-700 MHz, ST conn.

CALIBRATION
mmsmums«m 250 kHz:250 MHz, TMS00 sefles ...

WAVEFORM GENEHATOH

FUNCTION
HP 33108 5 MHz Function Generator, variable phase trigger
HP 3312A 13 MHz Function Generatox ...
HP 3314A 20 MHz Function Generator, H
HP 3326A 21 MHz Synthesized
Function Generator, HPIB
1 mHz-50 MHz, log sweep
HP 8904A-001,002,004
DC-800

Synthesizer, KHz
TEK AWGS102 Arb. Wavelorm Gen. 20 MS/S, ... ..o...ooooorrere

TEK FG503 3 MHz Function Generalor, TM500 series ..
TEK RG501 Ramp Generator, TM500 series .
WAVETEK 288 20 MHz Synthesized

Function Generator, GPIB
PULSE

Generator, 0-100 mS, 1 nS res. § Hz-5 MHz
HP 80078 100 MHz Puise Generator .
HP 80128 50 MHz Puise Generator,

HP B015A-002 50 MHz Dual Output PUISE _...................c.cc.
, gated burst
HP 8080A/8 1 A/B3A/B4A 300 MHz Word Generat ... $800.00
HP B0B0A/91A/S2A/33A | GHz Single ... $950.00
Channel Pulse Generator
HP B0B2A 250 MHz Dual Output Pulse Generator .., $1,250.00
HP 81124 50 MMz Programmable ............ ,000.00
Pulse Generator, HPIB
HP 8115A 50 MHz Dual Channel Pulse Generator, HPIB .. .. $2,750.00
HP 8116A-001 50 MHz Pulsa / Function ... e 93,900,00

Generalor, burst & log sweep

TEK PG502 250 MHz Pulse G o, $600.00
Tr<InS, TM500 series

TEK PGS05 100 kHZ PUlSe GENSIAION, i-...wvcvocorriecsmrsiivererrr: SLT0,00
80V peak, TM500 sefies

TEK PG508 50 MHz Pulse Generator, TM500 series ... §500.00

WAVETEK 802 50 MHz Pulse Generalor ...................

VOLTAGE & CURRENT

... $300.00

VOLTMETERS
FLUKE B45AR High Impedance Voltmeter / Null Detector
HP 3456A 6-1/2 Dight HPIB

HP 3478A 5-1/2 digit Mmecer HPIB
KEITHLEY 181 6-1/2 digit Nanovoltmeter, .

10 nV sensitivity, GP1B

SOLARTRON 7081 B-1/2 digit Voltmeter ........c...ccoies
TEK DM5010 4-1/2 digit Multimeter, TM5000 series p|ug4n
TEK DMS01A 4-1/2 digit Multimeter, TM500 series plug-in ...

FLUKE 515A Portable Calibrator, ...
DC/AC/Ohms, line & battery power

FLUKE 5220A Transconductance Amplifier, .
DC-5kHz. 0-20 A

FLUKE 7318 DC Reference Standard . ...

VALHALLA 2703 AC Vol Std., eresereemsesinssss § 1, 70000
0-120V/10 Hz-100 KHz: 120-1200V/10 Hz-1 kHz

VOLTAGE SOURCES

HP 6115A Precision Dual Range POWer ... $8560.00
Supply, 50V 0.8A/ 100V 0.4A

KEITHLEY 228 Programmable Voltage/Current SOUrce ,................ $2,500.00

CURRENT METERS & SOURCES

HP 41408 Picoammeter / DC Voltage Source,
without test fixture

HP 6177C DC Currem Source, to S50V, 500 mA, ...

HP 6181C DC Current Source, to 100V, 250 mA, .

HP 61868 DC Current Source, 1o 300V, 100 mA ..

HP 6186C DC Current Source, 10 300V, 100 mA ..

KEITHLEY 225 Current Source, . . =
0.1 uA-100 mA, 10-100 V eumplance

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

KEITHLEY 261 Picoampere Source ............ s

TEK AB303 AC/DC Current Probe, 500 Ampspe.nk

TEK AM503/AB302/TMS01 AC/DC Current ..............
Probe System

TEK CT-5 High Current Transformer ...
for PBO21/AB302, to 1000A

TEK P6022 AC Current Probe WABIMINAHON, ..........ccouersiesicaseanss o
935 Hz-120 MHz, 6 A pk

TEK P6303 Current Probe, DC-15 MHZ. ..o
10 mA-50 Addiv., for AMS03

| IMPEDANCE

LCR

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

BOONTON 72BD 1 mzcapammm "
Meter, 3-1/2 digit display

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

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

STANDARDS

E.S.1. SR1010 Resistance Transler ... iiimiimm:
Standards, 1 Ohm-100 K/step

E.S.I. SR1050-1M Resistance Transfer ...
Standard, 1 M ep

GR 1404-A 1000 pF Reference Standard Capacitor ..

GR 1406 Standard Air Capacilors, GR900 conneclor, 0 I%acc

. §650.00
.$1,900.00
$1,750.00

GR 1432-U 4-Decade Resistor, ................ $100.00
©0-111.10 Ohms, 0.01 Mmrvsduum

GR 1433-G 7-Decade Resistor, , ISP WO -y Y (1
o-1.111, 1|0Megd'uns.0!0hmres.

GR 1433-J 4-Decade Resistor, . S o = $150.00
0-11,110 Ohms. 1 Ohm resolution.

GR 1433-K 4-Decade Resistor, . s ki 00
0-1,110 Ohms, 0.1 Ohm rﬁmmm

GR 1433-L 4-Decade Resistor, e e TSR0
0-111,100 Ohms, 10 Ohms rewmlon

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

GR 1433-X 6-DOCAT8 FBSISION, ........ooom.iocrsirsrmsissasimsismrss i esisbse e $250.00
to 111,111.0 Ohms, 0.1 Ohm res.

VALHALLA 2724A P .. $1,250.00
Resistance Standard, 0-11 Gigachms, GPIB

HI & LO RESISTANCE

HP 4328A MIBIORMBIBY ...-..c...eocvessssssesicesromsssediesbessrasssens §1,200.00

T.D.R.

TEK 1502-0pt.04 Time Domain Reflectometer, ..............—.......... $1,400.00
10-2,000 feet, chart recorder

TEK 15038-03,04 TOR., 0-50,000 1., .. $3,000.00
«chart recorder & battery power

TEK 1503-0pt.04 Time Domain ReflEctometer, .. ..o $1,400.00

0-50,000 feet,chart recorder

POWER SUPPLIES

SINGLE OUTPUT
GLASSMAN PS/WH-03R150XE2 0-3000V ...coooveiciiniimasnsion
0-150 mA CV/CC Power Supply
HP 8011A Autoranging 0-20V 0-120A ...

Power Supply, 1000 W max
HP 62008 Dual Range Supply,

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

0-100 ACV/ICC Power Supply 208 VAC line.
HP 62638 0-20V 0-10 A CV/CC Power Supply
HP 62668 0-40 V 0-5 A CV/CC Power Supply ..
HP 62678 0-40V 0-10 A CV/ICC Pawer Supply
HP 62698-028 040 V 0-50 A CV/CC ..

Power Supply; 230 VAC line
HP 62718 0-680V 0-3 A CV/CC Power Supply ..
HP 6281A 0-7.5V 0-5 A CV/CC Power Supply .
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply .
HP 6384A 4.0-5.5V at B A CV/CL Power Supply ..
HP 64438 0-120 V 0-2.5 A CV/CC Power Supply .
KEPCO ABC-1500M 0-1500 V 10 mA CV/CL Power Supply
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ...
LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power Supply

SORENSEN DCR 20-25B2 ......ooocoocrorsccmssnsns et AR $550.00
0-20 V 0-25 A CV/CC Power Supply
SORENSON DCR BD0-0.75B2 ... rosrsscommisanseirrsirmmmssrarsemiio $550.00

O-GGJVD-TSDMCWCCM&MV
SORENSON DCR 600-1.58 ...
0600 V 0-1.5 A CV/CC Power
SORENSON SAL 20-12 0-20 V 0-12 A CV/CC Power Supply
EOHENSONSHLGD-BO-GOVMACWCCM&my
TEK PS501-1 Power Supply, 0-20V, 2mV res., ...
400 mA, TM500 series

MULTIPLE OUTPUT

0-40V 300 mA or 0-20 V 600 mA
HP 62288 Dual 0-50 V 0-1 A CV/CC Power Supply ..
HP 62368 Triple Output Supply. to +-20V 0.5 A & 0-6
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ..
HP 6255A Dual 0-40V 0-1.5 A CV/ICC PM&rSupﬂy
KEPCO MPS-620M Tiiple Oulput Supply, ........

dual 0-20V 1A tracking & 0-6V 5A
LAMBDA LPD-422-FM Dual 0-40V 0-1 A CV/CC Power Supply
LAMBDA LPT-7202-FM Triple Output Power Supply ...
TEK PS5010 Programmabie Triple Power Si.lpcny, TMSBDU mﬂs

TEK PS503A Dual Power Supply, TM500 series .. .00
MISCELLANEOUS

ACME PS2L-500 Programmable Load, ... $360.00

0-75V / 0-75 A / 500 Watts max.

HP 585018 HPIB Isolated DAC/Power Supply Programmer ... .. $175.00
HP B825A Bipolar Power Supply/ Amplifier, +/- 20V 2 A _ X
KEPCO BOP 20-20M Bipolar Op Amp/Power Supply. to 20V 20 A . $675.00
KEPCO BOP 36-5M Bipolar Op Amp/Power Supply. 1036V 5 A ... $400,
KEPCO BOP 50-2M Bipolar Op Amp/Power Supply. 1050V 2 A .. ~. $400.00
TRANSISTOR DEV DAL-50-15-100 .. . $200,00

Programmable Load, 0-50V, 0-15 A, 100 Watts max,

TIME & FREQUENC

UNIVERSAL COUNTERS

HP 5314A-001 100 MHZ/100 NS UNIVErSal .........ooovmeerriericnsensiecrines
Counter; TCXO reference option

HP 5315A-001 100 MH2/100 nS Universal ............ccireeienricnrinns

Counter, TCXO reference option

HP 5315A-002,003 100 MHZ/100 05 ... oo oo
Univ. Counter; batt. power & 1 GHzC-eh

HP 5315A-003 100 MH2/100 nS ..
Univ. Counter, 1 GHz C-channel op!m

HP 53158 100 MHz/ 100 nS Universal Counter .

HP 5316A 100 MHZ/100 nS Universal Counter, HPIB .00

HP 5316A-001,003 100 MHZ/ 10005 ... e ... $750.00
Univ. Gounter, HPIB, TCXO, 1 GHz C-ch.

HP 53168 100 MH2/ 100 nS Universal Counter, HPIB .. $750.00

HP 5335A 200 MHz Universal / Statistical Counter $500.00

HP 5364A Microwave Mixer / Detector, .. $3,000.00
for modulation domain an

TEK DC5004 Programmable 100 MHZ/T00NS ....c.ccovioiicrmunsnmnee .. $250.00
Counter/Timer, TM5000 series

TEK DC5009 Programmable 135 MHZ ..........cuvmmmmssnisress e $400.00
Univ. Counter/Timer, TME000 series

TEK DC5010 360 MHZ/ 3126 1S _...c.cciviiiiisiiniinisiiscrnisscisssssinancess. $990.00
Universal Counter, TM5000 series

TEK DC503A 125 MHz/100 nS .. $275.00
Universal Counter, TMS00 series

TEK DC509 135 MHZ/ 1008 oot ... §275.00

Universal Counter, TMS00 series

FREQUENCY COUNTERS
EIP 575 18 GHz Source Locking Counter, GPIB ............
FLUKE 7220A-010,131,351 1.3GHz ...

Counter; battery power, OCX0O, md res. mul

HP 53404 18 GHz Frequency Counter ,... ... $450.00

HP 5343A-001 26.5 GHz .. . $3,600.00
Frequency Counter, OCXO r!iuenrz

HP 5345A/5355A/53568 26.5 GHz CW/ .. .. $3,600.00
Pulse Frequency Counter

TEK DPS01 1.3 GHz Prescaler, divide by 16, TM500 series ............ $225.00

STANDARDS

HP 1058 Quartz OSHIRION, ...........coceniissressssmmsmssmsesmcsmmsnenns $1,000,00
0.1/ 1.0/ 5.0 MHz, battery power

HP S061A Cesium Frequency Standard, ... ..... $6,5600.00
0.1/1.0/5.0/10.0 MHz outputs

HP 5065A-002 Rubidium Frequen Secher 2 h L ... $3,500,00
Standard, 0.1/1.0/5.0/10.0 MHz out

HP 5087A Distribution Amplifier, 12 m\puts; at 1 MHz . ... $1,500.00

HP 5087A-0pt.032 Distribution Amplifier, .. . $1,750.00
12 outputs at 5 MHz

HP 5087A-0pt.032 Distribution Amplifier; .......... ... $1,750.00

12 outputs at 10 MHz

AUDIO & BASEBAND

S PECTRUM ANALYSIS

HP 3586C Selective Level MBLBY, ................cooiiiiiiiinions
50 Hz-32.5 MHz, 50 & 75 ohms.

TEK 7LS/LY/R7603 Spectrum Analy

.. $1,500.00
$1,500.00

20 Hz-5 MHz, 10 Hz min. res., wﬂrame

DISTORTION ANALYZERS

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

HP 8903A-001 Audio Analyzer, .. g,
20 H2-100 kHz; rear panel Imul

TEK DA4084 Proge Distortion Analy

. $1,500.00
.. §750.00
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90 DAY WARRANTY PARTS AND LABOR -
TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

RMS VOLTMETERS

180 uV-700 V, 2 Hz-11 MHz
OSCILLATORS

4 Hz-2 MHz, 5 VAMS max.
HP 3336C Synihesizer / Level Generator, 10 Hz-21 MHz .
TEK SG5010 Programmabie Oscilator, 10 Hz-163.8 kHz .
TEK SG502 Sine/Sq Osc.,

5 Hz-500 kHz, 70 dB step atten. TMS00

MISCELLANEOUS

KROHN-HITE 3103 HighVLow Pass FIlter, ... $350.00
10 Hz-3 MHz. 24 oB/octave

KROHN-HITE 3202 Dual HP/LP/BP/BR ... $450.00
Filter, 20 Hz-2 MHz. 24 dB/octave

KROHN-HITE 3342R Dual HP/LP Filter, ............ ... $900.00
0.001 Hz-99.9 kHz, 48 dB/octave
0.02 Hz-20 kHz, 6/12/18/24 dBloct.

KROHN-HITE DCA-10R 10 Watt Amplifier, . .. $450.00
20 68 gain, DC-1 MHz, 600-1000 Ohms

ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kMz ... $900.00

TEK AMS02 Difierential Ampifier, 0.1 Hz-1 MHz, TM500 senies ... $475.00

'RF & MICROWAVE
SPECTRUM ANALYZERS

HP 11517A/1BA/19A/20A Mixer Sel, ... $600.00
12.4-40.0 GHz. for HP B555A/8569A
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz ... $1,100.00

HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz
HP 11970Q WR22 Harmonic Mixer, 33-50GHz ................

HP 3585A Spectrum $4,500.00
20 Hz-40 MHz, 3 Hz mln rai bw.

HP 8559A/B53A-001 SPECUM AN, ..ovvviceciicis $3,750.00
0.01-21 GHz, 1 kHz res. w/rackmount frame

HP 8565A-100 Spectrum Analyzer, ... $4,500.00
10 MH2-22 GHz, 100 Hz min. res.

HP 85698 Sp §7,500.00

10 MHz-22 GHz, |ODHzmm res.bw.
TEK TR502 Tracking Generalor, 0.1-1800 MHz, for 7L13/7L14
TEK WM7B2V WR 15 Harmonic Mixer, 50-75 GHz .. RS

NETWORK ANALYZERS

HP 11650A Network Analyzer Accessory Kit, APC7

HP 35676A Reflection/Transmission Tes! Kit, 5 Hz-200 MH2
HP 4195A Network / Spectrum Analyzer, 10 Hz-500 MHz
HP 8405A Vecior Voitmeter, 1-1000 MHz ...

HP 85020A Directional Bridge. 104300“!1"(1)!&:&:1
HP 85027C Directional Bridge, 0.01-18 GHz. N(f) test port
HP 85044 A Rellection/Transmission Test Set, 300 kHz-3 GHz .

SIGNAL GENERATORS
FLUKE B0BOA Synthesized Signal Gen.. .. .. $1,900.00
0.1-1050 MHz, 10 Hz res., GPIB
FLUKE B0BOA/AN Synthesized Signal Gen., ................ccc.cc.......... $1,500.00
10 kHz-520 MHz. 10 Hz res. GPIB
FLUKE B0BORVAK Synthesized Signal Gen $2,250.00
0.1-1050 MHz, 10 Hz res.
GIGATRONICS 1018 Synithesized Signal Gen., ............................ $4,500.00
50 MHz-18 GHz. 1 MHz res.
GIGATRONICS 600/10-18 Synthesized .. $2,500.00
Source, 10-18 GHz, 1 MHz res., GPIB
B00/E-12 Synthesized Source, . $2,500.00
6-12 GHz, 1 kHz res, GPIB
GIGATRONICS 875/50 Levelled Multiplier, ... ... %$2,500.00
x4, 50.0-75.0 GHz output, -3 dBm
GIGATRONICS B75/86 Levelled Multiplier, $3,750.00
26.5-40.0 & 50.0-75.0 GHz outputs
GIGATRONICS 900/2-8 Synthesized ... $2,500.00
Signal’Sweep Gen._, 2-8 GHz, lMH:ras.GF!B
HP 11720A Pulse Modulator, 2-18 GHz, B0 dB on/off ratio .. ... $450.00
HP 3335A Synthesizer / Level Generator, 200 Hz-81 MHz $4,500.00
HP 85100V Mut., o . $3,750.00
InﬂsGHzm.‘ﬁl}EGHzmn >0|1.Bm
HP B840B Signal Generator, 0.5-512 MHz, $1,000.00
AM, FM, puise modulation
HP B6568-001 Synth. Signal Gen., $2,500.00
0.1-990 MHz, 10 Hz res.. OCXO ref.
0.1-1040 MHz, 10 Hz res., HPIB
HPWB—M Synth, Sig. Gen., i $2,750.00
1-1300 MiHz, FM / Phase mod. w/BS635A
HP 8660C/86603A Synthesizer, ....... : $3,250.00
1-2600 MHz, AM / FM. wmsms
HP 8673C Synthesized Signal Generator, §16,500.00
50 MHz-18.6 GHz
HP B673G-004,008 Synth. CW Signal .,........ $12,500.00
Generator, 2-26 GHz. >+8 dBm output
SWEEP GENERATORS
HP 8350A/83545A-002 Swaep Oscillator, $4,000.00
5.9-12.4 GHz, 70 dB slep aftenualor
$400.00

HPB&GAW-&W 0.1-110 MHz, +20 dBm levelled

HP 8620C Sweep Oscillator Frame

HP 862228-002 AF Plugrin,
10-2400 MHz, ﬂ:!dﬁmlwdled mwaum

HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled

HP 86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelled ..................

HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled .,

HP 862420-004,008 RF Plug-in, 5.9-9.0 GHz, +10 dBm levelled

HP 862500 RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled

HP 86260A AF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled ...

HP 86260A-HO4 RF Plug-in, . .
10.0-15.0 GHz, nomwmm

HP B6290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled
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WAVETEK 962 Sweep $1,250.00
1.0-4.0 GHz, markers, +12 dBm univid,
WILTRON 6619A Sweep $1,500.00
2-8 GHz. +10 dBm levelied
WILTRON 6647M Sweep $4,500.00
10 MH2-20 GHz, +10 dBm levelied
POWER METERS
75-110 GHz (WR10), -20 10 420 dBm
4200-01A,03/8-4A x2 Dual .. —
Channal Microwattmeter, w/(2) 1 MHz?Gstansors
BOONTON 428/41-4B Analog Power . R $375.00
Meter, with 1 MHz-12 GHz sensor
BOONTON 428/41-4E Analog Power .. ... $500.00
Meter, with 1 MHz-18 GHz sensor
GENERAL MICROW 47 POWRE s $300.00
Meter & Sensor, 0.01-18 GHz, -35 to +10 dBm
HP 435B/B481A Power Meter, $900.00
-30 to +20 dBm, 10 MHz-18 GHz
HP 4358/84828 Power Meter, . .. $1,750.00
010 +43 dBm, 100 kHz-4.2 GH:
10 10 +34 uam 100 kHz-4.2 GHz
HP 436A/B481A Power Meter, . ... $1,400.00
-30 to +20 dBm, 10 MHz- ISGH:
. $500.00

HP 8477A Power Meter Calibrator, for HP 432 series

HP K486A WRA42 Thermistor Mount, st
18.0-26.5 GHz, for 432 series

HP QB8486A Power Sensor, .
33.0-50.0 GHz, WR22, 101

- $1,500.00

HP R4BBA WR28 Thermistor Mount, .. $350.00
26.5-40 GHz. for 432 sefies
26.6-40 GHz, for HP 435/6/7/8

RF MILLIVOLTMETERS

BOONTON 92B-0p1.05 RF MIllvOIMELer, ..............cc.ccocovccccsioerrs $500.00
10 kHz-1.2 GHz, 75 Ohms scale
10 kHz-2 GHz, -77 to +23 dBm, GP

AMPLIFIERS, MISCELLANEOUS

AMPLIFIER RESE 1W1000 AMPIGes, ..., $6850.00
30 dB gain, 1-1000 MHz, 1 Watt output

BOONTON 82AD-0pt.01A Modulation Mete, ... .. $750.00

AM, FM, 10-1200 MHz, GPIB
HP 11948A-E51 HP 11940A & 11941A ...
Close-Field Probes, w/8447F-H64 amp
HP 415E SWR Mater ........
HP 485A Amplifier, 20140 dB,
5 Hz-1 MHz, mwwsocxms
HP 8447A Ampiifier, 20 d8, ...
0.1-400 MHz, 5 dB NF, ﬁd&noulpu‘
HP B44TE Amplifier, 22 dB, ..
0.1-1300 MHz, +13 dBm nmpm
HP 8301A Modulation Analyzer, 150 kHz-1300 MHz
HP 88018-1,2.3 Modulation An
0.15-1300 MHz, rear input, DC)(O e:dLO
HP 8970A Noise Figure Meter ..
HUGHES 1177H02F000 TWT ...
Amplifier, 4.0-8.0 GHz, 10 Watts output
ROHDE & SCHWAR ESH2 Test Recaiver, 9 kHz-30 MHz ...

COAXIAﬂ & WAVEGUIDE

AMERICAN NucLEomcs A:Maz Cavity Se— 1 ]
Backed Spiral Antenna,LHC, 2-18 GHz, 'mcm NEW*

AVANTEK AMT-400X2 WR28 Active DOUDIE, ..........r.covssooreesmssscinsios $450.00
13-20 GHz +10 dBm in, +10 dBm out

BAYTRON 3-28-300/10 WR28 . .. $300.00

Directional Coupler, 10 dB, 265-‘0 GHZ
BIRD 6735-300 1 kW Load,
25-1000 MHz, LC(T), with
CONTINENTAL MW RAE28-K-M WR28 :K{m:EndnAd-plu .. 8225
FXRMICROLAB 53-02N Triple Stub Tuner,
200-1000 MHz. 100 Watts max., N(m/)
GR 874-LTL Constant SR st i . $400.00
Line, 0-44 cm, DC-2 GHz
GA 900-Q GRI0D 14mm Interseries Adapters ... a3
HP 11590A-001 Bias Network, 1 0—1SOGHLAPC7
HP 11888A 2-Way Power Divider, DC-18 GHz, N(mAA)
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz
HP 11966C Biconical Antenna, 30-300 MHz
HP 119660 Log Periodic Antenna, 200-1000 MHz
HP 33321K Programmabile Step Atten., A
0-70 dB, DC-26.5 GHz, 3.5mm
HP 33327L-006 Programmable Step ...
Atienuator, 0-70 dB, DC-40 GHz, 2.9mm
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz ...
HP 7770 Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ......
HP 778D Dual Dir. Coupler, 20 dB, 1OD-2DDDWLN|uSIpu1
HP 778D-011 Dual Dir. Coupler, .
20dB, loo-aooom-leP{:?mstpm
HP B431A 2-4 GHz Band Pass Filter, N(m/|
HP 8434G-002 Programmabie SRt
Step Attenuator, 0-11 dB, DC-4 GHz, SMA

HP 8495H-002 mable Step Attenuator, . $400.00
0-70 dB, DC-18 GHz, SMA
HP B497K-004 P $750.00

Step
Anenuator, 0-90 dB, DC-26.5 GHz
HP K281C-012 WRA42 x APC3.5(m) Maplnr
HP K382A WR42 Direct Reading ............
Attenuator, 0-50 dB, 18-26.5 GHz
HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz .
HP K532A WRA42 Frequency Meter, 18.0-26.5GHz ... ..
HP KB70A WRA42 Siide Screw Tuner, 18.0-26.5 GHz
HP K914B WR42 Moving Load, 18.0-26.5 GHz ..
HP Q7520 WR22 Directional Coupler, 20 dB, MGHZ
HP A382A WR28 Direct Reading.... ok
Anenuator, 0-50 dB, 26.5-40 GHz
HP R422A WR28 Crystal Detector, 26.540 GHz ...........—...

HP R532A WR28 Frequency Meter, 26540 GHz .............
HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz
HP R752C WR28 Directional Coupler, 10 dB, 26.5-40 GHz _
HP R7520 WR28 Directional Coupler, 20 dB, 26.5-40 GHz .
HP R9148 WR28 Moving Load, 26.5-40 GHz
HP V365A WR15 Isolator, 25 dB, 50-75 GHz
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz .
HP XB870A WR90 Slide Screw Tuner ...............
HUGHES 45712H-1000 WR22 ffequmcy Mamr 33-506!11
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz ..
HUGHES 45716H-1000 WR10 Frequency Meter, 75-110 GHz
HUGHES 4572 1H-1000 WR28 Direct
Reading Attenuator, 0-50 dB, 26 5-40 GHz
HUGHES 45724H-1000 WR15 ..
Direct Reading Attenuator, 050 ﬂ. 50-75 GHz
HUGHES 45732H-1200 WR22 .
Levei Set Attenuator, D-:SI:IB m—sﬂGHz
HUGHES 45772H-1100 WR22 ..
Thermistor Mount, -2om41ouam MGH:
HUGHES 45775H-1100 WR12 .
istor Mount, -20 to +10
HUGHES 47316H-1111 WR10
Tuneabie Detector, 75-110 GHz, positive polarity
HUGHES 47974H-1000 WR15 ...
SPST PIN Switch, zsomzspued MGH:W
KAYTAR 26165 Directional Detector, . e
1.7-26.5 GHz, K{l/my/SMC
M/A-COM 3-19-300/10 WR19 ... R U
Directional Coupler. 10 dB, 40-80 GHz
0.1-12.4 GHz, SMA(m/T) "NEW"
Coupler, 19.5 dB, 1-1000 MHz. SMA(T)
MINI-CIRCUITS ZHL-42
30 6B gain, 0.7-4.2 GHz. +28 dBm, 15V, SMA
NARDA 3000-SERIES D
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ...
NARDA 3090-SERIES Precision High Directivity Gouphn
Power Load, 500 Wals, 2.0-18 GHz, N(m),
NARDA 3752 Coaxial Phase Shifter, . o
0-180 deg/GHz, 1-5 GHz
NARDA 37538 Coaxial Phase -
Shifter, 0-55 deg./GHz, 3.5-!2 4 GHz
NARDA 4000-SERIES SMA Miniature Directional Ccu:‘m’s
NARDA 4226-10 Directional Coupler, .

10 dB, 0.5-18.0 GHz, SMA(T)

NARDA 4227-16 Directional Coupler. ... $326.00
16 dB, 1.7-26.5 GHz. 3.5mmif)

NARDA 4247-20 Directional ¥ s ... $200.,00
20 0B, 6.0-26.5 GHz, 3.5mm(f)

NARDA 4247810 Directional COUDIET, ................o.cccocccrrrrsievrnnen. $200/00
10 dB, 6.0-26.5 GHz, 3.5mm(f)

NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA[1) .. $1356.00

NARDA 5070-SERIES Precision Refleciometer s .

NARDA 765-10 10 dB Attenuator, 50 Watts, DC-5 GHz, N(m/1)

NARDA 769-30 30 dB Attenuator, 150 Watts, DC-6 GHz, N

NARDA 792FF Variable Atlenuator, 0-20 dB, 2.0-12.4 GHz ..

NARDA 794FM Direct Reading Variable ... 1
Attenuator, 0-40 dB, 4-8 GHz

OMNI-SPECTRA 2085-8010-00 Crystal Detector,
1-18 GHz, negative polarity, SMA(m/)

PAMTECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz ....... $250.00

SONOMA SCIENTI 21A3 WRA2 ...
Girculator, 20 dB, 20.6-24.8 GHz

SPACEK LABS K-2X Doubler, ..........
9.0-13.25 GHz i/ 18.0-26.5 GHz out

TRG B510 WR22 Direct ing
Attenuator, 0-50 dB, 33-50 GHz

TRG B528 WR22 Direct Reading Phase ................ccccomrmmmre
Shifter, 0-360 deg.,33-50 GHz

TRG V551 WR15 Frequency Meter, 50-75 GHz ...

TRG W551 WR10 Frequency Meter, 75-110 GHz .

WAVELINE 100080 WR28 Terrnmmd

Crossguide Coupler, 30 d
WEINSCHEL DS109 Double S{ub

Tuner, 1-13 GHz, N(m/1)
WEINSCHEL DS109LL Double Stub

Tuner, 0.2-2.0 GHz, N{mA)

COMMUNICATEONS
HP 4935A-001 Transmission Test Sef, ...
20 Hz-110 kHz, battery option
HP 59401A HPIB Bus y
TEK 14108 NTSC Gen., WISPGZ oo oo
generator, TSG7 color bars

sync.

TEK 1411R PAL Gen.,w/SPG12 sync ... $750.00
TSG11 color bars;TSG13 linearity

TEK 1411A PAL Test Gen., $1,000.00
w/SPG12,TSG11, TSGl3 TSG|5 TSGIS

TEK 1411R PAL Test Gen., . S— 1 (]
wiSPG12,TSG11, rssu TSG13.T8G15.1SG16

TEK 1411R-0pt 04 PAL o $1,400.00
Gen, w/SPG12, TSGH TSP11, TSG!STSG15TSGI&

TEK 147A NTSC Test Signal Generator, with noise test signal ... $800.00

TEK 148 PAL Insertion Test Signal $700.00

$750.00

PAR WBGNMMaH .. $1,500.00
Lock-in Amp.. 2 Hz- lDOkHz GP!B

PAR. 5209 Lock-in Amp., . st ettt o UMD
0.5 Hz-120 kHz, 130 dB dynamic reserve

TEK TM5006 5000-series 6-siot Programmable Power Module . $600.00

TEK TMS504 500-series 4-siot Power Module . $175.00

TEK TM506 500-series 6-slot Power Module . 00

TEK TM515 500-series 5-siot Traveller Fower Module .. SZTEW

Write in 88 on Reader Service Card.
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AL - MOULTON - Hamfest. Bankhead ARC, Rex
Free KN4Cl, 256-905-0822. Ed Weatherford
K4EKW, 256-974-0436.

Web: hitp://www.symetric-inc.com/N4IDX

AZ - SIERRA VISTA - Hamfest. Cochise ARA,
Ray Berger WILYT, 520-378-4214

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electipnic Swapmeet. Santee Drive-in.
619-561-0052

CANADA - ONTARIO - STITTSVILLE - Hamfest.
Ottawa Valley Mobile RC, John Barnhardt
VE3ZOV, 613-521-8910. Fax: 613-523-78809.
E-Mail: ve3zovirac.ca

CO - MONUMENT - Hamfest. Pikes Peak RAA,
Robert Ryals KIOGF, 719-265-9950.

E-Mail: myals@pcisys.net

Web: http://www.qsl.net/ppraa/swapfest.htmi
KY - FALLSBURG - Swapfest. Fallsburg
Community Center, 5 mi N of Louisa, take Rt. 3
toward Yatesville Lake. Qam-4pm. Talk-in: 147.390
(+) (K4PGA). Big Sandy ARC, Fred Jones
WA4SWF, 606-638-9049

E-Mail: wadswi@foothills.net

MD - GRAYSONVILLE - Hamfest. Kent Island &
Anne Arundel ARCs, Tony Young WA3YLO, 301-
262-1917. E-Mail: tonyy@juno.com

Web: http://home.att.net/-n3szw/aarc.html

Ml - CADILLAC - Swapmeet. Cadillac Middle
School. Bam-1pm. VE Exams. Talk-in: 146.98.
Wexaukee ARC, Dan KEBKU, 616-775-0998.
E-Mail: keBkudan@juno.com

E-Mail: nBnjawrk@juno.com

SC - WINDSOR - Hamfest. Salkehatchie ARS,
Ray Thomas WA4OMM, B03-266-4759.

E-Mail: rose2@sc.tds.net

TN - NASHVILLE - Hamfest. Vaughn Bidg., TN
State Fairgrounds. Nashville ARC, Bob Malone
WB5ZDS, 615865-6225.

E-Mail: WB5ZDS@juno.com

‘W1 - CEDARBURG - Hamfest. Ozaukee RC, Joe
Holly AA9HR, 414-377-2137.

E-Mail: aa9hr@execpc.com

W1 - SUPERIOR - Hamfest. Armowhead RAC, Jeff
Daniels NOVQF, 2184858131,

E-Mail: Jdamels@CPDulmhMH (.IS

Al. mmm-lm Convention. anom
Temple, off 1459 E. Birmingham ARC, Glenn
Glass, 205-681-5019. Dan Morgan KB4MDI, 205-
B22-5242, E-Mail: kbdmdi@scott.net

Web: http://bro.net/barc/fest.html

IL - ELGIN - CoCofest. Elgin Plaza Hotel, 345 W.
River Rd. The Glenside Color Computer Club,
Tony Podraza, 847-428-3576.

E-Mail: tonypodraza@juno.com

Web: http://members.acl.com/clubbbs/glenside
MJ - EDISON - Trenton Computer Festival. NJ
Convention Center, Raritan Center, Sat: 9am-5pm,
Sun: 9am-4pm. KGP Productions, Inc., Marin
Light, 1-800-631-0062. E-Mail: kgp@mail.com
‘Web: www.tcf-nj.org

TX - ABILENE - West Texas Section Convention.
Key City ARC, Peggy Richard KA4UPA, 915672-
8889. E-Mail: jimr@swconnect.net

Web: http://www.westex.net/kcarc/hamfest.html

IL - DECATUR - Hamfest. Cenois ARC, Tracy
Ruble NOVIM, 217-423-0314.
E-Mail: n9vim@springnet]l.com _

o
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WV - RIPLEY - Hamfest. Jackson County ARC,
Gary Casto AGBRY, 304-372-2849

NH - ROCHESTER - Hamfesl. Hosstraders, Joe
Demaso K1RQG, 207-4653492

CA - I’DNI‘AHA - Inland E.mpise ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

CA - KINGSBURG - Hamfest. Fresno ARC, Pat
Fennacy WEYEP, 559-222-3105

CO - GRAND JUNCTION - Hamfest. Western
Colorado ARC, David Hagopian KD6RA, 970-256-
0096, E-Mail: dwhag®@iti2.net

KY - DAWSON SPRINGS - Hamfest. Curt
Beshear KE4UZE, 502-797-9117.

E-Mail: keduze@juno.com

OK - MCALESTER - Lake Eufaula Hamfest, John
Petersen KM5ES, 918-452-2279.

E-Mail: km5es@cwis.net

SC - ANDERSON - Hamfest. Anderson County
Fairgrounds, Hwy. 29 Business. Talk-in: 146.610.
Blue Ridge ARS, Robert G. Watson W4RGW,
E-Mail: wdrgwi@backroads.net

Web: http://www.brars.org

TX - CHICOTA - Hamfest. Red River Valley ARC,
& ARES of Lamar County, Don Honsinger
KB5MUS, 903-732-3290.

E-Mail: honsinger@neto.com

WA - STANWOOD - Hamfest. Stanwood-
Camame ARC, John McCann N7MZ, 360-629-
2921. E-Mail: huppert@whidbey.net

Wi - MANITOWOC - Hamfest. County Expo
Center, County Hwy. R. 8am-12pm. VE Exams.
Talk-in: 146.01/61. Mancorad RC, Red 920-684-
3733, Fred 920-682-9312

MA - GREENFIELD - Hamfest. Franklin County
ARC, Richard Strycharz KD1XP, 413-665-2211.
E-Mail: kd1xp@arr.net

Web: http://www.shaysnet.com/~fcarc

OH - DAYTON - Hamfest. Hara Arena. Dayton
ARA, Dick Miller NBCBU, 937-427-3109.
E:Mail: chair@hamvention.org
Web: http://www.hamvention.org

CA - SANTEE - ARC of El Cajon Ham, Computer

Bob Yurs WOICU, 815895-3219
E-Mail:

‘Web: http Hlbcnet.m{-jhonardfhmnfm.hun
MD - HAGERSTOWN - Hamfest. Community
Athletic and Recreation Bldg. Bam-3pm.
Talk-in: 147.090+. The Antietam Radio Assn., Tina
Jones KBBZ@QM, 304-728-7769. Fax: 304-728-
3024, E-Mail: kb8zgm@intrepid.net
Web: Wﬂwwerﬂl comfrjlm\gﬁlfura
NY - YONKERS - Market. Lincoln High
School, Kneeland An. Sam-3pm. VE Exams.
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0,
146.910, 443.350 PL 156.7. Metro 70cm Metwork,
Otto Supliski WB25LQ, 914-969-1053
PA - WASHINGTON - WACOM “Swap ‘N Shop.”
Washington County Fairgrounds, 4-H Bldg. 8am-
Ipm. VE Exams. Talk-in: 145.490. Washington
Amateur Communications, Jim Burtoft KC3HW,
724-2280546
PA - WRIGHTSTOWN -Hamfest. Middletown
Grange Fairgrounds, Penns Park Rd. 7am. VE
Exams. Talk-in: 147.69/09 repeater & 146.52 sim-
plex. Warminster ARC, John D'Onofrio 215675
9165; Tony Simek N3YNH, 215674-5218.
E-Mail: tsimek@acl.com
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& El i P Santee Drive-in.

618-561-0052

CANADA - ONTARIO - ETOBICOKE - Hamfest.

Skywide ARC, Murray Smith VASKTL, 416621-

1233, E-Mail: murray.smith3@sympatico.ca

GA - STATESBORO - Hamfest. Statesboro ARS,

Martin Holzman WB4MOG. 912-764-5959.

E-Mail: mart@bulloch.com

Web: hitp://www.cs.gasou.edu/stars/

ID - CALDWELL - Hamfest. Snake River

Don Ingram KB7UKP, 208-459-2459.

E-Mail: ingramde@cyberhighway.net

NC - GREENVILLE - Hamfest. East Carolina
Radio Club, Herman Schnur K4CTG,

252-752-2264

Rl - FORESTDALE - Hamfest, Flea Market, and

Auction. VFW, Rt. 146, Rhode Island Amateur FM

Repeater Service, Rick Fairweather K1KYI, 401-

725-7507. E-Mail: sk 1kyi@juno.com

TN - CLARKSVILLE - Hamfest. Clarksville

Amateur Transmitting Society, Hank Koebler

MN30RX, 931-645-5206. E-Mail: n3orx@.

Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
http://web.mit.edu/w1mx/www/swapfest.html

NH - LONDONDERRY - Hamfest. Londonderry

Lions Club, Mammoth Rd. Rt. 128, 8am-1pm. The

Interstate Repeater Society ARC, Paul K1LL 603-

432-1538. E-Mail: k1llx@juno.com

PA - WINFIELD - Hamfest. Milton ARC, Ray Grant
. K3COD, 570-568-1727. E-Mail: rgrant@csrlink.net

WA - YAKIMA - WA State Convention. Yakima
ARC, C. Jo Whitney KA7LJQ, 509-965-3379.
E-Mail: kb7hdx@televar.com

ch: hltp:jjsugle.yk m,t:orn;‘ -wiaq fhum[’esLMml

CA - BA(.'.RAHEH'IO Hnmfua. Morth Hills RC,
Earl Mead K6ESM, 916%31-1115.
E-Mail: nhrc@k6is.org Web: http://www.kGis.org

CAMADA - MANITOBA - WINNIPEG - Hamfest.
Winnipeg ARC, Ed Henderson VE4YU, 204-694-
0667, E-Mail: edvedyu@pangea.ca

CT - VERNON - Hamfest. Natchaug ARC, Wayne
Rychling N1GUS, 860-487-1921.

* E-Mail: warych@neca.com

Web: hitp:/ /users.neca.com/warych/narcfest.htm
NC - DURHAM - Hamfest. Durham FM Assn.,
Joseph Fields KF4QYY, 919-596-3738.

E-Mail: dfma@vramp.net

Web: hitp://www.vramp.net/~dfma

NY - PLATTSBURGH - Hamfest. Champlain
Valley ARC, Bernhard Jakobetz KC2ALG,
518-643-9657

WY - CASPER - State Convention. Casper ARC,
Warren “Rev" Morton WS7W, 307-235-2799 (H),

Hamfest. Le Club RA, Jean Gadoury VE2UL, 450-
B36-3072. Fax: 450-836-6252.

E-Mail: alaing@autray.net

OH - HILLIARD - Franklin County Hamfest.
Franklin County Fairgrounds. 8am. Chris Lind
KCBBUO, 614-267-7779. Fax: 614-263-7934.
E-Mail: FKLN-CNTY-HF ST@prodigy.com

MD - WEST FRIENDSHIP - Memorial Day
Hamfest. Howard County Fairgrounds, Rt. 144 (1
mi W of R 32, S of I70). Bam-2:30pm. Talk-in:
146.76 & 224.76 & 444.00. Maryland FM Assn.,
Craig WA3TID, 410-987-6042.

E-Mail: K3HH@compuserve.com

JUNE 1988

N - INDIANAPOLIS - Antique Radio Swapmeet,
Auction, Seminar. Indiana Historical Radio Society
& Antique Wireless Assn., Herman Gross, 765-
59-8308. E-Mail: wlitt@juno.com

NE - SOUTH SIOUX CITY - lowa State
Convention. 3900 Club & Sooland ARA, Mike
Mickolaus NFON, 402-494-6070.

E-Mail: nfOn@avalon.net

Web: http://www. 'mmrmf-kﬁhﬂfhnnbome{

HV ROCHESTER - Ntlnlic DMs‘loonEnN'\'

State C M

County Fairg

Fri: 12pm-5:30pm, Sat: B:30am-5:30pm, Sun:
8:30am-1:30pm. Harold Smith K2HC, 716-424-
7184, Fax: 716-424-7130 E-Mail: rochfst@frontier
net.net Web: hitp://www. mchestemamfest.

CA BAHTEE ARC of El Cajon Ham, Compmer
El 5 Santee Drive-in.

307-237-9301 (W). E-Mail: mortanwg@aol.com

Web: h'h‘w3 trib. comj-rnhtml

MA - CAMBRIDGE - Flea at MIT. Albany and
Main Sts. 9am-2pm. Talk-in: 146,52 &

- 449.725/444.725 W1XM/R PL 114.8 (2A). Nick

A - ANA - pmeet. C'P parking lot.
Mary Russo 714-558-8813
CANADA - QUEBEC - SOREL-TRACY -

619-561-0052

IL - SPRINGFIELD - Hamfest. lllinois State
Fairgrounds. 8am-1pm (flea 6am). VE Exams.
Talk-in: 146.685 (-). Sangamon Valley RC, Ed
Gaffney KASETP, 217-628-3697. E-Mail:
egaffney@fgi.net Web: www.skylight1.com/svre/



ME - HERMON - Hamfest. Hermon High School.

8Bam-1pm. VE Exams. Talk-in: 146.34/94, 146.52.

Pine State ARC, Roger Dole KAITKS, 207-845-

3846. E-Mail: dolerw@juno.com

Ml - GRAND RAPIDS - Hamfest. Hudsonville

FWVEEIMTM 147.160 link
Assn.,

4 B,

- DRYDEN - Wanatchee Hamfest. Apple City
ARC, Roger Eckhardt WB7SHL, 509-7824977.

E-Mail: dmeckhardt@juno.com

‘Web:

system. |
Kathy KBBKZH, 6166986627 4-7pm.

MN - 8T. PAUL - I'IumhsLTwhsLlnARC Ann

Foster NOLLC, 612-706-1761:
E-Mail: tailgate@twinslan.org
‘Web: http://www.twinslan.org,

MO - HOUSTON - Hamfest. Ozark Mountain
Repeater Group, Bob Simpson NONTC, 417-967-

3535. E-Mail: nOntc@train.missouri.org
MNJ - TEANECK - Hamfest. Bergen
ARA, Jim Joyu K220, 201-564-

2/ fwww.qsl.net/w7td

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

CANADA - ONTARIO - FERGUS - Hamfest.
Guelph & Kitchener-Waterloo ARCs, Bill Smith
VE3WHS, 519-821-6642.

E-Mail: smith.ve3whs@sympatico.ca

Web: http://www.kwarc.org/fleamarket

CT - GOSHEN - Hamfest. Fairgrounds, Rt. 63.

Southern Berkshire ARC, Lee Collins K1LEE, 860-

4350051, E-Mail: collins@li.com

ID - COEUR D'ALENE - Hamfest. Kootenai ARS,

Jim Monroe, 2086674915,

E-Mail: jmonroe@dmi.net

MA - FALMOUTH - Hamfest. Falmouth ARA,

Ralph Swenson M1YHS, 508-548-6405. E-Mail:

depoheﬂl 1@aol.com Web: http://www.falara.org
- MACON - North Central MO Hamfest.

mc«m ARC, Dale Bagley KOKY, 660-385-

3629, E-Mail: dbagley 1@istmacon.net or

Hamfest. Dixie Classic Fairgrounds. 7am-1pm.
Talk-in: 146.64 (-) & 145.47 (-). Forsyth ARC,
Tom Gallagher N410Z, 336-723-7388.

E-Mail ndioz@ibm.net Web:
hitp://members.xoom.

jwinc/Hamfest.htm

PA - BLOOMSBURG - Convention. Columbia-
Montour ARC, Dave Schack WC3A, 717-752-
6851. E-Mail: kev17815@epix.net

Web: hitp://www.balfn.org/-cmarc

- LANCASTER - Hamfest. Lancaster
Fairgrounds, Rt 3 North. 9am. VE Exams, Talk-in:

kfoster@istmacon.net Web;

http://www.istmacon.net/-kfoster/hamfest.htm
WINSTON-SALEM -

NC -

145,430 & 145.150 & 147.315. Moose Swappers,
Russ Boyce N1YZE, 603-922-5514.
E-Mail: r.net

6725, E-Mait: jj y

GA - MARIETTA - Hamfest. Jim
Miller Park. Atlanta Radio Club, Ben

Charles Golsen NATZM, 404-252-3303
or 404-688-6278.

E-Mail: cgolsen@atlanta.com

Web: http://www.saf.com/arc

NE - CHADRON - Hamfest. Pine

Ridge ARC, LynnﬂllyeuKDODFZiD&

l}\wJ
4

Component Kits
rrom Edlie The

Kit King

Each Kit comes complete with
educational tion of
circuit. Build these useful kits
have! Fun Too! Each Kit comes
with its own PC Board.

an
the
and

Division Ham C Seasid
Convention Center, 1st St. VE Exams.
Talk-in: 146.66 (-). Oregon Tualatin
Valley ARC, Al Berg W7SIC, 503-640-
5456; Randy Stimson KZ7T, 503-297-
1175.

E-Mail: rastimson@att.net

Web: http://www.otvarc.org/events
J/hamfairs/seapac/index.htm

MNewington High School, Willard Ave.
(Rt 173). Sam-1pm. FCC Exams.
Talk-in: 145.45 & 146.52 simplex &
22484, 443.05. Mewington AR
League, John Disarro KATHQK, 860-
666-8569; Joe Bottiglieri AAIGW,
860-666-9692. E-Mail: aalgw@arrl.net
IL - PRINCETON - Hamfest. Starved
Rock RC, Frank Carraro KFONZ, 815
856-3773. E-Mail: wOmks@qsl.net
Web: http:, Hurwwqﬂneumeks{

IN - WABASH -

1/2 and /4 Watt Resistor Kit

200 for $2.95 il
5% *10% =~ =
All Standard ohmages
All top Grade material ~ (NV5801)
Precision Resistor Kit

100 for $1.95 m“"’_

All 1% Resistors,
RN55. RNA(. RNAS etc. INVSRA3)

25for$295
Axial, Radial
Leads, Mixed

A

Capaacitances, and Voltages (NV5804)

Fuse Kit -
25 for $1.95 =0
“Primarily from CEJ‘

Little Fuse, & Buss
Various types included. Various amps, slow
blow, standard, pigtails etc. (NV4040)

Switch Kit

15 for $2.95
Can be slide switches,
Rotary, Rockers, toggle
Switches. SPST,
DPDT, TPDT

All prime (NV5818)

w
ks

County 4-H Fairgrounds, SR 13N,
Bam, Talk-in: 147.03/147.63 &

442 325/447.325. Wabash County
ARC, Ralph Frank, 2195638487 (0),
219-563-8489 (Fax), 765-833-7372
(H). E-Mail: wial@netusal.net

Web: www.netusal.net/~qgrziota/

NY - QUEENS - Hamfest. Hall of
Science parking lot, Flushing Meadow
Park Corona, 47-01 111th St. 9am-
3pm. Talk-in: 444.200 repeat, PL
136.5, 146.52 simplex. Hall of Science
ARC, Stephen Greenbaum WB2KDG,
718-898-5599.

E-Mail: WB2KDG@Bigfoot.com

OH - MEDINA - Hamfest. County
Fairgrounds, Community Center, 735
Lafayette Rd. 8am-3pm. Talk-in:
147.630 in, 147,030 out. Medina 2
Meter Group, Mike Rubaszewski
NBTZY, 330-273-1519.

E-Mail: m2mgroup@aol.com

Web: http://members.aol.com
/m2mgroup

PA - BUTLER - Breezeshooters
Hamlest. Butler Farm Show Grounds,
Rt. 68. Bam-<dpm. Talk-in: 147 96/36.
Breezeshooters ARC, H. Rey Whanger
W3BIS, 412-828-9383.

E-Mail: wibis@freewwweb.com

Web: http://breezeshooters.net

VA - MANASSAS - Hamfest. Prince
William County Fairgrounds, % mi §
on Rt 234, Talk-in: 146.97 {-) &
224,660 (-). Ole Virginis Hams ARC,
Jack M4YIC, 703-3359139, E-Mail:
patnjack@erols.com; Mary Lu Blasdeill
KB4EFP, 703-369-2877,

E-Mail: mblasd1638@aol.com

JUNME 11-12
GA - ALBANY - Convention. Albany
ARC, Ricky McCrary KDAOZR, 912
4389714,
E-Mail: rmccrary@planttel.net
‘Web: hitp://www.isoa.net/aarc
TX - ARLINGTON - Convention.
HAMCOM, Jim Haynie W5JPB, 214-
351-3271.

oy E.E

Can be CB, Transmitting,
Ham. business. marine etc . (NV5815)

Volume Control Kit %

#22 stranded
Wire Kit.

4 rolls 50’ ea.
For $3.95

4 assorted colors an exceptional value,

(NV2736)

Also Available in 4 Rolls of 100° for $7.95

e [p—

AM-FM Radio Kit (Nvsas)

This radio kit is a unique educationally
oriented, radio kit designed to expand your
understanding of basic radio theory. It is
capable of receiving both AM and FM The
circuits are laid out in systematic order on an
oversized PC Board so that the student can
casily understand the flow of the radio signals
from antenna to speaker The radio kit PC has
been so designed that no cabinet is necessary A
special bracket provides the necessary support
to use the radio in any location. . A manual
providing theory, construction, lesting, and
alignment is included. After completing this
course you will have a belter understanding of
AM/FM radio theory and operations. $27.95

20 for $2.95

Various ohmages to 10Meg % i
f

Miniature Bulb Kit s

10 for $1.95 > &

Some with switches. (NV5805)
3 &3
Can include such types as il o ‘lf?
e

PR6, 12, 219, 240, 222,

Linears, etc. All Prime All
Guaranteed (MV5808)

Voice Changer (80-105V)
Your voice can be changed to add a vibrato,
like those used to disguise secret witnesses. Or
you may change your voice upward or

(NV2737) downward: Women sound like men and vice

versa. Includes a very RobotVoice As well. A
Dise Capacitor Kit microphone & speaker are included on the PC
60 for $2.95 ( \} board; all that you nced is a 9V-transistor
Various Capacitance’s, b, battery. This is a very novel and entertaining
Various Voltages. NPO, l_ﬂ circuit $12.95
N750 etc. (NV2737) -

4 Train Sound Effects (89-910vV

Hardware Kit This Cob project will produce 4 very realistic

A mixture of screws, washers,

Nuts, Bolts, and all sorts of good /5

Things (approximately 300-600)
(MV5813)

N4

1847 Grain of wheat etc. (MV4041

IC Grab Bag

15 for $2.50

Including 7400 Series, CMOS, %
LED Kit " -
20 for $2.50 ) (/
Different colors, Red, Green Wi 4
Yellow, Different shapes (MV5811)

Semi Conductor Kit
25 for $3.50

This kit contains an assortment “ﬁi’q,

Of any of the following:
Triacs, SCRs. Rectificrs
Transistors (MV9561)

il

user selectable sound effects that are ideal for
model railroad. Throw any of the swiltches lo
produce a train whistle blowing 3 times, a train
chugging along, a level crossing bell & the
“clickety clock” of a train crossing a bridge.
Kit includes all parts including speaker. Easy to
assemble. Operates on 24 0o 6VDC
$7.95

* Buy Any 5 Kits and receive A Free Resistor Kit *

Telephone Bug (EK-35)
Our bug is only the size of a dime, yet
transmits both sides of a telephone
conversation to any FM radio. No battery
needed. $7.95

Call or Write for u
Free
Cataloe

76 p

RON-516-645-4722
Outside the US Please send
£3.00

Mail your orders to

Edlie Electronics Inc. 2700

Hempstead Tpke
Levittown, N.Y. 11756
Order Tool Free
1-800-645-4722
In NYS 516-735-3330

C.0D

Checks or Money order are accepted by mail. No

continental United States All others including Canada,
Hawai, Alaska, & P.R. must pay full shipping charges

Shipping & Handling charge $500 For the

We Accept MC, Visa, & AE

ZeE-

To order by Fax Call 516-731-5125
For Information Call 516-735-3330

‘Write in 103 on Reader Service Card.
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IL- WHEATON - Hamfest. DuPage County

ds, 2015 Manch Rd. (N of R I
Rd (RL3B) E of County Farm Rd.). VE Exams.
Talk-in: KSONA 146.52 & KIOMA/R 146.37/97
(107.2). Six Meter Club of Chicago, Joseph
Gutwein WA9RLJ, 630-963-4922 or 708-44240961.
E-Mail: WASRIJ@MC.NET
‘Web: hitp://cyberconnect.com/orion/smec.html
KY - INDEPENDENCE - Ham-O-Rama '99.
Summit View Middle School, 5002 Madison Pike
(KY 17) 8am-3pm. Talk-in: 147.255+ or 147.375+
repeaters. Northern KY ARC, Robert Blocher
NBJMV, 513-797-7252. E-Mail: nkarc@juno.com
NY - BETHPAGE - Long Island Hamfair.

LEVITRON

|

|

Amazing Anti-Gravity Top® |

This spinning top floats in mid air, supported by I
|

|

|

The

weights, lifter plate, levelling shims, and

r————————

opposing magnetic forces. Includes floating top.
levitron magnetic base, assoriment of adjustment

some practice and a lot of patience to keep the top aficat,
but the results are ﬂuh/ omuzing!

Briarcliffe College, 1055 Stewart Ave. 8:30am-
2pm. VE Exams. Talk-in: W2VL 146 85 repeater

(136.5PL). Long Island Mobile ARC, Rich N2WJL,

516-520-9311. E-Mail: hamfest@limarc.org
Web: http://www.limarc.org

OH - AKRON - Hamfest. Goodyear ARC, Robert
J. Taylor KB8ZEC, 330-836-3282.

E-Mail: ritaylor@akron.infi.net

TN - KNOXVILLE - Hamfest & TN State
Convention. National Guard Armory, 3330
Sutherand Ave. 9am-4pm. VE Exams. Talk-in:
WA4BBB 147.30 (+) & 224.50 () & 444.575 (+).
Radia Amateur Club of Knoxville, David Bower
K4PZT, 423-974-5064 (W), 423-670-1503 (H).
E-Mall: rack@korrnet.org or d.bower@ieee.org
Web: hitp://www.korrnet.org/rack

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052

CANADA - BC - KELOWNA - Hamifest. Orchard
City ARC, 250-766-2179. E-Mall: ve7Tkng@rac.ca
Web: http://www.okanagan.net/ocarc

CANADA - ONTARIO - MARMORA - Hamfest.
Tri-County ARC, Paul Davidson VE3UUM, 613-
472-3449, Pete Blakely VA3PGB, 613473-1171.
E-Mail: rhobson@blvLigs.net

Web: http://www.redden.on. cnt-tcum/Mcmy.Mm
Ml - MIDLAND - Hamfest. Midland County
Fairgrounds, Gerstacker Fair Center. Bam-1pm.
VE Exams. Talk-in: 147.00 (+) {WBKEA repeater).
Midland ARC, Del Lafevor WBBFYR, 517-636-

7

Instructions. It fakes

[+]
m...,,mwmm mﬁm.:,m :

enemy troop movements...the perfect device to alert
operates on 3-24 volts, It you to the pitter er of little Lercy’s feet! Unit
long. The can be sef ?henoughto etect a business
card dropped on a table, and we've made it work with

COl

Geophona
“0

vibration sensi
Detect a fly stomping the desk|
Well rncvbe not that samﬂive but almost.
These vibrati de

made by
Geosource® were used In oll exploration
to determine goologlcol statistics. They are
made with a ma
sensitive to vibra on Cor‘npact size,
approx. 1.6" high and 12" dia

The kit includes a geophone vibration sensor along with
parts to build a basic detector that will light an In
addition we inc!uda a schematic that will sShow you how

to operatear
oon‘;gt itto detagy

Similar units were used by our armed forces to detect

vibrations up to 40 feet owc:y! Earthquake or Aunt
..you decidel! It's a fu

GEOSENSOR UNIT ONLY.._ST.‘?S

ON sensors

suspended In a coil and are very
the unit measures

The sensitivity Is adjustable, sc you
selephants and other small creatures.

dﬁaﬁ with rnany uses,
MPLETE GEOSE

Y

mother-in-aws) reminds anyone In the vicinity

that. you were ing them. Message can be
changed with the flip of a switch. Uses 4 AA
batteries (not included), or an external

- = AMAZING MINI
mmwmmmmfummm“ofm%gqﬂﬁ b‘%m&} MGG PR EADIO!
the kit will synthesize sounds for each ORaeledoneofsmn 57'50 h
different animal voice including cal, dog ; duck and sheep. Old Much lighter than a
MacDonald never had a choir like this! The circuit f an auto -offfunctiona heavy jam box with
mode, and easy step-by-step . Requires 2 AA batteries not included: really g:g am.nd! This
T 2 i BE A FLY ON THE WALLIII ‘ (1.5"%1,06"x0.38") has
GupReeie ksered . Wll,ataly s Il it e look || o seek button, reset cm‘rm?
a I“G otion Detector "t |’{' ' ut UI can t'l ‘ 1 an on/off S*'lfch Per'aonnl
2750 ’ lll ﬂm !u Sur'm mount technology is |"f°'""ﬂl
Stay out of that. ator I', the [atest te - l u erd and & |hlln ing better! Tdeal f"" ballgames,
“Watch your stepl”, "Do your home- now frontier " .“. ufse .m ‘ studyho]l and workouts. Battery
worl”, "Pon't touch that remote!” .. The n{lrﬁu] }h try ' ! t and nugget style
possibilities are mind-boagling with this talking roush, 4p they IulaM mugb tom nmta In earphones included.
motlon + You speak into it to record assomb) o units, | lu I 0.k, 1o lose or — ==
your message (upto 12 seconds mﬂge.wm the damage o componant!) ih ih nﬂu FM WALKIEIG TRIﬁRATOPs
unit. on, and instantly your voice (or your broadeast bni [fmu as - 103 Hz) for your

recaiver, and a imm
Lau Bond would |i
o’u od by & 1.5 yolt mh it
and foafures an sloctr

phona for superior u:la quali

300 foet, av
Hil ?n.'::h'h"

.h" {lnlllel]

Kranmsmms Rex never looked
this cutc! Tra:zrcfops toddles

alon red by a small motor.
The |'r mcludes motor, pre-cut

miere- ts, assembled

because it is an LED! Specify your choice
Great fo

TON II micro

r home or office use, popular with fire and rescue professionals,

pyrotechnicians, stage performers, and dimly Lit restaurant patrons. PHO-
lights include a l.eyrm; and come in ruby red ($13 50), amber
yellow ($13.50), orange ($13.50), sapphire biue ($17.50), tarquoise (§17.50), diamond white

The p
8 cnndelh:l) LED lights are are visible over a mile away. The LED is securedina
tough ABS case and offers a sgueeze button for quick use, and a constant on
slide switch for prolonged lighting needs. The lithinm batteries last a very
long time (10 year shelf life!) and are included. The light won't burm out

of five incredible bright colors.

power
source (built-n jack). May be used inaﬁm- ud sxtended unn‘ h ware and ions.
dently (80 db output) or with an amplified pick up mgl - hoar a uiitpu af 10 feet. A lot USZ' Ellt with ordinary
speaker to Hast.your e throughout.the | | ‘of ful.rwu hlf qiare inehlll Micro Size ||  fools. Only a hammer, screw-
house.  Approx 4% 3-1/2™%1-V/2Z", PAR ireless Transmitter Kit $19.95 S|/ sriver ""'9""“”e Plier= e
e —— ~ Great fun fo; klgséor grown-upsl
PHOTON II MICROLIGHT
lar ph icrolight has been improved. These super-bright (better than = - e -

- =
Uthed Sa-f.wdrgger Supertoall

At flrs? glance, this appears to be an

I screwdriver, bu I

i button on the base ond 1wu Ilghfs i
illuminate the area you are working

| on Naff"ehuh') But wait, there's ||
morel The seven interchan le
bits are stored right there at the

base of the screwdriver (6 stora
4 I slots) for easy access. No( hmdluggol

applied to the device will
Water

ldeal for a

Small Peltier Junction
Large Peltier Junction

\ LS_ Sﬂh and emerald green ($17.50). Includes two replaceable 2016 lithinm batteries.
127 THERMOCOUPLES
PELTIER JUNCTIONS

The peltier junction ie a solid-state thermovoltaic device. Current i

uce heat.on one side of the device and a |||

cold surface on the other side.

placed on the surface will freeze or boil

depending on polarity of ap%hed voltage.
ications from

grab a battery and let your imagination run wildl

DOCUMENTATION INCLUDEDII
$20.00 (approximately 1.17"x1.17"x.12"
$29.50 (approximately 1.56"x1.56"x.15")

-12 VDC -

il ] unscrew or tool boxes to dl? through. I
, you ain't seen noth
yet...remove the bit and thc ]
tic retrieval tool telesco
rom the screwdriver shaffru |
P Incrediblelll Of course, the aomfor‘ll
grip handle and rug ‘construction
| ar'e icing on the cake| Definitelya [
- Hn hm |1 ?oall
THE FINE PRINT : PRICES SURJECT To EHANEE WITHOUT

lﬂlﬂ! SATEWAY 15 MOT RESPOMSIBLE FOR PRINTING
* MASTERCARD, VISA AND nmuuuﬂn *
SORRY, MO £.0.0.

Nl
SOME ITEMS 1S LIMITED * PRICES DO NOT IN
AHIPMING * l!l GROUND SHIPPING/HANDLING I‘IIIII‘TI!

8123 PAGE BLVD * ST. LOUIS, MO 63130 * [314)427-8118
9222 CHESAPEAKE DR

2525 FEDERAL

EaleW

* SAN DIEGO, CA 92123 *
BLVD * DENVER, CO 80211 * (303,
TOLL-FREE 1-800-669-5810

FAX ORDERS (31 4)427-3147

1.3, [ITEMS REQUIRING ADDITIONAL
9)279-6802 nloum ARE mll)...u.umrll FIRST ITEM, 0,50
ACH ADPITIONAL ITEM. RESTOCKING CHARGE MAY BE
mumu RETURNED IFENS. u.m.nm.n-n.-
wad vw one s srvwnd o

. nm,lnmmu-
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5097 (w), 517-689-3477 (h).
E-Mail: lafevordel@aol.com Web:
http://www.qsl.net/wBkea/MARCSWAPhtm

NJ - DUNELLEN - Hamfest. Columbia Park, near
Rt. 529 & Rt. 28 intersection. 7am-2pm. Talk-in:
146.025/625 & 146.52 simplex. Raritan Valley
RC, Bob Pearson WB2CVL, 732-846-2056 or Fred
Werner KB2HZO, 732-968-7789 before 8pm.
Web: http://www.w2qw.org

OH - MILFORD - Hamfest. Milford ARC, Chris
Reinfelder KBBSNH; 513-753-5066.

E-Mail: RAC Reinfelder@FUSE.NET

WYV - BLUEFIELD - Hamfest. Brushfork Arm.
East River ARC, Don Williams WA4K, 540-326-
3338

Ha

CA - ORCUTT - Santa Maria Hamfest. Satellite
ARC, Eric Lemmon WB6FLY, B05-733-4416.
E-Mail: wbbfly@impulse.net

IN - CROWN POINT - Dad's Day Hamfest. Lake
County Fairgrounds. Bam. VE Exams. Talk-in:
147.00, 146.52 & 442.075. Lake County ARC,
Malcolm Lunsford WOMAL, 219-769-3925 (ph) or
B15-361-1913 (fax). E-Mail: wSmal@cris.com

MA - CAMBRIDGE - Flea at MIT. Albany and
Main Sts. Sam-2pm. Talk-in: 146.52 &
449.725/444,725 W1XM/R PL 114.8 (2A). Nick
Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
hitp://web.mit. edu}wlmx[wwlswpfﬁl.html
MD - FREDERICK - Father's Day HamfesL

Frederick County Fairgrounds, 797 E. Patrick St.
Bam-3pm. VE Exams. Talk-in: K3ERM 146,640 (-}
E 147.060 (+) & 146.52 simplex. Frederick ARC,
301-695-2633 code: 6393

Ml - MONROE - Hamfest. Monroe County
Fairgrounds, Monroe County Radio
Communications Assn., Fred VanDaele KASEBI,
734-587-7165 days or 734-242-0487 eves.

OH - MACEDONIA - Hamfest. Cuyahoga ARS,
Rich James N8FIL, 1-800-404-2282. Web:
http://www.cars.org

JULY 1999

Ml st
CA SANTEE - ARCetElCalnnHam Cnmpum
& Electronic Swapmeet. Santee Drive-in.
619-561-0052
KY - TOMPKINSVILLE - Hamfest. Monroe
County ARC, David Welch K4PL, 502-678-5784.
Web: hitp://monroearc.hypermart.net
NC - SALISBURY - Hamfest. Firecracker
Hamfest. Civic Center. Rowan ARS, Ralph Brown
WB4AQK, 704-636-5902.
E-Mail: rbrown@salisbury.net
Web: hitp://home interpath.net/kkdih/hamfest
PA - LEHMAN - Wilkes-Barre Hamfest. Luzerne
County Fairgrounds, Rte. 118 (I1-81 Exit 478 to RL
309 to Rt. 415 to RL 118). Bam. FCC Exams.
Talk-in: 146.52 & 146.61. Murgas ARC, Stan Perry
KE3TC, 570-735-2385. E-Mall: slperry@epix.net -
Bob MN3FA, 570-288-3532
: i mr- el T
PA - BRESSLER - Firecracker Hamfest. Emerk:k
Cibort Park, Penn St. Bam. VE Exams. Talkin:
146.16/76 & 146.52 simplex. Harrisburg RAC,
Richard Bordner W3NJB, 717-939-4825.
E-Mail: n3njb@acl.com

Cdalyeieir
CAMADA - MANITOBA - BRANDON - HamfesL.
International Peace Garden, Dave Snydal VE4XN,
204-728-2463. E-Mail: dsnydal@mb.sympatico.ca

G 0 (s
CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet, A B Miller High
School. Bill 909-822-4138 eves
CANADA - ONTARIO - BURLINGTON. Hamfest.
Burington ARC.
GA - GAINESVILLE - Hamfest, Lanierland ARC,
Ken Parrish KNAUO, 770-867.9833.
E-Mail: knduo@mindspring.com
Web: http://www.qgsl.net/kedoxp/index. htm
IN - INDIANAPOLIS - ARRL Central Division
Convention, Rick Ogan NILRR, 317-251-4407.
E-Mail: oganr@in.net
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by Ray Marston

THE

he first two episodes

of this mini-series

described the basic

nature and behavior

of light and light-beam

manipulators such as

mirrors, prisms, and lenses, with

particular regard to their use in
modern optoelectronic systems.

This month’'s episode contin-

ues the ‘light-beam manipulator’

theme by describing the basic

nature and behavior of modern
fiber optic cables and systems,

FIBER OPTICS

INTRODUCTION

A fiber optic cable can, in very
simple terms, be regarded as a
hair-thin flexible light pipe or opti-
cal waveguide that can efficiently
carry modulated or unmodulated
light signals from one point to
another (even if the journey

IN OPTOELECTRONICS

ities of such cables.

Visible light has, for example, a
frequency spectrum ranging from
430,000MHz (700nm wavelength)
to 750,000MHz (400nm wave-
length), and it was presumed that
fiber optic cables would have band-
widths that would easily cover this
320,000MHz  spectrum, thus
enabling them to handle up to
64,000 5MHz data channels.

In practice, modern fiber optic
cables fall well short of this imag-
ined ideal; many have real-life
bandwidths of only a few hundred
MHz, and can handle only a few
dozen 5MHz data channels.

In spite of their limitations,
fiber optic communication systems
outperform conventional wire-con-
nected systems in many important
respects. They are immune to elec-
tromagnetic interference, are elec-
trically fully isolated, are low in
weight, offer high security, and
(unlike copper wires) are made

from a cheap and very abundant
raw material (silica).

FIBER OPTIC
PRINCIPLES

An optical fiber is a wirelike
strand of high-purity glass or plas-
tic in which the refractive index of
the outer layer is lower than that of
the inner core, thus endowing the
fiber with the optical phenomenon
of total internal reflection (as
described in Part 2 of this series).

Figure 3 illustrates some ele-
mentary fiber optic operating prin-
ciples and helps explain some
basic fiber optic jargon. The main
(a) part of the diagram shows a
simple glass rod or ‘light pipe’ in
which the glass has a refractive
index of 1.5; light rays travel
through this glass at a speed of
200 meters/uS.

Imagine in Figure 3 that a
series of light-beam

(Part 3)

Ray Marston describes
the basic nature and
behavior of fiber optic
cables and communication
systems in this penulti-
mate episode of the
series.

pulses are fed into the butt-end
input of the glass rod via a focus-
ing lens. The beam is made up of a
vast number of photonic rays,
which enter the butt-end input at a
variety of angles of incidence. The
diagram depicts the paths of four
such rays, which travel in the fol-
lowing individual ways.

Ray A strikes the butt-end
input of the glass rod at an angle of
incidence of zero degrees, passes
cleanly through the glass rod via
the shortest possible route, and
emerges from the rod’s butt-end
output after traveling through the

involves bends and loops) with
complete immunity from electro-
magnetic interference.

In most practical applica-
tions, the cable must be linked to
the light source and destination
points via special connectors, to
minimize signal losses.

Figure 1 shows the basic
elements of a simple one-chan-

nel, one-way fiber optic communi-

cation system, in which the output
of the optogenerator LED is pulse-
modulated and is coupled to the
input of optosensor Q1 and its
pulse-detecting unit via a length of
sheathed fiber optic cable.

The Figure 1 circuit can.send
data from point A to point B, but
not the other way around. Figure 2
shows a two-way (bidirectional)
version of the above circuit. Here,
signals can be sent from A to B via
Tx unit 1, cable 1, and Rx unit 1,
and from point B to point A via Tx
unit 2, cable 2, and Rx unit 2. In
practice, special two-core ‘duplex’
fiber optic cables are available for
use in this type of application.

The Figure 1 and 2 circuits are
designed for use in applications in
which each fiber optic cable carries
only a single data channel. If multi-
channel operation is needed, the
channels can be electronically mul-
tiplexed, or each channel can be
superimposed in a high-frequency
carrier wave in the manner of a
normal radio or TV channel.

When the commercial possibil-
ities of fiber optic cables were first
postulated in the early 1960s, there
was much speculation regarding
the probable performance capabil-

T

A Connectors B u.r;II

s =1 e (I

% - f - Rx Rx

unit —  unit unit
LED Qi :

fiber optic cable

Figure 1. Simple single-channel one-way fiber optic
communication system.

Figure 2. Simple single-channel two-
way fiber optic communication system.
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input at a moderately sharp angle
of incidence, is refracted to an
angle of 12° on entering the glass

rod at a mean speed of 200
meters/uS.
Ray B strikes the butt-end

and, after traveling a fairly short
distance, strikes the rod's upper
glass-to-air boundary, where

glass rod, actually traveling
through it at a mean horizontal
speed of 195 meters/uS.

(because it arrives at a fairly

shallow angle) it is subjected

to the phenomena of total
internal reflection (see Part 2
of this series), which reflects
the ray downwards at an

Figure 3. Diagram illustrating basic ‘step index’ fiber optic

operating principles.

identical angle until it strikes
the rod's lower glass-to-air
boundary, from which it is
reflected upwards again, and
so on as the ray propagates
its way along the rod until it
eventually leaves its butt-end
output.

The ray thus follows the
repeatedly-reflected zig-zag
course shown in the dia-
gram; this beam travels a
greater distance than ray A
in its journey through the

100

Ray C, on entering the rod, is
refracted to an angle of 22" on
entering the glass and then propa-
gates its way along the tube in the
same basic way as ray B, but does
so at sharper reflective angles and
thus takes even longer than ray B
to complete its journey through the
glass rod, actually traveling
through it at a mean speed of 185
meters/uS.

Ray D strikes the butt-end
input at a very sharp angle of inci-
dence, is refracted to an angle of
about 60° on entering the glass
and, after traveling a short dis-
tance, strikes the rod’s upper glass-
to-air boundary, where (because it
arrives at an angle greater than the
critical angle of the boundary) it

Attenuation (dB/km)

absortiion”” P s
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Figure 4. Graph showing typical attenuation due to intrinsic
optical absorption in high-grade silica fiber optic glass
cables of the late 1980s to early 1990s era.

Figure 5. Graph showing typical attenuation due to extrinsic
optical absorption in high-grade silica fiber optic glass

|| cables of the late 1980s to early 1990s era.
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simply passes through the bound-
ary and is dissipated into the air.
This ray thus fails to propagate
along the glass rod.

Note that Figure 3 depicts the
fiber optic rod’s operation in a sim-
plified two-dimensional style, in
which the rays simply bounce off
of the internal top and bottom
faces of the rod. In reality, rays trav-
el three-dimensionally, bouncing
off of the rod's top, side, and bot-
tom faces, and thus tend to spin or
skew as they travel along the rod.

FIBER OPTIC JARGON

Various ‘jargon’ words and
phrases are widely used in fiber
optics and have meanings that can
be explained with the aid of Figure
3, as follows.

Step Index. Fiber optic cable
operation depends on the total
internal reflection phenomenon
that can occur at the points where
a transparent material meets a
material or substance with a refrac-
tive index lower than its own. In the
Figure 3 example, the glass rod
has a refractive index of 1.5, and
the surrounding air has a refractive
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Figure 6. Graph showing typical attenuation due to all forms
of optical absorbtion in high-grade silica fiber optic glass
cables of the late 1980s to early 1990s era.
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index of 1.0, and reflection can
occur at the precise point where
the ray meets the abrupt or step
reduction of the refractive index.
Cables of this type are called step
index fiber optic cables. Graded
index cables are also available,
and are described later in this arti-
cle.

Maximum Acceptance Angle
and Numerical Aperture. Light
rays will only propagate through a
fiber optic cable if the input ray
applied to the cable’s butt-end
input falls within a certain angular
range.

In Figure 3, for example, rays
A (arrival angle =0°), B (24°), and
C (45°) all propagate, but ray D
(75°) does not propagate. The
maximum input angle at which
propagation will occur is called the
cable's maximum acceptance
angle, and is denoted by the sym-
bol aM. This basic parameter is
often expressed in sine form, in
which case, it is called the cable’s
numerical aperture (NA), and
equals sin oM. Thus, a cable with a
maximum acceptance angle of
32° has a numerical aperture of
0.53.

Operating mode. In Figure 3,
light rays can propagate along the
glass rod at a variety of angles or
‘operating modes.’ Rays that prop-
agate at steep reflective angles
travel in high-order mode, and
ones that propagate at shallow
angles travel in low-order mode.
Since the rays can travel in a vari-
ety of modes in this particular fiber
optic rod, it is called a multi-mode
or MM device. Some fiber optic
cables can operate in only a single
mode, and are called single mode
(SM) or monomode devices.

Modal Dispersion. When light
rays propagate through a step
index multimede fiber optic cable
or rod, their speed of linear travel
depends on their angular operat-
ing mode. High-order mode rays
travel at lower linear speeds than

low-order ones. In the Figure.3 dia-
gram, for example, ray A travels at
a linear speed of 200 meters/uS
and takes 5nS to travel one-meter;
the slowest (highest-order) ray that
can propagate through this partic-
ular rod travels at 141 meters/uS
and takes 7.1nS to travel one-
meter. Consequently, if a very fast
sharp-edged light pulse is fed to
the input of the Figure 3 fiber optic
rod, the individual photonic rays
representing its leading or trailing
edge at the rod’s output are spread
over a 2.1nS time spread in a one-
meter rod, or 21nS in a 10-meter
rod, and so on.

This ‘spreading’ is called
modal dispersion and produces a
degraded (blurred) output pulse,
as shown in Figure 3(b). Similarly,
if a train of ultra-fast pulses are fed
through the rod, modal dispersion

may degrade them into the form of
a single pulse, as shown in Figure
3(c).

Modal dispersion is the major
factor that limits the maximum
pulse-operating rates (frequencies)
of fiber optic cable, and is deter-
mined both by the design and the
length of the cable. Cables with low
modal dispersion figures offer
higher maximum pulse operating
rates than ones with high modal
dispersion figures.

Material Dispersion. The
speed at which light travels
through a fiber optic material
depends upon the material's
refractive index, and this varies
with the light's wavelength. All real-
life light sources have finite spec-
tral bandwidths, and their different
component wavelengths thus trav-

S0
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Figure 7. Graph showing typical attenuation due to all
forms of optical absorption in modern plastic polymer
fiber optic cable.

700 750

el through the material at different
speeds; such light thus undergoes
spectral dispersion (spreading) as
it travels through the fiber.

This phenomenon is known as
material dispersion, and — like
modal dispersion — limits the max-
imum pulse-operating rates of fiber
optic cable. Its degrading effects
are directly proportional to the
light source's spectral bandwidth,
but are normally small compared
to those caused by modal disper-
sion. Material dispersion can typi-
cally be reduced by a factor of
about 200 by using a laser diode,
rather than a normal LED, as the
light source that feeds signals into
the fiber optic cable.

Attenuation. When light pass-
es through any translucent glass or
plastic material, its power is

Pressure Without Chemical Reactions

Easlly Scaled Up or Down
Easy to Build-Kit and Parts Available
Approximately .16 Callber Bore

JACDBS 'LADDER

1800 221 1705 ORDERS ONLY!
Pay by MC, WSA. Cash, Chk, MO, CDD Please Add Sﬁ 00 S&H plus $5.00 if COD. Overseas Please Contact for PROFORMA

Velocitys Up To 3000 m/sec with 50mg Projectilel!

PPRO1 Plans, Parts Lists and Sources

Includes Our HEP Series Plans Used for RAILGUNS, COIL GUNS, EMP | Assemble
LEVITATION, ANTIGRAVITY, MASS WARPING, LATTICE SNAPPING etc| LC7 Pians,

MICRO TESLA COIL

FAX 1 603 672 5406

INFORMATION ;1 0p ‘acrion: wes e

UNLIMITED DEFT GEN+ 119ffp://www.amazingl.com
BOX 716 AMHERST, N.H. 03031 ‘ e

PLASMA BALLISTIC GUN ISR o
Hsaa s Tachoy o Gasaraes High Fosatl

\ All Parts
| Available

| TAKE CONTROL!!

| ELECTRONIC HYPNOSIS
& HIND MACYINE:

| Electronic Circuitry Induces

| Hypnolic as Weil as ALPHA
Relaxed States of the Mind.
Place Subjects * Under Your

Labelled
Dangerous | HOTTER THAN
.................. $20.00 | MOT ToRGHEN

| Easyto

| BURNING CO2 BENCH LASER | EEERER L

MIND2K Kit and Plans
MIND20 Asssmbled....

Chserve 8 pyrtectrical deplay Sio4 Tmes. i) | Blast out rats and rodents BEEP 10 b R ,‘5,4?,5
Stucks off s 12" mecand aicoands Extra "Edge” for Hunters ! | with high power Shock Wav
toover 3 befars avaporating nto | e R Sl Handhed and Baery Opersted ITRANSISTORIZED TESLA COIL
;&?. ml;m an ex(l:uliem ﬁmﬂm mﬁhw;ms:‘ Control $8.00
lay aswell as a wini nto Either TURNS A LIGHT BULB INTO
BP\&W!{IIT With arc conl Built In Long Lasting Batteries 3;;50 uﬂ:‘ractll.urum ‘
CYBEREAR Ready o Use. §19.95 o ransmits Wireless Energy. L

i;@mm | TELEPHONE Tm!plG Sy ﬂ

% CYBERNETIC EAR! | PHASOR PAIN FIELD PISTOL | Tm&ﬁ&m’
TAP30X .

Research | Bmsh and Corona Dlll:hafw
M].ct Operation

HOVERBOARD PANS

Kit Soon fo be Avoiloble
Lights up a & ft 28 Pages of "how to” build a :
R, S g
iy g containing a column of lonized =

Y | air up to several psil Includes -
SuDorCol:am Trick | theory on how to build a
e {;’m“ HOVERBOARD prolotype

capable of lifting 200 Ibs.

MTCIK Kit/Plars... . 319.95

MTCIDRBU(NIOU&E ...... $34.95

| HOVER Plans and Data.......

| Noisaless i
| echnic Effect.

12 VDC/5 Amps or Battery
= | 115VAC Optional Converter.
— | Adjustable Frequency

| Control Fnr Effect.

o '
32500 IZDC/?]ZVDCO?Amps.... $39.95

Write In 91 on Reader Service Card.

INFO 9-5pm 1 603 673 4730 FREE CATALOG ON REQUEST

Nuts & Volts Magazine/May 1999 25



OPTOELECTRONICS + OPTOELECTRONICS + OPTOELECTRONICS + OPTOELECTRONICS + OPTOELECTRONICS

Figure 8. Basic details (a), plus refractive index profile and
typical dimensions (b), of the glass fiber used in a modern
multi-mode step-index fiber optic cable.

inevitably attenuated in the
n=138 process. The amount of attenua-
tion is directly proportional to the
,[,':*:“7 thickness (or length) of the materi-
50pm 1o al, and is measured in terms of
T e O R 125um | 82'5um dB/meter or dB/km.
l — The high-quality glass used in
A spectacle lenses has a typical
Butt-end Butt-end attenuation value of 6dB/meter
- owk (@ output -4 ) (6,000 dB/km). By contrast, the

ultra-pure silica (silicon dioxide)
glass used in glass fiber optic
cables has a typical attenuation

Ir

value of less than 0.0013dB/meter

%////////////////////////////

Butt-end
@ e 3

(1.3dB/km) when used under opti-
mum conditions.

Four basic mechanisms are
primary causes of light attenuation

in glass. Three of these (electron
absorption, Rayleigh scattering,
and material absorption) are

Figure 9. Basic details (a), plus refractive index profile and
typical dimensions (b), of the glass fiber used in a modern
single-mode step-index fiber optic cable.

intrinsic absorption mechanisms

1 5""‘,',’, inherent in the basic nature of
glassyssthe fourth mechanism

®) (impurity absorption) is an extrin-

sic absorption ~mechanism
caused by contamination (impuri-
ty) within the manufactured glass.

In ordinary glass, the extrinsic

(impurity) absorption is the domi-
nant mechanism in the basic atten-

A
,:W 72000 7

Figure 10. Basic detalls (a), plus refractive index profile and
typical dimensions (b), of the glass fiber used in a modern
graded-index (GRIN) fiber optic cable.

uation process. In modern fiber

n=138 optic cables, the impurities in the

n=147 ||| silica glass are reduced to the low-

[_L  est commercially-viable levels, and

50um 1o this results in the type of attenua-

125um ) 82 5um tion graph shown in Figure 6
- which, in turn, is derived by com-

bining the intrinsic and extrinsic

& absorption graphs shown in

Figures 4 and 5. Note that these
particular graphs are based on typ-
ical cable of the late 1980s to early
1990s era, and that most modern
cables give attenuation figures that

are somewhat lower than those

& Embadded

Are you. i i

Control Systems? lfnuc you slmﬂdbe' Look around,
just about everything these days has an embedded
microprocessor in it. TVs, cars, radios, uaffic
lights & even toys have embedded computers
controlling their actions. The Primer Trainer is
the ol that can not oaly teach you how these
devices operate but give you the opportunity
to program these Lypes of systems yoursell.

in the Self

mlnualukcyonl‘mwnungmlcwmm
controlling motors. Start out in Mnchmc language,
then move on 10 &:hcn tinue on with opti

. Basic, or Forth Compilers.

hi k1
. Mennnng Tunpenih-re

* Using a Photocell to Detect Light Levels

* Making a Waveform Generator

* Constructing a Capacitance Meter

*  Motor Speed Control Using Back EMF

+ Interfacing and Controlling Stepper Motors

Scanning Keypads and Writing to LCD/LED Displays

Bus Interfacing an 8255 PP1

Using the Primer as an EPROM Programmer

DTMF Autodialer & Remote Controller (New!)

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer

can be used siand alone via the keypad and display or connected 10 a PC with the optional
{H‘WS) The Upyadu. includes: an RS232 serial pont & cable, 32K of batery backed RAM, &

Examples
Include:

ITe . Pl 185 .00 for shipping withinthe U, Picture shown with upgrade
aption and optional heavy-duty keypad ($29.95) installed. Satisfaction guarntecd.

1985 - 1998

-
L- inc. | 3
11 EMAC WAY, CARBONDALE.' IL 62801 ]2
618-529-4525 Fax 457-0110 BBS 529-5708

OF SERVICE

World Wide Web: htip://www.emacinc.com
z. May 1999 Write in 92 on Reader Service Card.

PRINTED CIRCUIT BOARDS
DELIVERY ON TIME WITH QUALITY

' Il’JrloIotype through production
oLa
+ Sin Iaand double side
* Mult
LSO
* LPI mask
» Through hole or SMT
- Nickel & gold plating
* Scoring and routing
* Electrical testing
» Artwork or CAD data
* Quick quotes
SKY ELECTRONICS, INC.
10235 PACIFIC AVE., FRANKLIN PARK, IL 60131

PHONE: (847) 671-0786 « FAX: (847) 671-0791
MODEM: (847) 671-0770 « E-MAIL: SKY_EL@yahoo.com
WEB: http://www.hotyellow98.com/thesky

shown.

The Figure 4 graph shows the
typical attenuation that occurs as a
result of the intrinsic absorption
mechanisms inherent in the basic
nature of silica glass. Here, elec-
tron absorption occurs when pho-
tons are absorbed by individual
atoms in the silica glass, raising
the atom’s electrons to a high ener-
gy (excited) state in the process.
Electron absorption causes heavy
ultra-violet absorption that peaks
at 140nm, but extends well beyond
400nm wavelengths.

The Rayleigh scattering
shown in Figure 4 occurs when
photons meet molecule-sized den-
sity irregularities in the glass and
undergo shifts in their refraction
angles. The consequent attenua-
tion effects are severe when the
photon’s wavelength is similar to
the dimension of the irregularity,
but decline steadily as wavelength
increases above 400nm.

The material absorption
shown in Figure 4 occurs when
photon energy is absorbed by the
atomic/molecular bonds associat-
ed with the basic glass material,
and causes heavy attenuation of
infrared at wavelengths greater
than 2000nm. The net result of the
effects of the three intrinsic absorp-
tion mechanisms is that the optical
attenuation of the glass is high
(70dB/km) at 400nm, falls
smoothly to a minimum value of
about 0.4dB/km at 1500nm, and
then rises rapidly again (because
of material absorption) at longer
wavelengths.

The Figure 5 graph shows the
basic form of the attenuation that
occurs as a result of extrinsic
absorption mechanisms in most
high-grade normal-quality silica
fiber optic glass. These losses are
caused primarily by the presence
of hydroxyl (OH) ions in the glass,
which result in three large peaks of
absorption within the 400nm to
2000nm spectrum. The largest
peak occurs at 1370nm, and the
other two occur at 950nm and
725nm; a very minor additional
peak occurs at 1230nm.

The Figure 6 graph shows the
typical attenuation that occurs as a
result of all intrinsic and extrinsic
absorption mechanisms in high-
grade normal-quality silica fiber
optic glass. Important points to
note from this particular graph are
that attenuation is wvery high
(greater than 10dB/km) over most
of the visiblelight (400nm to
700nm) spectrum and in various
other areas, and that there are
three ‘window’ areas in the infrared
range (at 850nm, 1300nm, and
1550nm) at which attenuation fig-
ures attain local ‘low’ values.
Practical glass fiber optic commu-
nication systems are nearly always
operated within one or the other of
these ‘window’ ranges.

Polymer Cable. The most
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Fiber

Basic Description

cable, for
-short-haul
-rate

T
data-rate applications.

T
data-rate applications.
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50/125pm
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62.5/125um
50126pm
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62.5/125pm
50/125pm
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Figure 11. Table listing the main features of the four major
types of fiber optic cable.

Figure 12. Basic elements of a simple one-way
fiber optic communication system.

Used mainly in
medium- to

widely used type of fiber optic
cable is made from silica glass and
can only be correctly cut with a
special tool. This type of cable is
meant for use with IR light, primar-
ily in medium- to long-haul (greater
than 250 meters) communication
and data-transfer systems. There
is, however, an alternative and
cheaper type of fiber optic cable; it
is made from plastic polymer and
can easily be cleanly cut with a
sharp blade, and is best suited to
use with visible red (rather than IR)
light, in very-short-haul (up to 50
meters maximum) applications.
Figure 7 shows the typical
attenuation graph of a modern
polymer fiber optic cable. This par-
ticular cable gives a mean attenua-
tion of about 200 dB/km
(0.2dB/meter) when averaged over
the full visible light spectrum, but
about 1500 dB/km (1.5dB/meter)
when used in the low infrared

Descriptions of the
three basic cable types are
given below; when reading
these descriptions, remem-
ber that a human hair has a
typical thickness of about
50um, and note that fiber
optic cable basic dimensions
are conventionally notated in
an ‘a/b/c' or ‘a/b’ form, in
which ‘a’ is the outside diam-
eter of the fiber core in pm,
‘b’ is the outside diameter of
the fiber cladding in pm, and
‘c’ is the outside diameter of
the cable's primary outer
sheath in pm. Thus, a
50/125/250um cable uses a
50/125um fiber that is pro-
tected by a 250pm-diameter
primary sheath.

MULTI-MODE STEP-
INDEX CABLES

Optical
Rx

unit

Figure 13. Basic elements of a long one-way fiber optic
communication system using splice joints and signal repeaters.

ranges. Figure 8 shows basic

details of this type of fiber optic | value that is only a few percent | thus endowing the fiber with fairly
PRACTICAL FIBER OPTIC | cable, in which a relatively thick | lower than that of the core, thus | low values of modal dispersion.
CABLE TYPES core (typically 50pm or 62.5pm in | giving the fiber's butt-end input a These characteristics and

The simple glass type of fiber
optic rod or cable shown in Figure
3 is too crude to be of real practical
value, since its internally-reflective
glass-to-air junction is highly sus-
ceptible to external damage from
scratches and contamination, and
the very large differences between
the refractive index values of its
two media (about 1.5 for glass, 1.0
for air) give excessively large
modal dispersion values.

All practical, modern, fiber
optic cables are designed to give
low values of modal dispersion,
and use either a multimode or sin-
gle-mode step-index form of con-
struction, or a graded-index (GRIN)
form of construction, as shown in
Figures 8 to 10, which also show
the basic refractive index (n) pro-
files and typical dimensions of
their ‘glass type’ fibers.

Each of these fibers has a solid
core that is surrounded by a solid
cladding with a refractive index
value lower than that of the core;
this cladding makes the cable’s
modal dispersion value immune to
the effects of external surface
scratches, etc. The outer core is
further enclosed in an opaque pri-
mary outer sheath that provides
further physical protection and
immunity to optical interference.

glass fibers) is covered by a layer
of cladding with a refractive index

fairly narrow (typically 11° to 24°
maximum) acceptance angle and

dimensions make it easy to couple
optical signals into and out of this
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type of cable. The most popular
‘glass’ versions of this cable have
basic fiber dimensions of
50/125pm or 62.5/125um. Typical
bandwidth/length product values
vary from 1MHz/km for plastic
cables to 33MHz/km for glass
types; these cables are thus used
mainly in short- to medium-haul
low-data-rate applications.

SINGLE-MODE STEP-
INDEX CABLES

Figure 9 shows basic details of
a typical single-mode step-index
fiber optic cable, in which a very
thin (typically 5 to 8um) glass core
is covered by a relatively thick
layer of cladding with a refractive
index value that is only slightly
lower than that of the core, thus
giving the fiber's butt-end input a
very narrow (less than 6° maxi-
mum) acceptance angle and
endowing the fiber with a very low
modal dispersion value.

These characteristics and
dimensions make it difficult to cou-
ple optical signals into and out of
the cable, which requires great pre-
cision in cutting and coupling.
Nevertheless, the great band-
width/length product values of this
type of cable (usually between
1GHz/km and 10GHz/km) make it
the most widely used type in long-
haul high-data-rate applications.

GRADED-INDEX (GRIN)
CABLES

Figure 10 shows basic details
of a '‘GRIN' type of fiber optic
cable. Here, the core has a refrac-
tive index value of about 1.47
along its central axis, but the value
gradually diminishes (in ‘graded’
form) as the distance away from
the central axis increases, until it
falls to a minimum value of (say)
1.38. Photonic rays that arrive at
the cable’s butt-end input at fairly
sharp angles of incidence are pro-
gressively refracted downwards
and speeded up as they pass
through successively-lower refrac-
tive index values, until they eventu-
ally- arrive at a point where their
angle of incidence is so shallow
that total internal reflection occurs
and the ray starts to travel back
downwards again at ever increas-
ing refractive angles and decreas-
ing speeds, thus following the
waveform pattern of a sinewave.
This process continuously repeats
as the ray propagates through the
length of the cable.

The big point to note about the
type of photonic wave-travel action
described above is that it makes all
photons travel through the cable at
virtually identical mean linear
speeds, irrespective of their angles
of incidence at the cable’s butt-end
input. Thus, GRIN cable offers a
very low modal dispersion value
(typically 0.5nS/km), combined
with fairly wide butt-end input

acceptance angles and great ease
of use.

The most popular version of
the cable is known by its trade
name of ‘Widoshi' cable and has
fiber dimensions of 62.5/125um.
Typical bandwidth/length product
values are 500MHz/km and
1GHz/km; attenuation values of
less than 0.22dB/km are attainable
under optimum operating condi-
tions. GRIN cables are now widely
used in short- to medium-haul high-
data-rate commercial applications.

FIBER OPTIC CABLE
SUMMARY

The table shown in Figure 11
summarizes all of the above data.
Note that polymer ‘light pipe’
cables are relatively ‘big’ multi-
mode step-index devices that are
quite easy to use and are thus pop-
ular with amateurs, experimenters,
and occasional users of fiber optic
cables, but have very severe opera-
tional (bandwidth and attenuation)
limitations.

For most high-performance
professional uses, glass multi-
mode step-index or graded-index
(GRIN) cables should be used.
Single-mode step-index glass
cables are very specialized
devices, intended mainly for use in
commercial very-high-perfor-
mance medium- to long-haul appli-
cations.

UsING FIBER OPTIC
CABLE

Figure 12 shows the basic ele-
ments that are used in a simple
one-way fiber optic communication
system. The transmitter (Tx) unit
houses a pulse-driven light genera-
tor such as a LED or laser diode,
which has its output fed into the
butt-end input of the cable via a
dedicated low-loss coupler.

At the other end of the cable,
another low-loss coupler feeds the
optical signal into a receiver (Rx)
unit that houses a light sensor
such as a PIN diode or phototran-
sistor, plus appropriate signal con-
ditioning circuitry.

It is important to note that the
fiber optic communication system
will only work efficiently if its cable
ends are accurately cut and pol-
ished, to minimize attenuation loss-
es, and if special lowloss signal
couplers are used. Polymer cable is
fairly easy to use, and can be cut

reasonably well with a very sharp

blade.

Glass cable must be cut and
polished with the aid of special
(and fairly expensive) equipment.
A well made coupling gives an
attenuation loss of less than 0.5dB;
a badly made coupling may give
very high attenuation or a com-
plete failure to pass optical signals.

Figure 13 shows a long and
more complex one-way fiber optic
systemn that uses splice joints and

signal repeaters. Splice joints are
used to cleanly join individual
cables together, either in the initial
cable-laying stages or after making
a cable repair, and give a typical
coupling loss of about 0.5dB per
joint.

Fiber optic cables are supplied
on reels; polymer cables have reel
lengths of 20 meters; glass multi-
mode step-index and GRIN cables
have reel lengths of 100 or 500
meters. Thus, a 5km length of
GRIN cable typically uses two
input/output couplers plus nine
splice joints, which give a com-
bined total attenuation loss of
10.5dB, plus that of the actual
cable.

Optical signal repeaters are
DC-powered and contain an optical
Rx input stage, a signal condition-
er, and an optical Tx output stage.
When inserted into a fiber optic
cable system, they can boost a
weak and degraded input signal
and convert it into a fully-restored
strong and clean output signal.
Signal repeaters can be used pure-
ly as signal boosters, or as signal
data-rate (or frequency bandwidth)
expanders.

Most fiber optic cable systems
are driven by LED or laser diode
inputs at power levels in the typical
range 0.5mW to 5mW, and when
repeaters are used purely as signal
boosters in such systems they
should be spaced at source-to-
repeater ‘attenuation’ intervals of
30dB maximum. In the case of a
GRIN system made from 500
meter lengths of cable with an
attenuation value of 1.5dB/km, for
example, repeaters should be
placed at maximum intervals of
10km (25.5dB attenuation) to
12km (30.5dB attenuation).

Note in the above example
that if the GRIN cable has a maxi-
mum operating data rate of 250
Mbits/sec/km, it will be able to
operate at a maximum data rate of
500 Mbits/sec in a 0.5km cable,
but at only 25 Mbits/sec in a 10km
cable, and so on.

This length-related loss of data
rate (and signal bandwidth) can be
minimized with the aid of signal
repeaters. If these are spaced at
1km intervals along the cable, the
data rate will (in this example) not
fall below 250 Mbits/sec.

Finally, note that the types of
fiber optic cable used in most mod-
ern commercial long-haul bi-direc-
tional telephone systems are
armored and accommodate up to
35 fiber pairs. Each digitized tele-
phonic speech channel operates at
a 70-80 kbits/sec data rate, and a

" cable with a total bit-rate capacity

(divided amongst a number of
fiber pairs) of 650 Mbits/sec can
thus accommodate a total of 8,000
individual speech channels.

Next month’s concluding
episode of this series will describe
the basic operating principles of
LEDs and low-power lasers. NV
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APPLICATIONS a‘

by Lon Clazner

buttine the Spotlight on EASIC Stamp

I ropectsa

Dual Digital Power
Supply — Part 1

Overview

Just a few days ago, | was back in the lab,
rummaging around for parts for this Stamp
Applications article. By delving deep into our
company's hoard of electronic parts, | can usual-
ly drum up some cool stuff to work with. So, with
a box full of components, | went to work laying
out my schematic for the design. Since there was
one component in particular | hadn’t worked with
before, | decided that it would be prudent to do a
few tests on the component in question to get a
feel for how it worked.

So | strolled off into the lab looking for a
place to work. Now | should say that we're quite
well-equipped for electronic design. But each lab
station that | went to was either being used for
test or verification of various projects. It seemed
that the only thing | really needed was a power
supply for my design. | could have made use of
the 10 or 20 wall plugs that we have stashed
away. But what | really wanted was a dual regu-
lated power supply with a display. That's when
the gears started turning in my head.

Component names and descriptions were
flashing down the myriad of synapses in my
slightly twisted engineer’s brain. It's great when
you stumble upon a project that you really want
to build.

After pulling out some old data sheets, and
looking over last month’'s Stamp Applications
article, | felt like | had a handle on a digitally con-
trolled, BASIC Stamp based, solution to my
power supply woes. With reckless abandon, |
deemed it necessary to mercilessly throttle two
birds with one stone, or hand, or whatever. In
other words, | would write my Stamp application
about a power supply that | could use for other
Stamp projects.

Defining the Design

Quite often, a design can be chopped up into
smaller pieces. | find it easier to stay focused on
a design when | can see portions of the design
completed. Dividing your designs up into seg-
ments also allows you to work on multiple pro-
jects without getting too bogged down. For this

B insntds. aanndd N iaprs

particular project, I'm going to break up the two
major design blocks over a couple of articles.
This month, I'll focus on designing a user inter-
face with a minimal number of I/O lines. Next
month, I'll define the power supply parameters
and control circuitry.

For ease of use, | want the dual power supply
to have a sophisticated user interface. Power sup-
ply settings should also be stored in non-volatile
memory. Furthermore, | want the power supply
settings to be entered with a keypad and not via
a potentiometer. ['ll use the Solutions Cubed
product — the MEMKey serial keypad encoder —
for the keypad to BS2 interface. This requires
about the same number of I/O lines as a couple
of potentiometers, and allows a significant
increase in functionality. Both voltage levels will
be displayed via a 2x8 LCD display utilizing a
four-bit interface protocol.

This LCD interface has been covered exten-
sively in previous Stamp Application articles. In
fact, the code I'm using here was taken directly
out of a previous author's Stamp Application
(Jon Williams — Volume 18, Number 9, 9/97, pg.
41).

For this project, I'm going to concentrate on
the actual user-interface rather than the mechan-
ics of LCD communication. It looks as though
the four-bit LCD interface and the serial MEMKey
interface will allow enough I/O lines for the power
supply controls as | have them envisioned. But if
I run short of 1/0 lines, | can always opt

just rolled out of
production
around mid-
March. There's a
Stamp-friendly
interface scheme
built into the
MEMKey, as well
as non-volatile
scratch pad
memory. Many
of the settings — |nc|udmg the row and column
locations — are programmable via a 2400 baud
8N1 serial interface. The MEMKey's row and col-
umn configuration defaults to the low-cost
Grayhill 96 series keypads, which are available
from both Parallax and Digi-Key. The 2x8 LCD
screen (Optrex DMC-50448N) that | will use is
also available from Digi-Key.

The MEMKey, keypad, and LCD screen will
be connected as shown in Figure 1. Notice that |
left six I/O lines open on my schematic for the
power supply controls. At this point in the pro-
ject, | have a complete schematic of the design,
but it is only hand drawn. I didn't want to commit
to the power supply portion of this circuit until |
have spent a little more time doing design and
testing. It's also easier to read the schematic for
the user interface components when the power
supply portion has been omitted.

As you can see from Figure 1, | have includ-
ed a programming port for the Stamp, and have
selected the BASIC Stamp 2 (BS2) for this
design. The programming port makes good
sense, and | try to include it on all of my Stamp
designs that migrate to a printed circuit board

for a Scott Edwards Electronics serial
LCD backpack. | don't think I'll need one
this time around, but it’s nice to know it's
there if | do.

Connecting the Parts

Interfacing a Stamp to a keypad can
require quite a few resources.
Sometimes, you can multiplex some of
the 1/O lines between your keypad and
other electronics. But implementing
typematic rates and key debounce can
tie up your Stamp and use memory that
might be necessary to complete the
design. i

To reduce the amount of resources
that the Stamp needs to interface to a
keypad, I'm going to use the Solutions
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(PCB).

One of the real strengths of the BASIC Stamp is the
ability to be programmed over and over again. This cou-
pled with the fact that BASIC Stamps have DEBUG
commands built into them means that after-market
maodifications can be implemented quickly. A program-
ming port for this design has other ramifications.

For instance, | may wish to have a power supply
that can be controlled by a PC, or one that varies its out-
put over set periods of time. If those needs arise, | can
reprogram this hardware to do just that, because the
programming port will be available.

Keypad and LCD Setup

One of the first things you should do when design-
ing a user interface is define the functionality you
expect to implement. A good way to get this started is
to label your keypad keys with values and functions.
Next, you can actually diagram your LCD display.
Figure 2 is an example of the what I'm talking about.

In my mind’s eye, | see a couple of functions that |
would like to implement in this dual supply. For exam-
ple, if a user wished to modify voltage 1 so that it was
equal to 12.0V, they could do it in one of two ways. To
select a numeric value, they would press the key
marked A. Next, they could press key 1, 2, and 0. Then
by pressing key C the display would be updated, and
the power supply would output 12V at the voltage 1 ter-
minal.

A second method of modifying the voltage would
be to press the key marked A, and then scroll the volt-
age value up or down using the asterisk or pound key.
When the correct voltage level was reached, the C key
would update the voltage output. To modify the second
voltage available in this dual supply, the key marked B
would be used in place of the key marked A in both of
the previous examples.

As far as the 2x8 LCD screen is concerned, there
are three digits allotted for the voltage values. Leading
zeros will not be displayed. There is room on the LCD to
display the voltage with a resolution of 10mV. However,
it's unlikely that a resolution greater than 100’s of milli-
volts will be useful since this design will make use of
eight bit A/Ds with an input range of zero to five volts.

You'll see as this process goes on that user inter-
faces are pretty code intensive. If we start running out
of program room, we can always upgrade from the BS2
to the BS2SX which has quite a bit more program mem-
ory, as well as more program RAM.

One thing | want to be sure to do is to keep the code
as simple as possible. | hate to read an application nate
where the writer implements cryptic programming tech-
niques. Unless the application note is specifically about
programming techniques, | think it's best to implement
everything in the simplest code possible. As this project
goes on, we may be forced to get tricky to make every-
thing fit. If that's the case, I'll be sure to provide notes in
the source code if not in the text of the article.

Using the MEMKey

The MEMKey serial keypad encoder can be used
with keypad matrices up to 4x5 in size. The Grayhill
96BB2-006-R that I'm using here is an example of a 4x4
keypad. The MEMKey has two forms of serial interfaces.
The first is PC/AT, which is one of the protocols that
IBM style PCs use to communicate with keyboards. The
PC/AT protocol is selected by removing the jumper J1

on the MEMKey. BASIC Stamp users will not want to
make use of the PC/AT interface. That function is
included for use by original equipment manufacturers
(OEMs) of electronic devices and keypad suppliers.

The second interface is selected by leaving the
jumper J1 in place (as the product is shipped). This
jumper selects a serial communication protocol con-
sisting of a 2400 baud data rate, eight data bits, no par-
ity, and one stop bit (8N1). Like all Solutions Cubed
Miniature Engineering Modules (Mini-Mods), this device
can make use of a one- or two-wire serial interface. I'll
stick with the two wire serial interface for simplicity.

The complete data sheet for the MEMKey can be
downloaded in PDF format from www.solutions-
cubed.com. As with all Mini-Mods, a Master is defined
as the device accessing the Mini-Mod, in this case, the
MEMKey. Our Master unit will be the BS2.

The MEMKey, when using its serial interface, can be
configured for Automatic Mode, or Polled Mode. In
Automatic Mode, the MEMKey sends key press data to
the Master unit automatically. This can be useful when
your Master unit is a PC or microcontroller with inter-
rupt driven serial communication hardware built into it.

For a BS2, we should concentrate on Polled Mode.
Polled Mode doesn’t send key press data until the
Master unit reads the keypad buffer. The MEMKey
stores the key presses in an eight key FIFO (first-in first-
out) buffer, for later retrieval by the Master. In both
modes, the MEMKey KEY pin is set to a logic high when
any key is pressed. For ease of use, the BS2 can simply
check the KEY pin every now and again and, if it's high,
it can perform a Read Key Buffer, and act on the data
received.

For more information on the
BASIC Stamp, contact:

Parallax, Inc.

3805 Atherton Road, #102
Rocklin, CA 95765
phone (916) 624-8333
http://www.parallaxinc.com

Scott Edwards
Electronics, Inc.
2700 E. Fry Blvd. Suite A4
Sierra Vista, AZ 85635
phone 520-459-4802
fax 520-459-0623
www.seetron.com info@seetron.com

Solutions Cubed
Lon Glazner
3029 Esplanade Suite F
Chico, CA 95973
E-Mail: lon@solutions-cubed.co!
www.solutions-cubed.com

Phone: 530-891-8045

Fax: 530-891-1643
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Look Ma,
No BASIC Stamp*

PicBasic Compiler - $99.95 ﬁ
Put BASIC Stamp | programs right =2l
into a PIC microcontroller - no BS1
module necessary! The programs

run faster and can be longer. You

also get more varinbles and extra nstructions. For
mid-range PIC12C67x, 16C55x, 6xx. Txax, 8x, 9xx.

PicBasic Pro Compiler - $249.95

PicBasic Pro is BASIC Stamp Il compauble, and
like the standard compiler above, elminates the
need for a BS2 module. Pro adds built-in LCD
support, interrupts inBASIC, arrays, program
size to 8K, real If..Then..Else and /O to any

PIC pin. For mid-range PIC12C67x, 16C55x,
6xx, Txx, 8x, 9xx.

*BASIC Stamp is a tradermark of Parallax Inc

EPIC Plus PIC Programmer - $59.95

Programs PIC12C50x, 67x,
16C55x, 6xx, Txx, Bx, 9xx
Oprional ZIF adapters for
DIP, SOIC, MQFP, PLCC.
Runs off two 9-volt batts
or optional AC adaplcr Includes programming
software and assembler.

PICProto
Prototyping Boards
Get it wired quicker! High-
quality blank prototyping
boards for PICmicros.
Holds 5V reg, caps, osc,
DB9-25, large proto area.
$8.95-817.95

microngineoring Labs Sne

Box 7532 Colorado Springs CO 80933
(719) 520-5323 (719) 520-1867 fax

[E http:/lwww.melabs.com m
m email: info@melabs.com .—_TJ

Write in 35 on Reader Service Card. n



STAMP APPLICATIONS

User Interface Description

For this particular design, my BS2 doesn’t
have to be doing much other than waiting for key
presses. Next month, when | add the power sup-
ply control circuitry, that will probably change. If
you have a particular design that can’t be waiting
around for keys to be pressed you can periodi-
cally poll the KEY pin of the MEMKey for a logic
high. Using this method, the key press buffer
may be read at the convenience of the Master
unit.

My user interface stores and displays ASCIl
characters. Next month, when the power circuit-
ry is defined, there will have to be an ASCll-to-
binary conversion. It's not likely to be a straight
conversion. For that reason, | think it's best to
save a little code space and heartache by keep-
ing the user interface simple. All ASCIl data is
stored in the MEMKey's user EEPROM. Of the 64
bytes of EEPROM available, only 16 were con-
sumed by this program. The user can madify the
voltage portions the LCD display. | haven't imple-
mented the voltage scroll-up or scroll-down com-
mands yet (asterisk and pound keys). | wanted
to wait until the power supply is better defined
before tackling those functions.

The user interface, in its current state, allows
user input to adjust the two voltage displays inde-
pendently. The voltage range is currently limited
to between 3.0 and 20.0, in 100mV increments.
This can be easily modified in software. The
reset function has also been implemented and
resets both voltage displays to 5.0. All in all, the
keypad and LCD interface appears to be pretty
robust.

Believe it or not, one of the best ways to test
a keypad based design is to press as many keys
as you can as fast as possible. Press multiple
keys at once, and be sure to press the numeric
and function keys. If there’s a hole in your pro-
gramming, it's bound to turn up when you do
this. A solid user interface will not be affected by
this kind of mistreatment.

If you provide for worst case possibilities, like
someone laying a heavy book across your key-
pad, or sitting on it, then the design will probably
survive the real world. And if you're not sure you
can account for everything the world is going to
throw at you, you can always include a reset but-
ton just for good measure.

In Closing

The user interface went together pretty

smoothly. It's always nice to get that part of a
design completed. Whenever | have a project
that requires a user interface, | like to design that
part of the project first. When you've got a user
interface completed, you can actually use it as a
debugging tool during the rest of the design.

The tricky part to a user interface is being
able to foresee all of the weird things the end
user is going to do to the device. When testing,
you first need to be sure that if the user presses
all of the right buttons, all of the right things hap-
pen. Second, you need to make sure that when
a user presses all of the wrong buttons, none of
the bad things happen.

This design isn’t all that efficient as far as the
code is concerned. There are a few big chunks of
code that differ only with respect to the MEMKey
user EEPROM that is accessed. These code
blocks could be combined. | think the code itself
is somewhat self-explanatory. This program took
up about half of the BS2's EEPROM, and RAM.
Since the display characters are stored in the
MEMKey’s EEPROM you could probably hone
the RAM requirements down to just a few bytes.

| guess it's time to get back into the lab and
figure out the power specifications for the power
supply. | hope you found something useful in this
article, and I'll see you again next month. NV

‘ OutL =%00000010
! MAY99.BS2 - User interface code listing. This source code implements a user
' consisting of a 2x8 LCD screen lnmmrmde.andawtlmundmwms ' Initialize the LCD (Hitachi HD44780 controller)
driven directly with a BASIC 2 the is encoded by a EM(BE 1
mwnwamm%mmmem LCD._ini:
' This code is phase one of a BS2 based power supply. Many of the limits imposed on QuiC = %0011 * 8-bit mode
the display values can be modified during the second phase of the project which will PULSOUTE, 1
' define the regulated DC output of the system PAUSE 5
PULSOUTE, 1
' LCD constants PULSOUTE, 1
RS CON 12 '%msem“=ﬁbd OutC = %0010 * 4-bit mode
E CON 13 ' LCD Enable pin (1 = ) PULSOUTE, 1
: Char = * Set for 2 line operation
'LCD control characters GOSUB LCDcmd
CilCD  CON $01 clear the LCD Char = 12 * Shift cursor right
CrstHm  CON $02 ' move cursor to home position GOSUB LCDcmd
Crsilf  CON $10 ' move cursor left Char=6 * Increment DDRAM after write
CrsrRt ~ CON $14 ' move cursor right GOSUB LCDemd
Displf CON $18 * shift chars left Char = 1 * Clear LCD screen
m‘ CON $1C * shift displayed chars right GOSUB LCDemd
[ CON $80 * Display Data RAM control :
' LCD Variables ' Initialize the MEMKey
Char VAR Byte * Character sent to LCD MEMKey _ini: "
JP— A frrip
I )
™ phC.I.ON 0 ' To Master SEROUT FM,Baud,[PConfig,Config] * Configure M for Polled Mode
M CON 1 * From Master PAUSE ' Pause 15ms for EEPROM access
KEY CON 2 Key press notification pin SEROUT FMBaud.[PDBomDBourm] | debounce value
i PAUSE ' Pause 15ms for EEPROM access
* MEMKey variables
Kol VAR By B o o Yk e
B_1 VAR % * Variable storage byte MainProgram:
B2 VAR Byle ' Variable storage byte GOSUB  KeyFind ‘Poll for a key press
B3 VAR Byle * Variable storage byte GOSUB  ModeSelect 'If key is pressed start user interface interaction
B 4 VAR Byte ' Variable storage byte GOTO MainProgram
Bt v % mmm : :
B7 VAR Byte ' Variable storage
B8 VAR Byte ' Variable storage byte ' —{ Subroutines }
B9 VAR Byte * Variable storage
1 ' LCD commands, such as address pointer, are sent via LCDemd, characters are sent with the
* MEMKey constants ‘LCDwrroaneT‘rismmw Dmﬁzalionmmmsmkenfmmamm
Baud CON 396 ' Baud rate = 2400 Smnz%mmnsmdaﬁsmg It was Jon Wiliams who wrote the original
PConfig CON $0E * Program configuration command  code in N 18, Number 9 (September 1997 pg. 41).
Config  CON $00 * Disable fic, disable auto
PDBounce CON $04 * Program " LCDerml-
DBounce CON $0A * Set debounce for 25ms LOW RS * Enter command mode
Pesprom CON $08 * Program user EEPROM command * then write the character
Pheyval ccg ﬁ gmmmeresm mend i OutC = CharHIGHNIB Oulput high ribble
Reeprom ' IlOlmU aharkd COw '
Rkeyval CON $08 'Raadkeym PULSOUTE, 1 ' Strobe the Enable line
Default  CON $1 ' Resets M to default values OutC = CharLOWNIB * Qutput low nibble
Rbufler ~ CON $00 ' Read key in PULSOUTE, 1
. HIGH RS ' Retum to character mode
RETURN
' This routine Initializes the BASIC Stamp, LCD, and MEMKey. ' All display data WMEWWNWMEM&EEPHOM
‘hmmmm%mrmdbplays each character is
' Initialize the BS2 ' read from EEPROM and then sent to the LCD. zeros for the
BS2_ini: * levels on both fine one and line two are displayed as ASCI "(spaoe)ﬂlis
DiH = %0111 " set pins 8-15 direction * makes the display look a fittle nicer. If this ispiaytpdammmne
OutH = %00000000 * clear the pins * slow for your design you can just update the voltage levels
Dirl. = %00000010 ' set pins 0-7 direction v
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DisplayLCD: If KeyVal = "C* then Ad|
Line1: If KeyVal > "9 then AdjV20ver
Char =~ = * Display fine one If KeyVal = "¥" then AdjV20ver
GOSUB  LCDecmd If KeyVal = *** then
For Index = $00 1o $07 SEROUT FM,Baud,[Peeprom,B_2,KeyVal]
SEHDUTFMBaud[Heepromlndex] Read EEPROM command PAUSE 15
SERIN TMBaud[B 1] * Display value is read GOTO AdjV2Again
Char =B_1 AdjV20ver:
If Index <> $04 then Continue1 * Test for leading zero FM,Baud,(Peeprom,B_2,"0"]
gCMOsmﬂlenConm1 " If ASCII zero PAUSE 15
har="*" ' replace with blank space in:
Continue1: GOSUB la
GOSUB  LCDwr B2=B2+ i
HB_2=‘¢‘0E1hen
k3 Char Display line gi%:mmz%m
= ; twe ue
GOSUB  LCDcmd
For Index = $08 to $0F GOSUB Limits
SEROUT FM,Baud, [Haopwm Index] ' Read EEPROM comand RETURN
SERIN  TM,Baud(8_1) * Display value is read .
Char =B_1 GOSUB  Reset ' Implement reset command
If Index < $0C then Continue2 ' Test for Ieadirgez:ro GOSUB DisplayL.CD ' Update display
It Char <> $30 then Continue2 ' If ASCII zero RN
Char="" ' replace with blank space
Continue2: " Keyfind looks for a logic high on the KEY pin(IN2). If one is present then the Read Key Buffer command
GOSUB LCDwr *for the MEMKey is implemented. There is enough RAM allotted in the SERIN command to read a maximum
. Next ' buffer size of 8 . It is likely that only one key value will be returned. The SERIN “escape clause”
RETURN ' has been set to to ensure that the serial com munimﬂondoesnmhangupmeprmm Once this
' subroutine is entered it will not exit until a key has been pressed. When it does exit the key value
* The Resel subroutine retums the MEMKey 1o its initial se! . It also ' will be loaded into the KgyVal variable.
' resets the LCD display values. Upon initial power yp of this design i
' a "GOSUB Reset" should be placed prior to the MainProgram code space. KeyFind
'AMrIrnEEPROMhasbsenMaﬁzad.m *GOSUB Reset’ may be commentad If IN2 <> 1 Then KeyFind 'CmekmeKEYp‘rratoralogichigh
' out or deleted. By doing this the last values displayed, prior fo a power down, SEROUT FM,Baud,[Rbuffer] ' Read buffer com
* will be the values loaded on power up. BuﬂerSEmN TMBaud50DeneBullef[KeyVal8#3.3,4.3,5,876,3,?B | 8B 9]
Reset: SERQUT FM,Baud,[Rbuffer] ' If there s a fast key press don't accept it
SEROUT FM,Baud,[Default] ' Reset MEMKey 1o default settings PAUSE 40
PAUSE 200 If IN2 < 0 then DoneBufier * Wait for KEY pin to go to logic low
SEROUT FM,Baud,[PConfig.Config)  Configure MEMKey for Polled Mode RETURN
PAUSE 15 'Pause1srnslorE PROM access
SEROUT FM,Baud,[PDBounce,DBounce] Program debounce value ' The Limits subroutine checks entered values for out of range or mis-keyed entries. If either
PAUSE 15 : ' Pause 15ms for EEPROM access  voltage input is greater than 20.0 or less than 03.0 then the values are forced 1o either the
‘mlnimnotm:immvalussaeoepud Prior to this routine being exited the *>* character
' Update key values and display values Mwmmmmmmmmmpwmmamwm
For Index = S%OOEUSOF o
its:
|n¢ax,{mso1smsmsusosmmsoasoem&mmsmsuesu SE HGUTFMBaud.[FIeepru'nm] ' Read tens character of voltage on line 1
LOOKUP Index,[*1%,"2","3","A","4","5","6","B","7","8' ‘C"‘"O’ 'l"D'}.B 2 SERIN TM,Baud,(B_1
LOOKUPIndex. i i ‘.'0' '5'.'.'.‘0"\.‘“2'.‘.“‘ '.'0' '5""0'1.5 1fB_1> "1" then V1 ' Check to see if tens is greater than "1
SEROUT FM Baud,[Peeprom, 1f B_1 = "0" then TestOnesV1 ' Check lo see if tens is a zero
PAUSE 15 GOTO  NextLimit
SEROUT FM,Baud,[Pkeyval B_1,B_2] ZeroOnesV1:
PAUSE 15 SEHOUTFMBauMPaspmmSM"z'] ' If tens is greater than *1" then force display
Next PAUSE ‘10 “20.0% ** is not adjusted
RETURN SEROUT Fh: ?auﬁ [Peeprom,$05,0%]
* ModeSelect determines which voltage is being ndy.slad or if a reset command has SEROUT FM,Baud,[Peeprom,$07,°0%)
" implemented. The scroll-up and scroll-down modes no!yelbsenmlememad Thesmllmmis PAUSE 15
* can be defined once the voltage control method has been proved in the lab s WGOTDNeleirrﬂ't
d nesv1:
ModeSelect: FM,Baud,{Reeprom,$05] " If tens is *0" the read ones character
HKay\‘al "A" then voltage one has been selected SERINTMBBHU,BI
="B" then i wlmetwohasbeenselsmd IfB_1> "2" then * Check 1o see if ones is less than "3"
émfal ="“D" then ResetSupply ' A reset command has been entered SEHOUTFMde.[PeepmSOS'S'] ' If so-then force display 1o *03.0"
R * Key other than A,B, or D was pressed and ignored PAUSE
AdjustV1: SEROUT FM,Baud.[Paepmm $07,°07]
SEROUT FM,Baud,[Peeprom,$03,">"] *Load a *>" into EEPROM R PAUSE 15
PAUSE 15 :
GOSuUB the “>* next to the voltage being adjusted . SEROUT FM,Baud,[Reeprom,$0C] ' Test voltage on line 2 as line one was tested
B 2=504 ' Start EEPROM address at voltage values SERIN TM,Baud,[B_1] .
AdjV1Continue: IfB_1>"1" then V2
GOSUB K%yﬁﬂ ' Wait for the next keypress If B_1 ="0" then TestOnesV2
ishex2 B_2.cr GOTO DoneLimit
="C'thenAdiViDone  'Ifa °C" was pressed then were done adjusti ZeroOnesV2:
ITKsWnb's'ﬂnn 10ver ' Check to see if A D key was pressed by accident FM,Baud,[Peeprom, $0C,"2"]
'rm Ovar ' Check to see it pound key was preseed PAUSE 15
H% 'Cheekhseeimisklmymmsd SEROUT FM,Baud,{Peeprom,$00,"0"]
FM,Bau‘.I,[Peepra‘rl.Bz. - 0-8 in curent EEPROM address PAUSE 15 .
ishex2 B_2,cr SEHOUTHJBaud.[PeWmeF'o']
PAU: 15 PAUSE
GOTO AdjV1Again GOTO Donel.mt
AdjV1Over: TestOnesv2:
SEROUT FM,Baud,[Peeprom,B_2,'0"] ' If keypress was "A","B", or "D" then retum a *0° SEROUT FM,Baud,[Reeprom,$0D]
PAUSE 15 SERIN TM,Baud,[B_1]
it : DisplayL( cﬁs@; ith the la %?m%[ﬁ $0D,"3"]
GOSUB CcD W test key press ! rom,$00,
W6 2o R0 HEEPHOMpoinmlspomdw then increment again gAE'illgEUTﬂjsﬂam[PaepmsOF‘O']
1t B_2 = $06 then at"’ ,Baud, ,$0F,
ggT%=mm 'If line2 value is pointed at then reset EEPROM pointer DmeLmn-mUSE 15
1 5
AdjV1Done: ot SEROUT FM,Baud,[Peeprom,$03,” ] * Make sure lo replace either *>" with a * “(space)
GOSUB Limits ' Make sure values are within limits PAUSE 15 :
RETURN SEROUT FM,Baud,[Peeprom,$08," "]
Adjustv2: PAUSE 15
FM,Baud,iPeepml‘-DB':-'} Gummhrmmnmmmemmau GOSUB  DisplayLCD
PAUSE EEPROM pointers are 8 greater than line 1 RETURN
END:
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SURFACE

Secure components to PC Boards
when hand, dip, or wave soldering.
Kit contains: one pre-loaded sy-
ringe of SME-12, one pushproof
plunger, and two 0.020 |.D. dis-

penser tips.
SME-1 2

$11.99 each

[N 3
Fg I
1)
INFRARED KIT

Includes part #97V012 (assembled
transmitter unit with forty-seven
buttons)and receiver kit. Receiver
kitincludes PC board, IR detector,
amplifier IC, and all components.
Finished unit detects signal from
transmitter and converts itto a se-
rial TTL compatible signal.
93vV010 $19.95 each

7.5V .

TRANSFORMER
Input: 120, 220 or 240VAC. Out-
put: 7.5V @ 10A, 25VCT @ 0.4A,
35V @ 1.5A, 18V @ 3A.
99N003 $4.95

INDUCTORS

GRAB BAG

100 popular value fixed and adjust-
able chokes.

92P054 $4.95

LARGELYTICS
SuperAssortment!
Large assortment of computer
grade electrolytic caps.

92P044 20 Lbs. for $14.95

SWITCH BONANZA
Assorted switches. May include
rotary, toggle, slide, "micro,"
breaker, pushbutton and weird.
928012 50 for $4.95

RESISTORRIOT

1/8, 1/4, 1/2 Watt, power, preci-
sion, fixed, adjustable, etc. Thou-
sands of pieces.

92P023 5 Lbs. for $4.95

BOOM

MIKE

Electret con-
denser type.
This versatile
microphone
may be wired
for handy-
talkie, sound
card, lele-
phone, base station, aircraft radio,

CB radio, motorcycle intercom, etc.
An earphone or miniature speaker
may be installed in either or both
mufts. The microphone unitcan be
easily removed and installed on
another headset or helmet.

92A001 $4.95 each

6 METER FSK
RECEIVER

Crystal controlled on 50.675 re-
ceive frequency. Superhet with
10.7MHz IF. Three ICs and one
transistor. Nota kitl New, with
matics and spec sheet for major

components.
92A067

$9.95 each

Inputvoltage 105-125 VAC 60 Hz.
Output voltage 13.8 VDC. Output
current 20 Amps continuous, 22
Amps surge. Brand new!

95E018 $99.95 each

115/230V
AUTOTRANSFORMER
Magnatek Autotransformer. 115/
230V 50/60Hz to 115V. 50W Maxi-

mum.
99N002 $8.95

SOLAR BABY l

Open circuit: 18.5V. Peak power:
15VDC at 333mA (5W). Ideal for
recharging lead acid batteries.
Sturdy aluminum frame on fiber-
glass-backed panel measures
slightly less than 11" square. Wires
included for easy hookup.

98E024 $58.00 each

Back in Stock! L
RECHARGEABLE fﬂ

For 9V semce (7.2V nominal

$1.49 each

., 3
DISPLAY

1 Row, 8 characters, with backlit
face 1-3/8" x 9/16". Standard 14-
pin interface with pinout sheet.

97L001 $7.95 each

COMPUTER
SERVICE TOOLKIT

The kit contains all the tools you
need for servicing computers,
printed circuit boards, peripherals,
and all types of electronic equip-
ment. These tools are held securely
in elastic strap holders attached to
a handsome, padded black vinyl
zipper case.
Kit contains: 1/4" and 3/16" Nut
Drivers; Three Claw Parts Re-
triever/Extractor; Tweezers; T10,
T15 Torque Screwdriver; #0 and
#1 Phillips Screwdrivers; 1/8" and
3/16" Flat Screwdrivers; IC Extrac-
tor; Inserter for 14-16 Pin ICs.
9801 $18.00 each
We have new catalog pages
ready to download from our
website:
http://www.alltronics.com

"THUNT"
TRANSMITTER

Good for *T Hunts," Beacon, CW,
Rig, Telemetry experiments, etc.
This one-Watt transmitter will op-
erate fromapprox. 100 MHz to 150
MHz. 24 MHz crystal is included
(may be tuned to harmonic). As-
sembled, with documentation. Must

70 MHz
DUALI.F. BOARD

*Twoindependent 70MHz IF strips
on one board. +12V regulators for
each strip.

= Three demodulator sections per
strip with 5 IF transformers, bal-
anced mixers (MCL #SBL-1), two
MC1496 ICs, 5MHz crystal filter.
= 65MHz crystal.

= FM audio section with two LM3089
FM-IF IC and 10MHz crystal per
strip.

*Lots of opamps (7 per strip), plus
resistors, caps, inductors, transis-
tors, sixteen 25-tumn trimpots. All
on 7" x 17" ground plane PC board
with shield.

98G002 $24.95 each

=3

UNIPOLARLEAD
SCREW STEPPER
Has2"longby 0.25"dia. lead screw.
12V DC (black wire is ground).
Warmer Electric SM-024-003-RT.

98M002 $1.95 each
EXTRA-

BRIGHT %
RED LED

T1-3/4 size, 1000 med, 2VDC max
at 45mA, water clear

be modified to frequency of choice. | SES012H 59¢ each

Runs on 9VDC.

97K003 $24.95 each %LJ%B&ISHT

LP365N T1-3/4, water clear, 1600 mCd.

16 pin dip with trimmed leads. Docs included.

LP365N $9.00 | SE5082H $4.95 each
P > RED LEDs

;EEEEC:"IONE SE5011-C 100/%$4.95

NETWORK SESDI&.-—M 10006$39.95

REEN LEDs
With Dialer Interface SE5021-C 100/%4.95
Telephone line powered. Adjust- | SE5021-M  1000/39.95

able gain. Works with electret mike
and receiver or earphone. Imped-
ance 150 Ohms or higher. Pro-
vides regulated voltage for exter-
nal CMOS dialer. With docs.

97V005 $4.95each

DUAL
FULL-BRIDGE
DRIVER IC 3

Up to 46V operating supply volt-
age. Total DC current up to 4A.
Low _ saturation voltage.
Overtemperature protection. Logi-
cal "0" input voltage up to 1.5V
(high noise immunity). Multiwatt-
15 package. Docs are available at
ourwebsite.

$9.95
DELUXE ————
KEYCHAIN =< o
LASER -

High quality laser pointer sports
attractive finish. Projects plain
beam and four designs up to 1000
feetonthree tiny LR44 1.5V watch
batteries (included). Weighs in at
only 0.6 oz. 645nm 5mW, class

1A,
98L008 $9.95 each

T1 3/4 (5mm) Diffused

GENERAL
INSTRUMENTS
UNIVERSAL

REMOTE CONTROL
Model XRC110. 44-button trans-
mitter controls up to four units, i.e.,
TV, VCR, Cable Box, Digital Audio
Tuner, Easily programmed as your
needs change. Indicator lights
show which device is being con-
trolled. Volume control may be pro-
grammed to work even though the
rest of the transmitter is in a differ-
ent mode. Works with equipment
from many manufacturers. Will do
a “code search” for the correct
code. Batteries and detailed in-
structions. |
98v0o11 $9.95 each

GENUINE 14X
JEWELER'S oy
LOUPE e

High-quality glass Hastings Triplet
flatfield loupe made in the USA by
Bausch & Lomb. If you're in the
field searching part numbers on
components or serial numbers on
equipment, this little gem could pay
for ftself the first time you use it.

98201 $9.95 each
MULTIMEDIA' W
SPEAKERS

Amplified, with cables and power
supply. Size: 10.25°H x 2.5"W x
6°D.

98V004 $9.95 Pair
AUTOMATIC a
CHARGER

For 12V gel cell. Input: 120VAC,
60Hz, 0.11A. Output: 12VDC @

0.3A.
98E025

POWERSONIC

$9.95 each

STEPP
MOTORDRIVER

WIill drive two bipolar stepper mo-
tors up to 2A per phase. Board has
thefollowingICs: 74HCO0O,
3702C, L298N, 74HC138,
74HC573WM, MS6264L-10FC,
74HC374,TL555C, PCAB2C200T,
HCTL-2000, 24LC16B, 9200ACA,
7705AC, AMD485, D78C10AGF.
Approx. 1%"W x 5"L board with
DB-15M connector.

99C001 $14.95
COAXIAL CABLE
50~0hm Cable, 10" minimum.
.17 /foot
RGSBAU 0.17/foot
RG58U 0.21/foot
RG174U 0.25/foot
RG178BU 0.59/foot
RG214 0.60/foot
9913 0.68/foot
9914 0.75/foot
75-Ohm Cable, 1D'mm|mum
RG6U $0.12/foot
RGiiU/Foam 0 49/foot
12/foot
RGHDU 0 49 /foot

BASICPARALLEL
CABLE FOR
pcANYWHERE

Six-ft. "competition yeliow® DB-25M
to DB-25M laplink cable.
98W005 $5.95 each

[ —
SHRINKTUBING
ASSORTMENT
BONANZA

Stock up on a good supply of four-
foot lengths of popular sizes rang-
ing from four foot long by 0.125" to
1.5"in various colors. Compare at

$70.00.
922042 20 for $8.95

Send us $3.00 for our catalog
and we'll send it by First Class
Mail, including a certificate for
$3.00 off your first Alitronics
purchase.

World Wide Web: htt
(408) 943-9773 -

ALLTRONICS

2300-D Zanker Road - San Jose, CA 95131-1114
//www.alltronics.com

ax (408) 943-9776
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Visa, W/C, AmEx Accepted.All Sales Final.

Calilomia Residents Add Sales Tax.
Shipping Additional on Al Orders

Prices Subject lo Change Without Notice.
Prices Good B0 Days from Date of Publication

EESS

Send $3.00 For Our Latest Catalog!
$4.50 Foreign. Refundable on First Order.
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here are GEOs, MEOs, and

LEOs in space, and each satel-

lite system has unique capabili-

ties for keeping us in touch with

land lines and the Internet any-
where in the world. Some of these satel-
lites can also tell us our position, too.

GEOs

The GEOs are geosynchronous, and
they appear motionless in space because
THEY revolve at the same rate as WE
revolve. Out at 22,500 miles, the geosta-
tionary satellites parked in their very
crowded orbits can bring us entertain-
ment, such as direct satellite broadcast,
plus communications through
INMARSAT. But it takes satellite spot
beams and dish antennas to get voice sig-
nals up and back, and because of the dis-
tance to these distant GEOs, there is
always a slight delay in the voice circuits.
Improvement in satellite antennas can give
us good data exchanges through the
INMARSAT GEOs, using a relatively small
football-sized antenna from fixed-mount
equipment. This is INMARSAT-C.

American Mobile Satellite
Corporation (AMSC) also has great spot
beam coverage of the United States, and
this allows relatively small fixed-mount and
briefcase-sized transcelvers to work signals
through the satellite when driving or boat-
ing within their spot beam coverage area.

MEOs

The global positioning system is in
mid-earth orbit at 10,800 miles up. These
are not geostationary satellites, but satel-
lites in six orbital planes inclined 55
degrees apart with powerful spread-

LOW-EARTH-ORBIT
HANDHELD

spectrum signals blanketing the
earth with sufficient power to be
received with a tiny handheld GPS
receiver. Position is determined by a
process called trilateration, and this
involves measuring the time delays
from three or more GPS satellites.
Position accuracy is within 300 feet
almost all of the time, and usually
better than 100 feet half the time.
Terrestrial low-frequency reference
stations transmitting correction sig-
nals can bring GPS accuracy all the
way down to six feet.

LEOs

Low-earth-orbit satellites have been
around for many vears, and the most pop-
ular are the polar-orbiting weather satel-
lites up around 500 miles. This is near the
altitude that the space shuttle flies, and the
views from the shuttle are those that most
weather satellites are able to downlink at
137.500 MHz. At 500 miles, it doesn't
take much to pick up the twice-a-day sig-
nals from low-earth-orbit weather satellites
making an overhead pass. If you have a
scanner or a ham set that will tune below
the two-meter band, try 137.500 MHz on
FM or AM, and see what you might pick
up. Listen for a twice-a-second sweeping
sound coming from the weather satellites.

But new to low-earth-orbit planes are
the recently launched 66 Motorola Iridium
low-earth-orbit satellites for voice commu-
nications, and 28 ORBCOMM low-earth-
orbit satellites for data communications.
Because the satellites are relatively close,
it's easy to get a few watts of power from
a completely portable handheld transceiv-
er up to the satellite for voice or data com-
munications.

by Gordon West

An ORBCOMM message seen on
regular E-Mail and then on the
satellite communicator.

Keep in mind that ham radio opera-
tors routinely communicate to the space
shuttle where all the astronauts are using is
a little handheld transceiver into a unity-
gain loop in the window. We always hear
reports from hams in remote regions being
able to talk from handheld on earth to
handheld in space with complete clarity,
both stations running under a couple watts
of power using traditional frequency mod-
ulation techniques.

Both Iridium, as well as ORBCOMM,
began testing their handheld battery-oper-
ated communicators at about the same
time last year, but jt wasn't until the first of
this year that both companies made their
equipment readily available to the general
public. And | was able to secure, for a 30-
day trial, one Iridium phone, as well as
one ORBCOMM data communicator to
use offshore in international waters, as
well as in a remote area of Mexico.

The present Motorola Iridium
phone does principally voice at this
time, and is not designed for text
messaging directly on the handheld.
The ORBCOMM Magellan data com-
municator is specifically designed for
data E-Mail, and won't handle voice
without the assistance of an ORBCOMM
operator. So it wasn't like | was comparing
each handheld communicator to the other,
but rather seeing how each system had its
benefits out on the ocean or in remote
areas to keep us in touch.

Once the Magellan data-grammer
makes contact with an ORBCOMM
satellite, you get a message check!

We once had five

THE ORBCOMM DATA
COMMUNICATOR

E-Mails waiting for
us out at sea.

COMMUNICATORS

The actual product model number is

Magellan GSC 100, which is a completely

Any waveform you want!

@ Function Generator
Ramps, Triangles, Exponentials, Noise & more.
0to 2 MHz in 1 Hz steps. Continuous or Triggered.
® Pulse Generator

Digital waveforms with adjustable duty cycle

® Synthesized Signal Generator
Clean sinewaves DC-21.5 MHz with .001% accuracy!
.01 Hz steps. DC Offset. RS232 remote control.

® Arbitrary Waveform Generator
40 Megasamples/Second. 32,768 points. 12 bit DAC

VI -4

Telulex Inc. model SG-100A

DC to 21.5 MHz linear Int/Ext AM, SSB, In/Ext FM, PM, ﬂamps.
2 o 21.5 MHz and log sweeps Dualtone Gen. BPSK, Burst Triangles,
ew v .01 Hz steps
Features: v mulﬂ.unﬂ
phaselock
Pulse Generator Noise Arbitrary Waveforms Unlimited Possibilities!

2455 Old Middlefield Way S
Mountain View, CA 94043

Tel (650) 938-0240
Fax (650) 938-0241

http:/fwww.Telulex.com

Email: sales@Telulex.com

Telulex In&/\N

Write in 70 on Reader Service Card.
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Iridium phone calls will go up
fine to the satellites through a
fiberglass boat's roof.

portable battery-operated, pull-up-anten-
na, data communicator designed to work
anywhere in the world and put mail onto
the E-Mail system, or send a message to
an operator that will read it over the
phone lines, or take a message from
someone on E-Mail or phone lines, and
send it to you. The unit weighs two
pounds including its rechargeable battery
pack. It plays for about six hours in
befween charges if you do a lot of E-Mail
sending and receiving. It has a built-in,
two-channel GPS, too.

The GSC 100 data communicator
operates in the satellite spectrum of the
VHF band, transmitting at approximately
149 MHz, and receiving at 137 MHz.
Transmit data rate is 2.4 KB, and 4.8 KB
receive. This works out to be around 20 or
30 seconds of transmitting time for three

BRIGAR ELECTRONICS

or four lines of text, and half that time for
receiving three or four lines of text.

The little handheld data communica-
tor with its telescopic whip is not designed
for lengthy E-Mail contacts. Rather,
Magellan calls the communications “glob-
al gramming,” much like the old telegram
where you are charged for every character
sent and received. Although we could
compose a 2,000 character message, it
would take quite some time to compose it
on the A to Z tiny keyboard. | think they
purposely designed the equipment this
way to keep your outgoing message short
to set the example for the received party.

We found that we could easily uplink
to a satellite that had mutual contact to
one of four USA ground stations. This
could allow us to generate a lengthy mes-
sage, although we stayed with a short one.
If we were thousands of miles out at sea
we would limit our message to less than
250 characters because satellite relay can-
not accommodate long messages.

The handheld data communicator
worked great at sea. After all, there was
nothing to block its shot at any of the
satellites coming into view. If you com-
posed a global gram on the screen, and
tried to send it with no satellite in view, the
unit will automatically store your message
in the buffer, listen for another satellite
pass, and then automatically upload the
data gram. And to receive a message, sim-
ply turn the equipment on, poll the next
available satellite for any mail to you, and
the equipment will automatically down-
load it and put it in a buffer for later
retrieval.

For boaters, they would regularly
send their latitude and longitude to loved
ones, along with a brief message of how

the weather was, and how they were
doing. Since the Magellan GSC 100 has
its own builtin GPS, it takes only two
additional keystrokes to list your position.

If your outgoing message is going to
someone without a FAX machine or an E-
Mail address, you can send the message to
ORBCOMM central and they will — for
about a buck more — read the message to
the phone number you put on the screen.
And the same thing can work in reverse,
too — you can give your Mom or Dad a
single phone number, and an operator will
take down their brief message and upload
it to you in a text message for your GSC
100 to read when you next look for mail.

The GSC 100 costs under $999.00.
There is a one-time $50.00 activation fee,
plus an every month use fee of $29.95,
whether you use the equipment or not.
But that $29.95 includes 10 global gram
messages per month, up to 500 charac-
ters per message, plus an everyday satel-
lite check-in to see if you have any mes-
sages holding. If you exceed your 5,000
monthly allotment of characters, it is $.01
per character plus $.20 per message
check beyond the 30 message checks you
get for free per month. It's also $1.00
extra for any message from the aperator to
vou, and $3.00 for any message you want
read to someone back home. There is also
a $4.00 per month additional weather
charge if you would like to receive up-to-
date weather reports delivered to your
handheld communicator.

On shore, we found that we needed
to be in a quiet RF environment for the
Magellan GSC 100 to work well. This
means away from power lines and away
from strong paging transmitters at 150
MHz. We also found that we could

7-9 ALICE ST. - BINGHAMTON, NY 13904

PHONE: (607) 723-3111
FAX: (607) 723-5202
E-MAIL: BRIGAR2@aol.com

[(Belden

GRAY FLAT RIBBON CABLE #YP2301
50 CONDUCTOR 28 AWG (7/26)

010° THICK PVC INSUL. 300V 105'C
AWM STYLE 2651 MIL-C-48055/1-13A

UL APPROVED. .050 COND. SPACING.
BLACK POLARITY STRIPE. WILL
TERMINATE TO ANY STANDARD IDC
CONNECTOR - CABLE WIDTH: 2-1/2°"WIDE
BRAND NEW FACTORY BOXED.

300 FT. REEL ..... $69.96

E

EE

MINI-BEAM #SNM312FPHMHS
Self contained DC-operated Visible-red
fiber optic sensor. Compact, modulated
sensor for 10-30 vdc operation. Useable

in opposed and diffused fiber optic modes

Fiber optic sensing Is often the answer
when there are gpace or environmental
limitations. . SENSING RANGE: 0.5" TO 10'
supply voltage: 10 - 30 vdc

“Output config: one current sourcing

(PNP) & one Current sinking (NPN)

+Protection: false pulse, polarity reversal,
overioad & short circuit.
sresponse time: 1 Millisecond
*Red Led indicator for

-

instructions
included.

PRICE $65.96
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VISIT OUR WEB PAGE AT
http://members.aol.com/brigar2/brigar.htmi

ULTRASONIC LIGHT SWITCH MFG: LITRONIC
Replaces existing wall switch - Greatfor home alarm
systems or controliing lights & small appliances, ON-
OFF Switch-LED TRIP Indicator COLOR: WHITE
SIZE: 5"W x 5"H X 1-3/8"D
© VOLTAGE 120 OR 277VAC 5080HZ

@ MIN LOAD 80 WATT 120V »
@ MAX LOAD 1000W 120V
SensorLow Power Ultrasonic 25KHZ
® ADJUSTMENT: Sensitivity &

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

Output: 12 VDC 300mA

Polarity: Center pos. comes complete
with 6' zip cord 2.5 mm Female
receptacle. UL & CSA APPR.

SALE PRICE ...
$1.50

improve our signal by placing the unit on
the roof of a vehicle or over any large
amount of metal on a boat. Soon we may
see an external antenna specifically for this
product, for both vehicle as well as boat
use. No, it doesn’t do voice — just data.
But data it does well, and our tests were
extremely favorable on everything this lit-
tle Magellan handheld data communicator
could do. For more information, go to the
web at www.orbcomm.com/! :

MOTOROLA IRIDIUM

The Motorola Iridium system oper-
ates GSM, frequency-division, time-divi-
sion modulation at 2.4 KB per second,
giving us excellent voice recognition, but
some rather strange sounds when it comes
to dial tones, busy signals, and wrong
numbers. The handheld is slightly larger
than a big cellular phone, and operates on
L-band — 1616 MHz to 1626.5 MHz —
with about one watt output to a very
strange-looking satellite omnidirectional
antenna that is positioned well above your
head for safety.

The Iridium phone sells for around
$3,000.00, and you need to add about
$400.00 if you want to add local cellular
capabilities, too. With the added cellular
module inside, the Iridium phone will first
try to make a cellular connection, and save
you big bucks when talking locally around
the states, or in a cellular area you desig-
nate in a foreign country. If the cellular
module cannot find a compatible cell site,
it will then switch over to the built-in satel-
lite capabilities, and your phone now goes
extra-terrestrial.

We operated the Iridium Model 9500
portable phone WITHOUT the local cellu-

MECHATRONICS DC BRUSHLESS FAN
®12VDC = 086 AMP =14 CFM

u7 BLADE ®m12" Wire leads mUL & CSA
ENoise: 24 (dba) mSleeve Bearing
mSize: 2-3/8” sq. x 1" Thick
Brand New Factory Packed. ...
PART # F6025L12

PRICE ..... 1-6PCS $8.95ea.
6-10PCS $6.96 ea.

Time out (0 TO 25 MINUTES)
®D: tion & schemat!
included. ENERGY SAVINGS
30 TO 80%
OriGiNAL Proce $100.00 RADIAL LEAD CAPACITOR
SPECIAL SALE PRICE MOTION SENS| VALUE: 3300 UF-36V
$6.95 AUTOMATIC SWITCH size: 1-3/8"L x 3/4" dia.
; 1-99 pcs. 100 pes. & up
$1.00 36¢
120 VOLT AC 10 AMP TOROID HIGH QUALITY HEAD PHONES
ISOLATION TRANSFORMER ODYSSEY BY TELEX
Mfg: BANNER MAGNETICS # 159257 FULL EAR COVERAGE

INPUT: 120VAC (BIk, Gry)
Output: 70v 12 amp (Red, Red)

120vac 10amp (Violet, White)

12 V 1amp (Brown, Brown)
Size:
3-1/2"H x 5"Dia.
Weight: 12 Ibs.
PRICE... $59.95

1/4" JACK - COLOR: LIGHT GRAY
6 FOOT HEAVY DUTY CORD
ADJUSTABLE TO FIT ANY USER. For
use with cd players, stereo equipment
BRIGAR SALE... $6.95

efc....
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PHILIPS SNAP MOUNT
CAPACITOR

10,000 UF - 36 VDC
Size: 2"H x 1-1/4"dia.
Part# 3487CF103M035FF
SALE PRICE .... $1.76




lar module inside. Since we were going to
be the only one using the phone, we also
did not purchase the optional SIM card
that has the billing information for anyone
else you want to loan the phone to. We
were offered an exceptional deal on a
demonstration phone through a Motorola
satellite specialist from the West Coast —
Ms. Debra Sortino at 760-967-8800.
While Motorola has hundreds of Iridium
phone dealers throughout the country,
and hundreds of service providers, Sortino
was the only one that could give us some
precise information on what it was going
fo cost us to make phone calls down south
in international waters, as well as within
Mexico jurisdiction. We just received our
phone bill, and she was pretty close on
how much it costs to make a satellite
phone call.

For one thing, the $3,000.00 phone
requires an additional $100.00 to get acti-
vated for service, plus the assignment of
your unique four-digit PIN number. The
monthly fee, whether you actually use the
equipment or not, is $70.00, and unfortu-
nately, no free ride when you make a
phone call through the traditional land-line
system. However, for that $70.00 a
month, you can call another Iridium
phone through the Iridium satellites, and
you can talk up a storm, from what I've
been told, for FREE. Now | don't know if
there is a time limit on this, but here's
something you get in addition to the capa-
bilities of getting connected over to the
land lines. We also hear of capabilities for
someone on the Internet to dial into the
Iridium web page and possibly leave you a
message on the phone for next to nothing.
I am still getting this story, so best check
with the local Iridium service provider on
how this works.

“Motorola built the Iridium network,
and manufactures the Iridium phone. It is
the Iridium consertium that owns the net-
work, and the service provider may deter-
mine certain rates for how the phone call
is completed. The consortium develops its
own on-air-time costs, and the service
providers sell the air time — so pricing is
relatively uniform from any service
provider,” comments Debra Sortino, the
Motorola satellite specialist.

“It's going through the public
switched network that begins to cost some
real minute money,” adds Sortino, indicat-
ing that Iridium has to pay for that inter-
connect capability, and this is where pric-
ing gets confusing.

“AT&T, Sprint, MCI, and other
domestic carriers charge for this intercon-
nect service,” comments Sortino. *
Maybe $4.00 a minute, maybe $5.00 a
minute — but if's pretty steep, and this is
one of the big reasons why it took the
Iridium system so long to get going
because it had to negotiate with every
phone company in the world these inter-
connect by-minute rates,” adds Sortino.

We found that our phone calls from
ship and shore varied from $3.00 a
minute to $5.50 a minute. The land-line
charges were part of these minute
charges, so no additional fees to call any
part of the country. | suspect that these
rates will begin to drop as soon as there
are more subseribers, but for right now, a
monthly phone bill including your month-
ly service fee is going to be well over
$100.00 if you regularly make phone calls
from afar through satellites.

And don't look for competition soon
to drive down the rates — it takes a long
time to get low-earth-orbit satellites up
there and operating.

And how well did the Iridium phone
work? SUPERBLY! Out on the boat, peo-
ple would call us and think we were driving
down the freeway with a little handheld
cellular phone. They had no idea we were
hundreds of miles out at sea, and operat-
ing through satellites.

When we were ashore in Mexico, the
Iridium phone was sensitive to calls getting
dropped if we were too close to the side of
a building, This is completely understand-
able — at 1600 MHz, the Iridium phone
needs a clear shot at the sky. In fact, using
the Iridium phone is almost identical to
receiving GPS satellite signals for naviga-
tion — if you have a relatively unobstruct-
ed view of the sky, no problem.

Same thing when hiking up in the
back hills of Mexico — as soon as we
would get under big trees, reception would
drop out. But as soon as we would get into
a clearing, we would immediately see the
phone access the satellite and tell us it was
ready for receiving calls or sending calls.

Receiving calls was easy — just push
the talk button, and we were connected.
But we advised everybody calling us that
THEY were paying for the phone call at
about $5.00 a minute, so needless to say
the calling party kept it quick and to the
point. The calling party always pays on
Iridium. On outgoing phone calls, we
needed to add a couple of additional coun-
try codes — but once we got the swing of
things, and once we put all of this info in
our rapid-dial memory, there was nothing
to it. On Mitial phone turn-on, we needed
to enter our PIN number, and this we
would do once a day each time we turned
the phone from completely off to operate.

There is almost no signal delay from
low-earth-orbit satellites, unlike the notice-
able signal delay when working bigger
satellite phones through the geosynchro-
nous [INMARSAT or AMSC satellites.
However, somewhere in the analog-to-dig-
ital-to-analog circuit, a sizeable processing
time was introduced, and this gave us that
customary satellite delay that makes a fast-
paced conversation almost impossible. |
would instruct everybody on the phone to
say “over” when they were finished talking
and were expecting a reply. This way there
would be no attempt to interrupt a con-
versation, and the communications went
well. This was about the only “surprise”
encountered with the Iridium phone — this
noticeable time delay between when 1
stopped talking, and they would start talk-
ing. But even the new PCS phones have
this delay, so | guess everyone is getting
used to that fraction of a second pause
between when you stop talking, and they
respond to your answers.

The Iridium phone works anywhere
in the world. But depending on where you
are, and where your signal comes down
from, your calls may cost as little as $2.50
a minute, or more than $5.00 a minute.

But if you look at the price of making
a phone call from a foreign hotel room, or
getting a phone call in the middle of the
desert or ocean that is an important one
that just can't wait, you sure can't beat the
little hip-pocket Iridium communicator that
isn't much larger than a regular analog cel-
lular telephone. Although that strange-
looking antenna is a dead give-away you
are talking off of satellites, everything else
looks like cellular (www.Iridium.com).

Sa, if you are going a long way away
and just can't stay out of touch, you can
stay in voice contact 24 hours a day
through Motorola Iridium, or work E-Mail
from the ORBCOMM Magellan data gram
sender. Both systems work welll NV

SVEEEICIRCUITS

America’s #1 Microvideo Source

E OVER 120 NEW VIDEO PRODUCTS!

1. World's Smallest Video Camera* .......1 lu 3oz 85085
2. Pinhole Video Gamera..... 410 ags. 0 i, Stary chip $38.95
3. Color Video Camera ...... 350 fines, 2 lux, Remote head $89.95

4, Live Aerial Video R/C Videotape...... sow 1o & mors $2495
5. Wireless Cover! Tape Cam ...... 300" range, FOC 0K $349.95
6. Super Tiny Color Pinhole.... 350 lines, less than 1" sq. §88.85
1. Micro Video Transmitter........ 1000° reage, ATV band $158.95
B. Gomplets Wirsless ATV Video Set .3 s Range $418.85
9. World's Smallest Wireless Video Cam ... Pisasa Call
10. Video Goggles ........... Dual hives LOD's, 30 capable $598.85

WIRELESS!

Buy your microvideo equipment where NASA, The Air
Force, JPL, Lawrence Livermore Labs and the FBI does.
Call us today.

For the best in high performance microvideo equipment. call the experts at Supercircuits. We've grown 10
be America’s microvideo leader by consistently offering the best equipment at the lowest
prices, with unbeatable service...compare our plug ‘n play ease of use, warranties
and return policies. Of course. Supercircuits microvideo is used by some of
the biggest names in science, industry and national defense. But with prices
starting at under $40 for tiny high resolution video cameras, it is technol-
ogy that is as affordable as it is amazing. Call us today, and get our free %
72 page Microvideo Catalog, loaded with photos, specs and more. ]

1-800-335-9777 ext NV

Or fax ua at ST12-2680-04449
One Supercircuits Plaza Leander, T 78641

wWww.sSupercircuits.com
“Supercircuits PC-21XP and PC-51XS are listed as world's smallest pinhole and spy video cameras
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Control High Security Access with a Unique

TRANSPONDER KEY

_+ 4 MOUNTING HOLES
X User

Programmable

Key operates up to
2.75" (TOmm)

» ? MOUNTING HOLES

Master Key D SLEEJV \
\_/ Easy, Safe, Secure, .‘
Convement & Cost Effective =

O,
4 - .
The ideal secunty solution for an infinite number of applications
The proximity technology employed by our unique transponder  How does it work?
kit permits (he transfer of data between the keyfob and the  The user receives a master key in a sealed container.
transmitter/receiver when the key is within range, up to 70mm.  The master key provides the user with the ability fo

The fist of applications for which the kit may be used is literally ~ program new keys ( and to erase lost or stolen keys), The
endless.

coding of new keys to the system is very casy - it is done
within a few seconds, The system “learns™ the new key
code automatically by using the master key, There is no
need for programming or similar manual entry. Up 1020
keys may be added. The transponder key fob contains no

* Security Authorization

+ Home or Office Security Entrance
» Gate Access Control

» Private Parking

10, U . : moving parts or batleries - il is completely weatherproof

ggu N’ Eim . :ﬁg:;igg{;?ﬁg;was and waterproof, When the key is brought within range of
ﬂ: i § » Alarm Systems the matching transmitter / receiver, the system aclivates by
lﬁ“&."ﬁa H ) ety performing the pre-sct task - setting off of deactivating an

alarm, opening adoor, gate, calling an elevator, etc.
Includes simple schematic dIaFrams for connecting a pulse relay and ‘on’ switch
to enable activation of - for example - an alarm system and door opener

SPECIFICATIONS: Circuitry housing: Black
plasticd 118" x 2 18" x1%. Sﬂmr!rlrnnb

19° ﬁmhowng,suejl.’&axm x14" TO ORDER - CALL OR FAX
rey e s (Caell Tel. 914-352-5053 » Fax 914-426-5374
Standhy moce 21, Deecton Mode b AS. Electronics * P.O. Box 601 + Monsey, NY 10952 914-352-5053
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LOWEST COST LCD’S ON EARTH

HAM GEAR

FOR SALE

HAM EQUIPMENT repair or overhaul
Collins, Drake, Swan, Astro, Yaesu,
Kenwoad, etc. 20 years experience with
former Slep Electronics Co. Same excel-
lent service, same reasonable rates, sat-
isfaction guaranteed. Brooks Electronics,

THE SMART BATTERY CHARGER for
lead acid or gel cell batteries. Can be left
connected to the battery INDEFINITELY,
will not overcharge! Standard kit is 12V

828-349-3503. E-Mail: rwbrooks@ @ 1 amp. This kil is 100% complete. For
: dnet.net the kit order #150-KIT at $59.95. For an
=5 LML RADIO & slectronic: UHF Syntor 16 i%s:mb?dsandé?\swd Honis acd 7.78%
a electronic: yntor at $79.95. residents add 7.75%
VWE"T';(?J:O CHARACTER LCD | LCD MoniToR ch. prg. 30 watt $35. GE, Midland, and  sales iax. Add $6.80 per unit shipping.
4 Inch Video N OPTREX DMF-5005SN-EW " v more test equipment & other surplus. A accepted. A&A Engineering,
Sharp P/N 4LU4E 240 x 64 Graphic EL Backit STN $30 lar:'l DSSJS:I’JZ: TFT Free catalog 909-873-1319. Fax on 2521 W. La Palma #K, Anaheim, CA
Composite NTSC & RGB Input | OPTREX DMF-5005N o o9 i demand 24 hr. 909-820-1885. Web cata- ~ 92801. 714-952-2114, FAX 714-952-
12:00 OR 6:00 Viewing Angle 240 x 84 Graphic Reflective STN. $30 Aub‘“s’w‘ o log Http:/members.acl.com/hrh6 Write: 3280.
Integrated Backight & Inverter girgomzom-rm i i Ak EaaTetVaA 424 E. Shamrock, Rialto, CA 92376. NEW 1999 catalog: Inductors, toroids,
| Extended Temp: 1010+ 60C | 5ARP LM20A21 images o SVGA (On 12.17) NEW PRODUCTS FROM S & S: TC ceramic and Mica capacitors, semi-
Brightness: 260 nits 2 x 20 Character Reflective STN 88 | Veery Aggressive Pricing UPGRADE YOUR OLD RIGS! Digital conductors, wire and cable, hardware,
Power Consumption: 4.3 Watts | VIKAY 2035TNLD NOTW-D Starting under $500! dial (counter) has 10Hz resolution HF,  more. Two stamps please. Johnson Shop
Conlrast: 50 to 1 2X 16 Character LED Backiit STN $8 100Hz VHF and frequency range 50KHz ~ Products, Box 2843, Cupertino, CA
to 230MHz; kit egsg.es; assembled 95015
$149.95. NEW Digital VFO with 1Hz res-
olution to 54MHz; kit $169.95; assem-
bled $219.95. S&H $7 (Continental US). HAM GEAR
GUARANTEED TO WORK. For info send
] SASE. Call/write to order: S & S WANTED
y Engineering, 14102 Brown Rd,,
Smithsburg, MD 21783. 301-418-0661,
E-Mail: N3SAD@aol.com or see
hitp://www.xmetric.com/ssen
ToucH MONITOR LCD DISPLAYS CONTROLLERS . - CB — SCANNERS
BRI 6.3" Mono STN T
10.4" VGATFT o P .
VGA Input 9.4" Mono Reflective  $60 FCI ;
g 84" TFT s250 | Pcroa SALES, SERVICE: CB equipment,
105 Nit Brightness ! 9.4" DSTN $150 NTSC @ v, radios, modifications, power mice, echo-
RS-232 Touch Screen Option 104" TFT 8350 Analog VGA - reverb boxes, kits, meters, filters, anten-
s 104" DSTN $240 | Complete LCD Kis with LCD, nas, noise toys, mounts, hard-to-find
Fl:ﬂ! A:: ;‘}me °;" Controller & Cable Starting items. Partial list 1, complete list $4.
ly Articulating loun R RO Birams under §200 " D&R Electronics, 10 Park St,
Only $1095 With Touch 340 Models in Stock MIKEMASTER: A microphone preampli-  Thomaston, CT 06787. 860-283-9492.
Obsolete Screens Stocked fier with noise gating & compression. g 7
Hard To Find LCD? Call Created by Marv Gonsior WGFR, March  Seor nna USA: monthly magazine
1998 QST. Got noise get MikeMaster! Lot reviews I‘r(gn:n the writers you lt)rust
For kit order #210-KIT at $69.95. Gor' 'more  from  your scanner.
EA RTH Assembled & tested (specify Kenwood,  Sipscriptions $24.95, samples $3. Cal
= ICOM, or Yaesu wiring) order #210-ASY 1-800-651-0922 1 'OUF Visa X or
Computer Technologies at $89.95, Shipping for US & Canada is ite
= DPRING. : MasterCard, or write 2054 Hawthorne,
“The World Leader In LCD Recycling” $6.50, others add 15%. CAresidents add jofiat_ IL 60435
GRS 5 AEA Enpinoering. 5851 W,  FREE CATALOG: hobby radio books
e . i 0 ngineering, A = NOI H
Ph: (949) 361-2333 Fax: (949) 361-2121 LaPaima. #K. Anal?eim. Gg SoR0T P fequoncies,. modilications; Tepaire;
http://www.flat-panel.com 714-952-2114, Fax 714-952-3280. upgrades, maintenance & more! Largest
source of monitoring books available in

Write In 41 on Reader Service Card. one catalog! CRB, PO Box 56-NV,
Commack, NY US 11725 Phone: 516
543-9169, 9-3, M-F. Fax: 516-543-7486.

E-Mail: catalog@crbbooks.com

240+ CHANNEL CB/HAM/COMMER-
CIAL radios: AM/FM/SSB/ICW
export/domestic: RCI, Motorola, Uniden,
Cobra, Alinco, Kenwood. Mics, antennas,
linears, meters, books, night scopes, and
tons more stuffl Catal %3

Box 8086, New York, NY 10150. 718-
547-8244.

CALL NOW
FOR YOUR

DGE
RIARGE

& Laser Printer Supplies

FREE
CATALOG 713 ¢ [

32 PIN
28 PIN

INTRONICS,

mwarcewir, ne. [NC,

TO PRINTER PORT

THE POCKET PROGRAMMER

- - : — ;‘.m‘lm "T‘ > ross rence
The portable programmer that uses the printer port Manual .E:’:'I.’.., w:-:ﬁ'm "'wm'.:‘“,.'f.:"
of your PC instead of a internal card. Easy to use skt S iy pricing '

software that programs E(E)prom, Flash & Dallas
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX

series from 16K to 8 Megabit with a 32 pin socket.

Adapters available for Pic, MCU's 874X, 875X, 40-

W Black, Color & MICR Toners
B Tools and Accessories
W Technical Support

= Cartridge Parts
W Video Tralning Tapes
B OPC Drums and Bells

B InkJet Retill Supplies
W Graphic Black Toner Nits
W MICR Toner Kits

ULTIMATE MODIFICATION BIBLE Vol.
9. Mind boggling is the only way fo

Yt ous wolutia ot describe this 232 page book.

Pin X 16 & Serial Eprom’s, PLCC, 5-Gang, 82/74 gmm&g Modlflcatio;boiék c?g cl;annaés. pﬂm
Prom’s and Eprom Emulator to 32K X 8. om T st | | - Sdatn, LAk Dk 1 it g6,

radio, scanners, toys, melers, and more.

Only $129.95 o m&ﬂm@:ﬂm Only $29.95 + $4 shipping. Phone orders

Same Name, Address & Phone Number for 16 Years.... CAMarketing|Elyers) ‘“l:;:l':'ms:::.h i 5332'255'9395 (MC-Disc-Visa) No

Now isn’t that Amazing ?

Intronics, Inc.

Box 13723/ 612 Newton St.

Edwardsville, KS 66113 Add $5.00 COD

Tel. (913) 422-2094 Add $4.00 Shipping
Fax (913) 441-1623 Visa / Master Charge / Amex
38 May 1999/Nuts & Volts Magazine

and the latest industry news!

MESSENGER, RED Devil, Shootin
Star, Palomar, Superstar, Uniden, Cl
radios, microphones, exports, Galaxy,
etc., more!! 5 page picture price sheels
$1 (refundable) scanners too!! Galaxy,
Box 1202, Akron, OH 44309. Over 15
yrs. in businassl

Write in 42 on Reader Service Card,



. The
1976! Catalog $3. CBCI Box 1898NV,
Monterey, CA 93942, www.cbcintl.com

KONNEX DISTRIBUTING. Call 1-888-

777-7874. PO Box 451372, Los Angeles,

CA 90045. CBs, antennas, meters, tran-

:l;tors Best prices. Credit card accept-
a.

MUSIC &
ACCESSORIES

WANTED: OLD guitars/tube amps.
Fender, Gibson Vox, Gretsch,
FI r, Martin, etc. 405-737-3312
405-737-3355. E-Mail:
SonnySoundeaolcom

COMPUTER

HARDWARE

WE CARRY a variety of cables, switch
boxes, accessories, and adapters to con-
nect PCs, printers, Mac's, networks,

telecommunications, and audio/video

CRTs CHEAP. Buy direct from the
manufacturer. Save money. Mfg. all CRT

Hpes since 1950. 3 year warranty. Reg-
es 19 tubes $75; 25" $100; hi- ?g'

tubes from $80. We specialize in hi-res-
olution video/computer CRTs. T.M.C.
215-226-0749/215-

3-0388,

19" RACKMOUNT PC chassis: Heavy
duty, 4U, for standard 7 slots ATX moth-
erboard. Four (three hidden) 3.5"two
6.25" drive bays, power supgg not
included, $169 with this adl Add $6 for
slots AT conversion kits. Monitor chass;s
$229, keyboard chassis $129 8255-
8253 I/O card with prototyping area $69,

12-bit ADDA card $89. Computronics
Technology, 972—242-8087 www.cli
-texas.com

EVERYTHING NEW w/warranty! MIl
333MHz $165, 15%/17" SVGA monitors
$135/215. Pentium systems from $250.
Also multimedia kits, hard drives, scan-
ners, printers, SCS| adapters $45.
Memory, cases, etc. Call for monthly

Spring

ot

VL-985 $250.00

Sale!

only valid white supplies last.

Japanese Color Cameras

BC-985 Color Board Camera $125.00
BC-985P w/ pinhole Lens
SD-985 Smoke Detector Cam 5$195.00
EX-985 Exit Sign Cam ~
FL-985 Emergency Light Cam $225.00
P5-985 Pencl Sharpener Cam $225.00
MC-985 Mahogany Clock Cam $250.00
VB-985 Video Bag w/12 hour

Battery Pack and Charger $295.00
VP-400 Video Pen w/ 2 hour
Battery Pack and Charger $1500.00

$145.00

$195.00

High Resolution-- ~Over 380 TYL Resolution
Low Light Sensitivity~-- Only 2 Lix

Built-in Backlight

Compensation
Power-5Volt, 300Ma - Warranty - 1 Year

equi . We offer: custom cables, free
catalogs, and same day shipping on
most orders. Visit our website at www.

rogerssystema.com or  call 1-800-366-

cials. CCl 714-778-0450. E-Mail:
cci@net999.com

Mil 333MHz multimedia systems liqui
tion $395. Monitors $100, laser printers
$175, color inkjets $85, notebooks $350,

MC-100S Video Microphone  $ 75.00

CQ-204 Color Quad Compressor $295.00
SVTL-200 40 Hr. Real Time VCR $650.00

S5M-15N1U 147 Color Monitor  $395.00

mgsgggllem w?)oa'" EDIll We E‘I‘: 586100MHz motherboards + video $30. Source Code: SONV
i ems, rds, terminals,
drives and periphorals. Also Scientifc  Siooeout Prices on software. Call 714- | yen eesean Innovations, Inc. M-¥ 1:00-800
Micro Systems (SMS), DSD, Datability, 383 West R 59 Sat. 12:00-6:00 FM
gi’lon%moth&ﬁu a ’crc&f;!p?g%lﬁ. and VGA MON{:)('.‘I'lI iHC)HIE bnsw.msﬂ' :urplus ‘est Route Tel (1) 914 371-3333

er i m units. moniters. In origina , white or .
Please callnzr 2 qlao-'tya o Ilaxndus your ?%b\ﬂc ragtgdd OVAC, run great on Spring Valley, NY 10977 Eax (1) 914 371-3885

and tra : ay replacement warmanty. -
AYS, INC., 937-8472300 OR fax $35 each, 3 for $100, 10 for $250. 801-
A Soraren. > ® W WW.spysite . com

937-847-2350.

Write In 43 on Reader Service Card.

INTERNET SECURITY CELLPHONE/CORDLESS

e latest tricks and methods hacke ow cellphones operate; mods. Vulnerabili

UIDE STOPPING POWER METERS ¢
the Net to pirate software (warez), and hack hack attack; countermeasures. Cloning delalb fcr

As %ﬂf on “60 MINUTES"! 6th Edmun'
websites. Includes examples, countermeasures, INAMs, ESNs, etc, control data formats, computing|Defails devices that can slow down (even stop)
assword defeats, Packet-Switched Networks, lencoded MINs, ESNs, SIDHs, Op Sys, PROMs, forc.hy ower meters while loads draw full power - great

E'le. Sprintnet, X.25, anonymous I‘TP brute fing ACK, test mode and resets, cable diagrams, scan-{¢

o iy ot e e 33 kO 15 kg s st gl PO ol D i i vl d
INE 7! L Scamrners. roaming, steﬁ;by -step to ad-reprogram 100+ & le meters, etc. $29, wnds=104K

spammers, stalkers, m.fectors, and others hide [popular cellp ne FREE database search Plus P' m oa droo e e e

behind the Intemet’s anonymity to commit se- | m:lwn Cordless phones More! $49. wrds=80.0K DEO: Now its easier to learn

rious offenses. Learn from masfer hackers best | P4 MAN : How Pagers about K‘W—HR Power Meters than ever before!

methods to track, trace IDs and origins, and to fwork, dJEferenttypesanduses freqs, advantages|This educational video shows you how they

protect your own pnvacy Man" . wids=170K fover and uses with cellghones, and tips and|work and their anatomy. Demonstrates SPMEM

¥ Internet cons, [tricks. How phreaks hack Pagers; mumermn- device and external magnetic methods used to
scams and re]ated &auds now rake in $2+Billion BUres. Plus plans for a low and stop meters! Hosted by a top expert in
annually! Most are done anonymously with im- S¥ste m (; muﬂer and receiver). More! $29. mds_nJK the field. From the novice to the pro, an excellent

punity. Details how t.hey’re done, how to ID Both for only $69! sotm:eof info on these exci ices! Great in

ting
'th SFM- lated manuals! $29. (20 min)
them, how to protect yourself, More! $25. wi-19:k | AT T W T W W VT3 TaT A R A T MANUE e

; Many websites track f . MANUAL: Details external magnetic
low they work and the many vulnerabilities of Caller ID, hed lo eters) outlaws use to slow down and
your every move! Browser cookie, and cache files %'S?,Canﬂlocl Y.w et al, Describes ESS, 87, iY-'i (app etetsm ) ou

contlm pmnml data nadﬂy xt:tm le to Internet CAMA, DNR, Divesters, Centrex! 8§25 wrds-i52K [ while drawing full loads. $25. wrds=45K
How walt-hour energy meters

sg.b d snoops. Your ﬁatan— RS
ual m;ﬁhw" . Mmyle’ Su P S F AX M A C H l N E 5 ECURITY work, calfbratmn. error modes (many), ANSI Standards,
. counter-|etc. Demand and Polyphase Meters. Experimental re-

is exposed to Su-p-by—step how to Temove : and
stop cookies from
! easnres Indudes computer fax modems, crimes, [sults to slow; stop power meters by others. $25. wrds=242K

MANY MORE TITLES!

Bivoud okt €oon Boxs

ANSWER. MACHINE SECURITY
CASINO SECRETS
CHECK & M.0. SECURITY
CREDIT CARD SECURITY
Cons & ScaMs DATABoOK
SociAL ENGINEERING
POLYGRAPH SECRETS
BY AN ORDER OF THE MAGNITUDE
ULTIMATE SUCCESS MANUAL
STEALTH TECHNOLOGY

HEAP SECURITY ELEC,
SECRET & SuRvIvAL RaDIO
THE “GOLDFINGER"
THE “SiILKwooD”
SECRETS OF SOLDERLESS BBS
HIGH VOLTAGE DEVICES
MIND CONTROL
UNDER ATTACK!
RADIONICS MANUAL
HEeAL THYSELF!
SECRET & ALTERMNATE IDS

CRYPTANALYSIS TECHNIQUES
GOVERNMENT LAND GRAB
ROCKET'S RED GLARE

ngyourpnvacym
Any2 9,
49, 3 for $64, all 4 for $79!

all 4 for
L ZEcuERX COMPUTER SECURITY
Describes in detail how computers Kenetrale each

PBXs hacki 55310 Vil
oo \- in ouo'u O%EP l Y other, and how VIRUSES, TROJAN HORSES,
AT M S ECURITY

calls, fleeVMBusa , secretly read / elete
103+A crimes, abuses, bilities, defeals exposed - fme %:;, ge hS(omlwdf

stn &ouh,supmooI,Morz!Cne Deta hmvhackmdon countermeasures. A must for|
h:sto-n labeledmtemal hotos, figures. §39. wrds=41.0K users, sysops, security p ersonnell $29. wds=142K

cnrnmc_ _sl
TOP e CNSUMERTRO

O, Box 23097

A7 ] It
SECRET ; 052974078 o

M nutes, ]-'mbes, ew Yodr. ﬂm Add ?5 lntal SIH(US. Cana

interceptions, fax servers, fax-on-demand, proto- Any 2 for $
mssmn. encryphon, and fax
s. More! $29. wrds=29.0K

BI[WORMS are implemented. Dozens of computer
ime and abuse methods and countermeasures
Includes disk filled with hacker text files and utili
ties, and the legendary FLUSHOT+ protection sys-
tem. Internet advice, password defeats, glossary -ja
much more! Manua +PC Disk! $39. wrds=495K

 Expose” 3 HD PC disks

phreaker text files oovmng many topics! $39.
Both for only $
BEYOND VAN EcK TEMPEST

pummgnterandN'alh sicist. Featured on CBS "60 [Remot esdrof plans of TV video "noise” sj
- Postal MU} IS tastes! VEA'MCOK-N"COD" eul‘folnf%'beshowvan&ksystmﬁ
ted Word damalsousedmsurveﬂlanceofcum ter systems.

ibility for |Plus TVRO vs phone privacy detailed! $29. wrds =149
al otherappicabe olces: Vo Eck Deqno e 3573 i i o ol 4

505-237-2073%1
Eal.cum Specal Pojec e nq_ spp.html

filled with choice r raw, colorful, highly informative {§
hacker,

SURVIVAL GUNS & AMMO
THE ULTIMATE DRIVER

The me / DOIEN' |

i;

SPECIALP o!ms

& build ust
aboutanyﬂim

elctmuucﬁ

Hardware
as SPECIA
SmdllllSASEorSlforSl’Ap—
plication Form, else get at:
. st-lobak.com/spal-spp i}
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HARD DRIVE liquidation 85

$25. 420 m es $45. 8.4 gigaby(e
$155. Mouse $1.95, SVGA monitors $95,
flatbed scanners $45, 56K modems $35,
386SX40 $25, 1.2 floppy $15, Adaptec
SCSI controllers ~ $45, memory
1.25/megabyte. 714-778-0450,

4 MB, 72 pin SIMMs $4 ea. P-100 CPU
$25 ea., 400 VA UPS $30 ea. Pikul &
Assoc. 314-937-0335.

VIEW SONIC 21" P815 monitor, xfer
warranty, like new, $600. 314-937-0335.

SONY/AMIGA/MAC/IND. MULTISCANS
CPD-1302/1390 TTl/analog sync/gen.
Retfurb. 6 mo. warr. $175. Pikul & Assoc.

Y2K RTCI Is your older PC Y2K compli-
ant? We have software to check and
hardware to fix. The millennium Y2K RTC
board installs in an ISA slot and inter-
cepts/replaces the PC BIOS clock. $65 +
S&H, gqty. 1. Potts Technologies
Company, B31-662-2293 fax 831-662-
1877 or www.pottstech.com

HARD DRIVES tape drives 5.25" full
height Seagate ST41200N, $25;
Micropolis 1936-3GB, $45, 1991-9GB.
$105; Exabyte 8200, $95, 8500 $185,
8500C $325; Maxoptix Tahiti2 $65,
Tahiti3 $325, HP 1716 $375, GET ON
OUR FAX/E-MAIL LIST! Weekly spe-

COMPUTER BASED data acquisition
gauge scopes, emulation, network
cards, network sniffers, ISDN pods, ATM
pods, cables, accessories, etc. GET ON
OUR FAX/E-MAIL LIST! Weekly spe-
cials! Campbell Technical, T: 1-800-474-
8399. www.durabyte.com

FOR MACS! Radius video vision tele-
cast wi/studiocard, cables, manual.
Campbell Technical, T: 1-800-474-8399.
www.durabyte.com

CNC SYSTEMS! Write: motivity, Attn:
Pam, PO Box 428, Rocklin, CA 95677.
Call: 916-349-8757. Info/pictures at:
www.motivityusa.com A great place to

“FIX ANY PC ... quick!" With the new
ICDPOST :hagnoslu: card, fully plug 'n
lay flash technology. Hoeft-Designs,
OB 50054, Reno, NV B89513. 775-
334-6935. www.greatbasin.com/~4
mtech/post

RS-232 TO RS-485 converters.
Microprocessor controlled, 2 and 4 wire
models all baud rates, all word strug-
switch-

ggggl www.durabyte.com T: 1-800-474- tures. Easy to adjust using rota

es. Also available RS-232 to fiber and
RS-485 1/0 modules. Visit web site:

314-937-0335. buy CNC.

e z ~ = gg%gs.lnﬁnil.nstfcac CEC, Inc., 514-830-
Tired of Expensive Inkjet Cartridges ? oo
o . ¢ e e T e
Save 90 /() on Ink]et Inks ® video cards, mainboards CPUs, etc. For
example, NEW Clone-o-matic mainboard
with 4 PCI, 3 ISA, 256K cache, I/O built
~ Printer # of Refills | Cost/Refill | Kit Price POl video card new 835, NEW Y2K o
R s e P i | Black 1 Color | Black | Color | Black I Color ﬁ{ﬁmmfﬁﬁ";mﬁ';‘é’%{“ﬂg‘“ﬁ
P 300 e, 400, Ol 300,350, Foxe . L 7 14 | 471 2088 | 32595 30,95 ||  Geneds AT ceas 3 sk (Guantly d
HP 600 Series, Officeiet 500, 570, 600 Lol 4.71 3.21 | 32.95 44.95 have, tomorrow we don'tl For all the lat-
HP 800 Series, 1000C, 1150C, Copier 120, 210 6 10 | 667 400 | 39.95 39.95 e
HP720C,722C,890C,T120C | 6 10 | 6.67 450 | 39.95 44.95 JAEE TS P) o A S
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 14 20 2,15 200 | 29.95 39.95 - - .
Canon BJC-4000 Series, C2500, C3000, C3500, C5000 60 60 | 0.50 0.67 | 2995 39.95
Apple StyleWriter 2400, 2500 Lo RN,
Canon BJC-600, 610, 620 Apple SWriter Pro 20 13 | 1.50 3.07 | 29.95 39.95
Epson Stylus Color, Color Pro, Pro XL 12 12 | 250 3.33 | 29.95 39.95
[Epson Stylus Color Il lls e Bty 15 15 | 2.00 2.66 | 29.95 39.95 -— .
Epson Stylus Color 500, 200 - 20 17 | 1.50 2.35 | 29.95 39.95 USB CABLES. 18 pin header, 2 USB, 1
Epson Styks Color 400,600,800,850,Photo | 20 17 | 1.50 2.65 | 2995 4495 | | e LIESIS 16 pin 2 USs s17 io
Lexmark JP 1000, 1020, TI00, Execlet Il lic, Medley 4C | 10 17 | 3.00 2.35 | 29.95 39.95 with capture and remote $30. 847.657-
Lexmark JetPrinter 5700,5000,7000,7200 | 1017 | 4.00 2.35 | 39.95 39.95
Xerox Home Center 450C, XJ6C Inkiet 22 12 | 1.36 3.33 | 29.95 39.95

SAVE 30 - 50% on New Compatible Cartridges!

= R Pinter =~ | 'BLACK | COLOR 333z MMX CPU wifan 'RG TP o
- video,
ey CARTRIDGE | CARTRIDGE 30 32 voice sound, 2 Do%c;rggmz DMA DE
Canon BJC-4000 Series, C2500, 0,C3500,C5000 |  $550 .|  §1295 4 s i
| Apple StyleWriter 2400,2500 8550 | 812.95 DB kil Z I f e
| Canon BIC-600, 610, 621 ggge&ge\f;m« Pro. $4.95 (9cc) | $4.95@ (9cc) dzt'th‘ga ij'z'%? n}.&mgg
Hi-Capacity Canon 610,620 | $5.95(15cc) | $5.95@ (12¢cc) wi Hz Inte
9.7 (I9CC) 9999 @ ((ecC) he Pentium Il CPU, Intel i
CanonBIC70,BIC80 o | $9.95 (3-pak) | $14.95 (3-pak) CHOLX/EX AGP chipset, 30 SME video,
Epson Stylus Color, Color Pro, Pro XL | $1200 $19.00 | i i
Eseor: Styks Color L ls - el iBi400 ] 100t « |
Epson Stylus Color 500, 200 | s1a00 §19.00 |
| Epson Stylus Color 400, 600, 800, 850,1520, Photo | $14.00 $19.00
* BULK Inks, Refill Accessories
* Glossy card stock & Coated Paper Q“am lm hr: :
i HP ¢+ Epson * Lexmark ko
* School & Government P0O’s Welcome Canon * Apple * DEC 333MHz MMX system w/4.3 gigabyte
+ 2.3 Day Shipping hard drive, 44X CD-ROM, 1.44 fi
32 megabytes SDIMM memory, AG
pnt | e i
Inl(ief = Call or see us online! ::,rg;e::,n::;:ﬁ;';;;ﬁm% e
"# Monday - Friday nstalled 56 voice/taximodem $39.
.20 . 4- 20 . 7+ but with 333MHz Intel
= 7:30 - 4:30 PST 10:30 - 7:30 EST Same a2 atove, bul wih Sz il

. o CPU and Intel jumperless i440LX/EX
www.mk|eisw.com 1-800-447-3469 (idoo E3K "modemyvbioavx $500

Installed FULL versions WINS5B $58,
WIN9B $119, 847-657-1160 or
www.saveware.com

(602) 668-0959

(602) 668-7334 Fax
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EXTERNAL SCSI Cases: 5.25 FH $25,
5.25 HH $20, 3.5 $25. Campbell
Technical, T 1-800-474-83099,
WWW. durabyla com

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and
sales literature, Floyd, VA 24091-0341
(540-763-3311/540-382-2935),

FOR SALE: Used parts-controliers. ISA,
VESA $8; I/O cards $5; video cards,
VESA, ISA $8; M/B 486 $20; keyboard
AT $5; 5.25 fioppy drive $30; NEW
PARTS: 6 outlet surge protector $2; 5.25
Eﬁ/ drive media (50 lot) $20; 3.5" FD
ia 720K (50 lot) $10; 3.5 floppy stor-
(holds ten) $1; 5.25" drive cleaning

$1; 5.25 disk mailers (10 lot) $2.50;

me pads $5; USED EQUIP: Brother

-10V laser nlar $150; Brother 630
laser printer ; HP 820CSI printer
$165; label makers $150. For further
information lease E-Mail to:

stuph@fastba

COMPUTER

SOFTWARE

FREE IBM DISK CATALOG of quaiir?
Shareware and CD-ROMs. MOM ‘N’
POP'S SOFTWARE <ASP>, PO Box
15003-N, Springhill, FL 34609-0111.
352-688-9108. momnpop@gate.net

CAM & MOTION SW/HW: Z-trace, PCB
toolpath. Ploicam motion control, step
drivers. cmheater@juno.com MSG/FAX
407-452-7197, 4-07-459 2729. www.me
gabits. net/ddt

LIQUIDATION WIN 95/98, Office97,
WindowsNT, 10 PACK CDs 1,000 games
$25, DOS $25, Lotus Smartsuite $10,
Wordperfect Suite $35, Printmaster $9,
Antivirus $5. 714-778-0450.

LINUX & FREEBSD & LINUX &
FREEBSD Linux and FreeBSD distribu-
tions on CD-ROM for as low as $1.99.
See our full range of Linux products and
books at incredible prices. Use our
secured shopping cart system at

www.cheapbytes.com Visa and
MasterCard gladly acc ted E-Mail:
sales@cheapbytes.com 209-367-

8518. CheapBytes, PO Box 2714, Lodi,
CA 95241, -

COMPUTER PROGRAMMING: C,
BASIC Stamp, 80486, Pentium,
Windows 95. Applications: Robotics,
monitor & control, user interfaces, web-
pages. Let me help with your fgrotolypa

neﬂoducnon dasn?mm hitp://home.att

FORBIDDEN SUBJECTS? hacking CD-
ROM $12 postpaid. Free trubbleware
diskette calalo% Amazing subject matter.
No commercial or shareware here, just
lots of technical fun! Peregrine
Dynamics, 720 Portage Trl., Cuyahoga
Falls, OH 44221-3035.

STEALTH MOD chips for Sony
PlayStation. Now even your anti-mod
games will work. Only $9.95 ea. + $3.35
shipping. Call Toll Free 1-888-467-6150.
All credit cards accepted. www.
computerconnectionusa.com

GAME WIZARD  cartridge for
PlayStation. Works like a mod chip and
the best cheat cartridge all in one. Il will
use all the same cheat codes the others
use. Only $29.95 free shipping. Toll Free
1- -6150 all credit cards accept-
ed. www.computerconnectionusa.com

COMPUTER EQUIPMENT
WANTED

WANTED: HPISC calculators. Will pay.
Call Hugh Adams B50-864-2414.

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

HOBBYIST SEEKS Altair 680, 8800, or
Imsai 8080 computer, any condition. Call
Shawn, 650-846-8208. maxweb@pac
bell.net

See us on the web
www.nutsvolts.com

World’s Smallest
TV Transmltters

& quarter and only asMasasw.kurlmperms-Msa
nickel in the picture! Transmits
- almost like adracmmdmmmlomywmnadmmbla
channel 59, Crystal controlled for no frequency drift with perfor-

in mike that will hear 8 whisper 15 feet

myrumsmnme\.vohsandmohpbmoﬁwccomra

of our cameras have been tested to mate perectly with our
and work great. Fully assembled - just hook-up power and
you're on the airl

C-3000, Basic Video & Audio Transmittr Cube, .
C-2001, High Power Video Transmitier Cube. .. ... $175.
€-3001, High Power Video & Audio Transmitier Cube. .. $229.95

'|CCD Video Cameras

| Top quality Japanese Class ‘A CCD
=1 array, over 440 line line resolution, not
md*spuamyshlmfw;dmmanymmmm

chip cameras which have

be fooled by the cheap CMOS single
112 the resolution, 1/4 the light sensitivity and draw over twice the

current! The black & white models are also super IR (Infra-Red)

sensitive. Add our invisible to the eye, IR-1 lluminator kit 1o see

in the dark! Color camera has Auto white balance, Back
Light Compensation and DSP! Auam

super slim Pin-hole style lans. Run on 9 VDC, standard 1 volt

vigeo. Use our itters (or wireless i

msymmwarmkwmwvmmvcnwwm
AN input. Fully assembled mﬂ'lpm-wedmnecu
CCDWA-2, B&W CCD Camera,

DEC EQUIPMENT WANTED!!! We are
buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and
Computer Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
KEYWAYS, INC., 937-847-2300 OR fax
937-847-2350,

color or BEW with fantastic quaiity

up
fo 1/4 mile. Audio units include sound

with Wide-angle (80') or

i loTVsal.Uf
add our IB-1 Inferface board kit for audio sound pick-up and super

WANTED: MAXTOR XT 1085, 1140,
2190 Hitachi 514-38, any 40MB 3.5"
MFM drives, Fujitsu 2249E or S.
Mountain 40MB tape drives. GET ON
OUR WEEKLY FAX LIST. You will prof-
it from it! Campbell Technical, T: 1-800-
474-8399.

TEST EQUIPMENT

FEITEK PROVIDES repair, calibration
and traceable certifications of test equip-
ment. Free estimates. We buy, sell and
trade all makes of test equipment. Visa
and MasterCard accepted. Check out our
inventory and specials at WWW.FEIT-
EK.COM 2752 Walton Road, St. Louis,
MO 63114, 314-423-1770.

SPECTRUM ANALYZER in a probe.
$249. View thru your inexpensive scope.
WWW.spectrumprobe.com

Super Pro FM
Stereo Transmitter

| Prolessional synthesized FM

y Stereo station in easy 1o use,

handsome cabinet. Most radio

stations require a whole equip-

ment rack 10 hold all the fea-

tures we've packed into the

FM-100. Set freq with Up/Down buttons, big LED display.

Input low pass fiter gives great sound (no more squeals or

swishing Irom cheap CD mﬂs‘: Limiters for max ‘punch’ in

audio - without over mod, LED meters to easily set audio

levels, buili-in mixer with mike, line level inputs. Churches,

drive-ins, schools, colleges find the FM-100 the answer fo

their transmilting needs, you will 100, Great features, great
price! Kit includes cabinet, whip antenna, 120 VAC supply.

Wea)sodfya power export version of the FM-100

that's fully with one watt of RF power, for miles

of program coverage. The export version can only be

| Binocular Special

Wow, did we nab a deal on
‘these first rate binoculars!
Absolutely identical to a
famous

yanﬂa'idwmase 4 styles: roof prism 10x25 (10 power,
25 mm), 1M5 pigrrf lw;mmbywalsd

shipped outside the USA, or within the US if
by a signed statement that the unit will be exported.
FM-100, Pro FM Stereo Transmitter Kif. . §249.95
FM-100WT, Fully Wired High Power FM-100.

Transmitters

No drifi, microprocessor synthesized!
Excellent audio quality, connect to CD
player, lape deck or mike mixer and
m‘mmmmsmamlwmor
power! Auns on 12 VOC or 120
VAC. Kit includes case, whip anten- 152
na, 120 VAC power adapler - easy one evening assembly.
FM-25, Synthesized FM Stereo Transmitter Kit . . . . $120.95

Emnwmlmlmm
and FCC rules. Handy kit for sending

thru house and yard, ideal for school projects loo - you'll be
amazedatlhesxcammalauciomml Runs on 9V bat-

from 5 to 15 VOC, Mdourmtdmgcasa
M'HP:W' antenna set for a nice ‘pro’ look

mmmmnmmhluamaﬂam
miles away, the local policeffire
ment, ham operalors, or how about
Moscow of the BBC in London? Now
dongmsmaimeradmyoum

In just an

aircraft, standard FM
drmmmmmmmdmm
each easy 10 build, mmmmdwﬁ!dﬂl

evening! These popula
mmnunmrummalmmmmwm
or WWV Nation-

FH-1MMF!MMH .......
CFM, Matching Case and Antenna Set ... .
FHMJ!\’QIIDCHPMM .. 9995

RF Power Booster

Add muscle to your signal, boos! power
up to 1 walt over a freq range of 100 KHz
to over 1000 MHz! Use as 2 lab amp for

mmmmmzvoc For
add the nice matching case
LPA-1, Power Booster Kit.....
Matching Case Set for LPA-1KHt ..........
LPA-1WT, Fully Wired LPA-1 with Case.. .

FM Station
Broadcast
Antenna

Gosh, these babies are tiny - that's a
) wml in the picture! Choosa the unit
i's best for you. FM-5 is the smallest

up a whisper 10" away and transmits up

IB? uses SMT parts. FM-4 s larger,
more powerful, funs on 5-1 gllmsupmamlh FM4.5 oper-
ale in standard FM band 88-108 M

2 meter ham band, 146.535 MHz, easily Of SCanner of
2 meler rig, mmzmnedwawnhamgﬂ
n\urﬂ)kﬂsrduﬁeexﬁpaﬂsmmse
Power FM Transmitter

i
£k

tunable FM transmiter in the world, picks
10 300°. Runs on tiny included watch bat-

FMﬁEcrysml controlled in

AM Radio |V
Transmitter

Operates in standard AM broadcast

band, sel lo clear channel in your

araa AM-25 "pro’ version is synthesized for stable, no-drift

mvdssemblelo:@pﬂﬂrmmmmw
, typical range of 1-2 miles. Entry-level

mmmnmmeCCnmmmem
mmnﬂe Both accept line-level

rguus from m&: cD playersanﬂka mixers, run on
AM-25 includes AC power adapter, malch-

ing case and bottom loaded wire antenna. Entry-level AM-1

FM Stereo Radio [runk

w4 Speech Descrambler

) ding use in bright sun,
1M5mmw~tmmmwmmm
Grip housing, and Ultra-View 10x50 porro prism ruby coals,
First quality, yet at a close-out price on the exact same
units as the ‘Trademarked' units - but at half pncel

Mini
BNO-1, 10x25 Roof Prism Binoculars. .
BNO-1EX, 10x25 Ruby Coated Porro Prism .. $29.95
BNO-2, 1025 Ruby Coat Porro Prism. . ... . §59.95
BNO-6, 10x50 Ruby Coat Porro Prism. , . $69.95

World’s Smallest
FM Radios

earphones
tery. The pager style unil looks like & —
shrunken pager and aven has an LCD clock built-in. You
will be amazed at the crystal clear amazing sound! That's a
hmpmmlumwrpuw pretty finy, huh?
Radio

PFMR-1, Pager Style LOD Clock & Fl Radio

Decode all that gibberish! This is the
popular descrambler / scrambler that
youwraadabmnnaﬂmw
and Electronic

buikd, o complex Girculy confeined n new cusiom!
chip for clear, clean audio. Runs on 9 to 15VDC. Our
hi fessional ook fo kit.

www.ramseyeiecrromcs. com
RAMSEY ELECTRONICS INC

Order Toll free 800 446 2295
For Technical Info, Order S!arus
Call Factory direct: 716-924-4560

= C0 = i
VISA .
L

'ORDERING INFO: Satistaction Guaranteed. Examine for 10 days, if
ot pieased, retum in original form lor refund. Add $6.95 for ship-
ping. handling and insurance. Ordars under $20, add $300. NY resi-
mmnmns«mmmwm,mm
for surtace mail or use credit card and specily shipping method.

10 tech info, 0

Write in 45 on Reader Service Card.
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and
0 MALES COMPANY

2176 E. Colorado Bivd. * Pasadena, CA 91107

TOLL FREE:

1-800-325-9465

FREE
148 PAGE
CATALOG!

C & H SALES COMPANY HAS BEEN IN BUSINESS FOR OVER FIFTY YEARS.
WE'RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MORE!

ELECTRONIC COUNTER
HEWLETT PACKARD,

counter, Usable to 100

MHz, 100 ns singie shot resolu- -

tion. Has frequency, period, period average, ratio, total-
ize, scale functions. A built-in digital voltmeter allows
measurements of input voltages. Two input channels
provide individual slope, polarity and level seftings. Has
9 digit LED readout. Input power 100-240 VAC 48-66
Hz 100 VA max. Dimensions: 17" wide x 17-1/4" deep x
3-1/2" high.
Stock #TES808 $250.00

-

SOLA CONSTANT VOLTAGE TRANSFORMER

are supplied on the front and rear panels. Dimensions:
197 wide x 14-1/4" high x 10-1/4" deep. Weight 59 Ibs.
Slock #5TRES00 $225.00

MILLIDHMETER
HEWLETT PACKARD,
Model 4328A.

Designed to measure
very low resistances.

Measurement range

1m ohm to 100 ohms.

Resolution 20 y ohms. <}

Analog meter readout. Ideal for

measuring contact resistance of switches or relays. This

unit is also useful for measuring the resistivity of semi-

conductor devices. ulres special 4 terminal probes

which are not supplied, but probably are available from
Packard.) Power input: 115-230 VAC 48-66 Hz,

5 VA max. Dimensions: 5-1/8" wide x 11-1/2* deep x

6-1/2" high.
Stock #TE9812 $200.00

ALTIMETER/BAROM!
KOLLSMAN, #MC-2
MS28074-2.
Scale

Barometric
28.110
31.0 inch of mercury. An adjustment knob is provided for
scale sefting to local altitude or barometric pressure. Has
white numerals on a black background. lilumination is
provided. Electrical input is rated 115 VAC 400 cycles.
Pressure input port is female 7/16"X20 thread. Standard
;It;:g!tml 3-1/8" mount. Dimensions: 2-17/64" sq. x

Stock #STOCK #INSS00 $79.50

Master Charge

M Visa American Express 1 Discover

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

WE BUY & SELL!?

Write In 48 on Reader Service Card.

Use your PC as a scope and datalogger!

Parallel Port Scope

ADC Virtual Instruments tum your PC or laptop

Environmental Lc

ENVIROMON -

temperature (thermistor),

KENTRONIX TEST EQUIPMENT SPE-
CIALS. Check our WEB site at
http://www.kentronix.com for monthly
specials. We are also looking to buy test
equipment, coaxial and waveguide com-
ponents, manuals, etc. Contact Brian at
732-681-3229 or FAX 732-681-3312. E-
Mail: brian @kentronix.com

AFFORDABLE HP power sensor repair!
Most 8481As repaired for $255 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.

BRUEL & KJAER BUY, SELL, BEST
PRICES. EXCALIBUR ENGINEERING,
3198-C AIRPORT LOOP DRIVE,
COSTA MESA, CA 92626. 714-540-
0169, FAX 714-540-5417.

WANTED: RADIO service monitors, IFR,
Motorola, HP, Marconi, also late model
HP equipment. 716-763-9104 or Fax
716-763-0371. http://www.amtronix.com

POOR MAN'S Spectrum
Analyzer/Monitor Receiver Kit. 2 to 1,700
MHz. Basic kit only $78. Now available
with switched resolution filters, tracking
generator and direct digital frequency
readout. Warks with ANY scope or IBM
compatible computer. Send stamped
envelope for details. Science Workshop,
Box 310B, Bethpage, NY 11714,
hitp://www.science-workshop.com

ENGINEER TESTED: Spectrum analyz-
ers, frequency counters, frequency stan-
dards, meters, scopes, generators, curve
tracers, and more. VISA, MASTER-
CARD, AMEX. “Performance tested.”
NIST calibrated. Warranteed. New &
used. Gary N6ZD. HTTP://TECH-SER
VICES.COM 831-385-7519.

LARGE ASSORTMENT of used test
equipment for sale. Request catalog or
visit our website. Stevenson Equipment
Company, 609-888-2848, Fax: 609-888-
2847. Website: http://www.stevenson
labs.com

osziFOX

0sziFOX - handheld storage

into a sophisticated storage scope AND spectrum
analyzer AND multimeter. Display simultaneously
on large screen! 100MS/s B-bit or 1.2MS/s 12-bit or
333kS/s versians. Great for schools, test depts, etc.
Input to Excell LabView/NT drivers included.

16-4

networks, R.

Stocked in NY gy Saelig Company: Virtual Instruments,
232/422/485, frame grabbers, etc. See www.saelig.

humidity & light sensors, ligor position, etc.
Record for 365/24 without a PC even if power
fails. Monitor 30 sensors 400 yds away. With
cables and easy software. Remote audio

alarm. Use TC-08 for most thermocouples.

load FREE demo software. Sales only: 1-888-7SAELIG

scope and DVM - stand-
alone or plugs into your PC
for display, store-to-disk,
printing in color. Inputs to
100V, trigger, backlit LCD.

PC-based Instruments!

l Technology Limited ®

12C and embedded controllers, BiTlink 2-wire
com for Product of the Month!

HP 4815A Z-meter: Sandford
Associates. TOTAL service specialist.
Repairs warranted to HP/QA factory
specs. Former HP teclvs:&v with exper-
tise, parts, and tooling. Telfax: 908-852-
7989, E-Mail: GeoSA4815@co
mpuserve.com

DEC EQUIPMENT WANTEDI!I We are
buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and
Computer Output Microfilm (COM) units.
Please callllor \:' quote or fax us your

uipment list. We buy, sell, and trade.
ﬁmvs, INC., 937-847-230Q OR fax
9837-847-2350.

WE BUY electrical power systems test
equipment. This includes the followin
manufacturers: Multi-Amp (now AV
Multi-Amp), Biddle or James G. Biddle
Snow AVO Biddle), Megger (now AVO

er), Associated Research, AEMC,
EIL, Programma or any other test equip-
ment used for testing high voltage equip-
ment and components. The test equip-
ment that we are looking for is used for
testing high voltage transformers, circuit
breakers, cables, and protective relzasys.
FAX 972-564-9139 or phone 1-800-261-
9139 for quote. Phase-3 Power Test
Equipment.

QUALITY EQUIPMENT: HP 6033A sgs-
tem autoranging power supply (20V,
30A) $975; HP mainframe
cards available); HP 4140B pA meter,

voltage source with HP 16055A fix-
ture $2,300; HP 436A/022 RF power
meter with cable $975; HP 5343A/1,6,11
26.5 GHz microwave frequency counter
$3,500; HP 8112A 50MHz pulse genera-
tor $3,900; HP B116A/001 50MHz
pulse/function generator with burst, loga-
rithmic sweer $3,700; HP 8161A/020
100MHz dual channel pulse I_?zaneraior
$2,500; HP 83522A .01-2.4GHz 8350B
plug-in $2,900; HP 83570A 18-26.5GHz
83508 plug-in $3,900; HP 8410C, 84108
network analyzer mainframes $595, 425;
HP 8411A/018, B411A harmonic fre-
quency converters $395, 250; HP
8743B/018, test set $495; Audio
Precision SWR-122F balanced switcher
$650. All with warranty, excellent condi-
tion. Pg:per Systems (http://home.earth-
link.net/~peppe ) 214-353-0257 (Fax
214-902-9511). E-Mail: peppersys@
earthlink.net

TEST EQUIPMENT for sale/wanted: RF,
Microwave, video and fiber optic. Cable
TV, Broadcast TV, satellite and related
industries. Wavetek, Tektronix, Hewlett
Packard and other manufacturers.
Spectrum analyzers, signal level meters,
sweep systems, TDRs, OTDRs, and
much more. PTL Test Equipment, Inc.

Phone 561-747-3647 F. 561-575-
4635.
HEWLETT PACKARD: 3497A data

acquisition/control unit, cards,  service
manuals, $400; 3400A, $80; 400E, $60;
204D, $80; 5314A, $75. Tektronix: 1230
logic analyzer, manual copy, $225; 575
curve fracer, $100. Wavetek |Il genera-
tor, $60. Kent 515-232-7528.

TEKTRONIX SALE: 2235A $500 quan-
tity discounts. T202 portable SMHz
storage ideal for field service, as new
$200; 24458 $1,500; 475A DM44 $475;
7A13 $100 LED; 7A18 $45; 7A19 $75;
7A26 $60; 7TB53A $60; 7B85 $50; 7B87

$100; 7B92A $125; 1105 supply
$100; 30 HSN w/doc, 2GHz high
analyzer, new in factory box . All

with money back warrinty. Psitech Plus,
707-745-4804, www.psitech-plus.com

HEWLETT PACKARD SALE: As new
19B0B oscilloscope meas. sys., with
manual $400; 4940A opt TIMMS
$250; clean tested HP 3403C $250. All
with money back warranty. Psitech Plus,
707-745-4804, www.psitech-plus.com

95 SPECTRUM analyzer, TD-2, DISW:
10x14 LED Matrix, s rum width:
24MHz, resolution: 1.5dB, sensitivity:
-50dBm (adjustable). Best offer, call Mike
516-266-1642.
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1996 NEW Hewlett Packard 55178 laser
head, nccepnng offers; Fluke, as new
1921A true RMS voltmeter $300; Philips
PM 6654 high resolution programmable
timer counter, $200. Wavetek 3001 sig-
nal generator $300. Psitech Plus, 707-
745-4804 www.psitech-plus.com

POCKET TESTBENCH, tiny, portable,
RS-232 instrument. Scope, logic,
counter, generator modes. Oricom
Technologies, 303-449-6428
www.sni.net/~oricom

WANTED: WATKINS Johnson frequency
counter DRO309A or DRO333. Working
or not, must be complete. Walter
Iacobelli 2147 Harman St., Ridgewood
Queens, NY 11385, Tel. 718-456-1988.

WAVETEK 5080.1 3 decade step attenu-
ators, 0-81 dB 50 ohms, DC 1GHz .1dB
steps, $150 ea.; HP B170A pulse en

$1,000; HP 8165A programmable

tion gen., 10MHz-50MHz, 3850
Tektronix 2230 100MHz dlgltai storage
scope, $1,200; Tektronix 2235 100MHz
scope, $600; Bafco 916AXH, sweep
audio ana., $400; HP 3586C selective
level meter, $1,000; HP 35868 selective
level meter, $800; Krohn-Hite 3323 dual
variable tunable filter, 10Hz-100KHz,
variable band pass, low pass, high pass,
band reject, $500; HP 3400A RMS
meter, $250. A-COMM ELECTRONICS
303-341-2283, FAX 303-341-2283.

TEST EQUIPMENT FOR SALE:
HTTP//WWW.A-COMM.COM

HP 428B current meter, $300; HP 3310A
5MHz function gen., $200; HP 203A,
variable phase function gen., $300; HP
8640B sig. gen., $1,000; HP 86408 opt
02, $1,500; HP 5335A 1.2 counter,
$1,200; HP 5334A, $600; HP 8363B 2.3-
6.5 GHz sig. gen., $1,500; HP 3581C
selective level meter, $800; HP 5423A
structural dynamics analyzer, $1,500; HP
8901A modulation ana., $1,000; HP
3312A, sweeping function gen., $500;
HP 4944A TIMS, $300; HP 334A, distor-
tion ana., $500. A-COMM ELECTRON-
ICS 303-341-2283, FAX 303-341-2293.

BUY/SELL test equipment & other elec-
tronics “stuff® ON-Line Auction
www.gosam.com 2nd & 4th week of
each month.

SECURITY

ALARM PANELS, motion detectors,
contacts, CCTV, and more. Equipment
that only the professionals can buy. Visit
www.heselectronics.com  or -Mail
alarms @heselectronics.com

COUNTER-SURVEILLANCE=$250 HRI
Electronic eavesdropping is unbeli
widespread! Are you sure you're safe
Learn how others "Wl‘lhﬂlﬂ prior expe

ence) earn $250 HR in the fa.scinaung
field of COUNTER-SURVEILLANCE! For
FREE catalog call: 1-800-732-5000.

SALE! PS 102: Built-in pin hole CCD,
lens size: 3.6mm. 5-1/2" (D) x 1.7" (H).
$79 @ 5 pes., $72 @ 10 pes. Distributors
welcome. Matco, Inc., 1-800-719-9605
Fax: 630-350-9546. E-Mail: nsales@mat-
co.com Web site www.mat-co.com

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
DON'T PITCH EM' - SEND THEM FOR REBUILDING !- SAVE § §

CUNARD ASSOCIATES, R.D.6 Box 104, Bedford, PA 15522

WE INSTALL NEW MI-CAD OR Ni-MM BATTERIES INTO YOUR ORIGINAL CASE.
WE MPROVE CAPACITY TO BETTER THAN ORIGINAL

WE FIX WHAT CAN'T BE FOUND. { OR AFFORDED )
WE PROVIDE SERVICE. | EXTENDED LIFE

WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING.
wsmt’vaunnmwwmm

BE HERE WHEN YOU NEED US / 12 YEARS IN BUSINESS.
"ES‘VEW"" MONEY "= 5838

NO JOB IS TOO LARGE OR TOO SMALL . WE OFFER VOLUME DISCOUNTS
TO LAW ENFORCEMENT / COMPANIES / FIRE DEPARTMENTS / UNIVERSITIES

5
]
:
3
il
g
:
1

UNIDEN BENDIX KING

KR108LAA12S $34.95
KENWQOOD
PB2 / KNB3 $29.85
PB21/21H $14.95
PB25H26 $24.95

GENERAL ELECTRIC
MPDPLS - MPRMPS/MPY APHSS APXS00 §21.85
19A704850P(1200mAH) S34.95 APXS50 1050 §29.96
18ATO4860P(1B00mAH) $3995 100011001200 $34.95
PLISDM2STEITTNIGI/S S37.96 BPI0O/200/208 $14.96
MAXON SA-11551160 $3895 205!N0101380 §22.08
TAD 1450 16101820  $21.95 ICOM CORDLESS DRILLS

MOTOROLA BP2/BP3/BP22 $ 1898 Any brand 72V §18.95
P200 HTE00 MT1000 BPS/BP23/20 $M85 Lo v o8y 52998
NTN 4588 4824 5410 $aves OFT/CM7/BRE $395 .0 pond 120V s 3208

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

DlAtt _ case - Deluxe Polypropylene. Chemical

Resistant. Tools by CooperTools and others. 800T Case,

complete with tools ... $419.95
800T Case Only . .. $121.80

NTN 5447 8521 5545 S$37.85 YAESU
MIDLAND
TR 708

395 FNBI172535

FNB3 4121416 $32.55 ]
TO-E10 B16 B19 B21 $3855 FNB19212627 3833295 COMPUTERS - PHONES
$23.95  gend battery for quote,

Any brand 144V § 37.95
SURVEYING EQUIP.

P

FOR INFORMATION ABOUT YOUR REQUIREMENTS ...... CONTACT US:

PHONE OR FAX : (814) §23-7000 E-MAIL TO: PRIMECELL @ AOL.COM
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL
DOWNLOAD OUR CATALOG, WEB SITE: hitp/fusers.aol.com/PrimeCell

BA TTERY REBUILD SERVICE

MANY OTHERS AVAILABLE - WRITE OR CALL

LLREE CATALOG
L e ol e e Sx

Write In 48 on Reader Service Card.

ATTENTION
DEALERS/DISTRIBUTORS

BUY DIRECT FROM THI

& S8

: MANL

THESE AND OTHER VIDEO SECURITY PRODUCTS NOW
AVAILABLE!!! (DEALERS/DIST. ONLY) Minimum Order.

a
FACTURER “

bn

CCD Cameras 5 10 20 50+
B&W Board $57 $52 $47 Call! il ... $97.90
B&W Board/sound $62 $57 $52 Call!
B&W Mini $65 $60 $55 Call!
Color — Mini $150 $142 §135 Call!
*B&W CCDs use Sansome Chips. Color CCDs use Sony.
-

CCD Camera Hidden Inside a “Magnavox” Clock

Qty Qty Qty Qty
CCD Clock 5 10 20 S0+
B&W Wired S144 $129 Si4 Call!
B&W Wireless $289 5264 $248 Calll
Color Wired $234 $218 $199 Call!
Color Wireless 5387 $362 $345 Call!

‘Wireless use 2. 4Ghz standard transmitters and receivers.

Call ATN Today for the Best Prices and
Quality Security Products.

American Technologies Network Corp.
20 S. Linden Ave. #1B
5. San Francisco, CA 94080

www.alncorp.com

1(800)910-2862
1(650)875-0130
fax: 1(650)875-0129
sales@atncorp.com

=

RLAtE - case - Cordura Exterior. Two exterior pockets
& one literature pocket. 660ZT Case, complete with

tools . . . $223.00

B660ZT Case Only . . . $569.45

Optional Sperry meter #DM6510 as shown . . . $65.00

- S

P

*
b

Weller WCC100- Electronically
controlled station, tem
adjustable from 350°F-850°F,
Qty Zero voltage circuit-safe for Select

sensitive components, 40 Watt {jong ,
penci

GoldStar - 20 MHz Dual Trace Oscilloscope 0S-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high
accuracy: +3%, stable, low-drift design, 8 divisions of dis-
played dynamic range and accurate, distortion-free wave-
form measurements . . . $372.00

Electro Tool, Inc.
9103 Giliman, Livonia, MI 48150
Customer Service: %734&422-1221
OFIDEFIS ONLY 1

¥
OpiiVISOR  _ Superior
rature magnification, Optical Glass

Prismatic lenses (not plastic).
one of (6) magnifica-

MasterCoed

Write in 47 on Reader Service Card.

NEW PRICING! QVS 104: Quad video
system. Near real-time. 8.5" (W) x 2" (H)
x5.5"(L). $149 @ 5 pes., $145 @10 pes.
Also available: B-2 video auto-switcher,
$65 @ 5 pes., $59 @10 pes. Distributors
welcome. Matco, Inc., 1-800-719-9605
Fax: 630-350-9546. E-Mail: nsales@mat-
co.com Web site www.mat-co.com

SPECIAL! IC 113: PIR motion detector
with audio! W/ NO/NC alarm output.
CCD camera with audio can be turned
on by detector. 5-1/4" (L) x 2-3/4" (W) x 2"
(D). $89 @ 5 pcs., $82 @ 10 pes. Matco,
Inc. 1-800-719-9605 Fax: 630-350-9546.
E-Mail: nsales@matica.com Web site
www.mat-co.com

NEW! AS-1004, 2.4GHz transmitter &
receiver with audio! Capable handling
total of 4 wireless cameras, range: >300".
Built-in camera, 400 TV line. $189 a pair
@ 5 pes., $179 @ 10 pcs. Additional
camera $119 @ 10 pcs. Matco, Inc. 1-
800-719-9605 Fax: 630-350-9546, E-
Mail: nsales@mat-co.com Web site
www.mat-co.com
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HIGH RESOLUTION! CNL100,
CNP101: 1/3" CCD, 430 line horiz.,
12V/100mA, lens and pin hole types,
lens 3.6mm/F2.0, 0.08 LUX, 1.27" (W) x
1.27" (L) x 1/2°-1" (H). $49 @ 5 pcs., $44
@ 10 pes. Di welcome. Matco,
Inc., 1-800-719-9605 Fax: 630-350-
9546. E-Mail: nsales@mat-co.com Web
site www.mat-co.com

Give him or
her that

speciol heartbeat.
28 leds form 2 blinking hearts.
Power supply : 9V battery

QUAD MULTIPLEXER BLOW-OUT.
JUST IN big load of color + B/W quads

from American Dynamic+ Robot. AD-
1473 real-time B/W quad . $400,
NOW $100. AD-1474 4 cam multi-

plexer $150. AD-1480SL16 16 cam B/W
multiplexer reg. $600, NOW $250. AD-
1584SL16 16 cam COLOR multiplexer
call for price. Robot video telephone
transmitters 50-80% OFF. Robot quads +
multiplexers 50-75% OFF. Burle water-
proof metal camera housings reg. $85,
NOW $25, Burle steel high security
inside corner housings reg. , NOW
$50. Burle auto-iris lenses TC-9908 8mm
1.2 reg $70, NOW $40. Burle 12 mm 1.4
auto-iris reg $75, NOW $40. TONS of
Panasonic auto-iris lenses NEW=USED.

14pcekit

155954

MK102
FLASHING LEDS
For different applications
(such os model construction)
and educational purposes.
Adjustable flashing speed.
Power supply : 9V battery

34pcekit

1$9.954

MK103
LED SOUND-TO-
LIGHT UNIT

For different funny and practical
opplications. 4 high-intensity leds
light up and react simultunesgﬂyf*"

on every sound. :
Power supply : M;"
.;.-'f

36pcekifs

(by prog push'§
Adjustable effe
Power supply sta
Power supply : 9V

[17pcekit

812957

MK110
SIMPLE ONE CHANNEL
LIGHT ORGAN

With loudspeoker input. The lomp flashes
on the beat of the music. Optical isolated
loudspeaker input with adjustoble
sensitivity : 2W to 60W.

Maximum load : 120W ot 120Vac.

36pcekit

Pan + tilts, receiver drivers, fiber optic
equipment. WE'LL BEAT ANY PRICE! “
must be outta my mind.” PRO-VID SYS-
TEMS Co., Woburn, MA, 781-933-0827.
E-Mail: RicksVideo@Medial.NET

8 CAMERA DUO-QUAD DISPLAY
BLOW-OUT. 8 camera B+W 2 page hi-
res. real-time quad w/2 video outputs.
Selectable display quad/sequencer or
both. These units are brand new discon-
tinued American Dynamics AD1475A.
Similar units in this magazine are twice
the price. Not a China imitation. Industrial
unit. Our reg. price $350, NOW $175 EA.
While they last! Pro-Vid Sys. 781-933-
0827. E-Mail: RicksVideo@ MSN.COM

30pcekit

MK104

ELECTRONIC CRICKET
This cricket turns on
when it gets dark.
Great as practical joke.
The tone and repetition
between two crickets
is adjustable.
Power supply : 9V battery

26pcekit

[

@n

Gi¥es alarm sound _
when water is detected.

Incorporated alarm
buzzeggioter sapse

K5300 = @
STROBOSCOPE

Adjustable flash frequency : 5-15Hz
Power supply : 120Vac

Power consumption : 13W max.

o

of the die are Jed ‘
Rells out when fhe'| s
button is relegsed? o
Powyupgly. P battery

e ,;,;:"9:"

1-2Tpcekit

K2637
SUPERMINI 2.5W
AUDIO POWER AMPLIFIER
Superb oudio amplifier with incredible finy
dimensions.

Integrated circuit has a pre- and power amplifier
which can be used separately.

Mox. output power : 2.5W @ 4ohm

Frequency characteristics : 60Hz to 15KHz
Power supply : 4.5V to 15Vdc / 400mA

Exists also as module : M2637 @

7415 Whitehall Street Suite 119

(817) 284-7785

www.velleman.be

Fort Worth, TX 76118
F:(817) 284-7712
email : velleman@earthlink.net

Questions 2 Contact us for a list of US distribufors or to get your FREE catalogue
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Write in 49 on Reader Service Card.

SURVEILLANCE-COUNTERSURVEIL-
LANCE: | buy and sell used equipment.
Steve 410-879-4035.

SATELLITE

EQUIPMENT

SATELLITE EQUIPMENT available: Re-
ceivers $25 and up; 20-25 LNB $30; C-
KU feed horns $65. Call 757-599-4408.

FREE BIG dish catalog. Low prices!

tems, upgrades, parts, and “4DTV"
Skyvision, 1010 Frontier Dr.,, Fergus
Falls, MN 56537. www.skyvision.com
Call 1-800-543-3025.

BEST PRICING on 18" satellite TV sys-
tems for home and RV. DSS, DISH
Network programming, multi-room view-
ing options, accessories. www.sky
vision.com Call 1-800-543-3025.

DSS TEST CARD information. Call toll
free, 1-888-416-7296.

1999 DSS SOFTWARE COOKBOOK
700+ CD-ROM COLLECTION:
CLONING, REVERSE-ENGINEERING,
PPV, ADULT, EMULATORS, DIA-
GRAMS, SCHEMATICS, PATCHES,
PLANS, MUCH MORE. (SPECIAL: 1ST
500 ORDERS GET 500+ ADDITIONAL
PROGRAMS!) WHOLESALE ONLY $22
EBUY 2, GET 1 FREE!!!). DSS TEST-

ARD INFO SOURCE MANUAL $10.
VISA/MC/AMEX/COD/CHECKS/MO.
BRINKER ENGINEERING LABS, USA.
CALL NOW 352-429-5496.

MICROWAVE DISHES for sale.
Aluminum 8 and 10 fool, some have
radomes. Taken off communications tow-
ers, complete. Startpoint microwave
radio 2GHz. Art, 2700 Hwy. 17, Antonito,
CO 81120. 719-376-2156 hm., 719-589-
4726 wk.

MILITARY SURPLUS

ELECTRONICS

UNLIMITED UNDERGROUND ELEC-
TRONICS. Electronic weapons, EMF,
high voltage, rail & coil guns, plasma,
alternative energy, surveillance, ETC.
UUE: 1839-D West Vista Way #515,
Vista, CA - 92083. Visit us at:
Http://www.access1.net/ninteach or E-
Mail: ninteach@access1.net. SASE for
free catalog.

AUDIO — VIDEO
— LASERS

FREE LASER CATALOG. Helium-Neon,
Argon, ruby, visible laser diode modules,
lightshows, holography, laser pointers.
Lowest prices. Midwest Laser Products,
PO Box 262, Frankfort, IL 60423. 815-
464-0085 www.midwest-laser.com

WANTED: PRO video equipment, VCHs,
switchers, cameras, etc. Advanced
Media 702-874-1911. -

VIDEO PROJECTORS, GE Tularin up to
2,000 watt. Projects to 20" wide screen,
will accept smaller lamps. With spare
parts and lens. $5,000 ea. or best. 3
available. 760-736-4411.




ATV 2.2GHz to 2.7GHz wireless video
data link module tuner & transmitter
100mW. Picotronic, web: http:/mem
bers.aol.com/picotronic/dtv.htm

ANTIQUE VIDEO TRANSFER SER-
VICE: transfer of any 2" quadruplex video
tapes. Quad TV spots, features, medical,
corporate, military, government, and uni-
versnz' fi libraries TRANSFERRED
TO VHS. Affordable. Phone/fax 415-821-
7500 If no answer call 415-821-3359 or
BI B 415-24;5-87?:‘1 BI?IOADCAST

Ui nt wanted: a S, Nnew
or old. Feqlaag;nemll Jon with |;¥ge 1-800-
539-2859.

BROADCAST VIDEO
ed: all types, new or old.
with info. 1-800-539-2859.

CREATE 3-D video images with the
Visual Eyes Video system. Phone or
fax 918-479-6451 or write to Sync-A-
Link, PO Box 4, Locust Grove, OK
74352.

uipment want-
lease call, Jon

SYNC-A-LINK UNIVERSAL VIDEO
SYNC GENERATOR restores all hori-
zontal & vertical sync lines, DC level,
compensates for inverted video, color

se, from standard or distorted ana-

ue video-type formats. Comes com-
plete with ;Jgranons manual & 90-day

ATTN. DEALERS: Are you a current
dealer or just getting started? Buy
factory direct & save%. New 181 and
125 channel converters, major brand
name cable converters & all other
accessories not listed, no more
delayed shipments. All products 6

month warranty, 30 day mo back.
A & S Wholesale, 1-800-37!
TOCOM UNMODIFIED 5503 CABLE

CONVERTERS UNTOUCHED. 86
mH. 10 LOT MIN. CALL 706-657-

TOCOM UNMODIFIED 5503 CABLE
CONVERTERS UNTOQUCHED. $6
EACH. 10 LOT MIN. CALL 706-657-
4445,

TOCOM UNMODIFIED 5503 CABLE
CONVERTERS UNTOUCHED. $6
EACH. 10 LOT MIN. CALL 706-657-
4445,

TUNERSTOCOM 5503 tested $4.75 ea.,
bargain, 10 lot min. Call 706-657-4445,

CABLE BOX COVERS TOCOM 5503,
good condition $3.75 ea. 20 lot min.
Call 706-657-4445.

DTV & DISH NETWORK INFORMA-
TION (33 PAGES) only $15. Mainline
Electronic, Inc. Free cable information
included. Playstation & Nintendo 64
games at wholesale prices. Visa &
MasterCard accepted. Call toll-free 1-
877-539-9896.

UNMODIFIED CABLE CONVERTERS.
Zenith ST1600, ST1086, ST300,
Panasonic 175, 145 vol. & non-vol. Regal
RR-82 & RC 83, DP5, DP7, DRZ, 5503
VIP, SA 8580. Guaranteed low prices.
Please call for more converters 405-631-
1856.

CABLE BOX repairs and upgrade. Most
models, warranty lowest prices. Call 214-
695-5982.

NEW! CABLE converter electronic ser-
vice equipment and supplies for most
cable converter boxes. Highest service,
lowest prices. Call Ken Erny Electronics.
24 hr. order and information hot line 516-
3B9-3536.

% Saturday e

May 15,1999
8am-2pm

Parking Lot Sale
& Open House

Bring in this ad for a free gift!

=‘ =

Roger

s Systems

warranty. $ 918-479-6451 or write to
Sync-A-link Communications, PO Box 4,
Locust Grove, OK 74352. ; Category 5 Patch Cable M'
gfﬂ\' I:LA_YSTA;ﬂgBH ILODEI'HI’S&: TE-068-L5X 7 ft. Crossover lce
Allows playing of CDR backups TE-068L5 7 ft. Straight Patch $
o G e \ TES08L5  50ft.Straight Patch  $10® 3 Button Serlal DB9 $6%
- i TE-108L5 100 ft. Straight Patch $20""
STEALTH MOD chi L 4 St iy a! 2-Button Serial DB9 $6™
ps for Sony J—— C— e —— P2 MS Mouse O s29%
et Oy S0 na 595 | USB Cables S Designer Netmouse P52 $5»
shipping. Call Toll Free 1-888-467-6150. | CCUSBS 6ft. USB “A™ to “A" M/M 5% PS/2 2-Button 6-pin Din $6%
Al credit cards accepted. www. CCUSB-ABG  6ft. USB “A” to *B" M/M $50
R R CCUSBPP  6ft. USB1o [EEE Printer Cable  $39®
GAME WIZARD cartridge  for | CCUSB6 6ft. USB “A™ to “A™ M/F $5m
PlayStation. Works like a mod chip and
e bec Cheat caridge ai n one. il | Callr 10& ISkortenghy ____~
use a e same cheat les the others |
use. Only $29.95 free shipping. Toll Free USB Accessories /
1- -6150 all credit cards accept- CCUSBS  USB(2) to 2x8 pin w/ Bracket Lo
ed. www.computerconnectionusa.com CCASBY USB (2) o 246 pin w/ Bracket i R
UNLIMITED UNDERGROUND ELEC- |  USB-PCI USB x2 PCI Add on Card $270 .
m%ﬁgf’;g}“;"'goram‘;“ﬂagm: | USBKB-104 USB 104Key Kybrd Win98/PS2  $39% _ Hlnged Brackets
alternative energy, surveglllanée ETC. USB-MOUSE ~ 3-Button USB Mouse 4200dpi ~ §12% [ HBI1 - 19" wide/ 1.75" tall $7% We'll Beat
UUE: 1839-D West Vista Way #515, ' USB-CAM CAT USB Cam w/ Software $109> i | HB2 19" wide/ 3.5" tall $9% ‘.,,‘.,..,.,--..'lf.-i‘.,.
B S e i O e e e e L ﬁ HB3 19" wide/5.25" tall  $10% <NNUyIIees
WI: nin}teaeh@aocesstnel. SASE for ¥ ~ P Clip/Stick-on ] Egé {g" wige; ‘;‘é)g" tai: :: iz Brackets!
ee catalog. J 7 | " wide/ 10.5" tal
I’ Rt : Lapel Microphone I HB8 19" wide/ 14" tall $1T™  Lisiedic sickonbasd
- TM-MIC-2 e e T
CABLE TV L i Lo tch P 1
| Patch Panels
1 . |
ggﬂug?';lfgﬁdsnggg§lel|ctgl;“sve;‘!82r N k Card Il privivivivivie v ivly v rlrirvririvivivle v vl
ea. 100dB deep. Digital 125 ch PRO con- etwor S | S O I O A0 U [ [ () e 1|
‘ghe.lrytftl'cﬁﬂ &I;roee 15‘ -“82?!08[5'2'5.l 1e ‘4[2?95(5{ mlj: ﬁ%n PP-24P-5 24 Port Cat5 Patch Panel $67°
6pm. http://bbctech.hypermart.net NT-TBT-10 10-Base 16Bit ISA Slot Card $14% § PP-48P5 48 Port Cat5 Patch Panel $124%
NT-TBT-100 PCI NE-2000 Comp 10/100 $21% B
Cnt & coantty discounts WE DONT NT-TBT200  PCINE-2000 Comp. Ethernet ~ $14 |~ .
SE oﬁgs 1-800-MODULE-0 NT-TBT-3C905B  3COM 3C905B-TX 10/100 PCI $729 | aweeia @
T ' | ™ Transceivers
SONY P'LAYSTAfTIggH l:)ODfHIP% s i
Aliows playing’ ot CDR backilps [F External SCSI Case -
imports. $10 + $3 shipping. 619500- | | L \ | g e s15% AUI/DBIS - BNC/10 Base2 $10%
: e = Limited to stock on hand AUI/DBI5 - RJ45/10 Base T $10%
ADEAL4U WHOLESALES BIG SAV- T Ty - :
INGS $$$ BEST QUALITY - NO CHEAP

CLONES 888-387-1248 www.adealdu.
com

GENUINE UNMODIFIED JERHOLD
DPBB 7312. 1-800-804-8655. E-MAIL:
CLEWIS7298@AO0L.COM

WANTED: TEKNIKA 6510 cable con-
verier boxes/parts. 415-221-5840.

1-800-366-0579

Rockefeller, Valencia, CA 91355

24895 Ave.

Local
FAX

661-295-5577
661-295-8777

$20.00 minimum order required « Add 34.50 shipping for prepaid onders « mmummmm-mwmmm speculnd‘-mlyundm-mnm
California residends add 8.25% fax + Mw@mcﬂfummo“ of i

of their respecti

ot e for ilhastrath _.u"

be i —'--—-prm

Write In 50 on Reader Service Card.
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SUMMER SPECIALS

SUPER SAVING UPGRADE KIT
| WBOARDS WITH CPU, BHB AGP & SOUND:

6-2 300 MHz MMX 5149
K6-2 350 Mhz MMX $189
K6.2 380 Mhz MMX $209
K6-2 400 Mhz MMX §229
K&-2 450 Mhz MMX $269
K63 450 Mhz MMX §399
Pentium |l Celeron 333 w 128Kcache $179
Pentium |l Celerend400 w 128Kcache 5229
Pentium 11 350 MMX 5269
Pentium 11 400 450 MMX S379 Scall
Pentium 11l 450 500 MMX Scall

ASES WITH P SUPPLI
| MED TOWER CASE PREMIUM......
ATX MED TOWER CASE PREMI..549

40X Bunidle

$69

40X Speed CD
16 Bit Sound Card
with Wavetahle. |
Amplified Speakers BOW WE ALSO
CARRY

ForALLI:mdsafDmes.SwndCuds
Speakers and CD Titles: $Call (AtlIg8 4]

FLOPPY

1 44 Mitsumi

MONITORS

4" 28 108 N, Low Radation...........
5" 28 1024768 N-|, Low Rad
17" .28 1280x 1024 N-|, Low Rad... ...$229
KEYBOARDS

350 MMHX

Motherboard
CPU. 8MB AGP
VGA & SOUND

Motherboard
CPU, BMB AGP
VGA & SOUND

Resellers
Dealers

Welcome $189
CREDIT CARDS K

VGA CARDS

VG TIBIEA . ol
PCI AMB2ZMB/AMB. ...

IPCI OR AGP 4MB : o
PCI OR AGPVGABMB........ ) 'A“ 5)"'2““ ﬂfl’!.

BANSHI 16MB $135 | 3 years Parts & | | _c-|

QODO 1 12MB .. t S veare Labor o3, TEONEESMCCCOD

OTHER VGA CARDS _SCALL }  Warranty. ‘/US Olﬂ He U Chrye o e Crarye

CONTROLLER SCSI E l_i:‘;n“rr::o‘rmh i - najects e o ke
......................... L) L

..... o

Muﬂumm%he
MODEM. FAX MODEM

33.6K Voica Modem/ Fax Modem.
56K Voice Modem\ Fax Modem..

o = WV, blsme com
BISME COMPUTERS OUTLET <51, ¢ ‘

Write in 51 on Reader Service Card.

PICS, GALS READ if you've lost your
masters. Programming service available,
Call for info. Network Sales, 616-683-
0500.

EXPLOSIVE CABLE TV GRABI!
BRINKER ZAPPER/SNOOPER STOP-
PER combo module all in one! Buy
wholesale factory-direct, no middle-
man. Let others get fined + za%ped
instead. 100% COMPATIBLE. Your
order shipped NATIONWIDE immedi-
ately! LIFETIME GUARANTEE!
VISA/MC/AMEX/COD/MO/
CHECKS. ONLY $10 (SPECIAL: 3/$20
plus FREE DESCRAMBLER PLANSI).
SUPER ZAPPER MODULES ONLY
$16! (3/$33)! Use SUPER ZAPPERS if

u have COX, TCl, WARNER in: CA,

, FL, NY, PA, Ml. DESCRAMBLER
PLANS 4=$5, 20=§15 130+
DESCRAMBLER SOURCES ‘Ss.rg
FREE SHIPPING. OPEN 24 HOURSI
352-429-5496. BRINKER ENGINEER-
ING LABS, USA.

CABLE CONVERTERS. Original equip-
ment with remote. Like new, ready to go.
Lowest prices guaranteed. Limited mod-
els, Tele-Pix Electronics, 412-833-0773.

WANTED: GENUINE RAW UNMODI-
FIED CABLE TV CONVERTERS. TOP
CASH PAID. CALL 708-715-6118.

CABLE PARTS! Computer parts. Call for
great prices or visit us on the Web:
HTTP:/WWW.CB-Electronics.com or
call 1-800-436-8630.

NOTCH FILTERS 110, 108.5, 106.5,
97.5 75dB deep notch, $19.95 ea., 1-5
qty. $15.95 ea., 6-10 qty. $11.95 ea., 11-
20 qty. $9.95 ea., 21 or more qty. Call 24
hr. order and information hot line 516-
389-3536.

Receivers

4 Button / 15 Channel

Transmitter

RF304XT
1 .$27.95
10 $21 95 ea

RF300T

1...$22.95
5..$1985ea
10..$16.95ea

RF300XT

1....$25.95
5..52295ea
10..$19.95ea

® 300 (XT), 150" (T) Range

m Frequency: 318 MHz

m 59,049 Settable Security Codes

m 12 Volt Battery and Keychain Included
m Current Draw: 4.8 ma

m Fully Assembled in Case

m Dimensions: 1.25" x 2.0" x .5"

B Push both buttons for the 3rd Channel
m Slide Button Cover Included

m 250" Range

m Frequency: 318 MHz

M 6,561 Settable Security Codes

®m 12 Volt Battery and Keychain Included

& Current Draw: 4.6 ma

m Fully Assembled in Case

B Dimensions: 1.35" x 2.25"x .5"

m Push combination of buttons to achieve
up to 15 channels

2-4 Data/ 3-15 Channel
Receivers

RE300RL
RF300RM

1...$27.95
5...924.95ea
10..522.95ea

RFE304RL
RF304RM

1...$29.95

5...52695ea

10...$23.95ea

m Compatible with 300/4 Transmitters

m 11-24 volts DC Operating Voltage

® 13 ma. Current Draw

m Latching (L) or Momentary (M) Output

m Kits Available (subtract $5.00 ea.)

® Dimensions: 1.25" x 3.75" x 5"

W 2 (300) / 4 (304) Qutput Data Lines

& Binary to Dec / Hex Converter can
achieve up to 15 channels

m Industrial Controls
m Surveillance Contral
® Motor Control

® Alarm Systems
m Garage / Gate Openers
m Lighting Control

® Magic Props
® Medical Alert
| Monitoring Systems

Visitect Inc.

P.O. Box 14156, Fremont, CA 94539
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® Schematics Available
m Receiver Board Layout Available
m Custom Design Consulting Available

(510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com

Visa / Mastercard, COD

Write in 52 on Reader Service Card.

CABLE HACKER'S SECRETS COM-
PLETELY EXPLAINED! FREE
DETAILS! Write: Sierra Publishing, 909
E. Yorba Linda Blvd., Suite H-181, Dept.
B2, Placentia, CA 92870.

PLANS: DESCRAMBLE CABLE FOR
UNDER §12. PLUS TWO FREE
g_;)‘gUSES. TOLL FREE 1-888-588-

ATTENTION: YOU'VE tried the rest,
now go with the best. UNICORN
ELECTRONICS where our valued
customers ALWAYS come first.
CABLE CONVERTERS AND
ACCESSORIES. We will beat all com-
petitors prices GUARANTEED. All
UNITS in STOCK FOR IMMEDIATE
SHIPMENT. FREE batteries and coax
cable. FREE bullet protection with
every unit purchased. FREE shippi 8
with a $500 purchase or more. N

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,
DISCOVER, COD. UNICORN
Electronics does not advocate unau-
thorized use or theft of cable services.

GENUINE UNMODIFIED JERROLD
DPBB7312 FOR SALE 10 LOT MIN.
CALL 708-715-6118.

TELEPHONE/FAX

TELEPHONE CATALOG 160 pages
including office automation, voice mail,
and all phone accessories. Send $10 to
HES Electronics, POB 183, Brick, NJ
08723. A 10% off certificate will be
included! Visit www.heselectronics.com

PHONE SYSTEMS WANTED!!! We buy
AT&T MERLIN, SYSTEM 25/75/85 and
other AT&T phone systems. Please call
for a quote or fax us your equipment list.
KEYWAYS, INC., 937-847-2300 or FAX
937-847-2350.

CELLULAR CLONING COLLECTION.
1999 CELLULAR CLONING INFO
BIBLE $22, 1999 CELLULAR
CLONING SOFTWARE COLLECTION
$33, 1999 CELLULAR SECRETS &
PROGRAMMING MANUAL $11. ALL 3
FOR $44, WOW!! (SAVE $22). FOR
EDUCATIONAL/TECHNICIAN TEST-
ING USE ONLY.

(VISA/MC/AMEX/COD). OPEN 24
HOURS! 352-429-5496. BRINKER
ENGINEERING LABS, USA.

COMPONENTS

RF TRANSISTORS, TUBES, 25C2879,
SD1446, MRF455, MRF454, 3SC1969,
25C2166, 25B754, TA7222AP,
28C1419, 25C1947, 25B688, 2SD880.
MRF422, MRF448, MRF247, MRF317,
SAV7, SAV17, 3-500ZG 4CX250B,
572B, 3CX3000A7, 4CX400A silver mica
caps, resistors, electrolytics, etc.
Westgate 1-800-213-4563.

AMAZING! 35¢ ALLTOGGLE SWITCH-
ES. Brand new. Rated B6A/125V.
Hardware included. 1/4" panel hole.
SPDT or DPDT on-on, or on-off-on. Min-
imum 100pcs./package. Add $6 frmg

Gateway Products Corporation, PO Box
936397, Margate, FL 33093, 954-974-
88063, Fax: 954-974-6818, VISNMC. no

Continued on page 55
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NEW, WinCam.live DIAL-UR WEB CAM,
for any INTERNET CONNECTED PC!
Webcom live imoges can be seen by anybody with o WEB browser. There
are no plug-ins of operating system restrictions.
Perfect for sending Iive video from:
= DAY CARE CENTERS » TOURISM = VETINARY » TRAFFIC *WEATHER

* HOME ® OFFICE » CONSTRUCTION « AIRPORT sMARINA «SECURITY
Webcam live, o 100% -

digital, device. No ~ N =
caplure cord is req'd. "E/'é,’;—'

Con be up 1o 5000f L‘_‘:‘;ﬁi/’{f 2

from your PC and — i

operated via modem. g el

Power is supplied via T

the seriol coble. No =l Xw) ~ i
AC power is required !‘ﬁ’f

at the remote comera g T

sight. Complate with —

Capture Host, automated, dedicated, webcam software specifically for
Wincom,live. Operating in the background if aulo dials the Intemet fo
uplood live imoges. You set fhe hours of operation & the update frequency.
You con run other softwore & even surf the net ot the some time!
CAMERA SPECIFICATIONS and GENERAL SYSTEM FEATURES:

* Sharp CCD Sensor, caplures crisp 24-bif color imoges up fo 640x480

= 8.0mm 2.0, 3-Blement Gloss Lens, high quality & focusable.

* Elecironic exposure: 1/100,000 10 1.3 sec, softwaore contralled

= 5-232 Based Seriol protocol, auto baud up to 230K max.

*Sze: A.1Wx 3.7 Hx 50

* 5232, expondable for mulfiplexing, long cobles, even wireless

* Host PC is nol restricted fo the some location os the comeras.

» 32-bit soltware oplimized lor multiple comeras & min, processor power,
« Customizable options: Customnize outo color bal., conirast, text/lime/
dote stomp, imoge . hands-free, scheduling & JPEG compression.
= Opfional lenses: ulira wide angle fo lelephoto

= Multiplexing Box. up o six comeras on one serial port or modem. Mux
boxes con be daisy chained for unlimited comeras.

sCable Extender Kit, breok the 200 1, barrier. Edend comera or Mux up o
one mile from the hast PC while mainigining o spead of 115 2kb!

* Ouidoor Enclosure, weatherproof housing with high quality window and
heavy duty sieel mounting bracket

\

- — e —

N
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i LASERWATCH, Never be your laser again!
Combination sport watch & laser pointer!

Two models ovolloble, analog Titanium, or Black digital

Common leatures

*Spoce-age look

infegrated 650nm class A Laser visible to 500 meters.

*Water resist to 3 Bar (30m or 97 f}

=Shock resistont. Anfimagnetic. Scraich resistan

+Quartz controlled accuracy.

3 x LR44 or SR44 battery for laser, 20 min. constant on

» x SR6265 bottery for waich. (2 Yeor]

»Waich spanner lfo open backl included.

»Handsome gift packaging. Perfct for the person who has everything
LCD MODEL: ANALOG MODEL:
Block chrome plated cose. Unidirectional rofaling bezel
Chronogroph with 1/100th sec.& lap, up 1o 24 hours. Block dial, luminous hour markers

Displays howr, minutes, second, month, date, weekday. Sweep seconds with fritium luminous hands

| min. snooze alarm, hourly chime and 12/24 hours select.  Titanlum-plated brocelet with stainless buckle.
Electroluminescent bocklight. Detochable compass. Extremely rugged construction

Dimension: S5mmil x 48mmiW) x 19mmiH) Size: 55mmil) x 48mmiW] x 19mmiH)

Weight: 110 Grams.(Incl. batleries.) Weight: 180 Grams [incl. batieries.|

LCD LASERWATCH.. ...$6%a. TITANIUM LASERWATCH......$7%a.

NEW, GEN I, INTENSIFIED GOGGLES, AFFORDABE and U.S. MADE.
The NG5001-2, the world's most rugged and relioble, high performance night vision goggle for ground
operations. Exfensively used by the U.S, Army, it is the State-of-
the-Art in mono-tube Night Vision Goggles. It can be used under
extreme conditions, headsirop mounted or handheld.
Engineered for maximum comior! and simple fo use. The
systern contains an IR lluminator, low battery indicator & high
light sensor for aufomatic power off fo image lube.

Specifications:
Generation: Two Battery Life: 20 Hours
Photocathode: Multi Akali Magnlfication: 1x
Resolution: 28 lp/mm Oblective Lens: 25mm /1.2
Photo Response: 450 Ma/lu  Fleld Of View: 40°

Tube Gain: 25,000x Focus Distance: 2.5m To Infinit,

System Gain: 2.200x Size: 14.9 x 14.9 x 9.1 cm
Signal To Noise: 11:1 Weight: 680 gm Special.....2195ea
Battery Type: 2 'AA'

Wincam.live complh

P

\ P g $499%ea. |

EXPLOSIVE LABEL?
CLASS LLIE1
Completely assembiled and fested!
Nice size, about 4" x 4" square
Very atiention getting!
Special........ 5 for §5.00

COVERYT, INFRA RED TRANSMITTER FOB
Perfect as a "FRIEND or FOE" signal system.
New, Key FOB style IR fransmitter
from Polaroid, becomes the
perfect companion to any CCD
camera or night vision device. The
i high output IR LED is complefely
invisible to the naked eye, but
what a blast fo o CCD camera or
starlight scope! IR FOB....5 for $10 or 30 for§49

FOOD for THOUGHT: MERCEDES or HYUNDAI?
We always strive fo bring you the best producis af the
best price. Every product Is tested for performance. If it
doesn't work fo specification we simply won't buy it and
offer it fo you. You can pay for their CEO's Mercedes or
my Hyundal. Your money. Your cholce.

NEW! DAYLIGHT to LOW LIGHT MINI CAM,
with AUTO IRIS LENS!
For those opplicotions that
mus! work from dawn "till
dusk, this is it. Rugged
aluminum housing with
dual mounting sockels.
Specs: 1/3° CCD, 420 lines
resolution, 0.1 Lux sens.,
AGC, Auto shufter. 12VDC
@120mA. Toke full
advantage of comero sensilivity with the super, 4mm, 11.4, 78°
FOV Auto Iris lens included. Video out on BNC. Size: 50mm sq
X 65mm long. Power adapter included. Ready o go!
| SPECIAL, GM-510-A/1...$19%¢a. or 2 for $369

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

SPECIFICATIONS:

Movement range: 350° Pon, +/-60° Tilt
Pan:4* /sec., Tilt: 3*/sec

Load rating:

Pan: 7kg, 15ibs., Til: kg, 8ibs

Pan: continuous, Tilt: intermittent
Cable req'd.: 6-conductor, unshielded
Finish: light gray textured

Input voltoge: 117VAC@ 0.02A, 6 watls
Operating lemperoture: -25°C 10 + 60°C
Construction: aluminum ond plastic
Dimensions: 184H x 115mm diam
Weight: 1.9%kg

SPECIAL..........
NEW, KEITHLEY/ACCULEX, DP-2000, 4 1/2 DIGIT,

$299 set

LCD, Digital Panel Meter

1 71 | Industrial quality SVDC powered,
= | d 19,999 count DPM with 1/2* digils
# Requires only 15miW and only
0.73" space behind panel. Perlect
for any applicafion requiring precision and porfability. User selectable
range conirol provides +/-200mVDC and +/-2VDC option. Auto polarity,
overange, seleciable decimal point and display hold functions. Full
differential inputs. 100M Ohm input imped. on 200mV range. 1M ohm on
2V range. Snap in mounting. Stabiity 100ppm/deg C
| Regular price... $99ea. SPECIAL......$39.00ea. 2 for $69

' |
VISA, MC,|AMEX, 1
ORDER: 800-810-40 \

J

[ NEW, MINI LASER PATTERN PROJECTOR

and IT'S PORTABLE TOO!
PRODUCT FEATURES:

« Built-in microprocessor control

s Approximately 40 patterns.

* Spinning and geometric laser displays

« Patiern modes: Auto, Manual, & sound control.

= Wireless remote conirol

= |aser patterns con be easily projected in any direfion

« Baery or AC powered.

* 4 x "AA" bateries & AC adapfer incl

= §35nm 635nm Class Il laser for excellent visibiliry.
* Loser paftems change rhythmicolly 1o sound input.
» External sensitively control for sound mode.

* Dimension: 16.0cmil) x 15.0cmiW) x 9.0cmiH|

* Weight: 600Grams lincl. batteries |

* Range: 12meers

* Approximately 4 hours run time from bafteries.

* Mig. Warranty for 1 year

MINI Laser Projector, Special........ $8%a.

NEW! SecureCam Pro DIGITAL SURVEILLANCE SYSTEM
PHONE LINE IMAGE ACCESS, MOTION DETECTION & STORAGE and MORE!
A complete, remole, security comera system for outomatic capture of high resolution color images for later
download, or os a remote access slow scan CCTV camera. Access unlimited comeras from anywhere there
sa Pcanaunm Everything is included... :cmm cable, mount, modemn, pawer supply & software.
" = What con SecureCam Pro do for me? The built
in motion detector & computer interface, and the
ability o connect fo std. alarm sensors, can provide a
fotal olorm verification, employee monitoring or
home survelance solution. if can work alone lo
waich for signs of trouble & notify you, all while
keeping o visual record of events
= Whai makes SecureCom Pro different than
other securlty comera ? With 100% digitol
image, interface, dial up accessability & infernal
image storage, there is nothing that can compete. As
a "CCTV" camerq, it displays real-fime images
directly on your computer screen from anywhere,
Using the intermal motion delection, your computer
becomes a mation defection VCR, recording directly
fo disk. A wide range of lenses, cable lengths up fo
5000 feet, multiple camera support, remate dial-up
& outdoor enclosure are available.
» Where are the piclures slored? Inside the
comera using FLASH memory which will hold
Information even if the camera is disconnected. To
wiew the pictures, they are downloaded from fhe
comera, where they can be archived or printed

» Can SecureCom Pro connec! to a standard
VCR of Monllor? SecureCom Pro is 100% digilal,
and connot connedt lo standard video equipment
 |s the software customizable? Everything from
the name of the comera to the exadl areas that you
wanl the motion delection 1o look al.

= How far from the modem con | place the
comera? From the modem, or PC serial port, the
SecureCam Pro camera can be up 1o 200 feet owoy
lover a mile with the coble extender kitl. The
maodem, of course, can be anywhere there is o
phane line.

#is It possible o have more than one Secure-

Cam Pro camera connected fo the same
computer? With the optional digital camera
multiplexer, up fo six SecureCam Pro comeras can
be connected ta one modem of PC serlal port. The
comera multiplexer is also chainable o additional
camera mulliplexers allowing for a vinually infinile
number ol cameras on one serial port or modern,
© With multiple sesial ports, you can connect one

NEW, 9" SECURITY MONITORS
We were fortunate 1o oblain these Hi-res 700 Line
BEW unils. Original manulaciurers baxes, 90 day
warranty, BNC video in and loop through. Rugged
steel case. Current production model. Limiled gty.

COMENa of m 1o each serial port on your
compuler.

« It | have more fhan one camera, do | need
more than one phone line? No. They all can share
0 single phone line ond modem

= What else do | need? A PC running Windows 95,

= How many comeras can | have af one
location? As many as you need... There are no
hardware or saltware limils.

= What is SecureCam Pro’s frame rafe?
Connected 1o a PC over a modem, typical frame
black & white frame rate is one frome every 310 4
sec. Connecled direcily o a PC serial port, the frome
rate is much higher. For high resolution color images,
over modem if con fake between 15 sec fo | minute
per image.

SecureCom pro Standard ..............$649
SecureCam pro Local (no modem) $599
SecureCam pro 6-Camera MUX.....$389

ARMY TELEPHONE SET, TA-1/PT
For Secure Y2K Communications
_~— Like new; direct from depol
sloroge in ariginal boxes.
Each portable and lightwelght
hondset phone is sound
powered, has a buill in push
to talk ring generalor, buzzer
volume, and visual indicator
for silent call signal. NO
BATTERIES or EXTERNAL
POWER REQUIRED, Any two
conductor wire is all that is
needed for interconnection

i ; and communicotion between
two phones. Voice fransmission range is up 1o 4 Miles. Freq
Response: 300 Hz 1o 4000Hz, Signal voltage 65-80VAC @
20Hz, Operating lemp. -40 fo +131F. Complete with hard field
case and complete manual. An excellent collectors ilem.
Special......$4%a. or 2 for $89

WE JUST HAPPEN TO HAVE........
1000 foot SPOOLS of 4 CONDUCTOR
Standard Modular Phone Cable.
Standard DABU-CU26-55, silver gray color. Use'it as intended
wioth crimp RI style conneclors or as a low cost cable for your
ARMY Field Phone [obovel New spools. First quality U.5. mode.
1000f. Spool for $25 or 2 for §49

[ G2P GEN Ii, NIGHT VISION WEAPON SIGHT
The G2P, genil. night vision weapon sight represents an
unbelievable combination of price, performance, & features,
US. made, three power, mini-
riflescope provides a defachable
long range infrared illuminalor
and a new quick dot reficle for
«easy target acquisition. The GZP
Is water & shock resistant,
suitable for any application. Mil-
Spec Elcan® weapon mount
makes sighting a simple task ond
allows the sight o be removed ond reatiached without losing
zero. Easy 1o operate & light weight, A 12° FOV. Great light gain
& excellent resolution.  Specifications:

Generation Two Battery Life 40 Hours
Photocathode Multi Akali Magnification 3x
Resolution 28 Ip/mm Objective Lens 75mm F/1.4
Pholo Response 450 Ma/lu  Fleld Of View 12°

Tube Galn 25,000x Focus Distance 9m To Infinity
Systemn Gain 2,200x Sze 55 x 29" x 2.1

Signal To Noise 11:1 Weight 18 lbs

Battery Type 3V Lithium Reticle Guick Dol

Standard Accessories Hard Case, Operators Manual
Optional Accessories Infrored lluminator, softsided field bog
G2P WEAPON SIGHT..........cccccocoenn...$ 144900,
MAXON, Rare Earth Magnet,
PRECISION DC GEARMOTOR
High Torque, 35:1, 2- stage, Planetary gearbox.

Maxon P/N: REO35-071-34EAC200A. All metal construction
with mounting ears. Approximately 100RPM af the gearbox
output and 4000RPM at the direct cutput. | dual shaft design)
Direct shaft s 3,9mm diom. X 18mm Long, Geared Shaff size
6mm diam. x 18mm long. Overall size:35mmO.D. x 109°L nol
including shofts. Boll bearing outputs, Torque 2.25Nm
continuous. Nominal operating voltage: 24VDC @ 40W. No

They will moke your video look super! 98 or NT with modem or serial port. A telephane line  SecureCam pro Slave camera.........§549 | | load current 45.7mA, Max. Cont Current: 1.5A. A fonfostic
Pr Weath i 1 $ tor and alwoys a sellout!t. Maxon, Special....$3%ea.
SPECIAL..$129.00e0. 2 for $238.00 || 'oconnec o SecureCam Fro : 99 ] | motor and alwoys a sellou . Sp $

Write in 107 on Reader

Service Card.
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ULTRA MINI and WEATHERPROOF,
UPSTICK™ CAMERA  Sleek black anodized, g
olum. housing, O-Ring sealed & RAINPROOF. [,
Ad]. tiing mount. 1/3° CCD, 380 Lines, 0.3
Lux, AGC, Auto Shutier. 9-12VDC @100mA,
4mm, .8, 78° FOV real glass lens, NTSC
video. <1 ounce! IR SENSITIVE. 3mmdX50mm,
36" cable with BNC video & DC barrel jock
GM-200K-5TD..........$99
PINHOLE Model. S0 llny you can install it
directly inte a door. Only o 0.9° diameter hole! Specs as above
907 FOV Pinhole lens. 1/2 once! Size only 23mm d.x35mm long
Think of the places you could put this litlle jewel
GM-200K-PH lens....$99
MICRO CAMERA, with
MIRROR IMAGE
Perfect for “rear view," 1/3* CCD, with
266K Pixels. 410 Lines Res., 0.3 Lux
sens. AGC ond Auta/Man Shutter. Low «
Power 12VDC @100mA  3.6mim, 92°
FOV, focus lrom 10mm to infinly. A real
gloss lens! WHY BUY DISCONTINUED
OR SURPLUS? New first quality Standard NTSC video out. 1/2 oncd
IR SENSITVE! Mating connector w/ cable included,
GM-251, w/AC PWR. adopter.....$7%ea.

PRICE BUSTER, DSF COLOR CAMERA
Brand New, model GM550, Size: 1.6° x 1.6° -
«1.5°L, 1/3° CCD with SONY CCD & DSP
technology. 4mem, f1.8 glass lens, B0° FOV.
Resolution >350 lines, sensitivity, 0, 3ux, AWS,
AGC & auto electronic shutter 1760 10 I/
10.000 sec. Pwr. 12VDC @160ma. NTSCoul. £
Budget color surveillance. Standard / Pinhole.
GM550-5TD.....$129ea. GM550-PH....... $12%ea.

CO-AXIAL VIDEO CABLES, New!
100’ RG-86, low loss, or 10° RG-59B/U, both are 75 chm,
terminated with a BNC plugs, both ends. RG-6 is Belden 9114, RG-59|

is1-COM. Special RG-6.$15ea. or RG-598/U..$5ea.

ULTRA RESOLUTION & SENSITIVITY,
SCIENTIFIC
QUAH’TY for

offers 425K pixels,
600 Lines resolution
< 0.02LUK sensitivity.
Access 1o oll operafing parometers from outside lhe cameral
Adjusioble shufier speed, gain, outo/man. gain, extemnol/infernal
sync and gamma. 12VDC powered. Dual mounts. Sony CCD! Just
the thing for asironomy, scientific or extreme low light
SPECIAL, GM&00......$35%a.

NEW GM182, 580 LINE, CCD CAMERA,
173" CCD, 580 Lines Res., 0.1 Lux sens., AGC,
Auto Shutter. Pwr. 12VDC @120maA, 3.6mm,
7I° FOV, Real gloss lens. Focus from 10mm
fo infinity. Slandard NTSC video out. 1/2 ¢
once! SENSITIVE fo IR. Size: 1.7"sq. x 1°d. with
&" leads. Superior quality for demanding
applications. GM182.........$17%a.

Please fax us your list of
unique surplus material.

SUPER, MINI C-MOUN T CAMERAS,
Super sensitive, g e

GMJ10 or the
general purpose

GMA12, The GM-412
specs: BAW, size 1.5%sq.
X 2.4°1, 250,000 Pixels,
380 Lines Resolution,

GMAI0 specs: sizeonly
1.5" SQ. % L&'L >270,000 Pixels, 410 Lines Res., Sens. 0,05 LUX,
Both comeras are 1/3° cmmmnﬁc&imammm v

dual threaded top)
and botlom
mounting. True
performance not hype! Thaemrrsrusvnl outperform ANY camera
i this magazine. Muli- lens opfions ore avallable fo exploil thesr
superior performance GMA412 shown boltom. GM410 shown fop.
GMA412, less lens.$119, GMA10, less lens. $169

SONY, COLOR CONFERENCE CAMERA, 450Line,
8X, NTSC & Y/C OUT, Serial Control, Pan, Tilt,

Zoom, Auto Iris and Auto Focus!
Like having your awn R2D2.
Intended for use in fortune
500 boaord rooms. The video
perlormance is stunning.
Superior lo almost anything
we have seen. Comera and
lens is an integral assembly.
Excellent Condilion. Rugged
black ABS enclosure. 8 pin
mini-DIN & Sid. SVHS jock.
Size: 8'Dxb.5"H. Sorry, we
have no data on using the
serial port. The unils self 1est on power up and the video is aclive.
Reg price over $4 SPECIAL PRICE...$27%ea.

Plegse defdch and save.

GO UNDERWATER (down to 60 f1.)
Waterproof B&W CAMERA

with INTERNAL, INFRA-RED ILLUMINATOR!

mount included. Specs: 1/3° CCD, 400 Lines resolution, 0.05 Lux sensitivity, AGC,
Auto Shufter. Operates on 12VDC @225maA, 4mm, 78° FOV lens, A real glass lens. NTSC videa out, Superior
consiruction. SENSITIVE la IR Ulira small Size only: 1.25" diom.

X 2" long. With 60 11, cable. Great for general outdoor use also. SPECIAL GM-300KIR............$199

NOW YOU CAN SEE WHAT the "FISHES ARE DOIN’)

Sleek block anodized, BRASS, housing is O-Ring sealed & WATERPROOF. Adjustabd

NEW, "STEALTH CAM”, MICRO, with AUDIO!
The sleek aluminum housing fits like a glove! Removeable mounting
bracket and o 1.3M cable with BNC vid., RCA aud,, (internal mic] & DC
barrel jack for, no sweal hook up, Why fool around with an open PC
board? Now you can have the "STEALTH CAM". 1/3* CCD, 410 Lines, 0.3
Lux, AGC, Auto Shutter. Pwr, from 9 fo 12VDC @110méA, 250k pixels, Sid
model, 4mm, 78° FOV lens, Pinhole model, 90° FOV. A real glass lens.
Focus from 10mm to infinity. NTSC video oul. Only 1.7 ounce! SENSITIVE 1o
IR. Size Sid: 30mm sq. x 29mm d. PH is 16mm d, WARNING: Don't
confuse these models with LOW RESOLUTION, HIGH LUX C-MOS CAMERAS
GM-20005-5TD, w/audio . $79.00
GM-20005-PH, w/audio ... .$79.00

MINI, WEATHERPROOF, COLOR BULLET CAMI
For those applications that must be color, this is it. Black anodized,
aluminum, housing is O-Ring sealed & RAINPROOF. Adjustable tilting mount
Included. Specs: 1/3° CCD, 400 Lines resolution, <1 Lux sensilivity, AGC,
Auto Shutter. 12VDC @180maA, 4.3mm, 78° FOV lens, A real glass lens. Sid.
video oul. Size: 32mm diam. X 65mm long. 24° leads with RCA jack and DC
jock.with AC power. ndapler. Ready o go!

SPECIAL, GM-400K............. $519%ea.

COVERT VIDEO SUNGLASSES, For those who need to know!
The ultimate undercaver wear! This is the camera thal sees what you see,
hears what you hear and does it with stealth and style! Popular with TV
expose’ shows. Provides undetectable, low light color video, Specifications
include: 1/3 * CCD, >350 lines, 510 x 492 pixels, <1.5lux, external 12VDC
powered. Includes corry case. Tinled lenses in black aviator style frame.
Pholo sensifive lenses avalloble.Please allow 3-4weeks for delivery,

NEW! DAYLIGHT to LOW LIGHT MINI CAM, with
AUTO IRIS LENS!
For those applications that must
work from down "ill dusk, this is it
Rugged aluminum housing with
dual mounting sockets. Specs: 1/3°
CCD, 420 lines resolution, 0.1 Lux
sens., AGC, Auto shutter, 12VDC
@120mA. Take full advantage of
camera sensifivity with the super,
Amm, {1.4, 78° FOV Auto ris lens
included. Video out on BNC. Size: 50mm sq. X 65mm long. Power
adapler included. Ready 1o go!
SPECIAL, GM-510-A/1...$199ea. or 2 for §369

PRICE BUSTER, DSR COLOR, MINI C-MOUNT
New, model GMB59, Size only: 2° x 2" x2.57,
Lotest 1/4° CCD technology. Res. 350 lines, sens. ,
<3lux, aulo white bolonce, AGC. Aulo iris
connector. 9-12VDC @150ma power. BNC video
out. Swilchable gain. Superior cast aluminum
housing with fop and boftorn mounting. Perfect
for general surveillance. Less lens. LESS lens. See
options below. Special, GMB859....$17%a.

WOW! SUPER COVERT

“BODY CAM"” PINHOLE CAMERA
Now available in WIRED or WIRELESS version! Super
stealth, Super small, Super lightweight, Operates from 9VDC. Wireless
maodel iransmits on channel 59 cable with 100mW of power! Provides o
range ol up o 1500 feet or more with a good
receiving anlenna. Bow fie anfenno with balun and
*F* connector included. Size:1. SWx 2°Hx I'D
‘Commercially made and BRAND NEW! The best
“plug and play” unit ovailable. Both models include
the excellent GM1000-PH camera shown lefi
BCIKW, Wired....§169 Wireless....

Items we are looking for:
* Esoleric electronics/electro-oplics = Small precision gearmofors.
* Detectors, Stifing coolers efc. » Thermal imaging systems.
| What you would like In our next ad? = Optical mounts.

$.299

J

Regular Price...$2895.00 Special Price....$2295.00

|
|
VIGA, MC,|AMEX, DISCO!I/ER, céD.
ORDER: 800-810-407, TECH;L 603-668-2499
FAX: [603-64417825 EMAIL uAltddu@Hac.net
'300 BEDFORD STREET , [MANCHESTER,
low cost MICRO BOARD CAMERA, w/audio 1/3* CCD, 410 Lines Res., 0.3 Lux sens., AGC,
Auto Shutter. Pwr, from 9 fo 12VDC @100mA, 250k PIXELS, Std. model 4mm, 78° FOV lens, Pinhole, 90°
[FOV. A real glass lens. Both focus from 10mm fo infinity. Std. NTSC video out. 1/2
ounce! SENSITIVE to IR Size Sid: 1.25%sq. x 1°d. PH is 0.6°d, 1.6M long wiring

harness with connectors included. WARNING: Don't confuse these models with
LOW RESOLUTION, HIGH LUX C-MOS CAMERAS, Six models fo choose from,

3

END FIELD of VIEW GUESSWORK!
3.5 to 8mm VARI-FOCAL LENS

Brond New, super 1.8 lens allows you
to smoothly adjust from o 97 “FOV @
3.5mm fo.a 44" FOV @ 8mm. Now you
con frame your area of interes? just the
way you want itl Standard CS-Mount
with adjustoble focus and iris
SPECIAL....$9%ea. or 2 for $189

C-MOUNT LENSES

STANDARD
4mm, 80°FOV ..
6mm, 60° FOV ..
8mm, 40° FOV..
12mm, 28° FOV ..

LOW LIGHT
16mm, 11.6, 15° FOV
8mm, 1.3, 40°FOV
4mm, 11.4,78" FOV.
2.8mm, £1.3, 90°FOV ..

AUTO IRIS, LOW LIGHT
4mm, f1.4,78° FOV ...$99
2.8mm, 11.3, 90° FOV
Custom cable.....ccsureanae.

(" SUPER, HIGH SPEED 1.2, 6X, 8.5 TO 51MM, )
MOTORIZED ZOOM,
3 molors, zoom, focus and iris, standard c-
mount lens. Compact & lightweighl. New
Computar type: H6Z-8512M3 Operates from
6-12V dc power. New.

REG PRICE $350

.............. 1

New ZOOM LENS cohmaousn W Imjnal Iris motor
control signal, makes ANY motorized lens an Auto Iris
lens os well! Super deal with lens....$349

MOTORIZED ZOOM LENS SPECIAL,
6X Magnification and Avto Iris too!

GM-1000A-5TD.....$60 GM-1000A-5TD/Avd....$65
GM-1000A-PH.......560 GM-1000A-PH/Aud....... $65
GM-1000A-CMNT. $60 GM-1000A-CMNT/Aud.$65
Micro Lenses for GM1000 series
2.5mm, 150°........$22 8.0mm, 40° {2.0...$22
4.3mm, 78" 1.8..$22 12.0mm, 28" §2.0...$22
6.0mm, 60°12.0...822 5mm, 70°PH......$22
C-MOUNT, CCD IMAGE INTENSIFIER,
NOW a MINI HAND HELD VIEWER ALSO.
Our EXCLUSIVE GM-15K, US. made 2nd GEN. I system provides up
1o 15,000 gain. Add frue night vision and super IR capability fo any
quality CCD camera. Installs between comera & your C-mount lens!
Useful as o hond held viewer with our eyepiece & battery holder.
Makes your intensifier wice as usefull. One of the smallest viewers
avoilable! Truly fits in the palm of your hond. Size: 2°d x 3.47
GM-15K INTENSIFIER......... $995, GM-15K with GM600 CCD CAMERA.....51200
25mm, 1.4 Lens for use as a pocket scope.................. 8125
6mm, 1.3, 1/2" lens for GM&00................ 3069

12,5 1o 75mm & Super Fast f1.2

New, fabulous hi-res. apfics with std. C-Mount.
Superior Fujinon and Vicon lenses, Normally
cost from $600 10 $1500. There is no substitute
for a good lens! All drive molors will operate
fram 6-12VDC. The Auto iris has a buill in amp
which works with any cameras videa outpul. No
special connectors or A/l plug required. Model
B-6XENC has HP optical encoders for postion
feedback of focus and zoom os well.

Special, Type B-6X...........$17%eaq. or 2 for $349
Special, Type B-6XENC...$22%aq. or 2 for $399

NEW! 0.008/ux, COLOR NIGHT VISION CAMERA!
UNBELIEVABLE LOW LIGHT PERFORMANCE.
Our GMV-2K, DOES it in COLOR TOO!
is s it Perlu!munce is enhanced

For covert, military and scientific opplications tha! mus! be col
through low speed electronic shuttering and digiral frame
memaory, With an aulo iris lens, 24 hour monitoring is
possible. Auto sensilivity mode sfarts os I becomes dark
Eight Gain/Shutter modes are user selectable. Normal, X4,
X8, X16, X24, X32, %64, X128. These provide frome rates
of60,15,8,4, 3,2, 1, and 0.5 frames per second. Auto/
Manual white balance. Aluminum housing with dual 1/
4x20 mounts. Specs: 113" CCD, with 291K pixels, 320 Lines, <1 Lux sid. mode sens., 12VDC @200maA, Sid
video out on BNC. Size: S4mmx50mmx94mm long. With pwr. adapter. All functions can be externally
controlled vial an 8 pin mini DIN. Uses sid. ¢-mount lens not included

New ltem, GMVZK...... $58%¢a.

| For day to night obsevation use 4mm, f1.4 A/l lens with custom cable.........§ 99ea.

New ZOOM LENS CONTROLLER............. $169

MOTORIZED 10X ZOOM,
SURVEILLANCE LENS

New. Timm to 110mm, f1.8, C-Mount
Fujinon, industrial quality oplics paired
with precision drive enoble smoooth
remote operafion of FOCUS, ZOOM
and RIS, Unil is open frame, black
anodized alum. structure supports the
sophisticated drive. fwvo models: Mod
Z5sid, er Mod Z10 has HP optlical
encoders for position feedback (128ppr] on zoom & focus Edmunds
sells the lens w/o drive for $86%ea. Malorized unit sells for >$2000.
Very limiled quantity. Don,! cry when these are gone! SPECIAL PRICE

Model 75.....$34%a. Model Z10.....%

New ZOOM LENS CONTROLLER......

J\
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stondard video signal and
you've got on alectronic
“watchman® diligently

W wotching the entire scene.
Or any adjustable sized areo within the scene. Such as o doorway of
even o drawer or cabinel. A state of the orf security ald. The unit will
close o conloct when if senses o change. Use it fo turn on o VCR or call

\

A

lrand New, Video Mation Sensor. Model VMI0, Attach tocmv [

-~

skl i

Q=ILe @R
\

NEW, 2.4GHz VIDEO + STEREO AUDIO TRANSMITTER
with SONY, CCM-PC5 COLOR CAMERA.

Originally sold for $500! Now available for a fraction of that
price. Great looking styling. Comera has o very stoble,
odjustable tilting base, front panel LED pwr. indicator and
sensilive buill in eleciret mic, providing excellen! audio and
video performonce from one compoct package. Simply
conneci camera Io the complelely self contoined 2.4GHz
transmitter. All cables supplied. You can ransmit up to 700
feet cleor line of sight! Companion matching receiver works with any
TV or VCR. Internal patch antennas. Comera has odjustable focus
6mm lens. (1" 1o infnity, macro capablel Auto power off when the
| privacy shutter s closed. Power is 7-13VDC. (all pwr. odapters and
cables included) 173" CCD, 330Lines res. 35% betier thon stondard
VHS! Con also be used to fransmil VCR or comcorder output fo
another TV for remote viewing.
SPECIAL, 24GHz SONY-ASTROVIEW $189, complete 3pc system or 2 for §339
Order additional 2.4GHz TRANSMITTER/RECEIVER pair less camera...$129 set.

COMPLETE SELECTION of COVERT CAMERAS, all available with audio,
Specification for all modeds include: 173" CCD, 410 Lines Res., 0.3 Lux sensitivity, Power from 9 to 12VDC
@100mA, 907 FOV lens excep! dome and PIR which are 80°, All focus from 2 ft. fo infinity. Stondard NTSC
video out. SENSITIVE fo IR. note: Smoke & Motion defectors nol funclional, Clock & Exit operate normally,
Dome is 3.5'H » 5.5"Diam. Don't see what you wani? We con put a camera in anything you desire. Call
tech, support for quote

B
Smoke Detector, Motion Dector (PIR, Clock) or Dome Camera, Spec -$9%ea.
Exit Sign, Special....$119e0. Please add $10 for audio. (any model)

16 CHANNEL DIGITAL VIDEO MUILTIPLEXER,
allows real time, multi-camera recording fo tape.
NEW! Americon Dynamics, 14B45L-16. Allows recording of up 1o 16
comeras on one video lape. Video loss detection and pre-loss frame
memory. Manual/outo comera selection. Con be rock mounted

AD14845L-16, Special....... $49%ea.

A comercial quality unil. Very limiled quantity ovailable.
\

the hounds. Auto or manual resel. Compaci, oc powered. Adjusioble
sensilivily. Video loop through jock. NEW VM-10.......$189.
DIGITAL VIDEO CHANNEL MODULATOR,
WORLD's SMALLEST
Moake your own TV Channels! Your in-house cable TV network!
Mow you con take standard video & audio from any sowrce: camera,
camcorder, laser disk, VCR, game elc. ond create your own cable TV
channel. You could have channel 72 for the front door, 73 for the VCR
and 75 for the baby's room. Unils have a built in sequencer for
coscoding mulliple unifs,
allowing multiple
sources on the same
channel. Sersor inputs —
allow security contoct
closures to generate
audio alerts and —
automatic channel swilching. Built-in video amplifier allows the MOD-
70 to be mounted ol the video comera without signal loss. Combined
stereo inputs, AV cobles included. infernal test bars and oudio tones for
System sefup without live video, Covers UHF 14-6% and Cable 70-125
with Crystal controlled +/- 5khz stability. E-Prom channel memaory,
Specs: Out level +22dBmv, Vid, Freq. Resp. +/- KB, 75 Ohm /0, Vid. 5/
N 52d8, Aud. S/N 50d8. 12VDC pwr. DC odapter supplied. Size: 3.4° X
2.2° % 0.9°, extruded aluminum pkg. with block powder coat finish. 5
year hd. warranty. Two modeis, single channel of thees channels.
MOD70, One channel -$9%ea.
MOD70/3, Three chann .$19%a0.
CO-AXIAL VIDEO CABLES, New!
100’ RG-6, low loss, or 10" RG-59B/U, both are 75 chm & BNC
terminated , both ends. RG-6 = Belden 9114, RG-59 = 1-COM
Special RG-6..§15¢ea. or RG-598/U..$5e0.
New GME- 1000, 2.4GHz FM Wireless Video
FCC Approved, Range to 3 Miles* Line of Sight |
Superiot commercial quality and
functionality with fectures not
avoilable elsewhera! Transmits
color or B&W, NTSC or PAL up to
460 lines resolution plus audio
chonnel and wo alarm contoct
dosures. The uitro high sensitivity
receiver provides superior Line of
Sight range *ouldoors with gain
antenna. The video signal is
protecied by a video loss alorm
as well as a 24-bit identification
code. Stand by mode reduces
transmitier power draw 1o 10mA
when no video is present. Four
user selectoble channels. Rugged
all stesl construction. Size: 3.4"Wx
4.3°H x1.2°D, Both units powered
by 12VDC. 200mA TX ,350maA RX.
Via simple screw terminal
connection. System incl
Transmitier with omni antenna, Receiver with 8dB palch anfenna, 2 AC
power adaplers and manuol. 14d8 patch and 24dB parabolic 30° X 24°
onfenna also avoilable

Complete system......... $595, less recv. ontenna.

[ NEW{ HIGH RESOLUTION DUAL PAGE QUAD
FULLY LOADED with FEATURES not PR'CE!

The GMS-BO BAW quad processor, is on unbeatable value. The
systern offers 4 or B camera inputs. Full screen image, slngeorduol
poge REAL TIME quod display, super high resolufion: 960 x480,
Independent adj. for each chan. Alorm fime (1-20 sec ) 8
alarm inputs. Auto Sequencing miode w ith ad]. dwell1-4 sec. User-
friendly ponel. Real quality video processing and o ruly remarkable
price. Specs: « 8 video inputs. *Video output: | monitor out and 1 quod
oul, *Guod Disploy: Single page or dual page swilch. = Alorm input: 8
alorm inputs *Buzzer: Yes *Alorm outpul: 2 Alarm Oul *Dim: 239 x166
%55 mm. *Pwr: AC 24V

SPECIAL! PRICE BUSTER, GMB-BQ.......$225¢0.

MITSUBISHI COLOR VIDEO COPY PROCESSOR

MODEL CPI00U, Thermal transter, dye sub. process. 640 X 480
resolution. NTSC, Y/C, SVHS, RGB TTL ond analog inputs. Parallel port os.
well. Prints & 70 seconds per sheel color and 35 sec. per shest mona
Internal poge memory freezes image for multiple prints. Includes
manual and supphes for 100 prints. Additional availoble. Used in good
condition. Perfiect for screen grabs from VCR of computer.

Original cost $1500eq CPI00U, Special........... $24%a.

NEW! 4 CHANNEL, VIDEO AUTO SWITCHER
Madel GM34, Connect 1o any four =
stondard video signals and they will be
sequentially outipul fo the dual rear panel
BNC outputs. Fron! panel user adjustable, variable dwell | fo 15 sec per
channel, Auto or monual switching with channel byposs. Compoct only
B46"Wx 3.7 Dx L75" H, oc powered. Video loop through.

GM-34, Special....... 579

IN-LTD.

VIFA, MC, |AMEX, stcol/m cc!go
ORDER: 800-810-407 TECHJ;SUJ 66§-2499
FAX: 603-64417825 E-MAIL urjtddu@tipc.net

800 BEDFORD STREET,

MANC!-YESTEE‘ NH 03.’05

WORLDS SMALLEST
sss JOOMW o=
VIDEO TRANSMITTER,
Incredibly anly 0.98° x 0.8° x 0.037 in size. Transmits crystal
controlled hi-res. imoges with 100mW output! The transmitter
you've been woiling for. Shown octual size. Smaller than the
9V batery which powers i1,
Drows only 35mA! Faclory tuned.
Receive on cable channel 59. Will
work with color or B&W cameras.
UHF Bow tie antenna with balun
and 3' F cable for TV Included
Perlect with our GMI1000A. Both
will fit in o cig. pack with battery!

TVX-100.$179. with GM1000A-PH CAM...§249.
4 HEAD TIME LAPSE VCR, Records 24 HOURS!

r
~

Used, refurbished, lote model VICON model 424's of only 2/3
off the regular price. On screen programming, time/date
stamp, audio, index search, power loss recovery and olarm
inputs. Excellent, with manual

VICON 424, Specidl............ $399ea.
SCIENTIFIC, 1/2"” COLOR CCD CAMERA
] *YC/SVHS out
= 380K Pixels

* 460 Lines

- % *<] lux sens.

All parameters adjustable from outside comera! Parfect for

micrascopy, inspection or surveiliance. Infernal or external

syne, Inferlaced or N/I, Adj. shutter, 1760 1o 1/10000 Sec., Three

slep Aulo White Bal. ‘Auto ris output, C or €S mount, Manual/

auto gain or ex1. variable gain. BNC video oul, 12V@ 250ma

pwr., vio sid. borrel jock. The GMA70-C has It all! Aluminum

housing. Size: 50mm W x S0mm H x.145mml
SPECIAL GMA4T0C, less lens.........

( SEE in TOTAL DARKNESS!
WEATHERPROOF IR FLOOD,
48 powerlul LED's projact a 40 deg
FOV beam up fo 45 feel. Aulomatic on
at dusk off ot dawn! NOVAC power.
Rugged anodized aluminum, housing
with odjustoble mig. bracket Size:
Ax5"x6.3"L Commercially mode. Brand New!
WPIR........517%aq.

WEATHER RESISTANT Camera Enclosure,
Solid, exdreded aircroft
aluminum. Glass window
Strain reliefs for cables.
Size: 3.5'wx 3.Th x4,

Special........ce.....$5%ea.
w/110V heater... $6%ea.

$45%a.

!

CLOCK RADIO COVERT CAMERA
New, Magnavox clock radio with covert low light videa camera,
Specifications per our
GMID00A shawn on
page two. Connect the
outpul lo anything with o
“video Inpuf” jock. vio
RCA style ouput plug.
CRC-15TD, Special.......... $12%.ea

¢

$5000 HI-TECH SURVEILLANCE SYSTEM, NOW 82 % OFF!
THIS SUPER SYSTEM INCLUDES:

* MOTORIZED, 6X ZOOM LENS
* MOTORIZED, 360° CONTINUOUS PAN
= « MOTORIZED, TILT up to 90°
* PHILIPS HIGH RES. 1/2" CCD CAMERA
* OPAQUE BLACK INNER DOME
* CLEAR ACRYLIC OUTER DOME
* ZOOM LENS CONTROLLER with A/l
* PAN and TILT CONTROLLER
‘Walk into any major department store and you will see
these fully integrated systems, Manufactured by
Sensormatic, the same company who supplied the
Allanta Olympics! These ore lale model, new in the box
systems. Virtually ready fo use. All you odd is power and cable_A quality Philips, 1/2°, B&W CCD camera
provides 450 lines resolution and 0.5 Lux sensitivity! Their best grode CCD. Anodized aluminum
construction. Caomera plus Pan & Tilt are powered by external 24VAC via the included Pan & Tilt controller.
Super 6X, 1.2 motorized, Zoom, Focus ond Iris lens provides the capability of “dose up® inspections.
Zoom lens controller with auto irls cnnlml mluded Size of dome: 14" diam. Includes mounting kit for drop
ceiling installation. Sensormatic price

COMPLETE SYS'I'EM SPECIAI. .3895eq. or 2 for $1699

PANASONIC DIGITAL, PROFESSIONAL, COLOR CCD CAMERA

* Avto/Man White Bal. * NTSC Output

= 8X f1.4 Zoom Lens = Auvto/Manval Iris
=10.5 to 84mm / Macre = Auto Focus

* Manval Zoom = 3 Step AGC

« Stereo Mic Inputs = Earphone Oulput

They are used in excellent condifion. Specs: Res 380 Lines, S/N: 46dB, Sens. 7 lux. Size with lens: 10.75L

*4.5"W x 4.5°H. 171000 sec. elecironic shutter for clear fas! maving imagery, Supplied with users manual
New CA-10 cable New Panasonic WV-32038 power supply with video and audio RCA oulputs as well! A
§2800 package, very impressive.  WV-D5000 SYSTEM, Special.......5299ea. Complete

MOTORIZED PAN and MOTORIZED TILT
with Pan and Tilt Controller.
Now you can remolely PAN and TILT your video coms. Vicon model 3030 indoor
units ore NEW ond operale on 24VAC provided. The complele system includes
Pan & Tilt controller with internal power supply Easy hookup, Info included. Max
lood 7.5Lbs. Size: 5.25'W x 5.25°L x 5.25°H Approx. -10 lo +50 deg. of filt

| Commercial quality unit VICON 3030PT.......... $249

NEW, SONY, CCM-PC5
COMMUNICATIONS CAMERA
HIGHLY RATED, TELE-CONFERENCING CAMERA
Originally sold for $400! Now
avallable for a fraction of that

price. Great looking styling
[dosen't look like o luv
comeral) Very stoble,
adjustable tiliting base, front
ponel LED pwr. indicater and
sensitive buill in electral mic,
combine 1o provide excellent oudio and video performance
from one compoct packoge. Designed o fit unobirusively on
lop of your monifor. Ad|. focus dmm lens. [1° lo infnity, macro
capablel Auto power off when the privacy shutler is dosed
Powered by 7-13VDC. lodapter included) RCA out for video &
audio. 173" CCD, 330Lines res. 35% better than siandard VHS!
Size mm: 119 W x 95 D x 60 H. Sony quality.

SPECIAL CCM-PCS......$8%a. or 2 for $169

ASTRO-CAM, SCIENTIFIC, CCD CAMERA with
THERMO ELECTRICALLY COOLED HEAD

Model TE3N/A with KODAK KAF 0400-C1 CCD, Manwloctured in
1994 these cameras were over
bought by a lorge analytical
Instrument compony. They are
in like new condition. We have
no dato af press lime excepl
for the KODAK 768 x 512 CCD
spacs. Wovelength sensitivity is
from 400 lo 1080nm. Less than
1.5% non linearity. Fon cooled

i

Bayonet lens mount for 35mm
objective. llens not included)
These heads are used in the
Copella and Antares systems
from Astromed/Astrocam. With
readout rofes of 500kHz lo 8 MHz, 12-14bit dynamic range, No
image retenticn log or distorfion, high folerance fo overaxpo-
sure. Size: 4" 5q.x 6 Long. Any info would be helpful. Sorry, we
| donot havethe inferfoce. TE3N/A, Specidl.......$39%ea.

Write in 107 on Reader Service Card.
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NEWPORT, PRECISION TRANSLATION STAGES. w 75mW ARGON LASER. Brilliant Turquoise beam, ARGON LASER POWER SUPPL
for those with @ NEED to PERFORM! Uniphase Model 2213-75 w/2113 power supply. INDUSTRY STANDARD,
MODEL 400 or 406 X-Y PLATFORM The 488nm, TEMoo mode s something to see! Power lor o AMERICAN LASER 60X

*serious” display. Excellent plug and play condition. Power
supply |used] can be controfled remately with optional
interfaces. Standard 220VAC operalion. Compact power supply
& and fan cooled head. Less than one third the regulor price.
up to 100 bs. Provides 112" ravel. ||\ jnised heads. Reg. $6000, OUF Prica.............. $1995
«200urod deviation. Model 400 has 2 % g
« * solid fop plate, The model 406 Basic remote...$175, Remote w/LCD display....$595
shown lefi] hos a 2 25° diom. clear || COMPACT 3mW ARGON LASER, New, Uniphase 2202-3 with power supply.
aperature though the unit, Both include 2ea. SM-13 vernier
micrometers with 0.00lmm resolution. Size: 5.5° % 5.5

We were fortunate to obtain these
unused and factory refurbished ALC
60X power supplies. Always in
demand but hard 1o find. They can
power mos! Argon heads up fo (k
12AMPS. We have no manuals at :
press lime. il you have o 60X series
head or similar this is the unit for
Brilliant Turquoise beam. Looks as bright as a 20mW HeNe! The 488nm, TEMoo mode || you, 110VAC power. Rugged

Two orthogonal posifioners in one
low profile unit. Super stable pre-
loaded linear bearings can support

. - Is somathing fo see! The power is in the wavelength. This highly visible beam operates where the eye is anodized aluminum, housing with internal fan. Size: 8°x8°x11°L, 22 Ibs.
Y (SEENEOR price SO0, Srmritt s $249ea. || most sensitive. Very impressive for ' size. Head only 2.5"diam. and 13" long. Plug and play operation. || pon't miss out. Very L Oty, ALCA0X...§399ea. or 2 for $695
MODEL 436 TRANSLATION STAGE Standard 110VAC operation. Compact power supply and fon cooled head. Less than 1/4 the price of a
new one. looks like a scaled down 2213 shown above. Reg. $2900 Qur price.........$695¢ea. OPTICAL BANDPASS FILTERS
s 'Ldk: ti:“""g iﬁ?n RSP SN Y 3 E Each kit includes three filters. One 420nm +/-7, one 520 +/-22, ONE
capacity. Lockoble, stackable, 600 +/-18. Mg, by CIBA-Carning, in

—

f FREE ARGON LASER with POWER SUPPLY?
reversible for |ﬁdf70‘ ”Q'"hf:lm 1émW Brilliant Tourquise Blue,
ogemllmn Hc: ;md corbide ) = || Our low price is like paying for the power supply and getting the laser FREE! The 488nm,
:u;’&?u:'t\'r:: drrae-obmi m-zgann?h\b TEMoo mode s nearly 10X brighter than a 16mW HeNe! This is the laser you always
fopped Fades pvou:ded <126 trod deviafion Suppiied with the ‘wanted but couldn afford. Perfect for that kick butt light show! All are in good, plug and
ST vernior micromater actalor il Ifi"lmvei and 0.001mm play condition S;'c;ndard IIS‘;‘|AC np;aru!lon Integral fan cooling. We pntedrhcwzoia
resolution. Max. stoge ravet: ' Max load 125ibs. Sze: 3.5° x 61 system for less thon others charge for the power supply alone. Why spend more

1 Always in demand. Limited Quondity.
NEWPORT PRICE, $600, Special....... $24%aq. New Price..$5K+ SALE.... THIS MONTH ONILY....$799 Complete
NEWPORT OPTICAL MOUNT

FANTASTIC LASER LIGHT SHOW SYSTEM,
Super quality brand new type MM-2 mirror i !
i, Wl T v Hock ort bass, pracision Operates with Internal or External Laser !

The versalile Beamscan system requires no external PC
f"}'w‘h srg:]r:qss S’ﬁ ﬁl“s'm"';:;m‘ with The processor is bulli-in o boowr sen i controlled
7T=duqe' Eu; m'l'fs on;?q“;?:e: na;?lfn?:n using on infegral twenty key touchpad and backit 2X16
Block arodized ;ﬁnummnskmion x LCD display. The user can create simple or complex
patierns with a few keystrokes. Beam effect sequences
OUR PRICE...........$39.00ea. are Played Bock for a user programmable position and

Beautiful to look ot even if you don't need
one. Reg. $80 eoch. Now...$20 per set

ESOTERIC OPTOELECTRONICS

Toshiba LINFAR COLOR CCD type TCD2301 C

[shown RIGHT] Features a 3648 X3 element

1 line image sensor. Designed for high end poge scanner. No data

on driver board. Complete specs. for chip included
SPECIAL....§19ea. or 2 for $29

MIRROR GALVOS, Open Loop, X/Y
with 40mm, firs! surface mirrors. Galvos are
General scanning model Z1483. Both are pre
mounted on o black anodized aluminum plate and
pre aligned for operation.

original seoled packages. Each multiayer
dielectric filter is 0.5"W x 757L x 175" thick.
-

—

LA

Limited Quantity....... 5249 set
duration. Events may be friggered by external audio.
RURIE FRCTOMULIPLIER TUBE, . 3510 Over 80 pattems and 15 beam effects are pre Three model from which to choose: || CROSS-HAIR RETICLES, New precision ruled glass. 1.8° diom.
New, Boxed. (shown LEFT) Side window fype, 300-600nm, programmed. '2;*“"9 level i ’; °=<‘!'="f='|f-‘ Model GM-XYPN without laser......$call Z T\ x.125" thick. Give your projects a proflessional
Data sheet supplied. Data avoil. on Burle website. Reg :mﬁﬁ:ﬂ?gf Nvﬁtﬁx‘w&f‘u‘;f‘;ﬁ;;g;uv Model GM-XYPY, w/5mW HeMNe...$849 e )( i ) touch. Usually quile pricey
price $85ea SPECIAL ............ $29ea. ﬂxmm v yaabwaltanty ¥, Model GM-SHXYP 2nd Scanner.....$229 b Specidl..........5 for $10
, \

LASER SIGHTS, 650nm and 635nm
Rugged and Dependable.
Windoge and Elevation are easily
odjustoble using internal adj. screws.
Custom mount, alkaline bottery and
temote switch included. Simply
specify your make and model
LASER SIGHT, Super 650nm........
LASER SIGHT, Ultra 635nm...

HIGH RESOLUTION,
OPTICAL REFLECTIVE SENSOR IC,
HP type HBCS-1100

] fE'_—_“"

o =i
= 55

J [ 4 Control module confains microprocessor,
e \ i s alphanumeric display, 15W friple output power supply. A super parts
i~ e | | value or use os intended. With ops. manual. §3%ea. 2 for §69
The HBCS-1100 is an integrated device for reflective oplicol 1

VARI-DENSITY BEAM SPLITTER is MOTORIZED!

. 50mm diameler wheel mounied fo 3VDC Canon
precision gear-molor. Includes a Smm phato-voltaic

|- cell for optical feedback. Riser & base machined from
a single block of aluminum, black anodized. Optical
center 46mm high. Overall size: W63mm x H92Zmm
% D69mm. Removed from equipment.

SPECIAL........... $129e0.

LASER EXPERIMENTERS BONANZA,
Computer |dentics barcode reader with 670 nm laser
diode scanning head. Late model system with remole laser
head in extruded alum. housing, 4°L
% 3°W x 2°H. Head includes Laser,
collimator, 1 front surl, mirror
mounted on resonant scanner, 1°
obj. lens, bandpass filter, and
receiver boord with photo diode

f
|
;ensmg n-s; rr:zg‘;ﬁedi,“s W%Vo:xﬁeéﬁéwmc .00]'“l d&cxn., i i I I| We appreciate your business. You have made it possible for
'00nm visible LED emitter ond odefector. ! | fi
it S ke e b VISA, MC,| AMEX,|DISCOWVER, CdP ; us fo offer unique items for the last nine years. What would

atiern recognition and verilication, object sizing. textile thread o ready for product searches in about 45 days if we are lucky.
founlir\g. g detection, line mu?.t;'_ edge Eleﬂlon and bar FAX: ‘1603 -644 { 7825 E-MAIL vnlid4 u'@!ia c.net | We thank everyone for their kindness ond hope fo hear
code scanning. HP price $27ea. $4.95ea. or 5 for $20 L!rom you scon. Best Regards, Bill Domenica

MORE, NEWPORT TRANSLATION STAGES.

; ] i i i
spot 4 27mm in front of he package. Applicaions include: ORDI"R: 800- ?0-407f‘ TECH] 603-668-2499 you like 1o see in upcoming ads. Our Web page will be

>,

( MOUNTED, FRONT SURFACE MIRRORS, odjustable. 1.5°

Exclusive LAB STYLE, class 3A, LASERS,

for those with a NEED to PERFORM! Available in 650nm or 635nm wavelength. " ;’:’:ﬂﬂg“;::ﬁf;:ﬂf:;ﬁ:‘::mv
alto o few other goodies foo! Rugged & dependable. with a | year warranty. solid aluminum base. Four ollen screws
MODEL: DESCRIPTION: EACH || adjustable X & ¥ beam position. Aircratt aluminum housing. for adi. Single miror base unit is:
270 LAB JACK $249 || internal battery | included | rear push on, push off swilch. AR e e Son AR LR, i bose
RSA-2T 360 deg. Rotary Stage  $129 coated end window, Shock protected. 75diom., x 2.75°L 650nm $69 or 635nm $99 n KS-LK fect for home holography.
with Cleor Aperture. Remaved from laser system. Excellent condition.

625A-4 Laser Holder $149 NEW, LASER DIODE MODULES Single......§14.95 Double.....§19.95
ol Raofy Stige i SPECIFICATIONS: CUBE BEAM SPLITTER, 13mm x 13mm.
M36 Translation Stage 5249 DCPower: 45- 9V, @6smA i . 650nm 5X Brighter...$29 o prec'i:'::'l:ghl ’u"n::e prisms, flat fo two
:::,A-XY :mmm :;al?i Power out: 4.5mw max. | *m 635nm 10X Br ig hter...$69 waves, Bonded and AR coated, Permanantly
415 Vertical Tronslation Stage $129 Ringe A0 e *635F 10X adj.focus.$89 mounted on alum. plate. Spit opprox: 83%

$5ea.

M350-90 Mounting Plate 90deg. 529 e e e IR R thru, 6% spll. Special..
MA36 Translaflon Siage $190 MERCURY SHORT ARC LAMPS
M150 Magnetic Mig. Base $129 The best value for commercial, Subminiature, laoser modules. Glass collimating lens provides e -~
420 Unear Translation Stage $119 1.5mRad performance. [divergence comparable to HeNe lasers.) Wide input, internal surfoce mount, %—_ﬁ W
i teristi
A e 4.5 1o 9VDC power supply. Machined brass for excellent thermal characteristics. Provide intesse UV cod visitile Muminoho s

IR LASER DIODE, 5mW, SHARP LT022MD, Brand new! . e
HP10706A INTERFEROMETER $129 Popular Smw, 780nm laser diode. Excellent for laser communications, alarm OSRAM HEO 1500W/P1. 1500W. ".Si'.l"?ea‘
HP10703A INTERFEROMETER $129 systems, coverl iluminators efc. Highly visible o CCD cameras. These must be Oiitaed wold owkn :
:s}g‘;:x IR’:‘CEERI:EE:OME“R ::g: protected from excess current and stotlc electriciy. individuolly tested. ILC MSH 10003GI, TD0OW............... 539¢q.

ial.....$7.95ea. 3/$2
MELLES GRIOT SHEAR PLATE yin ] |1 Specha.- $7- 9w 520 INFRA RED TRANSMITTER and RECEIVER MODULE.

RUGKERAURUILSRER g 556 MICRO, POSIHOMER 350: INEW, MINI LASER PATTERN PROJECTOR and IT'S PORTABLE TOO! Perfect for remote conirol or covert signal system.
IPRODUCT FEATURES: = New, Key FOB style IR transmitter from
MANY MORE, LINEAR STAGES and RELATED « Buill-in microprocessor confrol. Polaroid, becomes
MOTION CONTROL ITEMS in STOCK * Approximately 40 patferns. the perfect
« Spinning and geomelric laser displays e anian Io h
(CALL FOR THE LATEST INFO N ITEMS FROM: * Patlern modes; Auto, Manual, & sound control panion 1o the

tiny SHARP GP1US81Y
Integrated, high
sensitivity receiver
module, Size: 0.6°x0.6"x0.5h" Typical range of 25 to 40 feet
& With data. Revr. has only three connections! Excellent

* Wireless remate conirol.
n ﬁ?r'gm - :ﬁ";{m&n b :EHRN%'::H « Laser patterns can be easily projected in any diretion. e
-_.3‘ g‘a
s

= ORIEL » VEXTA = And Others « Battery or AC powered
- = 4 x "AA” bafteries & AC adapler incl.
‘ =) » 635nm 635nm Class Il laser for excellent visibility Ly
5,_ :tﬁ"rhmmmgggém:d A i classroom project. Package includes 4 IR iransmitters and
L 2 Rreceivers.  SPECIAL...$10 set or 6 sets for $50

» Dimension: 16.0cmil] x 15.0cmiW) x 9.OcmiH) ,ﬁ...})
« Weight: 600Grams.lincl. batteries.) (EZ‘FA, Items we are looking for:
* Range: |2meers  Esoferic elecironics/electro-opiics. » Small precision gearmotors.
o * Approximately 4 hours run fime from batfaries. MINI Laser Projector, Special........ $ = Detectors, Stirling coolers efc. = Thermal imoging systems.
1 * Mig. Warranty for 1 year. * What you would like in our next ad? = Opfical mounts
J

J
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DOVER AIR BEARING X/Y TABLES, ULTRA PRECISE,
Like New, The ullimate in precision mofion conirol
Leadscrew operated air bearing tables with
1-20 Microns fypical repeatability
Straightness, <1 micron each axis, angular
error, <1 orc/sec. Squarenass, <5 arc/sec
Three types: Model "A" has 6°x6 * travel with 2
lype 23B15-021-02, 4.85A 24V Rapidsyn
stepper/encoders. Type 'B* is as above without
molors. Type “C has 4°x5" travel with two Compumolor LEST-51-MIR
steppers TYPE “A".$1200, TYPE "“B".$949, TYPE “C"..$849

MINI ROTARY DRIVE with on board LINEAR SLIDE,
Provides 300° rolation between removeable
stop. Rototes confinuously with-out stop. 2
oplical position sensors for stort & end. Same
stepper as obove. Each full step = ~0,25° of
rotation. Made from cast & machined resin &
alum. Attached slide provides 3° trovel
Construction simillar fo slide obove. Moves 0.008"
per step. Dual opirical end of iravel sensors. Overoll 7.5°L x 5 25°W
x45H Special,........ $4%ea or 2 for §89

UNIQUE LINEAR MOTION BASE,
Origially infended as the mcllun drive for a high end, deskiop, flal bed
; scanner. These are new unils
% removed from a discontinued model.
Maovement is vio a stepper motor and
£ toothed belt drive, which moves the
. carriage 12° accross two polished
slainless? steel roils. (the some acfion
that moves the lamp ocross the
page.] The assembly is mounted to
Wte sconner cover. We recommend removing it and mounfing it on your
base. Includes optical end of trovel detector. Overall size: 16" x 13°w x
2'H. Nicely mode.  LMB-2............52%ea. or 2 for $49

BRUSHLESS DC SERVOMOTOR

with Hall Effect posilion sensors. BEl Type.
DiH23-25-013Z,, 2.25°diam. X 2.5" deep with a 1/4" ball
bearing shoft. A beautiful precision malor. Sofry no
specs. af press time. SPECIAL $29ea. or 2 $49

ULTRA PRECISE, KENSINGTON LABS, XY SEGE
Model §500-6X, 6°X6° of high performance fravel
One ol the best linear stoges available. Highly
repeatoble, ultra-precise. Precision ground surfoces
resull in unmatched loboratory-grade performance.
Linear glass scale, internally offached fo the lable,
eliminates all drivetrain errors not measurable when an
encoder is attached to the molor. System provides up 1o 0.025um res.
over 100 mm. Buill lrom stress relieved 7075 aluminum. Crossed-roller
bearings for excellent stiffness, load copacity and lifetime. Combined with a very
low friction peeiloaded leadscrew and DC servo molor drive provides 20,000 hour MTBF. 100 mm/sec
maximum speed and >50kg load capocity. Size: 15°L x 9"W x 2.75°H  Regular price > $4Kea. X&Y stoge
with motors no drivers. USED, Very good condition

MODEL 8500-6, XY LINEAR STAGE........$1795

COMPUMOTOR 5X series, MOTION CONTROL

The 5X is a bipolar, microstepping drive with built-in
indexing. Drives two-phase permanen! mognet step molors. MOSFET fechnology gives
high perormance in a small package while providing protection ogainst short-circuif,
brownout and over-temp. Bulll-in power supply. Indexer can store 99 multiple move
mofion programs in batlery backed RAM. Programs con be selecied via BCD inputs,
programmable controllers of a compuler via RS-232C Interface.The SX also provides
the following features:

» 16 selectable resolutions (200 - 50,800 steps/rev)

* Smooth microprocessor controlled, wide range microstepping.

* Closed-loop positioning interfoces to incremental or absolute encader,

* Motion profiling ollows distance based velocity change without stopping.

® QOVAC - 132VAC, 50/60Hz power input.

Many features loo numerous 1o include here. Used, excellent condition, w/manual

SX model $199 or 2 for $349 also S model $189 or 2 for $329

ROTARY TABLE with PRECISE <0.0Z° RESOLUTION
Hard 1o find rotory motion bose. This 131b. unit includes 0 9.25° diometer
anodized aluminum plofter with o foothed outside diometer. A foothed
belt surrounds the 0.D. and is driven by a 1/2°diom. loothed pulley
aftached fo the output of a Bayside 5:1 ratio, right angle drive, powered by
a Slosyn, MOG1-LF-504, 1.25V, 3.8A, 200 step per rev., 60 oz/in. stepper
motor. By our estimate this should equate 10 about an 185001 final drive
ratio!l or about 0.0195 deg. per full slep! Overall size is: 14.5W x 17°L x
4.75"H Constuction is of anodized aluminum with o cast structural resin
outer chassis. Remaoved from precision optical device.

A.é\' Sm-l 68
12V SmA 145
B 6V BmA 'I-ll

TYPE A: $19ea. or 2 form TYPE B: $15ea. or 2 for §27

MOTORIZED, ROTARY STAGE, Newport
model 495A, Exteme precision, bidirectional, 360°
continuous rolfation with 0.001°res. Integral DC
motor & encoder. Load independent velocity
servo. Mount in any orienfahion. Copacily.
55ibs, Size: 4.75°x5"x 1.35" 2" clear operture
Reg. price >$2000, Special.... $695

AIR BEARING SPINDLE from DOVER I'NSTRUMENTS
Super occurale motorized air beoring
'spindle & servo molor coniroller. Similar to
534-RF-BDC/MFM. Face plate 4.8°d., Max
RPM 7200, Lood fo 65ibs., axial stiffness:
1,500,000 Ib/in, axiol rofational error <2 micro-inches, radial
rotational error <2 microinches, Operales with 90PSI @
1.3scim. Controller provides <0.01% speed accy. Good cond.
Daver price: >$15K SPECIAL...........$895

TINY, PRECISE, PORTESCAF, SWISS, GEARMOTORS.
State of the orf “ironless” type, mini molors. Mod. A (left:1219€-012-G-400
has 1044:1 Planetary gearbox. Size: 12mm dx 44mm | Model 8 [right}
MN-210-54-0 with opprox: 40:1 spur gearbox. Size: 16mm d. x 43mm L
Both have 2mmd x 6mm L. ﬂcmed smh solder terminals.

@€

$99ea. 2 for S!B?

|
IR o) L
VISA, MC,{AMEX, |DISCOWVER, CdPD.
ORDER: 800- 10-40.7E TECHi 603-668-2499
FAX: |"603-644{7825 E-MAIL uq.’!dJu’Erirrc net
300 BEDFORD SVREET,

c1QacCn CNgd SUVE

I'.c'i'".i'\l.l, LINEAR MOTORIZED MOUNT, This high
quality mini slide provides 2.4" of travel for if's I" x 1" alum
plate riding on fwo 0.18" diam steel rods. Motion is vio o
toothed belt drive from a 18" per
step, B ohm stepper mofor. 1 full
step ~ about 0.008" of fravel
Overall size: 6"L x 3.5W x 2.5°H,
Dual optical end of travel sensors. Alum, construction

SPECIAL.............. $24ea. or 5/899

NEW STEPPER MOTOR

with Belt Drive Pulley, issembly consists
of a steel ongle bracket 4.7 L x 2.6"H on which
is mounted a 12V@4A stepper molor with a 1/2°

removeable toothed pulley. This drives a belt
which rotates a larger 1.8” diam. foothed pulley
Thus providing obout o 3.6:1 drive reduction
There is also o fake off pulley os port of the hub
of the larger pulley. Very useful as a general
jpupase drive in many applications. New and priced for
expetimenting. BELT DRIVE.......$8ea. or 4 for $25
RUGGED DC MOTORS,
High power or mini size,
A. shown right, is a Johnson 7500
series, 12 1o 36V, 1/40HP! 6800 RPM @
36VDC, 510mA @31 oz in. torque. 1/8°d
%3747 hardened, knurled shafl, Zinc
plated steel body, W1, 80z.. Size: 1.4%d x
- | 2.5°L. Fast-on terminals for power inpul
Type A: 4 for $12 or 20 for $49 or 100 for §199
1B.) Shown left, 1.510 6VDC, approx. 3000RPM, @ 3V, 150 ma.
Size: 635°d x 1.3°L, 11ooth, .15°d gear on shafl. Iwo mounting
holes on face. Type B: 5 for $5 or 20 for §15

INEW! AIRPAX ,12V STEPPER,
. \Size: 2.25diom xI'deep 1/4°dx5/8L shoft
) 1:8deg. per step

Special 2 for$5 or

10 for 520

Physik Instrumente, P287 Like New, The ullimate in precision
mation control. Includes two P178.37, 172" diameser PZT mounts.
Each providing up 10 40 microns of ullra preise movemenl
Mation can be controlied from the fronf panel or vio on extemal
conirol voltage. Rack mountable. SPECIAL......$849

120VAC, GEAR MOTOR NEW!

Autotrol madel 7000

All metal construction with mourting ears.

4 RPM, COW rotation. Shaft size: 125D x

8°L, 5° Leads. Size: 270.D. x2.6''X1.3'H
Special $3ea or 4 for §10

OF’T!CAL ENCODER, 4000ppr Quadrature
1000ppr Direct.
SUMTAK, LB1-004-1000. SVDC @ 80mA, 6mm
diam. ball bearing shaft. 38mm diometer X
32mm deep. 100kHz max. rate. A, Band Z

(LINEAR SLIDE, from PARKER, Anodized olum. Ball bearing, 50
Ibs. capacity. Like new, removed from lob

equipmen, Size: 1.75"Wx4"Le.75"H with 3.4° iravel
Reg. Price.....$80ea. Our Price.....$2%ea. 3/579

LINEAR SLIDE, from THK,
Type: RSR 12WVM, with 15" RAIL
Recirculoting, minature LM seris guide. Like new, removed from lab

. —

STEPPER DRIVEN LINEAR SLIDE is STURDY and COMPACT
Based on a heavy duty 1.5" wide, aluminum and steel, dual rail. Drive is
via a toothed bell, powered by o SLO-SYN MO61-1F-504, 1.25V @3.8A
stepper mofor with 200 steps per rev and 60 oz. in. hold. The slides
incorporales superior quality, recirculating ball bearings. Size of slider is
3" x 3" x 1/2" thick with mounting plate. Limited quantity. Unif is mounted
on o /4" thick, block anodized olum. plate. All have been corefully
removed for precision optical equipment,

Model Travel Rail L chghi Overall Size Price

Shotrall: .5 L WLx4AWx65H  $69e0. or S for pok.

equipment. Lood bearing in ol W

directions. Wide block design
Accurate 10 +/-0.04 mm of befler.

Rail Size: 0.95'W x 15°L x 0.34"H, Slide size: 1.58"W x L68"L x 0.39°H
Special....$3%ea. 2 for $69

IKO Crossed Roller Ways, Type CRW™-250
Compact linear motion rolling guides. Super-precise cyfindrical roflers
are incorporaled between V-shoped, steel raceways. The CRW type, can
be easily adapted o fit o variety of mounling arrangements. These
crossed roller unils have extremely high accuracy and high rigidity os
well os very low frictional resistance. High refiobility. Rail size: 9871 x
0.54°H x 0.58"W. 2 rails plus the caplive bearing unil make up one
maoving slide, o sats would be required for most applcations.

Specioal........2 for $39

RELIANCE ELECTRIC/ELECTROCRAFT

BRUSHLESS SERVOMOTIOR
BRU-Series, Electrocroft Serles, T
Universal drive with power & reliobility.
Feature-rich, high-performance drives
offer fiexibility & versatility for o wide
range of opplications. In fact, the unitis
capable of serving as an analog input
velocity servo, varioble speed drive,
slepper drive replocement or master
encoder follower with elecironic gearing
The BRU-200, Drives Beciro-Craft
brushless servo molars over a wide range of lorque and speed

IVER INFO: MOTOR SPECS:
MODEL: DM-30, PN 9101-1133-G MODEL: 5-4030 P HOOAA
INPUT: 120/240 VAC, 1PH P/N: 6042-03-802-4/94
QUTPUT. 120/240, 0-400Hz @ 15A Cond.  STALL TOROUE: 3.3Nm, 30Lb-in

MAX. RPM: 4000

New, BRU-200, Special........$38%a.

BAYSIDE, RIGHT ANGLE, GEARHEAD DRIVE
PERFORMANCE SPECS:

G-eurhaad Torque Peak Torque input Speed Bocklash  Eff.
indb INml inb (Nm] RPM arcmin %

NR 23 50 16 oo m 4,000 30 2

Moment Max. Radial Axial

of Interia Weight Load Load

kg-m2 (oz-in-sec2) Ib kg b N b N

8x10-5  [6x10-7) 3 a4 150 (6701 100 (440)

SPECIAL.........v. $8%eq. or 2 for $169

MAXON, Rare Earth Magnet, PRECISION DC GEARMOTOR
High Torque, 35:1, 2- stage, Planetary gearbox.

Maxon P/N; REQ35-071-34EACZ00A. All metal
construction with mounting ears. Approximately
00RPM of the gearbox output and 4000RPM at the I
direct output, { dual shaft design) Direct shalt is
3.9mm diam. X 18mm Long. Geared Shafl size:
&mm diam. x 18mim long. Overall size:35mm0.0. x
109°L not including shafts. Boll bearing outputs.

Torque 2.25Nm confinuous. Nominal operafing voltage: 24VDC @ 40W. No load current 45.7mA. Max.
Coni Current: 1.5A. A fantastic motor and always a sellout! Maxon, Special..........$3%a.

EXTREMELY UNUSUAL, PITTMAN MOTOR with OPTICAL ENCODER
and Flex Coupled, Air Bearing Qutput Shaft.

Piftman P/N: 14204C223. All melal construction with
reploceable brushes, Appraximalely 4087RPM no lood
speed. Shafl is 0.37° diam. X 1.75" Long. Overoll size:
2.8° max. 0.0.x 9°L not including shafts. Ball bearing
oulpuls. Torque 14 OZ. in confinuous, Peak torque, 107
0Z-in, Nominal operating voliage: 30.3 VDC, No load
current 190mA, Stall Current: 19.9A, Encoder is BEL, MX-21 serles. P/N:MX-213-25-100048. Quadrature with
index. 1000ppr, 4000ppr quadrature. SVDC @ 80mA powered. Square wave outpul TTL compatible.

Pittman Precision, Special......... $5%a0.

b

[ HIGH RESOLUTION OPTICAL ENCODERS
2500ppr, 10,000ppr Quadrature!
DRC MODEL 25-5351-816-2500. Diff. line
driver output, Size: 2.5°d, 174" ball bearing
with shaft seal. Continous rotation., 3000
RPM max. Alum. housing, 5V powered with
zero relerence out, 18 cable USE 39ea.

HP OPTICAL ENCODER, HEDS-7500,

NEW, 1000ppr quadrature, 256ppr direct
ML compalable, A & B output for count
and direction, SVDC @20mA power, With
Dota. Perfect for do it yourself motion
confrol. Size : 1.13"diam x 87'd
HEDS1000...515ea. or 2 for $25

outputs on color coded leads. Remaved from
equipment, excellent condition Special..... $2%ea.
\
OPTICAL ENCODER, 1000ppr, 4000ppr Quad.
INEW, from inductive Components, saries

lion.,

18" Do -
M21-DM-1000-5L0-25AS, modular, shaffless
design. Uses the shaft of the monitored
device. TTL A& B & C, count, direction,
index. 5VDC @20mA. With Data.

" - Size: diom x0.9'H
M21-1000...820ea. or 2 for $35
N.E W MITOTOYO MICROMETE'R,
8 I, large di vltra p

Travel: 25mm

Resolution: 0.002mm

that's 0.00007" Baxed. k. e
Please don confuse ﬂ +

these with a standard “
micrometer. These é

babies are 2° in -

diometer, Ulira precise feel

Mitotoyo mic, Special.......$6%ea.
NEW! COLEMAN DC MOTOR
Good for general purpose applications.
———p _  Size: I'diam2.Song. Smal §/
® 16" diam bedt drive pully atached.
R b 12VDC power, 200mA, No Load
6000 RPM Rugged construction.
. TYach output.

L Special, $4ea. 6 for $20

Write in 107 on Reader Service Card.
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KIK PLZ-150W, ELECTRONIC I.OAD
Indusiry workhorse, can
handie loads up lo 150Walls.
The front panel controls allow

selection of all voltoge and
current paramelers. Current

TSN
TEKTRONIX 495P SPECTRUM ANALYZER, 30Hz to 1.8GHz
TEK 495P, No compromise performance.
Optimized for use in boseband through UHF
measurements. Covers 100Hz 1o 1.8GHz with
-130dBm Sensitivity and +/— 1dB Frequency
Response. Minimum resolution 30Hz, as well os

Plegse deltach ang
SLEEK, 100MHz, TEK 2337,
PORTABLE, FIELD SERVICE O'SCOPE wn‘b bDMM
Dual trace, Deloyed Sweep, 50ns/div.
Sweep Rale, SmV Vert. Sensifivity.
Differentiol Time meas. on LCD display
plus DMM for AC/DC valis plus Ohms.

B

R k]

e —

(B YA

—— ey — —

oilivimE

L)

up o 30A and Volloge up o

60V can be occomodated. Built in signal counter can defermine the work. Packoge includes two probes
LED readout, Good condition frequency of morked signals only 30Hz opart, and manual. Mint condition. Six month

KIK-EL.......... $42%¢a. or count the exact delia Ileqn;ancy between wo warranly. Similar fo photo.

nals regar
HP3335A, UNIVERSAL SYSTEMS COUNTER E’::::I :39"’:'5“:9.‘:‘):’:1; o ;:1“1‘“:1‘:: New.....$4850 Now........... $895

Providing frue accuracy, Infelligent markers with signal TEKTRONIX 485, 350MHz,
outomatic processing functions. Direct keypad eniry of Probably the fastest and lowes!
measurement control parameters. Nonvolafile memaory allows storage ol up fo nine front panel settings and nine cos! scope available loday:
functionality. This waveforms. A permanent record of CRT display Is availoble fron the direct plot capability, Unit is fully GPIB | | superior performance of low
swe_m has 16 programmable. Help mode explains front panel controls and signal processing lunctions. cost! Dual Toce, Delayed sweep
builtin front Now is your chance o obiain a fop notch spectrum analyzer af an excellent price. This unit is in mint 1 nS/div Sweep rate, SmV Verl
panel accessible condition and includes option 0S. New......... 530K Now......... .$2995 sensitivity. Switchable input

10-* Marker and center frequency accuracy.

i functions, all via the HPIB or ily
One of the most powerful universal counters avoilble. Math and
stafistics include averaging, mean, sample size, standard
deviation, engineering units display offset scale and
normalization. Molched dual inputs provide 200MHz on chan. A
ond 100MHz on chan. B. Nine digit resolution from 30Hz to
200Mhz. Imeg. and 50 Ohm inputs. Aulo trigger and much

TEKTRONIX 335, MINI SCOPE, can be AC or DC powered.
3 4 The 35MHz bandwidth and Imv/Division verfical sensifivity combine fo
make this compact dual frace scope a frue field service performer.
= Size:13.6'1x9 3"Wid 4'H Weight: 10.5 Ibs. Can be operated from 90 fo
264VAC, 48 1o 440Hz or 11 1o 28YDC. External jock for DC input.
3 Package includes probe, manual, calibration and 6 month warranty,

Extra rugged, perfect lor field service

imped., 50 ohm /Imeg. Packoge
includes 2 probes, cover and
operation manual. Six month

worranty. Excellent shope. New.....$§9100  Now..........

$749
TEK 7104, 1GHz with MICRO CHANNEL PLATE, CRT

Tekironixs' highes! bandwidth & highes!

more. All the toys in one package! Excellent condition. 7 New.........$3000 Now.... $549 B writing speed model. Unsurpassed single
New......$§3900 Now.....$395 RO AL AD S Ch g - h]  shot capability, 1000x brighter than
r annels _fosew: e conventional CRT af maximum sweep
LAB NECESSITIES, Quality E.FJohnson lest leads. and 300MHz, O'Scope on screen speed, 350ps risetime! 200 ps per division
Always handy, especially at 75% off! swaveform shits; DM readout: fostes! calibrated sweep rate. Includes two
A. 18" BNC 1o red and black hooks ... $3.00ea. || one of the most popular & powerful scopes 7A29 1Ghz vertical ampiifiers, one 7810 &

B. 6" BNC female 10 red & black hooks. rm@amm $250m
C. NEW BNC male 1o Dual BNC femoale T adopier. Delu
with insulofed outer shroud Bfor$5 or20 fo.-sm

S5 1)

HP8152A, OPTICAL AVERAGE PWR. METER
Fully HPB progrommabile, dual
channel, designed for those
applications in the
wovelengths from 100 1o
19999nm. Each channel con be
operated independently al
different wavelengths and power levels, as in ime division
mulliplexing o in combination for ratia measurements. System is
outoranging with setup through menu driven oplions. 4 1/2 digit
LED Disploys relofive or obsolute values in dB, dBm, mW, uW, nW,
pW. nm.HPIB oddress, error messages, and slalus. Specs:
0.00pW, 0.01dBm/d8, Tnm resolution, Measurement range,
+30dBm [1000mW) 1o -80dBm (10pW). Include four type HPB1521B
oplicol heads for 900-1700nm and operafion/progromming
manual. Excellent condition SPUG ial... $895

BERTAN, HIGH VOLIAGE POWER SUPPLY
MODEL 315, 0-5000VDC @ 0 -5mA
Automatic current limiting & arc protection assures relioble
operation. Remote oulput high volloge progromming & high
voltoge operation interiock are included. Specs: Reg: +0.001%
line, 0.002% lood. Temca (0 o 50°C1: 50ppm per °C. Stability
{after ¥ hr worm-up) 0.01%. Ripple: 25mV p-p. Calibrated front
panel 10-lum potenliometer with 3 digit counter with resoluion
0.25% of max. Progrommable input for remote control of the
output high volfage. 115 Voc =10% @ 0.5A powered. Size: 11.35°
Wx87 Hx 9.7 D, weight 11 lbs
Speciol....ccc... $325¢a. )

BERTAN HIGH VOLIAGE POWER SUPPLY
MODEL 230-03R, 0-3KVDC @ 0-5mA
A single precision diol sets the

available af a reasonable cost. Features:
500ps/Div sweep, 2mV/Div. verfical sensifivity,
IMohm / 50-ahm input, S00Mhz trigger
bandwidth, four channels. On-screen
wavelorm cursors provide verl, & horiz. scale
foctors, irigger level, volloge, time, freq., - v
phase, ratio values and mode indication Plus complete DMM ! Cnmplela with 2 probes, pouch, and
manual Mint condition. 90 day warranty. TEK 2465A/DM.... .$26%95ea0.

Also available TEK2465A $2495eq.

one 7815 horizontal amp. Complete
operating manual, 90 doy warranty
New... $45K Now........5$2495

LAMBDA 0-120VDC @ 0.5A POWER SUPPLY
Model: LQ524, operates in constont current or constant
volloge mode. LED digilal readout displays Volts or Amps.
Iswitchablel Front panel 5-way binding posts, Compac!,

excellent condiion. |44 Qity, Special....

$17%¢a.

J

: wésa MC, AMEX DISCOIVER cdoD 1
| ORDER: 800-810-407 TECHi 603-668-2499 |
FAX: [603-644{7825 E-MAIL unliddu@tiac.net |
300 BED,FORD STREET , IMANCHESTER, \VH 03104
MORE OSCILLOSCOPE SPECIALS

TEK 7834, 400 MHz Storage with two 7A18 dual trace vert., 2/ 7B53 T/8
TEK 475, 200 MHz portable, Dual trace, Delayed sweep.

\,

HP3312A, SWEEP FUNCTION GENERATOR
The HP3312A combines two separate, =g
independent function generators in
one instrument. The main generator

~

can be friggered by the modulation
generalor fo provide sweep, Irigger
funclions, AM, FM, gale or fone bursl. Up lo 'Iﬂ\v‘ PP rnlu 50 Ohms.
10,000:1 outpui attenuator and up 1o 10V of DC offset are available.
Freq: 0.1Hz to 13MHz. Rr <20ns, Low distortion. Excellent condition.

New.....$1450 W......8325¢ea.

TEKTRONIX AM503,
CURRENT PROBE AMPLIFIER
Allows the disploy of current on any oscilloscope which
has 10mV/div sensitivity. Capable of measuring currents
from ImA to 100Amps of DC to SOMHz bandwidih. Must
be used with A6302 or A6303 current probe. Excellent
condition, with operating manual, less current probe.
Special..............$19%ea.

8

SCOPEMOBILE, 200C,

from TEKTRONIX. Now you can aofford the convenience of
taking your 400 series scope anywhere. How many
fimés have you wished your scope wos easy 10 move of
just af the other end of the bench? Pul your scope on this
sharp looking cort and oway you go! Locking front
wheels. Heawy duty aluminum costruction. New $380

QUR PRICE...§79

J

f DUAL, 20VDC @ 3A, LAB .POWEE SUPPLY, HP 6253A |

outpul e Ty 5 i @ ImV. Eachwith
:?'h;ﬂomgem &;{wm; TEK 475A, 250 MHz portable, Dual trace, Deloyed sweep.. LW S S DL B ::mr\tm:erw& c::maml
assures relioble operation ALL PORTABLE SCOPES INCLUDE PROBE, MANUAL and COVER, MAINFRAMES NO COVERS. voltage mode, as well as fracking & OVP. front and rear floating outputs,
Remote output voliage & current TEST EQUIPMENT RECONDITIONED & CALIBRATED WITH & MONTH WARRANTY rack mountable. New....$1350 Now......$24%a.
moniloring, remoale output high v
volloge programiming & @ SCOPE PROBES, T00MHx w/READOUT DIGITAL THERMOMETER. from ANRITSU

operation irmrlod il you have a TEKTRONIX scope with an_ auto swilching atfenuator, you
aleo Incksded S need g probe wilh the readout oplion. Don't be fooled by cheap, low e, Model LS. Puln sized.. it largs LED Wi L.

+0.002% line, ODOS'Ihod Ie!rxull)luSD 'Cl: 100ppm of
maximum per “C_ Stability {afier % hr warm-up) 0.01%. 10mV p-p
ripple. Front panel 3% digil LCD meter, swilch seleclable for
reading output volioge or current. Colibrated front ponel 10-turn
potentiometer. Conlrol resolution is 0.2% of max. A 010 +5 Volt
programming inpul can be used lo control the output high
voltage. Two analog outputs, 0 o +5 Volts proportional fo output
volloge & current are available. Short circult current is limited. Arc
prolecled & self-restoring. Polarity reversal is provided. 115 Voc
£10% € 0.5A powered. Size: 7-5/8" W x 7% D x 5-1/32° H, 10 Ibs
Special..............$395ea.
BERTAN HIGH VOLTAGE POWER SUPPLY
MODEL 225-01R, 0-1KVDC @ 0-30mA

The 225 high voltage

priced low bondwidth probes without readout. This one works the way
your scope was intended. Complete with all occessories

New $3%a. w/o readout $34ea.

350MHz, TEKTRONIX 2467,
MICRO CHANNEL PLATE CRT!
4 Channels, 500ps per division
in normal room light.

Displays infermittent voriations as they
happen. Caplures the slowes! one shol events
with 4ns per division a 100 lold increase in the
visual wriling role over conventional CRT
Features: 1 ns rise fime, 500ps/Div lime base,
2mV/Div. vertical sensitivity at 350MHz, 20ps

backlight. Displays: Actual, Min. and Max.af the same
fime. Other fuctions include: Averaging, Cor Fand 0.1 or 1
degree resolution. Includes type K thermocouple, manual
.Cal cerfificale. Requires 4AA batferies.

New, Boxed........$7%a.

CLAMP-ON CURRENT PROBE,

AEMC Industrial # 100.101, for any DVM,
The 1000:1 ratio provides measurements up to 1000
Amps with 1% occuracy! Frequency range 50Hz fo
5000Hz. This is on industrial quality current

A
Banana jocks for oulpul.  New....$3%ea.

transformer rated for use on cables up to 2000V, Two
inch diameter opening for cable. Overall size 8°Long.

OPTICAL X-Y DISPLACEMENT MEASUREMENT

pwr. supply offers time inferval resolution, 1Mohm / 50-chm F s
advanced control and input, S00Mhz trigger bandwidih, four ANALOGFC_?WOC, provides resolution !f:: .005% of
monitoring features via channels, On-screen wavelorm cursors lens displacement down to 0.00001

oninlemal [EEE-488
interfoce or from the front W!d Overimd values for uulpul
voltage & current can be set from 0 fo 101% of the units’ max
rating. The unit can be programmed 1o turn off with o voltage
and/or current overload. Seleciable the high volioge output
polarily. Remote analog high voltage programming. remole
analog oulput voltoge and current manitoring copability via o
rear panel connector. Programming resolution 100mV & lua,
ripple 10mV., LED digital display provides 5 digit resolution for
vollage & current readings. Il Is also used lo display errors, SRQ
made, overload response mode, model number, IEEE-488
oddress, and turm-on seli-les! conditions. A self-tes! routine is
oulomatically run on power-up. Very compact for benchiop or
dedicaled ATE applications. Size: 19°W x 3 1/2Hx 9 5/8°d
Weight: 20lbs. 11OVAC powered

$595e0.

provide verticol & horizonlol scole foctors, frigger level, volloge, time, freq., phase, rafio volues and
mode indication, Complete with 2 probes, pouch, ond manual. Mint condilion. 90 day warranty.
New....$12K Now TEK2467......$3975ea.

IWATSU 200 MHz, MODEL 55-5712335, LAB QUALITY SCOPE

Full scale range of 0.225".
Comprised of PMT based
oplical comera ond conirol
unit. Capable of measuring
drsplncemem motion and
1. Measurement Is

The 200MHz, bandwidth and Imv/division
vertical sensitivity combine 1o make this
Portable dual frace scope a true performer.
10ns max horizonlol sweep rate. Delayed
sweep, adn did we mention FOUR CHANNELS?
Includes 2 probes, & month warranty,
Special... $549

Special.....ccccu..

non contact thus eliminating
any change in the large!
dynamics. Operation is
achieved by locking onlo a
targel area which has a
conlrasting property. UKE
INEW condifion. Includes
heavy duty wheeled transil
case for system. Analog oulputs for wavelorm analysis and direct
749

Ldrgliu\dnspluy New....$50Kk Now........ $
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[ RADIOLOGICAL SURVEY METER, Civil Defense type
Designed to determine contomination lavels in the
even! of o nucleor disasier. Hermefically sealed
jonization chamber type sensor. Simple
Iransistorized circuliry will operote up 1o 150 hours
from one "D" call. inot incl) Measurement range 0.1k ®

et
to 500R per hour in four ranges. Accy. is 20% over -207 10 +125°F, RH o
100%, alt 1o 25,000ft. Indication on meler. Only 3.5ibs., Size: 8.5'Lx 4.5
W x 6.5°H, Bright yellow aluminum case w/red ond blue "CD" logo

Maonual w/schematic included UNTESTED .......2/$49

SEE IN TOTAL DARKNESS! 6914 IR image converter tube
& VARO 3093A 15KV power module.
Converts IR rodiation 1o visible light. The NEW
6914 is tha finest IR tube available af reasonable
cost. 50 lp/mm resolution & self focusing, only
one operating vollage req'd. Hermetically
sealed mil spec. VARO power supply requires
only 1.5V DC @ 30mA! You odd on objective lens

reqd. Tube Size: 29°d x 1.9'L Special....$239 set.
VARO 3093A 15KV power module only...
IR SOURCE with 1,000,000CP [ Hond hald, long
range lluminator. One of the most powerful ovailable.
Quartz halogen spallight combined with the best military,

$6%ea

{35mm or T C-Mount], eyeplece & housing, for ummpiele viewer, Plecﬁe
note: This is not a “tharmol imager” an externaol source of IR illumination is|

MILITARY LASER RANGEFINDER SYSTEM!
ICUBITAPE, DM-60 IR Laser based distance measuring system
offers precise measurement up o 2000M or 6000F1. with resolution
of 00Im and repeatability of .01M, (thals less than 1/2"!) Reading
displayed on 8 digit LED display. Accessories include, 12VDC gel cell
pack, cable, tripod for laser, iriple retroreflector targe! (required for
usel, 6X zoom spolting scope with cross hair reficle, Transit cases
for laser and reflectors. Operating instruction card and service
manual. Very good condilion. These cost Uncle Sam o bundie

SPECIAL DM-60......§749 complete.

NEW, GEN I, INTENSIFIED GOGGLES, STATE of the ART, U.5. MADE.
The NGS001, the world's mas! rugged and reliable, high performance night vision goggle for ground
operafions. Exensively used by the U.S. Army, It is the Stale-of-the-Art in mono-fube Night Vision
Goggles. Uitilizing the MX-10130 Gen iil intensifier, If can be used in the darkest of conditions, headsirap
mounted or handheld. Engineered for maximum comfor and simple to use. The system contains an IR
llurminator, low battery indicator & high light sensor for automatic power

off to imoge tube.
Specifications: Battery Type 2 AA
Phatocathode Gallium Arsenide Battery Ufe 20 Hours

Magnification 1x

Resolution 45 Ip/mm
Objective Lens 25mm F/1.2

Phaota Response 1200 Ma/lu

Tube Gain 35,000x Fleld Of View 40°
System Gain 3,200x Focus Distance 2.5m To Infinity
Signol To Noisa 18:1 Size 149 x 14.9x 9.1 cm

Standard Accessories: Weight 680 gm Special.....3295e0.
Soft Case, headstrap, demist shields, sacraficiol filter, eye cups, 2 AA bafteries, and operators manuol,

glass IR filter. Becouse If's solid glass & not lominoted
plastic it can take the heat. Includes a colled cord.std. cig.
fighter plug Operalas from 12DC. IR-SPOT....§129%8a. Q)
GIANT WEATHER BALLOONS, Real military surplus,
black latex meteorological instrument balloons. 3 ft., 3/4 pound lift, or the
maonster >15ft. model with aftached shock
obsorbing section and internal ball ‘
slopper at fill port 0.0035" thick latex.
Manufocturers individual pockoges. A A
rare find. Limited Guantity. Please nole
wae recommend filling only fo half max W
size as they ore extremely frogile when |
tuily inflated. Instructions included g
|3 ft. diam. 2 for $15, 15 f1. diom. $24ea. 3 /$59
[ SEM-52, MILITARY, VHE FM TRANCEIVER
Beautiful, German made rodio operates on up 1o six pre-
sel, crystal confrolled chonnels. We supply 47 8MHz &
55.5MHz. Rodio is powered by six standard "AA" cells
Conirols include: OFF-ON, SQUELCH, (AUS-EIN-RSP),
volume and channel (KANAL) Accesories provided include:
two bottery packs, 357 Ribbon anfenno with flex base,
Sirap-on *web" headset/mic combination and carry case.
Used in very good condition
Limited quantity......$19%ea. or $349 for pair
MILITARY HELMUT RADIO type PR-4
450mW Tronsmitier & compoct receiver operales on
S1MHz. Tone or voice, Xmitler operates from 12VDC,
w/ BAAA cell holder provided. Receiver with lone
squeich is modified for standord 9V battery! Needs
only 20mA Like new only befter! NO military
batieries required! Complete with all accessories,
earphone, antenna, lanyard and manual
Government reconditioned and guaranteed. Perfect
for paint ball! Special.......ersn -..$89/SET
AN/PVS-2, U.S. MADE GEN. 1, WEAPON SIGHT,
Complete depol refurbished system incl. soft case,
High gain 30K 1o 50K, three stoge, intensifier,
ABC, 95mm, 4 pwr, 1.2 "CAT" lens, 10.7° FOV.
ELCAN MOUNT. Operates 40 hours on 4 AA
batts,, 17.5°L x3.5D, 7.7° Special....$649

The AN/PVS-4 Night Vision Weaponsight, used axiensive Us &
NATO forces worldwide, with over 100,000
produced. For use on a variety of weapons
incl. 5.56mm & 7.62mm rifles. The PVS-4
has an od|. lighted reticle & 25mm Gen it
intensifier with ABC (outomatic brightness
coniroll. Tube and reficle brightness also
manually odjustable. Daylight cover, rubber eyeguard, M-16 weapon
mount, iransit case & manual incl.

Specifications Battery Life 20-30 Hours

Photocathode 5-25 Magnification 4x

Resolution 28-32 lp/mm Objective Lens 11.5mm F/1.2

Pholo Response 450 Ma/iu Field Of View 14.5%

Tube Gain 25,000x Focus Distance 6.5m To Infinity

System Gain 3,000x Size 24x12x11 cm

Signal To Nolse 121 Weight 1800 gm

Battery Type 2 AA Reticle Rangefinding
AN/PVS-4, WEAPON SIGHT.........ccooosvemmrrnninn $2195ea.

NEW, GEN. Ill, WEAPON SIGHT/VIEWER SYSTEM,
* Mode In USA = Shock Resistanl * Camero Adaplable
.y Lenses * Elcan Moun! Included

The Viper generation three night vision weapon sight represents the
future of modular NVD's. This U.S, mode, state-ol-the-arf miniriflescope
offers camera adoplability, interchangeable ¢-mount lenses, and heod
mounting options. The inchuded Mil-Spec Elcan® weapon mount makes
sighting a simple lask and
allows the sight 1o be removed
and reaftached without losing
1ero. The easy 1o operale Viper
is light weight and offess a
generous field of view with any
oplic, The Viper is a user
Friendly night vision system
that is ready for the mos!
professional of applications
Specifications:
Systam Gain: 3,500x
Signal To Noise: 18:1
Batery Type: 2 AAA
Baftery Life: 20 Hours

B

S

Gallium A d
Resolution: 45 Ip/mm
Photo Respanse: 1200 Ma/iu
Objective Lens: 75mm F/1.4
Feld Of View: 12* Maognificafion: 3x
Tube Gain: 35,000x

Viper, Gen. Ill Scope.................53495¢ea.

.
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AN/PVS5-4, 25mm, GEN. Il WEAPON SIGHT, U.5. MADE, THE ULTIMATE NIGHT OBSERVATION SYSTEM

_J\OPTIONAL ACCESSORIES Tripod, Monopod

PORTABLE, PERIMETER, PROTECTION
PPS-15V, SURVEILLANCE RADAR.
Up to 3000 Meter range. Provides audible indication
of objects w/alarm. Control panel with LED display of
battery, signal strength, range and azimuth. Can be
| operated remotely via supplied cable and detachable
conirol panel. 12VDC or 28VDC powered. Includes
| heavy duty, military, aluminum tronsit case,
' headphones, battery and tripod. Only 14 Ibs.w/
battery. Latest fial antenna design. Molorized sweep.
Limited Quantity...........$2495

VISA, MC]A;‘L?EX lDlSCdVER coD. |
ORDER: 800-810- JG?U TECHL&O.? 668-2499 |
FAX: |603-64417825 E;ITAI’L ubltdd

300 BEDFORD TREET ,

THE AN/TV5-4, NOD

The AN/TVS-4 Night Observation Device. Designed for extreme amplification
ond mognification, The TVS-4 NOD as It is known, is a truly owesome
Instrument. Originally designed for monitoring mavements along the Ho-Chi-
Minh rall. The NOD combines a 40mm cascaded intsnsifier with o massive
catadiopfic lens lo perform ifs magic. This unbeatable combination provides §
gain over 75,000X with a magnification of 7.5X! Automatic brightness conirol B
compledes the lechnical tour de force. Specifications include: 8° FOV, 30Lp/
mm Resolution, Length 33", Width 13°, Height 14°, Weight 34 Lbs. Aluminum
fransit case, botlery and Iripod included. Don'l miss the chance lo own a
plece of incredible history. Excellent condifion

AN/TVS-4, NOD.......coooveec. $3500

MILITARY, CODE SIGNAL LIGHT,
U.S Army type, M-437 with removeabile rifle stock. inot shown In photo) The
powerful light operales from stondord D-cell batteries. Complete with
adjustable height ripod and convas soft cose. Other occy's moy be
avallable an a first come first served basis. Call early for batter selection. We
don't know the history of these but they are very unusual and look like a real

|* Thermal imaging systems

collectors item fo us! Special......ocerrunee $6%ea.
LASER RANGEFINDER,
MORE THAN ONE MILE RANGE, Hond Held Too!

APPLICATIONS

Hunfing, Soiling, Military, Surveying, SW.A.T, team.,
KEY FEATURES

Made in LiSA, Invisible/Eyesofe closs 1 Laser
Doubles as high power Monocular

Auto/Manual Shut-off, Tripod Adapiable, Belt Clip
Low Power Consumption, Tes! Tone Boresighling.
Rugged, submergible (1 meter. | hourl. one-piece
aluminum, it loats.

Gating - Ensures readings ore within shooting orea
Computation - Can delermine ralafive distance.
Interchangeable Scope - Night Vision Compatable
Electronic Filtering - Con descriminale through brush
1o reflective targets

Error Displays - Audio ond visual indicators ensure
confidence of larget aquisition.

Yards or Melers display swilchable.

Offsel Capabilities - can add or sublract variables
Backlit LCD Panel - enables day or night operafion

SPECIFICATIONS:
WEIGHT: 2.2lbs, SZE: 6" x 2.5 x 5

MAX RANGE: 2200m (7,216H)

RANGE ACCURALY: +/-Imefer @ 2200 melers
RANGE RESOLUTION: Imeter/yard

POWER SUPPLY: 2AA bat. up fo 20 hours use.
Every XLR comes with a custom foam carrying
case, WARRANTY: Rangefinder guaranteed for 6
mos. if rangefinder should fail 1o perform, except
for abuse o negligence, It will be repaired at no
cos! to the original owner

XLR Rangefinder.............$1695ea.

N and sgve
YOU CAN NEVER BE TOO THIN

"= or TOO POWERFUL. Unique "Thinline
Energy Cell from Portable Energy Products. Their
model PLAO2V50, A super thin, high performance,

! patented Yechnalogy, sealed lead acid battery.
Each cell provides 2V@5AH. Their size is an

. amazing 3.1" x 5.3° x 0.3" thick! They can be

~ mounted in any orientation. Con line the bollom

" of a briefcase or be covertly wom on the body.

f —— 30% higher energy density than convenfional lead

acid batteries. Super, 6 cells for $15 or 24 for $49

nove2. 5 AH SEALED, LEAD ACID, PACK
Each pack consists of five, 2 Voli cells
Each cell the size of a sid. D battery.
They are arrainged as 1X5 cells.
Enclosed in on ABS outer shell
fremaved for photol Mint condition. Parfect for robotics and
other high drain applications. Buy severol, make custom packs
of any rafing, Size: 7.5°L x 2.8'H x 1.5°D

5-five packs (Yes 25 Cells!) for $20

30-five packs, (We're crazy, 150 cells) for §99

6V@12AH SEALED, RECHARGEABLE, BATTERY
New Panasonic, LCR6VIZA, Tough
to gel al a discount. Viery compac!.
Two lop mounted 1/4° faston
connectors. Perfect for high drain
projects. Size: 5.9 L x3THx 19D
2 for $20, or 10 for $89
Switchmode power supply, 15VDC @ 1.6A,
Toshiba PAZ401E, Brand new. Very
high quolity, regulated design. Supplied
with 6ft ac cord and 6 foot DC cord
Standard tip positive barrel plug for DC
Size: 1.8°x2.8"x5.5" UL and CSA
opproved. Can be used with Toshiba
2700 series printers as well. New ond
Individually boxed
Special........7.95ea. or 3 for $20

FIVE QUTPUT POWER SUPPLY, Will power just
about anything you can dream up. New, Eipac
Model IBTZ Fully nm:losed in an affactive brushed steel
and block enclosure.
Industrial quality power supply
with five individually fused
outputs as per balow:

+5VDC @ 2.5Amps
£12vDC @ 0.5Amps
+20VDC @ 2.5Amps
Trimmer externally adjusts up o
+15and £ 24VDC Operates from 110VAC or 220VAC. Size:
6°H x8°W x 16D, Fontastic $24.95ea. or 3 for §59

VICOR, DUAL DC POWER SUPPI
provides up o 400Watts,
Like new, Vicor “FLATPAC™ model
VI-PFOL-CUU, T2v@16A & SV@40A
] with cooling. Universal AC input
accepls from 90-270VAC. BUS &
AC, OK status out. Agency
approvals. Fully protected: | limit,
’] Short circull, OVP & overfemp.
Curreni sense and V trim pins.
Size: 9.3%5"x1.4" Rog...ﬁbﬁm Special.......$3%ea.

Do you have any of these jtems?
= Small precision gearmolors. = Deteclors, Stiring coolers elc.
* Optical mounts and related

NVPS-10, TACTICAL NIGHT VISION SYSTEM
Generation Iil, Made In USA, inferchangeabie Lenses,
Comera Adaptable, Hr:mhllq}
Adaptable, Buill in IR lluminafor
The NVPS-10 advanced Night
Vision system provides
durability & high perdormance
in a compact package, The multi-functional design operates as
a handheld viewer, head-mounted monocular, or as o video
surveillance platform when coupled lo 35mm or video comera
A wide voriety of objective lenses are availoble, A tactical
design that fits oll needs. Optional hands free headstrap,
Banlery Type 2 AAA Battery Life 20 Hours
Magnification Ix Obijective Lens 25mm F/1.3
Field Of View 40° Focus Distance 2.5m To Infinity
Size 11,5x7x5 cm Weight 350 gm Relicle None
Sid. Accys: Locking hard Case, eyecup, bafleries, & Manuol
Optional Accessories: 2X lens, 3X lens, Zoom lens, Lens
doubler, soff case, Comera Adapler, & Headsirap
NVP5-10, Scope.. -..$3235ea.

NEW, THIRD GEN, MIL SPEC., COMBAT SIGHT
The BlockCat, cutting edge gen Il night vision combsal sight.
Compact size & “simple” design for complete flexibility &
maneuverability while maximizing night vision largel detection
& ocquisition. Highest quality opfics, lens coatings, & image
infensifier availoble
Currently being used in
special opefations
throughout the workd.
Interchangeable with the
renowned Elcan Day sight
Specifications
Battery Life 40 Hours
Magnification 3.1x
Objective Lens 75mm F/1.4
Fleld Of View 12°

Generation Third
Photocathode Gallium Arsenide
Resolution 45 Ip/mm

Photo Responsa 1200 Ma/lu

Tube Gain 35,000x Focus Distance 30m lo inf
System Galn 3,200x Slze 13,9%7.3x5.3 om
Signal To Molse 18:1 Weight 810 gm

Battery Type 2 AAA Reticle Post with Stadia Line

Locking hard case, flip-up lens cap, 2-AAA bafleries
Elcan 223 mount, ond operator’s manual

J\U_ BlACK cATSCOFE.d................ $5895

Write In 107 on Reader Service Card.
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Industrial quality SVDC powered, 19,999 count DPM with 1/2° digits. Requires only 15mW and only 0.73"
space behind panel. Parfect lor any application requiring precision and portability. User selecioble range
conftrol provides +/-200mVDC ond +/-2VDC option, Auto polarity, overange, selecioble decimal point ond

L)L

NEW, PANAVISE ADJUSTABLE BASE )
Model 400 Low Profile holds all Panavice heads.

Varible lood conirol knob ond exclusive spiit ball feature hove a range of
tension which permits moving work fo any position. A slight addiional furn
locks the head firmly if ploce. Only 3 172" high. Designed for working close

o thebench surfoce. Four hole, 4' square mounting bose for permanent
attachment lo surfoce. Steel with Grey color

Special, Panad00.........510ea.

NEW, KEITHLEY/ACCULEX, DP-2000, 4 1/2 DIGIT, LCD, Digital Panel Meter

LETTERMAN HAS HIS HAMS l
WE HAVE OUR CAPACITORS
( They look like hams! )
“BIG ASS” CAPs,
50uf @ 2500VDC
Newv, CSI model 3N6Z9TN energy discharge cop,
Size:10.5°H x 3.75'D x 4.5"W, NO PCB's, a real beauty!
Please dishcharge before handling.
Limited Quantity, Specidi........$3%a.

display hold functions. Full differential inputs. 100M Ohm input imped. on 200mV range. TM ohm on 2V
range. Snap in mounting. Stability 100ppm/deg C. Kelthley,$99ea. Special...$39.00ea. 2 for $69

STEREO HEADPHONES from KOSS.

Brand new type HP/1, “walkman® shyle, very light, good quality. Adjustable metal head-
band with podded earpieces. They sound good and the price is right. Now s the time to
replace that beat up pair you've been using since the 1900's,

Standard 1/8" stereo phone plug with exira long 8 172 f1. cable. Black color.

Special....$3.95ea. or 5 for $15

EVEN BIGGER,
"BIG AS5” CAPs,
We call them
"HUGE AS5” CAPs.
T6uf @ 10,000VDC +/-10%

New, NWL madel 10077 energy
discharge cop, Sze:12H x 14"W x 5°D,
NO PCB's, NEW!

Please dishcharge before handling.
Limited Quantity, Special.......$6%ea.

New, HIGH POWER BLOWER
AMETEK, Model 117643-01 or 116643-02
Avaflable in 240VAC @2.5A or 120VAC @44 operating voltoge. Brushless type
with isolated speed confrol, With a 0 o 10VDC signal applied fo the control pin
blower speed varies from 0 1o 100%. Produces up to 120CFM. Can operale with
static pressures up fo 25" H,0. Size: 5.9°diam x 5.2° w, With 175" 0.0. output
port. Specily operating voltage you prefier, AMETEK PRICE $165ea
NOW......53%a. or 2 for §69
Don’t Lose Your Head
Brand New, PLANTRONICS, BOOM MIC HEADSETS
Single ear with over the head meial band for comfori.

New, boxed with RIl1 style plug aftached 1o 6ft. cable with dothing dlip,
metal headband . Grey color
$12ea. or 2 for $20

REALLY HIGH VOLIAGE CAPs
We Mean HIGH.......UP to 60KV
New, from Del Elecironics. Three modeis from wich 1o choose
NO PCB's, NEW! Very Limited Guantity Available.

Type DA, 46,000V, triple cop. Ltd.Q1y........$7%ec.
Section 1: 0.05uf all sections
Section Z: 0.001uf +15%, -5%
Section 3: 0.001uvf

Type DB, 60,000V, single cap. Lid.Qty.......56%ea.
Section 1: 0.05uf +15%, -5%

Type DF, 36,000V, single cap. Lid.Qty.......56%ea.
Section 1: 0.5uf +15%, -5

Please Use Responsibly!

T

o

.
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ADJUSTABLE TORQUE WRENCHES,
Utica TCI-150RA , 1/4° drive, 5 -150 in/lbs., 9°0AL or
Consolodated 2502MR, 1 /2" drive, 50 - 250 in/lbs., 14°0AL both
STARRETT, DEPTH GAGE Model 4458Z-3RL, 0-3"
Beautiful, super quality .
set with three rods,
odjustment fool and
foam lined case.
Reg..$125
Special...... $49set
MITUTOYO DIAL INDICA
0.0Tmm Resolution am
10mm Stroke
Individually boxed with certificate of
calibrotion. A beautiful instrument, A 2°
diameter foce with high contrast yeliow
background. Fits all standard holders.
Mitutoyo Indicator
WAGNER INSTRUMENTS, FORCE DIAL
PUSH - PULL FORCE GAGE, Type FDK-4
Dual Scale, 0-4 OZ. x 1/32 OZ. and 100gr. x 1gr.
New, Model FDK-4 indicotor. Individually
boxed with certificate of calibrationand
with high contrast yeflow background.
Supplied with push plunger and pull
hook attochments. Similar fo photo,
Special, FDK-4.......$4%a.
BRAND NEW, QUALITY, TRANSIT CASE.
ribbed fob and boltomn. Scratch
& deni resisiont. Alum. frame
with two laiches. Size: 20 V2'W
x9 V2D x17 UZ'H, Inside size:
1B3/AWx 8D x 15 1714 "H.
soft foom Center & end
handles. Weight: 8 Ibs. Perfect
for hunting, fishing or fransport
of delicate, bulky or sensitive
lems. Don'tdelay. REG....$100ea. NOW......$3%a.
NEW from Polaroid. High quality &
powerfull Oversize flash tube produces
20 JOULES powered with 4AA batteries.
Trigger with DC signal or switch closure.
Self contoined with Internal battery
19" PLASMA DISPLAY MONITOR
IBM type 3290-2, Hi Resolution, They power up
ond self fest but we have no data. Only 5*
deep. Tit stand. A fantastic unit. Originally
>$5000¢ Very limited
100Kohm 1% DIGIPOT
BOURNS 36825-1
Two, decodes, 1K per step & 10K per step.
Snap in ponel mounting. Size: " x .8°x1.2°d
New......$10ea. or 3 for $20

with 11b res. New or like new.  Your Choice $4%ea.
Limited quantity.
New, Model # 2046-11 indicator.
Special...... $39ea.

+/=1% accuracy. A 2° diometer face
Grey high densily, polyethelene,
complelely podded with 1/2*

XENON STROBE FLASH,
SEmOeCR oM, NEW. 3 for $10 or 10 for $20

ol $14906.
MERCURY DISPLA CEMEN-T RELAY

Spacial ,sm-u. or 3 for §27

ELECTRET, COMPUTER MIC
New, LabTec type AM-32, Mini size, only
1.25" in diometer. Perfect with any sound
card. Also Excellent for cover! work. Can
be hand held or atfached o your manitor,
{mount incl.| 84, Cord

Special........... $2ea. or 10 for §15

New, MICRO THIN SPEAKER
Only 1.56°sq, x .125 thick 1 10 fo 10kHz
response. Bohm, 0.4W With 5° leads
aftached. Limiled quandity.

Special.........52e0. or 15/$20

Ball bearing, Brushless mini fan.
New, Panasonic, FEBKD4FI2ZH, 40mm sq. X
20mm thick ! Long life, 40K hour rated!
12VDC, 0.2A, Low noise. With 12° leads.

REG. $17 Now...$5ea. or 5 for $20

PRESSURE SENSOR IC,

VLSI and micro-machining flchno!ogy The

FAIRLY LARGE CAPs
New, SPRAGUE, 36DX Series
Three values, Alum., elecirolytic, available
Allinclude mounting damp:

Type A, 3500uf @ 450VDC $20ea. 2 for $39
Type B, 1400uf @ 450VDC §18ea. 2 for $39
Type C, 7400uf @ 200VDC $15ea. 2 for §29

Also: from Concord Elecectronics
Type D, 2500uf @ 450VDC $15ea. 2 for $29

. visa, mc,.amsx Drscolvm |
| ORDER: 800-810-407 TECHi 603-668-2499
FAX: [603-64417825 E-MAIL uqltd4v@fiac.net

Average HIGH VOLIAGE CAPs
UP to 1500VDC
Three types from which to choose.
All new in limited quantity and NO PCB's

CDE, ESL-52422/LPC266, 10uf @ 3,000V +/-10%

Special..............5 10ea.
MAXWELL, #30881, 45.0uf @ 4.5KV, +/- 5%
Special...............520ea.

GE, metal can, 10uF @ 1500V Pk @ 10KHz, +/—10%
Special............58ea.

PALM SIZED CAR WASH? A very unusuol gaget!
Intended as an intemnal cleaner for o large ink-jet printer. This unique
assembly includes a precision, gear driven, 12VDC bellows type

| pump. Overall size: 5° x 3" x 3" Fluid is pumped to an atomizing spray

nozzle. removeable) Which resides next 1o a rofating nylon brush. A

A must have for serious high volloge work

Mini size only: 1" x .27 x .06" Hard to find,

VICTOREEN 10,000Volt, ?MMogohm Resistor!
New, non inductive, 5% tol., low lempco.

10 for $6 or 50 for §24

mini 12VDC solenoid valve is also mounted on the base. New units.
Secial.......... $§10ea. or 3 for §25

SEE the LIGHT, SEE the COLORS,
Orphaned scanner industry color calibration source.
A stepper motor driven color wheel Is sandwiched between two
anadized block alum. plates. A 3/4° hole in the plates lines up with red,
green, blue and neutral groy filters installed in the wheel. A "U” shoped
mini flugrescen! lomp provides ilumination . The lamp is powered by o
solid state, 120C inverter board, supplied. As the wheel rofales a

POWER TRANSFORMER, UNIVERSAL RECTIFIER,
STANCOR, Type: RT-202
Primary: 117VAC, 50-60Hz
Secondary: 12.0 to 29.8V, C.T.
Provide 4ADC from FW.C.T. config. or 2ADC bridged
config. Heavy duty consiruction with mounting ears.
Size:3.5°H x 3.5°D x2.9'W. Boxed with data.
Special, RT-202...510eaq.

phototransistor detects if's position. A precision gadget that is waoiling

for o new home. Size: 4°"W x 4° L x0.2" Deep. NEW

FLURO SOURCE with INVERTER, $15ea. or 2 for $25
DELUXE TELECONFERENCE 4-WAY MIC w/amp

We can'ltell you the big name brand. Confains four noise cancelling mics . ina

N-5-E-W configuration. With line level, low noise amps inside the charcoal grey domed

housing. Operates from 9-12VDC at 30mA. Size: 6° D x I' H Super high quality.

Special TELMIC-1...520ea. or 2 for $35

PELTIER, THERMO-ELECTRIC COOLERS,
with Fan and Heatsink .

Super cooler brand air fo air [shown leff] ond air to surfoce
units. [shown rightl. Operate from 12VDC and provides
~20Watts of cooling or about 30deg. F differential for the air o
oir and about >40deg F differential for the air fo surface. lce will actually form on the
plate. The air o air unit has two brushless fans one for heat removal and one for cool

GRAYHILL and OPTO 22 I/O MODULES
Three models availble with data:
AC OUPUT MODULE,

Standard 5 Volf Logic Cuiput.
Your Choice, specity model, Special...$5ea.

air circulafion.. The oir 1o surfoce unit hos one brushless fan for heat removal and an
oluminum cold plate. The overall size of the air unitis: 4°L x 5.2°H x 2.6'W The surface
wnil fs: 3.75°L x 3'H x 2.3°'W Removed from equipment. Excellent condition, Black
anodized aluminum consirudlion. Very pricey from the manufocturer

~4 SPECIAL...Air to Air $3%ea. or Air to SURFACE $2%ec.

. NovaSensor NPH, Absolute Series. Plez
! goge in a Wheatstone bridge configuration, Fuﬂy
infegrafed on a micromachined silicon diaphrom

<0.1%, linearity, Metal, T0-8 pc mn!. packoge output of

S 100mV., 0-15 psi Loser irimmed thick film compensa-
ili| Mon resisiors. 3/16" OD pressure porl

Reg. $50e0, Now........ $6ea, 4/$20 J1F

BANANA PLUGS,
Commercial Quality, Solderless, Solderless Type.
Concord Electronics type: 21-2070, Americon mode Standard banana plugs with mylon Insulated covers
Available in four bright colors. Why fool around with those old frayed test leads you've hod since the
1900's. Now you can make your own shiny new ones in minutes

Please specify: RED, YELLOW, BLACK, or GREEN, Special, Bananaos....20 for $5 JL

WELL, JUST to ROUND THINGS OUT

HOW 'BOUT a COUPLE
“BIG AS5" POWER RESISTORS!

Two types available:

DALE: DPW 1-1 series, 500KOhms, +/-15%, 20 Waits

Size: 1.2" diameter x 7.7" long
Speciol.......$8ea.
MADE BY?: P/N, G332487.6, 75 Ohm, 5%, 200Watts

Special.......512ea.

J
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HIGH —l}!ESOLUTIONI CNL100,
CNP101: 1/3" CCD, 430 line heoriz.,
12V/100mA, lens and pin hole types,

lens 3.6mm/F2.0, 0.08 LUX, 1.27" (W) x
1.27" (L) x 1/2"-1" (H). $49 @ 5 pcs., $44
@ 10 pes. Distributors welcome. Matco,
Inc., 1-800-719-9605 Fax: 630-350-
9546, E-Mail: nsales@mat-co.com Web
site www.mat-co.com

SEE OUR ad on 4-channel 2.4GHz wire-
less system in the AdMart section on
page 73. Matco, Inc.

GOLD, SILVER, platinum content of over

200,000 defense supply system items. 3

CD set, $145. 334-889-4837.

I;ttplﬂdownlown.aia.nel.fn-myoung!fedcd.
it

RESISTOR SACRIFICE: 10,000 quar-
ter-watt metal and carbon film. One, two,
and five %. 1 ohm to 10 megohms.
FIFTY each of TWO HUNDRED different

values. $45 (less than one-half cent
each), Hyatt Surplus, 371 N. Johnson
Ave., El Cajon, CA 92020. Tel: 619-444-

2434 fax: 619-444-1987.

NEW 1999 catalog: Inductors, toroids,
TC ceramic and Mica capacitors, semi-
conductors, wire and cable, hardware,
more. Two stamps please. Johnson Shop
nggc:gcts, Box 2843, Cupertino, CA

OLD ICs & TRANSISTORS WANTED:
HIGHEST PRICES PAID please FAX
your list with part number, quantity &
condition of any semiconductors to
Rick @ ESI, 5363 Broadway Ave,,
Cleveland, OH 44127. 216-441-8500
FAX 216-441-8503. Since 1946!
www.electronicsurplus.com

SEMICONDUCTOR SALE: 20 Xilinx
XC2018-50 PC84 $5 ea.; 100 Signetics
OTP 27C256-25-N $1.50 ea.. 100
National GAL16V8A 15LNC $1 ea.; 110
Lattice ispLSI1016-90LJ $5 ea.; 100
MAX202CPE $2 ea.; 48 T4HCT139N
$0.30 ea.; 48 74HCTOON $0.25 ea.; 200
74HC175B1 $0.30 ea. Hitachi Parts: 25
HD6303RP MCU $3 ea.; 18 HD&321P
PIA $2 ea.; 3 HD6350P ACIA $1.50 ea.;
12 HMB264ALP-10 SRAM $2 ea.; 10
UM6118-3 SRAM $1 ea. Motorola
Parts: 5 MC14469P Addressable UART
$2 ea,; 3 MC6EB50P ACIA $1 ea.; 6
MCB8HC11A1FN MCU $5 ea. Send
check or money order to: Larry, PO
Box 488, Occidental, CA 95465. Add $5
S&H any qty.

COMPONENT BLOWOUT! Low low
prices on ICs, capacitors, transistors,
diodes, resistors, connectors, swilches,
ts, + computer accessories.
nbelievable low prices, free catalog.
Abbott Electronics, 155 New Boston St.,
Woburn, MA 01801. T 781-935-2040 F
781-933-7127. www.abbottonline.com

SMD MICRO inductors. Wire wound on

ceramic core. Values from 5 to 80

Nhenries tolerances from 5 to 20%.

Types 0603, 0805, 1008 SMD. Bulk and

?;t.el:| 40 million open to offers! 760-736-
1.

MICROCONTROLLERS

MPLC MICROCONTROLLER! BASIC
programmable EEPROM via RS232. 16

user configurable I/O. Supports 12C bus
and 1 wire devices. Direct drive LCDs.
Starting under $100. Developers kits
aval . Potts Technologies Company,
831-662-2293 fax B31-662-1877 or
www.pottstech.com

PIC MICROCONTROLLER PROGRAM-
MER KIT. Super value at $19.95 + $4.95
shipping. See our web site for the com-
plete range of PICs that can be pro-
grammed. Includes PCB, parts and
instructions. P1BPRO shareware must
be downloaded from the web. Amazon
Electronics, tel 1-888-549-3749. Lots
of other products. www.electro
nics123.com

68HC11, 80C552 and 8031 microcon-
troller boards. Uploader, assembler and
compiler software included. See our
products at: www.tecel.com

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and
sales literature. Floyd, VA 24091-0341
(540-763-3311/540-382-2935).

WIN $500 USD cash dontronics.com

ANTIQUE

ELECTRONICS

RADIO TUBES and phono. needles,
870-347-2281.

WANTED: STOCK TICKERS, WEST-
ERN UNION, EDISON; WITH OR WITH-
OUT GLASS DOMES, 217-345-6771.

WESTERN ELECTRIC WANTED:
1920's-1960's. Amplifiers, mixers, pre-
amps, speakers, tubes, etc. FREE
OFFER 1-800-251-5454.

CRYSTAL SETS. Parts, plans, books,
kits. Largest source in the world. Catall
$2. MIDCO, PO Box 222288, HOIIYWOO?
FL 33022.

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

Step back into the past and build a Vintage tube type receiver or transmitter. Each kit
comes with all the necessary components to get you on the air vintage radio style. A great
opportunity to learn to build, troubleshoot and operate vintage tube type equipment.

VERNIER DIALS
1-1/2" Diameter 0-10 Marking . $11.95
1-1/2" Diameter 0-100 Marking $12.95
A 27 Diameter 0-100 Marking ... §13.26

THE CAKEPANION RECEIVER KIT
2 TUBES GENERAL COVERAGE REGEN

* Receives Am. SSB. and CW

* Regenerative Aaceror Design

« Uses two BACS Tubes

« Continuous coverage 500 KC - 10MHz using pre-wound plug in coils.
s in old fashioned regenerative receivers (Cods sold below)

= Smooth Vernier Dial Tuning (No Logging Scale)

+ J tet tront end imolates the antenna and adds RF gain

« Solid Irequency stability

+ Ulira sensitive reception

» Hi Fi quality sudio ino 8 ohms. Enough 1o drive a small
speaker (nol included)

* Audio chppet circull sfiminates ey chcks and heavy static
= Soird slale power supply.
* Complete punched and driled chassis
{tuning cops and soldet lugs are pre-natalled)
« Well written detaited assembly instructions
inciude color pictorals. Manusl included.
+ Assembly time approx. & hours

QRP CW TRANSMITTER KIT
2 TUBES, 3 BANDS

{sold below)
« Crystal Control
+ & Watts Output into 50 OHMS

» Cathode Keying Gircud

= Solid State Power

= Tube Line Up 6C4 Crystal OSC, BAQS Final

+ Complote with Pre Wound 80 Meter Coil Included
= Complets Instruction and Color Prclorials.

* Use with any, Receivet or Transcenver

+ Includes 2 Crystals for 80 Maters — 3 8B4MHz & 3.70MHz
= Complete Punched and Driled Chassis

+ Measures 8°W x 8°D. Weight approx. § bs.

+ Assembly ime approx. 6 hours

BE UNIQUE! GO QRP VINTAGE RADIO STYLE!

* 3 Band OW Coverage — 160, 80, 40, metbrs using prewound plug in cods

VERNIER DRIVE

Amarican made 81 vermier deive Has dual
plata mounting flangs with two tappad holes
L, {2.56) lor dial mounting Input & output mate
with 1/4” shatt s
9.95

SIGNETICS NE602AN

| Balanced MuesOSC_ Popular IG amang
xperimentars: tor bulding DC and supar-
het recanars.

$2.49

MINI-CIRCUITS SBL-1
DIODE RING MIXER

Double Balance Mixer

LOMRF — 1.500 MHz

RF DC — 500 MHz
$7.95

OTHER MINI-CIRCUIT PRODUCTS IN STOCK

AM RADIO
RECEIVER on a CHIP
(TYPE ZN414)

In o tiny (TO-82) ransisior size case, a ten
fransistor uned AF crout that requires no
salup or akignment. Neardy a complele cir-
cuit. add battery (11 1o 1.6 volts). funing
coil and capacitor and crystal aarphone.

Data sheets with crcut examples

* Measures 9" Wide x 9" Deepx 2" High  »Weight approx. 5 bs Part No. Description Price
ASSEMBLE ACOMPLETE ORP STATION, THE CAKEPANION RECEIVER CPCW-5 2 Tube Transmiter $10995
MATES PERFECTLY WITH DUR CPCW-S TUBE TRANSMITTER CPC-180 180 Metor Coit s9.95
CPC-80 80 Meter God (inchued) 5995
|-Rartbo,  Oeseription Ericn CPC 40 40 Meter Coil $795
CPRA 2 Tube Receiver Ki $119.95 cyienz 160 Meler Crystal 1.812MHz $8.65
CPR-E Broadeast Band Coil S00KHz -1800KHz $14.05 CY3550 80 Meter Crystal 3 580MHr 59,65
CPR-180 160 Mater Goil 1.5 MHZ-3.0MHz $9.95 Y7040 40 Meter Crystal 7 040MH2 $965
CPR-80 BO Mater Coil 2 9MHz-7.5MHz 80 95
CPA-40 40 Mater Coil 4 COMHZ 10MHz $7.75 OTHER CRYSTAL FREQUENCIES IN STOCK PLEASE INQUIRE

FERRITE “LOOP-STIK"” ANTENNA

o Hiard 1o find Loop-Stik Antenna
— pe  HOW IN STOCK!
Foll radio raceivers.
Tunes the broadcast band.
540KHz-1800KHz

Maasuras™ /2 D, x3 1/2° Long
Includes mounting brackel. (=25 L=TB8uH

DIGITAL LCR METER — ALSO MEASURES

=~ VOLTS, AMPS & FREQUENCY
=

, a7

. 40 meg ohms

| DCV to 1000 V, ACV to 750V
Freq. 1Hz 10 4MHz
¥ | Greal price for (s instrument

Al Lasi! An LCH meter that sveryone can afford Now you
can measure coils, transtormers. cheles from 1M to 40H
= Capacitors from 1 pid 1o 400 mid and resisiors from 1. ohmio

SIGNAL INJECTOR/

DELUX LR58G i onsicsins $2.25
CODE KEY TRACER
Aditistabie. haavy duty | This handy tester s both & signal PLUG IN COIL FORMS
brass base with balf ganeralor and recener As & gan f
bearing pvots. Designed | erator Use il 1o check oul an am ‘Wind your own cods with fhasa plug
forhardusage 318" | phier. stage by stage Also fests in coll fonms. Made from Grade XX
plated contacts AM rako IF and AF stages As a Phancke. Equippad with rim, making
recaivar you can pin point whare a it masy to msal? nd pull out Cotls
s16.95 datective part axals. Will hansma maasure 1 14" Da by 2 144" W

and recerve semuitanecusly

Exclusive of 1ha pins. These are like

LCM-1950......ccureceenene §79.95 CSSDCEIELFj\argR%E e el e o)
VARIABLE CAPACITORS MONITOR rinty g b
BROADCAST TYPE — 1/4" SHAFT ¥ Speakor, Huadphone PART NO. PINS PRICE
Terminal, Volume & Tona
1 GANG 14-385PF w.cvoeccvccncinne $10.95 Contols. Lises 1 9V Batlery e § e
2 GANG 10-400/10-400/PF - @ cFs s $5%
3 GANG 15-500PF/SEC ........
0 o LM R S NEW! PCDATAK™ SOFTWARE L= i o e EE
- L s Ename| coated solid copper. For
FOR MAKING PRINTED CIRCUIT BOARDS ON ANY i1 winding cails. tranaformers and
6146W POWER TUBE WINDOWS 95 OR MS-DOS IBM COMPATIBLE PC! D oo Prices for 74 b spoots
ooyl it e e e A neon mohE e
raneminers, MFG. GE * Produces s 1X positiv. feedy 1o use with precosied board. Noomer artwork. | 215287 223 e o s
$17.95 EA. or $37.00 MP . m-mmmm:mmmmmmmmmmm. b2 425 "2 485
12BY7A Driver ........ $15.95 D o oy T TOROIDS
CALL US FOR ALL YOUR TUBE NEEDS approximalely 75 pages in length IRON FERRITE
;:’mw m:" F:‘;;:'“ P";":;ﬁ;"g@umﬂ'ﬁ': - $ 40  Fraraa s .70
LEARN COMPUTER THEORY BY St ot oyt e o you owt P o i o1 o f | 3375 b gy 0
BUILDING THIS KIT m"rmm':"; ;“""m":m o S pet o o rars = o 85
DIGITAL TRAINER MODEL MM-8000 | used drecty ss s positve wih ot Datak products Ts0a % Frorr o
5 T506 65 FTee-43 1
e VA e - L1 oL LA N R L —
processor. You write the initial instructions 1o the 8085 ' r
get started and siore these instructions in permanent memary in a ma T68-6 20 FT114.61 230
B e o o s sy o 1-800-866-6626 Thons A e
. ity fo understand nstruc: H
Enenrasyeats e« e g n corgmnmowscons | Oce@an State Electronics RS S
you will be pm&r.m n mrmm:
R P.0. Box 1458 6 Industrial Drive FM RADIO IC
C ::‘_;: 2816 EPROM dm'v Westerly, Rl 02891 TDA 7000
* Usea the 8156C, 2048 B ataic MOS RAM Phone: 401-596-3080 Fax: 401-596-3590 ot or S AaRs ENl
will ports and timer , . R
pandable opt Mail in orders please include $5.00 shipping. Creap gttty e
: ooe SN power el CANADAS1050  OVERSEAS $16.00 i b bbb d gtz
= Camplate with lesson manual Minimum order $10.00 (before shipping) SCA tecevers
iinesions and experments R.l. Residents add 7% Sales Tax e
All this for only.....cccceeeeeereenanaens VISA & MASTERCARD ACCEPTED TDATO000.........cccoommncunecs $9.95

Write in 53 on Reader Service Card.
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ALFA ELECTRONICS viit ww.alfaelectronics com ror compiete into

HIGH QUALITY TEST EQUIPMEN

DMM-895 (3179.00): true nms, AC/DC (V,A), Q,
bar graph, freq, capac., dBm, logic, diode
DMM-23T ($99.95): 44 digit, true rms, high resol
(10sV, 10nA, 10mG), hFE, diode, contin.

MM-20 ($74.95). AC/DC (V, A), Freq, cont,,
Capse, Induct, Q hFE, diode, duty cycle
DMM-122 (559.95): DC/AC(V,A), (3, hFE, diode,
capscitance, freq, logic, continuity
DMM-123 (34495 DMM + capacitance,
DC/AC(V,A), Q, hFE, diode, continuity
DMM-10 ($19.95): 3% digit, DC/AC V, Q, hFE,
diode, signal output(+3V.-0.5Vsq ;50%duty) oM

Sinale Output DC Power Supplies
-smcmmmmm“gm

dnalog Meters Display

PS-303 (S159.00) 0V/3A  PS-8200 ($179.95) J0VAA
PS-305 ($219.95) 30V/SA  PS-8201 ($239.95) 30V/SA
PS-8112 (3399.95) 60V/SA Ve

PS-1610 ($289.00) 16V/10A PS-8300 (3199.95) 30V/3A
PS-8107 ($399.95) 30V/10A PS-8301 ($259.95) 30V/5A

CAP- u (m 95): JA
20mF, 9 Ranges, 0.

zet0 ad_nﬂmenl.

LCR-131D (3219.9:
Dluli o, Q Fecter Dlp

02
PS-§203 (3549

-800 526 2532 ror Orde

LCR-24 (119.93): 0.1uH-200H,
0.1pF-20004F, 0.0103-20MQY,
diode test. New Model

; sutorange,
~10mF, Im-

unnmm:mw mode.
rc.im(sm 95) 1.25GHz countey 105B

10ppm{ 123-111 51,130 |« Hi oltage Probe

ﬁ”' B6IE  §555 lﬁf -

30!nV MﬂMHz
Trmle Outmn

op dﬂu.bln otllq)ul
(?&8!02& PS-8103 only)

9!
PS-8103 (3489.95) J0V/SA30V/SA

95) OVIAIOVIA
30V/SA30V/SA

Free Catao s

0.1
pk resolution 70-111 § 99.00
7301 $125.00

75111 §15500 |*

DO/AC Garrent Probe $79.95
+Mini ACClamp 35095

77-11 $173.00
79110 $19500 [
§7.111 $32500 |
92B-111 1,445 |'
96B-11 31,695 | =il
99B-111 52,095 |, pregeure
e Meter

8678

+ AG-2603AD ($229.95)
Function Generator * FG-2100A {HS‘.H’J
0.2H2-2MHz,5mV-20Vip
* FG-2103 ($329.95) Sweep 0.5Hz-SMHz

i st “LHL PUWER'S LIE
20 MH: Scope "100MHz Cursor Triple Output Single Output

— - _—

B le e ve

= 2 varible out 0-30V,0-3A
= One fixed 5V,3A output

= Auto track, serial, parallel
* Const. volt, current mode

«0S-6103 51199.95
* Cursor Readout » meas
* Dual CH / Delay sweep
-lnpmdmmmy
= Time base auto-range

-mmm

ALFA ELECTR-ONIICS
P.0. BOX 8089
PRINCETON. N.J 08543.8089

PCJIJ. [!49995]
. e

o
"TEL: (800)526-2532 [ (609) 897-1135
FAX: 609-897-0206

E-mail: sales@alfaelectronics.com

Write in 54 on Reader Service Card.

PUBLICATIONS

AVIATION ELECTRONICS

UNDERGROUND, HACKING, SNEAKY

BUY, SELL, trade, avionics equipment,
Collins, King, Sperry: test equipment,
IFR, Litton LTN series INUs. 941-625-
3222 P, 941-625-0494 F, E-Mail: avio
nics@afcon.net

1999 BRINKER MASTER CATALOG!
1,200+ PRODUCTS FOUND NO-
WHERE ELSE! 95% OF PFIODUCTS

AFIE S3!l CATALOG ( 'AGES) $10
500 CALLERS FREE $25 GIFT
ERTIFICATEH OPEN 24 HOURS!
352-429-5496. BRINKER ENGINEER-
ING LABS, USA.

WEBBOOKS OFFERS discount prices
on technical/engineering books plus free
assistance to authors. Please visit us at
http://webbooks.net

* Auto track (PPT series)
IEEE-488.2 and SCP]
compatible command

. PPS-1860G(31,149.95)18V/6A |+ 0.02Hz-2MHz wicounter

4 analog or 2 digital display | PS-1850 (5214.95) 18V/SAl o 3655531 145.5evn 30| FG. 8050 (84145 i

PS-1830DX(3214.95)I8VIA | PPT-1B30G(S1,499.95)18V/3A |- 0.05Hz- SMHz wicounter
CaII / Wnl

Visa, MC, AMEX, COD, PO Accepted. OEM Welcome

1 Year Warranty (2 Years for GW/Instek)

DM-8034(5179.95) 3%4 dgt
* ACDV(V,A),C.Q,diode
DM-8040(5339.95) x4 dgt
* ACV to 50kHz, true rms
99) Sweep [DM-B055G(5889.95)54dgt
. o M sccuracy, GPIB
ito,REL, min/max

FG-3015G ($157.95)
* 0.02Hz-2MHz

* 5
sl |FG-8020G ($209.95)

« INTVEXT AM/FM mod
I'Fax ! Email for FREE CATALOG

TORMET'S ELECTRONICS BENCH
REFERENCE is soon going to REV03.
More laser, op-amp and Tesla coil cir-
cuits. New optics and statistics pages, 20
new pages in all. Check the web site at
www.ohio.net/~rtormet/index.htm or
reserve your cagly for $19.95 + $2.50
postage to R Engineering, 6863
Buffham, Seville, OH 44273.

ROBOTICS

LOW COST STEPPER MOTOR DRI-
VES  http:/members.aol.com/step
drives

Back 1ssues oF NUTS & VOLTS ARe onLy $5.00 Eack!
* CALL OUR ORDERLINE AT 800-783-4624 AND USE YoUR VisA OR MASTERCARD.

BRAND NEW

Wavemaster 99 Channel
* Sleep Timer * Std./HRC Switch * Parental Control

AS LOW AS $45° COMPLETE
CHECK US ouT!

Formerly JES, Inc.
BEST PRICES!
FAST SERVICE
SAME DAY SHIPPING

TOLL FREE: §00-322-9690 *° G
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Panasonic 145 & I75’s

- ufig

WE STOCK
EVERY MODEL USED.

CALL NOW FOR
WHOLESALE PRICING

FAX: 516-246-5651

Write In 55 on Reader Service Card.

ROBOT BOOKS.COM visit our web site
for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

ARobot KIT from Arrick Robotics uses
the BASIC Stamp Il. Quality metal con-
struction. Easy to assemble and very
expandable. $235. hitp://www.robot
ics.com/arobot

ROBOTS, ROBOT kits, 6BHC11 micro-

controllers, tutorials, software, spy cam-

eras. Different level kits. http://www.

gx(r}r';)bc!.com 804-272-5752, 1-888-Mr-
ot.

H-BRIDGE MOTOR controllers, 12VDC,
35A average, S50A peak PWM out.
Forward, reverse, ramp-up and ramp-
down on accelleration/decelleration.
Current foldback when hot, reverse
polarity protected, conformal coated,
regenerative braking&compacl. approx.
3.75"x5.5". $25 & S&H. 717-735-5053.
http://members.tripod.com/~divelec

68HC11, 80C552 and 8031 microcon-
troller boards. Uploader, assembler and
compiler software included. See our
products at: www.tecel.com

GET STARTED in robotics with an
ARBE-ONE kit (the “Model T" of mobile
bases), a TCOMP tiny computer
68HC11 controller on a board optimized
or robotics). On-line  ordering:
http://www.BecTec.com

www.futurerobots.com ROBOTS are
coming soon to our homes. Most of the
technology is now here, as well as the
need. Read technical papers and con-
struction articles for active security sys-
tems.

CNC SYSTEMS! Write: motivity, Attn:
Pam, PO Box 428, Rocklin, CA 95677.
Call: 916-349-8757. Info/pictures at:
www.motivityusa.com A great place to

buy CNC,

ROBOTS WANTED: Dead or alive,
whole or parts. Marvin (lowa Precision),
Gemini, RoPet, Hubot, RB5X, Newton
SynPet, ComroTot, ELAMI, ITSABOX,
HeathKit (HERO JR, 1, 2000, or Arm
Trainer), Androbots (TOPO, BOB, Fred,
and Androman), Rhino, Maxx Steele,
Omnibots, etc. Also looking for robot pro-
totypes, options, and literature, will pay
cash. Please E-Mail
rdoerr @bizserve.com Call 810-777-1313
or write- to: Robert Doerr, 26308
Cubberness, St. Clair Shores, Ml 48081.

PLANS — KITS —

SCHEMATICS

HOBBY CATALOG: Broadcasling and
microbroadcasting transmitters, ampli-
fiers, antennas. rt your own radio
station books. Audio, TV, ham, CB, sur-
veillance, science projects, and more.
PAN-COM International, Box 130-V,
Paradise, CA 95967. www.panaxis.com

' PGB Milling
N

CIRCUIT BOARDS. Low-cost, precision-
made PC boards from your CAD pro-
gam files (no photoplots required).
ingle and double-sided with contour
routing. Ideal for RF/analog/digital proto-
types. Full details at htip://www.pc
bmilling.com E-Mail: feed
back @pcbmilling.com FAX: 703-818-
0071.

NEED LARGE, precision wound coils for
vehicle detectors, alarms, loop antennas,
proximity detectors, metal locators, direc-
tion finders, security gates or other pro-
jects? We also sell tubes and AM radio
signal boosters which improve reception,
Send $2 for details (refundable with pur-
chase). Fala Electronics-V, POB 1376,
Milwaukee, WI 53201.




BUILD THE MENDOCINO MOTOR. This
fascinating device is a solar powered,
magnetically levitated motor. It will
delight and amaze you and your friends.
The 27 page plans book includes a list of
parts suppliers. The motor uses readily
available parts. Plans are $15 plus $2.50
S&H. Write to: St. Eimo’s Fire, PO Box
141, Stow, MA 01775. E-Mail: tcv@gen
rad.com

200+ ELECTRONICS PROJECTS. Build

easure or make 100% (or more)
profﬂ reselling printed plans. $1 (refund-
able) for catalog & dealer info. MATCO-
A5, PO Box 509, ROSEVILLE, MI
48066-0508.

HOVERBOARDS, JETPACKS, LIGHT-
SABERS. Plans, schematics, and kits for
over 100 incredible devices. $3 for cata-
log. Future Horizons, PO Box 125,
Marquette, MI 49855. www.futurehor
izons.net

BROADCAST FARTHER! 75-110MHz
amplifier connects to stereo transmitters.
Produces 2-15 watts. Requires 50-
150mW drive. Complete plans with part
source and antenna information only $14

+ $2 S&H. Progressive Concepts, PO
Box 586, Streamwood, IL 60107. 630-
736-9822.

TERRIFIC TIMEPIECES! LED binary
clock. LED digital clocks, other kits! Free
catalog! PC, 805-339-0702.
www.west.net/~wpc

AWESOME KITS: voice changers, levi-
tators, lasers, solor robots, and morel
Catalog $1. LNS Technologies, PO Box
67243, Scofts Valley, CA 95067.
www.ncal.verio.com/~Lnstech

HEATHKIT COMPANY is selling photo-
copies of most Heathkit manuals. Only
authorized source for copyright manuals.
Phone: 616-925-5899, 8-4 ET.

VOICE CHANGER: PCB with all board
mounted components plus speaker.
gﬂatch for our N&V article.) New price
9.95 postpaid in US. MicroMethods, PO
Box 909, Warrenton, OR 97146. 503-
B61-1765 jdennon@seasurf.com

ELECTRIC POWER METER STOPPER
MAKES METER RUN SLOWER, STOP,
OR EVEN REVERSE! COMPLETE
PLANS $15, SOLD FOR EDUCATION-

AL PURPOSES ONLY.
ISA/MC/AMEX/COD) OPEN 24
OURS! 352-429-5496 BRINKER

ENGINEERING LABS, USA.

REVERSE ENGINEERING for compa-
nies and individuals who can't obtain
schematics from the manufacturer has
resulted in 3,000+ prints for sale in 21
catalogs. Send 4 stamps for info, or
check our web page. Bomarc Services,
Box 1113, Casper, WY 82602, 307-234-
3488. http://www.bomarc.org

CIRCUIT BOARDS made from your art-
work. Quick turn, low rates. Atlas
Circuits, PO Box B892, Lincointon, NC
28092. 704-735-3943.

UNLIMITED UNDERGROUND ELEC-
TRONICS. Electronic weapons, EMP,
high voltage, rail & coil guns, plasma,
alternative energy, surveillance, ETC.
UUE: 1839-D West Vista Way #515,
Vista, CA 92083. Visit us at:
Http://www.access1.net/ninteach or E-
Mail: ninteach@access1i.net. SASE for
free catalog.

The RF Connection

213 North Frederick Ave.

Suite 11NV

| Gaithersburg, MD USA
20877

hittp:/iwww.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/3096

UG-21B/9913.....$6.00 Pins Only......$1.50
UG-21D/9913....54.00 Extra Gasket.... .75

Amphenol B3-1SP-1050 PL-259 .......... $0.90
UG-176/U Reducer RG-59/8X. .25 or 5/$1.00
UG-176/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-259/Gold Pin ....................

$1.00 or 10/$9.00

MIL-Spec Coax Available (Teflon, PVC I1A)

New Product: Beiden 9913F. 9913 with

High Density PE Foam dielectric, stranded

center cond. and Ducbond IIl Jacket...
Al . .80/ or $76.1 00.'1001!

Also New: 9092, RG8X with Type Il Jacket

Call for Specials of the Month

Full Line of Audio Connectors for lcom,
Kenwood, and Yaesu

8 Pin Mike Female ........... ..52.50
8 Pin Mike Male Panel...... $2.50
13 Pin DIN for Kenwood.. 4

8 Pin DIN for lcom .......

8 Pin DIN for Kenwood.... e
Prices Do Not Include Shipping

Orders  800/783-2666
Info  301/840-5477
FAX  301/869-3680

Write in 58 on Reader Service Card.

PIC INSTRUMENTATION and monitor
chips, quick protoboards, kits, telephone
electronics, pocket testbench, Oricom
Technologies, 303-449-6428, www.sni.
net/~oricom

MANUALS — SCHEMAT-

ICS WANTED

SINGER MAINTENANCE manual on
model CSM-1 communication monitor
made for FAA. gene @tanet.net 405-247-
3480.

MISCELLANEOUS
ELECTRONICS FOR SALE

SOLAR-POWERED FAN HAT. Baseball
type hat with solar powered fan. Great for
sports fans, golfers, etc. Available in red
or blue. $19 plus $2.00 shipping. CA res-
idents add 7.75% sales tax.
Visa/MC/Disc/Amex OK. H.T. Ormr
Computer Supplies, 249 Juanita Way,
Placentia, CA 92670. 714-528-9822,
800-377-2023, FAX 714-993-6216.

RESISTOR SACRIFICE: 10,000 quar-
ter-watt metal and-carbon film. One, two,
and five %. 1 ohm to 10 megohms.
FIFTY each of TWO HUNDRED different
values. $45 (less than one-half cent
each). Hyatt Surplus, 371 N. Johnson
Ave., El Cajon, CA 92020. Tel: 619-444-
2434 fax: 619-444-1987.

00 Wireless With Our Modules

SILRX/TXM
SILRX — $26.00 ea.
TXM — §15.50 ea.

TX2/RX2
38.50 ea.

mmmmmm’ “n':.mp-
simple implementation atup o
wnmwum-nh ww

900 MHz
AVAILABLE JAN "99

Lenios International Co., Inc.
65 Southbridge Street, Auburn, MA 01501
Phone (508) 798-5004 % Fax (508) 798-4782
www.lemosint.com # lemosint” ma.ultranet.com
All products available in either 418 or 433 MHz

Write in 57 on Reader Service Card.

Turn Your Multimedia PC into a Powerful
Real-Time Audio Spectrum Analyzer

Features

« 20 kHz real-time bandwith

* Fast 32 bit executable

= Dual channel analysis

* High Resolution FFT

* Octave Analysis

* THD, THD+N, SNR
measurements

« Signal Generation

» Triggering, Decimation

« Transfer Functions, Coherence

= Time Series, Spectrum Phase,
and 3-D Surface plots

* Real-Time Recording and
Post-Processing modes

Applications

* Distortion Analysis

= Frequency Response Testing
* Vibration Measurements

* Acoustic Research

System Requirements

» 486 CPU or greater

* B MB RAM minimum

* Win. 85, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

* 16 bit sound card

FRW W Pioneer Hill Software

24460 Mason R. S S I
PHS :vemsa’ adopectra Plus
a subsidiary of Sound Technology, Inc. FFT Spectral Analysis System

Sales: (360) 697-3472

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY
TRIAL!

www.spectraplus.com

Fax: (360) 697-7717 e-mail: pioneer@telebyte.com
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CALL FOR a free electronics catalog
or visit our web site at www.bgmicro
.com/ B.G. Micro, PO Box 280298,
Dallas, TX 75228. Order line 1-800-276-
2206.

HIGH QUALITY TOOLS AND STAIN-
LESS STEEL HARDWARE. European
and American screwdrivers, nut-
drivers, pliers, hex-keys, balldrivers,
and more! Wiha, Bondhus, and
Knipex. Stainless cap screws,
machine screws, nuts, washers, U-
bolts, and eyes. Free catalog. Robert
Mink Import-Export, Box 6437V, Fair
Haven, NJ 07704. Telephone or fax
732-758-8388. E-Mail: w2tv@csi.com

NUCLEAR ELECTRONICS (NIM,
CAMAC), PMTs, optics, high vacuum,
and high voltage components and equip-
ment. Guaranteed quality at reasonable
cost. OE Technologies, Box 703, La
Madera, NM 87539. Ph: 505-583-2482,
Fax: 505-583-9190, E-Mail: oetech@
newmexico.com http://www.oetech.com

UNLIMITED UNDERGROUND ELEC-
TRONICS. Electronic weapons, EMP,
high wvoltage, rail & coil guns, plasma,
alternative energy, surveillance, ETC.
UUE: 1839-D West Vista Way #515,
Vista, CA 92083. Visit us at:
Http://www.access1.net/ninteach or E-
Mail: ninteach@access1.net. SASE for
free catalog.

DESOLDER STATIONS: OWN PUMP:
Weller DS1000 w/readout $350, Ungar
4024 $200, PACE MBT201, MBT210,
MBT220, MBT250, PRC2000 bases only
or complete with handpieces call for
gricas. HOT TWEEZER pulls SMD parts

75. SOLDER STATIONS: Weller:
EC2000 digital readout $100, WTCP
$50, EC2002M $225 new, EC1301, 1302
pencils $50 new. Desolder handpiece 70
watt 110VAC $50. 310-515-2058.

Y2K POWER: 12VDC motor generators.
120VAC 1600 watt output with automatic
start. Redi-Line Model DA12L-1600-1A
with manual. Used less than 4 hours.
$300 + shipping. For info call 360-805-
0619 after 5pm PST or E-Mail at
bimiller@msn.com

SNOOPER p._ INDUCTANCE
. s BIG EAR 2, METER
) This is the kit
s sl overyona __has
woom.. Add & parabalic been asking for.
!ﬂ“ hlbckr st b bk my: Tho BN EAR can b ik = Turn your digital
abou anywhare. Makes a0 vl sensifve ifercom. Can bo Ul il bt
FANCONTROLLER | FLASHING SAFETY LIGHT- s a5 2 15W AP, Wo sppy & ikttt | 10 80 Incluctance metar. 1 vl fead bductors
Usa this kit to control cook- | . pygh ON / Push OFF it Prower requirement § 112w DG. SIZE-1 75'x 1" erthible s Bateadalion .
ing fans, or any device i o iy
P\ that is tamperaturo act | . Praes 3 weeks on AA-1 BunTs2095 KIT $10.95 |IA-1 KIT $14.95
2 vated. Output is 100mA. | 2 An hatteries STROBE IA-1CABINET $8.95
- For & 3 Amp application | , Great for kids, bike
use the Relay kil RP-10r | iers and joggers. LIGHT DIGITAL
the new Micro-controlled | . waan in car for Do you need an | THERMOMETER
Ralay PRC-1 kit Temperature probe includ- emergencies attention getter,
od. voltage: 7.5 o 18v DC « Tough ABS case with warning  lightor The 07'3. I.m will
Sox1Tx12 belt clip flashing light for "‘:‘ W"'lﬂﬁ“" volt
(Temperaturs Range 32'- 200°F) - Size: 138" x 2 14" x 1 1/8° (N ptanal TR ey ot Py
. ‘emargency light for your auto, radio fowsr, even use it : o dighal,
FCA KT 314'95 BFL-3 suLr 55-95 on your bicycle. Has a variable flash rate.Power [nomﬂlu:' Mlh!.'lmda-‘gagl‘;ezggyo;hlﬁ::su:e
WIDE BAND PRE 2 for $9.95 6012 0C. Szed sy’ by Al e Dl
surface “h'mm“ Fe8 wd ST-1 KIT $11 95 feet Imr:lha msa?l‘anm:rnr rmmﬂr: W"nllng
(il o |l szE zxiay =
Frsquency e e DT-3 $8.95
requency  counters, PREAMP KIT 3
fies low-level (\vukjndmak Boost your
' I the signal is extremely low :':t"':‘“"t? CAPACITANCE
. two amplifiers can be used in a series. “l!lﬂ.:‘] “Em
* 1MHz 10 2.5 GHz 2.8dB NF Plug your mic This kit will turn
* 1dB compression=0dBm into our AP-1 and driva your amp. lo full capacly. your .di!gllaf volt
* Gain: 1MHz- 2008 to 2.5GHz-6d8 Connect an AP-1 fo a pair of ampiified speakers, JRAVEN N & Cher
«Pover et 2@ SMa | ol 37 g anmisvom | P Yo i o e an e A ey Jork o o
WBA-6 KT $19.95 | P-4 BUILT $12.95 st HoiaLe: Sie LI unmarked capacitors into a fortune of
AP-1 kit $9.95 | usable parts. Measure capacitors from
| . Our TV fifters efiminale unwanted TV channels of <2.2pF to 2.2uF.Power requirement Sv
interferenca that alers both sound and video with DC. SIZE: 1.80" x2*

DF-222

<z & BEEP BEEP BEEP. Works oncable [~
P channais (2 theu 22) ony.

sold for educational purposes only.
‘You must oblain parmission from your
local cable company before using thesa filters
on your cable syslem.

NOTE: All TV Filter Kils are

or scanners.
* 18 TTL Level Outputs

wr * 14

Cabinet

FM STERED TRANSMITTER Have your own FM radio station. Any stereo signal you plug
into the FMST-100 transmitter kit will be transmitted o any FM radio tuneable from 76 to 108MHz FM.
Plug in your CD player, tape deck and have & wireless link to any FM radio, within 200 . Listen fo your
CD whils mawing the lawn. Transmit from your car to your camper, of through an audiiorium. Transmit
music on one channel sing on the other. Compatible with any audio system. s excellen, aprox. TT-16

40dB stereo separation. Length of antenna dis- =
tance of transmission. Comes complele with lefl & right input
level control as well as a crysial for left & right stereo separa-
tion. ANTENNA NOT INCLUDED %v Battery operation.

FMST-100 sze 15x16
SIZE: 15 x25 x3

OF Scanners.

Sweet 16 tone decoder
operaies great over phone lines, radios

+ DTMF Decoder Decodes 16 different
touch tohes using the phone, radios,

* One relay & driver circuit on board.
= Oy battery powered.Sze: 234" x 2 18

CA-1 KIT $12.95

VOICE ACTIVATED
SWITCH
This VOX circuil can be
F'| used to operate a tape
recorder, ham radio, CB
= radio, of tum on an alarm.
The VOX-1 kit has 100MA of output that oper-
ates a relay, light, mator, 7 What could you do
with a sound activated swilch? Power require-
ment 7.5 TO 18v DC. SIZE: 1.5"x1.3"
If you want to swilch more power see our
Triac (TP-1) or Relay (RP-1)Power kit.

KIT $29.95
$8.95

= LED's don't Lights up :
bu'n:ut! a compiete bedroom ((§

- Battery lasts at night
for years!

« if you have

m’» Red M.R;g-m

feve
« Repiaceable batieryl Yellow MLY

Better buy 2, your Blue MLB
wifeisgonglotake  Whits MLW $
yours! Iinfrared MLI 1?‘“

mike. 6 to 12v DC. SIZE:1.25" x 1"

Small but mighty this littie
jewel will out perform most
units many times its price.
It really stomps out & sig- | time the phone is picked up the recorder will record
nal. The WM-2 kit is a | both sides ol the conversation automalically. Use it
butfered wiraless mike that operates from | in your offica 1o record all phona calls so you don
80MHz 1o 120MHz FM, the frequency of any | loosa important Information.  SIZE:1" x .6
broadcast FM radio. includes a mini-glectret If you want to switch mars powar ses our

kit $14.95

KIT $34.95 VOX-1 KIT $6.95
PHONE RECORDING
FM MICROPHONE SWITCH

"\ This phone line powsred
~) swilch is small enough to be
installed anywhara. Evary

Trac (TP-1)-or Relay (RP-1)Power kif.
KIT $12.95

TELSW1

SHOWN
ACTUAL SIZE

LIE
DETECTOR
This kit can be
great fun at par-
ties. When you e,
generally your
hands will sweat
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This lets everyone know when your compuler modem
s in use. Power requirement & DC. SIZE: 1.1"x 6

BUSY PHONE LIGHT

phone is used a red LED will
light on the other extension. Feldee.

TEL-LITE kT $9.95

DC VOLTAGE
MONITOR

I battery status is
important, you
need this kit. This
kit uses 7 LEDs
to monitor 12v
DC in 1v, 122v, or
1/4v steps. Monitor Bv or Sv in 1/4v steps.
Add this iftle kit 1o any or all of !imllnrpbmu.marhunes. model planes or | with 100 mA of outpul that activates a relay ( that
your telophones. When one | o, o, car nicads, All parts and insiructions are | you supply ). This relay can tum on a sump
SIZE: 1.3" x 2.7, i you want lo | pump, or in
switch more power see our Triac (TP-1).

VM-1 K

T $7.95
For1i0AC VM110 kT $10.95

WATER ALARM

Don't ever get stuck with
a flooded basement or
over fill your water buck-
el When the liquid level
reaches the sensor il
aulomatically lurns the
pump on or off. The Water Alarm supplies you

applications where you are filling a
area with liquid it tums off the pump. Sansor
included. Size 1.4"x 2"

WA-2 KiT 17.95

schematics,
parts lists & P.C. board layouts
many of the Rainbow Kits. Usa

Please add sufficient postage First Ib $5.50 Canada §7.50 Addtional LB. Add §1.00
US FUNDS ONLY We will accept tefephone orders for Visa or Mastercard

Electronic Rainbow Ind., Inc. =
6227 Coffman Rd. Indianapolls, IN 46268

eecraomic CALL 317-291-7262 FAX 317-291-7269
RAINBOW [NTERNET: www.ralnhowkits.com

=

Write in 58 on Reader Service Card.

ELECTRONICS PARTS: BELOW
WHOLESALE PRICES! Phone, fax, E-
Mail for free flyer. Hoffman Industries,
853 Dundee Ave., Elgin, IL 60120. Ph:
847-622-8201, Fax: 847-622-8202, toll
free: 1-888-311-4248, E-Mail:
hoffind@acl.com Web site & on-line cat-
alog: hitp:/hoffind.com

NEW, USED, and “as is" Radio Shack
items. Software, printers, computers,
books, parts for cars, etc. Free list. B
and B Enterprises, 208 S. Pulaski St.,
Baltimore, MD 21223. 410-566-5388.

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. Items available
from our stock: Hook up wire, Automotive
grimary wire, GXL, SXL, Plenum cable,
eflon” wire, Multi-conductor cable,
Irradiated PVC, SO-CORD, Mil-Spec
wire, Building wire, Welding cable,
Battery cable, Telephone wire, Shrink
tubing, Cable ties, Connectors. Wire cut
& strip to specs. If interested, please call
1-800-626-7540, FAX: 714-771-5043.
Visa/MC/Amex. SEE US ON THE
INTERNET: http://www.an
aheimwire.com OR E-Mail: info@an
aheimwire.com

MISCELLANEOUS
ELECTRONICS WANTED

WANTED: BALANCING machines &
vibration analyzing equipment manufac-
tured by the following: Spectral
Dynamics, Hofmann, Bentley Nevada,
Schenck, IRD Mechanalysis, Gishott.
Contact Mike Park at E.T. Balancing,
12823 Athens Way, Los Angeles, CA
90061, 310-538-9738, FAX: 310-538-
8273.

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors,
relays, lamps, synchros. Hyness
Company, 709B Delair Road, Cranbury,
NJ 08512-4212. Phone: 609-395-1116,
FAX 609-395-1117.

WANTED: AVIONICS test equipment,
IFR, B00A, 401L, others, Collins, King,
Sperry, North Atlantic, Litton INUs LTI
series, rate and tilt tables, air data test
sets, 941-625-3222 P, 941-625-0494 F,
E-Mail: avionics @afcon.net

WESTERN ELECTRIC WANTED:
1920's-1960's. Amplifiers, mixers, ngra-
an'g‘gs. speakers, tubes, etc. FREE
OFFER 1-800-251-5454.

DEC EQUIPMENT WANTEDI!! We are
buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and
Computer Output Microfilm (COM) units.
Please call for a quote or fax us your
quenl list. We buy, sell, and trade.
KEYWAYS, INC., 937-847-2300 OR fax
937-847-2350.

WANTED: EXCESS ELECTRONIC
COMPONENTS, BOARD-LEVEL
PONENTS; ICs, MEMORY, TRANS
TORS, DIODES, CAPS, RELAYS, ETC.
CALL LA PALMA SEMICONDUCTOR,
714-523-8892 FAX 714-523-8898.

WANTED: GENRAD 1633A inductance
bridge, 1608A amplifier oscillator, 1265A
power supply, and 1633-P1 range exten-
sion. 610-932-4019.




PO Box 2426, Ft. Walton Beach, FL 32549 Voice/Fax B50-863-5723

Stackable RS-232 Kits Phone Line Transponder

Digital YO - 12 VO pins individually configurable for input or output. 7 Individual output pins are controlled
switch mnubl:mdtupmﬁmuduhaunumpoﬂbn& with buttons 1-7 on your touch-tone
10 points. Tum on/off relays. Sense switch transistions, button presses, phone. Automatically answers
4x4 matrix decoding using auto-debounce and repeat. $az e i and Mwi’?f: mrlnun?;
rOOM Noises it in mic.

Maloginpm ulnputplu |2-bil plua n self-calibrating AOC. Out*
Returns resuits in 1mV steps from "%m'wnr-plogmmubb e . L. e pRoiAi

mmmmmmmmm?mnmmmmkupww

modules on same port for 128 single-ended or 54 differential inputs. $48

Home A X-10) - C a TW523 and your

serial port Recelve/ all X-10 Mmyw!mﬂm

: Full collision ion with auto

Cl.ll.rlD D.cudnﬂnnlbrmduhmdmd-ﬂbyourunllwdin
character string. Example:

g-munddlllmmhwd number(s).
assword protectsd. $48

DTMF Decoder/Logger
Kesp track of all numbers dialed or

kR T eoo || e o sy phere 0y e

mwzzwudu Tmy <|::n>- K.aopaloqdnlineominqm thh
unwanted caliers -ppli“.nom them on a 16 character L e
last 240 digits In non-volatie e
Touch-Tone Input - mu Connect to radio s
serial port. w-mdulmmmmmmlmmm a spoaker term for off-air decoding

com Infout commands to the of repeater
Am::?nmm memmHBanlmuw L:H

IR Remote Control Receiver

q 5 7
Weeder &rilos P .K.
WECENOIORIEs || e \veciiect coi rno it

Y2K PLANNING?

USING BATTERIES?
GET AN E-METER

From S200

OEM's: Call for free
applications assistance.

Fits2"hole  Up to 1000 Amps
@500 Volts!
Here's why every Y2K battery bank needs an E-Meter - the world's

most popular DC energy monitor: The multi-color bar graph shows
battery status at a glance. The bright digital display reports Volts, Amps,

Learns and responds io the pattems Two modes of operation; raceiving or placing
emitted by standard Infrared remote calls {or call which have been entered into

used by TVs, etc memory, or prevent those calls (or call prefixes) which have “not*
mywco;vmdmmr?mlc been entared into memory. Uise touch-tons phone to

our TV remote. output
ph':-nb-nuqn-dlowmm our Block out selected oulgoing Block out selected Incoming
remate, and can be configured for wh-wpmuwﬁﬂum calls. Calls identified using
“oggle” or your password. Caller ID data.
\ S ~

HIGHEST PRICES PAID: | will an the
following prices for Western Electric
tubes: 211A/D/E new $300, used $175;
212A/D/E new $750, used $275; 274A/B
3lz’.r!gBra\rem:I base) new $250, used $200;
(engraved base) used $550; 422A

new $50, used $25; 437A new $50, used
$25; and many more. Also buying
Waslem Electric, and other audio tube
ment literature. Call or send us

rhsl oll free tel/fax: 1-888-715-8823.

n Singerhouse/Singerhouse Sound,
LLC, PO Box 321, New Richmond, WI
54017. E-Mail: singmbe@frontiernel.nel

OLD ICs & TRANSISTORS WANTED:
HIGHEST PRICES PAID please FAX
your list with part number, quantity &
condition of any semiconductors 1
Rick @ ESI, 5363 Broadwa Ave.
Cleveland, OH 44127. 216-441-8500
FAX 216-441-8503. Since 1946!
www.electronicsurplus.com

WANTED: TUBE HiFi/commercial amps,

mps, cornerhorn speakers. Altec,

arantz, Mcintosh, Western Electric,
etc. 405-737-3312 fax 405-737-3355.

WANTED: HEATHKIT FM deviation
meter model IM-4180. Phone 815-439-
9304.

BBS & ONLINE SERVICES

EDUCATION

RF OSCILLATOR DESIGN. Learn to
design RF oscillators from a pro. 90 page
course presents the knowhow of oscilla-
tor analysis, simulation and design with
breadboard experiments. Requires
AC/DC and some calculus. $39+$6 S&H.
RFLS, PO Box 9185, Gaithersburg, MD
20898-9185.

Got stuff?

If you've got some electronic
equipment to sell, why not try
the classifieds!?!

See page 68 for details.

BUSINESS
OPPORTUNITIES

COUNTER-SURVEILLANCE=$250 HR!
Electronic eavesdropping is unbellavabl’?f
widespread! Are you sure you're safe

Learn how others l.Sw\ﬂthcn.n prior experi-

ence) earn $250 HR in the fascinating
field of COUNTER-SURVEILLANCE! For
FREE catalog call: 1-800-732-5000.

REPAIRS — SERVICES

ENGINEERING CONSULTING. Product
development from conceptual to
manufacturing stages. Digital, analog,
and RF expertise. Microcontroller
designs for HCO5Sxx, HC11xx, and PIC
families. Software design for IBM PC.
XILINX and Altera FPGA design. In-
house schematic capture and PWB.
Hicks Electronic Design, PO Box 7366,
Loveland, CO 80537-0366. Toll Free 1-
888-849-6792 E-Mail: steve@hickseng
ineering.com website: www.hickseng
ineering.com

PINBALL MACHINES!
Magazines, Manuals, Diagrams,
Supplies, Parts. $2 catalog, Marco
Specialties, 5290-N Platt Springs Rd.,
Lexington, SC 28073-9252, 803-957-
5500. FAX 803-957-6974. E-Mail:
tit@ix.netcom.com http://pinball
machine.com

(E)EPROM PROGRAMMING done
quickly and economically. One da; turn
around typical. Simple copy $3 per
device. Also prototyping, design, and
consulting services available. Call or
send SASE to: Luzer Electronics, 4023
North B Wichha KS 67226.
316-687-2127 AX 316-687-3103.

PICS, GALS HEAD if you've lost your
masters. Programming service available.
Call for info. Network Sales, 616-683-
0500.

Books,

PC BOARDS REPAIRED. Prices start at
$5. Minimum 5 of one type. Network
Sales, 616-683-0500.

Amp-hours, Time Remaining, - even Kilowatt-hours. Reports histori-
cal information including battery Charge Efficiency, number of dis-
charge cycles, deepest depth of discharge and average depth of dis-
charge. The optional Low Battery contact can optimize your genera-
tor run times for charging and RS232 output is available for remote
sites.

Don't be afraid of Y2K - be ready with an E-Meter!
Cruising Equipment

5245 Shilshole Ave. NW, Seattle, WA 98107
(206) 782-8100 Fax: (206) 782-4336
http://www.cruisingequip.com
Write In 61 on Reader Service Card.

ARE You
MISSING ANY ISSUES OF
Nars & VoLts?

BACK ISSUES ARE AVAILABLE FOR ONLY $5.00 EACH!
CALL 0OUR ORDERLINE AT 800-783-4624 AND USE
YOuR VisA O MASTERCARD,

PRICE INCLUDES
FIRST CLASS POSTAGE.
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CABLE CONVERTER REPAIR: Quality
repair service for all name brands. if
you're tired of the runaround you're get-
ting from the company you purchased it
from, or they're out of business. Give us
a call for fast and courteous service,
Have model and problem ready. Sorry no
box, chip, or IL repairs. Highview
Engineering 815-245-3735 or E-Mail:
HIGHENG1@AOL.COM ask for George.

PRINTED CIRCUIT design by profes-
sional with 30+ years: conventional, mul-
tilayer, downhole, fine line. Prototype and
production fabrication. Reverse engineer
existing 2-layer board.
www.circuit-applied-tech.com call toll
free B77-236-3223.

PCB SERVICES: Graphic design from
schematic, thru hole and SMT. In-house
proiotyge fabrication, assembly, turn key
or kit. Small quantity specialist. In busi-
ness 16 years. Midland Technologies,
34374 E. Frontage Rd., Bozeman, MT
59715. 1-800-726-8871.

NO SCHEMATICS available from manu-
facturer? We can reverse engineer your
device and provide you with prints. Send
stamp for info. or check our web site.
Bomarc Services, Box 1113, C%s;‘pa.
wy 82602, 307-234-3488.
hitp://www.bomarc.org

" R

T T B il

SHIPPING

DISCOUNT
PRICING

WELD ALUMINUM WITH PROPANE!
EZ; INEXPENSIVE, STRONG.
DETAILS: WEEKS, 38 CAROLINA ST,
TAYLORS, SC 29687. 1-800-547-
WELD(9353) FAX 864-244-6349.

http://www.dura-fix.com

Subscribe to Nuts & Volts.
Check out aur web site and take advantage
of our special subscription offer,
http://www.nutsvolts.com
For new subscribers OR renewals!

Toshiba & XM-57018

New, 12X disc drive. SCSI
interface intemal drive :
measures 1.62°(h)

Configuration AutoMagically) which automati-
cally configures all aspects of the CD-ROM
drive with the computer when connected
through a SCSI port to a PC or Macintosh.
Data transfer at 1800KB/s. 115ms average

random seek time. $225?2ch

SCSI INTERFACE I 30 Minute Timer Board I
12X SPEED CD-ROM DRIVE Timer circuit board will S Optrex # DMC 20434-CEM

operate 120 or 240 Vac
devices. Originally
designed to run a
vibrating motor in a
massage chair, the circuit
automatically shuts-off a
motor, lamp or other device after approximately
30 minutes. Shut-off time can be varied by
replacing one of the resistors on the board

with a pot or resistor of different value. Hook-up
instructions included with the board explain
how to make this modification. 1.9" x 2.5,

CAT# TMR-5 $3§g% "

|__10CD Storage Book __|

Small padded, refillable
binder contains plastic
1 for p and

256K buffer.
CAT # XM-5701B

3000 MCD ULTRA-BRIGHT
RED LED

Everlight # 383URC-2/TR1-C(R)

Red, “Ultra-bright™ T 1 3/4 LEDs . a
now at our lowest price ever, 4

Due to a special purchase of  §d TT
“tape-and-reel” parts we are '

able to offer these LEDs at an =
incredibly low price when pur- L l
chased on the reel. These oYL
are 5 mm diameter water-clear LEDs that
light bright red at 20 ma.

CAT# LED-50 100 for $35.00
1000 for $250.00
2 for $790 | " osc'eacn)

| 3 BUTTON Serial MOUSE |
Windows compatible
three button serial mouse,
includes 3.5” floppy
disk with drivers. -
50
$3 each :
CAT #MSE-3

[obrsnm] &

ORDER TOLL FREE

MAIL ORDERS TO:

e

P.O. BOX 567
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ALL ELECTRONICS CORPF.

VAN NUYS, CA 91408-0567

storage of 10 CDs. Great
for music or computer
software, Inside cover
has an index page for
relerencing contents. |
Velcro fiap keeps binder closed in
transit. Ideal for car or home. 6.5" x 5.8" x 1.2".

(PWB 20434-CEM)

“PROGRAMMING AND

CUSTOMIZING BASIC

STAMP COMPUTERS”
by Scott Edwards

Build smart electronics projects
with the inexpensive, simple-to-
use, surprisingly powerful BASIC

g_:tx81 dﬁm:am Stamp.
3.88° x 2.38" module, ONLY $34.95
Removed from new
equipment. May have felt padding on metal As a paid subscriber to
bezel. 14 i header is ttached. -
Somboop e Nuts & Volts, you'll receive
. 1 icell
Cﬁ:T:f:rcm amth 10% off the list price!!
- (See ad on 7 for ordering details
e e g
I Microphone For Fish I and other currently available.)
Consists of a dant-shaped

underwater transducer on (R
a 21" wire and a small .
amplifier. According

to the manufac- : > =
rer, | / \ il
= S

the fish striking
your bait, thus allowing you to catch
more fish. We don't have the [
instructions, and you will need
some headphones with a 3.5 mm
phone plug. Also requires 4 AAA

i included).
catecoB-142s  $423 Traneduer 8 3 longs. Ampilier
each assembly is 3.5" x 2.4" x 1", 00
[0 for $37.50 100 for $300.00 | | CAT # AQS-1 $s520
INCREDIBLY CHEAP!! | NEODYMIUM MAGNET |

Switching Power Supply

Voltek Corp # SPEC7188B
Input: 100 - 240 Vac
Outputs: +5 Vdc @ 3.70A,
+12 Vdc @ 0.60 A,
-5Vdc @ 0.05A,
+5 Vdc Trickle
@01A

switching sup- ks
ply. Standard
three-prong IEC socket power input. 7 conduc-
tor, Molex-type connector output. 9" x 2.1 x
1.38". UL recognized. Removed from new

equipment.
CAT # PS-27 $ %96.,

1-800-826-5432

FAX (818) 781-2653 * INFO (818) 804-0524
INTERNET hitp://www.allcorp.com/
E-MAIL allcorp @allcorp.com

NO MINIMUM ORDER + All Orders Can Be Charged 1o Visa, Mastercard, American Express or Discover « Checks and Monay Orders Accapted by Mail =
Orders Deliverad in the State of Galifornia must include Califomia State Sales Tax » NO C.0.D » Shipping and Handling $5.00 for the 48 Conlinental United
States - ALL OTHERS including Alaska, Hawall, P.R. and Canada Must Pay Full Shipping * Quantities Limited » Prices Subject to change without notice.

0.25” DIAM.0.25" LONG
Small cylindrical magnet with metallic
coating. CAT # MAG-45

2 for BOg « 10 for $ 3.50 * 100 for $ 25.00

0

| “HI-8” Video Cassette |

SONY Hi-8 Top quality,
metal particle 120 minute
video cassettes. Used
for a short time, then
bulk-erased. Each
cassette has its own
plastic storage box.

CAT # VCU-8

$322,

| 10 for $28.00 = 100 for $250.00 |

| _visA |

[ =)
-

Write In 62 on Reader Service Card.

Subscribe

foday!!

and be
automaftically
entered each
month in our
Prize Drawing!

See our ad on
page 66 for
more defails

and this
month’s prize!
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Continued from page 22

TX - TEXAS CITY - Hamfest. Tidelands ARS, Joe
Wileman AASOP, 409-945-6794

W1 - EAU CLAIRE - Hamfest. Eau Claire ARC,
Jim Stastz KGIMV, 715-838-9108. E-Mail:
kggmv@anLnﬂ Web' hup flww ecarc.org

IL - PEOTONE - H.umfest Kanknkee Area Radio
Society, Don Kerouac KONR, 815939-7548.
E-Mail: kSnr@juno.com Web: hitp://www.geoci-
ties.com/capecanaveral /hanger /5711
NY - PATCHOGUE - Hamfest. MidHsland ARC,
Mike Grant N20X, 516-736-9126.
E-Mail: globalcm@erols.com Web:
hitp://www.qsl.net/mid-islandarc/hamfest.html
PA - KIMBERTON - Valley Forge Hamfest. Fire
Co. Fairgrounds, Rt. 113 (S of Rt. 23). Bam. Mid-
Atlantic ARC, Bill Owen W3KRB, 610-325-3995.
E-Mail: hamfest-info@marc-radio.org
Web: http://www.marc-radio.org/hamfest_html
PA - PITTSBURG - Hamfest. North Hills ARC, H.
Rey Whanger W3BIS, 412-828-3694 (ph & fax).
E-Mail: w3bis@freewwweb.com
Web: hup:[,.’nhuc.pgh.pa.usf
rSNEEE i

MT- EASTGI.A(:IER Munwnu State
Convention, Darrell Thomas N7KOR, 406-453-
8574. E-Mail: n7kor@men.net

Web: hup:,f.n’www.dlled'l com/hamfest/

]
CA - SANTEE - ARCD(EICajoanm.Computer
& Electronic Swapmeet. Santee Drivein.
619-561-0052
LA - SLIDELL - Hamfest. Ozone ARC, Ronald
Riviere WB5CX.J, 504-882-5067
NC - CARY - Midsummer Swapfest.
NY - FRANKFORT - Hamfest. Utica ARC, Bob
Decker AA2CU, 315797-6614.
E-Mail: ktrnd@borg.com
OH - ELYRIA - Hamfest Morthern Ohio ARS,
John Shaal KCBAOX, PO Box 432, Elyria, OH
440360432
PA - SALEM TOWNSHIP - Hamfest. Beach
Haven Carnival Grounds (180 Exit 36 or 38 N to
US-11). Bam. VE Exams. Talk-in: 145 130 (PL
77.0) & 146.52 si J

Assn, Charlie Hooker AD3L, 570-864-
2571 or fax 717-864-2377; Rich N3YQL, 570-784-
0488; Mike K3EVQ, 570-752-1334; Walter
N3UAU, 570-822-0180. E-Mail: chooker@epix.net
TX - DENISON - North Texas Hamfest ‘99,
Wilmer O. Kinsey WB5DCU, 903-893-5872.
E-Mail: whSdcu@gte.net
Web: http://homel.gte.net/wb5dcu/nortex99.htmi

EF A i
IL - SUGAR GROVE - Hamfest. Waulxmsee
Community College, Rt. 47 at Harter Rd. (5 mi
NW of Aurora). 8am. VE Exams. Talk-in: WOCEQ
- 147.210 (+) PL 103.5/107.2 - AFAR repeater.
Fox River Radio League, James Von Olnhausen
NOUZC, 630-879-3042. E-Mail: nSuzc@amsat.org
Web: http://www.frrl.org /hamfest.html

MA - CAMBRIDGE - Flea at MIT. Albany and
Main Sts. 9am-2pm, Talk4in: 146,52 &
449.725/444.725 WIXM/R PL 114.8 (2A). Nick
Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
hitp://web.mit.edu/w1mx/www/swapfest.html
MO - WASHINGTON - Hamfest. Zero Beaters
ARC, Dave Meal NOPMNG, 314-532-2477 days, 314
458-3254 eves. EMail: Dave Neal@msn.com
Web: hitp://zbarc.usmo.com/

NJ - AUGUSTA - Hamfest. Sussex County ARC,
Dan Carter N2ERH, 973-948-6999.

E-Mail: n2erh@emall.com

OH - VAN WERT - Hamfest. Van Wert County
Fairgrounds, US R 127 S. 8am-3pm. VE Exams.
Talk-in: 146.85 (-). Van Wert ARC, Bob Bames
WDELPY, 419-238-1877, Bob KABIAF, 419-795-
5763. E-Mail: bamesri@bright.net

Web: hﬁpl.l’wwbdth.net/ barnesd/wBfy. hl.rnl

FL- HILTON Harn‘ﬁl Mi]l'.on ARC, Dean C!urk
WBBUKF, 850-626-9752.

E-Mail: acorde@worldnet.att.net

OK - OKLAHOMA CITY - Ham Holiday "99.
Oklahoma State Fair Park (Hobbies, Arts & Crafts
Bldg.), intersection 140 & 1-44. 58pm Fri., Bam-
S5pm Sat. Talk-in: 146.82. Central Oklahoma
Radioc Amateurs, Thomas Webb WASAFM.

E-Mail: n1pn@swbell.net or tmwebb@telepath.net
Web hup wageoduu comrhemlandﬂﬂz

AZ - FLAGSTAFF - Hamest & ARRL AZ State
Convention. Norm Martin KC7TFNK, 520-297-
9562. E-Mail: arcathill@aol.com

/i ha

%;f G JﬁA
NH - NASHOA - Harn!ut. Res Cir Church. HE
Antique RC 617-923-2665

OH - CINCINNATI - Hamfest. OH-KY-IN ARS,
Dana Laurie WASM, 513-761-7388.

EMall waBm@arri. nel
e o
CA - SANTA ANA - Swupmeet n‘\CP park.ing lﬂt
Mary Russo 714-558-8813

MD - TIMONIIM - Hamfest. Timonium
Fairgrounds, York Rd. off 1695, 1-83. Bam. VE
Exams. Talk-in: 147.030 (+) & 224.960 (-) &
448.325 (-). Baltimore Radio Amateur TV Society,
410-461-0086. E-Mail: brats@smart.net

Web: http://www.smart.net/-brats

e 1
OR - PORTLAND - Pacific Northwest DX
Convention, Willamette Valley DX Club, Al Rovner
K7AR, 360-256-7437 E-Mail: alanr@pacifier.com
Web: http://www.qsl.net/wvdxc

v EsmaaIE AR
KY BOWL[HG GREEN - Hamfest. Kentucky
Colonels ARC, Fred Painter, KA4CFW, 502-842-
3193. Web: hup://kcarc premiemet.net
WAYNESVILLE - Hamfest. Haywoad County
Fairground. Western Carolina ARS, Carl Smith
N4AA, 8286834251, E-Mail: wears@dxpub.com
OR - BANDON - Hamfest. Coos County ARC,
Brian Howard W7MLT, 541-572-5623,

E-Mail: wTmit@usa.net

AUGUST 1899

IN - ANGOLA - Hamfest. Land of Lakes ARC, Bill

Brown WDSDSN, 219-475-5897.

E-Mail: sharon |brown@gte.net

OH - RANDOLPH - Hamfest. Joanne Solak
KJ30, 330-274-8240. E-Mail: ljsolak@apk.net
Web: http://parc.portage.ch.us

VA - BERRYVILLE - Winchester Hamfest. Clarke
County Ruritan Fairgrounds. 6am. VE Exams.
Talk-in: 146.82 (-) WARKC repeater. Shenandoah
Valley ARC, Guy Avey W3INT, 540-678-9970;
Jane Barb KD4IET, 540-955-1745.

E-Mail: ibarb@visuallink.com. Web:
http://www.Vvalley.com/svarc/hamfest or

hitp:/ /www.visuallink.net/shenvalleyarc

TX - AUSTIN - Texas State ARRL E:onvenlbn.

Austin ARC, Austin Repeater Org & Texas VHF-

FM Society, Joe Makeever W5HS, 512-345-0800
T

SD WATERTDWN Dukotn Division
Convention. Lake Area Radio Klub, Jerry Hegg
NOJH 605-8867151. E-Mail: n0jh@dailypost.com

Siaognsty T
CA CHICO Hamfest. Golden Empire ARS,
Muriel Pope K6GSK, 530-342-4765.

E-Mail: kbgsk@wbrhc.org

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052

REFILL INKS FOR INKJET PRINTERS

Refill your old cartridge and save. All refill kits come with instructions and
needed materials for refilling inkjet cartridges. Success guaranteed.
Available for the following:
| | CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ
S&ngieBlackReﬁ}JsSm Tri;ieRzﬁllﬂQOO CANONBJC-GOO(BCL‘D!]
¥ | Single Black or Single Colors (3 refills) $8.00. CANON BJ-130/300/330
| & IBM Exec Jet (Cart #BJI-481 & BJI-642) Black - 3-bottle kit $22.00.
3 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, QrdlﬁsBOZIhhdc 30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON
BJC-4000/BJCT0 and Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BC1-21 or 15
refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3rboﬂie kit ﬂor BJI-643B) $19.00.
CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STYLUS
COLOR PRINTER - (Cart 5020034) Single Triple black $19.00; Tﬂ-cclorlul [&111 S020036) 2 refills
each color $24.00. EPSON STYLUS COLOR I - (5020047) 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!502009?)Tﬁ—c0|or3 refills each color
$24.00. EPSON STYLUS COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color
$24.00. EPSON STYLUS 800/1000 (S020025) 3-refill kit, black, 51900 HP DESKJET
500,‘550/560 (516084, 51633A, 51626A) Black single refills $8.00. HP DESKJET
50/560. Black 3-bottle kit $19.00. HP DESKJET 500C/550C/560C . Tri-color kit (5 refills
each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 516408) Black Three pack
(3 refills) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart-#HP 51640 CM.Y). Tr-
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 516414)
Tri-color kit (2 refills each color) $24.00. HP DESKJET 720, 722, 890, OFFICE JET 1170 & 1175
(C1823A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINTJET XL (51606A) Black
3-honle 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 refil
each color) HP 51639C,M,Y $24.00. HP THINKJET, QUIETJET, KODAK DICONIX 150 (51604A
or 92261A) black 5 refills 5900 IBM/Lexmark/Execjet/4076 (1380620) black 3-refill kit $19.00,
Execdet lIC, 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 516294 (black for
HP 600-serles) cartridges without making a hole in the cartridge. Consists of special cartridge holder,
syringe, plastic tubing, and directions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR
SNAP & FILL SYSTEM (black only) 4-oz. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP
51626A or HP 51629A.

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. ltoh Prowriter Jr., Riteman C+/F+
$6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00; MPS-803 $7.00; Decwriter LA30/36 $4.00;
Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 1526 $5.00; Epson JX-80 4-Color $14.00.
Printronix P-1013 $11.00; Star 51144 color 3-pack $29.00.
ALSD HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS.

Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed.
Order directly or send SASE for complete list.

Add $4.00 per order shipping. 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

714-528-9822 - 800-377-2023 - FAX 714-993-6216
hitp://www.extremeplay.com/occomp/orr.htm

Write in 106 on Reader Service Card.

Special Prices for
TP1550PC
Call for Details

DEALERS ONLY =

WILL NOT DECODE

The Best Prices and Service » In Business over 15 years!

Phone 218-346-6660 Fax 218-346-6664
TIMELESS PRODUCTS

New!

TRV’

128 Channel Converter with Volume

» REFURBISHED CONVERTERS ALSO AVAILABLE -

* QUALITY REPAIR DEPARTMENT FOR ALL YOUR
TUNER REPAIRS »
* REMOTES AVAILABLE FOR MOST CABLE BOX

QUANTITY PRIC NO

Write In 105 on Reader Service Card.
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In 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 at TJBYERS®@aol.com,
TJBYERS@juno.com or by snail mail at Nuts & Volts Magazine, 430
Princeland Ct., Corona, CA 917189.

What's Up: Plenty of power: switching voltage regula-
tors, Commodore battery power source, and NiCd battery
keeper (not charger). Like playing with flashing lights?
Have fun with neon lamps and an LED Star Trek chaser.
Solutions for pesky video conversion and parts replace-
ment problems. Finally, test your trivia knowledge on the
Web.

L EA R E R R R NN EEEEEE N R R RN E N E NN AN NN N NN NN NN ]
Flaky Fluorescent

Q. | have a light fixture from Lights Of America that uses a CMOS compo-
nent to start the fluorescent lamp. Well, it's shorted, and the company
won't sell me a replacement part. Any help would be appreciated.
Jim
via Internet

A. Don't hold it against them. They sell lamps, not parts. The original
part is an IRF624, a 250-volt HEXFET, which isn't easy to find. I'd
replace it with an IRF830, another HEXFET that's rated at 500 volts
and sells for about $4.00. You can get it from RadioShack, part num-
ber RSU11369865. Another suitable substitute is the NTE2398 made
by NTE Semiconductors and available from many retailers.

36V to 12V Switching Regulator

Q. I'm a maintenance technician for a large distribution center. In the sum-
mer, when the outside temperature often reaches 100 degrees, our forklift
drivers get extremely hot because the heat dissipated by the forklift's elec-
tric drive motor is awesome. These fellas are about 12 inches away from
the motor's heatsink, which is a 1-1/4-inch steel plate. Anyway, to keep
their cool, they buy and install 48-volt fans at a cost of $75.00 each. If
they're lucky, the fans last two summers. Most don't. Could you concoct
an inexpensive DC/DC converter that can handle a 2-1/2 amp surge and
supply about 1 amp continuously? I'm hoping to go from 36 volts down to
12 volts, so that inexpensive car fans can be used instead.

Bill Pippin

Dallas, TX

A. First let me direct your attention to the companion article
"Switching Voltage Regulator Basics — Part 1" on page 76. That way,
this terse answer will make more sense. What you need is a step-
down (bucking) switching regulator, like the LM2575T-12 or LM2576T-
12. These two chips are identical except for output current. The

ELECTRONICS
Q& A
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LM2575-12 is rated at 1 amp with a surge capacity of 2.3 amps, and
the LM2576-12 is rated at 3 amps with a surge capacity of 5.8 amps.
Both are 88% efficient, and require just four external parts. An added
benefit of this regulator is an ON/OFF pin (pin 5) that lets you turn on
and off the fan by simply shutting down the regulator. They are avail-
able from Digi-Key (1-800-344-4539; http.//www.digikey.com) for
S5.15 and $9.00, respectively. Here are the component values for 36-
volt operation.

OFF OHN
Ty
4
LM2575T-12/
*%‘: L pwm2si6T-12 o
2 |
3 053
A 100F D1 =l
i 1/ < =
Component LM2575 (1A) LM2576 (3A)
cl 330 uF 1000 uF
D1 1N5820 1N5822
L1 330 uH 100 uH

When building this circuit, be sure to provide an adequate heatsink.
For your environment, | suggest a 4x4 inch aluminum plate that has
access to air flow, like when the forklift is in motion. The IC doesn't

have lo be isolated from the heatsink; the tab is at ground potential.

Neon Lamp Basics

Q. | am an 11-year-old attending school in Yorkshire, England, and I'm try-
ing to find out something for my homework. | need to know what voltage
a neon light needs to light it. Please help if you can.

Danlel

via Internet

Q. | bought a kit at RadioShack many years ago that had five neon lights
that blinked in sequence. | have since lost the kit and its manual, and
can't remember the circuit. Can you help?

Peter Lawrence

via Internet

A. Sure. As a kid | played a lot with neon lamp circuits. Here's a med-
ley of designs that you might find interesting, including Peter’s long-

lost five-lamp ring counter. Before we begin, though, | caution against
using rectified AC power from an outlet to experiment with. Instead, |

68HC11 & 6B8HC12 Modules
r Solderless arg i

IS

+ minsature inerchangeable modules, from 1.7 by 2.6” smail
« versatile CoNNeCtor options, including ‘DIP-style’ spacing, for
for

Terms: Crodi Cards,
Check, Money Order.
School & Government
P.0.s accepted
All prices in US doBars.
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[dentify and Control with

Radio Fl'CL’]LlCI]C}-" [Dentification
Tags/Transponders, Antennas, Reader/Decoders
RFID for access control, factory automation,
timing, animal feeding, ficketing, vehicle
identification, inventory control, dataloging,
pallet tracking, personnel security, asset
management, ... )
Since 1991

INTERSOFT
1840 Lockmiller Rd, Estill Springs TN 37330, USA
Tel: 1-931-967-8643 Fax: 1-931-967-5069
http://www.cafes.net/intersoft

Development kit
USS$1 79.00_
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Electronics Q& A \ ,
recommend using a dozen 9-volt radio batteries wired In series. The
output is 108 volts, and the shock of accidentally touching the power
source isn't lethal. Now on with the show.

LAMP CHASER

The neon lamp is a negative resistance device. That means its
resistance decreases as the voltage increases — well, sort of. Let's take
the oscillator circuit above, for example. When power is applied, the
0.1uF starts to charge. When the voltage across the capacilor reaches
about 90 volts, the neon lamp "fires" — that is, it lights. When the
lamp lights, its internal resistance decreases, which causes the capac-
itor to discharge, which extinguishes the NE2 bulb, which forces the
capacitor lo recharge again and fire the bulb ... which starts the cycle
all over. This is called a relaxation oscillator, and its output is a trian-
gular wave with a 30-volt amplitude. When two neon lamps are paral-
leled with a connecting capacitor, the bulbs alternate. What happens
here is that one side of the capacitor is high and the other low,
depending on whether the lamp is on or off. When one bulb fires, it
forces that lead of the capacitor low, causing the opposite lead to
charge high which, in turn, causes the alternate lamp to fire and
extinguish the first ... well you get the scenario. The flash rate is deter-
mined by the formula t » RC. Now that you know the characteristics
of a neon lamp, you can easily figure out how the ring counter works,
and even use its negative-resistance properties to invent circuits of
your own. Have fun!

Battery-Powered Tools and Dead Batteries

Q. | read with great interest your answer on NiCd batteries in the Feb. '99
issue. | have a wire wrap tool which is used only occasionally and in an
electric screwdriver which is used rarely. Every time | want to use them,
the batteries are dead. Black & Decker recommends leaving them in their
charging stands, but they generate a lot of heat and that bothers me. So
I'd like to discharge them when not in use, and I like the idea of using a
light bulb instead of a dead short. What would you recommend as a dis-
charge load for a pair of sub C cells in series? | appreciate any light (no
pun intended) you can shed on the subject.

Gene Riding

via Internet

Q. | have a need for battery chargers which can recharge and maintain
several battery packs without overcharging them. The battery-powered
hand tools involved include: drill driver, hedge trimmer, grass clipper,
flashlight, hand vacuum, and more. When they were new, all came with
wall transformers mounted in a charging bracket (or reasonable facsimi-
le). Most of the battery packs incorporate 2, 3, 4, and 5 sub-C NiCd cells
connected in series. The exception is the hand vac, which has a 6-volt
sealed lead-acid battery. All these units are intended to be left in their
charger cradle or otherwise plugged in when not in use — at least there
are no instructions to the contrary. | fried two hand vac batteries in about
two months before | realized that keeping these units in their cradles isn't
good. Mone of these hand tools are in use on a frequent schedule; i.e.,
they would spend more than 95% of the time connected to a charger if |
could be sure they wouldn't overcharge. I've had enough battery replace-
ment problems to cause me to leave tools unplugged and hence not be
sufficiently charged when needed. What's the simplest and least costly
way to keep these battery packs up to snuff?
Ken Allison
Hereford, AZ

A. Yes, NiCds have a bad habit of going dead when you leave them
Just lying around. The cells discharge about one percent a day,
maybe a bit less. At this rate, they'll be dead in about three months.
But keeping them on the charger does more harm than good because
they overcharge the batteries if left on the charger for more than two
days. Overcharging a NiCd has the same effect as the legendary
"memory effect” where the capacity is diminished. The best way to
keep NiCds fresh is to recharge them after use according to the manu-
facturer's directions, then remove them from the charger and place
them on a "maintenance” charger, like the one below.

Radio Shack
14 273.1385
HSVAC , "I

Let's take the sub C cell, for example, that's typically rated at 1400
mAH (milliamp hours). One percent of 1400 is 14 mA — lets call it 10
mA to be on the safe side. Two cells in series is 2.4 volts. The source
voltage from the schematic abouve is about 16.8 volts. Using Ohms
Law, R=E/I = 14.4/0.01 = 1.4K. Let's call it 1.5K. Here's a table of
R1 values for other battery packs.

Number Battery Maintenance

of Cells Voltage Capacity Current R1
1 1.2 1400 mAH 10mA 1.5K
2 2.4 1400 mAH 10mA 1.5K
2 3.6 1400 mAH 10mA 1.2K
4 4.8 1400 mAH 10mA 1.2K
5 6.0 1400 mAH 10mA 1.0K
6 7.2 600 mAH 6mA 1.5K
7 84 130 mAH 2mA 4.3K

As for completely discharging the battery after every use, I don't
recommend it. It does nothing more than shorten the life of the bat-
tery, which has a finite number of charge/discharge cycles.
Intentional deep-discharge (called "battery conditioning”) should only
be done when the battery experiences lackluster performance.
Moreover, be aware that a NiCd battery should never be discharged
below one volt per cell to prevent damage. In other words, don't hook
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DIGITAL SATELLITE TV REVOLUTION!

KNOWLEDGE is POWER!

@ A clear explanation of all aspects of digital satellite TV
O Communication fundamentals and standards
Digital compression, MPEG-2, DVB, error correction
0 Uplink, satellite and receive system operation
and satellite delivery of data
fixed and tracking dishes
[ ] older systems and mobile systems
@ Conventional and IF distribution systems
e ing and repair ... and much more ...

www.baylin.com
or... call 800-483-2423

486 pages, 8-172" x 11"
ORDER via Internet or Send $60 plus $4 s/h to:
Baylin Publications, 1905 Mariposa, Boulder, CO B0302

] EJST
ISHED!
MASTER,VISA & AMEX /COD orders accepted

FREE CATALOG - Satellite TV books, videos and software
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up lo a load and leave the battery lo discharge completely. You need
to monitor the voltage during the discharge — which is why I use a
light bulb to give a visual indication of the discharge. For your battery
pack, I'd use a PR2 flashlight bulb.

Commodore Power

Q. | want to build several power supplies that will power a variety of
Commodore computers from a 12-volt lead-acid battery away from power
lines. The "Lightweight Power Inverter" you published in the Dec. '98 issue
comes very close to what I'm looking for, but it falls short on two points.

1) It's not crystal controlled, and two of the Commodore's Time of
Day clocks need this source before the PC will boot. It seems to me that
the easiest way to generate a solid 60-Hz clock is using a MM5369 chip
and a cheap 3.58 MHz color TV crystal. Unfortunately, | haven't seen this
device listed in catalogs since 1996. Is it still available?

2) The second problem with the inverter is that it has just enough
power (25 watts) for a VIC 20. The €64 requires 40 watts and the C128D
(with built-in disk drive) requires 70 watts.

| see a way around the higher power problem if | skip the inverter alto-
gether and provide the +5V needed directly from the battery. Unfortunate-
ly, this still leaves me with the problem of a 60-Hz source for the clocks.
Any answers?

Frank Nally
via Internet

A. Yes, the MMM5369 is an excellent choice, one that has served the
industry for several years. Unfortunately, it's now obsolete, and there's
no substitute that I can find. Fortunately, there's still a handful of
them around. Your best bet is Electronix Express (1-800-972-2225;
http://www.elexp.com/ics_10cn.htm). You're right, again, that operat-
ing the PC directly from the battery is more efficient than going
through an inverter. Here's the pinout of a Commodore power connec-
tor.

Shield GND
Shield GND
Shield GND
N/C

+5V

9VAC

9VAC

*-JO\U!-I\WN’-—-IE

The +5V source is easily served via a switching regulator, like the
LM2678.

l
2
HW 2| 1m267850 Lo
L 1 a8 1 swea
ouT
4
+ + 1+
I 100aF -""I: 04NF l 1N5825 I 470aF

The LM2678 is a step-down (bucking) switching regulator with a
5 amp output at 5 volts. This is plenty enough to power all but the
most demanding Commodore PC, and is 88-percent energy efficient,
as opposed lo the 30-percent efficiency of a linear regulator (like the
LM350). Howeuver, that still leaves us with the problem of a 9-volt,

=1 s 3
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60-Hz source, which can pull up to 1 amp. As much as | hate to, I'll go
with the MM5369 — and hope they haven't vanished before the last
Commodore PC succumbs to old age. To boost the MM5369's output
current, and shape the squarewave into a sinewave of sorts, the sig-
nal is run through an RC filtered LM383 audio power amp. While this
chip has been discontinued as of 9/98, it too is still readily available
and dirt cheap.

+12v
9

Good luck with your project. If there are other readers interested
in obtaining a battery-operated Commodore power supply from Mr.
Nally, contact him directly at Modem@sciboard.spd.louisville.edu.
This could be your last chance.

Re: Obsolete ICs

Q. In the Mar. '99 issue, you gave the Web addresses of five obsolete IC
venders. | was quite happy to see your list because for the past seven
years | have been trying to locate (without success) an HD6805T2P chip
made by Hitachi. After checking your sources, | found my elusive IC at
D.R. Components for $4.00 and at Onlinetech for $6.60. However, my
excitement was short lived because both vendors told me that their stan-
dard minimum order was $200.00. As a favor to me because my request-
ed quantity was small, they both said that they could lower their minimum
order to $100.00, but even at that price | had to refuse their offer. The unit
in which the IC is used didn't even cost $100.00. Anyway, | was wondering
if you are familiar with this IC and possibly know of a vender that stocks it
with a lower minimum order cost.

Charles M. Kipper

via Internet

A. The HD6805 is an 8-bit CPU that found widespread use in games
and a few desktop computers. It was originally developed by
Motorola, as a progression from the 8-bit 6801 to the 16-bit 6809, and
subsequently licensed to Hilachi in a cross-exchange of technology.
Motorola never made it, and Hitachi quit making it a long time ago.
However, Harris Semiconductor still makes and sells it. You can buy
one from QuestLink (http;//www.questlink.com) for about $10.00,
which is also their minimum order. My only concern is the T2P exten-
sion to your part number. This normally means that there's a small
amount of ROM on the chip that does something the generic version
can't, as in boot the game or whatever. I'm not sure without seeing the
original product. As for defending the obsolete IC vendors I listed, all |
can say is that they have a lot of money invested in old inventory that
they may never sell. But they sell new ICs, too. So like I've said over
and again, make a shopping list of stuff you need or will use, and add

May 99 SUPER SPECIALS! [L g

Packs & Charger for YAESU FT-50R / 40R / 10R: For ICOM [C-25AT / W2A / 3SAT / 4SAT eic:
FNB-40xh ssmiss  7.2v  650man $41.95 3 9

FNB-47xh e 7.2v 1800mAh $49.96  For ICOM 02AT eic & Radio Shack HTX-202 / 404;
FNBA1xh swwwy 9.6v_1000mAh $49.95  BP-Bh pack B.Av 1400mAh $32.95
For YAESU FT-51R/41R/ 11R: 02s 7 1400 9.95

8 9 For KENWOOD TH-794 / 424 / 22A;
For YAESU FT-530/ 416/ 816/ 76 / 26; PB-32xh msckpriasn  6.0v 1000mAh $29.95

FNB-26 pact pinen, 7.2y 1500mAh $32,95 9,

For KENWOOD TH-78 /48 /28 / 27:
For YAESU FT-411/470/73/33/23; .13 5

FNB-11 pack (5w  12.0v  600mAh $24.95 For KENWOOD TH-77, 75, 55, 46, 45, 26, 25:

-6

Mail, phone, & Fax orders welcome! Pay wilh
Mastercard / VISA /| DISCOVER / American Express

Call 608-831-3443 / Fax 608-831-1082

Mr. NiCd - E H. Yost & Company
2211-D Parview Road, Middleton, W1 53562

4

Packs for ALINCO DJ-580 / 582 / 180 radios:
EBP-20ns pack 7.2v  1500mAh $29.95
EBP-22nh px 5+ 12.0v 1000mah $36.95

3 I

For ICOM IC-Z1A/ T22-42A / W31- 32A/ TTA:

BP-180xh w pssy  7.2v  1000mAnh §39.95

BP-A73 pack (Sw) 9.6v_ 700man $49.95 | CALL OR WRITE FOR OUR FREE CATALOGI
For ICOM IC-W21A 7 2GXAT / V21AT (Bisck o« Gray) Cellutar | Lapkop / Videocam / Commescial & Aviabon packs ool

BP-132s 12.0v_1500maAh $49.95 E-mail: ehyost@midplains.nel

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

HP 54501 A 100MHZ DIGITIZING SCOPE $130000  HP 435A TRANS IMPAIRMENT TEST SET $900.00
HP 54201 D 300MHZ DIGITIZING SCOPE 5100000  HP 5006A SIGNITURE ANALYZER $150.00
HP 54201 A 300MHZ DIGITIZING $COPE $1000.00 HP 866028 |MHZ-1300MHZ RF PLUG $400.00
HP 54200A S0MHZ SCOPE/WAVEFORM ANALYZER  $700.00 EIP 575 MICROWAVE COUNTER $1500.00
HP 3312A 13MHZ FUNCTION GENERATOR $250.00 FLUKE 95 50MHZ SCOPEMETER $§50.00
HP S370A 100MHZ U.T.1. COUNTER $400.00 LECROY 7200 $00MHZ O-SCOPE $1000.00
HP 3586C LEVEL METER §750.00 TEK 475 200MHZ O-SCOPE $500.00
HP 436A POWER METER W/O SENSOR&CABLE $300.00 TEK 465 100MHZ O-SOOPE $400.00
HP 83508 SWEEP OSCILLATOR MAINFRAME 5200000  TEK 496P IKHZ-| BGHZ SPECANALYZER  53500.00
HP 34374 3 SDIGIT SYSTEM VOLT METER $250.00 TEK 1240 LOGIC ANALYZER 5750.00
HP 3455A DIGITAL MULTIMETER $250 00 TEK TDS320 100MHZ DIGITAL O-SCOPE §1400.00
HP 3456A DIGITAL MULTIMETER $400.00 TEK 11401 A S00MHZ PROC.0-SCOPE FRAME  §730.00
HP 3136( SYNTHESIZER/LEVEL GENERATOR $800.00 TEK 7854 400MHZ OSCILLOSCOPE FRAME  $500.00
HP 3325A SYNTHESIZER/FUNCTION GENERATOR ~ $100000  TEK 7904 400MHZ OSCILLOSCOPE FRAME  5250.00
HP 5335A 200MHZ COUNTER $600.00 TEK 7A26 200MHZ VERTICAL PLUG §75.00
HP B163A PROGRAMMABLE SIGNAL SOURCE $110000  TEK 7A24 40MHZ VERTICAL PLUG $150.00
HP 85588/181 100K-1 S00MHZ SPECTRUM ANALYZER $100000  TEK 7B80 400MHZTIME BASE §75.00
HP 85598/183 10MHZ-21 GHZ SPECTRUM ANALYZER $300000  TEK 7B92A S00MHZ DUAL TIME BASE $125.00
HP 1740A 100MHZ OSCILLOSCOPE 525000 TEK 7812 SAMPLING PLUG $250.00
HP 6034A 60VDC-10A POWER SUPPLY $750,00 TEK 7LI4 10KHZ-1 BGHZ SPEC. ANALYZER  $1000.00
HP 62698 40VDC-50A POWER SUPPLY $800.00 TEK AMS03 CURRENT PROBE AMPLIFER $250.00
HP65S3A 40VDC-12 SA POWER SUPPLY OPTJOI  $120000  WAVETEK 145 20MHZ PULSE/FUNCTION GEN. $400.00
HP 66324 20VDC-5A POWER SUPPLY $500.00 WAVETEK 1824 4MHZ FUNCTION GEN. $150.00
HP 6643A 45VDC-43A POWER SUPPLY OPT.JO3 $750.00 WAVETEK 955 7.5-12.4GHZ MICROSOURCE  $1100.00
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that obsolete part as item number one.
Scotty, Beam Me Up!

Q. I'm looking for a circuit that will sweep back and forth from left to
right, then right to left — Star Trek style. Initially, I'd like to sweep 10
LEDs, but would like to be able to add more LEDs (up to 20 or 30, total).
Ideally, the circuit would run on 3 to 9 volts.
) Steve Hjelden
Antelope, CA

A. Here's a simple circuit that will sequentially light 16 LEDs and
looks a lot like the moving light bar beneath the Star Trek's viewing
screen.

. _ﬂ_

It uses a 555 astable multivibrator lo sequence a 74LS193
up/down counter that drives a 1-to-16 demultiplexer chip. The direc-
tion of the count is determined by the 4011 gates, which are cross
wired as an RS flip-flop. Each time the top or bottom LED is activated,
the flip-flop changes state, and reverses the counting order.

Add External Mike To Cassette Recorder

Q. | own a Panasonic IC recorder, model RR-DR60, which has what | con-
sider to be three flaws. First, it has no external microphone jack. Second,
during playback there's a lot of electronic-sounding background noise.
Finally, there are no provisions, as in a jack, for turning off the voice-acti-
vated record. Can it be modified to include these features?
John Rommelt
Williamsport, PA

A. What you have is a "portable secretary" that lets you record mes-
sages, and then time stamps them. This tiny, handheld machine is
great for "jotting" down thoughts in elevators or when you're on the
road. | suspect that the background sound you hear is ambient noise
that comes by placing the recorder on your dashboard or a confer-
ence table, where it picks up vibrations. Your idea of adding an exter-
nal mike is excellent because it'll reduce this noise considerably —
plus it will solve the voice-activated record problem. In other words,
three solutions with one modification. Here's how it's done.

First, open the case and locate the built-in microphone. It's proba-
bly glued to the case and not the circuit board, so be careful. There'll
probably be two wires. You want to break the red wire and insert the
phone jack shown below in line with the wire.

EXTERNAL
MICROPHONE

The new mike jack is of the closed-circuit type. When the external
mike plug is inserted, it breaks the connection to the built-in mike and
connects the external mike. So much for the external mike. The easiest
way to defeat the voice-activated record is to insert a switch in line
with one of the external mike wires. An excellent choice is the Radio
Shack 33-1067 cassette mike which is inexpensive (5$5.99) and easily
maodified. In fact, all you need to do is rewire the on/off switch so that
it's in series with one of the mike leads. Now when the switch is
turned off, the voice-activated circuit can't respond (no voice!).

Mac Il to VGA Video

Q. It would seem to be an easy thing to do, but | can't find a reference on
how to connect the Mac llIsi to a VGA monitor.
Bryan McPhee

via Internet

A. You can buy Mac to VGA cables from several sources, including
Bottom Line Online (1-800-347-0052; http.//wwwZ.blol.com) and PC
Connection (1-800-800-0009; http://www.pcconnection.com), for
about $12.00. Want to make your own? Here's how.

Mac VGA monitor

Pin Pin Function

1 6 Red GND

2 1 Red

3 - Composite rn. sync
4 - Monitor sense 2

5 2 Green

6 7 Green GND

7 tied to pin 10 Monitor sense 1

8 - not used

9 o3 > Blue

10 tied to pin 7 Monitor sense 0

11 - GND

12 14 Vertical sync

13 8 Blue GND

14 10 Horizontal sync GND
15 13 Horizontal sync

Of course, this cable presupposes that you have a SVGA monitor
with support for 800 by 600 screen resolution or higher. If not, remove
the jumper between pins 7 and 10.

Very Practical Fiber Optics

Q. | work for a school district which is adjacent to several large petroleumn
refineries. The district has several emergency notification plans for relay-
ing messages to the schools, but all have one shortcoming in that it's
impossible to phone all schools in a timely manner. I've hatched an idea
for immediate notification using our LAN's spare fiber optic cables which
are connected at the Administration Building and routed to each school
over telephone poles. My plan is to provide two strobes of different colors
in the main hallway of each school to declare a level 3 or level 4 emer-
gency. The school administrators would then know which plan to put into
effect without verbal communication. | don't want to rely on the LAN, just
the spare fibers. I've tried using a RadioShack infrared transmitter and
receiver without much luck. Mot experienced in fiber optics and finding lit-
tle literature, I'm hoping that you might have some answers.

Tim Parker

via Internet

A. There are two reasons why you're having trouble getting your

T olror PR T

Elecrronics
http://www.motron.com/

*S(6a1) 6872118 Only $99.00:

The Autmlhll‘AK—‘lb DTMF Controller Board
features 16 relay driver outputs and DTMF to X-10
house control capabilityl Control the relay driver
outputs, X-10 modules, or both with your radio
keypadl X-10 operation requires the PL-513 Fower
Line Interface ($20). The AK-16 mates readily
with our RB-B/10 ($99) or RB-16/10 ($149) relay
boards. The 0-12 digit security code Is user
programable using your DTMF keypad. Additional
features include re-programmable CW ID and
several modes of operation, including two with CW

Auto-Kall® AK-16 response. The AK-16 is a fully assembled and
DTMF Controller Board tested printedcircult board. L U

Vh!. MasterCard, American Express, Discover -
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message through.
"single-fiber," isn't. Somewhere along the way there has to be a
repeater (most single-mode fibers are only good for a mile or two
before the signal degrades into noise). Second, you need a light
source more powerful than an LED — specifically a laser. Finally, and
I assume you already know this, is that the signal has to be modulat-
ed before it can pass through the repeaters. So what do we have here?
A frequency-modulated (not a steady light source like the Radio-
Shack LED) laser at the head and a PLL (phase-locked loop) receiver
at the school. One frequency triggers a level 3 alert, and another trips
the level 4 strobe. If it were me, I'd include a third frequency — an

"OK" signal — that would let the school know that the link was func-
tional and not broken. If this signal drops out, another alert would be
put into effect prompting the administrator to place a phone call as to
why. Who knows when an explosion might take out a telephone pole
or two? | would also make the receivers battery operated so that a
power outage (like we had here recently with PGEE) wouldn't bring
your clever scheme to its knees. (The battery can, of course, be
charged by the AC line and only brought into service if the power fails
— like power-failure safety lights.)

Now the S64,000.00 question: Where do you find these compo-
nents? Thumb through the pages of this issue and seek out vendors
like Meredith Instruments (602-934-9387; http://www.mi-lasers.com)
and Unicorn Electronics (1-800-824-3432; E-Mail: unielect@aol.com).
You'll find them listed under Lasers in the By Product and Category
index. Of course, you'll need polished fiber interfaces and all that stuff
which makes this technology work, but it sounds like you already
have a lot of this in house. Living close to a refinery myself, I pray you
can make this early warning system work!

Trivia Teaser Web Sites

Do you like to play mind games like chess or Scrabble that test your
strategy skills? Now test your memory power with trivia. Here are some
fun sites you'll find on the Internet. Question: Who invented the electric
toothbrush? Have fun!

TJ Byers

Q & A Editor

*Trivia World — http://www.triviaworld.com/
Trivia World at http://www.triviaworld.com/ asks multiple choice trivia
questions in seven catagories. Great for trivia beginners and just plain fun.

*Useless Knowledge — http://www.uselessknowledge.com/

The most useful site for Useless Knowledge, http://www.uselessknowl
edge.com/ has an endless parade of facts and factoids, all of which you
can find via their search engine. In addition, there's a great test of trivia
skills, with multiple choice questions that change monthly, and the usual
plethora of daily quotes, fact of the day, today in history, and other junk.

*Trivial Pursuit — http://www.trivialpursuit.com/

An on-line version of Trivial Pursuit Genus IV can be found at
http://www.trivialpursuit.com/. The game consists of just six categories.
To win, you just have to answer just one question in each category. Sound
simple? Wrong, the answers have to be typed in — with correct spelling!
No multiple choice, no true/false, no hints. Not for the faint of heart.

*Fun Trivia — http://www.funtrivia.com/

Touted as the largest collection of fun and trivia facts on the Internet. Fun
Trivia at http://www.funtrivia.com/ includes facts on everything from US
presidents to science to McDonalds hamburgers. Has search engine to
look up facts.

* Jeopardy! — http://www.station.sony.com/jeopardy/
And, of course, the granddaddy of them all — Jeopardy!

MAILBAG

Dear TJ:

Your answer to Howard Epstein about using a remote doorbell (Jan.
'99) was interesting. You might like to have a look at what I've done on
this subject at http://wd5gnr.virtualave.net/rfrem.htm

Al Williams

via Internet

Regarding the Packard Bell motherboard upgrade mentioned in the
Mar. '99 column, did he upgrade the hard drive also? If so, | ran into an
IBM that wouldn't let me restore the HD. After searching IBM's website, |
found a fix for the problem. It seems they put ID on the HD INT 13. |
downloaded a program called fix partion that, after you run FDISK, FOR-
MAT, and fix partion, changes or puts the ID on the hard disk so that the
restore disk/ c¢d command would work.

Larry Cowgill

via Internet
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HOW TO PLACE A CLASSIFIED AD

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not
all caps) on a separate piece of paper. Spell out words when submitting hand-
written copy. Calculate the number of words and multiply it by the appropri-
ate rate (see RATE PER WORD section). Include any charges for bold and/or
CAPPED words, any artwork costs that would be applicable, and/or costs for
boxing your ad (explained below). Choose the appropriate classification for
your ad(s) to appear in (see below). If no classification is indicated, it will be
placed in Misc. Electronics or wherever we deem most suitable. Enclose your
name, address, phone number, and Nuts & Volts account number from
your mailing label (if available) for identification purposes. Include full pay-
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your
completed order to:
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719.

RATE PER WORD
The ad rate for current PAID subscribers is 60¢ per word. All others pay
$1.20 per word. There is a $9.00 minimum charge per ad per insertion.

WORDS IN BOLD AND/OR ALL CAPS

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS
are 20¢ extra per word. The first two words of each ad are bold capped at no
charge. Indicate bold words by underlining. Words normally written in caps
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged
as all cap words. Use a two-letter abbreviation for states.

PHOTOS, DRAWINGS, AND BOXES

A photo or drawing may be run at the top of your classified ad for an addi-
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line

art, or $8.00 for halftone of photographs. To BOX your ad, include an addi-
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos.

FAXING IN AD COPY

You may fax in ad copy or changes before the closing date (5:00pm on the
5th) at 909-371-3052 using MasterCard or Visa. Include credit card expira-
tion date, the name that appears on the card, a daytime phone number, and
your Nuts & Volts account number. Ads without credit card information will
not be listed as received until payment is received in full. WE DO NOT CALL
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi-
cation of faxed-in ads, please call 909-371-8497.

DEADLINE

Prepaid ads received by 5:00pm on the closing date (5th of the month) will
appear in the following month's issue. Ads postmarked through the 5th, but
received after the closing date, will be placed in the next available issue. No
cancellations or changes after the 5th. Cancellations and changes must be
submitted in writing.

IMPORTANT INFORMATION

All classified ads are running copy only. No special positioning, centering, dot
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited
to electronically related items ONLY. All ads are subject to approval by the
publisher. We reserve the right to reject or edit any ad submitted. We do not
take ad copy or changes over the phone. We do not bill for classified ads.
Repeat ads or ads run in multiple classifications within the same issue are
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub-
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting
errors will be issued unless you clearly print or type your ad copy.

Choose a category for your ad from the classifications listed below.

10. Ham Gear For Sale

20. Ham Gear Wanted

30. CB/Scanners

40. Music & Accessories

50. Computer Hardware

60. Computer Software

70. Computer Equipment Wanted

80. Test Equipment

85. Security

90. Satellite Equipment

95. Military Surplus Electronics
100. Audio/Video/Lasers

110. Cable TV

115. Telephone/Fax

155. Manuals/Schematics Wanted
160. Misc. Electronics For Sale
170. Misc. Electronics Wanted
175. BBS & Online Services
180. Education

190. Business Opportunities

200. Repairs/Service

120. Components

125. Microcontrollers

130. Antigue Electronics
135. Aviation Electronics
140. Publications

145. Raobotics

150. Plans/Kits/Schematics

lﬁ'ﬁ
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his month, | want to take
another step toward one of
my goals for the year, name-
ly to give Breadbot some
modest navigation and
obstacle avoidance abilities. In my
Jan. . "99 column, | presented
pseudocode for two elementary

FIGURE 1

obstacle-traversal algorithms: the
Lumelsky Bug1 and Bug2 algorithms.
These are capable of finding their
way from any start position to any
goal position (provided such a path
exists).

One prerequisite for implement-
ing either Bug algorithm, though, is
that the robot must know its position
and be able to move in straight lines.
The spiffy new brain | installed in
Breadbot a couple months ago (Feb.
and March ‘99 Nuts & Volts) can han-
dle the code for the Lumelsky Bug
algorithms, but Breadbot's mechani-
cal hardware just isn't up to the task
—yet. This month, | begin a series on
upgrading the drivetrain to provide
the wheel odometry Breadbot will
need to stay on the straight
and narrow.

"Odometry” is just a
fancy term for keeping track
of how far a wvehicle has
come by counting how many
times its wheels have turned
— a form of dead reckoning.
Since Breadbot has two drive
wheels, it's necessary to
track the revolutions of both
wheels in real time in order
to estimate the robot’s cur-
rent position.

| say “estimate” because
no wheel is perfect, nor is
the surface it runs on com-
pletely smooth. Wheels slip,
and bumps and cracks in the
running surface distort the
measurements even a per-
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fect wheel would make. Still, navigat-
ing with odometric feedback is far
better than navigating with no feed-
back at all. Down the road, maybe I'll
add a simple magnetic compass head-
ing sensor to Breadbot to help over-
come some of the deficiencies of pure
odometry. For the next few months,

FIGURE 2

though, I'll concentrate on making
those wheels turn in synchrony.

Spinning Wheels

There are many ways to sefise
wheel rotations, from analog
tachometers and resolvers to Hall-
Effect geartooth sensors; but the
most widely used method in robotics
is the optical shaft encoder. Optical
encoders are popular because they
are fairly rugged and cheap to build
(witness the fact that most computer
mice use optical encoders). Also, the
signal output from an optical encoder
is inherently digital, with good noise
immunity.

There are two basic optical

T

FIGURE 4

encoder types: absolute and incre-
mental. Absolute encoders use multi-
ple optical tracks to allow sensing the
absolute angular position of the
encoder disk. The disks usually use a
Gray code instead of a straight binary
pattern; Gray code is a pattern where
only one bit changes between each

FIGURE 3

code. The kind of encoders we're
interested in, though, are the incre-
mental variety, which only allow
counting the number of pulses in a
revolution, not the absolute position
of the wheel.

For both absolute and incremen-
tal encoders, there are two modes of

optical operation: transmissive and *

reflective. Transmissive systems use
one or more opposed-pair sensors,
where a focused beam of light (usual-
ly infrared) is aimed at a matched
detector. The encoder wheel, also
known as an optical “chopper,” inter-
rupts the beam with its coded pattern
of opaque and transparent stripes.
Transmissive mode encoders are
extremely reliable and can have very

- ———— 25"

FIGURE 5
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high resolution — typically up to 2,000
stripes per revolution of a two-inch
wheel. On the downside, they tend to
need more room because there must
be access to both sides of the encoder
disk. They also tend to be relatively
expensive.

Reflective mode sensors, on the
other hand, have the IR emit-
ter and receiver on the same
side of the encoder disk, mak-
ing for a slimmer package
(see Figure 6). Resolution
tends to be lower for reflec-
tive mode encoders, limited
by how small a spot can be
focused on the encoder disk
by the emitter and resolved by
the receiver. Other limits to
resolution: are the lower sig-
nal-to-noise ratio of reflective
sensors and more critical
mechanical alignment require-
ments, combining to limit low-
cost designs to something like
200 stripes per revolution of a
two-inch wheel.

Roll Your Own

The good news is that we don't
need high resolution to do odometry;
as we'll see, 32-segment encoder
wheels will do for most tasks, and you
can make your own high-guality
encoder wheels for the price of a few
photocopies. Figures 1 through 3 are
encoder patterns for use with either
Breadbot- or GrowBotstyle wheels.
Suitable reflective photosensors
include the QT Optoelectronics
QRB1114 or QRD1114; both can be
obtained from Digi-Key and Mouser
Electronics for less than $2.00 US
each in small quantities.

As for the encoder disks, touch
up any printing imperfec-
tions in the magazine art-
work with a black marking
pen. Then photocopy the
patterns on a quality plain-
paper photocopy machine
— one that gives dense,
even blacks, and smudge-
free whites. Try to get the
wheel diameter as close as
you can to the dimensions
shown; next month, I'm
going to show how to
build a compact reflective
sensor board that depends
on those dimensions.

If you are designing
your own sensors, enlarge
or reduce the patterns
according to your require-
ments. Carefully cut the




disks out, as well as a couple of plain
white paper backing disks of the
same diameter. Depending on the
paper and sensors you use, the back-
ing disks may or may not be needed
to make the white stripes reflect back
enough IR to the sensors.

To mount the encoder disk to a
Breadbot wheel, use the four-hole
pattern“ to align the disk with the
screws of the wheel hub mount (see
Figure 5). For GrowBot, simply align
the central circle with the wheel hub.
With GrowBot, you may need to use
double sticky tape or contact cement
to bond the encoder disk to the
wheel but, with Breadbot, the arms
of the wheel hub will hold the
encoder disk in position.

Figure 4 is an indexed encoder
pattern. An additional
outer track, requiring its
own emitter/sensor pair,
gives one index stripe per
revolution. This wheel is
meant to be used with
GrowBot, which has larger
wheels to accommodate
the larger diameter encoder
wheel. The idea could also
be used on a Breadbot-size
wheel if the tracks were
made narrower.

Once an indexed
encoder wheel is "homed”
to the index pulse, it's pos-
sible to emulate the func-
tion of an absolute posi-

|/

tion encoder simply by keeping track
of how many regular counts beyond
the index stripe you've gone. This
works only if the wheel tumns in one
direction between index pulses; oth-
erwise the count will be off, since a
single channel encoder can only give
speed and not direction information.
Likewise, anything that causes the
system to lose the pulse count (such
as a power interruption) loses the
position information until the wheel
is re-homed.

What's All This Quadrature
Stuff?

In order to get full speed and
direction sensing, you must add a
second emitter/sensor channel to the

Reflective IR
source/sensor

. [ LI LT
\

FIGURE 6

Reflective incremental
Encoder wheel

main track. It's not good enough to
add a second sensor just anywhere
along the track; it must be in a defi-
nite phase relationship to the "A"
sensor channel, such that the output
of the second "B” channel leads or
lags the first by 90 degrees or one-
fourth of a cycle (see Figure 7).

In the figure, | show the A and B
channel sensors being 39.4 degrees
apart on the encoder wheel in rela-
tion to its center of rotation. Yet |
said above that the sensors must be
in quadrature phase, which is 90
degrees. What gives?

The answer is that the mechani-
cal phase angle of the sensors is not
the same thing as their electrical
phase angle; it's the electrical phase

Frequency of digital pulse
stream proportional to rate
of encoder wheel rotation

angle that must be in quadrature.
The two angles are relat-
ed, however.

To see how, first
notice that, with the
encoder wheel in the posi-
tion shown in the figure,
A-channel straddles the
boundary between a black
stripe-and a white stripe.

If the sensor produces
a logic high level when it

'sees” a black stripe and a
logic low for a white
stripe, then a small clock-
wise rotation of the
encoder disk will bring the
black stripe underneath A-
channel and produce a
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servo mount

low-to-high transition. A small coun-
terclockwise rotation from the same
position will produce a high-tolow
transition as the white stripe comes
under the A-channel sensor.

Next, consider what happens
with the B-channel sensor. B-channel
already has a black stripe centered
beneath it. For a small cockwise
rotation, at the same instant that A-
channel is transitioning from white to
black, B-channel still sees black. The
same is true of a small counterclock-
wise rotation. The wheel must turn at
least half the angular width of the
stripe either direction before B-chan-
nel will see a white stripe.

For the two sensors to be in
quadrature electrical phase, they
must be positioned so that when one
sensor straddles a black/white transi-

Quadrature
_\ sensor pcb

FIGURE 7
A Channel:

B Channel:

A Channel:

B Channel:

tion between two stripes, the other
sensor is exactly centered on one

stripe (black or white — it doesn't’

matter which). In other words, the
sensors must be spaced an odd num-
ber of half angular divisions.

The encoder wheel in this exam-
ple has 32 stripes around its circum-
ference (16 white and 16 black), and
each stripe subtends 360 + 32 =
11.25 degrees. Since A and B are
three and a half stripes apart, their
mechanical phase angle works out to
about 39.4 degrees.

You can detect the direction of
rotation simply by noting what kind
of transition A-channel makes when
B-channel is high: in this example, a
high-to-low means the direction is
clockwise, and a low-to-high means
counterclockwise. By counting each

counterclockwise rotation

transition from both channels, you
get an effective quadrupling of reso-
lution. A 32-division encoder wheel
yields 128 counts per revolution.
Each 1/128 of a revolution represents
just 0.05" of linear travel with a 2"
wheel. With a quadrature sensor, a
32-count wheel gives a pulse repeti-
tion rate of less than 97 pulses per
second at the maximum rotational
rate of Futaba servos (0.22 sec per 60
degrees, or 0.76 rev/sec), easily han-
dled by hardware or software.

Mere Machines

But enough of that; I'll have lots
more to say about encoders next
time. Sometimes | find it's useful to
step away from such nitty gritty
details and take a look at the big pic-

ture in robotics. One book |
read 10 years ago that's great
for this is Hans Morovec's Mind
Children: The Future of Robot
and Human Intelligence.

In this book, he predicted
mobile utility robots would be
in homes by the end of the
nineties (a prediction that
missed), and human-level Al by
2030 (we'll see). His predic
tions were based, in part, on
Moore’s law — the apparently
unending ability of the com-
puter industry to double com-
pute power per dollar every
two years. The trend has been
ongoing for most of this century, and
it's a trend that is, if anything, accel-
erating. In the eighties, the doubling
occurred every 18 months and, in the
late nineties, it appears to happen
every 12 months. You can buy a heck-
uva lot more computing horsepower
today than you could 10 years ago.

For example, in 1989, $1,000.00
would buy you a machine capable of
about 1 MIPS. Ten years later, the
industry stands poised to drop nearly
1000 MIPS on your desk for the same
price, with no end in sight. Most of
Moravec's predictions about comput-
ing have proven out, but we still
don't have those robot helpers
around the house. What went
wrong?

Some answers may be found in
my pick for this month’s robotics book
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of the month, and, by no coincidence,
it's Hans Moravec’s newest: Robot:
Mere Machine to Transcendent Mind
(Oxford University Press, New York,
1999, ISBN 0-19-511630-5).

In -Robot, Moravec revisits the
arguments and projections of Mind
Children, and he expands and
improves on his earlier themes,
stretching them to astonishing and
wondrous new heights. In seven crisp
chapters, he took me from nodding
and taking notes to a cosmic infinity
mindblowing worthy of Stanley
Kubrick. I'm still breathless.
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ubiquitous in 19997 Part of it,
Moravec says, is simply underestimat-
ing the amount of computing power
needed for household robots. We
once thought a robot as smart as,
say, an insect could do the job.
Insects are very successful in nature
(they're the real masters of the plan-
et, after all), so it seems reasonable
that insect-level intelligence in robots
would suffice.

We also used to think that 1
MIPS was the equivalent of insect-
level intelligence — if only you could
write the program. That's the first
mistake. As it turns out, 1 MIPS is
only equivalent to an earthworm. To
get to insect level you need more like
100 MIPS, the equivalent of a
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100,000-neuron neural network.

Not coincidentally, 100 MIPS is
also about twice the compute power
used by Navlab 5, the Plymouth mini-
van that drove autonomously from
Washington, D.C., to San Diego, CA,
in the summer of 1995. Naviab 5 was
equipped with a video camera and a
50 MIPS laptop running road-follow-
ing software called 1995 RALPH
which allowed it to drive 98.2% of
the time along the route, at an aver-
age speed over 100 km/h.

The second flaw in the argument
is that insect success depends not
only on intelligence, but on sheer
numbers. it doesn’t matter if a thou-
sand moths fry when they mistake
your porchlight for the moon; a mil-
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lion more moths don't see your light
and many of them will live to carry
out their basic function.

If we could make robots cheaply
in insectswarm quantities, then
insectlevel intelligence really would
be enough. | suspect, though, the
prospect of a house littered with lit-
tle-dead-robots-that-couldn’t would
limit their market appeal.

Of course, you could introduce
another swarm of robots whose only
job is to clear away robot corpses, a
whole ecology ...

Transcend This

One argument that Moravec
makes in the book is fascinating in
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that it appears to explain something
that's puzzled and frustrated gear-
heads for decades: With compute
power going up exponentially, why
hasn't Al technology also advanced
exponentially? Or even linearly?

The answer seems to be that
while general computing power grew
a hundred thousandfold from 1960
to 1990, the budgets of Al
researchers fell during those same
years. True, each year they could buy
more computer for the dollar, but
there were also more Al researchers
among whom to spread those dollars
around. The net result was for 30
years, Al researchers never had more
than roughly 1 MIPS machines to
work with, and mobile robotics was
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even worse off (Shakey, SRI's ground-
breaking robot of the sixties had
about 0.3 MIPS).

In the fifties, when Al budgets
were at their peak in constant dol-
lars, a common research machine
was the IBM 704 — as costly in its day
as a super computer today. It was
capable of a decent fraction of 1
MIPS. In the sixties medium-scale
budgets paid for medium-scale
machines costing a few million dol-
lars, like the DEC PDP-1 and PDP-6.
The seventies brought still lower bud-
gets, and the PDP-10 was the Al
workhorse of choice.

There was a bit more money in
the eighties — but also more

researchers. Most had to make do

with $100,000.00 VAX machines,
also 1 MIPS. The mid-eighties saw the
first 1 MIPS personal workstations
costing about $10,000.00.

By 1990, though, the price of 1
MIPS dropped below $1,000.00, and
there was no longer any budgetary
reason for Al researchers to continue
to use such wimpy machines. Since
1990, the computer power available
to individual researchers has doubled
yearly, and Al research has finally
begun to make real strides (such as
Navlab 5).

More MIPS, More MIPS!

This also means that amateur
roboticists can finally afford to keep

up with leading edge Al research.
And those robots we've been build-
ing in the last quarter century with
eight-bit processors ranging from the
Z-80 to the 68HC11 (and now PICs!)?
All of them are pitifully underpow-
ered, even by insect standards, folks,
and it's time we moved up to more
horsepower — way more horsepower.

Moravec estimates a 1,000 MIPS
machine would make an adequate
home robot vacuum cleaner along
about 2005, and a 3,000 MIPS
machine — about lizard-scale intelli-
gence — would give us the first true
general-purpose  home robot by
2010. A few thousand MIPS is just
barely enough for a robot to build a
coarse map of its environment and
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use that map for reliably locating
itself.

A 100,000 MIPS brain in 2020
will get us to mousescale intelli-
gence, and robots so equipped will
be capable of rudimentary learning
and adaptation. By 2030, 3,000,000
MIPS brains will provide monkey-level
intelligence to robots, making them
capable of doing all but the most
demanding creative work. This is the
first class of robots that would bene-
fit from anything as abstract as
Asimov’s Laws of Robotics.

And, in 2040, 100,000,000 MIPS
brains will allow robots to reach
human-scale intelligence. You could
give vague commands to this sort of
machine, such as “build me a bigger
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house,” with some reasonable expec-
tation that the robot could do a good
job of it.

If the above prednctlon delights
you, you should read the book,
because this is only chapter four.
Chapter five deals with the myriad
implications such a development
would have on the world, and in
chapters six and seven, well, prepare
to have your sense-of-wonder fuses
blown more than once.

If, however, the prospect of
human-scale intelligence in robots
frightens you, then | urge you to read
the book anyway. Moravec may not
win you over, but you'll certainly
come away with an altered point of
view.
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Back To Earth

As usual, | have way more to say
than | have space for. Quickly, then:
don’t forget the SIMMStick99 design
contest deadline November 1, 1999;
check out  http://www.simm
stick.com for details. Also, be sure to
buzz by Wirz Electronics new ama-
teur robotics website, http://www.
hobbyrobot.com.

Next time, we’ll finish up
Breadbot's encoder hardware and
take a look at what a next gen
robot development system might
look like.

Meanwhile, | have to apply my
100,000,000 MIPS to figuring my
taxes this year. NV

As always, if you have
suggestions for improving
Breadbot, if you've built a

Breadbot, or if you have questions
or comments about amateur
robotics topics, you can
reach me at:

Robert Nansel

69 S. Fremont Ave, #2

Pittsburgh, PA 15202
E-Mail: bnansel@nauticom.net
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SWITCHING

ost electronic
equipment oper-
ates from low-
voltage DC.
Traditionally, the
solution has been

a power supply made of a 50/60-
Hz step-down transformer fol-
lowed by a rectifier and a linear
voltage regulator, like an LM350.
The weight and bulk is large, the
heat beyond that of Death Valley,
and the efficiency low (about
60%).

As equipment grows more
portable, slimmer, lighter, and sexier,
though, these numbers are unac-
ceptable.

Along with more numerous
high-current, low-voltage require-
ments comes zero-glitch load switch-
ing and increased efficiency that
characterize power-down standby
modes to conserve battery power,
size, and weight. No longer is the
standard wall adapter (brick) able to
meet these demands.

Reduced size, flexible output

REGULA

verters. Better yet, I'll show you how
to do it yourself.

Topology Choices

Choosing the right switching
topology can be challenging. There
are a surprising number of choices,
each with merits and drawbacks. The
most popular topologies are:

Buck: Reduces a high DC volt-
age to a lower DC voltage.

Boost: Increases a low DC volt-
age to a higher DC voltage.

Flyback: Generates an output
voltage that is lesser or greater than
the input, including multiple output
voltages.

Invert: Generates a DC voltage
which is opposite in polarity to the
input voltage.

As you see, more than one

[OR BASICS — PART |

) YOLTAGE

| outputs. In the following discussion

of these four topologies, application
information will be provided, along
with circuit examples. Remember,
this article is cut into two parts. The
buck and boost come first, followed
by the flyback and invert.

by TJ Byers

topology can be used to solve the
same problem. For example, a fly-
back configuration provides buck,
boost, and invert, as well as multiple
outputs. However, buck regulators
may be used as inverters, and many
boost regulators can provide multiple

Buck Converter

The most popular switching reg-
ulator is the step-down buck convert-

options, and high efficiency
have made switching regula-
tors the power supply of
choice for today's equipment.

Unlike linear regulators,
which regulate by converting
excess voltage into heat,

switching regulators adjust
the output voltage by using a
method called pulse-width
modulation.

In this article — the first
of two parts — I'll show you
how the industry converts
voltage from one value to
another without wasting

A
yyy

power using switching con-
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_l FIGURE 2
g? | Power T Power Power
k] Switch Switch Switch
3 Off Power Off On
o l Switch
e On
Time

Inductor Current

i 1Msiss B

+7V to +40V IN A
I ONDFF
+

1WJ» J

0 +SY@1A

+
1N5819 ’l" 330aF

Cat.5 -- Enhanced Cat.5 -- USB --

IEEE1284 /488/1394

Firewire -- High-End Monitor -- Manual & Auto Switches
Apple -- Custom Ribbon Cables -- Premise Wiring -- more!
HUGE SELECTION OF SCSI CABLES & ADAPTERS

YES., WE HANVE FAINS!

| Aavid Pentium faryheatsink w/thermal pad, ball-beanng......
| Aavid Pentium:ll fan/heatsink wihemal pad, ball bearing

four-wire [pass-thruj,
three-wire,

3-1/8° Case Fan,
3-1/8" Case Fan,

$7.00

$10.00

ball-bearing 56.30
ball-bearing ..$8.30

Order Online 24 hrs./day. Ask about reseller/quantity discounts. |

T6 May 1999/Nuts & Volts Magazine

Write in 74 on Reader Service Card.

Factory Direct
ol HEEI]HI]EH
7/ HOUR

"BUILT LIKE R BATTLESHIP"
SPEGIAL

Heavy duty commercial recorder -
NOT improvised from consumer models|

COD% OK. Sorry, no credit cards. Free catalog USA only; other countries $5. Price Includes UPS to 48 States on Pre-Paid Orders

g m IMMW Executive Park Blvd. #4600 San Francisco, CA 94134

Phose: (415) 488-2088 - Fax: (415) AGE-2867 - Web: www.vikinginl.com

Write in 75 on Reader Service Card,




When  the

switch is on, cur-

rent flows through the induc-
tor into both the load and

I ——i .I n output capacitor, during
which time energy is stored in
VIN SWCI’T"‘CH l _— :: the inductor in the form of
Uf magnetic flux (an increasingly

stronger magnetic field).

A ic field)
When the
(Lo KEJO switch is opened, the
> input voltage is
— IW j removed. Without sustained
input current, the magnetic
ViN S\:;I;I'FC H —o=s :; field begins to collapse, induc-
2 ing a voltage in the inductor
[E—— </ ‘_J as the magnetic flux lines cut

across the windings that now

er, which converts a high DC voltage
to a lower DC voltage of the same
polarity. This regulator is an essential
part of a distributed power system
where 24 or 48 volts is stepped
down to 5 or 12 volts for local board
use.

The buck converter has a switch

that alternately connects and discon-
nects the input voltage to an induc-

maintain a forward current
flow through the load, output capac-
itor, and diode.

Simultaneously, the capacitor
discharges through the load, con-
tributing to the total current supplied
to the load. After a timed period of
discharge, triggered by the feedback
input, the switch again turns on and
rebuilds the magnetic field.

The ratio between the time on

which is mathematically defined as

ton
7 R e
ton + toff

In a buck converter, the voltage
is held constant by controlling the
duty cycle. For the ideal buck con-
verter, the duty cycle can be
described as

Vin
d=

Vout

Figure 2 shows the idealized
waveforms for a buck converter.

Typical Buck Converter
Application

Unlike buck converters of yester-
year, which needed lots of outside
compensation help, most of today's
buck converters are five-terminal
devices that require just three exter-
nal components: a switching diode,
inductor, and capacitor. For our
example, I've selected an LM2575
from National Semiconductor (Figure
3). (You can download an LM2575

o R PART 1 — Weighing The Options
= 125 I
2 10 ¥ He&0 HATO
- INDUCTOR N
R CURRENT  ND(AVE) s
B e bt
2%.2 03 04 05 06 07 08 LOII:}I 0 Swl Tc H
G CURRENT
riGURE 4 waazsts
o || oom
e o = ey CURRENT
—E EE EE EE E ::: tor (Figure 1). and time off is called the duty cycle, | data sheet from http://www.nation

al.com/pf/LM/LM2575.html).

For good measure (and circuit
design smarts), a bypass capacitor is
typically hung on the input pin. This
input bypass capacitor is needed to
prevent large voltage spikes at the
input (caused by the switching
action) and, to be effective, must be
located as close as possible to the
IC’s input and ground pins using very
short leads.

The most important parameter
of this capacitor is its RMS current
rating — the current density it can
handle when charging and discharg-
ing. Capacitors that are physically
larger, and therefore have large sur-
face area, typically have a higher
RMS current rating. In high-current
applications, it's better to parallel
two or more capacitors to achieve
high RMS at the desired capacity.

An’ output capacitor has two
duties: filter the output ripple and
provide stability for the regulator
feedback loop. Here the important
factor is low ESR (Equivalent Series
Resistance). Tantalum capacitors
offer the lowest ESR values, which is
great for filtering ripple. However,
they're not so great for feedback
loop stability. If the ESR value is too
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PART 1 — Weighing The Options

matching the inductor to
the job at hand. This mag-
netic component is the
cornerstone of all switch-

ing regulators, and its
interactive properties are
elusive to even the most
experienced design engi-
neer. If the core gets mag-
netically over-saturated,
the controlling current
flattens out and the pulse-
width modulator has no
control of the output volt-
age. On the other hand, if
you over-compensate by
adding more iron to the
core, the circuit gets slug-
gish and can't respond to
changing load demands
fast enough. Talk about a
real Catch 22!

To simplify the induc-
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low (below 0.05 ohms), the feed- | data sheets
FIGURE & back loop can and will oscillate,
— placing a high-frequency compo-
& & nent atop the DC output voltage.
™ e , For heavy, fluctuating loads, it's
\ AT recommended that you parallel
T wh 3 : aluminum electrolytics with tanta-
< ¥ N lums to prevent this from happen-
2 b 3 E S ing. The value of the tantalum
w o V. / should not exceed 10% to 20% of
g }/ Valvi // the total capacitance.
I T [ 4 T AT B The diode, often called a
o B /“ > catch diode, provides a return
7 . path for the inductor current
sl / Al /1 when the input voltage switch is
/\ a4 open. This diode has to have a
B Ty i Lk DN 38 switching speed fast enough to
i, MAXIMUM LOAD CURRENT (A) react to the 52-KHz speed of the
(it buck regulator, but not to be so
el e i fast that it abruptly turns off and
u s creates EMI (Electro-Magnetic
Code Schott Puise Rence Interference) problems.
Le7 67126980  PE-50112  AL2442 Schottky diodes provide the
m :::2;": ::g:; m best, switching _because of their
L150 | 67127010 PE-53113  AL19S4 fast response time and low for-
il (i o e :—: ward-voltage drop (0.3 volts), but
o |l eritrem s P aets | - Aanet ultra-fast diodes with soft turn-off
m mx :-m m - liiée Mt;:nqrola‘s MU%IZO — are
y good substitutes. Standard power
koo | smzms sy masr | | supply diodes like the 1N4001
eyt e S, TR and 1N5400 are NOT suitable
Hé80 énarioo PE-53119 RL1960 - P "
H1000 67127110 PE-53120 AL1850 Substltutes; don't even try it!
HIS00 | 67127120  PE-S3121  PL19SE The trickiest part of designing
e a buck-converter regulator is

tor selection process, many
include nomograph
charts that match the inductance
requirement to off-the-shelf compo-
nents. Here's a typical:.LM2575 induc-
tor nomograph (Figure 4).

By drawing a straight line
between the voltage and current
extremes (minimum and maximum),
the nomograph identifies a magnetic
core type and impedance value.
From here, you can build (wind) the
inductor yourself, or — better yet —
just buy one off-the-shelf from the
listed vendors (see the sidebar:
Where To Buy).

Boost Converter

A mirror-image of the step-down
buck converter is the step-up boost
converter, which converts a low DC
voltage to a higher DC voltage of the
same polarity. This regulator finds
use in battery-powered instruments
where a single 1.5-volt alkaline bat-
tery has to power a 3.3-volt cell
phone, or generate a 12-volt output
from an 8.4-volt source, as is the
case with many laptop PCs.

In the boost configuration, the
inductor is placed across both the
input and output pins — and the out-
put, rather than the input, is inter-
rupted. See Figure 5. When the

switch is turned on, current flows
through the inductor only; the diode
blocks current flow through the load
or output capacitor at this point sim-
ply because the voltage drop across
the diode junction exceeds that of
the "no resistance” switch.. During
this period, energy is stored in the
inductor in the form of magnetic flux
(increasing magnetic field, remem-
ber?).

When the switch is opened, the
tag end of the inductor remains con-
nected to the input. As the magnetic
field collapses, it now adds to the
input voltage rather than buck it. At
this point, the diode becomes for-
ward-biased and current flows
through the load while the output
capacitor charges. The output volt-
age now equals

Vout = Vin + Vinductor

Turn the switch on again, and
the diode cuts off. The inductor now
rebuilds its flux field, and the output
capacitor sustains current flow
through the load. As in the buck con-
verter, the output voltage is main-
tained constant by controlling the
duty cycle of the on/off time. For the
ideal boost converter, the duty cycle
is approximately

Vout - Vin
d=
Vout

Typical Boost Converter
Application

An important parameter to con-
sider when designing a step-up
switching converter is the total
power. Like a transformer, you can't
get more power out of a boost con-
verter than you put in. There's no
such thing as a free lunch. Simply
put, if you put 10 volts at 10 amps
into a boost converter, you can't get
more than 100 watts out (P=P x A
= 10V x 10A = 100W). So, if the
source is 5V at 1A, the best you can
hope for at 12 volts is 400 mA.

As the voltage goes up, the cur-
rent goes down: 300 mA at 15 volts,
200 mA at 24 volts, and so forth. In
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other words, a 5A boost converter
will not deliver 5 amps out — it's sim-
ply the amount of current the switch-
ing transistor can force through the
inductor, so size your regulator
accordingly-

For our example, | chose the
LM2577, a three-amp boost convert-
er. It can boost 5 volts to 12 volts.at
800 mA. For lower voltages, the cur-
rent can be higher, as the formula in
Figure 7 shows.

The switching action of the step-
up regulator produces a triangular
ripple current at the source which, in
turn, causes ripple on the output. For
proper operation, the LM2577 input
should be decoupled with a bypass
capacitor. Bypassing the input volt-
age pin to ground with a low ESR
0.1uF capacitor (typically tantalum) is
usually sufficient. This is in contrast
to the heavy input filtering recom-
mended for the buck converter.

On the other hand, the inductor
is more critical to the boost convert-
er's performance, for more reasons
than | have room to go into. Let me
say that the type of core material,
winding resistance, and core topolo-
gy are all factors — sometimes for
EMI reasons and other times for effi-
ciency. Selecting the right boost
inductor is a journey of mystic,
voodoo, and sheer luck. Fortunately,
there's a list of suitable inductors on
the LM2577 data sheet
(http://www.national.com
/pf/LM/LM2577 html) that lists the
pros and cons of commercially avail-
able products. Bottom line: It's hard
to choose an inductor without a
nomograph or software program.
Here’s the inductor nomograph for
the LM2577.

The inductors listed here have
the following characteristics:

Schott: Ferrite potcore induc
tors. The benefits of this type are low
EMI, small size, and very low core
loss (heat dissipation). Be careful not
to operate these inductors too far
beyond their maximum current rat-
ing, because the core easily satu-
rates.

Pulse: Powdered iron toroidal
cores. The benefits are low EMI and
the ability to tolerate peak currents
above rated value better than ferrite
pot-core inductors.

Renco: Ferrite, bobbin-core
inductors. The benefits are low cost
and the best ability to withstand
peak currents above rated value. The
downside is that they generate more
EMI than the other two, and may
interfere with sensitive equipment.

The output capacitor has less
responsibility in a boost configura-
tion than it does in a buck converter.
That's because there's a compensa-

PART 1 — Weighing The Options

tion pin on the LM2577 and similar
boost converter ICs that remove the
output capacitor from the feedback
loop. Instead, a zero-pole compensa-
tion (RC) network stabilizes the regu-
lator. Two more parts, yes, but worth
it. The compensation capacitor is
also part of the softstart circuitry,
found in many boost converters,
which gives the circuit time to ramp
up to the on-off sequence before full
power is applied to either the load or
inductor. Can you imagine the inrush
current surge consequences of apply-
ing full power to this topology with
no residual flux in the inductor or
charge on the output capacitor? ‘Nuf
said.

The switching diode in a boost
switching regulator must withstand
the rigors of high peak reverse volt-
age and fast switching, yet be soft
enough to prevent switching spikes
that can lead to EMI and false trig-
gering. Gee, that sounds like a
Schottky barrier diode to me. In fact,
that's the only diode recommended
for boost outputs up to 50 volts,
with less-efficient, fast-switching
diodes like the MUR110 picking up
pressures at the high end.

Coming Next Month

But that makes sense because
beyond 100 volts, | wouldn't use a
boost converter, anyway. I'd use a
flyback converter, but let's save that
for next month. Meanwhile, you can
obtain more information on switch-
ing regulators from the data. sheets
cited .and the answers you'll find in
this month's Electronics Q & A col-
umn, Want even more? Download
the f5.pdf National Semiconductor
file — a whitesheet on switching reg-
ulator technology — that's posted on
our website (http://www.nuts
volts.com). NV

WHERE TO 8UY
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QUESTIONS

| need information on portable
generator connections. | have a 1/2
HP Sears water pump [Jet] 115V
12.4 amp start, 6.2 amp run. | also
have a 1850 watt maximum
“Coleman Sporta bout generator
that will not start the pump.

| also have a small Coleman 800
watt generator that | would like to
parallel to get more wattage.
Colerman says it can't be done, is this
true? Can anyone give me any way of
doing it? | would like to do this in case
of power failure.
5891 Ron Wineland
Meadville, PA

Whatever happened to McGee
Radio? They were in Kansas City, MO.
Are they still in business or did they
move?
5992 Anonymous

How do | set up equipment to
determine the resonant frequency of
a capacitor in the .001-01 uF range,
using an RF signal generator, volt-
meter, scope, inductors, etc.?

5993 Russell Robertson

Holley, NY

| have a telephone recorder and
was wondering if it is or would be pos-
sible to kil the indine beep while
recording on the phone line? The
model type is called Tele-Recorder
500.
5994 Arnaud C. Milner

| have 8 Masco three channel
amp. [Circa 1947)]) | just finished
restoring it, but I'm unable to acquire
a mike.

Each mike input uses a 7B4 tube
with 15 megohm grid resistor to
GRND.

Can | use a 500Q impedance
mike on the input? | don't find too
many S2-year-old mikes around
5885 A. Heyman

Apple Valley, CA

| want to build a circuit to inter-
face my music CD changer to my PC,
and | need to know the following

Do music CDs have a header
containing the title and catalog num-
ber in an alphanumeric code, such as
ASCIH, and does each track have a
similar header with the song title? If
s0, | would like to access this infor-
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mation and display it, using software
that | will write. | need title and source
of literature explaining music CD
headers.
5996

Richard Herman
Costa Mesa, CA

| presently have a DPDT switch
that forward and reverses a 12 VOC,
3 amp maximum draw gear motor
with two limit switches that control in
and out, off positions. My desire is to
replace the DPDT switch with an RF
transmitter and receiver.

| purchased a transmitter and
receiver in kit form and built them,
they work. My problem is | need addi-
tional circuitry to make it work the
same as the DPDT switch. A garage
door opener does exactly what | want
except it controls an AC motor.

Is there a schematic with the
receiver and switch combined, so |
could make it myself, or add to my
present receiver?
5997 Richard L. Klitzke
Spring Valley, CA

| have an old Plectron alert tone
receiver [which is no longer made).
The model number is not printed on
it, but | know it was made in 1970. |
took it apart and found only one crys-
tal, but it was not the receive fre-
quency of 154.43 MHz
Inside, it appeared to have sever-
al variable capacitors. | am wonder-
ing how to change the radio frequen-
cy and the tone frequency, or where |
can find information how to change
it? | would like to modify it to receive
the National Weather Service/
NOAA severe weather alert tones
58898 Michael Weber
Mifflinburg, PA

| am looking for.a four pin 6 VDC
logic buzzer that is controlled by a

cabB5 chip. The circuit is from an in-
ground mole chaser that emits
sequenced buzzing to annoy moles
The case is approx. 1/2in X 1

inX |

1/2 in with four pins labeled 1-7-8- |

14. Can anyone help or offer suitable
substitution?
5999 Louie cioccio

via Internet |

| have an underground 110VAC
line that has a cut and is causing the
15 amp breaker to trip every so

often. | can put an chmmeter across
it to read between 3K to 40K. | am
sure at times it goes much lower to
trip the breaker. Also, everything is
disconnected when | tested it.

Does anyone know of a way to
sense where the cable is cut and
shorting out without digging up the
wire? The wire is only 6" deep.
59910 Joe Reed

Charlotte, NC

| have got several Sony EVO210
Video8 VCRs | would like to use in a
security camera application. The
front ‘remote' is a five-pin DIN [similar
to SVHS, but the keys and pins are
different). There is a sliding panel
(labeled 'multi connector'] on the
right side with a 24-pin rectangular
male connector [22 of which have
pins).

At the right rear is another flap
concealing a 12-pin female DIN sock-
et labeled 'camera’ [the keys make it
appear to be somewhat octagonal).

How may | go about finding the
correct connectors (or fabricate one
from the pin-out specifications)?
59811 Ross Goeres

via Internet

| need help to find a distributor
for a stepper motor driver IC and
ather ICs for stepper motors, | know
of the UCNSB04, but | would like to
know if there are any other stepper
mator ICs out there,
59912 Charles Raimopnd
via Internet

| am interested in building a
4x16 LED changeable display, by
using what | have [5x7 matrix LED
display). The problem is, |"have no
drawing for the wiring of the matrix
showing how to connect to the IC
which drives the display. | have a
ZWORLD. microcontroller starter kit
with C or BBHC11
59913 via Internet

Where can | find share-ware or
freeware to do the following: DOS
based programs are preferred, Win-
95 acceptable

1. A low end drafting [CAD] pro-
gram which will permit sketching,
dimensioning, making notes on and
revising drawings.

2. A programming low-charting
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program which will automatically

number pages, organize flow connec-

tors:and permit revisions.

59914 D. Cameron Smith
Bloomington, MN

| am a high school student very inter-
ested in working with infrared video.
Does anyone know of a source
for infrared video cameras?
Hopefully at a price a mortal human
can afford? | am hoping to make a
school project out of it
59915 Joey Reed
Charlotte, NC
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size Mit. price Mit. price for communication W/ duamm-ﬁ:(‘ﬁ:ﬁmm.&mo{mﬁmrﬁw
Epson §25.00 mﬂﬂ Hitachi  $10.00 information (radio channel, basd rate, serial pont etc.) can be progr
s«mmm P m 266x12 Epson  $20.00 E%&luvnh&mh!u:yxwﬁvﬁmumm:dlwm%;m
Touiba _ $1800 2dDCIZ8 back) Cphox $2000 | Couhimonchinges we s pouicols can be wed ing E
480x128 (bacidit) ALPS $10.00 240xB4 $15.00 | dus berween mmm,mmtm mA), RS-‘L!lﬂmmh D)
160x128 Optrex  $15.00 md‘l::e.n:;m |{~ 47) whip antenna fou U;Iﬂitﬂ‘l]’lkf‘l{l?!" Installation
details available. are 100 Mw power.
I
6 VGA_ LCD 640)(480 Sonyo LMDK55.22 $25% @ INCH LCD MONITOR  Sas=
[‘w ~_ MOoMITORS PRI .'] Compact (447 = 387 x 1.47) TFT active marriz LCD color monitor including M
h-:klgh-\nllqll and composite sync input with switchable horizontal / vertical

viewing. Low power consumption and long fife backlight make it ideal for security and door
phone use. Single 8 VDC sopply and good resolution allow mobile operations or use with
Iaptops. Standard ribbon cable - Molex connector interface. Complete specifications included.

NTSC COMPOSITE
4” LCD MONITOR $692%

Write in 116 on Reader Service Card.

| have come into possession of
an Arium ML4100 Logic Analyzer. It
seems to work okay but | don't have
the manuals or a pod. | could proba-
bly get by without either one of them
if someone could tell me how to fool
the analyzer into thinking that it has a
pod connected to it.
58916 Rick Haub
Brookings, SD

ANSWERS

ANSWERS TO #3995 - MAR. 1999
Needs info on linking a BASIC
Stamp to a PC, one-half mile away, to
control fans.
Echelon makes a line of network
transceivers meant to work with the

BASIC Stamp Computer and refer to
chapter 13 which is titled "World
Wide Remote Control With
C2TERM."

In this chapter, Scott describes a
BS2 terminal program which uses a
Hayes-compatible modem to receive
commands over the phane. The com-
mands are then relayed to X-10
appliance control modules via the
BS2 "xout" command.

To order this book, refer to the
ad on page 10 of the Apr. '99 Nuts &
Volts issue. This book is a "must
have" for anyone programming a
Stamp.

Regarding your specific applica-
tion, | would suggest customizing the
C2TERM software to control your
remotely located fans by adding the
appropriate X-10 control commands,

device codes, and house codes. You
will also need to dedicate a local
phone line between your central PC
and the X-10 remote controller,
using two Hayes-compatible
modems.

The modems should have a bit
rate of 2400 baud or faster. These
types of modems can be purchased
from surplus electronics dealers in
order to realize great savings,
because 56K modems are overkill
for this application.

Daniel F. Ramirez

Amherst, NH
ANSWER TO #3992 - MAR. 1989

Needs to lower volume of car
radio when car is not moving.

Years ago, there was a device
sold By J. C. Whitney that consisted

of a pot — probably an L-Pad that con-
nected to the speaker wires, and
mounted either under the car or at
the front of the car.

It consisted of the L-Pad with a
vane mounted on the shaft. When
the car was moving, It caused the
vane to move up, obviously the faster
the car was moving. the higher the
vane would go, and the louder the vol-
ume from the speakers.

That was prior to the days of the
stereo and quad audio systems, so
there was only one speaker line to
control, something could probably be
constructed for today's stereo and
guad systems by using the stereo L-
Pads. and constructing a flat metal
vane that attached to the shaft of
thel-Pad. Then locate a suitable loca-

tion to mount the LPad so the vane

Neuron™ networking IC manufac-
tured by Motorola and Toshiba.
There is no reason you couldn't use
them with the Stamp, though.

The main application for the
parts is building automation, which is
what you're talking about doing. |
think you probably want to use their
power line transceiver. As | recall,
they cost about $25.00.

More information can be found
at: http,//www.echelon.com/Prod
ucts/datasheets/transceivers htm

‘Look into the Neuron, too. It
costs about $5.00 and may match
your application better than the
Stamp.

Tom Tillander
Bay Village OH

ANSWERS TO #3995 - MAR. 1999
For a complete example of an X-
10 home remote control application
which meets most of your require-
ments, | suggest that you obtain a
copy of Scott Edwards's new book
Programming and Customizing the

per phase.

data through put
second. Using the
simultaneously  function
parrallel port.
includeslibraries that
Included libraries are:
Basic and utilities

(714) 521 - 8080

The PARAMAX stepper moetor controller is

voltages from 5 to 12 volts at up to 2 amps
The PARAMAX
controller includes 8 digital inputs with a
rate of 500k bytes per
unique
addressing method, up to 256 controllers can
from
The programming package
allow yon to
applications both under Windows and DOS.
C++, Pascal,
for DOS and Windows.

stepper motor

Also available at:
FORD eLecTRONICS, INC

ADDRESSABLE STEPPER MOTOR CONTROLLER

a PC parallel port based addressable
controller capable of simultaneous operation
of 4 uni-polar stepper motors ranging in

PARAMAX
a single
create

Delphi,

Part Number: JWP1X-1A

$199.95

PARAMAK nc.

(800) 473 - 8080

Come and visit us on the internet at:
Www.paramax.net

Write in 116 on Reader Service Card.
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SURPLUS

TEST EQUIPMENT

HEWLETT PACKARD
) , s3500

:EEA:WM 20Hz-40, 1MHz

BOHA.MFW&M 20VI20A,

o n I R I T WE
6012A, DC Power Supply, 0-60V/0-50A, 1000 Watt . . .
B034A, DC Power Supply, 0-50V/0-10A, 200 Watt . . ...
62748, DC Power Supply, 0-60V, 0-15A. ........
6632A, DC Power Supply, 0-20V, 0-54, 100 Watt. . ., .
80138, Pulse Generator . ... .................. $750
BOB2A, Dual Puise Generator, 250MHz. . . . .. ..
B112A, SOMHz Pulse Generator .. .............
B116A, S0MHz Pulse/Function Generator, Opt. 001.
8160A, Programmable Pulse Generator, SOMHz . . .

B3540A, RF Plug-in, 2084GHz. ... ...........
B3S40A/002, AF Plugein, 2-84GHz . ........ L

B3545A, Oscillator Plug-in, 5.9-12.4GHz
8411A%018, Frequency Converter .11 1o 18GHz

8672A, Synth. Signal Gen,, 20-180GHz. .
87484, mrmmmm

B758A, Scalar Network Analyzer . . 51500
B7STA, Scalar Network Analyzer,

ANERODRHE i ro v e dn v o sy 54000
B901A, Modulation Analyzerw/Opl. 10 ........... §700
8901A, Modulation Analyzer w/OpL. 028 10. ...... $900
BI70A, Noise FigureMeter . .................
K382A, Variable Afenuaior. . . ................... $2300

TEKTRONIX
1503, TOR Cable Tester w/Opl. 04 Recorder .. .. . §1550
2215, 60MHz OscilloSCOPE . ... .. ... ooy nnees $500
2236, 100MHz Oscliloscops

wiCounter/TimedDMM . ................... 51000
2246, 100MHZ OsCHllOSCOPE .. ...\ oovevrnrians §1600

2247A, 100MHz Oscilloscope w/Counted/Timer/

7112, Spectrum Analyzer, 100KHz-1.8GHz . ... .. $1500

VISIT OUR WEBPAGE AT
WWW.RSSURPLUS.COM
MISCELLANEOUS
Acme Elect. PS2L1000, Electronic Load . ...... ... 3850

Anritsu MS710-C, Spectrum Analyzer,
IR DT o 0 v v 5 e 511,500
Caiifornia Inst. 4500LM3, AC Power Source. . .. . . $4000

$2000
$2500
QW oo s A e e e §1850
$3000
$3000

Kikusui PAB18-1, DC Power Supply, 18V/1A
Kikusul PAB18-3, DC Power Supply, 18V/3A
Kikusui PAB18-3A, DC Power Supply, 18V/3A
Kikusui PAB32-2A, DC Power Supply, 32V/i2A . J
Kikusui PAD16-10L, Power Supply, 16V, 104 .. ... $300
Krohn-Hite 3202/R3202, Tunable Filter/

Rack Version . o -
LeCroy 8424, mﬂm

Marconi 2018A, Signal Gen., “(HZlD'INHz m
Polarad 1105E-FT, Signal Generator, 0.8-?.101: . 5400
Sorensen DCS40-25, DC Power Supply, 40VI2SA. ., $750
Trans. Devices DLA400 15 3500A, Dynamic Load . $1500
Trans. Devices DLP 50-60-1000A, Electronic Load . . $800
Trans. Devices DLVP 130-110-1000

Electronic Load
Trans. Devices DLVP 50-120-1000
Electronic Load .

Valhalla 2703, ACVMSW
W & G DA-30, Protocol Analyzer.

W & G SNAS, mﬂzﬂm&ww . $5000

Wavetek 178, Automatic Synthesizer. . .......... $1850
Wavelek 650, Precision 2MHz Variable

PHESS SYBEeE. - . o o eeeeveoneerernss $1700
Wavetek 2001A, Sweep Generalor, 1-1400MHz . ... . .. $450
Wavetek 3000-200, Signal Generalor . . .......... 5900
Wavelek 8003, Precision Scalar Analyzer

TOMHESOBHE . w5 o vvivs s amwsiavnoms oy $2000
Wavetek 8501, Peak Power Meter ............. $2000

Wiltron 560-7550, RF Dateclor, 10MHz-18.5GHz . . . . . . $300
Wiltron 560-7550, RF Detector, 10MHz-26.5GHz, Opt. 2. . $400
Wiltron 560-97550, SWR Aulotester, 10MHz-18GHz . . . $600
Wiltron 561, Scalar Network Analyzer ........... $2500

MasteriCard |

R & S Surplus

1050 E. CYPRESS STREET, COVINA, CA 91724

(626) 967-0846 - FAX (626) 967-1999
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is perpendlcularto the air ﬂow under
or at the grill area.

As the speed increases, the
vane will move toward a horizonal
position, and slowing will allow it to
return to a vertical position.
Weighting of the vane will have to be
adjusted for the vane to move prop-
erly, and location would have to be
experimented. The wiring must be
protected, and connected for the
proper operation of the L-Pad to
maintain the proper impedence, and
not create shorts that could damage
the output devices in the radio.

If you have a line level equalizer
or outboard power amp, the same
principle could be applied in the line
level inputs to the equalizer or amp.
This would allow the use of a poten-
tiometer, wired as a voltage divider
[DUAL FOR STEREQ), and keeping the
input impedances in mind for select-
ing values.

There may be more sophisticat-
ed ways, such as sensing APM, or
speedometer output pulses [maybe
from a cruise control sensor), and
using logic and analog gates to
switch in or out attenuators. These
would get much more complex.

Ed Pruitt
Keller, TX

ANSWER TO #39911 - MAR. 1999

Adding two relays to alarm cir-
cuit, one for each of two different
alarms. Reader explains circuit func-
tion.

In all due respect, | think Paul is
missing something in his analysis of
the circuit.

The way he describes it, if there
was a high-temp continuously, the ris-
ing water would never be able to
pulse the line B .. it would be held
high by the hightemp alarm. | think
maybe line A is the high-temp and line
B is the rising water alarm (it pulses
to probably flash a lamp).

Paul needs to rednvestigate his
circuit in order for someone to cor
rectly give him a schematic that he
can use.

Max Seim
Cottage Grove, MN

ANSWERS TO #3989 - MAR. 1999

Designing a data aquisition sys-
tem for a race car, using Gbasic, that
must write data every 100 microsec-
onds.

A 100 microsecond sampling
rate corresponds to 10,000 sam-
ples a second, which is probably too
slow if you want to reconstruct the
entire waveform of the spark signal,
and the HallEffect sensor, which is
what your question implies you're
thinking about doing.

| don't think you need to do that.
However, even at 10,000 RPM,
there are only 167 sparks per sec-
ond per cylinder. Use comparators to
square up the signals and have them
generate interrupts. The interrupts
service routines should simply record

the value of a timer for each inter-
rupt which | assume is the informa-
tion you are really interested in.
Tom Tillander
Bay Village OH

ANSWERS TO #3889 - MAR. 18989
You can get vehicle speed pulses
from the speedometer and spark
pulses from the tachometer lead in
the ignition circuit. You'll have to do
some waveshaping to square up the
pulses through a two- or three-stage
amplifier followed by some arithmetic
division [divide by 500) with flip flops
to get the pulses down into a 50mS
region. Then your GBasic could han-

dle it.
Bill George
via Internet

ANSWERS TO #3999 - MAR. 19989

Invest in a commercial data col
lection PC board that meets most of
your requirements.

National Instruments, Cyber
Research, Inc., and Keithley are man-
ufacturers that build excellent quality
PIO and A/D cards for both the ISA
and PCl bus.

The cards have sampling rates
of more than 1 MB/Sec. They also
feature singled ended and differential
inputs, on-board high resolution
timers, support for programming
sample rates, and some models even
contain large RAM buffers.

The manufacturers provide dri-
vers [DLLs) for Visual Basic, C, Visual
C++, and offer phone support and
examples in order to help you to write
your own applications.

In your application, you specify &
sampling period of 100 microsec-
onds, or a sampling frequency of 10
KHz. If you have not already done so,
you must take the Nyquist rate into
account by choosing a sampling fre-
quency of at least twice the highest
frequency component or, in this
case, 20 KHz to allow correct sam-
pling of the vehicle speed and the
spark sensors.

The sensor readings may need
to be low-pass filtered, if they are too
noisy or if high frequency noise com-
ponent exceeds the Nyquist rate.

Life gets complicated if you want
to build your own data collection sys-
tem using a PC. The following infor-
mation may help you to construct
such a DIY data collection system.

Regarding which language
should be used, you will need to write
the software in G, C++, or assembly
language, because in my opinion,
BBASIC will not be fast enough.

| also suggest that you try to get
access to a fast Pentium with clock
speeds of 233 MHz or more, with at
least 16 MB RAM and Windows-
95/98 that can be booted with real
DOS [not a DOS window).
Furthermore, you must be willing to
experiment since there are no guar-
antees that this system will work on a
PC.



The PC also has other architec-
tural limitations that will cause prob-
lems when sampling data at high
speeds. As you observed, the PC's
timer is only good to 1B.2 tics per
second, for. a period of 55 millisec-
onds, no matter how fast the PC
runs. The PCs B253 timer can be re-
programmed for higher speeds (see
the answers to question #129815,
in pages 6566 of the Nuts & Volts
Jan. '99 issue).

| suggest that you avoid pro-
gramming the timer in favor of con-
necting a 10 KHz or 20 KHz oscilla-
tor directly to the PCs parallel port
ACK line, pin10, that triggers an
interrupt via the parallel port. By
doing so, you get your 100
microseconds sampling period with-
out messing around with the PCs
operating system.

An impedimént to collecting data
on a PC is its parallel port. The paral-
lel port should be one of the newer
cards that allow ECP and EEP mode
transfers, to provide eight-bit bi-direc-
tional data transfers instead of the
older parallel port card, which limits
you to four-bit [nibble) data transfers.

In order to find out more about
using the PCs parallel port and all its
modes of operation, | recommend
that you obtain a copy of Jan
Axelson's new book "Parallel Port
Complete." The book has Visual Basic
examples that can be adapted for
your application.

The maximum transfer rate for
new Parallel port cards is greater
than 1 MHz, which is more than ade-
quate for your application.

Another problem is latency intro-
duced by the PCs operating system.
Since a PC uses a generalpurpose
microprocessor that executes in pro-
tected mode, it is less efficient when
processing interrupts than a dedicat-
ed micro-controller such as a high-
end PIC would be. The PC's interrupt
controller uses an 8253 or 8259-
compatible interrupt controller,
which is clumsy to program because
it stays backward compatible to the
old AT 80286 architecture.

This brings up the issue of an
interrupt service routine (ISR) that
will be needed to service the inter-
rupts generated by the parallel port
ACK line. It is here that the use of the
DOS operating system becomes cru-
cial to your application. The fact is
that writing a protected mode ISR
under Windows-85/98 is not for the
faint at heart. So to keep things sim-
ple, an efficient realmode ISR can be
written in C or assembly that pro-
grams the 8258 interrupt controller
to service the ACK interrupt and
sample your sensors. There is a good
example of a realmode ISR written in
C, in Paul Bergsman's book
Controlling The World With Your PC,
pages147-150.

A large RAM buffer is also
required to store the data collected
by your application, so that it can be

COMPUTER| . i11

www. lapazusa.com

MEMOR OCRAD CPU
TMS-70 SIMM. $10 | INTEL 485DX2-66 (5¢) CPU........... .. 430
AMXS-70 SIMM %19 INTEL 486DX4-100 (Sv kif) CPU........ 469

INTEL PENTIUM B3Mhz OVERDRIVE......... 385
INTEL PENTIUM 133166 CPU.................. 454165

TMX32136-70 72-5in SIMM (4MB). $1015
2Mx32736-70 72-pin SIMM (EMB). $19/2
AMx32/36-70 T2-pin SINM (16MB) $30149k
BMx32/36-60 72-in SIMM (32MB) $79/89

GAM(BXG4) SORAM (PC 100  $28/92

LBA CARD. Upgrade your hard drive beyond S40MB
without the expensa of a new Bios. $20.95

4B5DX4 KIT. Upgrade your old 5V 488 CPU with this kit
1MB KIT(2-256x16)2CAS SONZP. !1&'351 AMD DX4-100 CPU+5v Adaplor+CPU Fan. $65.00

1MB KIT{2-256x16) 2WE 50421P ). $19/36

MMX ADAPTOR. Allows 3v Pentium boards to
MMX CPU. Adaplor for Intel or Cyrex CPU. $30.

B4Kx1-1505 22.01P 3550
KB 2502001505 80P $3212.50
B4KxB-15ns J2DP................. §6
128Kx8-15/20ns 32-DIP namow.. $12 & up
128K08-15/201250s 32-DIP wide $12 & up =+1.YEAR WARRANTY ON PARTS & LABOR™

PACKARD BELL

h. 486 to Pentium motherboards

PRICES SUBJECT"TO CHANGE WITHOUT NOTICE — TERMS:
VISAMC — MINIMUM ORDER $20 — SHIPPING & HANDLING: $7 MIN.
ORDER LINE: (800) 586-4199

LA PAZ ELECTRONICS INT'L
P.0. BOX 261095, San Diego CA 92196
FAX (619) 586-1482

TEL (619) 586-7610
e-mail: lapazusa@pobox.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 1.4
And Fairbanks Avenue.

Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

+* WIRE * COAX
+* SWITCHES * RELAYS
+ RESISTORS * HARDWARE

* TRANSISTORS

* TRANSFORMERS
“ TEST EQUIPMENT
% NI-CAD BATTERIES

* CIRCUIT BOARDS
* INTEGRATED CIRCUITS

HOURS:
Monday - Friday 8:30-6:00
Saturday 8:30-5:00

ok ok ok ok ok ok ok h

We Buy Surplus
Electronic Parts —
FAX your list.

FAX 407/647-4831

PH 407/628-5634

P.0. BOX 536186 Y
ORLANDO, FLA. 32853-6186

Write in 118 on Reader Service Card.

stored to disk after the data has
been collected. The buffer is needed,
because to write to the hard disk
while processing the interrupt, would
likely cause loss of data due to the
relatively slow disk write times. The
problem here is to keep the buffer
size below the dreaded 1 MB bound-
ary, otherwise, you would need to
switch to protected mode to access
the buffer.

The data collection software
encapsulated by the ISR, consists of
logic to simply read a byte of data

from the parallel port [using the inpb
function), store it in the buffer using
the current buffer index, and incre-
ment the buffer index.

The data is written to disk when
the buffer is full. Double buffering and
DMA transfers are two possible
improvements for your data collec-
tion system, but they require addi
tional hardware support.

To test your ISR, you connect a
scope to bit DO of the PCs parallel
port card. If you set bit DO to logic-1
upon entry to your ISR, and set bit DO

to logic-0 upon exit from your ISR, you
should be able to measure the time
inside the ISR by the length of the
trace on the scope. You should also
be able to measure the interrupt
latency and jitter. If you compare the
scope trace from running your appli
cation under DOS, to running your
application under Windows, you will
notice that the jitter under DOS is
negligible, but for Windows it is on
the order of 100 microseconds. This
means that your sampling rate is no
longer accurate, even though you are

Price:
$2,499.97

* Mini Mag Reader

» Lightweight (67g)

* Compact (approx. 3-
3/8x1-1/4x 1-1/4)

instructions
» Warranty included

To order call:

THIS IS THE ONE YOU
HEARD ABOUT!!!

* Operates on CR2032 lithium batteries

» Stores 100 2-track ANSI mag swipes

« Easily downloads to DOS-based PCs

* Mini Reader comes complete w/PC
cable, software, batteries &

LIFELINE ELECTRONIX, INC.

ACP's 91st GIANT
COMPUTER

-pm
ay 23rd
dmission & Parking

Shop 100's of Sellers

in ACP's Giant Parking Lot !!!

Advanced Computer Products, Inc.

(818) 994-1683
Or email us at:
lifelineelectronix@yahoo.com

Write in 118 on Reader Service Card.

1310 E. Edinger
sSanta Ana, CA

714-558-8813
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AST GLOBAL ELECTRONICS

24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403
VOICE 814-398-8080 - 1-888-216-7159 - FAX 814-398-1176

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

9553583

5558 uzaszzes EiSlEs

HP 41T, wmm:wnm lt.ﬁ
HP 1417, Spactrum Analyzer wBSSZR/BS58A. 20Hz-300KHz . .

INVENTORY SALE
PRICES SLASHED
UP TO 50%

HP 1417, Spectrum Anayzer wBSS2B/B5548, 1KHz-1.2GHz . §1,700
HP T, Spcim oz WRSSIBASSSA, 1M . n.m
FE 10T Scps erdams

SESBEEEE.

gsEEBazas

=
E 3

ESEERNEEEREEREERSARENERAEE

IF WE DON'T CARRY IT ... WE'LL FIND IT
QUICKLY ... AT REASONABLE PRICES.
HP B443A, Tracking Generaior, 1KH2-110MHz. . -]
HP B4458, Auto Preselecior, 1.8-18GHz. . ... $350
HP BS5TANBOTR, Spectrum Analyzer, 01-350MHz 5850
HP BB01A, Sweepar Ganeralor, 1-110MHz . . $400
rrmm.swmmnmmn.mw - 5300
HP B616A, Signal Genarator UHF, 1.6-4.5GHz, +10-12608,
HP B620C, Frame w6228 Sweeper 01-24GHz s
HP 862420, AF PlugHn, 5.8-9.06Hz. . . i -]
HP 85408, Sigral Genarator, 5-|mq1mmums l‘!m
HP 86408, Signal Generalor, 5-512Miz, Opt 001 or 008. . ... 700
250
200
800
$15

metered]
Kepco ATESS-5M, Power Supply, 55V @ SA
Kepoo BVP100-4M, B-Polar Power Supply, 0-100V @ 4A

ST AT T ) T
Kepco JOE 36-15MVPT, Power Supply, 0-38 @ 154 (matered) .
Kepoo JOE 36-3MVPT, Powsr Supply, 0-96 @ 34 (metered) ... $175
Keotv-+ile 3202, Dual Channel Tunable Fiter, 200z 2z,

5% 3% 3

Facal Diana 5308, True RMS AF Level Meter . .
Rociiand 1022F, Dual Hilo Fiter .
Rockiand 5100, Synthesizer, mwwm

SAL 1128, PLOPAF Synthesizer ... ......... 5
Tek DC503, Pug-n Counter Universal, 100MHz §150
Tek DMSOTA, Plugrin DMM, 4122 Digd. $75
Tek DMS0Z, Plog-n DMM, 4172 Digh..... 5150
Tek FG501, Plug-n Function Generaior, .00/ s
Tek PG501, Plug-n Pulse Generalor, SHz-50MHz . . 75
Tek P5501-1, Plugrin Power Supply............. .. 5150
Tek PSSX3A. Piugrin Power Supply Triple. e B
Tek OIG-502. Phugrin Optical Impudss Generator (urused) ... $500
Tek T822. Scope (15MHz), Dual Trace, nice. . ............... §1T8
Tek TMS0S, Power Modius, 3 Siot .. .. $125
Tek TMS04, Power Module, 4 Siot . §150
Tk TMSDS, Powsr Module, 8 Sidt .. ... 200
'raumnuhmlh).srw‘rm 518

Tek TA18, Plogrin (75MiHz), Dual Trace Amp . .. X
Tek 7A19, Plogrin (600Mz), Single Trace Amp . $100
Tek 7426, Plug-in (200MHz), Dual Trace Amp .. $100
Tek 7BS0A, Plug-n (150MHz), Time Base ...

Tek 7BS3A, Pugrn (100MHz), Dual Time Base $100
Tek 7B70, Plug-n (200MHz), Time Base ... . 550
Tk 7880, Plugrin {400MHz), Delayed Time Base. . . $100
Tek 7B32A, Plugn (500MHz), Dual Tima Base $125
Tek 7011, Plugn Dighal Delay. . . $125
Tek TOI3, Puge DN 3172 Digh. $100
Tok 7D15, Plogh Counted/Timer, DC-225MHz. $175
Tek 7L13, Spectrum Analyzer, 100KHz-1 86Hz . .. $1.200
Tek 7511, Plug-n Sampling Unit. ... ... .51
Tek 134, Cument Probe AM ............coonivuiiuniannen §75
Tek 453, Seope (60MHz), Dual Trace .. ...8175
Tek 485, Scope (100MHz), Dual Treace . ... L A28
Tek 4658, Scope (100MHz), Dual Trace T8
Tek 468, Scope (100MHz siorage), Dual -§8T8
Tek 475, Scopé (200MHz), Dual Trece . TS
Tek 475A, Scope (250MHz), Dual Trace. . g 3
Tek 485, Scope (350MHz), Dual Trace ... . §T00
m&mawmumm&u .. 53400
Tek 520A, NTSC Vectorsoope L. 5400
Tek 2213, Scope (BOMHz), Dual Trce . .57
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using an oscillator to generate the
interrupts.

The cause of this phenomena
that Windows 895/98 preempts the
ISR in order to service its own ISAs,
such as the mouse driver, the RAM
refresh, and its multitasking sched-
uler.

Daniel F. Ramirez
Ambherst, NH

ANSWER TO #4992 - APR. 19889

Needs source for parts for an
ancient PU-286 military surplus gen-
erator.

While I'm not familiar with the
PU-288, | get all of my parts for my
military generator at our local
“Tractor” farm supply. These types of
companies handle all of the old equip-
ment, including electrical generators,
brushes, and rewinding facilities,
going back 50 or more years, and
often have a catalog or two that will
cross-reference almost anything
ancient,

A lot of the parts that you will
need are common to other pieces of
equipment and if you can't locate a
catalog, you can often match parts
visually and by measurement.

| would try them first and if this
doesn't work, a little more informa-
tion on "who actually made the PU-
286" [plate on the side of the motor)
might jog someone’s memaory.

Also try “Fair Radio Sales” [(in
Nuts & Volts) for military surplus
electrical components, catalogs, and
the occasional wiring diagram.

Chris
Bieber, CA

ANSWER TO #4998 - APR. 1999
Computer power supply trips off

in one second. How to hook up the
‘power good” lead.

The supply's Power Good signal
is an output, not an input. When this
signal goes to a logic high state, it
indicates to the external circuitry
that the supply's output voltages are
stable (and "good"). This is important
when the supply is powering up since
the processor needs a conditioned
reset signal.

Also, during power on or off
cycles, CMOS memory protect cir-
cuits must prevent data corruption
or your vital CMOS related BIOS data
will get messed up.

If your supply trips off in less than
one second, | suspect it is because
you have an incorrect load on it
Besides the obvious over-current
protection (are you drawing too
much current?), some switcher sup-
plies need a minimum DC current
load, usually at least 20% of the
rated capacity, or they will shut down
to prevent overvoltage faults. This
minimum load is usually only needed
on the 5VDC output.

During bench testing, a 1-ohm
10- watt resistor on the Svolt output
is a good start.

Thomas Black
Folsom, CA

ANSWERS TO #4939 - APR. 1998

Two UPSs shut down immediate-
ly after switching to battery power.

If your two UPS supplies are
shutting off while in the emergency
power mode, then | would suspect
three different causes.

First, be sure that you have not
exceeded the rated output wattage
or the UPSs over-current protection
will shut the unit off.

your specific need.

Sleep Timer

and Sleep Timer
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From $189?

ATC modules connect to your PC printer port and
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Windows
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0-Scope Il (DT 500KH2)......c...c. $349
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Second, the gel-cell batteries
may be defective. | understand that
you have fully charged them, but if
they have been in service for two or
more years, then they probably can-
not withstand the intense current
that is drawn from them when the
UPS is generating AC power.

If you replace the batteries, be
sure to match the part number since
most UPS units use specially con-
structed types designed for high cur-
rent applications.

Third, the UPS may have an elec-
tronic failure. Although the applica-
tion is simple [generate AC power
when mains power fails), the task of
converting a low-voltage DC source
to 120VAC/B0Hz at high-current
levels is not.

| do.not recommend that you
attempt to repair them yourself. No
matter what the failure reason, be
aware that you can be seriously hurt
(and killed] by the voltages produced
by the UPS supply. Don't be fooled by
the low voltage battery — the inverter
inside the unit produces power with
the same lethal forces that you get
out of your AC wall outlet.

Thomas Black
Folsom, CA

ANSWERS TO #4999 - APR. 1999
Ninety percent of the problems

TECH FORUMNM

with small UPS are battery related.
You can expect three to five years
lifetime from the batteries as a rule.
You said the batteries were "good,
fully charged." A battery can look fully
charged with the proper voltage, but
may not be able to supply voltage and
current when load is applied.

Use a voltmeter to monitor the
battery voltage when you "pull the
plug" with load connected. If the volt-
age goes from 13.8B5 volts to 10V,
9V, or lower voltage in a second or
two, replace the battery with a new
one.

Jack Donovan
Orange, CA

ANSWER TO #49912 - APR. 19989

Change VCR channel 3 or 4 out-
put to channel 2 with adjustable fine
tuning.

If you open up your VCR, you will
find a small silver box at the location
of the output cables leading to your
TV hookup. This little box is a demod-
ulator that takes the standard 6 MHz
signal coming from the VCR and con-
verts it to channel 2, 3, or 4 depend-
ing on the manufacturer.

There are two simple ways to go
about what you seek, and tuning the
old “siver box" is one way. These
boxes — the modulators — are "volt-
age-to-frequency” dependent. By

adjusting the feed voltage on these
units, the channel output is varied.

By measuring the voltage differ-
ence at the channel selector switch
where you choose between the out-
put of channel 3 or 4. You can modi
fy this value with a resistor or poten-
tiometer and set it to channel 2 and
3, or with a three-way switch, chan-
nel 2, 3, and 4.

If your unit fails to tune in chan-
nel 2. you can find many new and sur-
plus tuners from most electronics
surplus dealers for less than $5.00,
and they usually come complete with
the schematics and resistor/voltage
values necessary to accomplish the
channel of your choice.

You can also use two units at the
same time, using your old unit and a
new one tuned to channel 2, by using
a splitter on the input side of both
modulators. This will give you two
separate channel outputs at the
same time.

Chris
Bieber, CA

ANSWER TO #49916 - APH. 1998
Sending TV audio output to a
strip of 10-20 headset jacks without
overioad.
Depending on the volume output
required, you need to purchase a
mono or stereo amp probably rated

at around 30 to 60 watts. This will
give each headset around three
watts, depending on how many are
actually hooked up.

Your big problem here is the
impedance of all of those indepen-
dent headsets. The total combined
impedance will probably add up to an
odd number that won't match any
standard stereo output and so here
lies the problem.

You're probably going to need
some help from an audio person who
will check out the individual imped-
ance of each unit, add up the total,
and probably have to custom-design
a “"Matching Transformer Tree"
which is made up from multiple units -
that will allow the headsets to all be
plugged in while imposing the proper
impedance at the finals of the ampli-
fier.

These matching transformers
are similar to a step-up or step-down
transformer where one-half of the
circuit has one impedance, while the
other has a different set of values,
with a power transfer occurring
across the magnetic coupling. Doing
this allows a isolation of the headsets
to the final output circuit and bal
ances the final amp output at the
same time.

Chris

Bieber, CA
Nuts & Volts Magazine/May 1999 BS
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Continued from page 16

household, Internet Telephony is destined to take over the majority
of long distance communications in the near future.

E-Tech Canada Limited, a high-tech company based in Markham
Ontario, is proud to announce their successful development and
release of the Video VoxPhone Gold. This product is the latest,
most advanced and sophisticated Internet Telephony software avail-
able on the market. This revolutionary new product provides supe-
rior quality in real-time audio PC-to-PC telephone communication.
This allows PC users to connect with another PC anywhere in the
world via the Internet — absolutelt)fr free from long distance charges!
The Video VoxPhone Gold also offers direct PC-to-phone calling
capabilities which gives Internet Phone users the ability to call regu-
lar telephone numbers anywhere in the world. This allows users to
save up to 90% on long distance charges by usiné an Internet
Telephone Service Provider (ITSP). The Video VoxPhone Gold pro-
vides software which is ready-to-go out of the box.

One important facet of the Internet revolves around e-com-
merce. As well as providing obvious advantages to consumers,
many advantages also exist to manufacturers, since much of their
operations can become centralized. Also, the rising popularity of e-
commerce provides a huge customer base from which to advertise
to. E-Tech Canada Limited has chosen Digital River, Release
Software and NetSales as worldwide online distributors for the
Video VoxPhone Gold. These recognized leaders in Internet com-
merce development and sales are contracted to develop support
and maintain online sales of this world-leading, Canadian [ﬁroduct.

"There are many new and exciting features added to this GOLD
version," states Paul Li, President of E-Tech Canada Limited. "The
user is also able to see the other party in full live-motion if
equipped with a camera." This is just one of the many features of
the Video VoxPhone Gold . Other features include:

* PC-to-PC real-time, full-duplex voice communications
* PC to regular telephone voice communications
: Ful Iive-motiorg video
Five-party conferencin,
A Voicg Eftlalail =
* Text chat
* Direct Call
* Smart global online-user list & directory
* Selectable codec (voice compression)
* Automatic file transfer
* Call blocking
* Caller ID
* VoiceFonts
* Local address book

Video VoxPhone Gold is ideal for users who make frequent long
distance and international calls. Due to the use of the Internet, sav-
ings are incredible and provide a viable alternative to typical long
distance telephone carniers. Also, its full-duplex capabilities allow
for up to five participants to communicate simultaneously over the
Internet. Video VoxPhone Gold can also be used for Intranet com-
munication between corporate branches worldwide. This cost-sav-
ing capability is only one example of the many advantages to using
the Video VoxPhone Gold.

Video VoxPhone Gold is packaged with world-leading micro-
phone and microphone/headset accessories. These units use high
performance noise-canceling technology to drastically improve
speech clarity and sound quality, while dramatically reducing back-

und noise. In addition, we are proud to offer our customers the
grgart PC Cam. These sophisticated digital PC cameras provide
both, still and full live-motion images. These cameras feature excel-
lent resolution and high sensitivity, in an easy-to-use, compact and
attractive package. We feel that this winning combination is the best
Igijernet Telephony communication package available on the market
today.

\axldeo VoxPhone Gold is extremely easy to use and install.
Developed for the first-time user, the installation CD-ROM comes
complete with a full motion tutorial, produced in layman's terms for
customers who are not familiar with computer operation. It is

Continued on page 90



The hydrogen
scene: It’s a gas.

ur usual reminder here
that the Resource Bin
is a two-way column.
You can get tech help,
consultant referrals,
and off the-wall networking on
nearly any electronic, tinaja quest-
ing, personal publishing, money
machine, or computer topic by
calling me at (520) 428-4073
weekdays 8-5 Mountain Standard
Time.

Be certain to frequently check
out my new Guru's Lair web site
you'll find at (where else?)
www.tinaja.com. This is the place
you'll go for instant tech answers.
Among the many files in our
library, you will find complete
reprint sets for all of the Resource
Bin and other columns. Plus a
brand new Research InfoPack
Service.

Hydrogen as a Resource

It seems reasonable to expect
that hydrogen is probably going to
play a big role in future transporta-
tion and energy developments.
Hydrogen can make a great stu-
dent paper or a nice research
topic. And eventually might lead to
a technical buck or two.

At the same time, there sure
is a lot of hogwash and misinfor-
mation out there. Especially on
the web. So, the more you know
about real hydrogen resources,
the more intelligently you can dis-
miss all the rest of them.

Just The Facts, Ma'am

Hydrogen today seems an
odd mix of facts, fallacies, fictions,
and frauds. We can replace some
misconceptions with these hard
facts ...

Hydrogen on earth is not a
fuel. It is only an energy carrier.

There is more hydrogen in
gasoline than there is in liquid
hydrogen.

Electrolysis is not usually
Kour best way to generate
ydrogen.

Hy dro? combustion
emphatically does not implode.

The available energy in a

hydrogen flame is very low.

No hydrogen flame has the
ability to truly melt tungsten.

Solar electricity today is
much too valuable to waste on
hydrogen apps.

Equipment amortizations
and time value of money engi-
neering economics must be
included in energy analysis.

So, today's oil is at least
four times more "free" than
solar energy is.

Hydrogen improperly
burned in air creates polluting
nitrogen oxides.

NEXT MONTH: Don looks

at boat anchors and
those who sink them.

Hydrogen can rot metal
through an embrittlement and
will easily diffuse through most
other materials.

A closed-loop electrolysizer
stops a car in less than its
coasting distance.

Pulsing, AC, or sparking will
only reduce electrolysis effi-
ciency.

Water is not a fuel. It is an
ash.

Normally, a monatomic gas
only briefly exists in tiny
amounts.

Hydrogen creates severe
and largely unresolved safety
issues.

Energy Carriers

Any intelligent energy discus-
sion has to start with a crucial
point. There are substances which
are capable of delivering net ener-
gy to the economy. There are
other substances that only can
move energy around.

Let's use these definitions ...

Fuel — a substance which is
capable of delivering net BTU's of
new energy to the on-the-books
economy.

Energy carrier — a substance

that's only able to move a previ-
ously acquired energy from one
place to another.

Yeah, there's lots of free
hydrogen on our sun and on other
moons and planets. And a few
rare gas wells do release some
free hydrogen. But here on earth,
hydrogen is not a fuell At least not
by our strict definition. Hydrogen
is simply an energy carrier that
you will have to fill with energy
before you can empty it. Just like
a lead acid battery or a flywheel.

No terrestrial non-nuclear
means to produce hydrogen is
known that does not consume
more energy than it delivers.

So, you always waste energy
when you create and use hydro-
gen.

Just how useful is hydrogen
as an energy carrier? Here's how
hydrogen compares against gaso-
line: Gasoline offers around 9,000
watt hours per liter and 13,000
watt hours per kilogram of stor-
age. Hydrogen at its normal STP
pressures offers an outstanding
39,000 watt hours per kilogram.
But only a pitiful 3.5 watt hours
per liter.

We can immediately see the
major problem here. Hydrogen
uses up too much volume to be
very useful as an energy carrier.
Uh, compress it into a liquid?
ell, yes, but you'll increase your
costs and losses. Your efficiency
goes down. Safety and infrastruc-
ture issues appear. And there still
is four times less hydrogen in any

gallon of liquid hydrogen than -

there will be in a gallon of gaso-
line.

" So the key problem is finding
a safe and dense way to store
hydrogen. All sorts of methods are
being explored. Some involve
hydrides while others try mechani-
cal carbon bonding. Sadly, no
means is known that makes
hydrogen use practical for person-
al vehicles.

The "best" way to make
hydrogen is through the reforma-
tion of methane. Commercial
methane reformation can be
around 68 percent efficient.

Naturally, the methane really
has to want to reform.

A poorer way to make hydro-
gen is by the electrolysis of water.
Apply a low DC voltage and you
get hydrogen from one terminal
and oxygen from the other. The
best electrolysis is only 62 percent
efficient.

Almost all commercial hydro-
gen is produced by reformation.

Besides new energy uses,
hydrogen gets widely used to
make ammonia, to stabilize fats,
for welding, rocket fuel, acid man-
ufacture, ore reduction, balloon
filling, radioactivity studies, and

new from
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cyrogenic research.

Fallacies and Frauds

Hydrogen sure attracts the
wishful thinkers, the misguided
"giving free energy to mankind for
God" populist fanatics, those “sci-
ence challenged," or the criminal
fraud people. There are moun-
tains of "not even wrong" urban
lore out there ...

The water powered car —
This beast comes out of the wood-

work every decade or so. It has
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SOME HYDROGEN ENERGY RESOURCES
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attracted everyone from rock stars
to Ohio con artists. Another name
for an on-board closed loop auto
hydrogen generator is a dynamic
brake. One that, if activated, caus-
es your car to stop in much less
than its normal coasting distance.

There are always heat losses
in all alternators, electrolysizers,
and heat engines. All closing your
engine to alternator to electrolysiz-
er loop does is cascade these
losses.

Brown's Gas — A normal
optimum mix of hydrogen and
oxygen has several unexpected
and unusual properties. The color-
less flame is nearly invisible, has
remarkably low heat energy, and
its temperature is exceptionally
hard to measure. Tungsten melt-
ing illusions are easily created
with side reactions. lllusions of
implosion can be caused by a
post-combustion condensation
that always goes away as temper-
ature increases and heat flow bal-
ances. X
Using subtle differences that
have never been explained, a
Brown's Gas variant supposedly
offers exceptional temperatures,

long term monatomics, overunity

operation, and radioactivity reduc-
tion. No credible evidence for
these outrageous claims has ever
been presented. Chalk this one up
to bad labwork amplified by urban
lore.

Puise Electrolysis — A DC
voltage near 1.28 volts might end
up as one-sixth endothermic,
meaning that some of the input
energy comes from ambient heat,
rather than the electricity. Below
this optimum, you get no gas at
all: Exceed the thermoneutral volt-
age of 1.47 volts and you start
wasting heat.

Claims are made that pulses
can greatly improve hydrogen
generation. This flies in the face of
these optimum DC levels. It is
exceptionally hard to accurately
measure any pulse power. Casual
measurements end up wildly low
because of differences between
RMS and average currents.
Electrolysis current is wildly non-
linear.

Maore on these RMS versus
average measurement errors
in MUSE112.PDF and
MUSE113.PDF.

The highly capacitive nature
of an electrolysis cell reduces your

involved are up in
the microwave and infrared range.
No energy advantages to doing so
have been shown.

Underwater Arcing — Wild
claims are made for underwater
sparking. Well, it seems that
there's many thousands of EDM
underwater sparking tools in daily
use by machine shops. Not one of
them has reported their machines
vaporizing or generating more
than trivial amounts of hydrogen.

Catch the ongoing details in
EDM Today magazine.

There is also a web scheme
to arc underwater and collect the
mixed gas. While this works, it
flies in the face of thermodynam-
ics. Which demands that an effi-
cient process be reversible. And
no way does introducing some
mixed gas above water make an
underwater arc. More on thermo-
dynamics can be found in
HACK64.PDF.

Periodical Charts

Your first venture in exploring
any chemical element should be
with the periodical table of the ele-
ments.

between 18 and 59 percent and in
oxygen between 15 and 90 per-
cent.

The tiniest spark sets it off.

Other essential lab considera-
tions include your use of flame
arrestors to prevent back explo-
sions into lines and tanks. And
your choice of excessively sturdy
materials that do not fragment
during an explosion.

The bottom line is that hydro-
gen is nasty stuff and should not
be casually messed with. Not in
any way.

Peavey, Pyle, and Sandfort

There are all sorts of good
books on hydrogen. I've placed a
hotlinked list to www.tinaja.com/
h2gas01.html.

Start with Peavey's Fuel From
Water. Yeah, this has an absurd

title, is dated, and is rather rough

around the edges. But this
remains your best homebrew
hydrogen info available today.

The Solar  Hydrogen
Chronicles is a Walt Pyle book
that consists mostly of interesting
Home Power reprints.

Sandfort's Heat Engines is a
must read. While not hydrogen

Do You Repair Electronics?

Foronly 57

95 a month, you fl receive a wealth of information:

Repair data for TV, VCR, monitor, audio, camcorder, & more.

Over 100,000 constantly updated problem/solutions plus...

® TechsChat live chat room.
® Private user discussion forums.
® Automated email list server.

® UL/FCC number lookup.
® Hot tips bulletin board.
e Manufacturer information.

To access RepairWorld, direct your internet browser ta http:/iwww.répairwarld.com

RepairWorid.com

Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878
B8 May 1999

Write in 108 on Reader Service Card.

Model JSB-210

Controls 8 to 16 "form C" relays
over the USB (Universal Serial
Bus). Program the module with
simple commands in any program
language that supports USB
Communications. Dniver and
sample code provided

J-Works, Inc

12328 Gladstone St., Unit 4
Sylmar, CA 91342
(848) 361-0787 Voice (318) 270-2413 Fax

USB Relay Module

Information on all our products
http:/fwww.j-works.com
E-mail sales@ j-works.com

Other Products

RS-485 Remote 1/Q
ISA Waveform Generator
RS-485 to DS-1820
RS-485 Temperature /0
DS-1820 Probe

Visit our Web site for

Write In 108 on Reader Service Card.



specific, it is an excellent text on
thermodynamic fundamentals.
Look for the Doubleday Science
Library paperback.

Also be sure to
Combustion by Irwin Glassman.

read

Journal of Hydrogen
Energy

This one appears to be the
leading tech resource in the field.
Published by all of the folks at that
International Association for
Hydrogen Energy. It seems a tad
pricey at $1,470.00 per year, so
you might want fo pick up this one
through your local technical
library. But Elsevier does some-
times send free samples to pro-
fessional requests.

Other important periodicals
are the Hydrogen & Fuel Cell
Letter; that Fuel Cell Bulletin,
Journal of Power Sources; CA
Selects: Electrochemical
Reactions; or the Electrochemical
Society Journal.

Rocky Mountain Institute

That Rocky Mountain Institute
up at www.rmi.com also deserves
a special mention. Here you will
find objective studies for trans-
portation and energy efficiency
alternatives, hydrogen, and other-
wise. Don't miss this one.

And the Rest of the Gang

Other helpful hydrogen
resources are the American
Hydrogen Association, that
California Energy Commission,
the Electric Power Research
Institute, an EV World magazine,
that D.0.E. Hydrogen Infonet, that
Breakthrough  Technologies
Institute, National Hydrogen
Association the  National
Renewable Energy Lab, that
hydrogen man at his Slip Net,
Shawn Carlson's Society of
Amateur Scientists, or the Society
of Automotive Engineers.

The Web

The leading hydrogen news-
group is sci.energy.hydrogen. Be
sure to note that the professional
decorum here is both expected
and enforced. Utterly ridiculous
pseudoscience hydrogen is seen
at alt.energy.hydrogen and also at
alt.energy.over-unity.

Other newsgroups that might
be of hydrogen interest are ...

alt.energy.homepower
alt.energy.hydrogen
alt.energy.over-unity
alt.energy.renewable
alt.sciphysics.new-theories
alt.solar.photovoltaic

sci.chem
sci.chem.electrochem
sci.energy
sci.energy.hydrogen
sci.environment
sci.physics

Some Real Opportunities

Where is hydrogen research
coming down these days? Here
are several areas being actively
explored ...

Fuel Cells — These convert
hydrogen and oxygen (or air) into
electricity. In theory, they could
bypass heat engine efficiency limi-
tations. Big bucks are being
thrown at this and only limited
progress is being made. But prob-
lems do remain in membrane life-
times and costs, Ballard is one
proponent, while
www.fuelcelis.org is a useful web-
site. A Fuel Cell Bulletin and a
Hydrogen and Fuel Cell Letter
give key info.

Carbon Nanofibers — Nelly
Rodriguez and Terry Baker claim
they can store 75 percent hydro-
gen by weight using carbon
nanofibers. This clearly beats all
known hydrogen storage systems
and could lead to a 5,000 mile gas
tank for cars. But verification
seems slow in coming. Start off
with the February 1997 Hydrogen
& Fuel Cell Letter.

Metalloradicals — No, their
album has not gone platinum.
These may be the long sought
key to photosynthesis. A magic
box where you pour water and
solar energy into their top, hydro-
gen comes out one side and elec-
tricity out the other. Meanwhile,
oxygen oozes out the bottom as a
waste product. A key paper is
Hoganson & Babcock in Science
for September 26, 1997.

Direct Solar to Hydrogen —
At present, solar electricity is way
too expensive to waste on hydro-
gen apps. Caused by highly ineffi-
cient silicon being the wrong
horse to bet on. But a first step
towards direct solar to hydrogen
has been taken by Turner &
Khaselev in Science for April 17,
1998. Efficiency is in the 14 per-
cent range.

Methane Oxidation —
Methane is the best known
hydride with a very high 25 per-
cent hydrogen storage ability. This
gas also often is "burned off" oil
wells because there is no cheap
way to transport it. Roy Periana
and others describe the new 70
percent efficient methane-to-liquid
conversion process. It appears in
Science of April 24, 1998 starting
on page 560.

Modest Injection — A "water
powered car” is clearly absurd,

but adding a little hydrogen to an
otherwise stock gasoline engine
seems to give you a few emission,
economy, power, and lifetime
benefits. Whether these can justi-
fy the added cost and complexity
remains to be shown.

lonic Filters — These are the
magic new filters which can intelli-
gently separate gas streams.
Such as oxygen from air or hydro-
gen from carbon monoxide.
Research here is mostly from
Argonne Laboratories. Check
their Tech Transfer Highlights
Volume 9 #4 for details.

Welding Apps — Typical
oxy-hydrogen torches give you an
extremely clean but rather low
energy flame having a precise
control for jewelry and similar
needs. Use of a hydrogen atmos-
phere during regular welding
could create a reducing shield that
stops oxidation. But one with
extreme dangers.

Also Rans — A new type of
dihydrogen bond was announced
in the December 11, 1998 issue of
Science. There is lots of interest
in solid hydrogen, which demands
extreme temperatures and pres-
sures. Bose-Einstein
Condensates a new form of mat-
ter that only happens at ultra low
temperatures. Ongoing hydrogen
developments are described in
David Newton's Chemistry volume
of the 1999 Frontiers of Science
books.

For More Help

More info on any of these
hydrogen opportunities can easily
be found by entering chosen
names and keywords into
www.hotbot.com or your favorite
search engine. Use
www.dejanews.com to check for
newsgroup mentions. I've also
covered these on my website.

Speaking of which, | have
built a hydrogen resources web
page up as my www.linaja.com/

h2gas01.html. Here you'll find
tutorials, hot links to most of the
players, recommended books,
and newsgroup access links.

There's even a few links on
nitrogen powered cars. These are
a cute and an amazingly low tech-
nology alternate to electric cars.
An approach which is 20 times
cheaper than using lead-acid bat-
teries!

And one you can literally beat
out on a brick in your backyard.

More detailed assistance
involving hydrogen or any other
technical topic is found at
www.linaja.com/info01.html or at
www.tinaja.com/consul01.html.

This Month's Contest

As our contest for this month,
just tell me about any hydrogen
resource | don't already know
about. Either real science or off-
the-wall pseudoscience. And why
you like it or why others are get-
ting sucked in on it.

There'll be a dozen or more of
my new Incredible Secret Money
Machine lll books going to the
better entries. And an all expense
paid tinaja quest for two (FOB
Thatcher, AZ) going to the very
best entries of all.

Let's hear from you NV

R

Lowest Dealer Price Available

Refurb. Panasonic 145
Regal w/Remote

BC4535 86 Channel

Oak Sigma 99 Channel
75 Channel Converter
Zenith ST1600 w/Remote

(550MHz)

Panasonic Converters Model-175
- Six month’s warranty on this model only

5+ 10+ 20+
$45 B$40 $35
$38 $35 $30
$30 $28 $25
$45 $40 $35
$18 $18 $18
$75 $70 $65
$65 $55 $45

Call us today to satisfy all your cable equipment needs!

SAM’S ELECTRONICS
1-405-631-1856

All Cable Equipment is unmodified.
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Metric 800-432-3424

Scopes, Meters, Analyzers, Power Supplies, Signal
Generators, Counters, Recorders and more

Hewleli-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 110 on Reader Service Card.

Don't be stupid.

Smart techs know that to be
productive you need to find defective
components quickly. Maybe that's why
37 TV stations, General Motors,
Matsushita Industrial, Sears Service,
Pioneer Electronics, Panasonic
Authorized Service, and thousands
more independent service lechnicians
have chosen the CapAnalyzer 88 over
all of the other capacitor checkers.
Check www.eds-inc com/88users. html
for actual CapAnalyzer users'
comments as they compare their
CapAnalyzer to the "wizards" and
"z-meters" they already own. They all
prefer the CapAnalyzer 88 because it
does what you expect it to do: check electrolytic capacitors. in-circuit, with
100% accuracy. Period. No unsoldering to check out-of-circuit. no
mistaking a shorted or leaky cap as good, as other "ESR" meters-do. no
guessing about whether a value is good or bad. With our exclusive three-
color chart right on the front panel, auto-discharge, multi-beep alert. and
one-handed tweezer test probe, even your pel monkey could find defective
caps in that problem TV, monitor or VCR in a few seconds. 55% of sales
of CapAnalyzers are from recommendations by other CapAnalyzer owners,
and 9% of sales are from previous customers buying a second unit. So get
smart and buy one for yourself. It's only $179. With our exclusive 60-day
satisfaction-or-money-back guarantee, you risk nothing. Your only 3
problem will be running out of work as you take care of all of those "dogs"
that you've been sitting on. We're EDS. We make test equipment designed

to make yon money. Availiable at your distributor now. 561-487-6103
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offered for Windows 95, 98 and NT platforms and is available in a
multitude of languages.

A FREE 14-day trial version is already available on our Website
(http:/ /ww.voxﬁwone.com) to allow customers to test the perfor-
mance of the software. There will be many separate Websites carry-
ing our download with an option to purchase in the near future.

We are more than pleased to provide further information, such
as pictures and demonstrations. To contact us regarding info or to

lace orders, visit us at http://www.voxphone.com or E-Mail via.

aul@etech-canada.com Telephone: (905) 479-9696, fax: (905)
479-9582. Telex is the registered trademark of Telex
Communications, Inc., Minneapolis, MN. Voxware, VoxPhone and
VoiceFont are registered trademarks of Voxware, Inc., Princeton,
NJ. All other product names are trademarks of their respective
owners. :

©00000000000000000000000000
WEBSTORM 2.5 — Power Your Way Thru' The Web

harpeWare has released version 2.5 of WebStorm, a pro-
gram that takes the pain out of searching the Web.
WebStorm takes care of finding and reviewing the text from
the links you need; checking their performance and age and man-
aging their browsing. No need to wait for slow-loading search sites
packed with advertising graphics — cut straight to the results you
want.

Now with SiteStorm technology, WebStorm version 2.5 will also
take any site then find and check all links to other sites + even fol-
lowing pages within the site to build a singje. complete and easy-to-
browse list of checked links. And alongside each good link
WebStorm displays an extract of the actual page.

Whether obtained from search sites, or SiteStorm, cheecked
results can be saved as formatted web documents — or exported
into other programs. A history of past searches, and their results, is
maintained automatically — together with a handy index page to
share them via any browser.

You determine which sets of search sites to use and what key-
words you're interested in finding. WebStorm does the rest — with
everything controlled from one simple toolbar. Whether using Dial-
up or Firewall access to the Internet, WebStorm manages the entire
process. With Dial-up access WebStorm will automatically dial-up,
connect, and when finished, disconnect the line.

WebStorm lets you filter your results further — remove unwant-
ed results with the Stop Lists and never be bothered by them again
+ whether it's a particular site, or a word or phrase in a title that

. you want to ignore. Instantly identify those links that have recently

een updated and see their country or state of origin. WebStorm
uses color-coded icons to highlight slow, moved, or broken links.
And also new to version 2.5 — with one click review link details
ranging from who's registered the domain and the 'freshness’ of
the site, to the company's latest SEC figures.
WebStorm integrates easily with Navigator or Internet Explorer
—s or most other Browsers. Bookmarks from your favorite browser
are automatically highlighted when reviewing your results — and
you can even add a link to your Browser from within WebStorm
with the click of your mouse. :
SharpeWare Jarovides free updates to search site information
via an automated download from their Web site. You can also add
your own favorite search site to 313/ collection of sites quickly and
easily via the 'Add New Site' wizard.
WebStorm v2.5 remains priced at $34.00 US when buyers pro-
vide an E-Mail address ($39.00 US otherwise) and is a 32-bit pro-
am designed for Windows 9x or NT. WebStorm can be ordered
irectly using its own 'Buy Now' button, on-line using an encrrpted
Web form or via 1-800 Phone or Fax. Site licenses are available.
For more information, contact: SharpeWare, 10 Gallow Hill, Peebles
EH45 9BG, Scotland. E-Mail sales@sharpeware.com, Web
hnf)://www.sharpeware.com. A free full function trial copy is avail-
able for download from:
http:/ /www.sharpeware.com/pub/webs25.zip or
ftp://ftp.sharpeware.com/webs25.zip.



Q\o(\d RS-232 Network Control Methods and Applications

t's been a few months since [ have had an

opportunity to write an article for Nuts &

Volts. Writing in this magazine has the fortu-

nate side-effect of putting me in touch with

people all over the world. Often times, hun-
dreds of people call or write with questions and |
do my very best to answer each of you. So, I
would simply ask that my readers be patient with
me over the next few months as | stumble in and
out of this magazine in a desperate attempt to
manage my time. | should have this under control
by the end of the year, at which time, I will be
writing every month.

Like my readers, I like to play with technolo-
gy. | like to see what | can do to combine tech-
nologies to make interesting things happen. 1
often times release devices just because they are
interesting to me, having no idea how useful they
will be to you. While | like to see my

Today’s powerful tools allow users to replace previously

expensive hardware with low-cost sofiware solutions.

work used by my readers, the simple reality is
that most of my creations are born out of the
simple desire to make bizarre devices do cool
things.

The device highlighted in this article
definitely fits this category. A couple of
years ago, | created the ASEL audio/video
switcher. ASEL is short for Analog
SELector, and is used to route any video
input to any output. There are 16 inputs
and two outputs. The user can use anything
from a BASIC Stamp to a desktop PC to
control this device via RS-232 communica-
tions.

So What's This All About?

The application shown in this article
uses the ASEL to connect a com-

FIGURE 1

DWVE Tha 1

puter to 16 video sources. The program displays
all 16 video sources on a computer monitor at
the same time. This is accomplished by switching
to each video source, grabbing an image, and

Live Video: Town Cam: Athens

FIGURE 3
FIGURE 2
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putting the image on the screen. The refresh rate
of each video varies from one frame per 2.5 sec-
onds to 25 frames per second depending on how
many video inputs are being “scanned.” The user
can control which inputs are being scanned, and
even create a simple title for each video source so
ymmmhad:ofw}mtvﬁmsmonm
In this application, the ASEL serves as a
video routing engine, and is used to “Scan”
between each video source. | have connected
m;mmbloﬁwASELasMnm
Should I be interested in watching any given
camera at full-speed 30-frames per
second, all I have to do is click on
the image box for the selected cam-
era and live video is routed exclusive-

" Pioject1

and I never got it to work. And since

first person to purchase an ASEL video
n't warn you.
Connections

The ASEL video switcher is compatible
just about every camera with a composite

NCD 1V [Code)

caused by the software installation of this card ...

CompUSA
would not take it back because of their trendy 14-
day retum policy, | am gladly giving it away to the

mneedofahaadache But please don’t say 1 did-

output. Up to 16 cameras or other video sources

can connect to the ASEL video inputs. The video
output of the ASEL is connected to the compos-
ite video input of the STB TV-PCI video card.

The serial port of the computer is also connected
toﬂ\eASELawildmtoplmﬂawft\mremﬂml

control of the TV-PCI card. Communication to
the video switcher is done via RS-232 provided
Wﬂnwuuo&CmCmdNBPmud

ly to the selected camera. I call my
program “ScanCam,” andinafew

Private Sub Form Load{)
'Unlock Video Tool
LiveVideo.LEADCapl.UnlockSupport L_SUPPORT VIDEO, L_EEY VIDEO

‘Connect the Capture Card to the EnumDriver
LiveVideo.LEADCapl.CapConnect (LiveVideo.LEADCapl.CapEnumbrivers)

see hm“ this ing 'Put the TV PCI Card in Display Overlay Hode
Srats ul, Bt 1l be th ak LiveVideo.LEADCapl.CapDisplaylode = DISPLAY OVERLAY
works. [ think you' surprised N :

how simple this program is. | L
Before 1 go much further, 1
should warn you that doing all this is { .
not cheap, you'll need a serious play
budget. The software tools alone for
pulling this off can cost between
$700.00 and $1,300.00. The hard-
ware for camera switching and video
capture will cost less than $300.00.
Thhisnmnllmoetopaytf

SKIP:
c

photographic
staﬂun.ﬂﬂ'ﬂshmtmedyouuﬁ

Close #1
For a = 0 To 15

W the Video Vindow
iveVideo.Visible = False

‘Show the 16-Video Form

CDTV.Visible = Trus

‘Ser the CON port
HS5Comml.CommPort = 1
'Open the CON port
HSComml .PortOpen = True
‘Load in the labels of each video from a file and display
On Error GoTo SKIP

Open App.Path + "\VideoSources.TXT"™ For Input As 1
For n = 0 To 15

Input #1, af(m)

Next n

VideoSources.Checkl(n) .Caption = af(n)
NCDTV.Labell(n) .Caption = a§(n)

then lets move on to system require- Next o

ments.

System Requirements

some relatively new hardware. Slower

End Sub

roject] - L_Dcx (Code)

warned!! I do not know if this
is a legitimate source for legal

software.

them

FIGURE 4

knaguatfmterratp.shytelﬁngﬁ\e
program to avoid scanning certain

the control box for selecting which cam-
eras are updated. You can also use this

systems will probably work fine at the
sacrifice of slower video frame rates.
Here's a rundown of what | am using on

my system:

+ Pentium I 400 MHz w/128 Megs
RAM and 20 Megs free HD space

+ Available COM Port

"+ STB TV-PCI TV-Tuner Card

+ ASEL Analog Selector used to
scan between the video inputs
+ Visual Basic 5.0 (or VB 6.0)
Professional or Enterprise Edition
+ LEAD Tools Multimedia
» CCD Cameras and other video
sources, up to 16

I‘ Support Unlock Key Constants

Global Const L_KEY EXPRESS = """

Global Const L_KEY GIFLZW = "~

Global Const L_KEY TIFLZIW = "~

Global Const L _KEY FPXEXTENSIONS = "”
Global Const L_KEY OCR = "7

Global Const L_KEY VIDEO = " EE"
Global Const L_KEY MEDICAL = ""

dialog box to change the name of the
video sources.

Figure 3 shows the monitor window.
The monitor window shows what the TV-
PCI card sees. Under normal operation
of viewing 16 video sources, the monitor
window often flickers as different video
sources are fed into the TV-PCI card.
When a single video source is monitored,
the monitor window shows stable incom-
ing video at 30 frames per second.

Programming

Figure 4 shows how to use Lead
Tools to initialize the video capture

+ 19" or larger monitor
recommended

The video capture card is made by
STB, and so is the TV-PCI tuner card
(which is my favorite). Most TV capture
cards should work; the software drivers
are generically compatible for control-
ling all types of video capture devices.
If you buy a TV card, [ would strongly
recommend the STB TV-PCI because it
is so simple to install and is very com-
patible with many high-speed video
cards and multimedia programs.

1 would warn against the
purchase of the Win98 TV card. It is
very difficult to install and took me a
couple of weeks to undo the damage

End

Compute the Devics Nimer

Dev = Device * 16

Petermine Mhich Output to Talk To:

If 0= 1 Then
‘Talk to Output 1 and set Input Channsl
NCDTV.ASComml . Output = Chrf(((I - 1 And
NCDTV. BSConmi . Output = Chr§(((l - 1 And 2
NCDTV. ASComm1.Output = Chr§({{I - 1 And
NCDTV,. BSComml.Output = Chr¥({((I - 1 ind

"Talk to Output and set Input Channsl
NCDTV,.MSComml.Oucput = Chr§(((I - 1 And 1)
NCDTV.HSCommi.Output = Chr$(((I - 1 And
NCDTV. HSComm1 . Output = Chr$§(((I - 1 And
HCDTV,. M3Comml . Output = Chr¥(((I - 1 And
End If
Sub

FIGURE &

card for Visual Basic Control. The pro-
gram starts by unlocking the video fea-
tures of Lead Tools; more about that in
a second.

Next, the Lead Tools capture dri-
ver is connected to the TV-PCI Video
Card. This enables Lead Tools to con-
trol every aspect of your TV-PCl Video
Card under Visual Basic.

The Lead Tools capture mode is
then set to “Overlay,” which genlocks
the incoming video signal with the
SVGA signal before it is sent to your
monitor. This effectively frees the PC
from grabbing and displaying images.
Instead, the images are hardware over-
laid with the outgoing SVGA signal.

Finally, the titles for each video

The Computer Controlled World
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routine starts by making
sure the monitor window is
in overlay mode. This pro-
vides a slight boost in per-
formance.

Next, the routine uses

Private Sub CommendS Click()
NCDTV.LEADCSp1.CapDisplayDialog DLG VIDFORNAT, 0, O
LiveVideo.LEADCapl.CapDisplaylode = IiISPLlT_W!RLL'{
LiveVideo.Caption = "Scanning Active Video Sources:®
Loop Forever
bo
Count from O to 1S ﬂn"
For n = O To 15
It the Video Source is Enabled
If VideoSources.Checkl(n).Value = 1 Then
*Tell the ASKEL to Switch to
ASEL.ASEL O, n + 1, 1

that camera

‘Copy an image from the TVPCI Card ¢ the lipboard
LiveVideo.LEADCapl.CapCopyFrameToCliphoard
Copy the image from cthe Clipboard to Screen
NCDTV. Imagel (n) .Picture = Clipboard.GetData (vbCFDIB)
Allow eye the system CPU
DoEvents
Else

the

ling of

yeling of the CPOD

FIGURE 7

Ocherwise, Just allow ¢
DoEvents
End If

Hext n

syst:
to redraw the latest frame. Second, it allows the
system to service other tasks such as mouse-
clicks and other operations.

ASEL Connections
Note that a security key is used to access
func-

0 to 15 in an infinite loop.
As N rises, the program
lookebsee_ifﬂwvﬂeo

Make sure jumpers are set and power/data

ggmkampmpeﬂyconmctedasshmhl:’lgme

Figure 9 illustrates the 16 video inputs and
signals as shown.

ASEL Analog Signals

This article demonstrates how the ASEL can
be used for video switching applications. The
ASEL may also be used for general-purpose ana-
log signal routing. Any type of analog signal may
be fed into the ASEL as long as the voltage
levels are not below -5 or above +5 volts.
Bandwidth begins to degrade beyond 10 MHz,
but that's plenty fast for most audio/video appli-
cations.

The output signal is not buffered, making it
more universally compatible across all types of
analog signals. A low on-resistance combined
with low cross-talk between signals, makes this a
perfect choice for most A/V signal switching
applications.

ScanCam Software

The ScanCam program is now available on
the NCD-CDROM. Please visit
http://members.aol.com/ncdcat for complete
details or E-Mail me at nedryan@aol.com. NV

f’.‘ FIGURE 8
1| i

ity g
RS-232 Ground
RS-232 Data Input

variable to count from

FIGURE 9

copy
Lead Tools Multimedia Edition. (Video Out 1 connects to TV-PIC Input; Video

Figure 6 illustrates the ASEL control
subroutine. This routine handles all the
ASEL video switching operations. All you
have to do is tell this routine which video
device you want to switch, the input to
read, and the output to send it to.

Figure 7 illustrates the guts of the
ScanCam program. This is the routine that
literally grabs an image from each video

source and displays it in a window. This (Duplicate) (Duplicate)

Out 2 not coni

nected)
\rdeoom1 VideoOut2 Videoin1 VideoIn2 Videoin3 Videoin4 Videoin5 Vdeolns \rdeoln? \ndeolnB

Video Out1 Video Out2 VideoIn9 Video In 10 Video In 11 Video In 12 Video In 13 Video In 14 Video In 15 Video In 16

Boards and Chips Available
Contact Rvan Sheldon
MNational Conltrol Devices
- (404) 244-2432
(417) 646-8302
(404) 307-5386
E-Mail: NCDRyan “aol.com

FPhore

Faans

http://members.aol.com/ncdcat;

The LCD Animator 128 is available exclusively
to Nuts & Volts readers for the discounted price of $199.00.
Please mention this article in
Nuts & Volts when ordering to receive this
discounted price.

Sources:

STB TV-PCI TV Tuner Card
(Available from Best Buy and other Internet sources
ASEL Video Switcher, NCD (404) 244-2432, (404) 307-5386,
http://members.aol.com/ncdcat
Lead Tools Multimedia Edition (704) 332-5532,
http://www.vbxtras.com
Visual Basic Pro, http://www.microsoft.com

Highly Recommended Development Tools:
If you ever wanted to program your own PIC processors for specific
computer-control applications, try PicBasic Pro, the quickest way to
get your custom device connected to the outside world. PicBasic Pro,
microEngineering Labs, Inc. (719) 520-5323, http://www.melabs.com

If you don’t have Visual Basic Pro or Enterprise, you don't have RS-

232 capabilities. PDQ Comm adds RS-232 capabilities to whatever

version of VB you happen to be using. A fully functional demo ver-

sion is available for free download. PDQ Comm, Progress Software,
http:e crescent.progress.com

The Computer Controlled World
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D.T.M.F.
DECODER

For interconnect and

remote control applications

Model

The Model NC401

NC401 is
a micro-
minia-
ture
DTMF
decoder,
designed for
selective control of
local or remote applications.
Measuring .80"Wx1.37"Lx.23"H,
the NC401 combines three dis-
tinet, multi-addressing decoders
offering multiple user-config-
urable functions. All pro-
grammed features are stored in
non-volatile E2Prom memory
and are easily programmed by
means of a conventional DTMF
encoder or the Model NC500
Universal/P.C. programmer. This
highly engineered decoder is
ideal for portable radio applica-
tions having limited space

for accessories. The NC401
comes complete with micro-
miniature 14 pin header and
12" color coded cable assem-
bly.

$59.95

Nor-fax Doc. #5545

VOICE SECURITY
ENCRYPTION

Model
NC802
~

The Model
NC802 is a
miniature
inversion
scrambler
designed
to provide
intermediate
level security for
two-way radio $59.95
voice communication systems
and is a perfect, cost-effective
solution to entry-level voice
scrambling as a defense
against unauthorized or casual
listeners. The NC802 provides
eight user selectable carrier
codes commonly used by other
manufacturers and interfaces
easily to most radios with near
transparency to the user.

Nor-fax Doc. #5759

For Detailed Specifications or
Product Catalog
call our 24-Hour NorFax retrieval
system at 530-477-8403 or
on our Web Site at
www.norcommcorp.com

Eme.t;...?_m“

800-874-8663

15385 Carrie Drive
Grass Valley, CA 95949 USA
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by Lawrence Foltzer

or the last five years, | have
participated in an open
class paddling event
known as the Cow-Patty
Pageant. The event takes
place on the Estero
Americano in Sonoma County, CA,
and is open to all classes of paddling
craft. The race is an out-and-back
event from Valley Ford, CA, to the
Pacific.
At the mid-point of the race, con-
testants must embark upon dry land,

| run a short obsticle course to the

“Shrine;,” pay homage to the Cow-
Patty Goddess (verification that con-
testants did the course), and then
return to their boat for the sprint back
to the starting point.

The event gets its name from the
fresh bovine deposits frequently found
along the boundry of the land and the
waterway. The Pageant takes place in
February ... towards the end of the
local rainy season ... so most of the
oldtimers have long since learned to
wear high top boots in case they have
an urgent need to venture upon “dry?”
land.

The race participants include a
broad spectrum of people. There are
the serious racers that are capable of
completing the 14-mile course (seven
out, seven back) in just over an hour,
while the less competitive may take up
to four hours, enjoying the
through the pristine (watch your step)
farmland

At the end of the race, just about
everyone congregates at the Union
Hotel in Occidental, CA, for a pasta
feed to replenish their precious body
fat, and to be publicly humiliated
(everyone gets a trophy) during the
awards ceremony.

Over the vears, the number of
race contestants has ranged from
40ish to 70ish. And traditionally, we
have had three or four volunteers time
the race with stopwatches, paper, and
pen. Last year, it was my turn to help,
which meant I wouldn't be able to par-
ticipate in the race. So rather than
train for the event, | decided to drink
milk and eat cookies while developing
a way to automnate the task. The timer
that resulted from this effort is the sub-
ject of this article, and is shown in
Figure 1 along with the printer/plotter.

Features, Features, and
More Features

The following is a list of the timer
requirements:

« Had to have a continuous bat-
tery life of at least six hours, including
printer power.

7 Cow-Patty

« Needed to be small, rugged,
and waterproof since it frequently rains
during the event.

+ Needed to be inexpensive since
it was funded by me.

« Capture race data for up to 99
contestants.

« Capture race start and finish
times with one second resclution.

« Support staggered and group
starts up to four contestants at a time.

« Provide race status printout dur-
ing the event.

Provide printed, sorted race
results at end of race.

+ Provide non-volatile storage of

-
-
.
.
.
.
-8
~.
.
“®
.

race statistics for subsequent refrieval
after powerdown.

+ Provide method of transferring
data to a PC.

A Little Bit of Hardware

The guts of the hardware is
shown in Figure 2, and the associated
schematic in Figure 3. The circuit is
simple and cost-effective by virtue of
the fact that several of the processor
ports are used double-duty.

The electronics consist of a
PIC16F84 microprocessor (MCU), a
3.6864 MHz crystal to generate
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accurate timing, an eight-pin serial EEP- A final layer of

ROM (ATMEL AT25040) to store con- | masking tape covered FLUKE

testant start and finish times, an eight- § all but the places TEKTRONIX
wm' 95{’:;3] ﬁgpﬁnlmi;hm R tolmzt: 3';”‘;’ Other electronic “stuff”’
and an MC340T voltage regulator. hamess to attach to Auctions every

the MCU. Works
quite well too, consid-
ering it only cost
$2.00 surplus. Figure
6 shows the complet-

A surplus 14-key keypad (Figure
4) serves as the only input device,
which is scanned using the eight 1/0
lines associated with port “B” of the
MCU. Two of the keypad column

2nd & 4th week

Can’t wait till your next

swap meet? log-on@

lines, RBO and RB1, are time-shared J ed keypad assembly.
with the EEPROM and shift register. A printer was www.gosam.com
RBO is used to scan the ENTER key || selected as the output

column and serves as an MCU read PRINTERS
line for the retrieval of EEPROM data.
RB1 is used to scan the decimal-point
key column and serves as the data line

from the MCU to both the shift regis-

device since it was
important to be able to list and post
intermediate race results periodically
durmgﬂ-netace In keeping with the

low-cost objective — and because | did-

and be satisfied with having to dump
the results to a printer at a later time.

Portable power for the timer was
obtained from a seven amp-hour, 12-

samelectronics.com

ter and the EEPROM. n't want to haul my laser printer outto § volt sealed lead-acid battery.

The other five 1/O lines of the | a pasture — I used an old RadioShack
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l;erThisismewell—usedlﬁFS‘i!' This printer was ideal since it J§ usually start by making a flowchart to

copper
1 wired the columns together first,

could be powered from a 12-volt bat-
tery. But [ almost gave up on the plot-
ter because the plotter pens are no
longer commercially available, But as it
turmed out, a friend of mine also
owned one of the plotters, and had a

follow, concentzating the coding first
on the more obvious subroutines, i.e.,
those that speak in a universal way to
the 1/0. However, when it comes to
writing the main body of the code,
more often than not, [ end up writing
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ACER, NEC, etc.

and strategically laid down strips of | large stash of the pens, and donated a | stringy code to start, which is okay as y
masking tape to serve as insulation for § half dozen to the cause. long as the memory holds out. But samelectronics.com
the foil strips that | then used to wire But in the future, I suspect I'llhave § when writing for a PIC16F84, with just
rows together. to redesign the unit to use an LCD, 1K words of space, some of which will
be used to hold text information
o e o |
p S, ous and asuncery loowub o= | | Leam micROCONTROLLERS
you run out of program memory
PIC16F84 i Arzsui0 fast. EMBEDDED SYSTEMS and
|— Po x ' : e
Y ggg'owd %; [IE (eraaa EEPROM This means 1 end up rewrit- PROGRAMMING...
T IMCLR RAB5|— Keypad ing code segments in an effort to it the AES learing sy
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it goes through a sequence whereby it
checks to see if race data is in the EEP-
ROM. If so, the timer queries the oper-
ator to erase the data “or not.” In this
way, the unit can be shut off at the end
of the race, and accessed at a later
time to dump out the race results for

inclusion in a report in a local paper. -

With memory cleared, a new tim-
ing sequence starts. The timer is capa-
ble of recording events nine hours in
length (so turtles in hard shells may
participate). As a contestant, or a
group of contestants are about to start,
the operator enters their respective ID,
or group of IDs, delimited by commas.

When a contestant(s) crosses the
start line, the operator presses the
enter key, initiating the timing
f,;;”fm for the individual(s) in that

A contestant’s race is terminated
when a particular ID is entered for the
second time. And if there was an entry
error, e.g., contestant #23 was entered
prematurely or by mistake, don't
worry, because when entered for the
third time, the stored start, finish, and
computed interval for that data set will
be printed, and the old finish time will

RBO

Fecene
& RBY
RB2
RE3
TETR
dLE|E (o]l coms”
11 21 31 l RES
e 1 0 ]. Enter 4
— Period
gregate race time.

Race statistics are stored in the

haiantrecordoonslqtsoflfowbym.
The first two bytes hold the binary

Fegune 6

in seconds. The most significant bit of
the 16-bit count is not used for timing.
It is used instead as a flag to indicate
that an entry has already bubbled to
the top in the lapsed time sorting

process.
Table 1 shows the set of functions
provided by the non-numeric keys,

I hope you found this article
enjoyable and illustrative of the capa-
bility of Microchip’s small but powerful
microcontrollers. In a time where desk-
top machines with 64 megabytes of
RAM is commonplace, | find it refresh-

be over-written with the time of the | start time in seconds, while the last | both individually, and as double, triple, § ing to be able to do so much with so
third entry so the final results show the § two bytes hold the binary finish count § and quadruple-key sequences. little.
; cowpatty.asm hi_lo equ 3 SAMPLE
29} ,Faumm;ya.imztmm : . c I code I . l
b irg_cnt res -
it S 8 } omplete isting avai
s SR RO dET " able at www.nutsvolts.com
; PORTA: RA4 RA3 RA2 RA1 RAD = 0x03 tab_index_h es 1
i busy RCik SPICI St EEPROM CSN=/CS tab_index_| res 1
' PORTB: RB7 RBS RBS AB4 RB3 RB2 RB1 row_colm res 1
RBO row_colm_image res 1
g KB8 KB7 KB6 KBS/SPIRx KB4 KB3 KB2/SPITx KeyPad res 1
KB1/MemData LastValue 1es 1
i LisT 16FB4 Seconds res 1
include 16F84.inc” Minutes res 1
Isactime res 1 + Init fo zero
LF equ Ox0a hsectime res 1 + Init to zero
CR equ 0x0d
Relk equ 3 ; rad is 74HC585 register clock BoatiD es 1
St equ 1 i ral is printer data strobe ref_boat res 1
busy_bit equ 4 ; ra4 of PORTA is printer busy port NumBoats es 1 + init o zero
CSN equ 0 1 ral is EEPROM chip select line
Dout equ 1 ;b1 is CPU SP! data output spidata 1es 1
Din equ 0 : b0 is CPU SPI data inptt from peripherials
SCLK oqu 2 :mzisuhmmmsnpe?émis Acc res 1
, equates for ATMEL 25040 EEPROM hnumerator res 1
Write_Enable equ 0x06 ; WRITE ENABLE Inumerator res 1
WRDI equ 0x04 SAB| A hResult 1es 1
RDSR _equ 0x05 READ STATUS REGISTER IResult res 1
RDY equ 0 b0 is /READY bit in EEPROM status register
WRSR equ 0x01 » WRITE STATUS REGISTER msBCD res 1
READL equ 0x03 :MFIEADEmgo;TAFHOMLOWERHN.FOF 1sBCD res 1
READH Bqu Ox0b EREADDATAFFIOMUPPERHALFOF hStart es 1
+ MEMORY IStart res 1
WRITEL equ 0x02 ; WRITE DATA TO LOWER HALF OF
*; MEMORY hFinish es 1
WRITEH equ Ox0a + WRITE DATA TO UPPER HALF OF MEMORY  [Finish res 1
WEN equ 1
cap_ltime es 1
o o : o apting - |
; equ | 1es 1
equ 3 ; 7 for serial interface, 3 for paraliel E res :
res
S org Ox0c hi_reftime res 1
NM'& th milg Bvﬂl
res 1 input_string res 1 ; FSR reference for indirect storage of boat 1D
status_image res 1 list
flags res 1 ; org 0x00
irg_bit equ 7 reset golo init
gol_one equ 6
period_bit aqu 5
one2sort equ 4
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information can be col-
lected by this module in
Excel-compatible format.

Satellite-fed position
information on latitude,
longitude, data, and time
from a GPS receiver can
be stored for later
importing into a spread-
sheet program.

After the module
has run for minutes or
months on a small bat-
tery, PCMCIA, or

GPS DATALOGGING SYSTEM

he TDS2020GDL GPS Datalogging
System makes it easy to build a cus-
tom datalogger to store position and
other information on to PCMCIA or CF
cards for later retrieval and examination.
Equipment used in agriculture, security,
transport, or seagoing vessels often
needs to be monitored and correlated
with position information.
Pressures, temperatures, rotation
rates, doors open/closed, and other

Showcase your New uniiied Microsystems

Products heref Send all

press releases or infor-
mation/photosto:

Nuots & Volts

Compact Flash datastor-
age, cards can be removed for easy data
transfer into a PC.

TDS2020GDL GPS Datalogging
Starter Pack is $999.00.

For more information, contact:

SAELIG CO.

1193 MOSELEY RD., DEPT. NV
VICTOR, NY 14564
716-425-3753 FAX: 716-425-3835
E-MAIL: saelig@aol.com
WEB: www.saelig.com

{ Window’s 32 bit and Window's 16 bit

0-SCOPE FOR WINDOWS 32

Agison Technolo Corporation
nnounces the release of their O-
Smge II, a digital storage oscilloscope
PC-based virtual instrument.

The O-Scope Il is supplied with

WSCOPE software versions, as well as a
DOS version of the software.

The O-Scope Il is a dual channel
Digital Storage Oscilloscope module
with external trigger.

It uses standard oscilloscope
probes and can sample two channels at
rates up to one million samples per sec-
ond with a bandwidth of approximately 300 KHz.

The unit plugs into the printer port and is capable of working with both
desktop and Igpmp PC compatible computers.

It can disglay voltage waveforms, voltage values, and the frequency
spectrum of the input signal. Captured data can be displayed real time,
saved to disk for later viewing or processing by other programs.

The O-Scope Il sells for $349.00. It comes with an AC wall adapter,
software, cable, and manuals. Optional accessories include probes, battery
pack, and an advanced spectrum program.

For more information, contact:

ALLISON TECHNOLOGY CORP.
2006 FINNEY VALLET RD., DEPT. NV
ROSENBERG, TX 77471
1-800-980-9806
281-239-8500 FAX: 281-239-8006
E-MAIL: atc@accesscomm.net
WEB: http://www.atcweb.com

mobile operation.

XT-4 CW MEMORY KEYER

newest product, the XT-4 CW Memory
Keyer. Its small size and battery operation
makes it the perfect keyer for Field Day,
DXpeditions, QRP, or any portable or

The XT-4 is fully lambic with self-com-
pleting characters. Each of the four memo-

Magarzine
New Product News
430 Princeland Court,
Corona, CA 91719
or E-Mail to
newproducts@nutsvolts.com
and da

SBC2000-062

|
{
| Vesla Technology's SBC2000-062 is designed to be an
| Winexpensive single board computer that offers both
exceptional hardware versatility and programming simplicity
in a very small board (2.25 inches by 1.3 inches%
The SBC2000-062 has many resources that embedded

systems designers need. The SBC2000-062 provides an | | Pattery life.

ries hold approximately 100-110 Morse
characters in non-volatile storage. Memories
1-2 and 3-4 can be chained together for
even longer messages.

A knob gives smooth speed control (8-
45 WPM) as opposed to clumsy up-down
buttons or complex codes.

A paddle reverse function switches the dit
keys around for operators who send
with the other hand.

The tune function simplifies adjusting your
rig or amplifier.

Although the XT-4 will run for several hun-
dred hours of heavy use on a single nine-volt
battery, an automatic power down feature kicks
in after 30 minutes of inactivity to further extend

introduces its

The list price is $79.95. An optional cable
set with cables to the paddle and rig are available
for $9.95.

For more information, contact:

UNIFIED MICROSYSTEMS
P.0. BOX 133, DEPT. NV
SLINGER, WI 53086
414-644-9036
WEB: www.qth.com/w9xt

RS-232 serial port, 8K EEPROM, PWM generator, four pro-

Erarnrnable input/output lines that can be either AIN, DIO or
oth, low power “sleep” mode, LCD port, and keypad port.
When the LCD and keypad ports are not used, the
SBC2000-062 provides a total of 14 additional I/O lines.
Non%_'wilh its compact size and the mix of inputs and
| outputs, the SBC2000-062 is offered with the most com-
Elele development software package on the market — Vesta
| Basic. Vesta Basic is a Windows95-based, embedded, IDE- |
driven, compiled Basic which is easy, fast, and can literally
make programming the SBC2000-062 as simple as 1-2-3.
The unit operates at temperatures from -40C to +85C.
| It consumes 6 mA and runs at 5 VDC with a sleep mode |
consumption of only 2 mA. Best of all, this board only costs
$29.00 or $44.00 (with the optional A/D lines).
For more information, contact:

VESTA TECHNOLOGY, INC.

11465 W. I-70 FRONTAGE RD. N., DEPT. NV
WHEAT RIDGE, CO 80033
303-422-8088 EXT. 111 FAX: 303-422-9800
E-MAIL: creish@sbc2000.co
WEB: WWW.SBC2000.COM

P

s
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MODEL JDS-148 REMOTE

shipping the Model JDS-148 Remote
Temperature Module.

The Model JDS-148 interfaces to Dallas

Semiconductors DS-1820 or DS-1821 tem-

SRR -
IR

perature probes and provides temperature
measurement over either RS-232 or multi- |
drop RS-485. Each module automatically |
scans and records the temperature conver-
sions and communicates back to a host |
computer with ASCIl commands.

Complete product specification is avail-
able on J-Works web site at www.j-
works.com.

The single unit price for the Model JDS-

148 is $45.00.
For more information, contact:

TEMPERATURE MODULE J-WORKS, INC.
-Works, Inc., announces that it has begun 12328 GM%&%"&E‘{?E{' DEPT. NV

818-361-0787 FAX: 818-270-2413
E-MAIL: admin@j-works.com
WEB: http://www.j-works.com



www. web tromcs.com

Auto-Temp Solder
Station with ic

Element
With Ceramic
Heating Element for

More Accurate Tem '\ -
Adjustment :u

.

3 Conductor Y
Grounded Po
Cord

250°C-480°C
(470°F-900°F)
Fast Haaung Feature

SR-976 a Tip Options
Available. See Web!

CCD B&W Board Cameras

+ ASIC CCD Area Image Sensor

+ Extremely Low Power Consumption

* 0.5 Lux Min lllumination

+ Built-In Electronlc Auto Iris for Auto
Light Compensatit

Detall‘ed pecs on the Web

Bullet CCD Cameras

B&W and Color -

- Smart Rugged Metal )-
Housing

+ Extrememly Low -
Power Consumption

+ 12 Volt

« CCD Area Image Sensor
for Long Camera Life

+ Built-In Electronic Auto Iris for Auto
Light Compensation

+ No Blooming, No Burning

* 0.1 Min Lux HNlumination (BEW), T Lux
Min Lux illumination (color)

20 KHz

#HT-330K

True RMS DM
* Full Sized, 4 112 Digic
* Frequency Range 1o

+ Capacitance Ranges from|
2000 pF to 20 uF
+ hFe, Audible Continuity,

www.web-fronics.com

7 1/2" Pro Modular
Crimping Tool Kit

Includes:

Heavy Duty e
Ratchet Crimp

Details on
our Web
Site

ool
5 Die Sets!

20A max 1000VDC/204

Function

+ Eoy 0 NOYECCS, gngine
judes @
l-:-‘;u( Re vald d chstﬂ
. New It

VMCB21
8.5mmx28mm
with 6 infra-red LEDs,
12V, 380 horz TV lines
EC
59. % oex
Reg. $69.00
VM1035A
42mmx4.

Intr

Amazing Test Eqmpment Offers

10MHz Pulse Generator

B1010
$

* Max. |0MHz nate
+ Adjustable Delay Time & Pulitl sl

Width F |
» External Oscillator \np|7
* Delay Function lj
| » Frequency Counter =

= Variable Qutput Level
See the web site for details

Control

1GHz Multifunction Counter
Protek B

= Frequency, Period,
Totlize Measurements

* Low Pass Filter

= 2 Channel Input
(100MHz, 1GHz)

+ 8 Digit Gate Time
Control

= 120 Inpuc

See the web site for details

I0MHz Sweep Function Generator
= Sine, Triangle. ngre. Ramp, Pulse Waveform
* Gate & Trigger Qurput
- Burse Wavetorm Outpue = PTObEK &
= Sweep Function (Linear/Logarithmic,

* VCG Input +

+ GCV Function

* AM Modulation

= Variable Symmetry

* Output Aenuator

= DC Offset

% Frequency CounterSee the web site for details

20 Amp Switching Power Supply with
Overvoltage Protection and Variable DC Output
Specifications

Input Voltage: AC 110V £15%,
S0Hz/60Hz

Ourtput Volage: DC 9V ~ 15V
variable

Polarity: Negative ground
Currenc (13.8v): 25A peak, 20
continuous

Overvoltage Protection
Cooling fan inside chassis

See the web site for details #SPS' I OIOG

| * Qurputs; Sine, Triangle,

2GHz Universal Counter
* Frequency, Period Totalize Ratio U2000A

Measurements <>

+ Low Pass Filter Protek $3 ] 9
» 3 Channel Input (CH A,

CHB,CHC) f
= Variable Trigger Level
= 8 Digit LED Display
+ 4 Step Garte Time

Contrel
+ FI/10 Input
¢ SelfTest  See the web site for details

Digital Multimeter
< Protek

= AC/DC Voleage, AC/DC
Current. Resistance
Measurement

= 4 112 Digit Display

+ Over Range Indication
* 7 Funcions
+ Dara Hald Function

9902A
$

See the web site fnr details

2MHz Sweep Function Generator
« Sweep Function Width: 1:1 to 1000:] 9205

* Sweep Rate: 0.5Hz to 50Hz 2 ] 9

. Anenmoon 20dB
o <> Protek

0.02Hz 10 2l“IHz n?
Ranges

Square Wave, Pulse,
Ramp, Slewed Sine Wave |
* Sync Out:TTL Square

Wave See the web site for details

2MHz Sweep Function Generator
Protek 920

= Sine, Triangle, Square,

Pulse. Ramp, Slewed Sine

Waveform

= Sync. Qutput (TTL

Square Waveform) I
= Sweep Function

= DC Offset | =
* Variable Symmets R —
See t.rhye web site for details

max & 700VAC max
* Selectable Daca Hold

]n Business
Since 1971

359 00 349 00

5 or more

VM1036A
33mm:3!rmud!
Standard lens with audio,
12V, 430 horz & vert TV
Hms, rnhwr

69}0 $63 00

5 or more

Included
A Pulse Signal for Logic &

www.web-tronics.com

Removable Hard Drive Rack <

For IDE/Ultra DMA Hard Drives
We Sold Over 14,000 in 1998!
This product can be used with any 3-172 IDE

hard drive up to 1™ high. It includes an electronic

keylock for safe removal and insertion. Made of
ABS 707 fireproof plastic. Use this product to
protect sensitive hard drive data, take your hard

drive between work and home or even set up different use:
drives that they physically insert every time they use a PC. Other models available
from C.S.1. include RH10 series and RH20 series, which are interchangeable within

the same interface design (IDE or SCSI).

H-10C-IDE

eir own hard

Other Models are Available. See www.web-tronics.com under “hard drive
and accessories” for more details and pictures.

Our Most Sophisticated DMM We Soid Over 700 Last Year!

with RS-232 Interface & Software, 3-3/4
Auto-Ranging with Analog Bargraph
+ True RMS Mode

* |0MHz Frequency Counter

=+ Time Mode with Alarm, Clock. and Stop Warch’
* Dual Display

+ 10 Location Memory

* Min, Max. Avg and Relative Mod,
* Decibel Measurement

= Cap and Ind. Measurement
. Tnmpcra:ure Mede (C/F)
* K Type Temperature Probe

COLOR CCD Mini
Board Cameras

+ Low Power Consumption

. 1‘ Lux Illumination

LATEST
DESIGNS!

#6504 - 40MHz

Buiit-In Electronic Auto Iris

« [Internal Synchronization
- 12Volits
* 400 TV Lines

Detailed Specs on the Web

<= Protek Amazing Test Equipment Offers
Series 6500 Deluxe
20MHz/40MHz/60MHz/100MHz
Dual-Trace Oscilloscopes
= Alternate Trigger

= Internal Sync Seperator Circuit

* Al-Mag Sweep

* Delay Sweep (6510)

igit, 4000 Count, More Defalls
Audible Test on our
+ Continuity/Diode Test Web Site
= Logic Test

* Auto Power OFF/"Keep ON" Made

* Fused 20A Input with Warning
Beeper

+ Back Light

Daa Hold/Run Mode

Safety Design UL1244 & VDE-0411

Protective Holster

| Silicon Test Leads

PROTEK 506

Asia’s currencies are
devalued against U.S. dollars.
Take advantage of GREAT
prices while they last!

#65130 - 100MHz

#6506 - 60MHz

689

hese deluxe HC Protek oscilloscopes provide the
features and accuracy that serious technicians and ndwidth
engineers need at prices well below what you may have Bandwidt
expected.These dual-trace, dual-channel, scopes have Alt-
Mag sweeps and provide simultaneous display of normal

6510
100MHz
1mV/DIV
to 5V/Div

Part No.

Vert. Sensitivity

and magnified traces. An internal sync seperator circuit Max Sweep Rale  2nS/Div

provides sable triggering of video signals. TV-H (TV line
synchronizing feature) and TV-V (TV frame synchronizing Delay Sweep

frequency) are automacically switched by the Time/Div \fart “Mode Trig
front-panel control. The user can view parallax-free & 1

to 0.25/Div
YES
YES

Cursor Readout NO

waveform

onthe large 6" r
at includes an illuminated internal 8x10 Div g

CRT Volts 12KV

boule.

“For More Information See wy

'PC Based Digital

Storage Oscilloscope
With Easy lﬂ Use

*  Auto Setwp

Softwa,
* PreTrigger

* Voltage Range: 50mV to 5V, 7

steps

+ Time Range: 50ns/div to 0.5s/

div, |-2-5 22 steps
+ 32KB, Memory Depth

#220

See the web site
for details

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210

HDD Heat Sink & Fan
Heat Reduction System

i

——

+ The Ultimate Heat Reduction
System for Hard Drives

*  Huge Aluminum Hear Sink, Plus
Two Cooling Fans

* Heat Terminator Mounts in Any
5.25" FED.D. Bay

+ For All 3.5 Drives up to |" High

* Hard Drive Heat Reduction up

® w 33%
’ HEAT TERMINATOR
39.0 $35 00

10 or more
See the web site for details

6506
B60MHz
1mV/Div

6502
20MHz
1mV/Div
to 5V/Div

6504
40MHz
1mV/Div

to 5V/Div  to 5V/Div
0.1uS/MDiv  0.1uS/MDiv  0.2uS/Div
10 0.28/Div to 0.28/Div to 0.58/Div
ALT-MAG ALT-MAG ALT MAG
YES YES

NO
10KV 2KV

2GHz RF Field

Strength Analyzer

* Frequency Range: |00KHz to
2,060MHz

« Narrow Band FM (NFM), Wide
Band FM (WFM).AM and Single
Side Band (SSB) Modulated Signals
May Be Measured

* PLL Tuning System for Precise

Frequency Measurement and

klight LCD (192x192 dots)

- Built-In Frequency
Counter

* Hand-Held and Batery
Operated

* All Functions are Menu
Selected

= R5232C for PC Interface
and Printer

<> Protek

#3201 ol
See the web
site for details

800-528-1417/480-464-2485/FAX: 480-464-5824




COPY HARD DRIVES

INSTANTLY!

“THE FASTEST WAY WE'VE FOUND TO MASS PRODUCE SYSTEMS.” ANDY HSU, GENESIS TECHNOLOGY

SEVEN DRIVE DUPLICATOR

Copy entire hard drives with
ease. Drive duplicators are an
essential tool for dealers and
system builders. Why spend
hours installing and formatting
drives when you can clone
seven at once? This high speed,
stand-alone IDE copier is
easy to use and totally
self-contained.

Set up any IDE or Ultra-
DMA drive with all your origi-
nal software. Connect blank
drives and press “copy”. You'll
cnmp]elci‘_\' duplicatc seven

BUY DIRECT:
408 330-5523

drives faster and more accu-
rately than you can copy just
one on a PC!

Notebook and desktop drives
are supported. Eight separate
ports let you copy drives at
full speed without changing
jumpers. Other copiers slow
down with two or more drives
attached. This true parallel
transfer duplicator runs at full
Si)CL‘(l r‘l:ga!‘(“(,‘ss (){‘ thC numl)f_’l‘
of drives attached.

Time is money. Get the
fastest hard drive duplicator
made. Performance exceeds
the maximum speed of any
available hard drive.

R

CORPORATE SYSTEMS CENTER
3310 WOODWARD AVE., SANTA CLARA, (A 95054
WWW.DRIVEDUPLICATORS.COM

This product is sold and intended for legitimate in-house duplication purposes only.

Write in 102 on Reader Service Card.
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CHANGE SERVICE REQUESTED

WWVB Atomic Time Clock Receiver
(#27971 - $79)
Interface the new Ultralink Atomic Time Clock to your
BASIC Stamp | or Il tion fr
National Institute of Standards and

Fiivveew

15°Wx 12" Hx0.25"T

37 - $59)
sion has the smart serial
. Features four inputs for
e EEPROM storage for user
2d- backlight, and extended char-

i 120 x 32 Pixel Graphic and Character Serial
Ly Zem 00 LED - Backlit (#27936 - $108)

HEENNEENSRERERER o

Supports four font sizes arranged as 4 lines

characters or 2 lines x 10 large chal
fun is the graphic capabilities! Plof
lines, easy with a 4 kB non-v
includes a 3.5" disk with HTML n

Ll il il il bbbl h

Write in 194 on Reader Service Card.
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