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MONSTER

47GB SCSI DRIVE

Open Windows instantly. Process
huge graphic and database files with
ease. Make your file server scream
with speed.

The 47GB Seagate Elite is the
drive you need for serious perfor-
It features 14 disks and 28
heads for blazing performance 3.5"
drives can't touch. The Ultra Wide
interface makes installation a snap.
A 4AMB cache buffer accelerates data
transfers.

mance.

$895!

FREE SCSI ENCLOSURE

408 330-5523

A special volume purchase brings you
brand new drives at low, low PC prices.
Shop around. Compare price. No one
else can match this deal.

Buy just one drive and build the
ultimate workstation. Or add sever-
al to take advantage of NT RAID
per[brmance. Let us custom-build
your multi-drive disk array at no
charge. Redundant
mount trays stack to build arrays

bigger than 1,000GB per rack!

extra rack-

Get the speed you need and the
reliability you deserve. Get rock
solid Seagate qua]ity backed by a
Call
nOw! rI‘l"_y yﬂur 47GB monster drive
risk-free.

warranty OF up to SiX years!

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

Seagate ST446452W drives are PC, Mac, SGI, and Sun compatible. 5 1/4" Elite drives are sold only in OEM enclosures and disk array trays. CSC carries low-
cost, top-quality PCI controllers and SCSI accessories. If you haven't already upgraded to SCSI, call us for help. No-risk guarantee refunds your entire purchase
price (less shipping) if you're not completely satisfied within 15 days. Call for your free catalog of hard drives, duplication equipment, and accessories.
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* +/-20

Voltage Controlled
Crystal Oscillators!

# +5VDC +/- 0.25V@ 40 mA
# Voltage Range: 1 -
# Phase noise, -

4 VDC, freqg
0 d8c @ 10 Hz

an

New...90-day Warranty.......

ge: +

# Output

SKU# Frequency - MHz 2-NIC
HSC#18002 119.0625 3-VCC
HSC#18003 77.86621 4 -RF
HSC#18004 119.3710 -
HSC#18005 121.1210
HSC#18006 105.1562
HSC#18007 103.9895
HSC#18008 117.8958

30 ppm
dBc @ 100 KHz

+ Control Volt
4 Control Volt
# Stability: +/-

# Pulling Fig

HSC# 1800

# Pushing Fig:

SMD Voltage
Controlled Crystal

Oscillator!

0.5VDC -
ity: 35.0 +

age Range:
age Sensit
4000 kHz
1000 kHz, 5.C

+ Frequency range: 1.205 - 1.315 GHz
4 Model No. IDF21
4 VCC: +5VDC, Supply Current </=

0.0 mA
4.5VDC
- 5.0 mHz2V

-20C ~ +70C
+/- 0.25 VDC

+/~ 1000 kHz, VSWR=2.0

1

$19.95

Serving
Silicon Valley
since 1964!

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

Rechargeable Battery Buy!

Three types of rechargeable battery for a variety of uses!

Amazing power in a sme
(Ni-MH) hatterias have the
‘memory” affect

ckage!
3P
These are fac

# Appears to have a thern

HSC#17871

Nickel-Melal Hydride
city of Nicads without the
clory-new, nol pulls!

rent protection

$17.50

HSC#17872

wilar form-
sry above,

mAH, measures 4.5 x

$12.50

Or you mx

HSC#17810

¢ TR1.2:12,12VDCat 1.2 A
HSC#17197

& TR4-6. 6YDC at 4 AH, measures 2.7
HSCH#17588

# BAT-0063 (x2), 12VDC a1 10AH, 4" x ¢

6 x 4% th

35 3.75x 1.875x 2

$4.95
© $4.95

is is two

lest Power

$17.50

Price Breakthrough on
Variable Transformers!

You say you've wanted one of these in the past,
but the price kept you away? Now you can afford
a brand-new variable AC supply for your work-
bench! All have enclosed cases, knob and dial

# Model AICVR-500W, 110/220 VAC inpul
# 0 - 250 VAC oupul, 500 walls
# Measures 5" dia., 67 1
# Features meler, binding post lerminals for input, output
# New in box, made in China

- .

all

HSC#80474 $50.00

4 Model AEEC-1090VR, 110 VAC 60 Hz input
¥ 0- 110 VAC output, 1 KVA

# Measures 6.5" dia., B 1all
# Features meter, lluminated switch, line cord, fuse
# New in box, made in China

T

VA, 110 VAC B0 Hz input
utput, 2 KVA
25 B° x 10" x 8 tall

40-110\

minated switch, line cord, fuse
1 China

hﬁes&sj $125.00

HSC#80461

( Laptop Carrying Cases
# Measures 12.5" x 10" x 2 inside dim
# Velcro-sealed outer pouch, padded shoulder strap with
heavy-duty swivel hooks, zipper closure.
# Handsome black vinyl "leather-grain®
extenior
# Cushiony plush interior protects your
laptop's case
# Quantity discounts available

HSC#17662 Large size case

$17.50

-
ISA to SCSI Adapter!

Model AVA-150541

Single, complete PC connection

For single non-bootable SCSI2 peripheral

New, OEM pack, with install diskette & manual

HSC# 17995 m $17.50

Speciall...wipB25 adapter & cable....$19.95

LR

(38 GHz Converters!

¢ High-quality, precision by Philips
+ Up converter is marked 2/4 band, #ML202838-001
¢ Down converter marked and, aML 203038-002

HSC#18009 up converter 375»00
HSC#18010 Down converter $75.00

(" Pentium li/Celeron 440 LX
MOTHERBOARD!

Parn Number HOTJ:;?

sesssesse

bracket. IDE cable. Floppy

$47.50

HSC#18016

HSC#17973

Power Supply

Alps Adjustable Mouse

# For Macintosh computers

HSC# 17827

Alps 2-Button Mouse

on type with

HSC#17736

power it for over six hours!
& New in OEM pkg. (no box), 90-day HSC warranty

Tiny Color CCD Camera!

# Lastbaich of these popular cameras lound in war

# Camera-o BT x 1.3

# Has glass micro-lens lement, not pinhole lens

# DSP on board for auto white-balance, shufter

@ Standard NTSC composite video output

# 350 lines honiz. resolution, good low-light sensitivity

# Uses 4 -5VDC, only 150 mA! Three AA battenes would

$89.95

@ for

iackage,

HSC# 17830

)-day warranty

( Get the Right Touch with
ALPS !nput Dewcesf

mbinations!
lable ADB port

$17.50

$3.95

s

INTERNAL VIEW
SHOWING MOTOR
MOUNTS AND SHAFT
ASSEMBLIES

+ SAVE MONEY!
4 For autos, yachts, forkits, tractors, textile machines,

lawn maow: any large or small engine!

+ Pumps ters in 3 minutes

4+ Modet RE02ZA . 12VDC powered!

4 Air compressor ophon NOT included or available

+ Many uses.. wherever you need a small, poriable pump!
# New..includes manual, hoses and molded carrying case
HSC# 17999 $19.95

Chiantech ATX Socket 7
Motherboard
with Intel TX Chipset!

& Part Number: STTM-M201
# Original Intel TX Chipset
# General Specifications
Standard ATX Form Factor - single rack
+ 512K Cache on board
Supports EDO/FPM DRAM, 256 MB max
Standard IDE /O on board
4-16 bit ISA and 4 PCI slots
2-pin SIMM sockets, 3-3.3V 168-pin DIMM

art

+ CPU L,omp:ﬂmmw List

Intel MMX 200 to 233 MHz
- Cyrix/IBM 6286 (rev 2.7+), 6x86L, PR120+ 1o

PR166+ and 6xB6 MMX, PR166+ to PR200+
AMD-K5 PR75 10 PR166 and up to 233 MHz AMD
K6 CPUs
Supports 55/60/66/75 MHz system clock speeds
ZIP Socket7, 321-pin

+ Comes with cables, drivers, utility CD

HSC#18015 $47.50

s

r .
ATX-StyleMid-Tower! S-3 Aurora Video! Sidewinder Slashed!
— # B4-bit DRAM base graphic engine MPEG accellerator! * W 1 *Sidewinder® ok Wow!
. jewin :
* ATX-style mid-tower cabinet i # Smooth video playback up to 30 frames per second * Nrcro:]oEM _: G;' gh:lrne ‘c::m'm ’.cr.l [Dw.
¢ 'T’:WF'S;DD'V ke i B ¢ integrated 24-bit RAMDAG w/135 MHz output rate : DE"’ = pes '9‘9' ‘gM q“a'; Raiglblal
re 'S" and two 3. ront bays Iy i m
M if S [‘, ¥ # Glueless PCI 2.1 compliant, VESA DDC 2.08 support s e
165°HxB8.25"Wx 16 # Eight programmable action buttons, two fire buttons
# Brand new!, 90-day warranty # New, W3.x & W95 comp., CD install, 90-day warranty a -1
-1 4
HSC# B0459 $59.50 Wl | Hscesosss $17.50

$17.50

HSC#80486

l’ﬂhnmd

speciaities ca.
o= = —— o —
Toll Free (Orders Only) 1-800-4 HALTED
Internet World Wide Web:
3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344

(1-800-442-5833)
http://www. halted.com
(408) 732-1573
(916) 338-2545

or

B T Eoctonic

Supply gg

FAX your orders fo.
(408) 732-6428

=

Write in 46 on Reader Service Card.

Visit HSC's Website!

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

# Simply point your browser io http:/www.halted.com
# Site is constanily being revised, please visit often!
# Check out the amazing "Gizme of the Week” leature!

(no P.O. Boxes) unless

HSC Catalog online!

# That's right, get HSC's catalog on the World-Wide Web!
# Simply go to www.halted.com and follow the big red link
# Adobe .PDF files are avallable for download and viewing

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

Terms: Some quantities limited; all iterns subject to prior sale. Minimum order: $10.00 plus shipping. Orders under $20,00 subject
10 §2.00 handling fee, in addition 1o shipping. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surace

in which case p

g carrier rate plus $5.00 handling lee applies. Prepaid orders that

don't include shipping charges will be shipped freight COD. There isa $5.00UPS charge added 10 shipping charges lor COD shipments,
If you have questions about your order, please call Customer Service at (408) 732-1854 M-F 9AM 1o SPM PST.

Nuts & Volis Magazine/Rucwst 1999 3



OPTOELECTRONICS / GRE COMMUNICATIONS RECEIVER

o e

POWER DATA SQUELCH SQUELCH Vo

N I ~"ggr o ' @
WOl S il § LT WP

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

o . . 0= s *Triple conversion GRE receiver board Interface the popular Palm Pilot™ Connected
Using two Op-lm,um receivers, TI‘lInLCr‘MlI!W‘dﬂ: =Scan conventional frequencies at 50 channels per second Organizer to display the frequency being scanned as
may be used for control channel trunk Iulrinwmg *Trunk track Motorola and LTR on any frequency band well as decodine of CTCSS. DCS. and DTMF while
of Motorola®. Also use TrunkTrac® with one *Scan conventional and trunked frequencies simultancously i Stcre s ‘sim Mode ‘s:nflw:l‘n: sodided Tkl
Optocom for control channel monitoring. *Track EDACS systems with additional third party program (E-Trax)* f()r.muhilc aplpiiczlliuns it )

*Buili-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 sofiware and two
Optocoms*

*Motorola control channel monitoring with Trunk Trac*
*Palm Pilot support for frequency and tone display*

*Store and Scan 100 frequencies for use away from computer
*Supported by other third party scanning programs

«Optocom Tr

Use the popular Scout/Mini Scout/Super Scout Using the supplied Trakkstar software the
to capture and instantly Reaction Tune the Optocom has the ability to scan conventional

Optocom to the frequency captured. Ideal f(“' frequencies, as well as trunk follow both LTR
mobile use and finding unknown frequencies. and Motorola Trunk systems.

REACTION TUNE» M 720"/‘/ TRAKKSTAR®
S

OPTOD I RECT 800-327-59 1 2 *Trunker. Trunk Trac, E-Trax, Scout,
e »11@ = N o' ou upV o V| g olCHERE—
Wl Ikl | N YIS
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
Order Online at www.optoelectronics.com

4  Aveust 1999/Nuts & Volts Magazfne Write in 41 on Reader Service Card.



L THREE-AXIS CHOPPER, STEP MOTOR CONTROLLER 6
AU A DR IR R PSP FOR COMPUTER NUMERICAL CONTROL (CNC)
APPLICATIONS — PART 4
Retrofitting a desktop milling machine for CNC.  Dan Mauch
BUILD A DIGITAL WATT AND WATT-HOUR METER 10
Ever wondered why your electric bill is so high, or how much electricity your freezer,
blow dryer, or air conditioner consumes? With the Watts Showing™ digital meter kit,
you can accurately measure power consumption and calculate operating costs on
anything that plugs into a 120VAC outlet. Dan Harrison
TOP 10 SOLAR PV POWER APPLICATIONS 43
Just in time for summer ... Look at 10 terrific solar power applications that will show
positive cost benefits.  Kenton Chun
HIGH “TEC” REFRIGERATOR 46
Build your own electric cooler for a quarter of the price you would normally pay, plus
make it solar-powered. Kenton Chun
DC-TO-LIGHT RADIOS: YAESU AND ICOM COMPARISONS 49
Twao brand new ham transceivers from these major manufacturers undergo side-by-side
comparisons, along with some torture tests.  Gordon West
SERVOS, STEPPERS, AND OPTICAL ENCODERS — PART 1 84
Which one works best in your robotic or R/C project? Here's everything you need to
know. TJ Byers
BUILD AN LED DIGITAL THERMOMETER 87
Construct this under-$38.00 kit for an LED digital display thermometer that can measure
temperatures in all kinds of environments from either -040° to +100° Centigrade, or
from -040° to +212° Farenheit.  Fred Blechman
Columns
AMATEUR ROBOTICS NOTEBOOK 74
i ¢ itch board, more on 12C, and Published Monthly By i
The birth of Breadbot's power switc T 4L Publcation.In. Copyright 1999
loving Linux. ~ Robert Nansel Mestions by
430 Princeland Court
Corona, CA91719 Tif:- Publications, Inc.
ELECTRONICS Q & A 7/ Byers 70 s R e
Eal — et BNUISCON  ipg s e
o . 64 e
Notes on vibration detectors and seismographs — Part 2, plus a hipdiwwwndlsvoltscom  ooire or hpograptical
note on lightning and WWV clocks.  Joe Carr Subscription ermors. Nuts & Vos Magazine
TR o iy
STAMP APPLICATIONS 18 PUBLISHER ";";?’;E;’!!'t?"’ Wg”“m:{'n
A Stamp-controlled high power H-Bridge. This circuit can be used Jack Lemieux NAZTD :s;m'm adr::n?s:er'mpub
for controlling high current motors, driving relays, controlling lamps, EDITOR lisher makes no claire for the
and powering heating elements, just to name a few possible appli- Larry Lemieux KD6UWY  legality of any item advertised
cations. Lon Glazner MANAGING EDITOR in Nuts & Volts, This is the sole
Robin Lemieux KDGUWS ;‘;ﬁ:ﬁmy a:; m,ammﬁﬁﬂ
s ir agencies
10. Ham Gear for Sale...................33  120. COMPONENS .....c..ccocreiriumniannes ON-THE-ROAD EXHIBIT agree o indemnify and protect
: COORDINATOR
Depam'nenrs 20. Ham Gear Wanted.... 125. Microcontrollers....... Audrey Lemieux N6VXW the publisher from any and all
o 3¢ 30.CB/Scanners ............ 130. Antique Electronics . claims, action, or expense aris-
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by Dan Mauch

A picture of the
completed stepper
motor installation

on the

Sherline Mill.

This article will describe
the steps necessary to
convert a desktop
milling machine to CNC.

desktop milling machine is a great
addition to the home shop. It will
help make your electronic projects
look professional and to accomplish
tasks that would be difficult with
hand tools. By adding Computer Numerical
Controls (CNC) to the milling machine, new
harizons will be available to the home shop.
Imagine drilling your printed circuit boards
using an automated machine. Think about the
project panels you could make if you had a
CNC machine to do the work. Think about all
the robotic parts you could finally build if you
had a machine that could machine the parts
that you need. If any of these ideas appeal to
you, then a CNC retrofit of a desktop milling
machine may be just what you are looking for.
This article will describe the steps neces-
sary to convert a desktop milling machine to
CNC. You will find that there are several retrofit
kits available from various suppliers. Most of
them use similar methods for mounting the

to retrofit to CNC was the Sherline Mill model
5000. | selected the Sherline because it is an
stepper motors and connecting the lead screws excellent quality machine capable of doing very
on the machine to the stepper motors. | found good work. Unlike many imported machines,
that these retrofit kits tended to be very expen- the Sherline has minimum backlash in the lead
sive, so | decided to design and build my own. screw to axis drive nut. This quality makes

the Y axis. The Z axis is slightly different.
The general steps are:

» Remove the X, Y, and Z hand wheels from

each axis lead screw.

- Place the mounting plate over the lead

The desktop milling machine that | chose

machining arcs and circles possible.

Three-Axis Chopper, Step Motor Controller
for Computer Numerical Control (CNC)
Applications

At Home with CNC — Retrofitting a
Desktop Milling Machine for CNC

Part 4

Additionally, there is less
chance for tool chatter when
you have a close tolerance
machine that is wéll made.
The last consideration, but
most important, is cost. Here
too, the Sherline wins. When
all factors are added up, the
Sherline lathes and mills are a
clear winner in my mind.

If you already have a
Sherline mill or lathe, but it is
a different model, then the fol-
lowing explanation of the
retrofit installation may differ,
but the principles should be
the same. With that in mind,
let's convert our Sherline
model 5000 to CNC!

Retrofitting a Sherline is
really easy once the mount-
ing plates, extruded spacers,
and shaft couplers are in
hand. These are available
from the source listed else-
where in this article. The
process for installing the
parts is similar for the X and

A picture of the
Sherline Mill retrofit
with my controller
| installed in a nice case. |

screw thrust collar.

« Locate the mounting plate square to the
axis.

« Use the mounting plate as a template to
scribe and spot the holes to be drilled.

« Remove the mounting plate, then drill
and tap.

« Install the mounting plate.

« Slip a thrust bearing over the lead screw.

» Slip a lead screw to the stepper motor
coupling onto the lead screw.

« Install the stepper motor on the spacer
and secure to the mounting plate

« Check for alignment.

Here are the detailed instructions:

« Remove the X axis (moves left to right)
lead screw handle by loosening the Allen set
screw.

+ Slide the handle off.

» Check that the collar retaining screw is
tight. Use an Allen wrench. Do not over tighten.

« Place the X axis mounting plate over the
1" nominal, .997" actual size thrust collar. Do
not force it on. It should be a snug fit, but not
overly tight.

+ Dress the inside of the mounting plate

6  Aucust 1999/Nuts & Volis Magazine



with 320 grit emery cloth, if necessary, to
achieve a snug fit between the mounting plate
and the thrust collar.

= Align the edges of the mounting plate so
that they are square with the X axis.

- Scribe the mounting holes, then remove
the mounting plate to verify that the holes will
have a good solid location. Replace the mount-
ing plate when satisfied.

- Use a new #25 high-speed steel drill bit to
spot the base to the mounting plate.

» Have a helper watch the drilling operation
to make sure that you keep the drill perpendicu-
lar to the mounting plate. Drill the two mount-
ing holes approximately %" deep clearing the
swarf (chips) frequently. Use a lubricant
designed for drilling aluminum. Tap Magic is
my choice.

- Remove the mounting plate.

» Carefully tap the two holes in the base
with a 10-24 starting tap. Use a lubricant
designed for aluminum. Tap Magic works great.
Follow with a 10-24 bottoming tap.

- Enlarge the two holes for the mounting
screws in the mounting plate with a #9 drill bit.
This will provide adequate clearance between
the 10-24 machine screw threads and the
mounting plate.

- Install the mounting plate over the thrust
collar, Secure to the base with 10-24 X ¥2"L
machine screws.

- Slip a thrust bearing and two thrust wash-
ers over the lead screw shaft. Add a bit of lube
to the bearing.

« Slip the shaft coupling over the step

A picture
of the
mounting
plate, shaft
coupling,
thrust
bearing,
stepper
motor, and
mounting
fasteners.

+ That the con-

troller's Vref was adjust- Detail drawing of

the X-Y-Z stepper

2.2250

motor shaft. Do not tighten the set screws yet. ed to the stepper —— =

+ Slide four, 10-24 x 2-3/16"L Round Head [ motors installed. motor mounting 06000 . |
Machine Screws (RHMS) into the stepper motor + That the hand plate ' | 05500
mounting flange, through the extruded spacer, wheels on each axis = |“"* i
and thread :he mot.lldnting sctet:: into tli;e g hv;lﬁ? the lead mfome
mounting plate making sure coupling sl no more for i TAP 10-37 4 P ~
onto lheglead screw shaft. than it takes to over- ,-}:\}l)lﬁ?rtw[njnrnp M-3R GRS [ © Yaxs l} o

- Reinstall the lead screw handle on the come the cogging of ) O Zads O—

screws on each cou-

112

back of the stepper motor. Secure with an Allen

wrench.
« Position the coupling so that it bottoms

BURE 1.000 +.001/-0.000

46 Jeener
e

against the thrust collar and thrust bearing pling are tight. DRILL #25 HOLES 6 PLACES | X axis
assembly. Tighten the coupling set screws using
an Allen wrench. Make sure that the inside Testing
thrust collar of the lead screw is bottomed on
the opposite side of the thrust collar, otherwise + With the power
excessive backlash will be encountered. off, connect the stepper
- Test the alignment by rotating the handle, § motors electrically to 18560
making sure that none of the leads on the step- the controller. P T
per motor are shorted together. The axis should + Boot up your 3/16 ALUM. PLATE
turn freely with only the cogging of the stepper computer and config- %-Y-7 MOTOR MOUNT

motor felt. Adjust as necessary to achieve this ure the software for

alignment.

This completes the X-axis.
P —i-| JONES MODEL 1600-1
TACHOMETER

Instrument tachometer cen-
trifugal mechanical tach mea-
sures RPM scale 0-500 RPM,
coupling shatt 1/8" acces-
sories, various size rubber
tipped drive couplings, case new. Also Jones
Model 1600-7 RPM scale 0-11,000 APM w/acces-

13406 Saticoy Street
North Hollywood, CA 91605
800-235-6222
B18-787-3334 - F-818-787-4732
HTTP://WWW.Davilyn.com/Electronics

The Y axis (front to back)
is similar except that the two
mounting holes are located at
the bottom of the mounting
plate.

%ORR

The Z axis (up and down) SEXTANT MORGAN DATA SiHed:
is a bit different in that there is Aircraft or marine navigation. No SYSTEMS New $35/ea. or 2 for $50
only a limited area to drill and case. AS-S MODEL 8609 .-

tap for the mounting plate Constant voltage or current

holes. The holes in the plate
near the center are the correct
holes to line up with the Z axis
dovetail. Be absolutely sure that
you scribe the holes and check
how they land on the dovetail

SINGER CSM-1
COMMUNICATIONS
SERVICE MONITOR

RF signal source: 0 to
B0OMHz in 100MHz
steps plus 100Hz
vernier. AF output: 110

power supply voltage range:
0 to 50 volts. Current range:
0o 1.5A. Readout: 3 digit
with 0.1 volt and 1mA current resofution.
Regulation: linear; input voltage: 115V/220V.
Adjustments: voltage and current has remote con-
trol adjustment capability. NEW.  Prieg: 395

o X = . to 0 dBm, built-in oscillo- =
slide before reinstalling and B | scope mannor, Inputs: LAMBDA CONDITION CODE “A™
drilling AF, datecled, vertical, LK344A-FM Frequency: 500KHz 10 512MHz

b horizontal, AM/FM
O\Ilg%nts?audio. tone, RF. gl?;vPELFY' Lﬁgangs’:gqhgﬁdMgguxq?;es
Functions: generate 2mV to 2mV. AGC: manual or auto. 1024MHz (supplied with unit).
Prerequ!sites 95 $295 Readout can Bg used as a frequency
Fr%nt panel vollage ;E‘éme:x%mr%c; 6.5 ﬂlgus expand
: and current meters. to X10 an
Before connecting the step- TELEGRAPH Con-vection-cooled, g A » 145dBm to nseam (0. 5 o 512MHz]‘
per motors to the controller, KEYER no blower. Voltage = [ = Ot o eV T e, 800 B0
adjustable from 0 to 60 VDC at a maximum P

verify the following:

= That the PC is connected
to the controller.

Unique item for
military collectors.
J37 telegraph key,

@

new in original
government package.

$49.95

GENERATOR OPT 003

HP 8640B SIGNAL

current of 4A. Regulation 0.015% or TmV. Line or
load. Series/parallel operation. Hemolelg &rogramma
ble Dy vo!ta e or resistance. Less than UV RMS

i OI'I nt current/constant current.

NEW LOWER PRICE: $295

and ou

BEST [l “Steeq_

stput of modulation sources.

Write in 68 on Reader Service Card.
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your parallel port. Set the parameters used for
the Sherline Mill. With the controller set in the
half-step mode for each axis, the number of
steps per unit should be 8000, thus, a resolu-
tion of .000125" per step.

» Measure the backlash and divide the
backlash by .000125, thus .002" backlash will
be .002/.000125=16 steps. Place that value in
the backlash location on the set-up menu.

+ Run the G code interpreter program.
(Desknc for Dos)

+ Turn on the controller.

+ Jog the X axis left and right.

+ Jog the Y axis front and back.

+ Jog the Z axis up and down.

+ Adjust the configuration file as needed.

+ Enter the command GOOX1. The X axis
should move rapidly 1.000" in the X positive
direction.

+ Enter the command GO1X0F1. The X
axis should move back to the X = 0.000 loca-
tion at a slow feed rate.

« Accomplish the same on each axis.

Note that the dials will not come back to
zero because the backlash compensation will
offset the dial locations by the amount of back-

~60 oz. inch motors from the source listed.
They should reduce the chance of damage to
the machine should there be a mistake in your
tool path file. The Z axis motor, however, can
safely be upgraded to 125 oz. inches. | installed
these type motors on the three axes of my
machine because | have extensive experience
with them.

Troubleshooting

If any axis seems to lack power, check that
the configuration file is set up correctly. Ensure
that the maximum feed rate is not excessive.
Set it so that each axis will accept the GOO (X),
(Y), or (Z) commands without any axis losing
steps. Adjust as necessary.

If the stepper motors sound fine, then make
sure the set screws are securely tightened.
Replace the set screws at the ﬂrst sign that they
are rounding off. The stepper creates a lot of
vibration. T&e set sct;ews may come lose in
time. After the mac| neisopemﬁngconecﬂy a
drop of locktite in each set screw hole will p
vent further | of the screws.

ﬂ'younoﬁcelostshepdudngoneofthem
or circular G code co

reduce resonance problems. You can adjust the
gibs on each axis accordingly.

Safety
- Never let a machine operate unat-
tended.

- Always wear safety glasses when
running the machine.

- Keep children away from the area
while operating.

» Read, understand, and follow the
safety instructions provided with the
S ine Mill, the software, and the con-
troller.

CNC may be addictive (humor). Once you
successfully create your first perfect part, you
will be inspired to accomplish even more chal-
lenging tasks. That is when CNC becomes
addictive. We all have our faults. This would be
a great fault to have. This concludes this series
of articles. Look for a future article on more
advanced projects using the CNC Sherline Mill.
If you have any questions, you may E-Mail me
at dmauch@seanet.com. NV

lash compensation added into the configuration mands, such as GO2 or GO3

file. then your feed rate for that Locatin
Micro switches to limit the maximum travel particular arc is too fast. Slow g

for the X, Y, and Z axis should be installed on the feed rate down during arc the Z axis

your first CNC machine. This will help prevent and circular moves. mounting

damage to the machine caused by operator If you continue to lose

error or faulty G coding. See your software files | steps during circular moves plate for
for instruction on setting up limit switches. after you have reduced the drllhng
Home switches can reduce the time needed to feed rate, then you may be

set up a task. Read the files that come with
your software to set up home switches.

seeing stepper motor reso-
nance. If your controller is in

Avoid the temptation to install much more the full-step mode, shift to the
powerful stepper motors. | have heard of guys half-step mode. Alternati
using 250 oz. inch stepper motors. These are a slight drag on the X, Y, 7

professionals. For your first attempt, use the slides will also eliminate/

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 technicians
have chosen the CapAnalyzer 88 over
all of the other capacitor checkers.

Check www eds-inc.com/88users. html
for actnal CamAmalyzer users Sherline Mill — Sherline Products, 170 Navajo St., San Marcos,

CA 92069-2593; (Tel) 1-800-541-0735; (Intemet) Model 5000 —

comments as they compare their $500.00; www.sherline.com/sherline

CapAnalyzer 1o 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 pet 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
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 you money. Availiable at your distributor now. 561-487-6103
www.eds-inc.com

The following are available from Camtronics, Inc. — Three-axis,
two-amp chopper driver kits are $145.00 plus $9.00 S/H.

Dual shaft stepper motors are $25.00 per axis plus $4.00 S/H
per motor.

A limited number of three-axis stepper motor mounting kits
designed for the Sherline Model 5000 are available for $150 00
plus $6.00 S/H. Hardware kits include the shaft coupling,
extruded spacers, mounting plates, fasteners, and thrust bear-
ings.

Send check or money orders to:
nics, Inc.

18230 130th PL N.E.

Bothell, WA 98011-3118

Or send E-Mail to dmauch@seanet.com for additional
information.

Desknc for Dos may be obtained from http://www.deskam.com.
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“How to Read Electronic Circuit

Diagrams”
3 > TN, by R.M. & Lawrence Brown $19.95
“Practical Antenna Handbook” “Build Your Own Test Equipment”
by J. Carr $39.95 by H.L. Davidson $22.95
“Secrets of RF Circuit Design” “Radio Receiver Projects You Can Build”
by J. Carr $29.95 by H.L. Davidson $21.95

“The lllustrated Dictionary of

“Troubleshooti Repairi
Electronics” roubleshooting and Repairing

it Consumer
by 5. Gbilisco $39,95 Electronics Without a Schematic”
“TAB Encyclopedia of Electronics by H.L. Davidson $24.95
for Technicians and Hobbyists” N . L
by S. Gibilisco $69.50 (Hard Cover) Amateur Radio Encyclopedia

g by S. Gibilisco $50.00 (Hardcover Only)
“The Robot Builder’s Bonanza”
by G. McComb $18.95 “Basic Electronics Theory”

“Programming and Customizing the PIC by D.T. Horn $26.95

Microcontroller” “Ready-to-Build Telephone
by M. Predko $34.95 Enhancements”

“How Radio Signals Work” by D.T. Horn $17.95

by J. Sinclair $24.95 “The Benchtop Electronics Handbook:
“Making Printed Circuit Boards” 260 Most Common Popular Electronics”
by J.L. Axelson $22.95 by V. Veley $65.00 (Cloth Cover)

Circuit
Troubleshooting
Handbook  §
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Build 2 Cigital Watt and Watt-rour Meter

by Dan
Harrison

Have you ever wondered why
your electric bill is so high?
How much electricity does
your freezer, blow dryer, or
air conditioner consume?
Most people really have no
idea how much each appli-
ance costs to operate each
year.

ith the ‘Watts Showrg™,' a digital watt and

watt-hour meter kit you can build, data on

electrical power consumption can be accu-
rately measured and operating costs calculated on
anything that plugs into a |20VAC outlet.

Virtually every house and most apartments in
the US are connected to an AC watt-hour meter
that the power company or apartment complex
uses to measure the amount of electricity con-
sumed. A wartt-hour is the equivalent of consuming
one watt of power for one hour, or two watts of
power for 30 minutes, or six watts of power for
10 minutes, and so on.

Traditional watt-hour meters are electro-
mechanical devices, which use a small amount of
the electrical power going through it to spin a
wheel, which drives clock-like meter dials. I'm sure
that everyone reading this magazine has seen
them. [An interesting thought. Just like a mechani-
cal clock with moving wheels, the power compa-
ny's watt-hour meter can be inaccurate, too. How
long has it been since the calibration on your
meter was checked!]

Watts Showing is an all solid-state digital ver-
sion of the watt and watt-hour meter with an
LCD display. Any standard AC power voltage or
frequency (90-240VAC, 50/60Hz) can be accom-
modated, making the Watts Showing useful around
the world.

Measuring AC Electrical Power

From elementary circuit theory, we know
electrical power is the product of voltage times
current, P = | x E. For direct current (DC) circuits,
power measurements can be made with a simple
voltmeter and ammeter. When we get into com-
plex AC circuits, the measurement is not so simple
or straightforward.

To understand power measurement in com-
plex circuits, a review of basic Alternating Current
(AC) theory is in order.

The electrical power coming into your home
has the shape of a sinewave and a frequency of
either 50 or 60Hz, depending on where you live. The
period for a 60Hz sinewave is P = 1/60 = 16.67ms.
In the US, the standard frequency is 60Hz and that
will be used for all calculations in this article.

A sinewave and its characteristics are shown
in Figure |.The amplitude of a sinewave is con-
stantly changing with time, so when we refer to an
AC voltage, we need to define whether it's the
peak value or the RMS value we're speaking of. The
peak value is the most distant displacement from
the zero line, either positive or negative in a true
sinewave. The Root-Mean-Square, or RMS, value is
the value that you would read on an AC voltmeter.
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The RMS value is always .707 of the peak value for
sinewaves. Why .707 times the peak value and not
50% instead?

The reason is that a sinewave completes a full
cycle in 360 degrees. In each 90-degree quadrant
(4 x 90 = 360), the voltage changes by the delta of
Vpeak; quadrant | is 0V to Vpeak, quadrant 2 is
Vpeak to OV, quadrant 3 is OV to -Vpeak, and quad-
rant 4 is -Vpeak to OV. Knowing that each quadrant
is 90 degrees ‘long’ in angular displacement, then
50% of the rotation is 45 degrees. If you think that
half way through the rotation of each quadrant
would be the average, or effective voltage you're
right! It’s the sin (45 deg.), .707, times the Vpeak
that we use for RMS voltage.

RMS is the DC equivalent in terms of calcula-
tions for power. In other words, a | | 5VAC (RMS)
source driving a 100-ohm load would produce the
same power as a | |5VDC source driving a2 100-
ohm load. For a voltmeter (RMS) reading of
115VAC, the actual peak voltage is 162.6V and the
peak-to-peak value is 325.2V.

Example: Assume a trivial case of delivering
power to a resistive load like an incandescent light
bulb.We assume the bulb is rated at 60 watts with
nominal 120VAC power input. Given the formula P
= | xV and using a little algebra, we can determine
that current () equals P/V, which is 0.5amp in the
case of a nominal 120VAC source. In the resistive
case (P) power, is the product of IRms and VRms.

Figure 2 illustrates the relationship of voltage
and current in a resistive circuit.VWe know from
basic circuit theory that when inductance and/or
capacitance is added to an AC circuit, the phase
relationship between current and voltage changes,
making measurement of power consumption more
difficule. Now it becomes necessary to sum the
instantaneous product of voltage and current over
time to calculate actual, or real, power.

When RMS voltage and RMS current are mul-
tiplied, it is called Apparent Power.This is what you
would get, for example, when you use a clamp-on

ammeter to measure air conditioner compressor
current and multiply that number by the operating
voltage to determine power consumption. The
number you calculate is not real power, it's appar-
ent power.

It’s critical to understand that power cannot

be accurately determined by multiplying RMS cur-
rent by RMS voltage due to the phase difference
that exists in a non-resistive AC circuit. This can
best be illustrated by the perfect circuit which only
contains an inductor and assumes zero resistance
in the wires, see Figure 3a. In a purely inductive cir-
cuit, current is said to lag the voltage by 90
degrees. The voltage leads the current because it
depends on the rate of change of current through
the inductor, and inductors resist a change in cur-
rent flow. This is explained as follows.

At some instant in time, the current will equal

zero and will begin to increase in value.When the
current is increasing — in the first 90-degree
quadrant — the counter electromotive force of
the inductor opposes the applied voltage and ener-
gy is expended countering this force. During the
second 90-degree quadrant, the current begins to
decrease from its peak value and voltage is again
induced in the inductor, but this time energy is
added in the same quantity that was used opposing
the voltage. Averaging this power results in a zero
net power consumed even though large currents
and voltages would be measured!

In the real world, nothing is perfect though,

and the electrical resistance of the wires will have
the effect of reducing the angle of lag. Let's assume
that the inductor has a resistance of 10 ohms and
an inductance of 100 Mh. See Figure 3b.The
impedance of the inductor at 60Hz is about 38
ohms. To determine current, we find the total
impedance

Z=JyR+XLC =107 +38" =39.2Q
The phase angle is



0= F=7{=7525 ( WM i 'l;yclg-:ﬁ”43
The value of the current would be (approximately 0.4V, depending on
Rms value et capacitor and resistor tolerances), the
A A
I=%=4%%=3.06A : peak vilie ouqru;:; ung, pin |, goes mgn;f% in
turn, inverting in
giving an apparent power of 367 watts. to a high state, forcingngd;ep:tutpuu. pin
Only the power dissipated by the 7, to go low.This results in Q| being
resistance is true power and it is = 3 — peak-to-peak | turned on which charges the capacitor,
determined by 1 value CI through R2.
R . When the voltage on Cl again
P=FR = 3.06™10 = 93.6W crosses the threshold going positive,
l:,ul'- L set by Potl, U2a will switch back to a
or newave low output, driving U2b back to a high
values. output and turning off Q1 which stops
P = cosO(El) = 96.3W. charging C1.The values shown will pro-
Rarsirbers op—— duc_f_ha I-pulse/joule, which is |Hz/watt.
r,in an indu circu Ise width is
true power is always less than Voltage Figure 2 ap;r::ltn;::t pu::)OuS. b
apparent power. The ratio of true Voita l'l'.ll_t This configuration allows a full-
i e groiationship in | scle messument of geaer dan
shown, the power factor would - S mind about this circuit is the
equal stacked differential amplifiers are
P, Current extremely sensitive and must be
"_.H_Pw = 255, precisely balanced in terms of gain
across the four transistors. The gain,
QNS TR, Bl kg i e
g I i . as
Gilbert Cell derivative, to calculate 2 . = — uansimm at the mong temper-
true power. This circuit continuous- 60° 90° 180 270 360/ ature, the temperature coefficient of
ly produces the product of instanta- the copper shunt helps to cancel
neous voltage and current. out a change in transistor gain as
temperature changes. Where you
How It Works can run into a problem is when a
temperature gradient exists across
ﬁlm'l'h:al\!\s?;kihm?g;u fou:}mt;in (d)'nePTI and not all transistors are
[ are re 4): the same temperature. This condi-
optically-isolated AC current and tion results in erroneous readings
voltage measurement, the quadra- One complete cycle {360°) and makes it impossible to calibrate.
34: r;nmﬁplié;da:ss::ummer circuit, Believe me, | learned this the hard
C68H microproces- way. Always keep OPT| away from
Blocks re comained on o dresk Figure 3a and 3b =g S
boards and housed in a single
assembly. The MC68HCT05P6
Optically-Isolated AC Vo As is true with all microcon-
Current and Voltage 100 trollers, there are two parts to this
Measurement 5 Lo story: hardware and software. First,
T a discussion of the hardware config-
Refer to the schematic in uration will be presented, followed

Figure 5 for the following descrip-
tion. The current and voltage measurement is com-
posed of R, POTI, Shuntl, and half of Ul (the
LEDs).When an AC voltage is applied to the AC
input terminals, current flows through either the
D1-D3 pair or the D2-D4 pair, depending on the
polarity of the voltage. In the no-load case, current
flow through all diodes is equal since no voltage is
dropped across the shunt, S1.When a load is
applied to the AC output, there is a voltage drop
across the shunt and slightly less current will flow
in D3 and D4 than D| and D2.The decrease in
current flow makes a small change in the light out-
put also. The amount of light output is therefore
dependent on both voltage and current (remem-
ber that the product of voltage and current is
power) at any given time.

The 500k ohm pot (Pot2) in series with Rl, is
used to control the bias current through the LEDs
in the optocoupler. This bias current sets the rate
of discharge of CI, which determines the scaling
factor of the watt meter. As the voltage across the
shunt increases, it results in a lower voltage across
D3, D4, Pot2, and R1.This means less current flow,
and lower light output as the power being mea-
sured increases. For 220-240VAC operation, R1
and POT values must be changed. I've never oper-
ated this circuit above 120VAC so, while it should
work, | can't say exactly what value resistors will
be needed to keep the watt measurement correct.

Quadrature Multiplier and Summing
Circuit

The muldiplier and sum-
mer are made up of all the
components inside the dashed
block on the schematic. The
transistors in U3 form two
- stacked differential amplifiers,
in a modified Gilbert Cell
arrangement. The output is
proportional to the difference
in light output from the LEDs,
which we remember is a prod-
- uct of voltage and current

' (power).This Is fed into CI
where it accumulates (sums).

by a description of the software
that makes it all work.

Microcontroller Hardware

The Motorola MC68HC705P6 is an EPROM
version of the MC68HCO05Pé microcontroller. It is
a low-cost combination of a generic 68HC05 CPU
with a |16-bit timer, 176 bytes RAM, 4672 bytes
EPROM, and 21| general-purpose I/O lines. A block
diagram is shown in Figure 6.

The output pulses from the quadrature multi-
plier and summing circuit are input to the inter-
rupt pin on the microprocessor. The processor can
use this to count the number of pulses and,
because it's on an interrupt, the counting
can occur in the background without constant
attention from the main program.The interrupt pin
must be programmed to be edge-sensitive rather
than level-sensitive. Since the pulses generated by
the summing circuit are 400uS wide, a level sensi-
tive interrupt will cause the processor to be inter-
rupted many times during the pulse,

The clock generation consists of a 4,00MHz
crystal, two 22pF caps, and an 8.2 meg resistor. It's
important to include R3 in the clock circuit if
you're building this from scratch. This small amount
of load helps to get the internal oscillator started;
without it you may have trouble getting the
processor to operate. The same is true for the
Power On Reset circuit (POR), consisting of Cé
and R13.The power on reset must be long enough
for the crystal and power supply to stabilize. The
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Figure 4 — Watts Showing
block diagram.

values shown work well over temperature. The
LCD interface is straightforward and uses || of
the processor’s general-purpose I/O lines to imple-
ment the data/control path. The serial data output
PCO is for serial data out.

Since the MC68HC705P6 has no built-in
UART, and we want this design to be as cost-effec-
tive as possible, a “bit-banged™ serial port has been
implemented in software. This port is programmed
to be 9600 baud, eight data bits, two start bits, and
no parity. If you want to use this port with a PC,
the interface needs to be converted to RS232C or
RS422, whichever suits your needs. A sample
RS232 interface circuit is shown in Figure 7. DO
NOT CONNECT TO AN RS232 INTERFACE
WITHOUT THE PROPER CIRCUIT.

LCD interface

A |6-character-by-one-row LCD display is
interfaced to the processor using portA and portB
through J1,a |4-pin header. The LCD selected for
the interface is a DMC-161 |17A made by Optrex.

We accept Visa,
Mastercard, AmEx,
and Discover

To Order Call 1-800-227-3971

These LCDs are an industry standard; similar dis-
plays with the exact pin out and mounting are
available from many other manufacturers. It sells
for about $12.00 from Digi-Key.The interface to
the DMC-161 | 7A consists of 14 signals, as out-
lined below.

Pin Function

I Vss (ground)

Vee (+ 5Y)

Vee (wiper of a 5k pot connect to
pins | and 2)

RS (register select)

R/W (read/write)

EN (enable, negative-edge triggered)

DBO (least-significant data bit)

W

SN A

I
DB7 (most-significant data bit)

The enable (EN) signal latches RS and R/W on
the rising edge and clocks data on the trailing
edge. RS and R/W must be stable before E goes
high and must remain stable until E goes low

Attention: Gearheads

(observing set-up and hold times). Data must be
stable while E goes low (again, observing set-up
and held times). Power consumption should be
about 2-3mA. If you're building this without the PC
board, then care should be taken when connecting
power to the LCD. Reversing +5V and GND will
destroy the unit. Read your data sheet carefully to
correctly identify pins | and 2.

Microcontroller Software

All software for the Watts Showing was writ-
ten in 6805 assembly language. Assembly language
happens to be my language of choice for the "05
series processors. At least one software company
makes a limited ‘C’ compiler for this processor for
those of you who prefer ‘C” The software
overview is outlined in the following pseudo-code:

Power-on Reset

Initialize processor I/O, timers,
and A/D

Initialize LCD display

main Print start-up message

www.shrevesystems.com

Fax: 318-424-9771

| PowerMac 7200 | Global Village Bronze CMS Tower SCSI Case
R 4 168 pin DIMM slots External Modem Holds 4 5.25 full height drives
B Build your own Mac! | 2400 Bps/9600 Fax $gg
$99 Brand New! | $1 Each
Peltier Junction |[Logic Boards Power Supplies B -—-—- Claris Works
with heat sink Q610 Logic $99 Apple IIE $59 | 3.0 For
13/16" x 1 3/16" 0660 Av Logic Apple 11GS $69 & PC/Mac
$10 each or 3 for $25 | (0650 Logic N Mac IICX, Ci $99 * | EDOCS szg
Q800 Logic o Mac 11, X, FX $49 larisWorks
I:z’f‘:? é';s:,:‘“:;'ietg“ Q840 Logic  Processor [|Mac lISi $4g EEEEEEESEE
Display P 0610, 660AV, 6100 $149 |[Miscellaneous
Apple 8 bit Video Card $19
%ﬁ;:;?;?:ﬁe&";ngc; Newton 130 $179 |[Laserwriter inT $199
Without Lid : Apple ADB Keyboard 219
' Newton Carry Bags $19 1.44 Super Drive 49
ARpiS U Loprc Buniy Newton Fax Modems $19 | |Clone ADB Mousell $19
16 MB Flash Cards  $79 Quicktake 100 Camera  $129
$ 1 9 MacAlly ADB Keyboard |20 MB Flash Cards igg Bernouli 90 MB EXT $10
24 MB Flash Cards ~ $129
PDA Genuine Membrane
i2h R - 'c-::;he" Carry RAM Track Pad for
ower Su .
h +5V, -5V, +12V Oll:{:)l‘:t Let your paim 1 MB 30 Pin 4 For sl . laptop $2
$5 New $10 plot lead the lfe (4 MB 72 Pin 2 For $5

$25 minimum

order

Shreve Systems
1200 Marshall st

Returns su
Prices are s

%o restocking fee.

ect to ge without notice. We accept Visa
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Figure 5.

Start clock data = 38h for 4ms Data is latched on the falling edge of EN.Two
One_second_loop data = 0lh for 500ns types of control instructions require extra delay
Wait on clock for 10 “tics” data = 38h for 4ms time between the writing of the command and
(One second total time) data = 06h for 500ns writing data to be displayed. The DMC-16207 sup-
Get accumulated one-watt/ ports the instructions shown in Listing 2. These
second The display should be cleared with the cursor routines were taken from the Motorola HCO05
pulses in the far left position.To send characters to the Applications guide.These are the same routines
Write to display display, set ‘RS’ to logic ‘I’ then send the ASCII that are used in the Watts Showing.
Add to accumulated watt/ code for the character. The cursor will automati-
seconds cally increment to the next position, but only for Timer Routines
Convert to watt hours the first eight locations. This is because the 16xI
Write to display uses the following memory map: Obviously, a watt hour accumulation cannot
Output watts and watt-hours be accurately made without an internal clock. For
to serial port 80:81:82:83:84:85:86:87:C0:C |:C2:C3:C4:C5:C6:C7 the digital watt meter, we use a clock that ‘ticks’ at
branch to main 10Hz, for a resolution of 0.lsec.This is accom-
The cursor starts out on address 80, incre- plished by utilizing the internal 16-bit programma-
This is a simple structure and programmers ments to 81,82,83. etc.When the cursor is in posi- | ble timer of the 68HC705.A complete description
should always strive to keep program structures tion 87, it will increment to 88, not CO. So you of this timer is found in the MC68HC705P6 data
simple. When the program structure is too com- must keep track of the current cursor position in book and the Motorola HCOS applications guide,
plex, then the structure should be decomposed to software and change the internal character address | both available from Motorola. Listing 3 demon-
keep each element of your design simple. for positions 9-16. Listing | is an example of this strates how to set up a |100mS loop for timekeep-
function. Routines for writing data and control ing. The basic form of this routine is taken from
LCD I/F Routines words to the LCD are PUT_DATA and the HCOS applications guide.
PUT_CTRL. For the control words, the app note
The following LCD initialization was taken instructs us to perform the following sequence: Building and Testing
from the Optrex LCD data sheet. :
1. Set RIW = 0 to write to the LCD. the Watts Showing
Initialization: 2. Set RS = 0, for an instruction byte.
set RS and R/W to logic 0 3. Place data on DBO-DB7. | like the build a lictle, test a little approach,
data = 38h for 4ms 4.Toggle EN (low-high-low). starting with the printed circuit board. Install and
data = Ofh for 500ns solder all the IC sockets, observing the proper

i) SATELLITE TV - HACKERS ‘BIBLE

The SECRETS are REVEALED!

o'lheprinciplesol'sscurtty

o Descrambler building blocks
. Smmwds,lrwonmtionwars&stu mistakes
o Cracking codes (includes DirecTv soureacode)
¢ Installing and hooking up descramblers
¢ Video manipulative systems...and much more...

| nacﬁrﬁarrrerffmmmcs- www.baylin.com
‘ (0S8N BIRO 106} or... call 800-483-2423 576 pages, 6" x 8-172"
o (s amitoeseaa0r) ORDER via Iternet or Send $60 plus $5 s to e
SR TS ST AN o . rowhacaiisians

WWW.BLKFEATHER.COM|

BTN CEe S SURP S ELEC RIS RS FREE CATALOG - Satellite TV books, videos and software
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pinl location. Next, solder all resistors, capacitors,
potentiometers, and diode, CR 1. Install Ul, U2, and
the 4.00MHz crystal. Solder two 22GA wires to
the power switch and then solder their unconnect-
ed ends to the PC board as shown in Figure 8.
Solder the power input wires to the board,
observing polarity.

Using an ohmmeter, measure the resistance
form pin 28 to pin 14 of U4.The reading should be
>100K ohms.This verifies that the +5V is not
shorted to ground. Be sure the on-off switch is in
the off position, and connect a 6V to 12V DC
source to the power input. Put the switch in the
on position. Measure the voltage between pin 28
and pin 14 of U4.The voltage should be 5.0V
25V

Measure the voltage from pin 10, OPTI to
ground. The reading should be 1.22 + 0.05V. If
either voltage is not correct, then stop and
recheck your work. Only proceed when any prob-
lems have been corrected.

Put the switch in the off position and remove
the power. Install the LM393 in the socket, apply
power, and put the switch to the ‘on’ position.
Using a scope, or some other means to detect fast
pulses — such as a logic probe — look at pin 7 of

ARN5M

IS
W.M

i. REMrukH \;i:

-----tttt-sn-ititttottﬁ.*tt.ﬁot«aa‘uan-\u-nurnm--nu-r e

_* PUT_LCD - Write data word to LCD peripheral

-  Enter with data word in accumulator
B ~ Return with original values of X & A
i Delay ~120uS after data write
tﬁi*ii“.titti.ititii.*i lt.ll‘&t‘.*.iill.‘lt.'t-tttit"t
PUT_LCD
fE TR T TEMPX ;Save X .
STA  TEMPA ;Save A
 PORTA ;Write data word to LCD
- 6,PORTB ;RS>1 :
5PORTB :E>1
5,PORTB ;E>0
G.PORTB RS->O
. - .20*6—'1115/—-120»8 v
'L120  DECX ay loop ~120pS
BNE L120 20-19 19-18..1-0
LDA  TEMPA Resm A
- LDX  TEMPX ;RestoreX
RTS © ;*% RETURN **
: l.lslina 2 pu:_m:.s mg_l.cn
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An - ) : 5
;3‘ Loop 256‘1&-‘ 1 uS/M%S Delay

the LM393. This is the output of the summing cir-
cuit and interrupts the microcontroller. You should
be able to adjust POT2 to get a constant hi voltage
on this pin.

If you're seeing many 400uS pulses no matter
what the POT setting, then there is a problem
which must be corrected. The same is true if you
cannot adjust POT2 to produce pulses on pin 7.
Adjust POT2 to the point which just causes the
pulses to disappear. This will be the default setting
the first time AC power is applied. Power off and
remove the battery again.

Install the LCD as shown.Watch the orienta-
tion and be sure that it is level across the entire
plane of the display. Using the |6GA wire, make
the two milliohm shunt as directed. Cut the 16GA
wire to a length of 6.3 inches. Strip .25 inch from
each end and solder to the board as shown. This
makes a 5.8 inch shunt with a resistance of .002
ohms.

Now add the AC

middle. Strip back 2.5 inch of the outside insulation
and about .25 inch of insulation from each wire.

The next steps must be performed exactly as stat-
ed for safety reasons.

From the end with the male plug, solder the
black wire to the hot-in and the white wire to the
neutral-in locations. From the end with the female
receptacle, solder the black wire to the hot-out
and the white wire to the neutral-out locations.
The green wires from both sides should be spliced
with a wire nut. The board is now ready for instal-
lation into the case.

Prepare the case — refer to the drawing —
first by drilling the 5/16 inch holes for the exten-
sion cord (this may vary according to the power
cord used) and the .25 inch hole for the power
switch and AC adapter socket as shown. Place the
plastic lens in the display opening of the case, on

;nv
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power cord. Be sure to
use a three-wire
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the inside. Using the four .125 inch spacers
and four #4 screws provided, mount the

PCB assembly into the top half of the case inning of main timing loop
with the LCD pressed against the plastic Beg l.h;%p n:tlncutad once every 10mS {mcﬂy)
lens, install the power switch, and the A pass through all major mak routines takes

power receptacle into the case. Install the
pre-programmed MC68HC705 into the
socket. Be sure to observe pin . Installing
the chip backwards will result in its destruction.
Make sure the power switch is in the off
position and plug in the wall transformer.

Put the switch in the on position and
the display should read 000W-0000VWH.
Use POT3 to set the LCD contrast to your
liking. NOTE: You may not have all 000s in
the Watts display because it has not been
calibrated yet. Don't worry, yet. Use POT2
to zero the Watts display. If it won't zero
out, then worry.

At this point, it's time to connect Watts
Showing to 120VAC. With the top half of
the case laying face down — so the PCB is
facing up — plug the power cord into a
convenient outlet.

SAFETY NOTICE: There is |120VAC
on the circuit board, so please use extreme
caution. Use an AC voltmeter to measure
the potential of the PCB ground to AC
ground on an outlet. There should be no
more than a few volts differential. If you
read over 20VAC, then your circuit is not
isolated and MUST be fixed before continu-
ing. In some cases, a ‘ghost’ voltage reading
of more than 20VYAC could exist. To know if
it'’s real, put a 100k resistor across PCB
ground and AC ground and apply AC power.
If it’s a ‘ghost’ voltage, then it will drop to
near zero VAC. If the voltage holds, it's real.

Disconnect AC power and connect a scope to
the anode end of DI. Reconnect AC power and
adjust POT2 up and down, using an insulated
screwdriver, to a point where the pulses just stop.

Now connect a 60W light bulb to the output cord.

Turn on the light and the pulses should reappear
on the anode of D 1. Turn the light off and stand up
the case so that the LCD is visible, and alsc with
POTI and POT2 accessible.

Turn the light on and adjust POT | for a Watt
reading of 60 + | watts. Reset the zero point again
by turning off the light and

_nttat-anttwt-'twto-ttttitottottjiitpoto' .

‘Mm»mm.tm&m'.
‘nchomcmﬂvepnnestnlumouﬂun 0
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shielded from air currents or direct incandescent
light which might warm the part.

Turn off Watts Showing and unplug it from the
120VAC outlet. Put the strain relief’s on the power
cords and put both halves of the case together
around each strain relief. Use the four screws to
tighten the case halves and you're done.

Using Watts Showing

You can use Watts Showing to collect data on
energy usage costs for appliances around your

AR R AR AR ARy

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING...

with the AES leamimg system/
embedded control system.
Extensive manuals guide
you through your
development project

All programming

and hardware details
explained. Complete schematics.
Leam to program the LCD, keypad
digital, analog, and serial JO. for
your applications.

THREE MODELS AVAILABLE.
Choose from an Intel 8051,
Intel 8088, or Motorola 68HC11

based system.
All models come with:

| - 32K Byte ROM, 32K Byte RAM - 2 by 16 Liguid
Crystal Display - 4 by 5 Kcypad « Digital, Analog,
and Serial O - Interrupts timers, chip-sclects «
26 pin cxpansion connector « Built-in Logic Probe «
Power Supply (can also be battery operated) «
Powerful ROM MONITOR to help you program -
Connects to your PC for programming or data
logging (cable included) - Assembly, BASIC, and
€ programming(varics with model) - Program disks
with Cross ibler and many, well
progrm examples - User's Manuals: cover all

500 pages) = C bled and

ready 1o use + Source code for all drivers and
MONITOR « Optional Text Book

Everything you need. F‘mm $279
Money Back Guarantee
Call for Free Info Pack, or see
WEB at http://www.aesmicro.com
714-979-1091, FAX 714-979-1093

Call 1-800-730-3232

AES 2110 S. LYON ST, STE. C, SANTAANA, CA 82705 USA

home or office or make sure that a power-strip’s
ratings won't be exceeded by all of the devices
plugged into it. Take a freezer, for example, A typi-
cal household freezer will require 200-400 watts
when the compressor is running. But the compres-
sor only runs when its inside temperature exceeds
the thermostatically-controlled value. At any given
time, it may or may not

adjusting POT2 to the point INTERNAL be running. If you con-
at which the V\&a):gs dusj;lay coe ¢—I CPU CLOCK osc1 ngr 213 Lr‘eezegl;‘ t\?Va
just goes to a reading. . “2 osc rou, tts
Turn the light back on and [ | B Showing, and let it run
readjust POT| for 60 | for a day, you can see the
watts. This time when the il 16-8IT TIMER .a—PO7TCAP total watt hours accumu-
light is turned off, POT2 =T [cr | [ il J "““”W‘“E —»-TCMP lated over time. After
won't require much adjust- HC0s CPU e L8 allowing it to run for 24
ment, if any, to reach the RGN pp —— hours, you can multiply
point of just zeroing the the watt-hours accumu-
Watts display. CPUREGISTERS o Le—s-PCIVRy lated by your local power
Try to keep any breeze & |« >-PCRIADD provider’s rate to get
away from the opto-isolator g o cost-per-day of freezer
when calibrating. The stacked [eloojefolejojojsirfsncesn | & 3 o operation.
e e FlElEl [ it
sensitive mperature ut $0.085 per kilo-
gradients across the part. It conocooeres  [1]1[1j[1]Mjz|c] 5 <—>-PC2 watt hour in the US. If
will be impossible to properly 5 | —-PC1 your freezer used 2000
calibrate if air currents are | 000 Wrhr a day, the cost
moving across Ul. would be $.17 or $5.10
Let the unit sit with r TN MESGES per month. Of course,
power on for about 10 min- [ the duty cycle will vary
of achmrments for & i el [ - Hior | B e Wion iy the Eatasmtd
O U en " a final = et — on in the an
bration. Keep in mind the 8 | < lewrmt the ambient temperature
thermal sensitivity of the | BOOTLOADER ROM — 239 BYTES i E |8 i where the freezer is
opto-coupler and be sure it's 8 TEeL located.
g Finally, | would like
PBS/SD0~—-] POﬂ;gpAND a —3=PA1 to thank sym
re 6 — PBE/SOl == ReNisTens | ) Woodward for his design
MCOBHETO5PO PBY/SCK-—] AND LOGIC -V of the modified Gilbert
block diagram. & o3 Cell power measurement
circuit. NV
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PlCmicros & BASIC

PicBasic Compiler - $99.95
Put BASIC Stamp | programs right
into a PIC microcontroller - no BS|
module necessary! The programs

run faster and can be longer. You

also get more variables and extra instructions. For
mid-range PIC12C67x, 16C55x, 6xx, Tax, 8x, 9xx

PicBasic Pro Compiler - $249.95

PicBasic Pro is BASIC Stamp Il compatible, and
like the standard compiler above, elminates the
need for a BS2 module. Pro adds built-in LCD
support, interrupts in BASIC, arrays, program
size to 16K, real If. . Then..Else and 1/O to any
PIC pin. For mid-range PIC12C67x, 16C55x,
6xx, Txx, Bx, 87x, 9xx and high-end 17Cxxx.

New! PIC-X1
Experimenter/
Lab Board
Bare PCB only - $49.95
Kit with parts - §139.95
Assembled - $199.95

EPIC Plus PIC Programmer - $59.95

_ Programs PIC12C5xx, 67x,
14Cxxx, 16C505, 55x, 6xx,
Txx, Bx, 87x and 9xx
Optional ZIF adapters for
DIP, SOIC, MQFP, PLCC.

Runs off two 9-volt batis or optional AC adapter.
Includes programming software and assembler

PICProto
Prototyping Boards
Get it wired quicker! High-qual

blank prototyping boards for
PICmicros. Holds 5V reg, caps,
osc, DB9-25, large proto area
$8.95-51995

microngineering Labs, S
| Box 7532 Colorado Springs CO 80933 |
L [;m 520-5323 mn 5201867 fax )

# http://www.melabs.com ._

Write In 189 on Reader Service Card.

ON-LINE AUCTION
WWW.gosam.com

HP
WAVETEK
FLUKE
TEKTRONIX
Other electronic “stuff”
Auctions every
2nd & 4th week

Can’t wait till your next
swap meet? log-on@
WWW.gosam.com

PRINTERS

samelectronics.com

Canon, HP, Epson,
Lexmark
Order on-line & SAVE

MONITORS
ACER, NEC, etc.

samelectronics.com

16 Aveust 1999/Nuts & Volis Magazine

Dear Nuts & Volts:

| just received my first subscription issue of
Nuts & Volts, June '99, and [ just had to say how
impressed | am with the wealth of information
contained within.

As an electronics technician, it is very impor-
tant to me to stay current with the changes in
technology.

Your writers and contributors are very knowl-
edgeable and seem eager to solve any reader
problems with an enthusiasm that has driven me
to want to expand my knowledge into other areas
of electronics.

As | have not yet had the opportunity to send
you a problem (my questions seem to get
answered before | ask them), it is reassuring to
know that there is such a knowledge base to seek
advice from.

Case in point: | work for a Christian-run elec-
tronics repair facility in NY, and the owner built a
cross 12' x 7' with flashing LEDs and in the cen-
ter of the cross bar is the name JESUS in super
bright LEDs. We have requests to build others,

NEW RELEASE OF PROBE
VERSION 5.0 SOFTWARE

ataFile, Inc. announces a new release of its

lar PROBE software,Version 5.0, now in its

year. PROBE works exclusively with
Optoelectronic’s Optocom, Optoscan 456, 456 Lite, and
535 computer-to-scanner interfaces.Version 5.0 contin-
ues in its tradition of delivering new and innovative fea-
tures for ¢ ontrolled scanning.

PROBE Version 5.0 increases accuracy, speed, and
control for unattended scanning, searching, and logging
of active frequencies. Added to that, enhanced frequency
data management tools and more functions to improve
%overall ease of use and computer control for

scanning performance.
ptgneofmggmounomblefeammindmmm-
sion of PROBE is su of Optoelectronic’s new
Optocom scanner. Unlike most rog‘amswhichme
’s “OS535 Emulation mode, " PROBE V5.0 uses
gg:lo:fom's"naﬁve mod:ndwhlm pm;ifd:;an mhano;d
scanning speed and support Optocom
38400 baud capability. PROBE also supports access to
features such as computer-controlled volume and
control and stand-alone scanner operation.You
can up to 100 frequencies including delay settings
into the Optocom for scanning without the computer.

PROBE's conventional scan capabilities.
(PROBE does Dnomoﬂ"wnldng” at ;ﬁgs ﬁme.z,
eatDat-ﬁIu@anl.oom r
mmdmﬂsmdcunmt and

informa-
g?ﬁrmmﬂmat 0. Box 201 11, St. Louis, MO

but needed to develop a self-contained power sup-
ply so the cross could be just plugged into a 110
VAC source.
On pages 22, 23 of June '99 was my answer
for a low-voltage, high-current power supply.
Just for that reason, you have a reader for
life. Keep up the great work.
Edward C. Anderson, Jr.
ecajr@acmenet.net

Dear Nuts & Volts:

A reader asked how to change the receive fre-
quency of a Plectron monitor (Tech Forum ques-
tion 5998). The advice given was correct, but a
little incomplete.

While it is true that all you need to do is use a
crystal of a different frequency, there is much
more that you need to specify about the crystal
besides its frequency.

For example, the crystal will almost certainly
be an overtone unit, or one which oscillates readi-
ly at the third, fifth, or seventh harmonic.

Continued on page 86

USING TALK-N-MAIL TO
BRING E-MAIL
COMMUNICATION TO LIFE

has released Talk-n-Mail
version 2000. an E-Mail software

that brl!grmuld-
media and Internet wchnolg?
Mail communication. With Talk-n-Mail, you use a micro-
phone, animated pictures, and other cool stuff to create
and send E-Mails.

Talk-n-MaHlsa?mlnmandﬁmm use. It offers
much a5 Chrisena, Bircay Comprees Sport, Kks
such as Christmas, s,
Only,and Love and Romance. lts documentation is easy
to understand and full of attractive pictures

Talk-n-Mail uses objects instead of an enﬂre picture
to hold everything together. An object can be an animal,
a set of billboard-style text playing frame by frame, or a
sound script.You define how an gilect like, and
tell it how to move and how to respond to your mouse
click. With objects, your imagination is the only limita-

tion to your creativity.

Talk-n-MaiI uses unlquamchnlqlmplm industri-
al standard ion technology to reduce the size
of your E-Mail anddmsreduce_ﬂlemwmdor
receive E-Mails. i m' =

Talk—n-?‘hiim seamlessly other -

such as Yahoo! Mail, America Online Mall,
l-lmnﬁ,E:dom.andMicmsoﬁOuﬂook.

Talk-n-Mail runs on Windows 95/98/NT and costs
US $39.98. It has the Gift Pack discount for multiple
user licenses. hdmmﬂmaiﬂyﬁnﬁuﬁﬁu
B, Formorehfumﬁon.




MCM Electronics

For over 20 years, MCM has been the leading supplier to the electronics
service indusiry. Hu ?o inventory, rapid delivery and competitive prices have

made MCM the choice for:

¢ Hobbyists
L Educato:s

sConstructed with durable
lightweight aluminum « Adjustable
dividers #Tool palate with 17 fool
pockets sDimensions: 18
x 13" x 6% +Regular
price $39.95

Choose the size that best suifs
your needs. All models have
binding post connections, 4A,
7A and 10A versions include a
cigarette lighter receptacie.
Ripple voitage: <50mV. full
load.

Continuous/Surge
Order # Current (eqa.)
72-6621 4A/6A $29.95
72-6622 7A/10A 49.95
72-6623 10A/14A 64.95
72-6624 15A/20A 84.95
726625 20A/25A 99.95

CEEBEK

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

Order # Description Reg.

28-4795 W audio amplifier S

28-4796 5W audio amplifier 13 11.15

28-4800 5W x 2 stereo amplifier 24: 19.96

28-4801 15W x 2 39495 31.96
stereo amplifier

28-4851 88-108MHz 24495 19.96
FM transmitter

28-4785 2 digit LED counter 1495 11.96

28-5115 Flip-flop relay 50 11.96

28-4825 VOX relay 17 14.36

28-4815 Electric 7.16
preamplifier

*Measures only 1%° square «3.6mm
lens #92° viewing angle *Requires
12VDC. 100mA «NTSC composite
video output «750hm
*Regular price $79.95

Great for projects or as a battery
eliminator. Provides 2A output on
any of the following voltages: 3, 4!
6, 7%, 9 and 12VDC.
Regular price $16.95

» Service Technicians
* Installers

MCM..co couc
Popular woofer design is the
foundation of many home
and auto speaker systems.
70W/100W RMS/peak capacity,
frequency response 30Hz~3.5KHz.
8ohm. Other sizes available.
Regular price $13.50

Includes last channel recall,
channel memory, switched AC
outlet and sleep timer. Remote
requires fwo “AA” batteries
(MCM #290-070).

Regular price $61.75.

Great for use with any
benchiop power supply.
Allows easy connection
and disconnection of
multiple accessories. sDC TSNS
voltage meter »15A fuse «Power
switch -Eight pairs of RF bypassed
blndin *Regular

o 34295

Ideal for anyone interested in
buliding their own powered
subwoofer. slsolated left/right
speaker level inputs «Single line
level input =«40W/50W RMS/peak
output.e Auto turm-on
«Continuously variable
40Hz~180Hz crossover
sAdjustable level control

A step-up from or #50-6270,
this power amplifier features
speaker level inputs, satellite
outputs and line level inputs.
«70W RMS output «Auto
tum—on «12dB continuously
variable 60Hz~160Hz crossover
*Remote mount adjustable
level control sNote: AC power
cord not included, must be
purchased separately.

Order # Description

(ea.)

(2-9)
50-6275 Amplifier module $89.95 $79.95

23-145 3'power cord 2.59 -
23-130 & power cord 2.99 -
23200 10 power cord 3.99 -

MCM ELECTRONICS®
PARIK DA.

Write In 47 on Reader Service Card.

3% digit DMM measures
TENMA AC/DC voltage from
200mV~600V, resistance to 2000Mohm,
capacitance to 20pF, transistor hFE
gain and audible continuity test.
Requires 9V battery (#290-080) not
included. Dimensions: 2%" (W) x 5%" (H)
% 14" (D). Regular price $65.95

5

12 volt, 4.5 Amp/hour battery
is ideal for security and other
power backup applications. 0.25
tabs accept standard
quick-disconnects.
Dimensions 3%" x 24" x 4°,
Regular price $26.95

increased flexibility. 20MHz bandwidth is ideal in the
classroom or for general service
applications. Includes two 10:1 test
probes. Regular price $395.00

Remote controlled RF switch
allows selection from two
sources for output fo TV or
VCR, via infrared remote.
Frequency range:
SMHz~8900MHz. “F* type
Infout connections. Remote
requires two "AA" batteries not
Included (#290-070).

Regular price $25.75

Ideal when TVs or VCRs are
to be connected with
overseas models. Accepts
NTSC signal and provides PAJ
output. Connects between |
VCR video line out and TV
video line in. Requires
television with vertical hold
control. Includes 120/240V switchable
AC adaptor. Regular price $49.95

Same Day Shipping! -
In stock orders received | &,

by 5:00 p.m. (YOUR TIME), are

shipped the same day.

SOURCE CODE: NVM26
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STAMP
APPLICATIONS &%

by Lon Elazner

Putting the Spotlieht on CASIC Stamp

Irolects. | linnts., aannad Niees

Sta ntrolled High Pow
S H-Bridge i -

t seems like quite a few people

are using BASIC Stamps as the

brains in low-level robotics.

Because of simplicity, ease of

use, and versatility, it's no

wonder that the BASIC Stamp
is finding wide spread use with hobby-
ists and amateur robotics groups.

Overview

On the Stamp List — an informative E-Mail
list provided by Parallax — | routinely see ques-
tions about how to bridge the gap between
power devices and the BASIC Stamp. Often
times, the applications require relatively high
power motors for robotics, or other more indus-
trial needs. | thought it might be interesting to
share my experiences with an IC that I've used
several times in the past.

This circuit can be used for controlling high
current motors, driving relays, controlling
lamps, and powering heating elements, just to
name a few of the possible applications.

Defining the Design

The first thing that needs to be defined is
what | mean by “high power” For the purposes
of this article, | think we should limit it to about
30V and no more than 30A (so anything in the
area of 900W). In the real world of hydroelectric
dams and power utility companies, 200W is
minuscule. But here, in the land of BASIC
Stamps, | feel pretty comfortable using the "high
power" moniker for this circuit.

One of the first concems a designer has to
face when confronted with high power require-

ments is the question of power dissipation. Any
voltage drop across a device carrying current is
accompanied with power being dissipated in the
device as heat. In high current applications, any
voltage drop can create significant needs for
heatsinks and other means of removing the heat
from the current carrying device.

For instance, take a power diode with a for-
ward voltage drop of 0.5V. This diode carrying a
load current of 1A would be required to dissi-
pate 0.5W of power (Power = Voltage*Current;
P=VI). That is not too big of a deal. But increase
the diodes load current to 30A and you've got a
problem, a 15W problem.

switch. The ¢
MOSFET, like the & 7t
BJT, comes in &
two basic flavors.
They are the P
channel (analo-
gous to the PNP- &7
BJT) and the N- g~
channel (analo-
gous to the NPN-
BJT). A MOSFET typically has
three points of connection. They are: the gate,
drain, and source (similar to the base, collector,
and emitter of a BJT).

All MOSFETs have an "on resistance." This
can be considered a resistor in series with your
load. In a particular MOSFET data sheet, this

For this reason, designers will often
attempt to reduce the voltage drops
that might be found in a high current
application. A device that is ideal for
this is the MOSFET (are you ready for
this — metal-oxide-semiconductor-
field-effect-transistor), which can be
considered a voltage-controlled switch.
Like the BJT (bipolar-junction-transis-
tor, such as a 2N3904), the MOSFET
can be biased into its active region (not
all the way on, or all the way off). But in
power switching applications, that is
rarely done. In this design, the
MOSFETs will be used either in the on
or off state. Many applications require a
load to be "turned on/off." This often

LoGIC

HARRIS SEME. HIP4081A BLOCK DIAGRAM

o

g2

R 3

means closing (on) or opening (off) a
current path to your load, and

MOSFETs are ideal for this purpose.

Previously, | defined high power as
meaning about 900W. In a perfect sys-
tem, we would lose no power in our
MOSFETs as they switch our load into
or out of the circuit. Therefore, all of the
900W would be dissipated by our load.
But, of course, this isn't the case.

A little bit of information about
MOSFETs would probably be helpful at
this point. As | mentioned earlier, a
MOSFET can be considered a voltage-
controlled switch. This differs from a

MOTOR FORWARD

BJT which is a current-controlled

Explore Fuzzy Logic
ith the AL220 device and
Fuzzy Logic Applications Expert (FAE) Development System.

The AL220 Device is a complete Single Chip Fuzzy Logic microcontroller which contains 4 analog
inputs and 4 analog outputs. It was voted the most innovative product of 1994 by EDN magizine.
Now it is available with a complete PC based development system, programmer, and real time hard-
ware Emulator for hobbiest as well as professionals! Check out our web site at
www.BasiConcepts.com for free data sheets, application notes, and additional product information.

Order Description Price Each

AL220 18 Pin Dip AL220 Device $12

FAE FAE Dev System for Win 95/98 on CD $65

Hobby Pack AL220, FAE, and Printer Port Programmer  $95

Professional AL220, FAE, Programmer, and $495
Pack Real Time Hardware Emulator System

BasiConcepts, Inc. 312 W. First St. Suite 201, Sanford, FL 32771
Tel: (407)322-5608 Fax: (407)322-5609 Email: info(@BasiConcepts.com

Factory Direct

REGORDER

"BUILT LIKE R BATTLESHIP"
SPECIAL

« Heavy duty commercial recorder -
NOT improvised from consumer mode:

COD%s OK. Sorry, no credit cards. Free catalog USA only; other countries $5. PﬁcelnduduuPsmiasmnmPre-Pmofdm

m mﬁﬂ Executive Park Bivd. #4600 San Francisco, CA 94134

Phone: (415) 468-2086 - Fax: (415) 468-2087 « Web: www.vikingint.com
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that allows you to
change the direction of
— current flow through a

load. This is done by

sinvoe
(Lt R
A_| vour M i
B 1w
ks
A G B L Ko

selecting which pair of
switches are on and
which pair are off. This
is particularly useful for
controlling bi-direction-
al motors.

We'll assume that
our load is a3 motor for

this design, although
many types of loads
could be controlled with
the circuit that will be
defined here. An H-

bridge requires that

there be two switches

located between the
system voltage supply

and the load, and two

value is typically listed as Rdson (resistance from drain
to source while the device is on). N channel MOSFETs
typically have a lower Rdson resistance as compared to
the P channel types. Most power dissipated by a MOS-
FET is due to the Rdson value. The Rdson value is also
dependent on the "gate drive voltage" (voltage on the
gate when referenced to the source).

Therefore, for high power applications, you would
want to do several things to minimize power dissipa-
tion in your circuit. You would use N-channel
MOSFETs with low Rdson values. It is desirable to max-
imize the gate drive voltage in order to minimize the
Rdson of your MOSFET. You would also ensure that
when you turn your MOSFET on, the gate drive voltage
would have a fast rise time to minimize the amount of
time that the MOSFET is in its active region (the fall
time of the gate drive voltage is also important when
turning a MOSFET off).

This brings us to the concept of an H-bridge. The
H-bridge is a configuration of four switching devices

switches located
between the load and the system ground retum. To
reduce power dissipation, it is desirable to use N chan-
nel MOSFETs for each of the four switches. This cre-
ates a significant problem. To fully turn on an N chan-
nel MOSFET, the gate drive voltage should be about
12V above the voltage at that MOSFET's source. In an
H-bridge, the high side switches will have their source
pins at the system voltage level when they are on. For
example, in the system being designed here, I'll be
using 18-20VDC for the system voltage. That means I'll
need roughly 30-32V to drive my high side N channel
MOSFETs. Things are definitely getting complicated!

Connecting the Parts

Have you ever looked at an engineering problem
before and said "Hey, this should definitely be easier
than it is turning out to be?" Well, | think the people at
Harris Semiconductor (mvw.semi.harﬁs.com? did just
that when they designed the HIP4081A H-bridge

The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877

ez

EQemd X TON

hitp:/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/9096

UG-21B/9913.....$6.00 Pins Only......$1.50
UG-21D/9913.....$4.00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259 ..........50.90
UG-176/U Reducer RG-59/8X. .25 or 5/$1.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-258/Gold Pin ..
- OD or 1ﬂl$9 m

MIL-Spec Coax Available (Teflon, PVC lIA)

New Product: Belden 9913F. 9913 with
High Density PE Foam dielectric, stranded
center cond. and Duobond IIl Jacket...

BOM(HSTGOOHOOH
Also New: 9092, RG8X with Type Il Jacket
IntroPrice..........coi $23.001100ft

Call for Specials of the Month

Full Line of Audio Connectors for Icom,
Kenwood, and Yaesu

8 Pin Mike Female ...................ccones $2.50

B Pin Mike Male Panel . . $2.50
13 Pin DIN for Kenwood.. .$2.75
8 Pin DIN for lcom ...... 1.00
8 Pin DIN for Kenwood. $1.50

Prices Do Not Include Shipping

Orders  800/783-2666
Info  301/840-6477
FAX  301/869-3680
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2 4
Ymax(A1)=41.25 V

VYmax(A2)=12.03 V¥V

driver chip.
This device provides a logic level interface
to an all N-channel MOSFET H-bridge. It also

prevents things like shoot-through (inadvertent- -

ly tuming on the wrong switches and shorting
your supply to ground through your H-bridge,
usually resulting in transistors with cracks, miss-
ing legs, and that funny melted electronics
smell).

The HIP4081A has on-board charge-pumps
and upper bias supplies that are used to raise

the gate drive voltage of the upper MOSFETs
above the system bus voltage when they are
turned on. This is routinely called a "high-side
driver;" two of which are required for an N-
channel H-bridge. Figure 2 shows the logic
states required for changing the current flow in
an H-bridge. In many loads, the amount of cur-
rent passing through the load is required for
control, as well as the current direction. With a
motor as your load, this translates to controlling
both motor speed and direction. To control
speed you can turn on the appropriate high side
switch, and then pulse width modulate (PWM)
the low side switch.

For the HIP4081A, the control pins are
considered high for assertion, meaning that a
logic high enables that function. For instance, a
logic high (+5V) at the ALI and BHI pins would
turn on the B high side driver, as well as the A
low side driver.

Component selection for the HIP4081A is
relatively simple. | selected the Harris HRF3205
MOSFET which has an Rdson of about eight
milli-ohms (0.008 ohms) for the four H-bridge
switches. The charge-pump diodes selected
were from Digi-Key, but virtually any 60V
Schottky diode would work for this application.
The charge-pump capacitor (C3,C4) should be
at least 10 times the input capacitance of your
MOSFET.

The HRF3205 has an input capacitance of
4000pF. | used 0.22uF capacitors, which are
oversized but worked fine. The HRF3205 is
rated for 55V and 75A. At 30V and 30A, | think
we're well within its safe operating range.

RESOUR.

For more information c;n the
BASIC Stamp, contact:

Inc.

3805 Atherton Road, #102
Rocklin, CA 95765
phone (916) 624-8333
http://www.parallaxinc.com

o

Scott Edwards

Electronics, Inc.
1939 S. Frontage Rd. Ste. F
Sierra Vista, AZ 85635
phone 520-459-4802
fax 520-459-0623
www,seetron.com info@seetron.com

——

3029 Esplanade Suite F
Chico, CA 95973
E-Mail: lon@solutions-cubed.com
www.solutions-cubed.com
Phone: 530-891-8045
Fax: 530-891-1643

| included a power supply circuit that is
required for powering the HIP4081A with the
motor voltage. This was also used to provide
power to the BASIC Stamp. Some additional
protection should be added to any noisy circuit
to help protect the logic components. In this
case, a bi-direction transient voltage suppressor
(TVS) could be placed across the motor.
Furthermore, RC snubbers, additional supres-
sors, zener diodes, and poly-fuses could be
used to reduce or contain transient voltage
spikes.

There are protective gate resistors and
zener diodes on each MOSFET which will slow
the rise and fall times of the gate drive voltage
but they do not have much effect on the perfor-
mance of this particular circuit. Figure 3 shows
the finished schematic.

Power dissipation for this circuit at 30A is
around 15W. Additionally, this power dissipa-
tion is split between two semiconductors (7.2W
= 30A2'0.008ohms; P=I2R). This makes
heatsinking easier. At 10A, virtually no heatsink-
ing would be required.

MOSFETs are also ideal for paralleling. They

WIDGETS

Sensors to RS232, 422 or 485

Starting at $199

Each system comes complete with one
sensor, 10, 12 or 14 bit resolution w/ 7
extra channels of A/D, 30k of remote
data storage, power supply, serial cable
and WINLP-Lite data acquisition
software (trending, storing and display)

1-888-597-3588

FAX (530) 647 8961

PRESSURE
THERMOCOUPLE
RTD

VOLTAGE

CURRENT
MOTION
GASES
RH PO Box 1683 PoLLocK PINES CA. 95728

LEMON-PLADD INC.

And more

WWW.LEMONPLADD.COM

FNB40xh simiiss:  7.2v
FNB-47xh pueq

FNB-26 pack pinag

FNB-11 pack (5w)

EBP-20ns pack
EBP-22nh pk.(5w)

(530) 647-2028 EDH-11

ICZAI=0| AUGUST 1999 SUPER SPECIALS!

Packs & Charger for YAESU FT-50R / 40R / 10R:
650mAh $41.95
7.2v 1800mAh $49.96

For YAESUFT-51R/41R/ 11R:

For YAESU FT-530/416/816/ 76/ 26:
7.2v 1600mAh $32.96

For YAESUFT-411/470/73/33/23:
12.0v  600mah $24.95

Packs for ALINCO D.J-580 / 582/ 180 radios:
7.2v 1500mAh $29.95
12.0v 1000mAn $36.95

For \COM IC-2SAT / W2A / 3SAT / 4SAT elc:

For ICOM 02AT eic & Radlio Shack HTX-202 /404;
BP-8h pack 84v 1400mAh $32.96

For KENWOOD TH-79A/ 42A / 22A:
PB-32xh packowen  6.0v 1000mAh §20.96

For KENWOOD TH-78/48/28/27.

For KENWOOD TH-77, 75, 55, 46, 45, 26, 25:

Mail, phone, & Fax orders welcoma! Pay with
Maslercard / VISA / DISCOVER / American Express

St Call 608-831-3443 / Fax 608-831-1082

BP-180xh s pwsas
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ell AA case
For\COM IC-Z1A 7 T22-42A/ W31- 32A 1 TTA:
7.2v 1000mAh $39.95

BP-173 pack (5w 6v__T700mah $49.
1A 2GXAT / V2IAT: Celular | Laglop / Videocam / Commercial & Aviation packs 1o/
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'NV_SEP99.BS2 - This BASIC Stamp 2 program runs a high current motor one direction, stops the motor, and

'Disable input, logic high disables all outputs

'B high side control pin, a logic high turns on B high side driver
'B low side control pin, a logic high turns on B low side driver
‘A low side control pin, a logic high turns on A low side driver
‘A high side control pin, a logic high turns on A high side driver

'Pulse width modulation duty cycle register
'Pulse width modulation duration register
'FOR...NEXT loop variable

‘Disable H-bridge on power up

‘Duration = 100
‘Duty cycle is 98%

'Disable all driver outputs(stops motor)

'Wait 1s then set input values

‘Enable B high side driver

‘Disable B low side driver

'Disable A high side driver

'Disable A low side driver(will PWM it below)

'Enable all driver outputs(only B high side in this case)

"PWM A low side driver

'Disable all driver outputs(stops motor)

'Pause 1s then set input values

'Enable A high side driver

‘Disable A low side driver

‘Disable B high side driver

'Disable B low side driver(will PWM it below)

'Enable all driver outputs(only A high side in this case)

'PWM B low side driver

'‘Change direction again

runs it in 'the other direction. This is repeated until power is removed.
DISpin CON 0
BHipin CON 1
BLlpin CON 2
Allpin CON 3
AHlpin CON 4
PWMreg VAR BYTE
DURreg VAR  BYTE
Loop VAR BYTE
HIGH  DISpin
PAUSE 500
DURreg =100
PWMreg =250
FORWARD
HIGH DISpin
PAUSE 1000
HIGH  BHipin
LOW  BLlpin
LOW AHIpin
LOW  Allpin
LOW  DiSpin
FOR Loop=1to 25
PWM  ALlpin,PWMreg,DURreg
NEXT
REVERSE
HIGH DISpin
PAUSE 1000
HIGH  AHipin
LOW  ALlpin
LOW  BHipin
LOW BLipin
LOW  DISpin
FOR Loop=1to 25
PWM  BLIpin,PWMreg,DURreg
NEXT
GOTO FORWARD
END

work well in current sharing applications. The
current that the device passes is based, to a
degree, on the Rdson value of the MOSFET
(and, of course, on the load resistance and bus
voltage). In addition to being dependent on the
"gate drive voltage," the Rdson value will
increase as the MOSFET’s junction temperature
increases. So, if a MOSFET gets hot, it will pass
less current because of a increasing Rdson
value. Therefore, if two (or more) MOSFETs are
connected in parsllel, and one begins to heat
up, it will eventually begin drawing less current
than the cooler MOSFET of the pair, and subse-
quently cool down. This is assuming that all of
the MOSFETs paralleled are of the same type;
100A plus H-bridge circuits can be realized with

parallel MOSFETs and an H-bridge driver like the
HIP4081A.

Writing the Code

The BASIC Stamp has limited PWM capabil-
ity. The PWM command works just fine, but you
can't have it run in the background (perform
serial communication, etc., while doing PWM).
Many applications will re(]uire a separate PWM
generating device external to the BASIC Stamp.
This application simply controls the HIP4081A
by running the motor in one direction, stopping
the motor, and then running it in the other
direction. This should give most people insight
into the simplicity of H-bridge control with a

logic level device.

In the code example in Figure 4, the DISpin
(disable pin) was used to shut down the H-
bridge driver. You can see in Figure 4 that the
gate drive voltage on the A high side switch
stayed at about 30V. The system was running
with an 18VDC bus. Since the HIP4081A was
powered by a 12VDC regulator, you would
expect the gate drive voltage to be 12VDC +
18VDC = 30VDC, which it was. There is quite a
bit of noise in this system as it stands. This can
be seen as voltage spikes and noise coupling
from scope probe to scope probe. Most of this
noise would go away if the design were on a
PCB and not on a solderless breadboard. The
PWM signal can be seen on both the logic level
BLI pin, and the low side driver output, BLO.

You can also see that, although the AHO
output is enabled in the BASIC Stamp code via
the AHIpin, the A high side driver is not enabled
until the DISpin is taken low (0V), thus enabling
individual control of the various output drivers.

Harris Semiconductor makes a part similar
to the HIP4081A, the HIP4080A. The
HIP4080A is designed specifically for H-bridge
control. For that reason, it would require fewer
1/O lines to interface to. But | felt that the
HIP4081A provided for a multitude of high cur-
rent applications other than H-bridge control.
So, | felt it might have wider appeal to the read-
ers of this column. The parts are so similar,
though, that virtually all information on the
HIP4081A that was provided in this article holds
true for the HIP4080A. Figure 4 gives an idea of
how some non-H-bridge applications might

appear.
In Closing

It's pretty difficult to come up with circuits
that will have mass appeal, and fit them into a
monthly article format. But | think this is a good
one. There are quite a few parts out there in the
electronics market that take a lot of anguish out
of what would otherwise be a bear of a design.
The Harris Semiconductor parts that | detailed
here are great examples of the work many semi-
conductor manufacturers are doing these days.

Stop by and take a look at their web site.
And, while you're at it, swing by the Maxim,
Linear Technologies, Allegro, and Unitrode web
sites. And, if you see anything that catches your
eye, drop me an E-Mail. If it seems to work well
with 3 BASIC Stamp, | might just write an article
on it (and, of course, give you credit for pointing
it out to me). NV

Your shrinking options are
expanding!
MicroGore-11
PRO  tiny 2" x 2" 68HC11 module o C
* RS232, 5V regulator, BMHz crystal : !
Pu mc + 32K SRAM plus 8K or 32K EEPROM - 5= 1o
¢+ plugs into your breadboard like a DIP e 1|
9901 W. Pacific Ave. 8K Starter Package #MC11SP8K......$75* =
Franklin Park, IL 60131 | |32 Starter Package #MC11SP32K...$89"* E :
Phone 847.233.0012 * plus shipping & handiing
Fax 847.233.0013 VissMasterCara-DiscoverAmex  Techaologicsl
Modem 847.233.0014 Phone: (416) 963-8996 = Fax: (416) 963-9179
yogii@flash.net - flash.net/~yogii www.technologicalarts.com
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AUGUST 1
1N - ANGOLA - Hamfest. Land of Lakes ARC, Bill
Brown WDIDSHN, 219-475-5897.
E-Mail: sharon.|.brown@gte.net
‘OH - RANDOLPH - Hamfest. Portage County
Fairgrounds. Bam-dpm, VE Exams. Talk-in:
145.39 600 MHz. Portage ARC, Joanne Solak
KJ30, 330-274-8240. E-Mail: ljsolak@apk.net
‘Web: http://parc.portage.oh.us
VA - BERRYVILLE - Winchester Hamfest. Clarke
County Ruritan Fairgrounds. 6am. VE Exams.
Talkin: 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:/ jwww.Vvalley.com/svarc/hamfest or
http:/ /www.visuallink.net/shenvalleyarc
AUGUST 6.7
TX - AUSTIN - Texas State ARRL Convention.
Austin ARC, Austin Repeater Org & Texas VHF-
FM Society, Joe Makeever W5HS, 512-345-0800.
E-Mail: jomak&@ibm.net
Web: http://www.repeater.org/summerfest/
AUGUST 678
SD - WATERTOWN - Dakota Division
Convention. Lake Area Radio Klub, Jerry Hegg
NOJH, 605-886-7151. E-Mail: nOjh@dailypost.com
AUGUST 7
CA - CHICO - Hamfest. Golden Empire ARS,
Muriel Pope K6GSK, 530-342-4765.
E-Mail: k6gsk@wbrhc.org
CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052
IL - CARLINVILLE - Hamfest. Macoupin County
Fairgrounds, Rt 4, 155 exit 60. 7am-12pm. Talk-
in: 146.82- or 443,400+ 103.5PL. Macoupin
County ARC, Tim Jones 217-627-2355. KASVIV
E-Mail: jester25@ctneLnet. Jim Pitchford NILQF,
E-Mail: esda@ctnet.net
IL - QUINCY - Hamfest. Western lllinois ARC, Jim
Funk N9JF, 217-336-4191. E-Mail:
jlunk@adams.net Web: http://www.gsl.net/sSawe
ME - ST. ALBANS - Hamfest. Snow Mobile Club
Howard WA1SBI, 207-876-3702
Ml - TAWAS - Hamfest. losco County AR
Enthusiasts, John Hanley KABAIP, 517-756-2845.
E-Mail: kaBaip@centuryinter.net
Web: http://www.oscoda.net/icare/
MO - CRANE - Hamfest. City Park. Bam-3pm.
Talk-in: 145.330-. VE testing. Lonnie Allen, 417-
723-5671. E-Mail: nOtbo@gte.net
MO - SPRINGFIELD - Hamfest. Southwest
Missouri ARC, Karen Thorpe NOTDW, 417-889-
6775. E-Mail: nOtdw@juno.com
NY - PLATTSBURGH - Hamfest. Champlain
Valley ARC, Bernard Jakobetz KC2ALG,
518-643-9657
NY - WEEDSPORT - Hamfest. Aubumn ARA, Joe
Kahler WAZNGX, 315-364-5135.
E-Mail: htx@usa.net
OH - COLUMBUS - Hamfest. Aladdin Shrine
Facility. Bam-3:30pm. VE Exams. Talk-in: 147.24
receive/147.84 transmit. Voice of Aladdin ARC,
Jim Morton KBSKPJ, 614-846-7790
PA - LEWISTOWN - Hamfest. Decatur Township
Fire Co. Grounds, US 522. Talk-in: 146.91.
JVARC, Richard Yingling 717-242-1882
PA - MATAMORAS - Hamfest. Tri-State ARA,
Dave W2DRH, 914-856-2529; Ray WY2D, 914-
B56-1733; Rich K3BBC. 570-559-7401
AUGUST 78
WA - SPOKANE - ARRL Eastern WA Section
Convention. University High School, 10212 E. 9th
Ave. Sal: 9am-5pm, Sun: Bam-12pm. VE Exams.
Neil Gallup N7LVO, 509-928-7442. E-Mail:
n7lvof@cet.com Betsy Ashleman N7WRQ, 509-
448-5821. E-Mail: n7wrq@acl.com
Web: hitp://www.jea.com/-n7utg
AUGUST 8
1A - AMANA - Hamfest. Cedar Valley ARC, Wayne
Kolosik KIOFE, 315-393-4224.
E-Mail: ki0fe@usa.net
IL - PEOTONE - Hamfesters Hamfest. Will County
Fairgrounds. Tom Davis KBONUQ, 708-210-9548;
David Brasel NFON, 708-448-0580.
E-Mail: nfOn@acl.com or tdavis@intemetplus.net
OH - LISBON - Hamfest. Triangle ARC, Mike
Mays KBBJNM, 330-386-6021. E-Mail:
mike.mays@usa.net Web: hitp://www.qsl.net/tarc
OH - MARTINS FERRY - Hamfest. Triple States
RAC, Ralph McDonough KBAN, 740-546-3930,
E-Mail: kBan@aol.com
Web: http://www.qgsl.net/tsrac
AUGUST 14

phone number.

Complimentary issues are available upon reqmstfordish’ibuﬂonwyaw
attendees. A street address for UPS is required.

While we strive for accuracy in our calendar, we can not be |
errors or cancellations. The infarmation contained in this column is for the use
ﬂwemawsofwts&bb!smdmaymtbempubﬁmedinwfamwmmtfhe
written permission of T & L Publications, Inc.

he Events Calendar is a free service for publicizing electronic events such as

amateur radio hamfests, flea markets, etc. If your organization is sponsor-
mganmmandwouldllleeafveehsung,mntadmatleastﬁOday's
Include your flyer, estimated attendance, naméofmepersontocontact.md

in advance.

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves
ME -ST ALBANS - Hamfest. Piscataquis ARC,
George Dean WA 1JMM, 207-965-8864,
E-Mail: waljmm@midmaine.com
‘Web: http://www.qsl.net/parc/
NY - WESTMORELAND - Hamfest. Rome RC,
Jack Roux KB2TXR, 315-336-1391
OH-N - Hamfest. Sunday Creek
AR Federation, Russell Ellis NBMWK, 740-767-
2226. E-Mail: scarf@hocking.edu
VT - CHARLOTTE - Hamfest. Burlington ARC,
Ralph Stetson KD1R, 802-878-6454, Web:
hitp://homepages.together.net/~kd I r/fest99.htm
WYV - HUNTINGTON - Hamfest. Tri-State ARA,
Dwight Smith WBBJPJ, 304-522-7865 eves; 304-
523-6675 days. E-Mail: wb8jpj@arri.net
E-Mail: tara.amateur.radio@juno.com
AUGUST 15
CA - GOLETA - Hamfest. Santa Barbara ARC,
Chuck Stersic N6CJL, 805-563-6062.
E-Mail: chuckstr@west.net
Co- QOLDEH ARRL Colorado State
C . Jeff 1 County Fairg , 15200
W. 6th Ave. (Indiana Exit). 8: 30am-2pm. Denver
Radio Club, Bob Lindell NOYIX, 3034220610,
E-Mail: KBOQAB@arr.net
Web: http:/ fusers.ntr.net/-chastain/hamradio
IN - LAFAYETTE - Hamfest. Tippecanoe County
Fairgrounds. Talk-in: WOREG 147.135/443.775.
E-Mail: ddull@compuserve.com
KY - LEXINGTON - Hamfest. National Guard
Armory, Bam-4pm. VE Exams. Talk-in: 146.760-.
John Barnes KS4GL, 606-253-1178.
E-Mail: KS4GL@juno.com
Web: hitp://www.gsl.net/kdkjq/
MA -ADAMS - Hamfest. Northern Berkshire ARC,
Joel Miller NTWCF, 413-442-2609. E-Mall:
nlwcf@nobarc.org
MA - CAMBRIDGE - Flea at MIT. Albany and
Main Sts. Sam-2pm. Talk-in: 146.52 &
449.725/444.725 WIXM/R PL 114.8 (2A). Nick
Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
http://web.mit.edu/w1mx/www/swapfest. html
Ml - JACKSON - Hamfest. Jackson Community
College. VE Exams. Talk-in: 146.88 W8JXN.
Cascades ARS, Dennis Byre KCBIJZ, 517-522
4058, E-Mail: bymeda@voyager.net
Web: http://www.qsl.net/cars-jxn/
MJ - BAYVILLE - Hamfest. Jersey Shore ARS,
Bob Murdock WX2NJ, 732-268-6379.
E-Mail: JARSFEST@aol.com Web:
http://members.aol.com/jarsfest/jarsfest.htmnl
NY - DEPEW - Hamfest. Hearthstone Manor, 333
Dick Rd. Lancaster ARC, Luke Calianno N2GDU,
7166344667, E-Mail: Icalianno@freewwweb.com
Web: http://hamgatel.sunyerie.edu/-larc/Gre
aterBuffaloHamfestht
OH - WARREN - Hamfest. Trumbull County JVS
School, Educational Hwy. Warren ARA, Frank
Fizhugh KD8KJ, 330-652-0452, E-Mail:
kdBkj@onecom.com Ray Solinger NBHRZ, 330-
652-5028, E-Mail: nBhrz@onecom.com
PA - YORK - Swapfest and Auction. York VO Tech
School, Pauline Dr. (1 blk S of 83 Exit 6, Rt
748). Talk-in: 146.865. Swap Fest, John Salony
{Ph) 717-741-1780; Greg Towson (fax) 717-741-
0874. Gene Wamer E-Mail: ad3e@arri.net
WA - NORTH SEATTLE - Antique Radio Swap
Meet. Shoreline Museum Parking Lot, N. 175th &
Linden Ave. 9am-1pm. Puget Sound Antique
Radio Assn., 425-747-1323 or 206-546-5495, Web:
hittp:/ /www.eskimo.com/~hhagen/psara.html
AUGUST 21
CA - SANTEE - ARC of El Cajon Ham, C

conmm And You, 734-283-1754.
www.a l-supercomputersales.com

Central Shows
847-412-1900 & 1-888-296-6066.
E-A‘Iaﬂ:compcgm@m net.net

Star Productions
BIQWWWM
www.fivestarshows.com

1‘.“-

734-287-@00 Taylor, M.

~ 978-744-8440
E-Mail:

Gibraltar Trade Center, Inc.
smm«o.mc&mmm; -

1-8@-831-00&2; '6%297‘325.
E-Mail: kgp@mail.com T

E-Mail: mrm@ml.m
Web: http://www.shownsale.com

Ounmm

& Electronic Swapmeet. Santee Drive-in.
619-561-0052

CANADA - MANITOBA - AUSTIN - MARM
Hamfest. Dave Snydal VE4XN, 204-728-2463.
E-Mail: dsnydal@mb._sympatico.ca Web: http://
WWW.MBNET.MB.CA/~donahue/a ustin.html
GA - ELLIJAY - Hamfest. Legion Rd., Telephone
Co. Pavilion off old Hwy 5. 8am-12:30pm. Talk-in:
146.985. Ellijay ARS, Dot Beam K4PPS, 706-276-
6660

IN - WARSAW - Hamfest. Kosclusko County
Fairgrounds, Bam-2pm. VE Exams, Hoosier Lakes
Radio Club, Loren Melton WB9OST, 219-858-9374
eves, E-Mail: WBO9OST@WAVEONENET
NJ - OAKLAND - Flea Market. American Legion
Hall, 65 Oak St. Bam-Noon. Talk-in: 147.49 in/
146.49 out & 441.175 in/446.175 out & 146,52
simplex. Ramapo Mountain ARC, Tony Cassera
N2KDZ, 973-839-3564.
E-Mail: acassera@intac.com
NY - ITHACA - Hamfest. Tompkins County
Airport. Talk-in: 146.97 (-600). Tompkins County
ARC, David Flinn W2CFP, 607-533-4797.
E-Mail: dave@starflinn.com
Web: http://www.compcenter.com/~tcarc
TX - GREENVILLE - Hamfest. Sabine Valley ARA,
Michael hry N5KB, 903-883-3789. E-Mail:
mihry@argontech.net Web:
http://www.thehallco.com/SVARA
VA - VINTON - Hamfest. William Byrd High
School, Washington Ave. 9am-3pm. VE Exams.
Roanoke Valley ARC, Mike Marsh KF4MUB, 540-
389-3056. E-Mail: mikekfdmub@aol.com Web:
http://ourworid p .com/homepages/fcu
pp/rvarc.htm
WA - LONGVIEW - Hamfest. Cowlitz County
Expo Center, Fairgrounds. 9am-1pm. Talk-in:
147.26+ K7ZVV repeater. Lower Columbia ARA,
Bob Morehouse KB7ADO, 360-425-6076 (after
6pm wkdys). E-Mail: kb7ado@aolcom
W'eb hup I,iwww qsl net/nc7p/

AUGUST 2122

AI. II(IHTSVILI.E Convention. Von Braun
Cermer Sat: 9am-4:30pm, Sun: 9am-2:30pm.

Division, Scotty Neustadter WAWW,

256-880-8004. E-Mail: scolty@hiwaay.net.
NM - ALBUQUERQUE - Duke City Hamfest.
Marcus Lieberman KM5EH, 505-836-1724. Fax:
505-352-6154. E-Mail: buckml@lobo.net
Web: http://www.gsl.net/dchf
KS - SALINA - Hamfest. Central Kansas ARC.
Ron Tremblay WAOPSF, 785-827-8149,
E-Mail: tremblay@midusa.net
Ml - CORUNNA - Hamfest. Genessee County RC,
Mid M| Wireless Assn., Lapeer ARC, Shiawassee
ARA & Bay Area ARC. Rosemary Podsiadlik
NBUHY, 517-288-4145
MO - 8T, CHARLES - Hamfest. Blanchette Park.
6:30am-1pm. Talk-in: 146.67. St. Charles ARC,
Ken Fieser KBOVLN, 3144284383,
E-Mail: kfieser@aol.com
Web: http://www.qth.com/wbOhsi/
NE - OMAHA - Hamfest. AK-SAR-BEN ARC,
Gerry Gross WAGPOZ, 402-895-7367. E-Mail:
wabpoz@aol.com Web: http://www.qsl.net/kOusa
NJ - MULLICA HILL - Hamfest. Gloucester
County ARC, John Schumacher M2AWD, 215
2384955, E-Mail: schumacher@kyw.com
Web: http://users.snip.net/-gradywhite
NY - YONKERS - Hamfest. Yonkers ARC, John
Costa WB2AUL, 914-969-6548.
E-Mail: wb2aul@aol.com

AUGUST 27-28
LA - NEW ORLEANS - New Orleans International
DX Convention, Don Boudreau W5FKX, 504-737-
9733. E-Mail: dboudr@lsumc.edu
Web: http://www.gnofn.org/~w5ru/
CT - ENFIELD - Convention. Harley Hotel, 1
Bright Meadow Bivd. (off Rt. 5). Eastern VHF/UHF
Society, Bruce Wood N2LIV, 516-265-1015.
E-Mail: wz .net E-Mail: bdwood@erols.com
Web: http://uhavax.hartford edu/-newsvhf

FL - TAMPA - Hamfest. Tampa ARC & Tampa
Bay ARS, Biff Craine K4LAW, 813-222-5022 or
813-2654812. E-Mall: scraine 1 @tampabay.rr.com
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IN - LA PORTE - Hamfest. County Fairgrounds.
Tam-1pm. Talk-in: 146.610 (131.8PL), 146.520
simplex. La Porte ARC, Neil Straub WZ9N, 215
234-7525. E-Mail: nstraub@netnitco.net

Web: www.geocities.com/siliconvalley /byte/ 1653
KS - CHANUTE - Hamfest. Central Park Pavilion.
Sam-1pm. Talk-n: 146.745. Chanute Area ARC,
Charlie Ward WDOAKU, 316431-6402

MA - GARDNER - Hamfest. Mohawk ARC, John
Dould AE1B, 978-249-5905. E-Mail: ae1b@gis.net
TX - GAINESVILLE - Hamfest. Civic Center. 7am-
5pm. Bob Ray, 940-665-2544.

E-Mail: bray@mortexinfo.net

WV - WESTON - Convention. Jackson’s Mill
Conference Center. Bam-11pm. West Virginia
State AR Council, Dick Fowler N8FMD, 304-623-
9479, E-Mail: nB8fmd@neumedia.net

Web: http://qsl.net/wvsarc

AUGUST 28-29
CO - WOODLAND PARK - Hamfest. M

CALENDAR

AR - MOUNTAIN HOME - Hamfest. Twin Lakes
ARC, Miles Waldron N5QMI, 870-492-4466. E-
Mail: mpwaldron@centuryinter.net

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

DE - DOVER - Hamfest. Kent County ARC, Larry
Roll K3LT, 302-678-4841. E-Mail: yodoc@aol.com
or k3lv@magpage.com

IN - SPENCER - Hamfest, Owen Counly ARA,
Kathryn Smith K9INU, 812-829-2140

ME - WINDSOR - Hamfest. Fairgrounds, AARA,
Frank N1ITR, 207-623-9217

MN - RUSH CITY - Hamfest. East Central MM
ARC, Larry Jilek KAOMEN, 320-358-4205

MO - COLUMBIA - Hamfest. Good Time Country,
5551 S. Hwy. 63. Bam-2pm. VE Exams. Central
Missouri Radio Assn., Bruce Odle, 3315
Berrywood Dr., Ste. 101, Columbia, MO 65201
NY - BALLSTON SPA - Hamfest. County

ARC, Wes KOHPZ, 719-687-8758. E-Malil:

wlw@prodigy.net

FL - SARASOTA - Computer Show. Municipal

Auditorium. Frank Cox 941-954-0202
AQGUST 29

IL - WOODSTOCK - Hamfest. Tri-County Radio

Group, Bob Grosse N9KXG, 708-944-0500.

E-Mail: N9KXG@quality-enterprises.com

Web: hitp://quality-enterprises.com/torg/

PA - NEW KENSINGTON - Swap/Flea Market.

Skyview Radio Society Club House. Bob

724727-2194

TN - LEBANON - Hamfest. Short Mountain

Repeater Club, Patsy Pierce K3PAT, 615-395-4488.

SEPTEMBER 19899

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

CANADA - ONTARIO - CARP - Hamfest. Ottawa
ARC, Jim Cummings VE3XJ, 613-446-1225.
E-Mail: fleamarkel@oarc.net

‘Web: hitp://oarc.net/fleamarket

NM - ALAMOGORDO - Hamfest. Otero County
Fairgrounds, US 54 & Fairgrounds Rd. VEC test-
ing. Alamogordo ARC, Larry Moore WASUNO,
505437-0145

PA - ONIONTOWN - Hamfest. Uniontown ARC,
Carl Chuprinko WASHQK, 304-594-3779

SEPTEMBER 4-5
NC - SHELBY - Hamfest. Shelby ARC. John
Ledford N4GOQ, 704-482-4507.
E-Mail: ndgoq@shelby.net
Web: http://www.shelby.net/ndfan

'SEPTEMBER 10-11
AR - MENA - Hamfest. Queen Wilhelmina
Hamfest Assn., Charlotte Lee KCSDOR, E-Mail:
blee@ipa.net. Ray Lively W5DLC, 903-764-5599,
E-Mail: m]_rsoﬂ@imrumr.nel
SEPTEMBER 11

ds. 7am-3pm. VEC Exams, Talk-in:
WAZUMX 146.40/147.00 & 147.84/147.24.
Saratoga County RACES Assn., Darlene Lake
N2XQG, 518-587-2385 E-Mail: lake@capital.net
PA - ERIE - Hamfest. Franklin Twp. Firehall. VE
Exams, 9am, Franklin Center Methodist Church,
Rt. 98. Talk-in: 146.01/61. Radio Assn. of Erie, Dr.
Tom McClain N3HPR, 814-833-1640.
E-Mail: TEM@ERIE.NET
Web: http://www.erie.net/-n3ntj/hamfest.htm
WA - GRAHAM - Tacoma Electronics
Fleamarket. (Pierce County Fairgrounds), Frontier
Park, 21718 Meridian Ave. E. 9am-3pm. Talk-in:
147 38+ PL 103.5, simplex 146.58. RCT, Roger
253-4754293. E-Mail: rtwig@worldnet.att.net Web:
www.mashell.com/~roblee/rct.htm
SEPTEMBER 11-12
FL - MELBOURNE - Hamfesl. Auditorium,
Platinum Coast ARC, Tim Madden KIATG.
E-Mail: kidftg@msn.com
KY - LOUISVILLE - ARRL KY State Convention.
Bullit County Fairgrounds, 1-65 (South 25 min.).
Greater Louisville Hamfest Assn., Herbert Rowe
W4WQD. 812-282-7007 or 812-948-0037 (com-
mercial), 502-935-7197 or 606-284-9090
(FleaMkt,TailGate) E-Mail: wddixi@juno.com
Web: http://www.thepoint.net/-glha/
SEPTEMBER 12

DE - FELTON - Hamfest. Kent County ARC, Larry
Roll K3LT, 302-678-4841.
E-Mail: W3HZW@hotmail.com
IL - JOLIET - Hamfest. Bolingbrook ARS, Marti
Barton KA9ZJJ, 815-436-0559.
E Mail: mkbarton@flash.net

- SOUTH DARTMOUTH - Hamfest. At club.
SE MA ARA, Bill K1IBR, 508-996-2969
OH - FINDLAY - Hamfest. Hancock County
Fairgrounds. Talk-in: 147.15+, 444.15. Findlay RC,
Bill Kelsey NBET, 419-423-4604.
E-Mail: kanga@bright.net
Web: http://www.bright.net/~kanga/w8ft/
PA - BUTLER - Hamfest. Butler County ARA,
Gerald Wetzel W3DMB, 724-282-6777
E-Mail: w3dmb@aol.com
Web: hitp://www.nauticom.net/www/cliff/bcara

SEPTEMBER 17
NJ - PISCATAWAY - Ham & Electronics Auction.
North Stelton Firehouse, Haines Ave. E of Stelton
Rd. 6pm. Piscataway ARC, Marty 732-396-1836
(before 9pm)
: SEPTEMBER 18
AR - LITTLE ROCK - Hamfest. CAREN, Scott
Derden K5SCD, 501-834-1881
E-Mail: sderden@flash.net
Web: http://carenclub.webjump.com
CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052
IL - ROLLING MEADOWS - WADXCC
Convention. Northern [llinois DX Assn., Bill Smith
WAVA, B47-945-1564 E-Mail: wOva@aol.com
Web: hitp://www.qth.com/w9dxcc
KY - CAVE CITY - Hamfest. Convention Center.
VE Exams. The Southen KY DX Assn., Larry
Brumett KN4IV, 502-651-2363. E-Mail:
Ibrumett@glasgow-ky.com Web: http://www.geoc
ities.com/CapitolHill /5421
MA - MARSHFIELD - Harnfest. Fairgrounds, Rt.
3A. Genesis ARS, Lou NIWNT, 781-837-6651.
E-Mail: nlwnt@mediaone.net
‘Web: http://home.ici.net/-marsfair/marsfair.html
ME - LINCOLN - Hamfest. Burr School. VE test-
ing. Bagley ARC, Sylvia N1JNR, 207-732-5185.
MI - GRAND RAPIDS - Hamfest. Grand Rapids
ARA, Ed Novakowski NBUXN, 616-458-9029.
E-Mail: barbv@voyager.net
Web: http://www.wBdc.org
MI - MT. CLEMENS - Hamfest. UAnse Creuse
ARC, John Slobodnik N8NXW, 810-791-4484 or
810-757-8192 Ext. 151, E-Mail: irish12@juno.com
Betty McGinn N8SIH, 810-791-4484,
E-Mail: boops@juno.com
Web: http://www.flash.net/-Icarc/
NY - HAMBURG - Western NY ARRL Section
Convention. Harold Smith K2HC, 716424-7184
E-Mail: info@buffalohamfest.org
Web: http://www.buffalohamfest.org
NY - MARGARETVILLE - Hamfest. Margaretville
ARC, Harold Murken NQ2Y, 914-586-3893.
E-Mail: bourke@catskill.net
PA - SCHNECKSVILLE - Hamfest. Fire Dept. on
PA Rt 309. Talk-in: 146,70 (PL 151.4)/R, 444.90
(PL 151.4)/R. DLARC, William Goodman K3ANS,
610-258-5063. E-Mail: aa3ix@arri.net Web:
hittp:/ /www.kutztown.edu /faculty /chuk /dlarc/
Rl - FORESTDALE - Flea Market and Auction.
VFW, RL 146. Rhode Island Amateur FM Repeater
Service, Rick Fairweather K1KYI, 401-725-7507.
E-Mail: k1kyi@juno.com
TX - WEBSTER - Hamfest. Clear Lake ARC, Bob
Biekert KASGLX, 281-488-2913 E-Mail:
kabglx@clarc.org Web: htip://www.clarc.org
‘SEPTEMBER 18-19
IL - PEORIA - Hamfest. Peoria Area ARC, Jim
Williams N9HHU, 309-692-3378. Fax: 309-698-
8643. E-Mail: jimeoc@worldnet.ati.net or
jimnShhu@juno.com Web: hitp://www.wSuvi.org
TX - EL PASO - International Hamfiesta. Craig
Lyles KC7UXM, 915821-7501
VA - VIRGINIA BEACH - Hamfest and VA State
ARRL Convention. Pavilion. Sat: 9am-5pm, Sun:

Sam-4pm. Talk-in: 146.970. Manny Steiner
K4DOR, 757-HAM-FEST. E-Mail:
HAMFEST@EXIS.NET or Lewis B. Steingold
W4BLO, 757-486-3800

We.-h WWW.VAHAMFEST.COM

'SEPTEMBER 19
CT - NEWTOWN - Hamfest. Edmond Town Hall,
Rt. 6. 9am-2pm. Talk-in: 146.67. Candlewood
ARA, Jeff Cantor WB3DLG, 203-798-6860.
E-Mail: wb3dlg@earthlink.net
Web: http://www.danbury.lib.ct.us/org/cara/

- CAMBRIDGE - Flea at MIT. Albany and
Main Sts. 9am-2pm. Talk-in: 146.52 &
449.725/444.725 WIXM/R PL 114.8 (2A). Nick
Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
http://web.mit.edu/w1mx/www/swapfest.html
MI - ADRIAN - Hamfest. Lenawee County
Fairgrounds. VE Exams. Adrian ARC, Brian
Sarkisian KGBCO, 517-265-1537. E-Mail:
kgBco@Ini.net Web: hitp://www.ini.net/~wBtge
NJ - TRENTON - Hamfest. Tall Cedars of
Lebanan picnic grove, Sawmill Rd. Talk-in:
146,67-. Delaware Valley Radio Assn., Darryl
Foyuth N2JVF, 609-882-2240.

E-Mail: n2jvp@amsat.org

Web: www.slac.com/w2zq

NY - BETHPAGE - Long Island Hamfair.
Briarcliffe College, 1055 Stewart Ave, 8:30am-
2pm. VE Exams. Talk-in: W2VL 146.85 repeater
(136.5PL). Long Island Mobile ARC, Rich N2W.JL,
516-520-931 1. E-Mail: hamfest@limarc.org

Web: http://www.limarc.org

OH - CINCINNATI - Hamfest. Kolping Center.
8am-4pm. Greater Cincinnati ARA, Jim Weaver
KBJE, 513-825-2868. E-Mail: JimWeaver@aol.com
Tom Denham K8VOE, 513-779-3951.

E-Mail: tdenham@eos.net

PA - YORK - Hamfest. York County Area
Vocational Technical School, Queen St (Exit 6E
off 183). Bam-3pm. York Hamfest, 717-764-8193
(ph/fax). E-Mail: W3SST@juno.com

Web: http://www.yorkhamfest.org

mi - FLIH'I' Stalg Convendon (!njvemty of ME
Flint Riverfront Campus. Tuscola County ARA &
Bay Area ARA, Val Rose NBEXV, 810-607-7732.
E-Mail: nBexvi#yahoo.com

SEPTEMBER 24-25-26
NH - LANCASTER - Super Moose Festival.
Lancaster Fairgrounds, Rt. 3. The United Way of
Northern NH, 603-752-3343,
E-Mail: unitdway @ncia._net

SEPTEMBER 25

AL - MOBILE - Hamfest. Mobile ARC, Tommy
Thompson KC40LV, 334-653-9239 or 334431
2019. E-Mail: kedolvi@zebra.net
‘Web: http://www.angelfire.com/al/marc3/
FL - DAYTONA BEACH - Hamfest. Embry Riddle
Aeronautical University Campus, Clyde Morris
Bivd. Sam-5pm. ARRL Exams. Talk-in: 147.150
+600. DBARA, E-Mail: munseyj@mindspring.com
‘Web: http://www.america.com/~dbara/ or http://
www.db.erau.edu/campus/student/club/erara
NJ - MT. HOLLY - Hamfest. South Jersey Radio
Assn, Joseph Cramer N2XYZ, 609-268-2135.

Continued on page 61

Modern Communications ¢ (405) 691-0594 ™" & pax

Parts, Parts, Parts

Converters:

Panasonic: TZPC-175 ... ... . $49.00
Panasonic: TZPC-145 .. ... .. $45.00

Centurion CF-3000 (NEW)

True 99 Channel .........$65.00
Regal: CR-83 .............$39.00

Remotes:

Jerrold: 400, 450, 550 . .
R 200K s e i
SIA: 175,475 .........
S/A: 8600 Display . ....
Panasonic: 170, 175
Zenith (ALL) .........

.

10 50

$45.00

100
$39.00
$35.00

$55.00
$32.00

.$4.50
-“-95
.$4.95
.$4.95
<....54.95
.....54.95

$4.25

Pioneer (ALL) ..............54.95
Tocom 5503-VIP ............$4.95
4-in-1 Universal .............$5.95

24
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PIC16C622
PIC16C54RC/P
PIC16CS6RC/P

Micro 68H705C8P

10+ 50+ 100+
$3.15 $2.95 $2.75
$2.15 $1.95 $1.75

4 MHz (Resonator 2 pins)

4 MHz (3 pins)

Crystal: 117,119
18 pin IC Socket

.40 $0.35
$3.7. .50 $3.25
$0.15 $0.12 $0.10

Toggle Switch onfon $0.95 $0.85 $0.75
Call for Larger Quantity Quotes

Write in 109 on Reader Service Card.




v than Ever ! rewm s v

Orr -My - GOLD 7
Getan IC MASTER for

"REFEREE

CHOSS w5
ICs Diodes

Pin-outs for many Devices.
is Very impressive. 7 Disk Set (17 Meg decompressed) For DOS, Win3.1 & 95
Latest Version 7.11 Many Helphul Co Utitties, Tables & Formulas. U rade which

Includes: 4 HUGE Consumer Electronics industry Directories p%m Include

oo Tu e . Separate Asian .
#1 Cloice of Sorvice Corders Data (& $69 option
- in the new version
Racy & Welb Ready
IBN THINKPAD 486 DX4-100

Huge 10.5* Active Matrix Color Display (the Best) \
(Much Sharper & Brighter than a standard display, a $ 300 value)\#@"

810Meg Hard Drive Standard -or- (optional 1 Gig Drive $29!- 2Gig $591)

16M Ram Standard -or- ( optional 24M Ram $24 /)

33k FAX MODEM - 2 PCMCIA Expansion Slots

Dual Infrared Ports (Front & Rear)

Track Point Mouse Al Standard Ports (1S,1P,1VGA, 1Kbd)

Pop out - Hard Drive, Ram, & Battery e

Ram & Hard Drive Expandable & Upgradable. s, Industry

Includes Power Supply & Hydride Battery ( a $150 value ) e —— £ Cross-reference

Free Lifetime Tech Support 4 . 3 m Set with Tons of Information

Web Site Creator Software N N ICMaster Earlier Editions Perfect for Service or Lite

Intemet Ready, America On Line 4.X Latest Version : Design. Later Editions Perfect f ranced Design
Q5

Fax Modem Software, Searchable Owners Manual s'w, W85 8 7 3 4 etz [N
LS E ] easy payments of >

(P EEM Containsthe C
, / S8~ Component Mz

nancing!
> On Credit Cards only 97 4 Book Set only on
strictly for professionals 98 4 Book Setonly on

Brazing Sumtight .. Bain Storm Thhe SCreamer

onthe DESERT or SNOW 2 IBM THINKPAD Pentium P-75
Irrstame ON - Zeno voor up tmre Ell%:ﬁeﬂae;?ugg ‘égm%tgg gaerugu DX4-100
INCLUDES Lifetime Tech Support

L4
Dirop 310 Concrete
S Rain: (4"/hr Rain w/ 40 MPH Winds) ol E;
'&,,-‘i‘& Silicone Rubberized & Diecast Case ! ' z s g easy payments of
e Uitra Shock Mounted 1GIG EIDE Hard Drive | ; ; $ '
) ESD/EMF & RF Resistant, Works from <410 120 Deg F ot
& Vacuum to 15,000 ft e (]
> 1- PCMCIA (type 1, 2 or 3), Serial & Parallel Ports in rear ' 0% Financing!
> 16m Ram / im Video / 32 Bit Local Bus 486-50 Mhz & . On Credit Cards only

Math Co-processor, 28.8k Modem (Internet Ready)
> Long Lasting Hydride Battery ($150 Value)
' > Sound & Microphone, Extemnal Mini 3.5 Floppy
> B.25" Display-64 Shade Monochrome REFLECTIVE
> (Optional) Touch Screen with
Handwriting Recognition
Rough Senvice Handle with Loops for optional Shoulder Strap
Roxanne's Voice Annotates all Windows 3.X Functions
(a real kick)
OPTIONS
> W95 $89
> 12V Car cord
> Touch Screen
> 33k Baud PCMCIA Fax- Modem Upgrade $35 / 56k $89
This was a unique (one shot) purchasing opportunity
IT'S NOT OPEN STOCK
WHEN THEY'RE GONE, THEY'RE GONE FOR GOOD
Sold fill recently by IBM through their Local Area Network
¥ Divisional $4,5994 $6912as shown here. (heywereneverdisoounied)

1BM ROAD WARRIOR
An Extremely Serious P of ,l;qut

3 easy payments of

{7 ]

0% Financing!
On Credit Cards only

1 Year Warranty - Satisfaction Guaranteed - The Friendliest People - The Best Customer Service Email for Detailed Information

3 PAYMENT PLAN with Credit Card -or- Layaway ONLY 843-650-5700 For Questions-or- email: netcomd@aol.com
COD's SINGLE PAYMENT ONLY ORDERS ONLY 800-733-3733 ORDERSONLY FAX 8436505777 10-8 EST Mon-Fri
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[ OSCILLOSCOPES & ACCESSOHIES |

OSCILLOSCOPES

TEK 2445 150 MHz 4-channal O 1,400.00
TEK 2465 300 MHz 4-channal O .00
TEK 7104 1 GHz 2-Channel O ,000.00

wi7A29,7A20-04,7810,7815

TEK 7844 400 MHz $900.00
with 7A24,7A26,7880,7885

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

TEK SC502 15 MHz Dual Trace $325.00
Oscilloscope, TM500 series

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

PROBES

HP 1122A Probe Power Supply $150.00

HP B4701A 2.5 GHZ 10X FET PIObS, ......coctccovsiccssmsiccscisssicsnnicsinss $1,000.00
for 54700 serias

TEK 1101A Power .00

TEK P6015A 75 MHz 40 kVpk 1000X Probe .00

TEK P604& 100 MHz Differantial Probe

TEK P6150 8 GHz 10X/ 3 GHz 1X..........
50 Ohm Probe, SMA(m) output
TEK P8201 900 MHz 1X/10X/100X FET Probe

.00
TEK P6202A 500 MHz 10X FET Probe ....... .00
TEK P6701-0pt.02 O/E C: 175.00
450-1050 nm/0-1 mW: DC-700 MHz, ST conn.
CALIBRATION
TEK SG503 Level Generakor, 250 kHz-250 Mz, TMG0O series .o $600.00

WAVEFORM GENERATO

FUNCTION
HP 33108 5 MHz Function Generator, variable phase trigger . gg.m
HP 3312A 13 MHz Function .00
HP 3314A-001 20 MHz Function HPIB 1,500,00
HP 3325A 21 MHz Function Generator, HPIB ............ $1,000.00
HP 3325A-002 21 MHz 1,500.00
Function Generator, HV output opﬁm
HP B165A-002 Prog. Signal SOUrCE, ...........ccoreeesmmarsssrmssrmeresseess $1,900.00
1 mHz-50 MHz, log sweep
s,nm DC-600 kHz
TEK AWGS102 Arb. $900.00
20 MS/s, 12 bits,50ppm mmuh <1MHz
Arbitrary $1,250.00

TEK AWGS105-0pt.02
Genarator, dual

Delay
HP 2148 10 MHz 100 Vpk Pulse
HP 80078 100 MHz Pulsa
HP 80128 50 MHz Pulse variable
HP BOBOA/S1A/B3A/B4A 300 MHz Word Generator
HP 8080A/91A/82A/93A 1 GHz Single .......
Puise Generator

Channel
HP B112A 50 MHz Pulse Generator, HPIB
HP 8115A 50 MHz Dual Channel Pulse Generator, HPIB
HP 8116A-001 50 MHz Pulse / Function ..

sz BED: 3
238 232328 2

i

TEK DM5010 4-1/2 digit Multimater, TM5000 series plug-in
TEK DMS01A 4-1/2 digit Multimeter, TM500 series plug-in ...

CALIBRATION
FLUKE 510A AC Raforence Standard, 10 VAMS, 0-10 MA ..............

VALHALLA 2703 AC Volt.Std.,
0-120V/10 l’lz-100ld'|1:120-1200\"!10 Hz-1 kHz

VOLTAGE SOURCES
Supply, 20V2 A/ 40V1A
, 50V 0.BA / 100V 0.4A

-l

Orders

701 Westland Court, Unit B,

CURRENT METERS & SOURCES

HP 41408 Pi / DC Vohage
Source, without test fidure

HP 6177C DC Current Sourcs, to 50 V, 500 mA ..

HP §181C DC Current Source, to 100 V, 250 mA

HP 61868 DC Cument Source, to 300 V, 100 mA.

HP 8188C DC Current Source, to 300 V, 100 mA

KEITHLEY 225 Current Source,
0.1 uA-100 mA, |0-100Vcnmpﬂlme

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

KEITHLEY 614

8882 88888 B8

TEK CT-5 High Current Transformer for P6021/A8302, to 1000A .. .$375.
TEK P8022 AC Current Probe 8275
935 Hz-120 MHz, 6 A pk

| IMPEDANCE & COMPONENT TEST—‘

L.C.R.

BOONTON 62AD 1 MHz Inductance Metr, 2-2000 UH -..........c...ev.

BOONTON 728D 1 MHz C.
Metar, 3-1/2 digh

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

HP 4280A-001 1 MHz C Meter / C-V Plotter; 5-1/2 digit res. C ....... $3,000.00

STANDARDS

E.S.\. SA-1 Standard Resistor, various values .............................. $125.00

E.S.). SR1010F Transfer
Standards, 1 Ohm-100 K/step

E.S.l. SR1050-1M Transfer $2,000.00
Standard, 1

GH 1404-A 1000 pF F Standard Capacits .00

GR 1408 Air Cs .00
Gl connector, 0.1% ace.

GR 1432-U 4-Decade Resistor, $100.00
0-111.10 Ohms, 0.01 Ohm resolution

GR 1433 4-Decade Resistor, $150.00
0-11,110 Ohms, 1 Ohm resolution

GR 1433-K 4-Decade Resistor, $150.00
0-1,110 Ohms, 0.1 Ohm resolution

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

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

GR 1433-X 6-Decade Resistor, $250.00
to 111,111.0 Ohms, 0.1 Ohm res.

HI & LO RESISTANCE

HP 4328A Milliohmatar $1,200.00

T.D.R.

TEK 1502-0p1.04 Tima Domain $1,400.00
Reflectometer, 0-2,000 feet, chart recorder

$3,000.00

recorder

SINGLE OUTPUT

GLASSMAN PS/WH-03R150XE2 $800.00
0-3000 V 0-150 mA CV/CC Power Supply

HP BO11A 0-20V 0-120 $1,400.00
A Powsr Supply, 1000 W max.

HP BO32A 0-80 V/ 0-10 A/ 1000 W ....ccoooeeoerverresromsecmsnnscsnsssnnnnnss S04 000.00
Autoranging System Supply, HF1B

HP 62008 Dual Range $200.00

0-20V 0-1.5 A/ 0-40 V 0-750 mA CVECC
HP 62018 0-20 V 0-1.5 A CV/CC Power Supply ..
HP 82078 0-180 V 0-200 mA CV/GC Power Supply
HP 82568 0-10 V 0-20 A CV/CC Power Supply
HP 62638 0-20 V 0-10 A CV/CG Power Supply
HP 62668 0-40 V 0-5 A CV/CC Power ®
HP 62678 0-40 V 0-10 A CV/CC Power Supply
HP 62698-028 0-40 V 0-50 A CV/CC ...
Power Supply; 230 VAC line
HP 62748 0-60 V 0-15 A CV/CC Power Supply
HP B281A 0-7.5V 0-5 A CV/CC Power Supply
HP 6282A 0-10 V 0-10 A CVICC Power Supply
HP 6289A 0-40 V 0-1.5 A CV/CC Power Supply ..
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply .
Hpmau-mvo-zuacvmmsm
HP 8672A System DC Power Supply, ......
0-20 V 0-100 A CV/CC, HPIB
KEPCO ATE 36-30M 0-36 V 0-30 A GV/CC Power Supply ...
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ..
LAMBDA LK-352-FM 0-80 V 0-15 A CV/CC Power Supply ..
SORENSEN DCR 20-2582 0-20 V 0-25 A CV/CC Power Supply .......
SORENSON DCR 300-1.254 $400.00
0-300 V 0-1.25 A CV/CC Power Supply

§ane Spasooa
8888 28888888

i

SORENSON DCR 600-0.7582 $550.00
0-600 V 0-750 mA CV/CC Power Supply

SORENSON DCR 600-1.58 $700.00
0-600 V 0-1.5 A CV/CC Power Supply

SORENSON SAL 20-12 0-20 V 0-12 A CV/CC Power Supply .. .00

SORENSON SRL 60-8 0-60 V 0-8 A CV/CC Power Supply ..... .00

TEK PS501-1 Power Supply,
0-20V, 2 mV res., 400 mA, TM500 series

MULTIPLE OUTPUT
HP 6205C Dual Power Supply,

0-40 V 300 mA & 0-20 V 600 mA, CV/CL
HP 62288 Dual 0-50 V 0-1 A GV/CC Power Supply ...
HFWTM&MBM&HMVO!A&MV?.&A

WE BUY AND SELL

Inquiries 307-635-2269 < Fax 307-635-2291
800-538-1493

Cheyenne, Wyoming 82001

HPGZB?BTGNOQM&JDW‘O«-QOVOEA&O-IOVi A.

HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply .

HP 6255A Dual 040 V 0-1.5 A CV/CC Power Supply

KEPCO MPS-620M Triple Output

Supply, dual 0-20V 1A tracking & 0-6V 5A
LPD-422-FM Dual

0-40 V 0-1 A CV/CC Power Supply

TEK PS5010 P Triple .00
Power Supply, TM5000 series

TEK PS503A Dual Power Supply, TMS00 series ..

MISCELLANEOUS
ACME PS2L-500 F
Load, 0-75V / 0-75 A / 500 Watts max.
ELGAR 501C/400SD AC Power Sourcs, ..
45 Hz-5 kHz, 500 VA, 0-135 VAC
HP 535018 HPIB Isolated DAC/Power Supply Programmar
HPMAMrPow«SUWNW +H-20V2A..
KEPCO BOP 20-20M Bipol
Op Amy Suppnywzovzoa
KEPCO BOP 38-5M
Op Amp/Power Supply, o 36V 5 A
KEPCO BOP 50-2M

Programmable Load, 0-50 V, 0-15 A, ‘W

TIME & FREQUENC =1

UNIVERSAL COUNTERS
HP 5314A-001 100 MHz/100 nS
Universal Counter; TCXO reference option
HP 5315A-001 100 MHz/100 nS Univ !
Counter, TCXO reference option
Counter; batt. power & 1 GHz C-ch.
HP 5315A-003 100 MHz/100 nS Univ. .

, 1 GHz option
HP B315B mo MHz/ 100 nS Universal Counter
HP 5318A 100 MHz/100 nS Universal Counter, HPIB
HP 5316A-001,003 100 MHz/ 100 nS Univ. Counter,
HPIB, TCXO, 1 GHz C-ch.

HP 5316B 100 MHz/ 100 nS Univarsal Counter, HPIB ...........ccc.cceroo. $750.00
HPmA Mixer / $3,000.00
Datector, for modulation domain an.

HPminH#mps 11 dight ...
Universal Time Interval Counter
PHILIPS PMB672/411 120 MHZ/100nS ...
70-1000

100 MHz/100nS CountenTimer, TMS000 saries
DC5009

F $400.00

135 MHz Univ. Counter/Timer, TM5000 series

TEK DC5010 350 MHz / 3.125 nS $950.00
Univarsal Counter, TM5000

TEK DC503A 125 MHz/100 nS $275.00
Universal Countar, TM500 series

TEK DC509 135 MHz/ 10 n§ $275.00
Universal Counter, TM500 series

FREQUENCY COUNTERS

EIP 545A 18 GHz Fi Counter

EIP 575 18 GHz Source Locking Counter, GPIB ...

FLUKE 7220A-010,131,351 1.3 GHz

powar, OCXO, and res. mult.
Countar

Counter; batiary
HP 5340A 18 GHz F

qu $450
HP 5343A-001 26.5 GHz F Y $3,500.00
Counter, OCXO reference
HP 5345A/5355A/53568 26.5 GHz $3,500.00
CW/Pulse Fraquency Counter
STANDARDS
HP 1068 Quartz Oscillator, $1,500.00

0.1/ 1.0/ 5.0 MHz, battery power
HP 5087A-0pt.032 Di
Amplifier, 12 outputs &t 5 MHz

AUDIO & BASEBAND ‘

$1,750.00

SPECTRUM ANALYSIS

HP 3586C Seloctive Level MBtar, ...............o..ocvoormerrsesennrre: $1,200.00
50 Hz-32.5 MHz, 50 & 75 ohms

7LS/L3/R7603 S yzer, $1,500.00

20 Hz-5 MHz, 10 Hz min. res. wirame

DISTORTION ANALYZERS

HP 339A Distortion Analyzer, bulf-in low distortion 08C. .............. $750.00

HP B903A-001 mm:in 1y $1,500.00
20 Hz-100 kHz; rear p.mi inpm

TEK DA40B4 Prog y $750.00

RMS VOLTMETERS

FLUKE 8922A True RMS $450.00
180 UV-T00'V, 2 Hz-11 MHz

OSCILLATORS

NPmeann Level Generator, 10 Hz-21 MHz $1,000.00

TEK SG502 Osc., $200.00
5 Hz-500 Id-lz. 70 dB slep atten., TM500

MISCELLANEOUS

HP 3575A-002 Phase-Gain Meter, $850.00
1 Hz-13 MHz, dual display

KROHN-HITE 3103 HighVLow Pass Filter, . ... $350.00
10 Hz-3 MHz, 24 dBJoctave

KROHN-HITE 3202 DUal HPILP/BP/BR ........ooovveressemmssssssssssssssnseeer: S450.00

Filter, 20 Hz-2 MHz, 24 dBloctave
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90 DAY WARRANTY PARTS AND LABOR -
TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

BPECTHUHANALYZEBS
HP 11517TANBA/1BA/20A Mbxar Set, ..
12.4-40.0 GHz, for HP
HP 11870A WR28 Harmonic Mixer, 26.5-40 GHz ...
HP 11870K WR42 Harmonic Mixar, 18.0-26.5 GHz
HP 11870Q WR22 Harmonic Mixer, 33-50 GHz .
HP 11870U WR 18 Harmonic Mixer, 40-80 GHz .
HP 3585A Spectrum
ma:-aoma,:umm res. bw.
HP B558A/853A-001 S An.,
0.01-21 GHz, Iid-hm.mnﬂnfvm
HP 8585A-100 yzeft, $3,500.00
10 MHz-22 GHz, 100 Hz min. res.

Spectr yzer, $8,500.00
100 Hz-1.5 GHz, 10 Hz min. res.
85608 Analyzar, $7,500.00
10 MHz-22 GHz, 100 Hz min.res.bw.
TR502 Tracking $950.00
0.1-1800 MHz, for 7L1/7L14
TEK WM782Y WR15 Harmonic Mixar, 50-75 OHZ .........cccovrnennens $1,500.00
NETWORK ANALYZERS
HP 11850A y y Kit, APCT $600.00
HP 35676A Tost Kit, 5 Hz-200 MHz .......... $1,000.00
HP BADSA Vector 1-1000 MHz 00
HP 85020A Di = Bridge, 00
104300 MHz, N() test port
HP 85027C D/ Bridge, §1,750.00
0.01-18 GHz, N(f) 1est port
HP BSO44A F $1,500.00
Test Set, 300 kHz-3 GHz
wmwnmmmwwnm ...... $1,800.00
HP 8756A Scalar Network 00
HP RBS026A W28 Detector, 26,540 GHz, for HP B757 series .... $1,200.00
WILTRON 560-98KF50 SWR ,800.00
Autotester, 10 MHz-40 GHz, for Wiltron 560 series
SIGNAL GENERATORS
FLUKE 80BOA Sy Signal Gen. $1,800,00
0.1-1050 MHz, 10 Hz res., GPIB
FLUKE Signal $1,500.00
omwu-u&oul-h.muz-m
meogw‘; $1,900.00
Signal 0.1-1050 MHz, 10 Hz res.
GIGATRONICS 1018 $4,500.00
Signal Gen., 50 MHz-18 GHz, 1 MHz res.
GIGATRONICS 600/6-12 $2,500.00
Source, 6-12 GHz, 1 Wm GPIB
840-18 Freq. M $2,750.00
18-26 & 26-40 GHz outputs 0 dBm
GIGATRONICS 878/50 Lavelied $2,500.00
Multiplier, x4, 50.0-75.0 GHz output, -3 dBm
GIGATRONICS B75/86 Lavelled $3,750.00
Multiplier, 26.5-40.0 & 50.0-75.0 GHz outputs
GIGATRONICS 800/2-8 $2,500.00
Gon., 2-8 GHz, 1 MHz res. GPIB
npnmmmamaﬂanmmm $450.

10-15'3“:&#50-?5@{:0\#’06&"

HP 88408 Signal Generator, 0.5-512 MHZ, .......cccoccrcunrcncrisasimsncceee S950.00
AM, FM, pulse modulation

HP 88568-001 Syrth. Signal $2,500.00
Gen., 0.1-890 MHz, 10 Hz res., OCXO ref,

HP 8857A-002 Signal $3,250.00
0.1-1040 MHz, 10 Hz res., HPIB

g e e T T —— - 1]
1-1300 MHz, FM / Phase mod. wBB635A

HP BBB0C/BEB03A Sy $3,250.00
1-2600 MHz, AM / FM, w/888338

HP 8672A Sy Signal $6,000.00
Generator, 2-18 GHz, +3 dBm output

HP 86730 Synth.Signal $18,500.00
50 MHz-28 GHz, AWFM/Puise

HP 8673E Signal $9,500.00

Genertor, 2-18 GHz, +8 dBm output
Generator, 2-26 GHz, >+8 dBm output
HP 86848

5.4-12.5 GHz, AM/ WBFMW/ Pulse
PTS.250F

|-250WI 1 Hz res., +13 dBm

HP

5.9-12.4 GHz, 70 dB step atlenuator
HP 8601A Generator’Sweeper, 0.1-110 MHz, +20 dBm levelled ........ .00
HP 8820C Sweep O« Frame
HP 862228-002 RF Plug-in,

10-2400 MHz, +13 dBm levelled, 70 dB atten.
HP 862308 AF Plug-in, 1.8-4.2 GHz, +10 dBm unievelied
HP 86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelied ...
HP 868241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm lavalled
HP 86242D-004,008 RF Plug-in, 5.8-8.0 GHz, +10 dBm levelled ...

HP 86245A-001 RF Plug-in, 5.9-12.4 GHz, +17 dBm levellod

HP 862500 RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled .. .00

HPamOARFPu;Jn 12.0-18.0 GHz, +10 dBm unlevalied 00
P B6260A-HO4 AF Plugrin, 00
100-1&06!4:. +10 dBm unlevelied

HP RF Plug-in, $1,750.00
2.0-18.0 GHz, +7 dBm levelied, rear output

$1,850.00

B862908-004 RF Plug-in,
2.0-18.8 GHz, +10 dBm levelled, rear output

WAVETEK 962 Swoep $1,250.00
1 MDGH:. markars, +12 dBm univid.
10 mzeDGH:. +10 dBm IIvIlod

POWER METERS
75-110 GHz (WR10), -20 to +20 gBm

BOONTON 4200-01A,00/84A x2 $950.00
Dual Channel Microwattmeter, w/{2) 1 MHz-7 GHz sensors

BOONTON 428/41-4E Analog $450.00
Power Meter, with 1 MHz-18 GHz sensor

HP 4358/8481A Power Magar, $900.00
-30 1o +20 dBm, 10 MH2-18 GHz

HP 4358/8482H Power Meter, $800.00
-10 to +34 dBm, 100 kHz-4.2 GHz

HP 436A/8481A Power Mater, $1,400.00
-30 1o +20 dBm, 10 MHz-18 GHz

HP 8477A Power Mater Calibrator, for HP 432 series .00

HP K486A WR42 Mount, .00
18.0-26.5 GHz, for 432 series

HP QB486A Power Sensor, $1,500.00
33.0-50.0 GHz, WR22, for 435/6/7/8

HP R486A Th $350.00
26.5-40 GHz, for 432 series

HF RB4BBA WR28 Powsr e S e $1,500.00
26.5-40 GHz, for HP 435/8/7/8

RF MILLIVOLTMETERS

928-0pt.05 RF Milli $500.00

10 kHz-1.2 GHz, 75 Ohms scale

RACAL 9303 TRMS Level Metar, $875.00
10 kMz-2 GHz, -77 to +23 dBm, GPIB

AMPLIFIERS, IWSCELMNEDUS
30 dB gain, 1- 1000 MHz, 1 Watt om

BOONTON D1A §750.00

Matar, AM, FM, 10-1200 MHz, GPIB
ENI 1040L Amplifier, 55 0B QRIN, ..........c....coormmnremsseermsmmsmissasssssssrnns $2,750.00

HP 11729C-130,140 Carrier Noise ... ... $9,500.00
Tost Sat, AM Noiss & Rear Panel Inputs.

HP 415E SWR Meter 00

HP 465A Amplifier, 20/40 dB, 25.00
5 Hz-1 MHz, 1/2 Watt50 Ohms

HP B408A Comb $500.00
1/ 10/ 100 MHz incromants, to 5 GHz

HP B447A Amplifiar, 20 dB, $375.00
0.1-400 MHz, 5 dB NF, +8 dBm output

HP B447E Ampitfier, 22 dB, 0.1-1300 MHz, +13 dBm output , $750.00

HP B901A Anuynl 150 kHz-1300 MMz ......... 00

Modulation
HP 8301B-1,2,3 Modulati
0.15-1300 MHz, lurhwl. ocxo otl0
HP 8970A Noiso Figuro Meter
HUGHES 1077H12F000 TWT
, 30 dB gain, 26.5-40 GHz, 1 Watt output
ROHODE & SCHWARTZ ESH2 Test Receiver, 8 kHz-30 MHZ ..........

' COAXIAL & WAVEGUIDE :

AMERICAN NUCLEONICS AM-432 $95.00
cm-,a-msuwmuac 2-18 GHz, TNC(f) "NEW"

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

BAYTRON 3-28-300/10 WR28 $300.00
Directional Coupler, 10 dB, 26.5-40 GHz

BIAD 4410A/4410-3 $400.00
2-30 MHz, 10 W - 1 kW L., N(IM

BIRD 6735-300 1 kW Load, $650.00
25-1000 MHz, LC(f), with wattmater

BIRD 8201 500 Watt Oil Cooled Load, DC-2.5 GHz, N(f) ................. $350.00

CONTINENTAL MW. RAE28-K-M WR28 x K(m) Endfire Adapter ...... .00

FXA/MICROLAB S3-02N Triple 25.00
Stub Tuner, 200-1000 MHz, 100 Watis max., N{rnm
0.3-8.0 GHz, 100 Waits max., N(m:ﬂ

GR 874-LTL Constant Impedance
Trombone Lina, 0-44 om, DC-2 GHz

HP 11580A-001 Bias Network, 1.0-18.0 GHz, APC7 ..... .00

HP 116838A 2-Way Power Divider, DC-18 GHz, N(m/t#) . .00

HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz. . .00

HP 33321K F Step Aften., 00
0-70 dB, DC-28.5 GHz, 3.5mm

HP 333271-006 F $1,000.00

Attanuator, 0-70 dB, DC-40 GHz, 2.9mm

HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz .. .00

FPWTDMD!MMIIMEOHB1M1GH: .00

HP 778D-011 Dual Dir. Coupler, 20 dB, .00
100-2000 MHz, APC7 test port

HP 8431A 2-4 GHz Band Pass Fiter, N(M) .......ovivecrmicssmmssssseenies §150.00

HP 8493C-003 3 dB A §0.00
2Wans, DC-26.5 GHz, APC3.5

HP 8493C-020 20 dB A $150.00
2Watis, DC-26.5 GHz, APC3.5

HPWG—W $350.00
Attsnuator, 0-11 0B, DC-4 GHz, SMA

HP B495H-002 P Step $400.00
Attenualor, 0-70 4B, DC-18 GM;. SMA

HP B4GTK-004 P $750.00
Attenuator, 0-80 dB, DC-265 GH

HP K382A WR42 $2,900.00

Direct

Altenuator, 0-50 dB, 18-26.5 GHz
HPWAWFMIWW. 18.0-26.5 GHz ..
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ....
HP KB70A WR42 Slide Screw Tuner, 18.0-26.5 GHz ..
HP K814B WR42 Moving Load, 16.0-26.5 GHz ......
HPO?BZDWFEZD!MMCmahr. 20 dB, 33-50 GHz .
HP R382A WR28 Direct A

Attenuator, 0-50 dB, 26,540 GHz

1P A7520 WR28 Directional Coupler, 20 d, 26.5.40 GHz
HP R9148 WR28 Load, 26.5-40 GHz
HP V385A WR1S Isolator, 25 dB, 50-75 GHz .

HP V752D WR15 Directional Coupler, 20 dB, 50-76 GHz
HP X870A WROO Slide Scraw Tuner

HUGHES 45712H-1000 WR22 Froquency Meter, 33-50 GHz 00

HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz .00

HUGHES 45718H-1000 WR10 Frequency Meter, 75-110 GHz ... 00

HUGHES 45721H-1000 WR28 00
Direct Reading Attenuator, 0-50 dB, 26.5-40 GHz

HUGHES 45724H-1000 WR15 Direct .. ——— N T ]

Attonuator, 0-50 dB, 50-75 GHz

HUGHES 45732H-1200 WR22 LOVOI .........oovrcieiomisiessnsimasssinsrsmasssnssin $250.00
Sel Attenuator, 0-25 dB, 33-50 GHz

HUGHES 45772H-1100 WR22 Th $400.00
Mount, -20 to +10 dBm, 33-50 GHz

HUGHES 45775H-1100 WR12 Tt $800.00
Mount, -20 to +10 dBm, 80-90 GHz

HUGHES 47316H-1111 WR10 Tuneab! $600.00
Detactor, 76-110 GHz, positive polarity

HUGHES 47741H-2310 WR28 Phase .. SRS B T
Locked Gunn Osc., 32.000 GHz, +18 dBm

HUGHES 47742H-1210 WR22 Phase .. i TR TEO00
Locked Gunn Osc,, 42.000 GHz, +18 dBm

HUGHES 47974H-1000 WR15 SPST .. S, - )
PIN Switch, 250 MHz speed, 60-62 GHz response

KRYTAR 2616S Di i Datector, $200.00
1.7-26.5 GHz, K(Um)/'SMC

M/A-COM 3-18-300/10 WR18 DI $450.00
Coupler, 10 dB, 40-80 GHz

MICA C-121506 Circulator, 17.5-24.5 GHzZ, SMA(UM/M) .ecerrevroeene agﬁ

MIDWEST MICRO\ 3537
DC Block, 0.1-12.4 GHz, SMA(m/) *NEW*

MINI-CIRCUITS ZFDC-20-4 Di
Coupler, 19.5 dB, 1-1000 MHz, SMA(f)

NARDA 3000-SERIES Di

NARDA 3024 Bi-Directional , 20 dB, 4-8 GHz ...

NARDA 3080-SERIES Precision High Directivity Couplers . 00

NARDA 388BNM Coaxial High .00
Power Load, 500 Watts, 2.0-18 GHz, N(m)

NARDA 3752 Coaxial Phase $1,000.00
Shifter, 0180 deg/GHz, 1-5 GHz

NAADA 37538 Coaxial Phase $1,000.00
Shifter, 0-55 deg./GHz, 3.5-12.4 GHz

NARDA 4000-SERIES SMA Miniatura COUDIBMS ....ooovsaiicss $75.00

NARDA 4226-10 Di Coupler, $275.00
10 dB, 0.5-18.0 GHz, sunm

NARDA 4227-18 Di $325.00
18 dB, 1.7-26.5 GHz, mﬁmmm

NARDA 424220 Di Coupler, $100.00
20 dB, 0.5-2.0 GHz, smm

NARDA 4247-20 D Coupler, $200.00
20 dB, 6.0-26.5 GHz, 3.5mmf)

NARDA 42478-10 DI $200.00
10 dB, 6.0-26.5 GHz, 3.5mm{f)

NARDA 5070-SERIES Precision Couplers $300.00

NARDA 562 DC Block, $65.00
10 MHz-12.4 GHz, 100 V max., N(m/)

NARDA 765-10 10 dB Al $165.00

50 Watts, DC-5 GHz, N(m/1)
NARDA 768-10,-20 10 dB or 20 dB ...
Attenuator, 20 Watts, DC-11 GHz, N(m/)
Variable

NARDA 792FF Attenuator, 0-20 dB, 2.0-12.4 GHz .00

NARDA 794FM Dirsct Va .00
Attenuator, 0-40 dB, 4-8 GHz

mumnscmamammcmu

Circulator, 18.0-26.5 GHz
SONOMA SCIENTIFIC 21A3 WR42
Circulator, 20 dB, 20.6-24.8 GHz
Attenuator, 0-50 dB, ss-suauz
Phase Shifter, 0-360 deg., 33-50 GHz
TRG V551 WR15 Frequency Meter, 50-76 GHz .

TRG W851 WR10 Frequency Meter, 75-110 GHz 00

WAVELINE 100080 WR28 .00
Grossguide Coupler, 30 dB

WEINSCHEL DS108 Double Stub $150.00
Tuner, 1-13 GHz, N(m/)

WEINSCHEL DS109LL Double $150.00

Stub Tuner, 0.2-2.0 GHz, N(m/)

TEK 1410R NTSC GeN., WISPGZ SYNC. -..oreerrrssncrnoneemennen: $800.00
generator, TSG7 color bars

TEK 141 1R PAL GON WSPG12 BYNG) .ocicvniinnisnssiscsscsssssimssianmisinisse: STH0L00
TSG11 color bars;TSG13 linearity

TEK 1411R PAL Test Gen., $1,000.00
wSPG12,T8G11,TSG13,TSG15,TSG16

TEK 1411R PAL Test Gen., $1,100.00
w/SPG12,T8G11 TSG12TSGI&TSGI&TSG!!

TEK 1411R-0pL04 PAL Test Gen., . S—— 1
w/SPG12,TSG11,TSP11 TSG1:IT$G‘|5,TSG1G

TEK 147A NTSC Tost Signal $800.00

, with noise test signal

TEK 148 PAL Test sw a .00

TEK 520A NTSC .00

TEK 521A PAL $750.00

TEKTM516MMMMI‘Mr
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QUESTIONS

| have a dead Maotorola model
19032WNSSD bag phone. It indi-
cates "No Service." Does anybody
service these, or have data that
might allow me to repair it?

The local cell phone company
just sold me a new one, calling it
unrepairable.
8991 David Schoepf
Marianna, FL

| have an IBM Thinkpad comput-
er. The hard drive is missing and |
cannot get into CMOS. Any sugges-
tions how | can tell it that it has no
hard drive and boot on a floppy?

Also, where can | find a hard
drive?
8992 Cliff
Salem, OR

| have several used Commaodaore

64 floppy drives, the 1541. | would
like to use them for data logging in a
standard RS232 port. Has anyone
done this?
8993 Gary Depietro
Deltona, FL

| need a circuit that will operate
on 120 VAC and will control upto a 1
hp 120 VAC motor?

Objective: To cycle this motor at
any off/on [continuous) interval
[selectable in 5 minute increments)
up to 60 minutes. (Same time off as

on.)
8994 Dean Freeland
Stoneville, NC
| have the LabTec CS-150 stereo

computer speakers. | need the head-
phone plug for one wire to play the
tape cassette or portable radio.
| also need another small head-
phone, this one connected to the
right speaker from the left amp
speaker. | need three in all.
89895 Fran Armijo Jr.
San Antonio, NM

| have a custom wound S VDC
mator,/generator that when in gen-
eration mode, will output up to 5
amps DC.

The purpose of the motor/gen-
erator is two- fold: 1) To electric start
a small gas engine; 2) after engine
kicks over and runs, the mator is now
a generator.

While

generating power

to Nuts & ants Mugﬁzme

restores the battery and/or capaci-
tor, and also powers the "running"
lights, and/or accessories, the
lamps are to be ELs, approximately
six-eight panels of various dimenion.

Can someone help me with the
little data | provided; design a VERY
compact, lightweight DC-AC inverter,
as flat as possible, and no bigger
than a cigarette pack? This is to be
worn.

~ B986 William Donald McNeal Jr.

Philadelphia, PA

| have scrapped out several
loads of computer boards and sent
them to Denver, CO for the gold in
them.

| was told that there is a place
somewhere in the US that buys the
programmable chips, cleans them up
and reuses them.

Do you have any knowledge of a
place like this?
8997 L M. Laird
Ogallala, NE

| have a Pioneer PDRO5 CD
recorder which uses only consumer
audio blanks. | have seen what
appears to be the same machine
sold as a Fostex pro-model that uses
any (consumer or computer) blanks.

Is there something | can do to
the PDR-05 to use it as a pro audio
machine?
89908 Anonymous

| need information on how to
hook up a "Rustrak” model 288 strip
chart recorder. It seems to be oper-
ational, but | don't know how to input
a signal to it.

A current address for this com-
pany (a division of Gulton Industries)
would be helpful, too.
8999 Richard Flaws

Osweggo, IL

| know it may be a difficult prod-
uct to locate, but | am in search of a
dual socket7 motherboard, as | have
two matched P-100 processors, and
four matched 32 MB EDO SIMMSs.
| would like to locate a mother-
board for these items so | can build a
small Linux box.
89910 David Draper
via Internet

| have a two-axis accelerometer

28  Awcest 1999/Nuts & Volts Magazine

o forum@nutsvolts.com

that has an output of 2.5 VDC in the
level state. In the pitched up state,
the output will go to 2.812 VDC. In
the pitched down state, the output
will go to 2.188 VDC.

This is too small of a voltage
swing for me to work with. What |
have is a board that takes 0-5 VOC to
drive a model air plane servo; 0 VOC
full left, 5 VOC full right, and 2.5 VDC
at center,

What can | do to increase the
voltage swing without changing the
2.5 VDC center? Example: pitch up
3.5 VDC, pitch down 1.5 VDC?
89911 David F. Jones

via Internet

Recently, the 1.35volt KX-625
battery failed in my Olympus OM-1
camera.

Since mercury batteries are no
longer commonly available, | am won-
dering if anyone knows of an adaptive
circuit | could use, perhaps with an
externally mounted six- or ninevolt
battery?

| am not so worried about
appearance as function. (| under-
stand some expensive commercial
replacements use shortived 1.5-volt
silver oxide batteries which snap into
some sort of voltage reducing cir-
cuit.) Any ideas?
89912 Allan Souligny

via Internet

Is there a way to connect a
phone hand-set to a computer as to
take the place of the microphone and
speakers when making an Internet
call? Something simple that could be
built using RadioShack parts.
89913 J. Kato

Naples, FL

| am interested in experimenting
with bio feedback on my computer. |
need to monitor blood pressure and
heartbeat.

| have seen probes that attach to
the finger in hospitals. Would it be
possible to create something along
that line and interface it to my "0"
scope on my computer? How?
Where to start looking?
89914 Dave Bell
via Internet

Does anyone have information
on some type of very small (size of a
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quarter) tracking transmitter that |
can build or purchase to track my cat
at night?

It should be on all the time and
transmit some type of tone or beep
that | can track with a small handheld
directional radio. The range needs to
be only 500 to 1,000 feet.

89915 Vernon Miller
via Internet

I have Caller ID, and there are a
few callers that display Private or Out
of Area. Most of those blocked calls
are people trying to sell me
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! need help to find a distributor for a stepper
motor driver IC and other [Cs for stepper motors.

#1 The SAA1027 by Signetics is an alternative
stepper motor driver IC. | obtained mine through
Quality Kits, Kingston Ontario, Canada
www.gkits.com.

As an alternative, you might consider purchas-
ing a kit, such as the Velleman KBOOS stepper
motor driver board. Information and purchasing
can be obtained through Guality Kits, or through any
Velleman distributor in the US.

Eric North
Kingston, Ontario, Canada

#2 There are not many distributors or manufac-
turers of stepper mator ICs, because unfortunately,
many of these parts are rapidly becoming obsolete,
This is due in part to the introduction of specialized
motion ICs and the ability of low-cost micro-con-
trollers to emulate the functions of these chips.

| have needed to use these parts myself to con-
trol both Unipolar and Bipolar stepper motors for
robotic’s projects. | appreciated the convenience of
having only three control lines; STEP, DIRECTION,
and BRAKE. to use a micro-controller to drive a
stepper motor, thus saving many lines of code in the
micro-controller software.

In your guestion to Nuts & Volits, the stepper
motor power requirement, the type of stepper
motor [Unipolar or Bipolar), and the precision and
resolution was not specified for your application.
This information is critical to determine the correct
IC or PLD to use.

For example, if your application requires simple
single-axis positioning or low-speed rotation of a
gear or platform, then a Unipolar stepper motor
chip such as the UCNSB04 would be most appro-
priate for your application. For applications that
require more torque or high speed, then a Bipolar
stepper motor IC or "H-Bridge” should be used.

To control 8 stepper motor with increased res-
olution, the IC must be able to support half-step, as
well as full-step control modes.

Finally, if your application requires high speed,
precision positioning for robotics, multi-axis control,
factory automation, and CNC appli-

Transistor Kit (for use with motors which draw up
to 10A (75W] per phase]. | have not tried using this
IC, since | only just discovered it during my latest
survey, but its specs and price are similar to the
UCN5804.

My latest research using the Web and reading
data books on various types of stepper motor ICs,
reveal the following sources, including part number,
company name, and URL [if any]. These are listed
below for your convenience:

List of stepper motor controller IC sources:

UNIPOLAR ICs:

MicroSystems LUCNS804, Allegro www.alle
gromicro.com/ control/partnum1.htm

Motorola SAA 1042 www.newark.com

E-Lab Digital Engineering, Inc., PDB3517/1
www.elabinc.com/ede1200.htm

ERICSSON
www.ericsson.se,/ microe/ pdf/Industri/ 351 7 pdf

BIPOLAR ICs:
L297 ST Microelectronics
sbhtm.yonsei.ac kr/data/ 1334 pdf
L297D ST Microelectronics
shtmyonsei.ac kr/data,/ 1334 pdf
L298 ST Microelectronics
sbtm.yonsei.ac.kr/ data/ 1334 pdf
LMD18200 National i
wirz.com,/ motor/ Imd18200.html
PBL3717/2 ERICSSON
www.ericsson.se/ microe/ pdf/Industri/3717_
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MOTION CONTROL ICs:
MCX305 (single-axis) Aurotek
www.robot.com.tw,/ mex305.htm
MCX314 (multi-axis) Aurotek
www.robot.com.tw,/mex314.htm
Daniel F. Ramirez
Amherst, NH

#3 There are two stepper motor controller ICs
manufactured by E-Lab and available from Al
Electronics Corp. http://www.allcorp.com for
$8.30 each.

The EDE1200 is for sixwire unipolar stepper
motors and the EDE1204 is for four-wire bipolar

stepper motors.

These are 5 VDC, 18-pin ICs designed to inter-
face a logic-evel signal to a stepper motor and can
be self-clocked in the RUN mode or external-clocked
in the STEP mode. Capable of half-stepping, direc-
tional control, continuous run and stepping rate
changes while the motor is stepping.

The inputs are TTL/CMOS with TTL level out-
puts. Specifications and hook-up diagrams are
included with the ICs.

You can contact All Electronics Corp. at the
above listed Web URL, or via E-Mail at: allcorp@all
corp.com. Mailing address: All Electronics Corp.,
P.0. Box 567, Van Nuys, CA 91408-0567.

| have done business with this company in the
past and recommend them.

Robert Turner
Via Internet

#4 The Hewlett Packard HCTL-1100 is a decent
general-purpose controller, available through
Newark Electronics and a host of other distributors
that carry HP stuff. HP also makes some other
related items, including incremental encoders and
gquadrature decoder/counter chips.

National Semiconductor and Allegro both make
some nice chips for power applications, like motor
control.

The following web sites are for distributors that
carry motor control chips of some sort or anather.

Mouser iCS: WWW.MOUSEr.com

Digi-Key: www.digikey.com

Newark Electronics: www.newark.com

Allied Electronics: www.allied.avnet.com

Mark Dobrosielski
Bradford, MA

#5 Unitrode Corp. makes three stepper motor
control ICs, which are the UC1517, UC1717, and
the UC3717 [10V-45V).

They might have other types available since |
discovered these in the 1994 IC master.
The contact information for Unitrode Corp. is:

Unitrode Integrated Corp.. 7 Continental

Bivd, Merimack, NH 03054-0399. Phone: 603-
424-2410 fax: 603-424-3460.

Dennis Gifford

Henagar, AL

cations, or all of the above, then you
may need a more expensive motion
IC or PLD with an encoder or
tachometer feedback attached to
your stepper motor.

These extra features are need-
ed to perform closeddoop control of
the stepper motor using velocity or
acceleration profiles.

e g D amrens st © Download our board layout software
er motors, a power n & . .
Do Bt aaoteds | | @ Design your 2 sided plated-through PCB

as the ULN2803, can be added to
the outputs of a stepper motor con-
traller IC, to handle the large cur-
rents.

The use of clamping diodes or
opto-isolation between the micro-
controller and the stepper motor
controller IC driver lines is required
if the IC does not provide this pro-
tection; otherwise the micro-con-
troller might sustain damage from
"back" EMF caused by the collapse
of stepper maotor coil magnetic
fields.

A new stepper motor contraller
IC which | find particularly interest-
ing is the EDE1200 from E-Lab

PCB LAYOUT

Software For Win95 - FREE

© Send us your layout over the Internet

o In 2-3 business days, UPS delivers
your boards, often under $100

PlC,n Books

LEARN ABOUT PIC MICROCONTROLLERS

jf1eeepppecanpey
Shddssiedie V4,
EPRON EFLLATOR

@0l 4 U= 8

Digital Engineering, Inc. In addition
to the stepper motor controller IC
functions, this chip supports a self-
clocking "RUN" mode.

E-Lab also sells a Power

www.expresspcb.com I}

2995

EASY PIC'n - Beginner
PIC’'n Up The Pace - Intermediate  saé.s5

NEW!

PIC’'n Techniques - intermediate
« B-pin PICs

+ Timer 1, timer 2 and the capture/compare/PWM (CCP) module
+ Talking 1o a PIC with a PC using a terminal program

* Tes! equipment and data logger axperiments

$34.95

See Table Of Contents: hip//www.sg-1,com
Secure Online Ordering Is Available

+ 34 /h In US for 1 book, $5 for 2 books, $6 for 3 books
VISA, MC, AMEX, MO, Check
CA residents please add 7.25% CA sales lax
PIC and MPLAB are of ip Ti

SQUARE II]nmu

P.O. Box 501, Kelseyville, CA 95451
Voice (707) 279-8881 FAX (707) 279-8883
hifp/Awww.8q-1.00m
E-Mail sqgone@paciic.net

oy
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SVESEICIRCUITS

America's

1. World's Smallest Video Camera* ........ 1 lux, 3oz, $50.95
2. Pinhole Video Camera..... 410 lines, 0.5 fux, Sharp chip $30.95
3. Golor Video Camera ...... 350 lines, 2 fux, Remots head $68.95
4, Live Aerial Video R/C Videotape...... dowto & more $24.5
5. Wireless Covert Tape Cam ...... 300 range, FCC OK $34095
6. Super Tiny Color Pinhole.... 350 ines, less than 1" s, $98.95
1. Micro Video Transmitier....... 100" range, ATV band $158.95
8. Complete Wireless ATV Video Set .3 Miles Range 841895
9. World's Smallest Wireless Video Cam.......... Pioase Call
10, Video Goggles ............ Dush bi-es LGNS, 30 capable $599.95

Buy your microvideo equipment where NASA, The Air

Force, JPL, Lawrence Livermore Labs and the FBIl does.
Call us today.

For the best in high performance microvideo equipment, call the experts at Supercircuits. We've grown 1o
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 1§
72 page Microvideo Catalog, loaded with photos, specs and more.

1-800-335-9777 ext NIV
Or fax us at 5§12-260-04494
One Supercircuits Plaza Leandar, TX 78641

www.supercircuits.com
“Supercircults PC-21XP and PC-51XS are listed as world’s smallest pinhole and spy video camaras

Write in 81 on Reader Service Card.

Metric 800-432-3424

Equipment Sales, Inc. Fax: 510-264-0886
www.metricsales.com

Scopes, Meters, Analyzers, Power Supplies, Signal
Generators, Counters, Recorders and more

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu,
Wavetek, Keithley, and more

Test & Measurement Instruments

Over 7000 Models + 6-Month Warranty
Save 30-90% ¢ 5-Day Free Trial

Write in 80 on Reader Service Card.
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something.

There are times that my work, or
family living outside my area are try-
ing to call me. That's when it would be
nice to know it's them and not listen
to those telemarketers.

Now | know that it is possible to
get the caller info even though it's
blocked or out of the area. | was told
the 911 operator and Police can see
it along with many government agen-
cies.

How can | see it? Can | modify an
existing unit to show all call informa-
tion? Is it possible to build a device to
be used with the Caller ID unit?
Where can | find more information
on the Caller ID system?
89916 Joe Reed
Charlotte, NC

| have an Apollo inkjet printer. |
keep getting an error message that
says "out of paper.” | have tried quite
a few different things, but | can't get
this thing to print on a 486 running
Windows S5.
89917 Lou Baugh
via Internet

| have a Dentron linear amplifier
that is no longer in production. | fixed
the problem that caused arcing
between the plates of the variable
capacitor, but they keep arcing. |
tried to file them smooth, but they
still arc, so | tried looking for another
variable capacitor, to no avail.

Can you please lead me to a sup-
plier of this Dentron variable capaci-
tor #0-232-457

It measures about 15-250 pF
and is approximately 3" long (not
including the shaft), about 2-1/2"
wide, and 2- 3/4" high. | must
assume that this was a stock item
that Dentron used, but | can't find a
source for this size and c¢apacity.
89918 Ken Weger

Colfax, CA

ANS. TO #W69914 - JUNE 1989

| have a CGA monitor that | would
like to turn into a parts tester. There
are several testers that tie to an
oscilloscope and do this job, using
horizontal and vertical deflection. Has
anyone ever designed one of these
circuits?

It is not very practical to turn a
CGA monitor into an "oscilloscope"
with X-Y deflection. A CGA monitor —
like a television — is a raster scanning
device. The electron beam covers the
screen by scanning at a high rate
(15750 Hz) left to right, and at a
slower rate (60 Hz) top to bottom.

It is practically impossible to
drive the deflection with another sig-
nal because of the way the CRT is
powered.

The CRT requires a high voltage
to light the screen. The high voltage
is generated by the inductive energy
from the horizontal deflection.
Basically, the energy that is used to
deflect the electron beam across the
screen is "recycled" during the
retrace.

A fiyback transformer takes the
magnetic energy in the deflection
yoke [that is released as the beam
"flies back"), and converts it to tens of
thousands of volts of electrical ener-

If you disable the horizontal scan-
ning in order to drive the X-Y deflec-
tion yoke directly, you lose the high
valtage, and the tube goes black.
There are ways around this, but they
usually end up costing a lot more
than the results you get are worth.
And, of course, if you don't know
exactly what you are doing, you could
contact some of that high voltage
and really hurt yourself.

| would recommend that you find
a used oscilloscope for a parts
tester. Really old models with very
low bandwidth will work fine for a
curve tracer.

ANSWERS it
Via Internet
ANSWERS TO #6835 - JUNE 1999
1 need a computer program that Navigator,"” or "Great Circle
enables me to make a polar map (& Program."
great circle map] with any GTH being Fred Blechman
West Hills, CA

the center.

#1 | wrote a BASIC program in
1978 for the TRS-80 Model | that
calculates direction and distance
along a Great Circle between any twa
points on earth, using the spherical
trigonometry | learned as a Nawy
fighter pilot. It has been published in
several smagazines, and has been
updated to run in IBM BASIC,
QuickBASIC, or BBASIC. | even have
an EXE file to run from DOS. | do not
have a Windows version.

Contact me at 818-346-7024
9am-5pm pacific time, or at fblech-
man@juno.com to receive a copy of
the program, variously called "DX
Beam Aimer," ‘'Long-Distance

#2 Byte Magazine, June '79, has
an article and BASIC programs for
generating several varieties of maps,
and it includes an azimuthal equidis-
tant projection. i

Unfortunately, | have lost the
rest of the citation, and cannot tell
you the author or the title. | found the
article when looking for information
about; satellite tracking.

The article's code computes pro-
jections, but it does not include a
map database [although it does give
some pointers about where to obtain
some). ;

Gerald Roylance
Mountain View, CA
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ANSWER TO #7894 - JULY 1999
! need to set up a remote, wire-
less, video cam surveillance system.

ANSWER TO #6993 - JUNE 1989
Recently, | committed to creating
a buzzer and contestant identification

Where can | find instructions on fight set-up for my high school debate
doing so? Including the set up, specif- club to use during competitions. I need
ic parts that would be needed, and an  help with the circuit design for this
explanation of the various terms and  Purpose.

jargon (e, "410 lines CCO, 0.3 lux, e o’ ool e A
AGC, 4mm 78 FOV lens. Closing th la'mssais-t:heﬂ
outputs of all the flip flops high, which
causes the '08 output to go low.
When a contestant closes a switch,
the '32 output goes low making the
‘08 output high, which inhibits any
other contestant's switch from having

The jargon that you seek on CCD
cameras is as follows; 410 lines
refers to the scan lines of the cam-
era.

The standard TV set in the US

has 480 lines of scan from top to  an effect. .
bottom, B0 times per second, which The inverted Q output drives an
makes up the picture that you see. LED through a NPN emitter follower.

If you want a brighter light, put a
relay in place of the resistor and LED,
and light an AC lamp.

The 555 timer energizes the
relay for two seconds to operate the
buzzer. The timer o could drive a
small buzzer — like 273054 — but the
relay will drive a really loud one.

The logic VCC is five volts, but the
555 requires seven volts minimum to
drive the fivevolt relay. If the 555 sup-
ply voltage is too high, it may not trig-
ger. | used a ‘00 gate to invert the trig-
ger signal, but any inverting gate will

The way to think of this would be
analogous to a page in a book that
starts at the top right, and letter
after letter is typed on that line until
one line is full. Then the next line is
started and filled until the entire page
is full.

In the camera that you mention,
there are 410 lines that make up a
single page instead of the 480 that
make up a standard TV picture.

What they are saying about the
camera, is that its page is smaller
and contains less information per
page than on a standard TV set. Less
information means lower quality in
the picture, commonly referred to as
resolution.

| have shown only two contes-
tant's switch inputs to save space.
Repeat the circuit in the dashed lines
four times to fill the ‘08B inputs and

77109 WLiS

we et
1 -
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[ P © G1uF

the circuit. / 272-131
The 10K resistor and .O1uF 10uF 272-1025
capacitor at the '32 input is to prevent  LED 276086
noise from causing false triggers and  Switch 275-1566
from static damage. The cir- 5V rel 275243
cuit will not work with TTL logic, but  LMS55 276-1723
the type specified is CMOS. 74HCTOO0 2762801
7BHCTOB 2762805
PART RADIOSHACK 74HCT32 2762813
470 ohms 2711317 74HCT74 2762816
10K ohms 271-1335 2N-NPN 2762058
33 ohms 2711104 Russell Kincaid
330K ohms RSU-11345352 Milford, NH

MB-650PA -5139.95
2.8mm Pinhole Lens.

MB-750P -$129.95 HI-?M -llim
2.8mm Pinhole Lens.

MB-650a Series MB-750 Series
+ Built-In Audio +1.25" sq

*1.18" sq -420TVLine
=380 'IV Line

The Best, Smaﬂes!. Mlcm Cameras on the Market Today!
Call and Compare! We Match or Beat All Prices!

4.3mm Micro. Lens.

Panasonic Color Camera Sale

Micro Color MB-45cB: $99.95
* Wide Voltage Range, 5-14 Volts!
+» Small Footprint!
« Self contained ultra small package
design for various applications.
. PCB design for minimizing
the size and improve durability.

1/4" Interline transfer
512 (H) x 496 (V)
2:1 Interlace

525 lines - 60 fields
. 30 frames

Intemal

.. VBS. 1vpp 75 Ohms
. . More than 330 lines
.. On fixed

. . « ATW fixed

. 32°F o 104°F
Indoors

F2.8 Hor. Angle 45° - Ver. Angle 34°

Lenst.......ul

Compatible with
AC or Battery

Wireless Observation System's
GFS-1001 (300MHz) -$499.95
GFS-1001¢ (900MHz) -$599.95
(900, 1.2 & 2.4 Ghz
systems available.)

il GFT-1001 $189.95
Gives any camera the
ability to be Wireless.

]
Our Smallest |HPSUTICK CAMERAS
These cameras are_supplied with a PCM-1
Video Camera | Forissicitriati
CMOS Camera Moanitor or VCR.
CM-550u -$69.95 LP-850p

$139.%

CM-5

PinHole Camera:
CM-550p -$69.95

Visit Polaris Ir

http

1 800 752-3571

=EmeT GaRas

Polaris Industries 470 Armour Drive NE = Atlanta GA 30324 * Tech Info: 404-872-0722 « FAX 404-B72-1038 Firas: e oo o o et oo, e

Length: 1.97
Diameter. 91°

Write In 79 on Reader Service Card.

Nuts & Volts Magazine/Aeoust 1999 31



The .3 lux refers to the minimum
amount of light that this camera will
operate with and this is a universal
mathematical value for light, one of
many ways of measuring a given light
value.

As | recall (the short version), .3
lux is equal to 1/3 of one candle per
cubic meter/yard of space, or an
approximate value thereof.

AGC refers to automatic gain
control or what is sometimes
referred to as an internal electronic
iris which is adjusted electronically
and not physically like a camera lens.
The method is totally different but it

TECH FORUM

works the same as an iris, and it con-
trols the camera as more and less
light enter the camera, and would
otherwise cause the camera to go
too dark or too light, washing out all
of the contrast and features.

Four MM refers to the diameter
of the lens which is very small and,
thus covers a very large view, stated
as FOV. The larger the lens number,
the ‘'more telephoto the lens is. The
smaller the number, the wider the
view gets.

Purchasing a "C" mount camera
will give you the option to change lens

any where from a couple of millime-

ters to several thousands millime-
ters, which means that you can use
the camera for astronomy, as well as
house surveillance.

Seventy eight FOV refers to 78
degrees, field of view, which simply
means that the camera can see
from left to right and top to bottom, a
view that is 78 degrees wide. This is
generally referred to as a "wide angle
lens.”

As to the wireless transmission,
the best way is to purchase a
microwave transmitter which sends
the signal down a 900 MHz or 2.4
GHz signal and gives you up to 1,000

of distance. They come in several ver-
sions that can handle one or more
cameras at a time. They are reason-
ably priced and are available through
advertiser's in Nuts & Volts.

The alternative is to build one,
but working with microwave isn't rec-
ommended for the beginner.

Chris
Bieber, CA

ANSWERS TO #6996 - JUNE 1999
| need an inexpensive device to
register the frequency of a PTO dri-
ven generator, so | can adjust the
Continued on page 92

ANSWERS TO #6992 - JUNE 1999

| have a "big dish" satellite system which uses a
feed horn polarization motor that rotates the anten-
na for proper polarization. | do not understand how
the pulses can rotate the mator in both directions,
and aiso how the receiver determines just what the
angle is. There doesn't seem to be any feedback
from the maotor shaft location to the receiver.

#1 The "polarity motor” is, in fact, a "serva motor”
that many RC enthusiasts use to control their air-
planes, cars, and what not ...

In general, a squarewave signal is applied with
a specific duty cycle to place the motor between the
extremes of +90°.

The duty cycle range is approximately 10% to
90% [varies slightly per manufacturer).

Oddly, there is no feedback given to the source
of the pulses. Not exactly a "servo loop,” right?

The servodoop is internal to the mator assem-
bly. The source of the control signal {your receiver)
simply applies pulses over enough time to assure
the motor positions itself where it's supposed to be
[despite where it is currently].

The duty cycle when filtered, represents a DC
voltage that is compared to a feedback potentiome-
ter. When the two signals are equal, the motor

stops moving. The DC mator inside drives a gear
assembly that translates so many turns of the
motor to the number of degrees, the antenna "pick-
up" is rotated.

A common failure of a servo motor is "wear-
out” where "backlash” from the potentiometer, the
gears, even the housing contribute to the inability of
the servo to settle into position. An oscillation
results.

This can be tested by attaching the servo to the
satellite receiver where it can be watched: Single-
step the polarity adjustment slowly. Every third or
fourth time, reverse direction for only one step, then
resume until the end is reached. Repeat in the oppo-
site direction. If. at any time, the servo appears to be
"shaking its head NO!" the servo is bad.

Note that the feedback potentiometer is a very
small Japanese or Korean model that is not easily
found. | have no idea where you can obtain the gears

or housings. If it is mechanically sloppy, just get a

new one.
Don't confuse random movement with oscilla-
tion. Sometimes, strong RFl from a nearby radio
station causes random "drift” from where the servo
is supposed to be positioned. The reason it does this
is because no pulse train is present,
Manufacturers of satellite receivers depended

on the fact that the servo-motor had plenty of gears
[with friction) that would tend to hold the polarity
pick-up in position. Unfortunately, because the servo
motors are made as cheaply as possible, they are
not sheilded. Some manufacturers wised up.

To compensate, they supply either a constant
stream of pulses or pulses every 10 to 20 seconds
to keep the servo "refreshed.” You can check this by
replacing the servo with an LED and a 200- to 300-
ohm resistor in series across the polarity signal and
GND.

If you determine that your receiver is not send-
ing pulses as described above, obtain a Chaparral
"Polarotor” from the Electronic Goldmine surplus
house in Arizona. This device doesn't depend on a
CPU to update the polarity. It's a simple multivibra-
tor circuit that operates at the correct frequency.
[You'll have to adjust the polarity of every station
manually, however.] Make sure you are getting the
"serva controller,” NOT the "ferrite controller!”

If the servo doesn't move at all, check your con-
nections. Chances are that a fragment of wire
trapped in the receiver's "polarity" connector is
obstructing a8 good connection. Then, there's the
possibility that the DC motor inside the unit is fried
because of an electrical storm or spikes on the AC
power source .. [The "Polarator” would make a

good test signal source without having

AMAZ//VG PRODYCTS 3% INFORMATION VSTOUE ACTON VESSTEs

BOX 716 AMHERST. N.H

Laser Window Listener
Access Internal Sounds Via A Beam Of Light!!

2 beam of laser ight 1o iluminate 7

reflecting back 1o @ sensitive fitered optical recaiver that now reproduces this
moduiated light back into the actual sounds as heard thru a set of haadphonas.

LWBS9 Plans for Three Complete Systems...........$20.00
Complete System for Demonstration of Concept
LWB60 Demo System with Smw VisRed Laser..$159.95
Below Electronics for Two High Performance Infra Red
Systems Shown Built From Above LWBS9 Assembly Plans|
LLR40 Optical Receiver/Processer.................. $199.96
CWL10 10 mw Infra Red Class |IIB Laser........$149.95

03031

vew PLASMA FIRE SARERS

Duplicate the Effect Used in the SCI-FI

PFSJGK Kit of 36" Active Length... STB 95

PFSZBK Kit of 26" Active Length $59 95
Please add $10.00 for special hand|
PFS15K Kit of 15" Active Lsng § .95

UNLIMITED

adnv6990

Super Sensitive Ultra Clear
1 1 Mile+ Vioice Transmitter

hitp://www.cmazingl.com

FM Transmitter Kits

to construct the whole thing!)
Before you try to test the device
on a bench, you must really be sure
you're matching the device to its
environment. If your receiver does-
n't send pulses regularly, the bench

fiokd &5
by grip pressure 3 Never Needs Bath
tenglh.

Tracking/Homing Beacon
4 *Beeping Transmitter”

2 1 Mile+ Phone Transmitter —

Lina Powered Phona Transmitter
lereias!

test is meaningless. And, all grom-
mets should seal out moisture and
spiders!

e Matthew T. Allen
j 3 Santa Clara, CA

5 Video/Audio Rebroadcaster+1 Mile -

#2The motor sounds like a typical

TVIFM Radi
ase add $20.00 for spacial handling

o D
6 Neat Prankil I Discrotion Requirsd

COMBOX Above 6 Kits/Plans...§59.95
COMBOP Above 6 Plans Only..$10.00

servo motor such as used in RC
planes. The motor angle is con-
trolled by pulse width modulation |
setting the angle.

Kinetic Electric Gun

10-14"
Boits of ghlnlngt
Transmits Enargy, lon
Motors Anti Gravity.
Size - 20°H x 8° Square
Weight - 25 Pounds
Input - 115 VAC/ZAmps
Sea in “Action” on web

EGUN1 Plans... ...$20.
All Parts are IndeuaIIy ilabl

250 KV Tesla Coil

lon Ray Gun ge;w

A

Star Wars Technology Dt
Potential, Force Fields, alc

Projects electric shocks hmout contact!!

Conduct many weird and bizams experiments
GRAJ0 Assmbled with Book...

Attention &5 m

1 800 221 1705 Orders Only!
Pay by MC,VISA Castr, Check, MO, COD. Please Add $5.00 S&H plus $5.00 if COD. Overseas Please Contact for Proforma

Gravity Generator

Demonstrates a unique

The motar has its own internal
feedback loop to keep it in position.
So, the main receiver only needs to
send the correct pulse width and be
assured of its angle without a feed-
back loop to it.

To build a test rig, | don't
remember where | saw the
schematic, but you can build a pulse

10G70 Assemblod/Tested

Shock Force Field Vehicle

49.95| Object Electrifier :.@F,(
Hand shock balls,wands. Mini ci easily hidden

width generator by using a 555

Fax 1 603 672 5406

Higher Powered Device ' timer and some parts. Look under
10G9K KitPlans... ..$126.95 | Great payback for thosa wise guys. i athe ircuits
10G80 Auefnblodﬂum -$199.95 | gupcik Kitplans... ....§19.95 mmﬁr |I"If0, [ERE

Information 1 603 673 6493 Free Catalog on Request Tony Gonzalez
Gardena, CA
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HAM GEAR
FOR SALE

WANTED: ROCKWELL-Collins HFSO
equipment, 851S-1, 237B-3 log
Collins literature. Jim Stitzinger

259—
2011, 805-259-3830 (fax), bfl-jls@smart
link.net

THE SMART BATTERY CHARGER for
lead acid or gel cell batteries. Can be left
connected to the battery INDEFINITELY,
will not overchargel Standard kit is 12V
@ 1 amp. This kit is 100% complete. For
the kit order #150-KIT at $59.95. For an
assembled and tested unit, order #150-
ASY at $79.95. CA residents add 7.76%
sales tax. Add $6.50 m unit shipping.
MC/VISA accepted. Engineering,
2521 W. La Palma #K, Anaheim, CA
933381 714-952-2114, FAX 714- 952-

NEW PRODUCTS FROM S & S:
UPGRADE YOUR OLD RIGS! Digital
dial (counter) has 10Hz resolution HF,
100Hz VHF and fr uencg range 50KHz
to 230MHz; kit e299 95; assembled
$149.95. NEW Digital VFO with 1Hz res-
olution to 54MHz; kit $169.95; assem-
bled $219.95. S&H $7 (Continental US).
GUARANTEED TO WORK. For info send
SASE. Call/write to order: S & S
Engineering, 14102 Brown Rd.,
Smrthsburg‘ MD 21783. 301-416-0661,
E-Mail: 3SAD@aol.com or see
http:/iwww.xmetric.com/sseng

FOR SALE: ORBIT 360 antenna rotator.
Full instructions. Never used, $40 obo.
949-494-0072.

GENERAL COVERAGE HF receivers.
G133F (Collins 51S1 with LTV aircraft
panel), overhauled and calibrated,
$1,100. Like new LOWE HF-235, $700.
Also nice Drake R4A, $250. U ship, 10
DRP. Call Art @ 814-861-6904 or E-Mail:
ahogrefe @ statecollege.com

GRAND OPENING special: FREE
Internet auctions! Buy and sell around
the world in an on-line auction dedicated
to amateur radio and related electronic
equipment. Commercial businesses are
welcome to participate as well as inquire
about banner ads.
www.HamRadioAuction.com GearHead
Electronics, 716-636-4370 fax: 716-636-
4808 administrator@HamRadioAuction.
com

HAM GEAR
WANTED

CB — SCANNERS

SALES & SERVICE: CB equipment,
modification kits, meters, antennas,

06787.
RTedB21836 @aol.com

CB MODIFICATIONS! Frequencies,
books, idu, high-performance acces-
aodn. plans, repairn. amplifiers, 10-
meter conversions. The best since
1976! cmuog $3. CBCi Box 1898NV,
Monterey, C.

A 93942. www.cbcintl.com

KONNEX DISTRIBUTING. Call 1-888-
777-7874. PO Box 451372, Los Angeles,
CA 90045. CBs, antennas, meters, tran-
sistors. Best prices. Credit card accept-
able.

240+ CHANNEL CB/HAM/COMMER-
CIAL radios: AM/FM/SSB/CW
export/domestic: RCI, Motorola, Uniden,
Cobra, Alinco, Kenwood. Mics, antennas,
linears, meters, books, night scopes, and
tons more stuffl Catalog $3. MAXTECH,
Box 8086, New York, NY 10150. 718-
547-8244,

SCANNING USA: monthly magazine
100% scanning. All the news and prod-
uct reviews from the writers you trust.
Get more from your scanner.
Subscriptions $24.95, samples $3. Call
1-800-651-0922 your Visa or
MasterCard, or write 2054 Hawthorne,

MESSENGER, RED Devil, Shooti
Star, Palomar, Superstar, Uniden, Cg
radios, microphones, exports, Galaxy,
etc., morell 5 page picture price sheets
$1 (refundable) scanners tooll Galaxy,
Box 1202, Akron, OH 44309. Over 15
yrs. in business!

COMPUTER
HARDWARE

COLORADO BACKUP tape drives, $35;

HALCON COMMUNICATIONS
Wholesale only: Cobra, Uniden, Midland,
Galaxy, CTE, Super Star, Kenwood,
Yaesu, lcom. Free catalog, Free call 1-
800-683-6999.

MUSIC &

ACCESSORIES

notebook floppies, $45; bar code scan-
ners, $45; thermal wire stri , $25;
microscopes. $135. http:// ownlown.
i&gs%mung}lly«thhﬂ 334-880-

CANNON INNOVA book 360 CD laptop
computer, bubblejet mer, ca.rry case,
like new, $900, trar eqszb-
ment, transistor radios. 904-362-1

leave message. rmorison@suwannee

Joliet, IL 60435

valley.net

Roger’s Systems Specialist

7 fi. Straight Patch
50 fi. Straight Paich
100 fi. Straight Patch

24895 Avenue Rockefeller

Valencia California 91355

We Have Grear Connections ™

Computer Telecommunications
Network Audio Video

USB Cables
6ft. USB “A" 1o “A™ M/M
CC-USB-AB6  6fi. USB “A” 0 “B" MM
CC-USBPP  6fi USB to [EEE Printer Cable ~ $36”
CC-USB-ABI0 10f.USB"A™ to “B"M/M $6
CC-USB-ABIS 15f.USB “A™ 10 “B"M/M $8%°
CC-USB-XI0  10ft. USB Extension $6°

CC-USB-6

Mice

3-Button Serial DB9
2-Button Serial DB9
Microsoft Mouse OEM
Designer Netmouse PS/2
PS/2 2-Button 6-pin Din

Major Brand!!

USB Accessories
USB (2) to 2x8 pin w/ Bracket $5*
CC-USB9 USB (2) to 2x5 pin w/ Bracket $5%
USB-PCI USB x2 PCI Add on Card 527%™
USB-KB-104 USB 104-Key Kybrd Win98/PS2  §24™
USB-MOUSE 3-Bution USB Mouse 4200dpi s12® {
USB-CAM C-IT USB Cam w/ Software 569

CC-USB-8

~ ~ Clip/Stick-on
H

g, Lapel Microphone

3.5 MM PLUG TM-MIC-2
6 FT. CORD

Hinged Brackets

HB3
HB4
HB6
HBS8

19" wide/ 5.25" tall
19" wide/ 7.00™ tall
19" wide/ 10.5™ tall
19" wide/ 14™ tall

$10m
$11%.
$14%.
$17%

We'll Beat

anvone's

For Hubs, Patch Panels,Wire Minders

Patch Panels

Network Cards

10-Base 16Bit ISA Slot Card
10/100 32-Bit PCI Slot
10-Base 32-Bit PCI Slot
3COM 3C905B-TX 10/100 PCI

NT-TBT-10
NT-TBT-100
NT-TBT-200
NT-TBT-3C905B

$12%
$19™
§12%
$62%

DI AT
S O - S S 0 5 . . - -

PP-24P-5 24 Pont Cat5 Patch Panel $59%
} T SPECIAL ¥

$420

$255%

PP-12P-5 12 Port Cat5 Patch Panel

PP- 64P-5 64 Port Cat5 Patch Panel
All Category 5 568B Wiring

External SCSI Case
TM-CASE-HDS $15%

Lammted 10 siock on hand

€35IN.>

50 Pin centronics pass through connector
Push button LD. setting, On/Off switch
Internal Fan, S0P Ribbon, 30watt Power Supply

$20.00 min. order required

Add $4.50 shipping for prepaid orders
Prices subject to change without notice
All major credit cards accepted

Special offers only vaild on items in stock
California residents add tax

Call for quanity discounts

No out of state checks accepted

800-366-0579 661-295-5577 Fax 661-295-8777

. Write in 85 on Reader Service Card.
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WE CARRY a variety of cables, switch
boxes, accessories, and adapters to con-
nect PCs, printers, Mac's, networks,
telecommunications, and audio/video
equipment. We offer: custom cables, free
catalogs, and same day shipping on
most orders. Visit our website at www.
rogerssystems.com or call 1-800-366-
0579.

COMPAQ PENTIUM Deskpro $250.
Hard drive liquidation. 420 megal

$35. 2.5 gigabyte $75. 3.2 gigabyte $89.
8.4 gigabyte $155. Mouse $1.95, SVGA
monitors $95, flatbed scanners $45, 56K
modems $35, 1.2 floppy $10, Adaptec

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
equipment list. We buy, sell, and trade.
KEYWAYS, INC., 937-847-2300 OR fax
937-847-2350.

NewComputercom! OVER 50,000
hardware and software products. Orders
over $500 shipped free. Our unique prod-
uct ca ies and search features let
you quickly locate the item you're looking

EVERYTHING NEW w/warrantyl Mil
333MHz $185, 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 spe-
cials. CClI 714-778-0450. E-Mail:
cci@net999.com

NEW EXTERNAL SCSI CD-recorder kit
with Adaptec card and software $135,
includes 11 pes. of medial New 4meg
PCI video card (ATl clone) $25. There
are other deals tool For all the latest
dealsheets E-Mail: dealsheets@ut
we.com or call 626-930-1121 (10am-

SCSI  controllers 345 memory for. The next time you need computer S5pm Pacific) or fax 626-930-1123. E-
1.00/megabyte. 714-778-0450. equipment, fry NewComputer.com Mail: sales @utwe.com
l‘-‘-——-‘-‘—"‘——“*‘_"_—‘“‘-‘—‘ —————— 5 |
PHOTON Il MICROLIGHT wooophone
The popular photon microlight has been improved. These super-bright ('beuer Detect a fly stomping across
l than 8 candellas!) LED lights are visible over a mile away. The LED daskl

secured in a tough ABS case and offers a squeeze button for quick use, lnd
I a constant on slide switch for prolonged lighting needs. The lithium
Iblltenu last a very long time (10 year I]ulfl.lfel) and are included. The

light won't burn out because it is an LED!

I lncnd.ihkbdﬂllcolnn. Gmatl'nrllom ornfﬂnlle.poplhrwilhﬁn

Specify your choice of five

o

, and dimly
I Ih restaurant patrons. rﬁo*ron 1§ miclvl.i;hll include a hym and
come in ruby red ($13.50), amber yellow ($13.50), orange ($13.50), sapphire blue
| (517.50), tarquoise ($17.50), diamond white ($17.50), and emerald green ($17.50).
Includes two replaceable 2016 lithium batteries.

.
.........C........O......Q...l...‘0...

ity Bitty Phone  $29.95 .
g Did d you ever wish for an Inaredibly small hands-free

'-u

on your
monitorl Meosurlng on

to fit In your

muter

FPaesive Infra-red
Talking Motion Detector
Il $27.50

fties are mind-boagling with this
taliing motion detector. You Into it

lephone that
ewous Got Itl This little touch-tone phone cnnsito
desk, counter top, or even be studk to your @

L
L]
a single eotbud and a mini boom mic for lightweight hands-free .
operation. Handy redial and flash buttons tool Mini phone in- «
dudes detachable ear piece/boom mic, modular phone cord, plastic ®
L]

L]

hang tab, and instructions.
® e 00PN RN RNRRRR000RRRRRRRRORBES

wmmm( mz::mo;;h; tn units. (s:ll i}u‘ 'ifl' !luu ou m X} "
Vol (o motdior-i-Lasvs) fomilo. ru saef s isu- 88 - 108 Jx for
anyone In the vicinity that youwere 1| your racaiver, and » !rnu[ |
fitvon. Masaage cas .ol oat, oves Jomes Bond would IIks !ihill
" with the flip of a switch. Uses 4 AA I’H: unit | !o’m lISu
batteries (not included), or an external battery sm ) and ’uill g an e ﬂni
mm(”‘;gx“d‘)' May be vead h gain microph nrl t superior
:ﬁ"“"“""( i i u ty and lxil }lp fane - |
L e s e "' b "’" T Wi Se el
L A AN B2 12 g less than & sqyare Ine ero Size
NO TAN LINESII 4 inch color video monitor
AMAZING Min.ill.cn monitor is fhreat so:;:w use (add ‘: camera
MINI MICRO and you can watch the rear of your vehicle as you
FM RADIOI $7.50 back-up - nifty reversing switch adjusts the image

Much Iaghter than a heavy jam box
m good soun is tiny
radio (I 5"x1.06"x0.38") has a seek

your computer desk clear. .

about 61mm x 48mm, it is even
The detachable earset features

BE A FLY ON THE WALLII
oll, actually, those little wings wogld
lool prl ﬁupq on you, but you esn build
li urg klr'lm mount
toe ulog the | |1ut i'
ugil new frontier for II

Ih.h“ fq‘-T.“ acturer nllrt“ w’ :

no- bm ord,

|il= 1 ht be a bit roug

d snough components to asgem

were used ln oll exploration to determine
geological st

a magnet suspended in a coil and are
sensitive to vibration.
Compact a the u:é qngaues approx.
al

sensor a g‘r:\? parts to build a basic

detector thaf will Iighl an LED. In addition

we Include a schematic tha
how to operate a relay.

enemy
movements...the perfect device o alert
you 10 the pitter patter of little Leroy’s feeil
enouw

vibrations up to 40 feet away! Earthquake
or Aunt Agatha...

-y

gadgets and interesting items I
onlinel Check out our kits (over i

1 Things at Gateway change so 1
often we can't publish a paper I

1 online.. you ‘ll be glad you did! 1

on the display for exactly this use!) Requires 12
VDC, and includes a power cable with an auto ciga-
rette lighter plug for car use. Mounting stand also
included! Measures approx. §.7" x 4.1"x1.6", with a
4" color display. Inputs for both

Well maybe not that sensitive,
but almost. These vibration
sensors made by Geosource®

atistics. They are made with
The kit indudes a geophone vibration

adjustable, so you can set It fo detect

elephants and other small creatures,

Similar units were used by our armed
forces to detect troop

sensitivity can be set high
daiec:t a business card dropped on
table, and we’'ve made It work wim

ou decidel it'sa fun
gadget many uses.

COMPLETE GEOSENSOR KIT....S 9.95

Need A Catalog?

www.gatewayelex.com
You can find many of our fun 1

300 of “eml), project supplies,
tools, and much more on the |
ever expanding Gateway |
Electronics web site. I

catalog, so check us out

$195.00

LOOKING FOR cheap clone PC parts
that actually work? Call UTWE for CD-
ROMs, hard drives, disk controllers,
video cards, mainboards CPUs, etc. For

example, NEW Clone-o-matic mainboard
with 4 PCI, 3 ISA, 256K cache, /O built
on board with 200MHz AMD $75. 486
“all-in-one"” mainboard (video and IDE
I/O) $35 ea. Remember, we have
it, tomorrow we don’t! Used 56K ISA PnP
WinModem by Multitech $20. There are
other deals tool For all the latest deal-
sheets E-Mail: dealsheets @ utwe.com or
call 626-930-1121 (10am-5pm Pacific) or
fax 626-930-1123. E-Mail:
sales@utwe.com

CRTs CHEAP. Buy direct from the
manufacturer. Save money. Mfg. all CRT
Hpes since 1950, 3 year warranty. Fleg;
es 19" tubes $75; 25" $100; hi-res 1
tubes from $80. We specialize in hi-res-
olution video/computer CRTs. T.M.C.
215-226-0749/215-223-0388.

INTELLIGENT INSTRUMENTATION/
Burr Brown model TM-8700/8701 indus-
trial stand-alone microterminal. Hea

duty watertight case with IR bar

wand scanner. Can interface printers,
CRTs, and scales to host computer. RS
232/422, s at www.instrument.com
28 units, $250 per. Pedestal floor mounts
also available. 1-888-651-1932

atrgroup@home.com

19" FIACKIIOUNT PC chassis: Haavy
duty, 4U, for standard 7 slots ATX moth-
erboarcilj Fou{m(ymrae hidden) 3. S'Ihm:
5.25" drive E wer supply nof
Included. $169 with I‘RBS ad! Add $g
slots AT conversion kits. Monitor ehassis
$229, keyboard chassis $129. B255-
8253 1/0 card with prototyping area $69,
12-bit ADDA card $89. Computronics
Technology, 972-242-8087, www.cti
-texas.com

BUILD YOUR own Pentium I, il, or Il
computer from available with an
easy lo view 60+ minute highly
acclaimed VHS video tape that shows
you how. Gain knowledge and save
g'\oneyor%restaorg a business. Limited sggi
ies, r , onl

plus $2.95 P&H Call I¥m§;§_m
send check to EVP, PO Box 2201
Northlake, IL 50164-0201 now!

PC CABLES: http://www.cablesusa.com
100s of hard-to-find new cables and
BonLow prices: AS230, SCHI Koy
tion. Low : : , key-
board, network, VGA, Cat-5, ngg.
Firewire, fast secure online ordering &
browsing. 954-418-0817

COMPUTER
SOFTWARE

FREE IBM DISK CATALOG of qual

Shareware and CD-ROMs. MOM ‘N’
POP'S SOFTWARE <ASP>, PO Box
15003-N, Springhill, FL 34609-0111.

button, reset control, and an on/
of f switch. Personal I'ns'remn? has
never sounded better! I
ballgames, st aII and workoufs
and nugget style honas
included. Per w for listeni
the beach...compact to fit easi
even the skimpiest swimsuit, ond no
bulky headset means no tan lines
around your ears!

352-688-9108. momnpop @gate.net

CAM & MOTION SW/HW: Z-trace, PCB
toolpath. Plofcam motion control, step
drivers. www.megabits.net/ddt MSG/
FAX 407-452- 7197 407-459-27289.
Huterﬂmegablh.ml

GCODES5 FOR Windows 95/98/NT.
Reads AutoCad DXF files and converis
data to GecodeMcode RS274. Writes DXF
files or ASCII. RS 232 serial connection
to machine tool. Full function editor and
3D graphing. For milling, turning, flame-
cutting, etc., easy to customize for
almost any machine. Download a free
trial co.fzn ://members.aol.com/and
rewc ndex.htm E-Mail:

video and audio ~ great for
camcorder playback viewing, and
the kids will love it when you
include your VCR in the family
vacation plans!

THE HINE PRINT ; PRICES SURJECT TO CHANGE WITHOUT

BLE FOR PRINTING
WWW.GCHEWCIYEIEX COIMN fi ik oue it s o ¢ 035
MERCHAMDISE MIMIMUM ON MAIL MIIII * SUPPLY OF
NP SHIPPING/HANDLING WITHIN THE

”I! ITEMS 13 LIMITER * PRICES DO NOT INCLUDE
8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116 P ONTINLNTAL 6.5, (TENS REQUIRINE ADITIONAL
9222 CHESAPEAKE DR * SAN DIEGO, CA 921 )1519 279-6802 Amm m NOTED)....45.00 FOR THE FIRST ITEM, $0.50
2525 FEDERAL BLVD. * DENVER, CO 80211 * (303 POR EAN ADMTIONAL IFEH. REFFRGIINS CARRSE WAY B8
MAIL ORDERS CALL TOLL-FREE 1-800-669-5810
FAX ORDERS (314)427-3147

C."

andrewc119@aocl.com
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and
c %ALES COMPANY

2176 E. Colorado Blvd. * Pasadena, CA 91107

TOLL FREE:

1-800-325-9465

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!

FREE
148 PAGE
CATALOG!

ELECTRONIC COUNTER

counter. Usable to 100
MHz, 100 ns single shot resolu-
tion. Has frequency, period, period average, ratio, lotal-
ize, scale functions. A built-in digital voltmeter allows
measurements of mpmvotmoes Two |I'Iptﬂ channels
provide individual slope, polarity and seitings. Has
QMLEDMMDUWWD—HUVACM—GE
HleOVAmu Dimensions: 17" wide x 17-1/4" deep x

$250.00

utralized
mfon'nu FlatadaISDﬂwm Input
v#“l?oesstuwovacsom DHMVBMDGHDVAC

are supplied on the panels.
19" wide x 14-1/4" high x 10-1/4" deep. wwmssms
Stock #STR9900 $225.00

MILLIOHMETER
HEWLETT PACKARD,
Model 4328A.

Designed to measure
very low resistances.
Measurement range

1m ohm to 100 ohms, = olf
Resolution 20 u 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. (Requires special 4 terminal probes
which are not supplied, but probably are available from
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz,
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x

Sock #T8 $200.00

Stock #TE9812

range 28.1 fo

white background.
prmhded Electrical input Is rated 115 VAC 400 cycles.
Pressure input port is female 7/16°X20 thread. Standard

aircraft panel 3-1/8" mount. Dimensions: 2-17/64" sq. x
7-1/2" deep.
Slock #3TOCK #IN9900 $79.50

Master Charge Visa & American Express [ Discover

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

LOWEST COST LCD’S ON EARTH

WE BUY & SELL

Write in 87 on Reader Service Card.

GAME WIZARD cartridge  for
PlayStation. Works like a mod chip and
the best cheat cartridge all in one. It will
use all the same cheat codes the others
use. Only $29.95 free shipping. Toll Free
1-888-467-6150 all credit cards accept-
ed. www.computerconnectionusa.com

LIQUIDATION WIN 85/88, Office87,
Win85 Companion $9, WindowsNT call,
10 PACK CDs 1,000 games $25, Lotus
Smartsuite $10, Wordperfect Suite $35,
Printmaster $9, Antivirus $5. 714-778-
0450.

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

MAKE MONEY ON THE INTERNET!
llustrated manual and IBM 3.5" disk
shows how to build your own web site.
Step-by-step guide with sample pages,
source code, HTML tags list, and page
layout templates get you started FAST!
Complete system, $15. BP Cunningham,
12506 NW 234th St., Alachua, FL 32615.
E-Mail: b.cunningham @cwix.com

MICROSOFT OFFICE97 Professional
Edition. New factory sealed, unopened.
CD only. WORD, EXCEL, POWER-
POINT, OUTLOOK, and ACCESS
included. CD only. ONLY $49.95! FREE
SHIPPING! Quantity discounts available.
brucesullivan@ msn.com

COMPUTER EQUIPMENT
WANTED

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and
sales literature, , VA 24091-0341
(540-763-3311/540- -2935).

WANTED: HPI5C calculators. Will pay.
Call Hugh Adams 850-864-2414.

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.

DEC EQUIPMENT WANTEDI!!! We are
buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems EMS) 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.

HP CALCULATORS wanted: models 10,
70, calculator watch, others for private
collection. Cash paid. Bob Morrow, 765-
855-2348, rkmorrow @ aol.com

SEEKING MITS/Altair, IMSAI original S-
100 boards for hobby restoration project.
CPU, RAM, /O. Also graphics, speech,
music boards. Call Shawn, 650-846-
8208, maxweb @pacbell.net

Vioeo LCD CHARACTER LCD LCD MONITOR |

4 Inch Video NTSC $150
OPTREX DMF-S005SN-EW . £

Sharp PIN 4LU4E 200 x84 Grphic L BacktSTN 30| S Covea e T
Composite NTSC & RGB Input | OPTREX DMF-5005N e
12:00 OR 6:00 Viewing Angle | 240 x 64 Graphic Reflective STN $30| Aulosync.
intsaraled Backiioht & Invertsr | SANYO DM2023-7G1 Auto Sizeing

oomed feit 220 Characler Reflective STN §8 |  Automatic Expansion of VGA
Extended Temp: -1010+60C | cyapp| MonAze images to SVGA (On 12.1)
Brightness; 260 nits 2x 20 Character Reflective STN. $8 |  Very Aggressive Pricing
Power Consumption: 4.3 Watts § VIKAY 2035TNLD NOTW-D Starting under $500!
Contrast: 50 to 1 2 X 16 Characier LED Backiit STN $8

3
ToucH MONITOR LCD DiSPLAYS CONTROLLERS
. 6.3 Mono STN ss0 | 1sa
mvm Input 94" Mono Refleclive 360 PCI
s 84" TFT $250 PCIH04
RS-232 Touch Screen Option | 3¢ ALy :}g vk
i iﬂ%’;’ggfm 10.4" DSTN $240 | Complete LCD Kits with LCD,
: . Controller & Cable Starting
Fully Articulating Ball Mount g s under $200
Only $1095 With Touch w""";“""m R
Obsolete Screens Stocked
Hard To Find LCD? Cail!
Computer Technologies
“The World Leader In LCD Recycling”
Ph: (949) 361-2333 Fax: (949) 361-2121
http://iwww.flat-panel.com
Write in 98 on Reader Service Card.
POOR MAN'S rum

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.

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.

EQUIPMENT SALE: HP 8565A 21GHz
spectrum analyzer $3,250; Wavetek
3001 signal generator $300; Hewlett
Packard 8015A opt 03, $350; 8015A
$250. HP 3403C opt 03 TRMS voltmeter
$300; 3403C $200. HP 3763A error
detector $400. ROD L 100AVS5 HYPOT
tester excellent $500. Psitech Plus 707-
745-4804, www.psitech-plus.com

Write in 47 on Reader Service Card.
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Analyzer/Monitor Receiver Kit. 2 to 1,700
MHz. Basic kit only $78. Now avallable
with mlchegd . ution ﬂltelrs. ﬁ.g;ad“"g
generator a rect digita uency
readout. Works with AN‘?

compatible computer. Send stamped
enve details. Science Workshop,
Box 310B, Balhpaga NY 11714,
http://www.science-workshop.com

ENGINEER TESTED: Spectrum analyz-
ers, frequency counters, frequency stan-
dards, meters, scopes, §aneralors 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.

TEST EQUIPMENT for sale/wanted
}NEW!USED): RF, Microwave, video and
iber optic. Cable TV, Broadcast TV, satel-
lite and related industries. Wavetek,
Tektronix, Hewiett Packard and other
manufacturers. Spectrum analyzers, sig-
nal level meters, sweep systems, TDRs,
OTDRs, and much more. PTL Test
Equipment, Inc. Phone 561-747-3647
FAX 561-575-4635, E-Mail: PTLTE@aol
.com http://www.PTLTEST.com
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AS NEW OSCILLOSCOPES: FLUKE
PM 3394A autoranging, combiscope,
200MHz analog and digital with service
manual, as new $3,250. All with money
back warranty. Psitech Plus 707-745-
4804, www.psitech-plus.com

DESOLDERING EQUIPMENT: Pace
MBT250 base, $350; MBT220, $700;
hot air reflow, $600; hot plate, $100;
hot tweezer, $50; Ungar 6966C heat
un, $55; Plato digital solder pot,
; hot air pencil, $200; solder sta-
tions: OK SA-G-75, $55; Weller digital
readouts, $100-$225 used, new; Weller
WTCPN base w/new Ungar-Weller pen-
cil, $55. Trade, repair, buy, 310-515-

BRUEL & KJAER BUY, SELL, BEST
PRICES. EXCALIBUR ENGINEERING,
3198-C AIRPORT LOOP DRIVE,
COSTA MESA, CA 92626. 714-540-
0169, FAX 714-540-5417.

TEK 2246 mod A 4 ch 100MHz scopes
w/pouch, front cover and copy of service
manual, $725; HP
8801B/001/030/032/037  modulation
analyzer, $1,995; HP 8640B/003 signal
generator, $750. All plus shipping. John,
912-922-8244,

TEKTRONIX TM503 3 slot mainframe
with SC503 10MHz storage scope and
DCS05A universal timer/counter, $295.
Circuit Tek, 208-528-7889.

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.

HEWLETT PACKARD spectrum anayz-
er 141T, 8552B, B554A 1.4GHz RF sec-
tion $875; with 18GHz 8555A $1,400.
55178 laser head accepting offers; HP
B350A, sweep mainframe as new with
new battery $650. Psitech Plus 707-745-
4804, www.psitech-plus.com

World’s Smallest
TV Transmitters

and only as thick as a stack of four pennies- that's a
mnﬁ:mmrmmuﬂmmmmm
a direct

mlmmwwgnesmhwﬂrle Audio units include sound
a sensitive built-in mike that will hear a whisper 15 feet
my'utnnmsmﬂsandru:duplnmoﬂwccamm
of our cameras have been lested to mate perfectly with our
and work greal. Fully assembled - jus! hook-up power and

C-2001, High Power Video Transmitter Cube -$179.95
mwmmammm .S2995

Super Pro FM
Stereo Transmitter

audio - withoul over mod, LED meters o easily set audio
levels, built-in mixer with mike, line level
mmmmnms
their transmitting needs, you will 1oo. Great leatures, greal
price! Kit includes cabinet, whip antenna, 13!‘#\0&%7
We aiso offer a high power export version of the FM-1
mmw&dﬁ!-'pamr!orm

. Churches,
maarswerto

Transmitters

player, tape deck or mike mixef and
e on-the-air. Strapable

or
Zﬁfwmmzm«“%
VAC. Kit includes case, whip anten-

easy ona evening assembly.
Stereo Transmitter Kit . .. . §120.95
Lower cost altemalive lo igh perfor-

gueshlnywdeladahmnmmas,mgs
and FCC rules. Handy kit for sending music

thru house and yard, ideal for school projects too -

amazed al the exceplional audio quality! Runs on

fery or power from 5 to 15 VDC. Addomrnatdﬂ'rgcase

and whip antenna sel for a nice ‘pro’ look.

mhnmhmﬂhmmmmm
mwmmm shortwave or WWV Nation-

more powerful, runs 00 5-1.

mmsurmmmmss-luuum_

2 meter ham band, 146.535 MHz, easwmd

2 meter rig, runs on 2 included walch balleries.

kits include extra parts in case you sneeze & loose a part!
Power FM Transmitter Kit

FlS,

CFM, Matching Case
FMAC, 12 Volt DC Wall Plug Adapter. .

Add muscle lo boost power
mmmﬁ%mmm
10 over 1000 MHz! Use as a lab amp for
slg-nlmmurs,plmmnyromg
mmmmmm
power of FM transmitters,
an entire town. Runs on 12 VDC. For
add the nice malching case sel.
LPA-1, Power Booster Amplifier
GI.PA.MMCHQMMLPM
LPA-IWT, Fully Wired LPA-1 with Case .

FM Stereo Radio

m:m%mmmm gss

RF Power Booster

FM Station
Broadcast
Antenna
is neaded. Wmammwms
PVC enclosed for weather protection and rugged use. Ver-
tical or horizontal mounting, ‘F style connector, 5' long.
TM-100, Tru-Match FM Station Antenna Kit..............$39.95

powamdpmmW
, typical range of 1-2 miles. Entry-level AM-1
hash.nnhlumnsrnmﬁa!nr uns FCC maximum 100 mw
1/4 mile. Both accept line-level
mm players or mike mixers, run on
$?\follsDC PmAM-i’SmmsACpn\ﬁudaplarmldv
and loaded wire antenna AM-1

case and knob sel for a finished,

professional look. High level modulation for low distortion.
Professional AM Transmitter Kit. .

AM $129.95

ocular Special

Wow, did we nab a deal on
these first rate binoculars!

BNO-2, 10025

World’s Smallest
dios

ﬁmﬂmwrﬁmh&saﬂ&ﬁdmkmh You
will be amazed at the crystal clear amazing sound! That's a
mhmmmbrsizreuwmamAmuywﬁhm?

Dseodeallmwbaﬂshr This is the
popular descrambler / scrambler that
you've read about in all the Scanner

Gall for our Free Catalog !

www.ramseyefecrmnfcs.com
RAMSEY ELECTRONICS, INC.

. ree' 800--" 46-2295

For Techmcaf !nfo Order Status
Call Factory direct: 716-924-4560

DIJC®VER

ORDERING INFO: Safistaction Guarantsed. Examing for 10 days, il
not pleased, refum in original form for refund. Add $6.95 for ship-
ping, handiing and insurance. Orders under §20, add $3.00. NY resk-
dents add 7% sales tax. Somy, no CODs. Foreign onders, add 20%
for surface mail or use credit card and specily shipping method.

al this number

INSTRUMENT REPAIR Labs. Excess
agui ment for sale. Tektronix 2225
50MHz 2 ch analgig scope, see
CONO0200, $500; Tektronix 2445
150MHz 4 ch analog scope wi/cursors,
$2,100; Tektronix 2 analog
wicursors 300MHz 4 ch, %,1%;
Tektronix 2465 analog scope 4 ch
300MHz, $3,118.75; Tektronix 2465A
analog scope 4 ch 350MHz, $3,743.75;
Tektronix 2465ACT analog scope 4 ch
350MHz, $4,119.94; Tektronix 2465BCT
analog scope 4 ch 400MHz $5,993.75;
Tektronix 2465DVS analoqr scope
w/measurements, $3,250; Tektronix
2467 analog 350MHz, $6,900;
Tektronix 314 10MHz portable analog
scope, 2 ch, $1,195; Tektronix 465B ana-
lo;; scope 100MHz 2 ch, $700; Tektronix
475 200MHz 2 ch analog scope, $850;
Tektronix 5B42 delay time base, $125;
Tektronix 7603 analog scope dlsplay
sect., $150; Tektronix 7704A analog
scope display scrap parts, $250;
Tektronix 7704A analog MF as-is
older unit, $250. sales@calibration.com
hﬂpﬁwww calibration.com phone: 303-
469-5335. Fax: 303-469- . Used list-
ings web page: http://www.calibra
tion.com/sale/index.html

QUALITY EQUIPMENT SALE: HP
3488A switch control unit $500 (cards
available); HP 4140B pA meter, volt-
source with HP 16055A $2,000; HP
A/022 RF r meter with cable
$925; HP AM,6,11 26.5GHz
microwave frequency counter $2,995;
HP 6033A autoranging power supply
(20v, 30A) $900; HP 8112A 50MHz
pulse generator $3,600; HP 8161A/020
100M iz dual channel pulsa |g;aneramr
$2 HP 83522A .01-2
B:;?Om '$2,500; HP 83570A 18-26.5GHz
B plug-in $3,400; HP 8410C, 8410B
network analyzer mainframes $575 400;
HP B411A/018, B411A harmonic fre-
quency converters $350, 175; HP
8743B/018, test set $425; Audio
Precision SWR-122F switcher $600. All
with warranty, excellent condition.
Pepper Syslems (http://home.earthli
nknet/~pep é)e 214-353-0257
(Fax 214-902- 9511) E-Mail: pepper
sys @earthlink.net

PICMASTER EMULATOR system, new,
complete, all parts, documentation,
boxes, w/16C&3 probe, MPLAB software,
registered w/Microchip, $900 obo. 818-
349-7920,

AC POWER SUPPLIES: Elgar 2 phase
(9.1 amp), 3 phase (?75 amp) oulﬁ

power supply 0-130 VAC, variable fre-
quency 45Hz to 1KHz oscillator 9023PIP
with digital readout and d entry,

HPIB inpul 120 si phase in fact
4796 ina hurl?yr;

Fax 305'.-717 9947 or E-Mail at
atlasaer@bellsouth.net

INEXPENSIVE NEW ARRIVALS (MOST
UNITS LOOK NEW AND WERE
RECENTLY CALIBRATED). HP 8901B,
$1,000; HP 89038, $1, ; HP 8901A,
$750; HP B8903A $750; HP B8590D,
$4,500; HP B657A, $2,000; HP 8657D
WITH HI STAB & DQPSK 1Q MODULA-
TOR, $3,000; HP 3852A, $750; HP
44705A $300; HP 44725A, $300
FLUKE 6071A $1,250; HP

HP 6002A, $500; HP4191A $9,000; ENi
603L, $1,200; MARCONI 2955A, $2,500;
MARCONI 2955, $1,500; HP 8175A.
$2,500; HP 3562A, $4,800; HP 8496H,
$350; HP B590B, $3,900, ETC., ETC,,
ETC. SHOP AND COMPARE! MANY
MODELS PRICED MORE THAN 50%
OFF COMPETITOR'S PRICES. TRU
CAL INT'L, ISO 9002 & A2LA ACCRED-
ITED CALIBRATION LABORATORY. tru-
cal@aol.com Toll free# 1-800-681-5540,
phone# 630-238-8100, fax# 630-238-
8101. ASK ABOUT OUR BRAND NEW
HANDHELD 3-1/2 DIGIT KEITHLEY
DMMs FOR $50.

ELECTRONIC TESTING & ESCROW
SERVICE. Don't get burned on an “AS-
IS" deall Use our trusted 3rd &ang test-

& escrow sannca VISA, TER-
c RD, N6ZD.
HTTP:T ECH&EIWICES ‘oM 831-
385-7519.
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USED TEKTRONIX 475 scope, dual
trace, 200 megahertz, for sale. Hardly
used since repaired and calibrated, man-
ual included, $425 plus shipping. Also for
sale, Electronic Troubleshooting &
Repa:r Handbook by Homer Davidson,
1,008 pages, $35 plus shipping. 717-
272-1415

SECURITY

QUAD MULTIPLEXER BLOW-OUT.
JUST IN big load of color + B/W quads
from American Dynamic+ Robot. AD-
1473 real-ime B/W quad reg. $400,
NOW $100. AD-1474 4 cam multi-
plexer $150. AD-1480SL16 16 cam B/W
muiltiplexer reg. $600, NOW $250. AD-
1584SL16 16 cam COLOR multiplexer
call for price. Robot video telephone
transmitters 50-80% OFF. Robot quads +
muitiplexers 50-75% OFF. Burle water-
metal camera housings reg. $85,
IOW $25. Burle steel high security
inside corner housings reg. $250, 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 aute-iris lenses NEW=USED.
Pan + tilts, receiver drivers, fiber optic
equipment. WE'LL BEAT ANY PRICE! “l
must be outta my mind." PRO-VID SYS-
TEMS Co., Woburn, MA, 781-933-0827.
E-Mail: RicksVideo@Medial.NET

[l
com

7t

CONVERTS PC MONITOR to SECURI-
TY MONITOR. The VGA-801 accepts
standard NTSC or PAL inputs for display
on any existing VGA/SVGA computer
monitor. Small compact size, 4-1/2" x 2-
1/2" x 3/4". Over 600 lines of resolution,
twice that of standard TV monitor! High
quality audio output feeds speakers
directly. Excellent grey-scale conversion;
works well with inputs. Power supply
included; $69 each. Dealers welcome.
MATCO, Inc., 1-800-719-9605; Fax 847-
619-0852; E-Mail: sales@mat-co.com
Website: www.mat-co.com

B/W 430 LINE CCD CAMERA with
optional black low-profile swivel
adjustable enclosure. Pin hole or Std.
lens type. 6, 8, and 12mm lens are avail-
able. 1/3" CCD, 3.6mm/F2.0 lens includ-
ed; 9-14 VDC, 0.08 lux, IR sensitive;
1.27" x 1.27" x 0.5"D pinhole or 1" deep
standard. Price @ 10 pcs., $44 each.
Enclosure: $8; optional lens: $18.
Dealers welcome. MATCO, Inc. 1-800-
719-9605. Fax B47-619-0852. E-Mail:
sales@mat-co.com Website: www.mat-
co.com

SALE! PS 102: Bulli -in pen hole CCD,
lens size: 3.6mm. 5-1/2" (D) x 1.7" (H).
$79 @ 5pcs., $72 @ 10 pes. Distributors
welcome. Malco. Inc., 1-800-719-9605
Fax: 630-350-9546. E-Mail: nsales@mat-
co.com Web site www.mat-co.com

TELEPHONE LISTENING
DEVICE WITH
12 HR. RECORDER

|
N i
L mnrmrmn i

Record telephone conversations in your office or home. Starts automati-

cally when phone is answered, records both sides of phone conversa-

tion. Recorder stops when phone is hung up. $99.95 + $7 shipping. For

telehone listening device separately $19.95 + $2 ship.

For comprehensive 50 page catalog of Micro Video, VHF transmit-

ters, Surveillance, and Counter-surveillance and much more! Send $3.00
Call 407-725-1000

USIi CORP

P.0. Box N2052 Melbourne,FL 32902
COD'S 0K

Write in 100 on Reader Service Card.

Control Sysiems? If not you should be! Look around,
just aboul everything these days has an embedded [
microprocessor in it. TVs. cars, radios, traffic
lights & even toys have embedded compuiers
controling their actions. The Primer Trainer is
the tool that can not only teach you how these
devices operate but give you the opportunity
to program these types of sysiems yourself,
Examples & exercises in the Self Instruction
manual take you from writing simple programs to
controlling motors. Start out in Madlin: Imgu-mc.
then move on to A & then on with optional C, Basic, or Forth Compilers.
So don't be ke behind: this is iaf . i 1

Measuring Temperature

Using & Photocell to Detect Light Levels

Making 8 Waveform Generator

Constructing a Capacitance Meter
Examples Motor Speed Control Using Back EMF
Include: Interfucing and Controlling Stepper Motors

Scanning Keypads and Writing to LCD/LED Displays
Bus Interfucing an 8255 PP1

Using the Primer as an EPROM Programmer

DTMF Autodialer & Remote Controller (New!)

‘The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer
can be used stand alone via the keypad and display or connected 10 a PC with the optional upgrade
(§49.95). The Upgrade includes: an RS232 serial pont & cable. 32K of banery backed RAM. &
Assembler/Terminal software. Please sdd $5 00 for shipping within the U.S. Picture shown with upgrade
option and optional heavy-duty keypad (529.95) installed. Satisfaction guarantoed.

EnAl— inc. | 5

OVER

11 EIIAC WAY, CARBOHDALE IL 62801 ] 2
Fax 457-0110 L
Woﬂd\\ﬂdlw hﬁxﬁwumknm

RLARL _ case - Deluxe Polypropylene. Chemical
Resistant. Tools by CooperTools and others. 800T Case,
complete with tools . ..$419.95

800T Case Only . .. $121.80

RLORL - case - Cordura Exterior. Two exterior pockets
& one literature pocket. 660ZT Case, complete with
s . ..5$223.00
660ZT Case Only . . . $69.45
Optional Sperry meter #DMB510 as shown . . . $65.00

BT

GoldStar - 20 MHz Dual Trace Oscilloscope OS-
98020A-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 . .

=

Wﬂhlfgﬂlﬂ- Electronically ()i l\f)R - Superior
controlled station, temperature magnification, Optical Gi
adjustable from 350°F-850°F, ek ottty
Zero voltage circuit-safe for
sensitive components, 40 Watt hons i
pencil . . . $97.90

Electro Tool, Inc.
9103 Gillman, Livonia, M| 48150
Customer Service: 734) 422-1221 .h. , Covd
ORDERS ONLY: 1 800) 772-3455
FAX; (734) 4

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

Pnsmatic lenses (not plastic).
zzona of (8) magnifica-

scawy [

. $372.00

Write in 101 on Reader Service Card.

AS-1004, FCC approved. 2.4GHz trans-
mitter & receiver with audiol Capable

SPECIAL! IC 113: PIR motion detector

with audiol 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 pes., $82 @ 10 pes. Matco,
Inc. 1-800-719-9605 Fax: 630-350-9546.
E-Mail: nsales@mat-co.com Web site
www.mat-co.com

handling total of 4 wireless cameras,
range: >300°. Built-in camera, 400 TV
line. $189 a pair @ 5 pcs., $179 @ 10
pes. 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

CONSUMERTRONICS 120+ exciting
manuals:  Electronics, computers,
Internet, phones, energy, ra ionics
financial lw::lucllng stocks), crime-fi
gﬂ security, survival, phenomena,

CTS. Ca $3. PO Box
23097 Albuquarque. M 87192.
www.bo-ghbnlmm

SEEKING DISTRIBUTORS FOR SECU-
RITY PRODUCTS. Matco, Inc.,
Schaumburg, IL  630-350-0299.
www.mat-co.com

STOP THEM from listening in or record-
ing your tele conversations with
the TELEPRIVACY-PLUS. Send $49 to
\1.!:§|°s1 1402 Pine Ave., Niagara Falls, NY

Nuts & Volts Magazine/Avcest 1999 37



32 PIN
28 PIN
24 PIN

INTRONICS,

rowansevmie. xa. INC.

THE POCKET PROGRAMMER

Only $129.95

The Pocket Programmer

The portable programmer that uses the printer port
of your PC instead of a internal card. Easy to use
software that programs E(E)prom, Flash & Dallas

Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX
series from 16K to 8 Megabit with a 32 pin socket.
Adapters available for Pic, MCU's 874X, 875X, 40-
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang, 82/74

Prom's and Eprom Emulator to 32K X 8.

COMPUTER [ .11

Attention Dealers and Consultants

Scrambled data while flashing upgrade BIOS? Our BIOS repair service will correct any virus
or flashing errors. Save the cost of a new BIDS chip, or worse yet, a new matherboard.
BIOS RECOVERY SERVICE $25.00

2Mx32 T2-pin SIMM FIP
Ax32 72-pin SIMM FP
BMx32 T72-pin SIMM FP
64MB SDRAM (PC100)
128M8 SDRAM (PC100)
256MB SDRAM (PC-100)

B4Kx1-15n8 22-DIP.........cccoccmnnmiane
32Kx8-25/20/15ns 28-DIP..
B4Kx8-15ns 32-DIP...

128Kx8-1520ns 32-DIP nam:m
12BKxB-15/20/25ns 32-DIP wide...

TO PRINTER PORT

- $12&up
- $12 & up

SEEEEE

Pentium 11 400.........
Pentium 11 333....

IDEAL BIOS Enhancer Card. Break

the 8.46GB barrier. Supports any

IDE hard drive over 528MB up to
128MB. Works with any X86,

2= Eﬁfiiﬁ?gﬁsﬂfi’ f ::ﬁ Pentium, or Pll System.  $29.95

PACKARD BELL

UPGRADES

Same Name, Address & Phone Number for 16 Years....
Now isn’t that Amazing ?

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

TERMS: VISAMC - MIN ORDER 526 SHIPPING & HANDLING: $7 MIN.

Intronics, Inc.

Box 13723 / 612 Newton St.
Edwardsville, KS 66113

Tel. (913) 422-2094

Add $5.00 COD
Add $4.00 Shipping

LA PAZ ELECTRONICS INTL

www.lapazusa.com

P.0. BOX 261095, San Diego CA 92196

TEL (858) 586-7610 FAX (858) 586-1482

Fax (913) 441-1623 Visa / Master Charge / Amex

e-mail: lapazusa@pobox.com

ALL NEW: THE COVERT CATALOG
2000. The MASTER LIST of information
suppliers, specialized newsletters, OEM
lock picks, reverse engineers, spy shops,
alternate IDs, program crackers, and
more. Locate impossible equipment,
shop where the smart guys shop.
Provides hundreds of addresses, sample
pages, catalog prices and recommenda-
tions that will save you money on every-
thing from break-in books to unde-
tectable bugs. Catalog #COVCAT-2, price
$34.95 + S&H $6 US, $7 CAN. NY state
add $3.38 lax. Visa, MC, Discover,
money orders. Mail: CRB, PO Box 56-
NV, Commack, NY 11725. Phone: 516-
543-9169.

Write in 102 on Reader Sarvice Card.

SURVEILLANCE-COUNTERSURVEIL- 8 CAMERA DUO-QUAD DISPLAY
LANCE: | buy and sell used equipment. BLOW-OUT. 8 camera B+W 2 page hi-
Steve 410-879-4035. 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

= P

COUNTER-SURVEILLANCE=$250 HR!
Electronic eavesdropping Is unbelieval ;
widespread! Are you sure you're safe
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating
field of COUNTER-SURVEILLANCE! For
FREE catalog call: 1-800-732-5000.

Don’t miss a single issuve!
Have Nuts & Volts delivered right
to your door every month for only
$19 per year. Call 1-800-783-4624

— k unday 8am-2pm

/’

ACP's 93rd GIANT
COMPUTER

Admission & Parking
Shop 100's of Sellers

CABLE TV(MMDS) CONVERTER

Our converters are designed for your specific need

85 Ch Plain Converter, Ch-3, AFTIMFT
PG Lock, HRC/STD and Sleep Timer
Price: between $29 - $49

99 Ch Plain Converter, Ch-3, AFT/MFT
PG Lock, HRC/STD and Sleep Timer
Price: between $49 - $69

in ACP's G:ant Parkmg Lot 1!

125 Ch Volume Converter, Ch-3/4 out
ACWIMFT, PG Lock, HRC/STD and Sleep Timer

1310 E.

Edin
Santa Ana, CA
714-558-8813
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Advanced Computer Products, Inc.

Price: between $59 - $89

FREE BROCHURE
CALL (310)515-5085 or
FAX 1-800-579-5000

PCW Company

SATELLITE

EQUIPMENT

FREE BIG dish catalog. Low prices!
Systems, upgrades, parts, and "4DTV"
Skyvision, 1010 Frontier Dr., Fergus
Falls, MN 56537. www.skyvision.com
Call 1-800-543-3025.

BEST PRICING on 18" satellite TV s;s‘
tems for home and RV. DSS, DISH
Network programming, multi-room view-
ing options, accessories. Www.sky
vision.com Call 1-800-543-3025,

1999 DSS SOFTWARE COOKBOOK
700+ CD-ROM COLLECTION:
CLONING, REVERSE-ENGINEERING,
PPV, ADULT, EMULATORS, DIA-
GRAMS, SCHEMATICS, PATCHES,
PLANS, MUCH MORE. (SPECIAL: 1ST
700 ORDERS GET 700+ ADDITIONAL
PROGRAMS!) WHOLESALE ONLY $22
BUY 2, GET 1 FREE!ll). DSS TEST-

ARD INFO SOURCE MANUAL $10.
VISA/MC/AMEX/COD/CHECKS/MO.
BRINKER ENGINEERING LABS, USA.
CALL NOW 407-654-9677.

THE BEST is back to stay. Master code
recovery. 16c5x, 16c62x, PALS, GALS,
other microcontrollers, etc. Check out our
web page at www.acdinc.com for details
or call 703-764-5361 or write Advanced
Circuit Designs, Inc., 5765-F Burke
Centre Parkway, Suite 317, Burke, VA
22015.

DSS TEST CARD information. Call toll
free, 1-888-416-7296.

FREE FLYER on DBS files, hacking,
hardware info. Smart card socket $5 ea.
New Atmel 89C52 $10 ea. Bill 1-800-
B79-9657.

SATELLITE RADIO BOOK AND
GUIDE. New book covers all Audio
Services, SCPC, Subcarriers, FM
Squared, Facsimile, Press Services,
Weather Services. Simple how-to-
receive instructions. $16.95 plus $3
Priority Mail. UNIVERSAL ELECTRON-
ICS, 4555 GROVES ROAD, #12,
COLUMBUS, OH 43232. 614-866-4605.

$25 SAT-TV 18" DISH sgslems 40 chan-

nels $19.99/mo. FREE dual system,

ramming package
0963.

rebate and pr
required. JTI 408-9

MILITARY SURPLUS

ELECTRONICS

WANTED: ARC-5 & SCR-274N
receivers and manuals, John Broussard,
312 Guilbeau, Breaux Bridge, LA 70517.

AUDIO — VIDEO
— LASERS

FREE LASER CATALOG. Helium-Neon,
Argon, ruby, visible laser diode modules,
lightshows, holography, laser Fg)omtars
Lowest prices. Mldwest Laser Products
PO Box 262, Frankfort, IL 60423, 815-
464-0085 www.midwest-laser.com

WANTED: PRO video equipment, VCRs,
switchers, cameras, etc. Advanced
Media 702-874-1911.




ATV 2.2GHz to 2.7GHz wireless video
data link module tuner & transmitter
100mW. Picotronic, web: http:/mem
bers.aol.com/picotronic/atv.htm

SONY PLAYSTATION MODCHIPS.
Allows playing of CDR backups &
igu'b&?grts. $10 + $3 shipping. 619-590-

BROADCAST VIDEO equipment want-
ed: all types, new or old. Please call, Jon
with info. 1-800-539-2859.

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. It will
use all the same cheat codes the others
use. Only $29.95 free shipping. Toll Free
1-888-467-6150 all credit cards accept-
ed. www.computerconnectionusa.com

LASER SHOW SYSTEMS AND COM-
PONENTS. Hobby and professional pro-
jectors. www.redline-lasers.com

s
.. =
s

SYNC-A-LINKS's 3-D Scopers™ digi-
tal color CCD cameras for stereoscopic
imagery. At a reasonable cost. Phone or
Fax 918-479-6451 or write to Sync-A-
Link, PO Box 4, Locust Grove, OK

ANTIQUE VIDEO TRANSFER SER-
VICE: transfer any 2° QUADRUPLEX
tape. Affordable fast! Phoneffax 415-821-
7500 or 415-821-3359. 5001 Diamond
Hgaigms Blvd., San Francisco, CA 94131-
1621.

SYNC-A-LINK UNIVERSAL video sync
generators. For more details phone or
fax 918-749-6451 or write to Sync-A-
Link, PO Box 4, Locust Grove, OK
74352

of

CONVERTS PC MONITOR to SECURI-
TY MONITOR. The VGA-801 accepts
standard NTSC or PAL inputs for display
on any existing VGA/SVGA computer
monitor. Small compact size, 4-1/2" x 2-
1/2" x 3/4". Over 600 lines of resolution,
twice that of standard TV monitor! High
quality audio output feeds speakers
directly. Excellent grey-scale conversion;
works well with B/W inputs. Power supply
included; $69 each. Dealers welcome.
MATCO, Inc., 1-800-719-9605; Fax 847-
619-0852; E-Mail: sales@mat-co.com
Website: www.mat-co.com

FACTORY VIDEOS: $5-$10, new Sony

CABLE TV

CABLE PARTS & EVERYTHING. Best
prices & quantity discounts. WE DON'T
SELL BOXES. 1-800-MODULE-0.

SONY PLAYSTATION MODCHIPS.
Allows playing of CDR backups &
igrgggrts. $10 + $3 shipping. 619-590-

GENUINE UNMODIFIED JERROLD
DPBB 7312. 410-485-7772. E-MAIL:
CLEWIS7298@A0L.COM

CABLE BOX repairs and upgrade. Most
models, warranty lowest prices. Call 214-
695-5982.

DTV & DISH NETWORK INFORMA-
TION (36 pages) only $15. Mainline
Electronics, Inc. Call toll-free 1-877-856-
0923. Cable television supplies DIRT
CHEAP! Plus descrambling plans for all
systems, call 1-877-880-0197.
WWW.MELECTRONICS.COM

NEW! CABLE converter electronic ser-
vice equipment and supplies for most
cable converter boxes. Highest service,
lowest prices. Call Ken Erny Electronics.
24 hr. order and information hot line 516-
389-3536.

CABLE CONVERTERS. Original equip-
ment with remote. Like new, ready to go.
Lowest prices guaranteed. Limited mod-
els. Novicor Electronics, 412-833-0773.

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.

ﬂﬂlﬂﬂow

This is the kit
everyone has
been asking for.
Tum your digital
volt ohm maeter

Our TV fiters efiminate unwantad TV channels or hmmmmm._nmlwmnm

TV HUTCH FlLTERS e e 1o THEL. Powerrequrement o OC.
FOR CHANNELS - # BEEP BEEP BEEP. Works on cable f::;f:'ﬁl;zt::ﬁra / A1 KT $14.95
2thru 22 ‘/ Sl T o 28 B IA-1CABINET $8.95

= 16 TTL Level Outputs
NOTE: Al TV Fitor Kitaare | 1% 11 i AL
sold for educational purposes only. oxich !mﬂ'“’:'mn thn“phum& pey DIGIT
You must obtain permission from your pricisbives i ¥

local cable company before using these filters + One relay & driver circult on board. The DT-3 kit will
on your cable system 51495 « Ov battery powered Sie: 2 34" x 2 18" ;’:‘“’::tmo":
DF-222 KIT ] accurate digital ther-
momater with .1 degree resolution. Measure

. PushDNlPtnhOFF

nmms-mm

2 AAA batteries

+ Great for kids, bike
riders and joggers

= Keep in car for
amergencies.

+ Tough ABS case with

belt clip

* Size: 138" x21/4" x 118"

BFL-3 BsuwT $6.95
2 for $9.95

FAN CONTROLLER
Usa this kit fo control cooling fans, of
oy device that is lemperature actival-
ed. Output is 100mA. For & 3 Amp
application use the Plelay kit AP-1 or the
néw Micro-controlied Relay PRC-1 oL
Temperature probe ncuded Operatng
voltage: 7.5 o 18vDC Size:1 5" x12

FM STERED TRANSMITTER Have your own £M radio station. Any stereo signal
into the FMST-100 transmater kit will be iransmitied to any FM radio tuneable from 76 to 108MHz FM
Piug in your CD player, tape deck and have a wireless link 1o any FM radio, within 200 ft. Lisien o your
CD while mowing the lawn. Transmit from your car {0 your camper, or through an auditorium. Transmit
music on one channel sing on thé other. Compatible with any audio system. Clarity is sxcelient, aprox.
40dB stereo separation. Length of antenna determines dis-
fance of transmission, Cummwwnmamm
fevel control s wedl as a crystal for left & right stereo separa-
Bon. ANTENNA NOT INCLUDED 9v Batiery operaion.

EVERYTHING IN

00/0 UFF |

Sale Ends September 15, 1999

you plug

about

Listan Brough wals, hear
conversahons across the
woom, Add a parabolic
mwmﬂm.—,« Tha BIG EAR can be hidden
anywhere. Makes an ultra sansitve inlercom. Can be

temperatures from -40° to 250F° The remale
sensor is .25° sq. and can be mounted many
fest from the meter. Power requirement 3V DC

SIZE: 2°x 1.35"
KIT $8.95

This kit will turn
your digital volt
meter into & capac-
itance meter. Turn
that junk box of
unmarked capacitors into a fortune of
usable paris. Measure capacitors from
<2.2pF to 2.2uF.Power requirement 9v
DC. SIZE: 1.80" x 2*

KIT $12.85

VOICE ACTIVATED
SWITCH

This VOX circult can be
used to operale a lape
" | recorder, ham radio, CB

Travnxlmmmommmmmm
ates a relay, light, motor, 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 ta switch more ses our
Triac (TP-1) or Relay (RP-1)Power kit

VOX-1 KIT $6.95

used as a 1.5W AMP. We supply a minkslectret mike in the KL
Power requirement 6 1012y DC. SZE1.78"x 1
AA-1 suinTs2e9s KIT $10.95

PHONE RECORDING
: SWITCH
% This phone line powered

FMST-100 suze1sx1e0 KT $29.95 AUDI0 ) setch :dunu :WE'“'
i 2 . installed anywhere. Evary
Cabinet SZE 15 %25 xT $8.95 :m ‘“'"::-dlf: i ﬂun.
both conversation automatically.
RAINBOW MINI-LIGHT S|||:|nr Bright Flashlight A8 | in your ofs fo record all phone cals 0 you don'
I'l:'omi:;l 9 | ioose mportant information. SIZE-1" x 5"
LEDsdrim Plug your mic If you want to swilch mora power see our
= Bm,:ﬂm into our AP-1 and drive your amp. o full capacity. | Triac (TP-1) or Relay (RP-1)Power kit.
Connect an AP-1 1o a pair of amplified spaakers,

_hm‘ plug your mic in and you have an instant PA sys- TEL-SW1 KIT 312'95
Ryonbwe 4 tem. Requires 610 12vDC Size: 175" X 1" DC VOLTAGE
mm AP-1 wr $9.95 ONITOR

5 M
Repiaceable batiaryl WIRELESS I ballery siakie s

gm0 SHOWN FM MICROPHONE recd vha it e
yours! ACTUAL SIZE Small but mighty this litte :‘.Z,'"& I|‘.IEL|1I o

jewel will out perform most manitor 12v DC in

hmmh
generally your
hands will sweat
and the more you
L] swoal the louder
the fone. This kit

This lets everyons know when your compuler modem
is in use. Power requirement &v DC. SIZE: 1.1"x &'

TEL-LITE kiT $9.95
L)

BUSY PHONE LIGHT
Add this e kit o any or o of
your telephones. When ona
phone is used & red LED will
light on the other extension,

units many times its price.

it really stomps out a sig-

nal. The WM-2 kit is a
bulfered wireless mike that operates from
BOMHz 1o 120MHz FM, the Irequency of any
broadcas! FM radio. Includes & mini-slectrel
mike. 6 to 12v DC. SIZE1.25" x1°

WM-2 KIT $14.95

v, 1/2v, or 1idv
steps. Monitor Bv o 5v in 1/4v steps. Greal for
boats, molor homes, model planes of race car ni-
cads. All parts and instructions ara includad,
SIZE:13*°x27T. If rw want to swilch more

vﬂrmm?ﬂum" KT $7.95

For1i0AC VM110 KiT $10.95

This Manual contains schemat

pats ists & P.C. board layouts for

IS,

Please add sufficient pastage First b $5.50 Canada §7.50 Addiional LB. Add $1.00
mmmrmnmmmuMuw

color circuit board camera, $50. 310- allows you to measure these changes, only a many of the Rainbow Kits. Uss i Ind
515-2058. sight amount of change wil Cause the lone 10 your own pasts o consinct Electronic Ralnbow Ind., Inc

increase i kaquency. requismant 6 fo cur kis. WWI‘.“WII&IIW
LASER, OPTICS equipment suitable for 12vDC. SZE B'x12 KIT BOOK CALL 317-291-7262 FAX 317-201-7269
Schiieren system or holography, 619- J§ LD-1 KIT $9.95 $14% INTERNET: www.rainbowkits.com

223-4983,

Write in 103 on Reader Service Card.
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PLAYSTATION MOD chips. Works with
all models up to 750x. Color instructions.
Seven wire hook up, does not come with
wires. $5 each, plus shipping charges.
10% discount for 10 or more. Call 703-
764-5118 to place an order.

GENUINE UNMODIFIED JERROLD
DPBB7312 FOR SALE 10 LOT MIN.
CALL 708-715-6118.

WANTED: GENUINE RAW UNMODI-
FIED CABLE TV CONVERTERS. TOP
CASH PAID. CALL 708-715-6118.

PICS, GALS READ if you've lost your
masters. Programming service available.
Call for info. Network Sales, 616-683-
0500.

CABLE TV. Panasonic TZPC 175DG2,
brand new, $80 w/volume, 1 year war-
ranty, minimum 10 pcs. any qty., plus
all major brands available. Lowest
price  new/field ulls. E-Mail:
OCALA@BELLSO .NET phone: 1-
800-929-1549 fax: 305-220-9396

PLAIN CONVERTERS: Brand-new, the
most reliable in the market today. Philips
ECG-TV-3000, 181-channel only $75
ea.; Refurbish Panasonic TZPC-145,
$35; Panasonic-TZPC-175, $39 mini-
mum 10-lot, 1 full year warranty, same
day shipping. 405-634-1535.

CABLE CONVERTERS, DBS, remotes,
schematics, etc., free fiyer. Smart card
socket $5 ea. New Atmel B9C52 $10 ea.
Jake 419-385-3100.

RAW CONVERTERS: We have the best
quality to your cable needs. PI-5135 $45
ea.; Zenith ST-1600 $75; S/A 8590 (11-
B) $85 ea.; S/A 8590 (10-B) $75 ea.
Please call for others not listed. 405-634-
1535.

UNMODIFIED CABLE CONVERTERS.
Zenith ST1600, ST1086, ST300,
Panasonic 175, 145 vol. & non-vol. Regal
RR-92 & RC 83, DP5, DP7, DRZ, 5503
VIP, SA 8580. Guaranteed low prices.
Plaesassa call for more converters 405-631-
1 i

BRAND NEW basic converters, 550MHz
w/remote, $19.95 ea. 10 lot min. Call
706-657-4445.

Tired of Expensive Inkjet Cartridges ?

Save 90% on Inkjet Inks !

THE BEST is back to stay. Master code
recovery. 16¢c5x, 16c62x, PALS, GALS,
other microcontrollers, etc. Check out our
web page at www.acdinc.com for details
or call 703-764-5361 or write Advanced
Circuit Designs, Inc., 5765-F Burke
Centre Parkway, Suite 317, Burke, VA
22015.

EXPLOSIVE CABLE TV GRAB!
BRINKER ZAPPER/SNOOPER STOP-
PER combo module all in one! Buy
wholesale factory-direct, no middie-
man. Let others get fined + za|
instead. 100% COMPATIBLE. Your
order shipped NATIONWIDE immedi-
ately! LIFETIME GUARANTEE!
VISA/MC/AMEX/COD/MO/
CHECKS. ONLY $10 (SPECIAL: 3/520
lus FREE DESCRAMBLER PLANSI).
UPER ZAPPER MODULES ONL

SAVE 30 -50% on New Compatible Cartridges!

Printer BLACK COLOR
CARTRIDGE | CARTRIDGE ]
Canon BC-4000 Series, C2500, C3000, C3500, C5000 §5.50 $12.95 |
Apple StyleWriter 2400, 2500 $5.50 $12.95 '
Canon BJC-600, 610,620 Apple StyleWriter Pro $4.95 (9cc) | $4.95 @ (9cc) |
Hi-Capacity Canon BIC-600, 610, 620 $5.95 (15cc) | $5.95 @ (12cc)
Canon BIC-70, BIC-80 $9.95 (3-pak) | $14.95 (3-pak)
oo S B Gl Cilor Pro, Pro XL $12.00 $19.00
Epson Stylus Color I, lls $14.00 §19.00
Epson Stylus Color 500, 200 $14.00 $1900 -
Epson Stylus Color 400, 600, 800, 850,1520, Photo $14.00 $19.00
Epson Stylus Color 440, 640, 740 $14.00 $19.00

* 2 - 3 Day Shipping

Inkjef
South

www.inkjetsw.com

(480) 668-1069 Fax
40 Avoust 1999/Nuts & Volts Magazine

* BULK Inks, Refill Accessories
* Glossy card stock & Coated Paper
* School & Government PO’s Welcome

o el
=
L |

HP ¢ Epson * Lexmark
Canon * Apple * DEC

Call or see us online!

Monday - Friday
8:30 - 5:30 PST 11:30 - 8:30 EST

1-800-447-3469

(480) 668-0959

Write in 104 on Reader Service Card.

Printer g _# of Refllls | Cost/Refill | Kit Price | |  $16! (5s33)l Use SURER 2aPPERs i
Black | Color | Black | Color | Black | Color X FL, NY, fé’ M. DESCRAMBLER
$g&m&m éfo.fim Ofﬁoemsoo 15323, 6338 Fo mn 7 14 | 471 285 | 3295 3995 EEE'E“sm'fp:ﬁﬁé' OSF%ERE s ﬁfé:
ies, Officej , 570, 7 14 4.71 321 | 3295 4495 .
= . BR R GINEER-
HP 820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 10 | 667 400 | 3995 3995 || INGLABS,USA o o
HP 720C, 722C, 712C, 880C, 890C, 895C1120C, 1170C| & 10 6.67 450 | 39.95 4495 PLANS: DESCRAMBLE CABLE FDE
Canon BI10, 200, 210, 240, 250 Apple SWrirer 1200, 1500 1420 | 215 200 | 2996 9995 || DORUSES TOLL FRER Tuts-tse:
Canon BJC-4000 Series, C2500, C3000, 3500, C5000 60 60 | 0.50 0.67 | 29.95 39.95 3715.

Apple StyleWriter 2400, 2500 CABtLE PARTS! Cpscil;lpmer parﬁs‘ C%::_ fgr
Canon BIC-600, 610,620 Apple SWriter Pro 20 13 | 1.50 3.07 | 29.95 39.95 (TTP-/WWW.CB.Electronics.com ~ or
Epson Stylus Color, Color Pro, Pro XL 12 12 | 250 3.33 | 2995 39.95 bl e
Epson Stylus Color Il Il 1500 (Black 15 15 | 200 266 | 29.95 39.95 P e at
Epson Stylus Color 500, 200 20 17 1.50 2.35 | 2995 39.95 cable manual, $14. 1-888-367-9972.
Epson Stylus Color 400, 600, 800, 850, Photo 20 17 | 1.50 245 | 2995 44.95 POSITIVE NOTCH filers.” Channels
Lexmark JP 1000, 1020, 1100, Execlet I, llc, Medley 4C 10 17 | 3.00 2.35 | 2995 39.95 i Tr 1o 0 a0 05
Lexmark JetPrinter 5700, 5000, 7000, 7200, 3200 15 17 | 267 235 | 3995 39.95 e

Compaq 1700, 1J900, Xerox XJ9C 15 17 | 267 235 | 3995 39.95 _srs‘ $25 each. Order single channe.
Center 450C, XJ6C Inkjet _ 12 | 1.36 333 | 2995 39.95 R Sy o0 feah. Hiasd b

block the video on a cable channel til the
kids do their homework, order a negative
notch filter from our company. We carry
large stock on all channels. Visa,
.h#‘sl?:‘rCardéoDismverb and UPS COD.

e Filter Company” Quantity pricing on
5 or more. 100 pcs. $7 each. Call t'-‘goc»
235-8080. On the web go to www.gofi
Iters.com lots to see. Open 8am to 5pm
Central Standard Time, Monday-Friday.
All sales must comply with FCC 1996
cable act.

AUCTION AUCTION Auction. Join us
online to buy and sell. www.cabletv-
auctions.com We have a lot to see.
Companies and individuals can put
equipment up on the Internet. Cable TV
equipment, computers, electronics, tele-
phony, and anything else related. Sell
surplus electronic equipment. Phones,
faxes. Join us online or call for details. 1-
888-451-0083. We advertise in the fol-
lowing publications: USA Today, Nuts &
Volts, Popular Electronics, Electronics
Now, Popular Science, and Popular
Mechanics. Our website is taking 10,000
hits per month. Call to advertise your
company. We also advertise in small
newspapers in the USA and Canada. You
now have pure ure to the world. Let
us help you sell your equipment.

ATTN. DEALERS: Are you a current
dealer or just getting started? Buy facto-
ry direct & save. New 125 channel vol-
ume control converter, 800MHz tuner.
Also available non-volume converters.
Call for lot pricing. A & S Wholesale, 1-
800-370-0801.

TOCOM UNMODIFIED 5503 cable con-
verters, untouched, $6 ea. 10 lot min.
Call 706-657-4445.




UNMODIFIED CABLE converters. SA
8590, $39.95 ea. 10 lot min. Call 706-
657-4445.

ZENITH UNMODIFIED converters. ST
1000-288, $16 ea. 10 lot min., ST 1086,
$25 ea. 10 lot min., ST 1600, $59.95 ea.
10 ot min. Call 706-657-4445.

BOARD R US, for all your cable needs or
computer software, programming service
available. 4 MHz resonators 3 pins as
low as 34¢. For info call 909-948-3736 or
visitk wus at our web site
http://members.aol.com/BoardRUs

TELEPHONE/FAX

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

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! 407-654-9677. BRINKER
ENGINEERING LABS, USA.

12 HOURI}I_:I‘I:yaulomatichea duty pro-
fessional LEPHONE RECORDER,
$79 including shipping. Send check or

order to: VAKIS, 1402 Pine Ave.,
Niagara Falls, NY 14301.

CELLULAR PHONES & equipment. 1-
B800-735-6944, 24 hrs., include area

TEOS':\ bsaALE: All items new in MFG box.
oshiba, computer, telephony-system,
PC Strata, DK 424, Iwatsu-build Adix, vs
to suit your needs. Cortel Co., Aries, dig-
ital, key-system, ADKS 144, ACB car
for many applications. Send for mfg.
items list. Ohio Service Supply Co., P
Box 8802, Canton, OH 44711.

AT&T TELEPHONE hardware, NOS, 24
boxes, $200. List available. 904-362-
1521, leave message. rmorison@suwan
neevalley.net

COMPONENTS

SEE OUR ad on 4-channel 2.4GHz wire-
less system in the AdMart section on
page 81. Matco, Inc.

B/W 1/4” CMOS CAMERA module with
digital & analog 75W output, $65.95 +
$4.95 shipping (code CM4881). 5V. Size:
35 x 29 mm, lens: f7.4mm, F2.1. non-
interlace (progressive) scan.
Programmable exposure setting, image
size & frame rate (0.5-50fps). See
www.electronics123.com for full details.
Amazon Electronics, tel: 1-888-549-
3749.

When Visiting Disney World And Sea World. . .
Come To The World Of Electronic Surplus!

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-4
And Fairbanks Avenue.

Self-Service Retail Qutlet Featuring Commercial
And Government Electronic Surplus Including:

* WIRE

* SWITCHES

* RESISTORS

* TRANSISTORS

* TRANSFORMERS
% TEST EQUIPMENT
% NI-CAD BATTERIES

* COAX

* RELAYS

* HARDWARE

* CAPACITORS

* PANEL METERS

% CIRCUIT BOARDS

% INTEGRATED CIRCUITS

HOURS:
Monday - Friday 8:30-6:00
Saturday 8:30-5:00

ok ok ok ok ok ok ok

We Buy Surplus
Electronic Parts —
FAX your list.
www.skycraftsurplus.com
FAX 407/647-4831
PH 407/628-5634
P.0. BOX 536186
ORLANDO, FLA. 32853-6186

MORE POWER!

GBHC11,80C51a 80C166

AM Research supports over 30 of the most popular
Embedded controllers with both hardware and software.

PEEEEEEEtEeE M More Microcontrollers
2 M Faster Hardware.

Faster Software.

M More Productive.

M More Tools & Utilities.

- M IIC Peripherials.

M Single Chip Capable.

M Outstanding Support.

M Custom designs.

Call or email for a free full line brochure

Orders (B00) 949-8051
Info (916) 652-7472
fax (916) 652-6642
www.amresearch.com

* AM Research, Inc.
PO Box 43
Loomis, CA 95650

The Embedded Controller Experts

RF TRANSISTORS, TUBES, SD14486,
MRF455, MRF454, 28C2290, 25C1969,
25C21686, 25B754, TA7222AF,
28C1947, TIP42C, KIA7217, MRF422,
MRF448, MRF247, MRF317, SAV7,
SAV17, 3-500ZG, 4CX250B, 572B,

Write in 105 on R;ldor Service Card.

3CX400A7/8874, 3CX3000A7,
4CX400A, silver mica caps, resistors,
electrolytics, etc. Westgate 1-800-213-
4563.

POCKET MINI-BOXES: Small plastic
boxes. High quality, LOW COSTI Low as
$0.49. Attention manufacturers! Great for
products! 805-339-0702.
www.ElectronicsUSA.com

AMAZING! 35¢ ALL TOGGLE SWITCH-
ES. Brand new. Rated 6A/125V.
Hardware included. 1/4" panel hole.
SPDT or DPDT on-on, or on-off-on. Min-
imum 1 ./package. Add $6 fraigl;ti
Gateway Products Corporation, PO

936397, Margate, FL 33093, 954-974-
g%ﬁg. Fax: 954-974-6818, VISA/MC, no

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, ar% semiconductors. ELEC-

TRONIC URPLUS, INC., 5363
Broa , Cleveland, OH 44127. 216-
441 or fax 216-441-8503, since

1946. www.electronicsurplus.com

B/W 430 LINE CCD CAMERA with
optional black low-profile swivel
adjustable enclosure. Pin hole or Std.
lens type. 6, 8, and 12mm lens are avail-
able. 1/3" CCD, 3.6mm/F2.0 lens includ-
ed; 9-14 VDC, 0.08 lux, IR sensitive;
1.27" x 1.27" x 0.5"D pinhole or 1" deep
standard. Price @ 10 pcs., $44 each.
Enclosure: $8; optional lens: $18.
Dealers welcome. MATCO, Inc. 1-800-
719-9605. Fax B47-619-0852. E-Mail:
sales@mat-co.com Website: www.mat-
co.com

TZPC-175
Converters

$39.00

20-lot

v Call for other models
v One stop shop

+ Same day shipping

+ One full year warranty

Intek Electronic

Centurion: CF-3000
(Brand New)
True, 99-Channel

$49.00

20-lot

Systems
405-634-1535

Write In 106 on Reader Service Card.
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WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, Cannon,

, Amp, Burndy, Deutsch, Bendix
connectors, electronic test equipment &
mast components. Hoffy Electronic Ent.,
81B-718-1165, FAX 818-341-5506. E-
Mail: Hoffie1165@aol.com

MICROCONTROLLERS

WIN $500 USD cash dontronics.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. P16PRO shareware must
be downloaded from the web, Amazon
Electronics, tel 1-888-549-3749. Lots

ANTIQUE

ELECTRONICS

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and
sales literature. Floyd, VA 24091-0341
(540-763-3311/540-382-2935).

CRYSTAL SETS. Parts, plans, books,
kits. Largest source in the world. Catalog
$2. MIDCO, PO Box 222288, Hollywood,
FL 33022.

WESTERN ELECTRIC wanted: 1920s-
1960s. Amplifiers, mixers, pre-amps,
speakers, tubes, etc. FREE OFFER 1-
800-251-5454.

AVIATION ELECTRONICS

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.nets

Closing Date
For Next Issue — August 5th

of other products. www.electro

RADIO TUBES and phono. needles.
nics123.com

870-347-2281.

PROFESSIONAL DESOLDERING with the World's Best

Transportable, Totally Self-Contained Desoldering Tool

% - Sexvice Center -Van Nuys CA

The sing Flc best mvm:eat of uipment we've
made. It outperforms all “ﬂﬁ g tools we've used.
Easier to use and least expensive.

Dick Manning - Dicks Flectronics - Hartland WI_414-367-8339
The ease & speed of com gunenl removal greatly increases productive time.
The SMD kit makes SM D removal a breeze, even for inexperienced Techs.

Don Scott - LAV Electronics - Healeah-Miami
I am a constant user of the SC7000 Desolderin,

~$6:70002

MSRP S473.00
Lakes FL.

Tool and for quick _\.;;\_' P}'i‘_'L‘- \,“'-’:; 1)
componem removal, this umthusnoaqunl It comes with excellent
company pg_orL T'am very satisfied and highl it to anyone in
uw.su'\ncmg id.
George Hefiner - Hefner Flectronics - NE 402-2834333 isti
12:;] aone- uﬁlﬂww lhl;ﬁtal.ndtos dmcm onadni.wlfﬂmg FREE TRIAL ing stations with the SC7000.
owever wi nearly ruined a computer logic . 2 Qur technicians pleased with

board. !lhascutmydcsulﬁngmbys&k - Available on &:mvc:lng;‘ftm o
Dan Cressin - Certified Flectronics Service - % P‘mb’h‘ﬁ reliability over our
We have obtained excellent results with the SC7 mc!udmg tepau'mg high previous priced equipment.
density U7V tuners. It is one of the best purchases we have made ‘?w.m(m&m.

Pettit - LuRay Flectronics - lnRay VA T03743-5400 Aeiee 1 arrens Audio & Video
:Vc oua:d lhb.l! 1I|:e SIC‘POUPI nﬁl only uv‘esbmuucy Vs, WIC% but saves valuable f,’mc IHEIUdl’S We bate Einz::w ly satisfied
ime in troubleshooling allows you to be more accura ein rcmown; ) g" ith the dnd dorsbility of
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one oxten filter and [ RPN,

Keith Sahs - J & M
Omaha NE 402-291-7100
It's a must tool for my bench. Ican

two tip cleaners,

DEN-ON 5C1000Z

and clean. It will even take up
large solder amounts on tuner and
case grounds.

Sale Price

For More Info
and 5% Savings Go To
www. howardelectronics.com/den-on/sc7000zb. html

New Specifications

New Features

¢  Totally Self Contained diaphragm vacuum pump and AC motor for ¢ Voltag AC 100v, 120V, 230V, 50/60 HZ
high vacuum suction or reversible hot air blow for SMD removal. 4 Power Consumption 120W
L e et Deptegn o
e - #Motor Output——_12W

¢ Unique patented long lasting filter cartridge design. Solder
builds up on easily cleaned baffle, while air flows around the
outside of baffle.

¢ Totally ESD Safe. The housing contains carbon and the tip is at
ground potential for complete ESD Pro

¢ Vacuum Attained——F—650mm Hg

# Temperature Range———300° C—500° C (572° F—932° F)
# Air Flow Rate——— 15 Liter/Minute (Open)

¢ Heater- 100W (Ceramic)

# Control System————Feed Back Zero Cross-over Type
# Net Weight———420 Grams

Howard Electronic Instruments, Inc.
6222 N. Oliver Kechi, KS 67067

Visa - M/C - Discover - American Express -1
30 Day Money

OWARD

‘ms to Qu
Back Total Satisfaction Guarantee - One Year

Toll Free U.S. and Canada

HE S, 1-800-304-1984 °

‘ompanys
arts .lml Labor Warranty

www howardelectronics.com
es@howardelectronics.com

lrr!ematlonal 316) 744-1993
316) 744-1994

desolder multiple pin IC’s quickly |
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PUBLICATIONS

Discount electronics books. See the
NV Bookstore ad on page 91.

Handbook of Radio and Wireless
Technology, by Stan Gibilisco $44.95
10% discount to Nuis & Volis sub-
scribers. Call 1-800-783-4624 to order
using Visa or MasterCard.

Programming and Customizing BASIC
Stamp Computers. By well known author
Scott Edwards, originator of the Nuts &
Volts Stam Alnpllcatlons column. Only
$34.95. 1 ount to Nuts & Volis
subscribers. Call 1-800-783-4624 to
order using Visa or MasterCard.

WEBBOOKS OFFERS discount prices
on technical/engineering books plus free
assistance to authors. Please visit us at
http://webbooks.net

NEW SURVIVAL COMMUNICATIONS
BOOK. How to build complete home
communications systems. Covers all
needs: shortwave radio, amateur radio,
citizens band, scanners, federal, weath-
er, alternate news, satellite radio, equip-
ment sources. How to build and use
alternate emergency power sources,
solar, generators, backup batteries. 200
ﬂages $24 Fast delivery Priority Mail.

or Visa. Call Universal Electronics 1-
800-241-8171.

TORMET'S ELECTRONICS BENCH
REFERENCE is now at REV03. More
laser, op-amp and Tesla coil circuits. New
optics and statlshcsi pages. Check the
web

www.ohio.net/~rtormet/index.htm or
send $19.95 + $2.50 to RMT
Engineering. 6863 Buffham, ille, OH
44273.

CONTROL SPEECH, robotics, etc., with
your brain waves and PC, provide elec-
tronic speech for canines. Book and
video tape, $9.95. Rose, PO Box 7589,
Chula Vista, CA 91912.

31 PAGE book measuring SWR & things
every CB'er should know, $3.95 post-
paid. Riley's Electronics, PO Box 142,
Harrisonburg, VA 22801.

ROBOTICS

ROBOT BOOKS.COM visit our web site
for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

H-BRIDGE MOTOR controllers, 12VDC,
35A average, 50A peak PWM out.
Forward, reverse, ramp-up and ramp-
down on accelleration/decelleration.
Current foldback when hol, reverse
polarity protected, conformal coated,
enerative braking, compact, approx.
3.75"x5.5". $25 & H. 570-735-5053.
http://members.tripod.com/~divelec

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.

Continued on page 56



When choosing an application for solar

wi hoosing an applicat f I
power, it is important to consider the practical
end, as well as the fun of it.

olar-powered projects can
be expensive, so the cost
must be justified against
the benefits. This month,
we'll look at 10 applica-
tions of solar power that will show
positive cost benefits to the hardware
hacker for implementing them. This
should keep even the bean counters
happy!

Solar panels, or PV (Photo Voltaic
devices), generally have a relatively
high initial cost, and a long pay back
period. However, for technological
devices, they also have a surprisingly
long depreciation period.

Well-maintained solar panels can
provide constant power for well over
a decade. Newer solar panels are
guaranteed for 20 years! Compared
to a personal computer — which is
usually obsolete inside of three years
or less — solar panels can be a good
long-term investment — if you have
an application for them.

Understanding how solar panels
work is important if you are going to
try to recover their initial cost.
Obviously, they do not work in the
absence of direct sunlight. Their effi-
ciency is hampered by clouds, shad-
ows, and other sun obstructions.

Sizing the panels to the specific
applications you are employing them
in is vital in order to minimize cost
And you may need to redesign the
application to some extent, in order
to accommodate the solar panel’s
operational requirements and limita-
tions. In some areas of the country, it
is possible to run an entire household
off of a large PV array (Figure 1).

1. REPLACING ALKALINE
BATTERIES

When you realize that the aver-
age household contains devices
employing over 200 batteries, it
becomes an interesting struggle to

keep all of them alive. Alkaline bat-
teries are by far the world’s most
expensive energy source, per watt.
The price for powering devices with
alkaline batteries is somewhere
between $250.00 to $500.00 per
kilowatt hour, depending on the type
of cells you are using. Remember that
the next time you are conducting a
fruitless search for something with a ",J\
flashlight. In terms of payback and !
practical application, the top three
candidates for solar power replace- .\‘
ment of alkaline batteries are:

1. Radios, boom boxes, and
CD players
2. Small portable TVs.
3. Handheld LCD display games.

e

Most of these types of devices
may be driven directly off a solar
panel at a picnic, the beach, or other
family outing, with virtually no notice-

To give you some ideas, here are a few common devices and the p.
some of these will overlap if you are willing to accept de-rated

PANEL WATTAGE Approximate Panel Dimension

3-4 20
4-6 izr
6-8 12"
11 - 13 T3
50 - 60 19"

able performance issues. After all, if
it starts to rain, who is going to hang
around on the beach listening to the
radio? An average boom box may
need from 6 to 12 volts at half an
amp to be run at full output, consid-
erably less at normal listening vol-
umes. A 1" x 1" solar panel rated at 3
to 4 watts is ideal for this sort of
application.

It has an open circuit voltage of
about 23 volts and will supply 2 to
300 milliamps of current at 14.5
volts. Most solar panels are power
rated at 14.5 volts which is charging
voltage for lead-acid batteries. Sturdy
3.5-watt panels cost about $40.00. A
simple voltage regulator circuit will
limit the voltage of the panel should
your radio supply require less than 12
volts. A surprising number of devices
appear to be very tolerant of fluctu-
ating supply voltages as long as they
are above nominal supply voltage.
Small devices, such as handheld

i games, may be run off a few individ-

ual solar cells wired in series.
Assuming you take your radio to
the beach, fishing, or picnics often,

x 127

x 24"

e

DEVICES
“Boomn Box” @ 30-50% Volume

and if it uses eight alkaline "C" cells,
you will hit payback inside of four
battery changes with a solar panel.
This could be less than two weeks of
continuous daily operation!

2. CHARGING UPS
BATTERIES

In the Dec. '97 issue of Nuts &
Volts, we showed you how to replace
the dead battery in a UPS
(Uninterruptible Power Supply) with a
lead-acid deep cycle battery of higher
capacity than the original one. This
allows the UPS to be run for longer
periods before requiring load shut-
down. Because of the intermittent
nature of UPS operation, it is an ideal
candidate for solar panel charging.

In South Florida, we literally have
hundreds of short duration power
“hits” lasting under 500 milliseconds
per year. These are very annoying
because they are just long enough to
reset VCR clocks, and crash comput-
ers. With UPSs on every mission-criti-
cal electronic device in the house, a
solar panel makes a good free charg-

they would require in order to operate. Obviously,
ce:

Ham Radio (With Battery for TX)

Car or Boat Battery Charging
Aquarium Pump/Filter

x 36"
Laj

6" Portable Color TV
ptop Computer
110 VAC Inverter

Quick Charge Nicad Power Tool

x 367

Portable Gorilla Guitar Amplifier

Small Pool
19" Color TV
Coleman Electric Cooler
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ing supply for the batteries. The aver-
age duty cycle of the battery in stand-
by mode is only a few minutes a year,
so a relatively small 5-10 watt panel is
ideal for maintaining our lead-acid
UPS batteries at top charge.

If you decide to charge lead-acid
batteries on solar panels, it would be
a wise precaution to use a charge
regulator. A charge regulator will
keep the voltage around the opti-
mum 14.5 volts required for charging
lead-acid batteries, and it will taper
the charge off when the batteries
approach full charge. This will pre-
vent boiling off the electrolyte in the
batteries which decreases their life.
Batteries maintained in this fashion
will always be ready for full standby
operation for many years.

3. CHARGING BOAT/
CAR BATTERIES

If you are like me, you manage
to find the time to use your boat or
jet ski maybe three or four times a
year. This is a problem for the starting
batteries because after a year of
neglect, they often need to be
replaced at a cost of $50.00 or more.
A small four-watt solar panel and
charge regulator will keep these bat-

teries in top standby condition with-
out requiring a 50 foot extension
cord and a dedicated automatic
charger on the battery. These two
items at Sears would set you back
about $75.00. The payback on the
solar panel here is inside of one year.

4. NIGHT LIGHTING

Night lighting is an interesting
solar application because here you
are nearing 50% duty cycle. You have
all day to collect energy from the sun
and you want to burn it all night. The
key to this sort of operation is effi-
ciency. If you are setting up night
lighting in the home, you should use
LEDs whenever possible in higher vis-
ible frequencies like green or yellow.

For outdoor yard lighting, use a
nicad battery powering very low volt-
age lighting. A 24-volt nicad will run
six or eight sidewalk lights rated at
three volts and connected in series. A
typical three-volt incandescent light
will draw 200 milliamps at three
volts, so a string of six of these will
consume about four watts. A four-
watt solar panel will therefore yield

about as many hours of nighttime
operation as daytime charging. You
can charge all day and burn all night.

The payback is very slow when
you compare this to running your
night lighting off of the power utility,
but it may actually be a good alter-
native to nothing at all in remote
l| places like vacation cabins, or RVs
[ﬂ when the local power utility is not an
| option.

i 5. ATTIC VENTILATION

noon hour, so this is an ideal solar
application. A large 12-volt DC muffin
i! fan drawing about 400 milliamps can
| move 100 CFM of air. Four of these
’ fans can exchange the air in even a
'{ large attic in under one hour.

n Attics get the hottest during the

Significant secondary benefits from
|| ventilating the attic can be lower air
| conditioning costs and decreased
l' attic condensation damage.
iq Even a single fan moving only
| 100 CFM will exchange the air in a

five-watt panel is sufficient to power
this project. An additional payback

ﬂ 50 x 30° attic in about 75 minutes. A
0

on this project is convenience — it
operates automatically and needs no
attention. The fan runs directly off
the solar panel so there is no battery
maintenance.

6. AQUARIUMS AND
FISH PONDS

Daylight-only operation is fine for
aquariums and fish ponds. Fish sleep
just like people during the nighttime
hours, and having a constant flow
and rush of air can be stressful to
them. Although it is difficult to find
small DC air pumps, it could be worth
the trouble if you are trying to keep
fish alive in a remote area (like a vaca-
tion home) where constant power is
not always available.

7. HAM RADIOS

Radio hams have long known of
the advantages of solar power. Most
modern portable radios will run nice-

| ly in receive mode on less than 500

HIGH QUALITY TEST EQUIPMENT
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milliamps of current at 12 volts. A six-
or seven-watt panel will keep the
radio running all day without draining
the battery, and will help recover
from the larger current demands of
transmitting. Most DX expeditions to
remote places like Antarctica, Easter
Island, and the tops of mountains are
accomplished with the aid of solar
power.

In the event of a natural disaster,
ham operators depend on solar back-
up to provide power when the utility
goes down. Solar-powered radios can
save lives, speed aid, and provide
tremendous flexibility of portable
operation. Even for non-hams, within
a week of a natural disaster, most cell
phones would have dead batteries —
staying on the air is assured with a
solar standby charging arrangement.
And solar power has the added
attraction of being environmentally
friendly and decidedly low-tech, as
opposed to gas-powered generators
or other alternative energy sources.

It is impossible to gauge the pay-
back value of helping to save lives.

8. CHARGING ELECTRIC
LAWN TOOLS

If you are a dedicated lawn war-
rior, you are probably out every
weekend all summer working on the
lawn. You may have a battery-



Figure 2 —
Large Selection
ol PV panels

O

operated device like a leaf blower or
edge trimmer, or even an electric
lawn mower. In this scenario, the
duty cycle is a couple hours of opera-
tion a week or one percent, so even
low powered solar will work just fine
Slow charging nicads over the course
of a week at (I/10) is easily accom-
plished with a 10-15 watt panel for
even a large electric lawnmower. You
could charge several yard tools at
once with a solar panel at this rating.
A 14-watt solar panel will run about
$100.00. The payback here is in con-
venience. If you keep your lawn tools
in an outdoor shed or remote corner
of the yard, the solar charging system
will save on extension cords or run-
ning new utility service.

9. POOL PUMPS AND
HEATERS

A pool is one of those awful
things that costs a fortune to install,
operate, and maintain, but which
adds very little to the resale value of
a home. Naturally, it would be nice to
decrease the costs and maintenance
of keeping one. A solar application
works nicely for a swimming pool.
Running a DC circulation pump
directly off a solar panel will move
water and. get the job done. Sure it
doesn't work when it's cloudy or rain-
ing, but who cares?

In this case, a 50-watt solar
panel can move 1000 GPH of water
through a pool heating and filtration
system. Take 200 feet of black poly
pipe and throw it in a sunny part of
the yard. Run it into the intake of the
filter system and connect your DC
pump to the return. A 20" x 30" x 6°
pool containing about 30,000 gal-
lons will have a complete exchange
of water through this system every
three days or so. So what if it is only
running during the daylight hours?

Conventional gas or electric pool
heaters are very expensive to install
and operate. Depending on how

pump systems run on timers because
they are only intended to run during
the day when people can see them.
This is a perfect solar application.
When the sun goes down, the foun-
tain goes off. A small submersible DC
pump makes a great water fountain
or small waterfall water supply. It is
especially pleasant from an environ-
mental point of view because it
“responds” to the day. Shortly after
the sun rises, the fountain starts up
and gets higher until the sun is direct-
ly overhead. Then as the day wanes,
the fountain gets lower and finally
stops as the sun drops below the
horizon. How much more environ-
mentally friendly and “in tune” with
nature can a system get?

AND EVERYTHING ELSE

All of the projects mentioned up
until now have been powered with
DC (direct current), and have relative-
ly short duty cycles. There are actual-
ly quite a few AC (alternating current)
devices which also have relatively
short duty cycles, and which may be

powered by solar panels. The differ-

o=
489
b
13
| S
| S
|
M
}
>
b
b

ence is that they may have rather
high starting power consumption
requirements and require the use of a
power inverter.

With the advent of efficient
metal oxide field effect power tran-
sistors (MOSFETs) and excellent trans-
former design, power inverters have
become extremely efficient. It is pos-
sible to purchase power inverters
which can convert DC to AC with
close to 90% efficiency. They also
have excellent shortterm overload
capacity for starting inductive loads.
In standby mode, a well-designed
inverter can sit forever at no load
drawing only a few milliamps of cur-
rent!

With small power inverters
becoming cheap and plentiful, it is
now possible to run AC projects
directly off solar panel power. When
the solar panel begins to produce
enough power to run the inverter, it
begins to invert, and off you go — a
conventional AC aquarium pump can
easily be operated in this manner.

Larger loads will require a bat-
tery for reliable operation. For remote
locations where the utility grid is not

accessible, it is even possible to run a
small refrigerator off of a battery-
powered inverter that is being
charged with a modestsize solar
panel array. Two or three 80-watt
panels can easily keep a small AC-
powered refrigerator running (provid-
ed the door isn't open all of the time,
and the compressor is cycling off peri-
odically). PV solar panels are available
in practically any power rating you
may need (Figure 2).

Whether you want Mozart play-
ing in the background or a cold one
in the fridge, you can accomplish it
with a solar array. With some design
and consideration, you can even
make it pay for itself! Remember to
have fun whatever you do. NV

Use your PC as a scope and datalogger!

Parallel Port Scope

nmental Lo

9 -5799

|

ADC Yirtual Instruments tum your PC or laptop

ENVIROMON -

temperature (thermistor),

osziFOX

mIX - handheld storage

into a sophisticated storage scope AND spectrum
analyzer AND multimeter. Display simultaneously
on large screen! 100MS/s 8-bit or 1.2M5S/s 12-bit or
333kS/s versions. Great for schools, test depts, etc.
Input to Excel! LabView/NT drivers included.

humidity & light sensors, door position, etc. jscope and DVM - stand-
Record for 365/24 without a PC even if power jalone or plugs into your PC
fails. Monitor 30 sensors 400 yds away. With [for display, store-to-disk,
cables and easy software. Remote audio |printing in color. Inputs to
alarm, Use TC-08 for most thermocouples. 100V, trigger, backlit LCD.

much you use your pool and how
warm you want to keep it, a solar
installation can easily pay back its
costs in only a few summers or less.
A 50-watt panel will cost from
$250.00 to $300.00.

10. WATERFALLS AND
FOUNTAINS

l Technology Fimired

Stocked in NY by S-Ieﬂg Company: Virtual Instruments, 12C and embedded controllers, BITlink 2-wire
networks, R5232/422/485, frame grabbers, etc. See www.saelig.com for Product of the Month!

Download FREE demo software. Sales only: 1-888-7SAELIG

Most waterfall and fountain
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HIGH- “TEC" REFRIGERATOR

by Kenton Chun

We have all seen them
in the sports department
of our local superstores -
electric coolers.

It's the sort of thing that makes
a hardware hacker’s palms begin to

sweat. The average price on one of |

these babies is $80.00. But before
you pull out your credit card, take a
look at this month’s project.

For a quarter of the price, you
can build one yourself. We even
decided to go a step farther and
make ours solar-powered.

The heart of the electric cooler
is a Thermoelectric Cooling heat
pump (TEC). Also known as a
Peltier device (named after its
inventor), the TEC consists of semi-
conductor junctions that are

assembled between and bonded to
two ceramic plates.

When a DC current is passed
through it, heat is "pumped" from
the cold side to the hot side. The
cold or hot side is determined by
the direction of current flow.
Reversing the current flow will
reverse the hot and cold sides.

In its basic form, a TEC system
consists of four parts: a hot side
exchanger, a cold side exchanger,
the TEC device, and a power
source. The hot and cold exchang-
ers are only common aluminum
heatsinks with attached fans to
increase their efficiency.

All a thermoelectric heat pump
requires to function is clean DC
power. Batteries, automotive and
marine DC systems, AC/DC con-
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For a quarter of the
price, you can build
an electric cooler
yourself, We even
decided to go a step
farther and make
ours solar-powered.

verters, linear and switched DC
power supplies are all appropriate
power sources for TECs. Most
applications are optimized at 75%
of maximum ratings for the TEC
device.

The Peltier Effect was discov-
ered in 1834 by Jean Charles
Athanase Peltier. When current
passes through the junction of two
different types of conductors, it
results in a temperature change.
However, the practical application
of this concept required the devel-
opment of semiconductors that are
good conductors of electricity but
poor conductors of heat — the per-
fect balance for TEC performance.

marily used as the semiconductor
material, heavily doped to create
either an excess (N-type) or a defi-
ciency (Ptype) of electrons.
Modern TECs are capable of
achieving 50-degree temperature
differentials in a single stage.

When cascaded in multiple
stages, TECs can achieve extreme-
ly low (near cryogenic) tempera-
tures. The electric coolers you can
buy in the sporting goods depart-
ment will stabilize at just about 40
degrees in an 80-degree ambient
environment.

We decided to build a cooler
that would be compact and conve-
nient to use in a car. We chose a
Coleman eight-quart cooler as the
basis for our project. You can use
any type or size cooler for your pro-
ject, but you should run some tests
first to determine the efficiency of
the insulation in the cooler.

The simplest test is to fill the
cooler with ice and see how long it
takes for the ice to melt at ambient
room temperature. Our little
Coleman was not bad in that, after
24 hours, it still contained about
80% of the ice. The greatest losses
were through the top and bottom of
the cooler where the insulation was
the thinnest.

We purchased a TEC device
from an advertiser in Nuts & Volis.

It came complete with a hot side

- heatsink and is rated at 4.5 amps at

12 volts. We purchased a some-

. what smaller cold side heatsink at a
. local hamfest. We chose our cold

side heatsink for its low profile,
allowing us the greatest amount of
room inside the cooler after instal-

¢ lation.

Because of the lower cold side

. efficiency of the TECs, it is not nec-

essary to have the same area of
heatsink on the cold side as on the
hot side. Our cold side sink was

. only about 40% of the hot side area.

The choice of the cold side

. heatsink has a significant effect on
¢ the final performance of the cooler.
Today, bismuth telluride is pri- !

Because of variations between
coolers and TECs, it may be neces-
sary to experiment in order to
determine the optimum heatsink

. for your cooler. One good rule of
. thumb to remember is to size your

cold-side heatsink so that it stays a
few degrees above freezing without
a fan. Once the sink hits freezing, it
will develop a frost coating which
will decrease cooling efficiency
(Figure 1). Either add a cold-side
fan or increase the heatsink size to
remedy this problem. We matched
our hot side heatsink with a four-
inch 12-volt muffin fan (Figure 2).

GETTING STARTED

Begin by preparing the cold

i side heatsink. Drill holes to match

the studs on the cold side of the

. TEC. Make sure to drill the holes in

a location that falls between a pair
of cooling fins, even if it is not in the

: exact center of your heatsink. If the
: fins are very close together, it may
: also be necessary to mill or careful-

ly drill out an area large enough to

accommodate the mounting nuts.

Remember you must also tighten
the nuts with a pair of needle-nose
pliers or a nut driver when dimen-
sioning this space. Check and
make sure that your heatsinks and
the TEC surfaces mate without
rocking. Remove any metal burrs



which may be preventing them
from doing so (Figure 3).

Mext, measure the cold side
dimensions of the TEC. Transfer
this measurement to the lid of the
cooler, making sure the larger hot
side heatsinks will not interfere with
anything, and carefully cut a hole to
fit the device with a jigsaw.

In general, it is slightly better to
mount the TEC so the heatsink fins
are vertical so that, in the event of
fan failure, there will still be some
natural air convection across all of
the fins. We chose to mount the
TEC in the top of the cooler to allow
the greatest room for storage
inside. Mounting the TEC in the lid
gives you the added option of sim-
ply changing lids to turn the cooler
back into a non-electronic type.

The device should fit snugly in
the hole allowing the power cables
to pass to the outside of the cooler
without strain. If you are using a
cold side fan, it is important that
the power leads pass through the
cooler lid leaving enough space to
mount the cold side heatsink flush
with the surface of the TEC.

Attach the muffin fan to the hot
side heatsink, using either a dab of

y 4 E

When you are done, you should
have something that looks similar
to Figure 4. Using a good quality
silicone sealant, seal the outside
edges of the TEC around the hole.
Clamp the device to the outside of
the cooler overnight until the
sealant cures.

Carefully fill any gaps between
the edges of the holes and the cold
side of the TEC making sure not to
get any sealant on the surface of
the device. If some gets on the
TEC, wipe it off immediately.

Your cold side TEC surface
should be flush or above the inside

of the cooler lid. If you have addi-
tional space between the TEC and

Figure 3 — Mounting the cold side heatsink.

silicone sealer on each comer, with
some small angle brackets, or even
with velcro. The fan should be blow-
ing air into the center of the
heatsink and the air should exit
through the open ends. You can
reverse the flow if you wish, but we
found it runs quieter this way.

Wire the TEC and fan in paral-
lel using a good quality stranded 18
gauge wire. Most TECs have color-
coded pigtails; the positive lead is
the red one when the device is in
cooling mode. You may wish to
connect your TEC to a 12-volt
power supply or battery to verify
that this is the case with your
device.

If you wish, you can terminate
the power leads in either a pair of
battery clamps or in a polarized
power socket. Make sure it is rated
for at least 5 amps at 12 volts DC.

the lid, you can use a piece of sty-
rofoam as a spacer for a snug fit.

Next, bolt on the cold side
heatsink using a tiny amount of
heatsink grease between the two.
You only need enough to contact
both surfaces. Tighten the mount-
ing nuts down but do not strip the
bolts. Use a properly-sized pair of
split lock washers under the nuts.
Aluminum has a fairly high thermal
expansion coefficient, so it may be
necessary to recheck the nuts after
the cooler has been on for a few
minutes,

Connect your TEC cooler to a
12-volt power supply capable of
supplying 5 amps. Both fans
should begin to turn, and the cold
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side heatsink should immediately
turn cool. If it instead begins to heat
up, disconnect the power and
reverse the TEC leads. The hot side
heatsink will not get hot immediate-
ly because of the larger thermal
area and fan cooling assistance.

If the device appears to be get-
ting cold, wait for 5 or 10 minutes,
and then recheck the tightness of
the mounting nuts on the cold side

rated current, but will happily func-
tion with less. For this reason, they
are ideal for use with solar power.

SOLAR POWERED
FRIDGE

We decided to take it a step far-
ther and try a solar power experi-
ment. Because of the good thermal
insulation properties of our little
cooler, we decided to try to run our
TEC refrigerator off of a PV
(Passive Voltaic) solar panel. From
a practical standpoint, there are
only a few ways one can store solar
power for later use. The conven-
tional way is to charge a battery
and then discharge it later through
a load after the sun has set. We
decided to try and use our TEC
cooler to store “cold.”

With the TEC running full blast,
our cooler consumes just under 50
watts. We set up the cooler to run

PARTS LIST:

heatsink. Once you have tightened directly off a Tropico 53-watt panel Coleman Six'P*?Ck‘

it cold, you should not need to : regulated with a 5-amp 12-volt volt- Cooler or similar
retighten it again. You can check age regulator (Figure 5). With IZV('I'Im mo!e)lectric
the performance of your cooler by about seven useful hours of solar Cooling Device

placing a digital thermometer sen-
sor inside the cooler and checking
it at regular intervals.

energy available in February, and a
starting ambient temperature of
78.8 degrees F, we were able to

C
12V Brushless Four-
inch Muffin Fan

bring a six pack of diet cola down 1 Cold Side
OPERATIONAL NOTES to a cool 42 degrees over the seven Heatsink (see
hours. text)

It is possible to reverse the The TEC continued to operate Tlﬂ)eSillcone Caulk
direction of the heat pump by sim- - even when a cloud passed in front  119Pico 53W Solar
ply reversing the power leads to the of the PV panel, and the drive volt- Assopr::dslﬁnrdware
cooler and thereby turn it into a age dropped to only six volts. Qur and 18GA
heater. However, you may have to drinks stayed pleasantly cool all stranded
modify the fan power circuit - night. We were pleased and amazed hookup wire
because reversing the power polari- : to see that we could keep our
ty on many brushless DC fans will : drinks cold by using sun power
cause them to stop running. They :@ alone! The author wishes to
will not reverse. Although we were unable to thank Tropico

TEC devices will actually con- drop the temperature sufficiently to Solar for the use of
sume less power after the tempera- make ice in the cooler, we found the PV panel i
ture has dropped inside the cooler. : that, by keeping the temperature employe_? in .thls
Do not be tempted to exceed the low, we could easily preserve ice =t fopico

Solar can be
operating voltage in hopes of gain- stored in the cooler for several reached at (305)
ing efficiency. TECs are current days. This is good enough for the 872-3976 and you

devices and increasing the voltage
may damage them or actually
decrease your cooling efficiency.
TECs will operate more quickly at

average road trip or picnic.

Remember to have fun whatev-
er you do! NV

can E-Mail them at
enewbery@inetw.net.
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‘DC:TO- DAYﬂ. ©H"'I‘ RAD‘I@
AESU AND ICOM COMPARISON

mateur radio equipment manu-
facturers Yaesu USA and ICOM
America have simultaneously
introduced a compact amateur
radio transceiver that offers
100 watts output on ham
bands from 160 meters to six meters, plus 50
watts output and all multi-mode capabilities on
two meters, PLUS 20 watts output, full muiti-
mode capabilities, on the 70 centimeter bands.

ICOM calls their equipment the 1C-706 MK Il
G, and Yaesu calls their DC-tolight amateur
transceiver the FT-100. Both companies intro-
duced this exceptional equipment within one
week of each other last April, and both units
have been seen selling in the $1,375.00 price
range.

What makes both of these transceivers
unique to the amateur industry is their ability to
combine 500 kHz to 500 MHz capabilities all in
one nice, neat package. Kenwood Corporation
offers the Kenwood TS-50, and Alinco offers the
DX-70, and these similarly-sized transceivers are
terrific high-frequency performers, but neither
the Kenwood nor the Alinco combine two-meter
capabilities and the incredible Yaesu and ICOM
accomplishments of 440 MHz multi-mode trans-
ceive.

ICOM America was the pioneer in adding
VHF to a small packaged HF transceiver back in
1995 with their IC-706. Two years later, they
came out with the IC-706 MK Il where they added
more power on the two-meter band and
enhanced wide-band receiving capabilities. Then
Yaesu and ICOM simultaneously brought out
their HF plus six meters, plus two meters, plus
440 MHz multi-mode transceivers with plenty of
similarities between themselves, and comparable
street prices that might have hams scratching

-

by Gordon Wesit

... Two brand new HF/VHF/UHF ham trans-
ceivers from Yaesu and ICOM undergo side-by-
side comparisons, along with some torture tests,
too, in a review of the latest technology that
goes from 500 kHz to 500 MHz, plus higher on

receive ...

their heads wondering WHICH ONE IS BEST?
Reading over the specification sheets may
be a good start to figure out which one is BEST,
but there is nothing better than a side-by-side, in-
the-field comparison between the two, and that is
exactly what | did during the month of April.

+ Yaesu FT-100, serial No. 9E031474
« ICOM IC-706 MK II G, serial No. 01264

COMPARISON PROCEDURES

Both units were obtained from the manufac-
turer, but neither had been opened up ahead of
time for any extra “tweaking” and quality assur-
ance. The comparison was conducted at the
home station into a contest-capable, high-fre-
quency Yagi. The equipment was also compared
side-by-side in the communications van in the
field near a major mountain-top relay site. This
location is known for its intermod generating
capabilities. The equipment was also compared
side-by-side in an offthe-road dune buggy in
order to maximize engine static.

Side-by-side comparisons included simulta-
neous receive on a common antenna with appro-
priate isolation networks in order to minimize

DC-TO-DAYLIGHT RADIOS

l ties.
l necessary head-separation kits.

§ one radic loading down the receive capabilities of

another. Simultaneous receive on a test antenna
at a test location gave us fast and accurate com-

I parisons of the receiver capabilities. We would

also switch each set into the antenna, by itself, to
further verify independent receiver performance.

| SIZE AND WEIGHT

ICOM IC-706 G weighs in at six pounds,

I including mike, but less the mounting bracket.

Yaesu 100 weighs in at about five pounds,
including mike, but less the mounting bracket.

ICOM is about 10 inches in length, and
Yaesu is about 9-1/2 inches in length. Both units
are around two inches in height, with ICOM a
fraction more chubby. Both units are about 6-1/2

l inches wide.

Both units feature detachable head capabili-
But it will cost you another $75.00 for the

The ICOM separates with a single multi-con-

i ductor cable that conveys all separated front
|| panel information to the body. The ICOM mike

plugs into the separated head, and the separated
head can provide switchable headphone or

l speaker capabilities out the front mini phone

Nuts & Volts Magazine/Rusust 1999 49



one for running the remote head, one for the
external speaker, and one for the microphone.
This set-up could allow the speaker and the mike
to emanate from an area not necessarily directly
on the head.

ICOM supplies a lightweight mike with up-
and-down buttons on the top, plus a lock switch.
A microphone with keypads is available as an
option. On the Yaesu, they supply an elaborate
mike with back-lit keys, up-and-down buttons,
lock, and several additional programmable but-
tons. On the microphone length test, both were
relatively long, but the Yaesu mike went even a
foot further.

COOLING

Both sets ran relatively cool on both receive
and transmit. ICOM uses an internal big fan to
blow out the hot air, and Yaesu uses two smaller
fans mounted on the rear to provide plenty of
fresh cool air to all of the PA transistors.

POWER CORDS

ICOM supplies the customary six-pin power
receptacle, along with twin round fuses found at
the opposite end of the long cable. The fuse
holders may be opened up to allow the cable to
easily poke in through an extremely small fire
wall rubber boot.

Yaesu offers a pigtail with heavy-duty blade
connections to their long power cord. The power
cord also features automotive blade fuses at the
far end. If your vehicle has a large fire wall rubber

is rather small, you may need to cut the red and

black wires in order to facilitate getting through a =

very small fire wall hole.
INTERNAL SPEAKERS

The ICOM internal speaker is larger with a

boot, no problem — but if the hole in the fire wall ||

more full sound. The Yaesu internal speaker is

» smaller, with a more crisp sound. Both units offer
an external speaker jack on the back of the

equipment for plugging in an external speaker.
When hooked up to an external speaker, both the
units sounded almost identical for audio fidelity
and plenty of robust audio output power. Yaesu

| cautions the use of headphones off of the rear

The ICOM display head —
black on light green (above).
The ICOM display at night,
along with alphanumeric
channel name (at left).

speaker jack because of the possibility
of too much audio feeding into inex-
pensive headphones. We tried all sorts
of headphones in the back of the Yaesu
equipment, and all sounded just right at one-
third volume setting. This included the Heil head-
set, as well as all sorts of contest headphones.
But keep in mind that the ICOM also offered a
second headphone/speaker jack on the left-hand
corner of their front panel.

" THE LCD DISPLAYS

The Yaesu display measures a

New!

Special Prices for
TP1550PC
Call for Details

Panasonic still available!

g}&s\_‘ET\l CON VER7 74
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Phone 218-346-6660 Fax 218-346-6664
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TUNER REPAIRS =
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DEALERS ONLY = GREAT QUANTITY PRICES = NO DECODER SALES

little over an inch high and about 2-
1/2 inches wide. The ICOM display
is the same width, but noticeably a
half-inch taller. The ICOM display is
an LCD light green background
with black bold characters. Screen
visibility at all lighting conditions
and at all front panel angles was
judged “the best” by several ham
operators assisting with the com-
parison.

The Yaesu FT-100 display is an
LCD light blue background with
royal blue LCD characters. When
back-lit at night, it was quite pleas-
ing to drive by — but during the day,
the definition of the blue-on-blue
display was not as crisp as on the
ICOM green and black display. The
Yaesu head is best mounted up
high on the dash where you can
look square on it, as opposed to
losing some definition when trying
to view it at an angle, or looking
down on it when not pointed direct-
ly at you.

OPERATING KNOBS AND
CONTROLS

We found a lot of similarities
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The Yaesu remote
head, cool blue
(above). The “cool
biue” Yaesu display
was eye-pleasing at
night.

between the ICOM and Yaesu
control heads. On the new
ICOM “G series” of 706, ICOM now back-lights all
of the keys for nighttime operation. The band up-
and-down keys have little arrows on them, and
the menu plus “F” keys have designators on
them, too. But, in the dead of night, the mode,
tuning speed, display, lock, pre-amp, and tuner
keys along with RIT simply illuminate, and you
will need some background light to

sy — e T SomTo L
—— e — I RP RIS —

tension adjustment for tightening or loosening
the big knob.

The band up-and-down buttons on the ICOM
are on the extreme right upper and lower edge of
the equipment. They are far enough away from
the tuning knob that you won't accidentally
bump the knob when pushing the button. On the

Yaesu, the up-and-down buttons are just to the
left of the tuning knob, and they are relatively
close to the tuning knob, so you must use cau-
tion when going up and down the bands that you
don't accidentally slew off frequency.

Both units offer a step button that allows you
to select the tuning speed. On the Yaesu FT-100,
the step speed adjusts the lower left select knob
but does not affect the fine-tuning speed on the
big knob that is menu-adjustable. On the ICOM,
the tuning speed adjustment affects both the
main tuning big knob, as well as the small sub-
tuning control. But on VHF and UHF weak-sig-
nal, single-sideband operation, the Yaesu step
button now selects finetuning or coarse-tuning
of the big knob, and the select knob is set at 10-
kHz steps for rapidly going up and down the VHF
and UHF weak-signal portions of the band.

On the ICOM 706 MK Il G, tuning speed may
be selected for fine-tune or coarse-tune by both
the big knob, as well as the small select knob.
ICOM can show tuning all the way down to one
cycle, and the Yaesu FT-100 shows 10-cycle tun-
ing, and is capable of 1.2 cycle tuning by tapping
the up or down buttons on the top of the mike. |
can't imagine anyone needing this type of tuning
resolution, but on both units, it IS available, with
each set having its own tuning speed character-
istics.

Both the new ICOM and the new Yaesu “DC-
to-daylight™ transceivers offer a menu setting
that allows you to choose RF gain or squelch
control off of the inside, top-left, dual-rotating
controls. Both sets give you a lock button, and
both sets have a keystroke that enables menu
items to be selected before you head out on the
road.

ALL THOSE MENUS

ICOM has a couple of “regions” of menus
inside the equipment. By pressing the menu up
to four times, you get 12 items to select. By
pressing menu and display, the ICOM now gives

see what their use is that has been
silkscreened on the panel. Even if
ICOM had put a single letter or two
on the actual back-lit keys, it would
have been better than trying to
make out the white silkscreen let-
ters in the dark.

Yaesu does not back-light the
front panel, but they DO back-light
their mobile microphone. This
could allow you to make an
autopatch call in the dead of dark,
and see the right numbers on the
keypad. But for the rest of the dis-
play in the dead of night, better go
for some back-lighting.

Both Yaesu and ICOM put their

~2 Button / 3 Channel
Transmitter

RF300RL
RF300T RF304XT RF300RM
...$22. 1...$27.95
b+ 552495 ea 1..327.95
. ea
10, $16.95 ea 10=Selon e 10..$22.95 ea
RF300XT RE304RL
RF304RM
1....$25.95
5..$2295ea g""gg‘?ﬁf
ea
10...$19.95ea 10..52395¢ea

most important four keys down at
the bottom of the display, and the
back-lit LCD display is easily seen
in bright daylight or in complete
darkness.

The tuning knob on the ICOM
is slightly larger and has a bigger
finger hole that all of our reviewers
liked. The Yaesu knob is slightly
smaller and, unless you use your
baby finger, it is not as easy to spin
the knob with your finger because
the finger hole is smaller and does-
n't contain the free-spinning insert
that ICOM has. ICOM also has a
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m 59,049 Settable Security Codes

m 12 Volt Battery and Keychain Included
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Visitect Inc.
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The ICOM rep seems very
pleased with the results up
at the repeater site.

No intermod!

| of Wi
you 12 more items with additional selections
among the 12. And press display again, and you
get four more items including the band scope,

for naming memorized channels.

The ICOM also gives you 37
more menu items by tuming off
the equipment, and then turning it
on while holding the power and the
lock button. These are items that
you should only need to select
once you have figured out how you
plan to operate the equipment,
and are not ones that you would
normally need on the road or while
operating the equipment at your
shack. However, | wish they had
put special menu 4 and 5 as a
front-panel push button, because
they are useful when driving
mobile from dusk to dark and you
want to adjust the back-lighting of
your display. In fact, I'm amazed
that neither the ICOM nor the
Yaesu use a relatively inexpensive
photocell circuit that automatically
dims the display when the photo
cell determines there isn't much
light on the face of the equipment.

One of the ICOM easy-menu
items is digital signal processing.
The DSP electronics are now built
into the 706 MK Il G series, so you
won't need to pay extra for it.

An often-used DSP function
down on the 40-meter band is the
automatic notch filter. If there is a
steady carrier that is producing a
tone driving you crazy, just push
“ANF" and the tone disappears.
And if it's just background noise
that is occluding a voice or CW sig-
nal, press the noise reduction “NR"
function, and then select up to 15
levels of noise reduction DSP to pull the signal
out. And on the ICOM, it works pretty darn well.
As you crank up the level, you can hear the noise

SWR graph, transmit frequency, and capabilities || disappearing and the signal becoming mare

intelligible.

On the Yaesu FT-100, they, too, have a host
of selections on the front panel via the four push
buttons, as well as 66 menu items along with 59
additional secret “factory” menu pre-set adjust-
ments. But before we go into all of the Yaesu
menus, let's take a look at Yaesu's digital signal
processing that has additional options over the
ICOM.

The Yaesu FT-100 offers the customary DSP
notch filter that worked great in canceling out a
foreign broadcast carrier heterodyne tone. Now
push the Yaesu DSP noise reduction feature, and
hold the button in that allows you to adjust for 16
levels of noise reduction to enhance incoming
weak signals laced with background hash.

And there is more that the Yaesu can do with
DSP! The FT-100 has an adjustable DSP band-
pass filter where high-cut and low-cut character-
istics may be keyboard-changed. This allows you
to select high-frequency cutoff, as well as low-fre-
quency cutoff, and tune it to a bandwidth of your
choice. And, if you're into CW, you can also
adjust the center frequency of the CW DSP peak-
ing filter so the pitch is exactly what you want to
hear. The default is 240 Hz, and you can select
120 Hz, or a very narrow 60 Hz.

Both the ICOM and Yaesu DSP circuits
worked amazingly well in uncovering weak sig-
nals that were buried in powerline noise, as well
as hash. If you plan to play around a lot with dig-
ital signal processing with a set of headphones,
you may find more adjustments with the Yaesu
equipment than ICOM. But again, both units
worked well in the DSP mode.

Of course, both units also have noise blank-
ing; and if you hold the Yaesu noise-blanker but-
ton in, it allows up to 16 adjustments of noise-
blanking levels. If you have a particularly noisy
vehicle, go for a level that will just take out the
sparkplug racket, but don't turn the level any
higher because it tends to add distortion to the
incoming signal, and may sometimes bring in
adjacent frequency QRM. On the ICOM 706 G,

the noise-blanker level is set and it

appears to be set relatively hot to

Network Service Tool Set

Popular installation and service tools for networks, modems and

telephones. All hand tools are professional heavy duty type.

| Use the compact tester on 10BASE-T (UTP & STP), thin
[ Ethernet (BNC), 8-position Token Ring, AT&T 258A and
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! Testing installed cables is easy with Remote Terminator

® BNC Crimping Tool, RG-58 & RG-59

® Modular Cutting/Stripping/Crimping
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® Multi-Network Cable Tester

® AC Receptacle Tester

@ Cable Cutter

Order No. 55625 $197.00

® POST
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and gender changers (UTP and BNC). 8V battery included.

® Coax Stripping Tool, RG-58 & RG-59 [ OMMIETiTek ([l FoTo] Ro1-11

® AMI Diagnostic Software

Order No. 55555 $89.00

Network Installation
Tool Set

* Network Tool Set 55625
without the Multi-Network

Order No. 55600 $99.00

IBM-compatible PCs. Set includes:
® AMI Diagnostic Software

PC Service Tool Set

Contains all tools needed to troubleshoot & service

® Serial & Parallel

take out severe sparkplug noise.
Both noise blankers were able to
keep up with my open-air dune
buggy, and that is saying a lot on
high frequency.

FROM FRONT TO REAR

® POST Card Loopback Connectors

@ Logic Probe ® DIP IC Puller

o Digital Multi-Meter @ PLCC IC Puller There are so many additional
® AC Receptacle Tester ® Grounding Wrist Strap menu features that we may need to
® Serial Adapter ® Key Top Puller study each set in detail by going to

Card

Tester. ¥+
=257 .

Graymark’ 800-854-7393
=l =R

P.O. Box 2015 Tustin, CA 92781
http ://www.labvolt.com

Order No. 55000 $1 98.00

"CALL TODAY'

a radio store live or on the web, and
looking over the instruction manu-
als.

Going to the rear of both the
ICOM and Yaesu “DC-to-daylight”
transceivers, we see that [COM —
like Yaesu — offers two antenna
ports for highfrequency and 50
MHz operation, and the other port
for VHF and UHF operation. Both
manufacturers go with the SO-239
connector, but Yaesu puts their two
connectors on eight-inch pigtails
which may facilitate where you
mount the equipment and have
access to the jacks. Yaesu offers a
data output jack, external speaker
jack, accessory jack, and a minia-
ture stereo jack for the built-in auto-
matic keyer. ICOM offers two acces-
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sory jacks which can be used for data and other [
inputs and outputs, a second mike jack, an exter- I
nal speaker jack, a LARGE quarter-inch stereo
jack for the paddles to go into the built-in keyer, l
plus a four-pin jack for the matching automatic I
antenna coupler.

As we mentioned before, the ICOM unit I
accepts the common six-pin power plug that I
almost everyone uses in the industry for an HF
radio, and Yaesu goes with a pigtailed, big-blade, I
two-conductor power plug that is unique to this |
radio only.

Both the ICOM and Yaesu offer “ground-to- i
transmit” connections that may be used to pull in I
an external power amplifier, such as the SGC .
500 “Power Cube." But if you're running other
style high-frequency power amplifiers, such as i
the old and reliable Mectron and Metrons, you d
will need to work up an external relay to click the
amplifier on. The older amps may draw as much I
as 250 milliamps of current on their key line, and |
neither set is capable of supplying this amount of
current capability for a lengthy transmission. i
Both sets will indeed turn on an older amp, but |
after a few seconds, the internal circuitry will I
probably zap. Be aware of this!

On the two-meter band, both sets will easily I
run two-meter COR amplifiers, but another word i
of caution — you will need to reduce the power
output on the two-meter band down to 30 watts, l
or 10 watts, depending as to what type of ampli- ||
fier you have. If you try to drive a 30-watt input
amp with a 50-watt output that each set has on I
two meters, something will give, soon. Both l
ICOM and Yaesu allow for independent two- '
meter, as well as 440, as well as high-frequency,
power-down adjustments. l

Incidentally, on the SGC 500-watt amplifier, '
even though you may have scored an export ver-
sion that runs carrier-operated relay, | suggest l
you go inside the amp, flip the switch, and run it i
off of a key line which helps the equipment dur-
ing key-up and key-down times without acciden- i
tally tripping out of circuit when it may detect a ]
micro-second VSWR anomaly. The

the ICOM on our Bird wattmeter. In checking the
front meter, it looked like the ALC was set a little
high and was throttling back our average power
output just a little too much.

A call to the Yaesu factory revealed how easy
it was to change ALC settings for each band. The
FT-100 SERVICE MANUAL shows how to key-
stroke-in factory (only) menu items 01 through
59. Press A, B, and C in on radio turn-on, then
menu. Yaesu purposely restricts this information
to the technical manual that fully describes what
changing some of these items could do for better
or worse.

For instance, dialing down the ALC could
unleash the transmitter to put out as much as
150 watts, and in no time the radio would get hot
as a firecracker and probably go into meltdown.
There are also menu items for upping receiver
sensitivity on two meters and 440 MHz. Dialing in
too much sensitivity on these two bands beyond
what the factory has already preset could lead to
intermodulation interference in heavy VHF and
UHF radio traffic areas.

However, for the more technical amateur
operators, buying the optional service manual is
something routine where the amateur operator
can now — with the Yaesu FT-100 — front diakin
settings to internal circuits that in years past
required taking the lid off the radio, and going in
with a plastic twiddle stick. This is one of the ben-
efits of digital signal processing — many digital
circuits may now be routinely adjusted without
having to lift the cover.

Once | slightly readjusted ALC settings to
recommendations given me by Chip Margelli
K7JA, of Yaesu, | was still within factory specs
(on the edge) and the set gave me plenty of out-
put power, nice and linear without any flat-top-
ping, and still continued to run nice and cool dur-
ing prolonged transmit periods.

Yaesu also gives you a DSP microphone
equalizer feature that allowed us to tailor our
transmitted audio for exactly how we thought we
should sound. Both Yaesu and ICOM also offer

|| speech processing and compression, too.

i Both sets included a fullfeatured, built-in
electronic keyer. Both units allowed for setting
the weight of your CW exactly as you want it, as

I well as CW reverse mode and transmit CW pitch.
And if you do a lot of CW, you'll enjoy a unique

I function of the Yaesu FT-100 that has a 50-char-

|| acter message memory storage system to keep

The Yaesu power antenna
covers 7MHz through
440MHz!

SGC amplifier is extremely touchy
on SWR, and going to the hard key
line will minimize amplifier cycle-
out. it d . Lo
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you from wearing out your fingers during a con-

test when calling CQ!

The Yaesu | reviewed also had optional CW
filters that were soldered in at the factory, and
they really work wonders when trying to recover
faint signals coming in out of the noise. ICOM
optional filters plug in.

Both the ICOM and the Yaesu offer automat-
ic repeater offsets on 10 meters, six meters, two
meters, and the 440 MHz bands. | am glad to see
this with the new ICOM “G" series because the
older equipment required some extra pushing of
buttons to get the offset. The ICOM offers full
encode and decode as part of their package, and
Yaesu offers encode CTCSS only with decode as
an option. But Yaesu also offers built-in capabili-
ties of digital code squelch (DCS), and the DCS
encoder/decoder is built into the FT-100 as it
comes from the factory.

To compare receiver sensitivity and selectiv-
ity on HF, VHF, and UHF, | built up an antenna
combiner system that would provide one anten-
na for simultaneous reception on both radios
without either radio loading down the circuit. We
also went with a two-position antenna switch, but
nothing beats the simultaneous reception of both
radios to an extremely weak signal on one com-
mon antenna. And we tried mobile antennas, big
base antennas, long wire antennas, and little
VHF and UHF beams.

We tried out the receivers in relatively radio-
quiet zones, and we also took both radios up to
“mount intermod” that has enough RF coming
off of it to just about mesmerize any receiver.

The results are in — both receivers are hot as
a firecracker, and both the ICOM, as well as the
Yaesu did a fabulous job of sorting out signals
among the QRM and QRN. When there was

 Contributors

| someone on high frequency operating 3 kHz
away, both receivers would slightly hear the
I “buckshot.”
l Weak signals coming in just about the noise
| threshold could be received by both receivers,
almost identically. But as you would fuss with the
I DSP circuits, each receiver had its own charac-
1 teristic way of pulling out signals really down in
the mud. And same thing for CW — when we
§ switched to the more narrow CW filters, they did
N the job well with the Yaesu equipment. Had we
installed the optional CW filters in the ICOM gear,
i it would have probably given us the same CW
n results.
While you'll probably hear reports about one
§ receiver being far superior than the other, we
I could barely tell a difference during our operat-
ing tests — both were outrageously sensitive,
§ selective, and AGC (automatic gain control)
I action was about the same. When we would set
the squelch on HF SSB, and a weak signal would
l break through the squelch, you would hear it
I come over both rigs at the same time.
4
[
i
I
i
L
1
I
I

THE WINNER IS ...

So who is the winner of the DC-to-daylight
radios from ICOM and Yaesu? WE, as the buying
public, are the winners because manufacturers
have packed in so much that originally took
three radios a few years ago to do. We win big
time when it comes to the capabilities of both of
these transceivers, and | really couldn't say
which one was “better” than the other
both were great.

Which one YOU will choose depends on how
you like the sound and feel of the equipment. Try

l to work the two pieces of equipment, as we did,

— they

f
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I
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[
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i
i
!
i
i
I
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!
I
I
i
i
I
i
i
1
i
i

side by side off of a common or antenna

one/antenna two selector switch. Don’t worry
about your transmit audio — everyone will love it
on either radio. But listen for yourself, try the
push buttons, and then get the “feel” for how
each radio operates. Learn everything you can
about the equipment to discover advantages of
one over the other,

We discovered that Yaesu has a matching
mobile antenna that covers 40 meters through
440 MHz, and is motor-driven-adjustable by an
automatic built-in tuner inside both the radio and
the antenna. Just push the button and the Yaesu

g ATAS-100 antenna goes up and down, stopping

at exactly the lowest SWR point. For VHF and
UHF, it drops all the way down into the nested
position to provide one-quarter wave on two
meters, and three-quarter wave on 440 MHz with
appropriate impedance matching. On HF, it is a
loaded quarter-wave that automatically tunes
within a few seconds of pushing the tune button.
Sorry, no 75 meter or 160 meter automatic oper-
ation.

On the ICOM, we discovered that you could
run both headphones or an external speaker off
of the remote control front panel. We found a lit-
tle switch that selected this option. It was proba-
bly somewhere in the instruction manual, but
nothing beats working with the equipment when
you have it out of the box, and right in front of
you.

So do just that—find these two rigs, out of
the box, turned on, right in front of you, and do
as we did and give them a side-by-side compari-
son. Choosing which one is for you will be one
tough decision — you indeed are the winners with
this new technology of a transceiver that gives us
DC-to-daylight coveragel NV
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(HP5335A, 1.3GHz, HIGH STABILITY, HPIB, UNIVERSAL COUNTER|
Providing frue automatic measurement

unctionaiity. This system has 16 built in
fronl panel occessible measurement
functions, ail ovailoble vio the HPB or
manually. One of the mos! powerful
universol counters avoilble. Math and
sigtistics include averaging, mean, sample size, s!nmutd ﬂemﬂon engineering units
display offset scale ond normalization. Motched dual inputs provide 200MHz on chan.
A and 100MHz on chan. B. and 1.3GHz on chan. €. Nine digit resolution from 30HzZ la
200Mhz. Imeg. and 50 Ohm inputs. Auto rigger and much more. All the toys in one
packoge! Excellent condilion. OFTION 010 and 020. The oplions olone were 516001
New......$5500 Now.....§549

SLEEK, 100MHz, TEK 2336, PORTABLE,
FIELD SERVICE O'SCOPE with DELAY TIME
Dual trace, Delayed Sweep, 50ns/div. Sweep Rate, Smv
Vert. Sensifivity. Diflerentiol Time meas. on LCD display
Extra rugged, perfect for field service work. Packoge
includes two probes and manual. Mint condition. Six
maonth warranty.

New.....54850 Now.......... 5695

KIK PLZ-150W, ELECTRONIC LOAD 3 <= ¥
Indusiry workhorse, con handie loads up o 150Watts. The front “—_“__
panel conirols allow selection of oll vollage and current 7 LI e

parameters. Current up 1o 30A and Volloge up 1o 60V con be
occomodated. LED readout, Good condition
KIK-EL...$42%¢q.

HIGH RESOLUTION OPTICAL ENCODERS
2500PPR, 10,000PPR in quadrature!
DRC MODEL 25-5351-817-2500, Size- 2.5°d, /4" ball bearing with shaft
seal. Continous rolafion., 3000 RPM max. Alum. housing, 5V powered
with zero reference out, 18° cable.  LTD. QTY USED...$4%ea.

MINI ROTARY DRIVE with on board LINEAR SLIDE, Provides 300°
rolation between removeable stop. Rotates
confinuously with-oul stop. 2 oplicol position sensors
for stort & end. Same stepper as above. Each full step
= ~0.25° of rotation. Made from cast & machined resin
& clum. Attoched slide provides 3° fravel. Construction
similar 1o sfide obove. Moves 0.008" per step, Dual
optrical end of travel sensors. Overall 7.5°L x S.25W x

UNBELIEVABLE LOW LIGHT PERFORMANCE.
Ouvr GMV 2K, DOES rf in COLOR TOO!

@i For coven, military and
scienfific applications
that must be color, this is
il. Performance is
4 enhanced through low
speed elecironic shuttering and digital frome memory. With an
auto iris lens, 24 hour moniloring is possible. Auto sensifivity
mode slarts as it becomes dark Eight Gain/Shutier modes are
user selectable. Normal, X4, X8, X16, X24, X32, X64, X128
These provide frame rates of 60,15, 8.4, 3,2, 1, and 0.5
frames per second. Auto/Manual white balance. Aluminum
housing with dual 1/4x20 mounts. Specs: 1/3° CCD, with 291K
pixels, 320 Lines, <l Lux std. mode sens,, 12VDC @200mA, Std.
video out on BNC. Size: 54mmx50mmx94mm long. With pwr.
adapter. All functions can be externally controlied vial an 8 pin
mini DIN. Uses std. c-mount lens not included.

Special ltem, GMV2K.......§58%a.
4mm, 1.4 A/l lens with custom cable.........$11%a.

NEW! 0.008lux, COLOR NIGHT VISION CAMERA! |

-

TEKTRONIX 335, MINI SCOPE, Can be AC or DC Powered.
The 35MHz bandwidth and lmv/Division vertical
sensilivity combine fo make this compoact dual frace
] scope o true field service performer. Size:13.6"1x9.3*
W x4.4"H Weight: 10.5 Ibs. Can be operated from 90
M 1o 264VAC, 48 1o 440Hz or 11 to 28VDC. External jock
for DC input. Pocknge includes probe, manual,
* calibration and & month warranty.
..$3000 Now. ..$395

ANPVS-7, WEARABLE, MILITARY, NIGHT VISION GOGGLE
The NOS001-2.is the commercial designation for the ANPVS-7. The wotld's mos! rugged
and relioble, high performance night vision goggle
for ground operations. Extensively used by the U.S
Army, It is the State-of-the-Ar in mono-tube Night
Vision Goggles. It con be used under exireme
conditions, headstrap mounied or handheld
Engineered for maximum comion and simpile 1o use.
The systern conlains an IR lluminator, low battery
indicator & high light sensor for automatic power off
lo imoge fube. Incudes soft corry case & heod

mount.
Specifications:

Baftery Ule: 20 Hours
Magnification: 1x

ﬂmmwa

28 Ip/mm Special.....21952a.
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MINI, PRECISE, PORTESCAR, SWISS, GEARMOTOR.
Siate of the ort “ironless” type, mini motor fype M11-210-54-0 with opprox:
40:1 spur gearbox. Size: 16mm d. x 43mm L

Voo ba RPM ;
6V BmA 1] “P.f ; :125;'“
12V 12mA 290 ¥

LAMBDA 0-120VDC @ 0.5A POWER SUPPLY

Model: L0524, operates in constant current or constont voltage

mode. LED digital readout displays Volts or Amps. [swilchable)

Fron! panel 5-way binding posts. Compact, excellent condition.
Lid. Qty. Special.......515%a.

Objective Lens: 25mm F/1.2

Pholo Response: 450 Ma/lu
Tube Gain: 25,000x

| system Gain: 2.200x
Signal To Nolse: 11:1
Baftery Type: 2 ‘AA

Size: 14.9 x 14.9 x 9.1 em
Weight: 680 gm

NEW! COLEMAN DC MOTOR, w TACH
Good for general purpose applications.
Size: "diam.x2_5%ong. Small 5/16"diam belt drive pully

oftached. 12VDC power, 200mA, No Lood 6000
0 for §25
MINI, LINEAR MOTORIZED

DUAL, 20VDC @ 3A, LAB POWER SUPPLY, HP 6253A
_, Woindependent outputs of 0-20 volts
= 1. | C!m Extremely loow ripple @ only
el L2 L e ‘ ImV. Bach with consioni current &
constont volioge mode, os well as

construction. Toch output. Special, $3ea. 10
MOUNT, his high quality mini slide provides
2.4° of trovel for I's 1° x 1” alum. plote riding on
two 0.18" diam steel rods. Motion is via o
toothed belt drive from a 1.8° per step, 8 chm
molor. | full step ~ cbout 0.008° of fravel

New Panasonic, LCR6VIZPL Tough to get al o discount. Very
7 : compact. wo top mounted 174" faston connectors., Perfect for
- ==\ high drain projects. Size: 5.9Lx3.7Hx1.9°D 2 /$20, 10/589

NEW! DAYLIGHT to LOW LIGHT MINI CAM, w A/l LENS

For those q_\ph:uhmsm must work from dawn 1l dusk, this is it. Rugged aluminum

Sme housing with dual mounting sockets. Specs: 1/3° CCD, 420
lines resolution, 0.1 Lux sens., AGC, Auto shulter, 12VDC
©120mA. Take full advontage of comera sensitivity with the
super. 4mm_ 11.4, 78° FOV Aulo Irts lens included. Video out
on BNC. Size: 50mm sq. X 65mm long. Power adapier
included Ready to gol GM-510A/1...8$199 or 2/$369

END FIELD of VIEW GUESSWORK! 3.5 to 8mm VARI-FOCAL LENS
Brand New, super 1.8 lens allows you 1o smoofhly odjust
from o 97 *FOV @ 3.5mm 1o o 44" FOV @ Bmm. Now you
can frome your orea of interes! jus! the way you want it
Standard CS-Mount with adjustable focus and ris.
SPECIAL....$99eqa. or 2 for §189

o = tracking & OVP, front and rear floating . rock mountable Overall size: 6°L x 3.5'W x 2.5°H, Dual optical end of travel
[ R eiso ced for UY § Now...$1350  Now.....524%%a. k sensots. Alum, consiruction. SPECIAL........_ $24ea. or 5/$99 |
= NEWPORT TRANSLATION STAGES. [ NEW, “STEALTH CAM", MICRO SIZE, with AUDIO!
also o few other goodies too! The sleek aluminum housing fits like o
glove! Removeable mounting brocket
MODEL: DESCRIPTION: EACH ond a 1.3M coble with BNC vid,, RCA
270 LAB JACK $249 oud., linfernal micl & DC barrel jack for,
" no sweat hook up. Why fool around with
AT 3:1:‘.“ Rotory Stoge 5129 on open PC boad?Nowyo?:cnnhuva
Clear Aperture. the “STEALTH CAM'. I/3° CCD, 410 Lines,
625A-4 Laser Holder 5149 0.3 Lux, AGC, Aulo Shutter. Pwr. from 9 fo
481A Rotary Stage s189 12VDC @110ma, 250k pixels, Sid. model,
M36 Translation Stage $249 4mm, 78° FOV lens, Pinhole model, 90°
460A-XY X-Y Transiofion Stage $189 ”Wmm ?Skéss“':: mﬂ 10mm
ma7 3 Axis Trans. Stage 5289 byt Ol g
415 Verfical Trans. Stoge 5129 :Elm 5,-?4"; ?ﬁﬁﬁﬁ}mmum these models with
M360-90 Mnting. Plate 90deg. $29 LOW RESOLUTION, HIGH LUX C-MOS CAMERAS,
M436 Translofion Stage 5199 GM-20005-5TD, w/aud. -..$79.00
:\130 Maognetic Mig. Base iﬁ: GM-20005-PH, w/aud... ...$79.00
- RS R o 16 CHANNEL DIGITAL
b | VIDEQ MULTIPLEXER,
MISC. OPTICAL COMPONENTS: [ ‘ ‘ i rlb e I SR n“
HPI07064 INTERFEROMETER 5129 camera recording fo fape.
HPI0703A INTERFEROMETER $129 ‘ VISA, MC,|AMEX, DISCOL/ER C@D NEW! American Dynamics, MBASL-16. Allows recording of up 1o 16
HP10702A INTERFEROMETER §129 | ORD&R 800- ?”J 407 TECH1 60 663 2-}90 cameras on one video lape. Video loss defection and pre-loss frame
HP10780A RECEIVER $199 FAX: $03-64447825 E-MAIL ur LR S A
RUCKER & KOLLS 222 X-Y-Z MICRO POSIT. $50 1300 BED,FORD STREET , IMANC ; AD14845L-16, Special..... $37%c. )
6V@12AH SEALED, RECHARGEABLE, BATTERY J ruum MINI, COLOR WEATHERPROOF "UIPSTICK" CAMERA NEW, 97 SECURITY MONITORS

For those applications thot must be color, this is|
It. Block anodized, aluminum, housing is O-
Ring sealed & RAINPROOF. Adjustable tiiting
moun! included. Specs: 1/3" CCD, 400 Lines
resolution, <1 Lux sensifivity, AGC, Auto Shutter
12vDC @180mA, 4.3mm, 78° FOV lens, A real
glass lens. Sid, video oul. Size: 32mm diam. X
65mm long. 24° leads with RCA jock and DC
jack. With power adapter. GM-400K...$199

Brand New, Video Motion Sensor. Model VMID. Aftach 1o any
standard video signai and you've got
an electronic “waichman” diligently
waiching the enfire scene. Or ony
adjustable sized area within the

scene. Such os o doorway or even o drower or cobinet. A state of the ot

security ald. The unit will close o conlact when it senses a change. Use it 1o

furn-on a VCR or call the hounds. Auto or manual reset. Compacd, ac

powered. Adjusiable sensitivity. Videa loop through. NEW VM10..5189

ULTRA MINI and WEATHERPROOE “LIPSTICK" CAMERA
Sieek black onodized, olum. housing, 0-Ring sealed & ¥ e

RAINPROOF. Adj. tilting mount, 1/3" CCD, 380 Uines, 0.3 Lux,
AGC, Auto Shutter. 9-12VDC @100mA_ d4mm, 1.8, 78° FOV real
gloss lens, NTSC video. <lounce! IR SENSITIVE. 23mmdX50mm,
38" coble with BNC video & DC barrel jock
GM-200K-5TD.....$99
PINHOLE Model. So liny you can install it directly into a door.
Only 0 0.9" diamater hole! Specs as above. 90° FOV Pinhole
lens. 1/2 once! Size only 23mm d x35mm long. Think of the
places you could put this limle jewel

GM-ZOOI(-PH lens.....$99
NOW YOU CAN SEE WHAT THE "FISHES ARE DOlN' fd'owrr 60 f1.)
UNDERWATER B&W CAMERA with

INTERNAL, INFRA-RED ILLUMINATOR!
Sieek black anodized, BRASS, housing. 0-Ring sealed &

fow cost MICRO CAMERA, w/audio 172 ERIAE
CCD, 410 Lines Res., 0.3 Lux sens., AGC, Auto Shutter. (4 -
Pwr. from 9 ta 12VDC @100mA, 250k PIXELS, Sid.
model, 4mm, 78° FOV lens, Pinhole, 90° FOV. A real
glass lens. Both focus from 10mm 1o infinity. Std. NTSC)
video out. 172 ounce! SENSITIVE 1o IR. Size Sid

1.25°sq. x 1°d. PH is 0.6°d, 1.6M long wiring harmess
with connectors included. WARNING: Don confuse - 5
these modeds with LOW RESOLUTION, HIGH LUX C-MOS CAMERAS.

GM-1000A-5TD.....$59 GM-1000A-STD/Aud....$64

WATERPROOF. Adjustaba mount incl. Specs; 1/3° CCD, 400
Unes res., 0,05 Lux sensilivity, AGC, Aulo Shuffer, 12VDC
©@225mA, 4mm, 78° FOV lens. A real glass lens, NTSC
video out. Superior construction. SENSITIVE 1o IR. Ulira small Size only: 1.25°diam. X 2°

GM-1000A-PH. $59 GM-1000A-PH/Aud...... 564
GM-1000A-CMNT..$§59 GM-1000A-CMNT/Aud.§64
Micro Lenses for GM1000 series
2.5mm, 150°.. $ 8.0mm, §2.0.
4.3mm, 78 f1. 12.0mm, 12.0.
6.0mm, f2.0...... Smm, 70°PH
C-MOUNT LENSES
LOW LIGHT STANDARD
16mm, f1.6, 15" FOV .....53% 4mm, B0°FOV ..
Bmm, .3, 40CFOV._.$49 Bmm, 40° FOV

|long. With 60 . cable. Great for general outdoor use also. GM-JOOKIR.._.JW?;J

| dmm, 114, 78" FOV .__$49

12mm, 28" FOV ........m

J

We were lorfunate 1o obiain these Hi-res 700 Line. BAW unils.
Original manulociurers boxes, 90 day warranty, BNC videa in and
loop through. Rugged steel casa. Current production moded, Limiled
qty. They will moke your video look supes!
SPECIAL..$129.00ea. 2 for $238.00

NEW, 2.4GHz VIDEO + STEREO AUDIO TRANSMITTER

with SONY, CCM-PC5 COLOR CAMERA.
Originally sold for $500! Now available for «
fraction of that price. Great looking styling.
Camera has a very stable, adjustable it
bose, front ponel LED pwr. indicator and
sensitive built in electret mic, providing
excellen! audio and video performance
from one compact package. Simply connec
camero la the completely sell conlained 2. 4GHz ransmifter. M cables supplied. You con
tronsmil up 1o 700 feet clear line of sight! Companion matching receiver works with any
TV or VCR. Internal paich anlennas. Camera has
adjustable focus 6mm lens. [1° fo infnily, macro capable)
Auto power off when the privacy shutter is closed.
Power is 7-13VDC. (all pwr. odaplers and cables
Iincluded) 1/3° CCD, 330Lines res. 35% befter than
standard VHS! Con als be used fo fransmit VCR oputput
_ 3 fo another TV for remote viewing
SPECIAL, 2. 4GH= SONY-ASTROVIEW...$18%a. or 2 for $339
addil. 2.4GHz TRANSMITTER/RCVR. less Camera..$12%aq.

MOTORIZED ZOOM LENS SPECIAL

6X mognification, 12X on a 1/3" camera! Aufo iris too!
New, fabulous hi-res. optics with sid. C-Mount, Superior Fujinon and
Vicon lenses. Normally cost from $600 1o $1500. There is no subsiitule for
a good lens! All drive motors will operate from 6-12VDC. Auto irts hasa
built in amp which works with any cameras video output for control.

Type B-6, 12.5to 75mm, 6X, .2 ..... $179 or 2 for $349

ZOOM LENS CONTROLLER, NEW ... $169

10V @ 2.5 AH SEALED, LEAD ACID, PACK

Each pack consists of five, 2 Volt cells, Each cell the size of o std.
‘D’ battery. They are arrainged as 1X5 cells. Enclosed in an ABS
outer shell. rermoved for photol Mint condition. Perfect for
robotics and other high drain opplications. Buy several, make cusiom pocks of any

)

| rofing. Size: 7.5 x 28'Hx 1.5°D 5-five pocks for $20, 30 for $99 )

Write in 48 on Reader Service Card.
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Continued from page 42

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, MiI 48081.

ARobot KIT from Arrick Robotics uses
the BASIC Stamp II. Quality metal con-
struction. Easy to assemble and very
expandable. $235. http://www.robot
ics.com/arobot

PLANS — KITS —

SCHEMATICS

HEATHKIT COMPANY is selling photo-
copies of most Heathkit manuals. Only
authorized source for copyr Eglrll manuals.
Phone: 616-925-5899, 8-4

ELECTRIC POWER METER STOPPER
MAKES METER RUN SLOWER, STOP,
OR EVEN REVERSE! COMPLETE
PLANS $10, SOLD FOR EDUCATION-

AL PURPOSES ONLY.
(VISA/MC/AMEX/COD) OPEN 24
HOURS! 407-654-9677 BRINKER

HOVERBOARDS, JETPACKS, LIGHT-
SABERS. Plans, schematics, and kits for
over 100 incredible devices. $3 for cata-
log. Fulure Horizons, PO Box 125,
Marquette, Ml 49855. www.futurehor
izons.net

' PCB Milling
N

CIRCUIT BOARDS. Low-cost,
made PC boards from ro

gram files (no photoplots requ:red)
ingle and double-sided with contour

racnsk:n~

ENGINEERING LABS, USA. rouimg Ideal for RF!ana1o¥dlgna| proto-

types. Full details at tlp /fwww.pc

bmilling.com feed

back@pcbmlllmg com FAX 703-818-
..... QUALITY Lol

PARTS

SHIPPING

DISCOUNT
PRICING

TERRIFIC TIMEPIECES! LED blnary

PM89 SERIES INCREDIBLY LOW PRICE! o e e 36?5'53%53?
PANEL METERS Sony Color Video Camera PRy www ElectronicsiiSA.com
with Aﬂlo (PWB 20434-CEM)
3.156" x 25" x 2" depth. 5 x 8 dot formal.

25% ] Sabicads)
Large clear scale, biack Sonyh COX-ZI1/S1, T X1 oo s o
lettering on white back- Brand new color video Hemo:rac! kel ne':v > :ﬂ o'
ground. Available in :;a with aﬁgo. equipment. May have felt padding on metal = L
a variely of ranges, orvaident; g:"ntal rce bezel. 14 pin single row header is pre-attached. . £ m PI.JFI .
DCAMMETERS CAT# EACH 10+ | ferencing. e "“L“z" shoetincluded wp00 3 : :
OIS EMoaouA. fiace $10.00 |, SOOROR CATS LoD 8 — W wn BROADCAST FARTHER! 75-110MHz
0-1A DC PMD-1A $12.00 $10.00 | Compact design, 10 for $60.00 ifi i
1 5 . amplifier connects to stereo transmitters.
0-5ADC PMD-5A  §12.00 $10.00 :';:‘L:t:m: ,irf gr:D:ﬁ ; Produces 2-15 walls. Requires 50-
0-15ADC  PMD-15A 1200 $10.00 :
e b [ —Seropnone Forfish ] | oo e v con e 514
DC YOLTS CAT # EACH 10+ | video and audio . Includes 7 $2 S&H. Progressive Con . PO
0-15VDC  PMD-18V  $1200 $10.00 | 4.5 Vdc power supply, outpul cables and Conajiis o diait ghapad trderValng tmns: Box 586, Streamwood. IL 80167 630,
0-30V DC PMD-30V $12.00 $10.00 | adjustable desktop camera stand which can ducer on a 21" wire and a small g S 735-9822 mw -
AC AMMETERS CAT # pasy g |Vee4Rcbe pEd o &l Oxobling mount a;“gtﬂm' '?:-:r::s? 1o e man Nl -
1. Gel ...al thi ¥ 1 't utacturar, I =
OEAAC  PMABA  $1200 $10.00 | g ot 0o NOW..al Wis prics ey Won | 1o hear the fish atrik- PM;” SP Lot ﬂe"%fca'eplacc:a batletr;aas
0-15AAC  PMA-15A  $12.00 $10.00 CAT# VC-1100 ing your bait, thus again. Simple modification charges bat-
s llowi ! teries in cradle. For Palm Pilots up to lllx.
ACVOLTMETERS CAT# EACH 10+ |[_3.Of more $85.00 each | i s . $10. Mark 889 Silver Dollar,
0-150VAC  PMA-150v  §$12.00 $10.00 don't have the Instrue- & orona, CA 91719,
0-300VAC  PMA-300V  $1200 $10.00 ENCLOSE: gwmrcn!;fm Sone, and you Wil ned 90me hesd:
POWE ; phones with a 3.5 mm phone plug. Also
I 1.5 Volt Mini-Vibrating Hoforl requires 4 AAA batteries (not included).

Vollek Corp # SPEC7188B
Input: 100 - 240 Vac
Outputs: + 5 Vdc @ 3.70 A
+12 Vdc @ 0.60 A, s

Transducer is 3.3" long. Amplifier
assembly is 3.5" x 2.4" x 1"
CAT # AQS-1

Tiny 1.5 Volt motor with offset-weighted
shall. Typically found in pockel pagers \
and cell phones for vibraling alert signal. |

sseach

Operates on 1.5 Volts, 80 mA. Motor -5 Vdec @ 0.05A,
body is 0.28" dia. x 0.67" long. Shaft is +5 Vdc Trickle @ added Clﬂ]d
0.03" (1mm) dia. x 0.16" long. 0.1 A. Metal I P q cﬂ” ' ELECTRICITY STOP BUYING IT!
encased switching Good looking pro- Legally reduce $150 monthly bills 4
CAT# DCM-131 s supply. Standard three-prong IEC socket tact ngn egaily r 15“'0:‘ At FMA ¥|'I 8 10 a8
e /| g oo, | SRS o b M T
10 for $22.50 » 100 for $200.00 | | 1o oulpul. 9" x2.1° x 1.38". UL recognized. e ISNFD!n EC:SPGBB-?S 4 B o
A 3 Removed from new equipment @
500 for $875.00 ($1.75 each) $3 Walkman
CAT # PS-27 each players, tools, MAAAAN
guns, phota-
m MCD ULTRA-BRIGHT l “HI-8” Video Cassetie ] graphic or elect_ronic _
RED LED equipment. This well-built black

SONY Hi-8 Top quality,
metal particle 120 minute ].F
video casselies. Used
for a short time, then
bulk-erased. Each
cassette has its own

canvas bag has 0.5" thick high density padding
all around and nylon inner liner. 1.5" wide
webbed handle and detalchable shoulder
strap. Heavy duty zipper. Interior pocket and
adjustable velcro compariment. Interior area:
16" X 6" X 2.5". These are new bags with a

Everlight # 383URC-2/TR1-C(R)
Red, "Ultra-bright" T 1 3/4 LEDs
“Tape-and-real” paris. These are
5 mm diameter water-clear LEDs
that light bright red at 20 ma.

CAT# LED-50 1 plastic storage box. $3D_Q company logo (Interactive Network) on a patch ;REASHSISTOR THEORY FOI: Dullé
T # VCU-8 each on one side. IES. A new, easier to understan
00 | 100 for $35.00 s 00 approach. Other basic electronics theo
2 for $1 1000 for $250.00|  [70 for $28,00 = 100 for $250,00 | CAT # CSE-10 $Dcach included. Lots of sei inlcrm'::gionae%
= page text, $6.85 ppd. Credit card or
1 703-549-5325 or mail to: THERMA-
orDER TOLL FREE ] - 8 00-826-5432 O o s e
VA 22305. Details at:
MAIL ORDERS TO: FAX (818) 781-2653 « INFO (818) 904-0524 @ www.THERMA-DYNE.COM
<o ELES.TSSJ? ;grs TER www.allelectronics.com CONSUMERTRONICS 120+ exciting
VAN NUYS. CA 91408-0567 E-MAIL allcorp@allcorp.com manuals:  Electronics, computers,
’ Internet, phones, energy, radionics,

NO MINIMUM ORDER = All Orders Can Be Charged 1o Visa, Mastercard, American Express or Discover = Checks and Money Orders Accepted by Mail =
Orders Delivered in the State of Calilomia must include California State Sales Tax = NO C.0.D = Shipping and Handling $5.00 for the 48 Continental United
States - ALL OTHERS including Alaska. Hawail, PR. and Canada Must Pay Full Shipping * Quantities Limited « Prices Subject to change without notice.

I MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST.
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financial (including stocks), crime-fight-
in?. security, survival, phenomena, SPE-
AL PROJECTS. Catalogdsa. PO Box
23097, Albuquerque, NM 87192.
www.tsc-global.com

Write in 107 on Reader Service Card.



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-200
Single Black Refill $8.00; Triple Refil $19.00. CANON BJC-600 (BC-201)
Single Black or Single Colors (3 refills) $8.00, CANON BJ-130/300/330
& IBM Exec Jet (Cart #BJI-481 & BJI-642) Black - 3-bottle kit $22.00.
CANON BJC-210/240 (BC-05 Cart) 3-color kit (3 refills each color for BC-
05) $24.00. CANON BJC-4000 and Apple Stylewriter 2400 Black 3-bottle
kit (3 refills BC-20, 9 refills BCI-21 black, 30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON
BJC-4000/BJC70 and Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or 15
refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-643B) $19.00.
CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STYLUS
COLOR PRINTER - (Cart $020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refilis
each color $24.00. EPSON STYLUS COLOR 1l - (S020047) Triple Black $19.00 {S020049). Tri-color
(2 refills each color) §24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7
refills total) $19.00; EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color
$24.00. EPSON STYLUS COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color
$24.00. EPSON STYLUS 800/1000 (S020025) 3-refill kit, black, $19.00. HP DESKJET
500/550/560 (51608, 51633A, 51626A) Black single refills $8.00. HP DESKJET
500/550/560. Black 3-bottle kit $19.00. HP DESKJET 500C/550C/560C . Tri-color kit (5 refills
each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack
(3 refills) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 CM,Y). Tri-
color kit (one refill each color) $24.00. HP DESKJET 600/660 (HP 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 516454 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-bottle kit $19.00. HP PAINTJET and PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET
XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill
each color) HP 51639CM.Y $24.00. HP THINKJET, QUIETJET, KODAK DICONIX 150 (51604A
or 92261A) black 5 refills $9.00. IBM/Lexmark /Execjet/4076 (1380620) black 3-refill kit $19.00.
IBM, Execdet [IC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP
AND FILL SYSTEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629A (black for
HP 600-series) cartridges without making a hole in the cartridge. Consists of special cartridge holder,
We.pimmbtng.anddrmm STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR
SNAP & FILL SYSTEM (black only) 4-oz. bottle $18.00; 8-0z. bottle $34.00. Specify whether for HP
516264 or HP 51629A.

HARD-TO-GET PRINTER RIBBONS
Gorl B, Commodors 1525 $8.00; Adam Coloco $12.00; TH850/855
Spirt 80, Commodore 1526 $5.00; Epson JX-80 4 Color $14.00.

H-kumthlDl:isll 00; Star SJ144 color 3-pack $29.00.
ALSO 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. California residents add 7.75% sales tax.
On ribbon orders over $50.00 deduct 10% discount.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216

t

Nasds’

714-528-9822 - 800-377-2023 - FAX 714-993-6216
http://www.extremeplay.com/occomp/orr.htm |

Write in 111 on Reader Service Card.

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, W1 53201.

200+ ELECTRONICS PROJECTS. Build
for pleasure or make 100% (or more)
profits reselling printed plans. $1 (refund-
able) for catalog & dealer info. MATCO-
A5, PO Box 509, ROSEVILLE, MI
48066-0509.

BUILD THE MENDOCINO MOTOR. This
fascinating device is a solar powered,
magnetically levitated motor. It will
delight and amaze you and your friends.
The 27 page plans book includes a list of
parts suppliers. The motor uses readily
available parts, Plans are $15 plus $2.50
S&H. Write to: St. EImo’s Fire, PO Box
141, Stow, MA 01775. E-Mail: tcv@gen
rad.com

AWESOME KITS: voice changers, levi-
tators, lasers, solor robots, and morel
Catalog $1. LNS Technologies, PO Box
67243, Scoits Valley, CA 95067.
www.techkits.com

VOICE CHANGER: PCB with all board
mounted components plus speaker.
atch for our N&V article.) New price
.95 postpaid in US. MicroMethods, PO
Box 909, Warrenton, OR 97146. 503-
861-1765 jdennon@seasurf.com

THERMAL ELECTRIC generator.
Electricity from your woodstove, or any
heatsource. Smallest workln% model
gives 12 amphours/day/12V. Information
on how to build your own and blueprint
for working model, send $20 CC, C
money order to: Electronic Service, Box
48, Ambler, AK 99786.

MISCELLANEOUS

ELECTRONICS FOR SALE

CALL FOR a free electronics catalog
or visit our web site at www.bgmicro
.com/ B.G. Micro, PO Box 280298,
ggggs. TX 75228. Order line 1-800-276~

HIGH QUALITY TOOLS AND STAIN-
LESS STEEL HARDWARE. European
and American screwdrivers, nut-
drivers, pliers, hex-keys, balldrivers,
and more! Wiha, ondhus. and
Knipex. Stainless cap screws,
machine screws, nuts, washers, u-
boits, and cyen Free catalog. Robert
Mink Import-Export, Box , Fair
Haven, NJ O Telephone or fax
732-758-8388. E-Mail: @csi.com

NUCLEAR ELECTRONICS (NIM,
CAMAC), PMTs, optics, high vacuum,
and hl%h 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

SUMMER SPECIALS

SUPER SAVING UPGRADE KIT
i BOhRDS 'H TH CFU BB AGP & SOUND:

12

Pentium |l Celerond00 w 12
Pentium Il 350 MMX
Pentium Il 400 450 MMX
Pentium HIl 450 500 MMX
Any other board Please Call
| CASES WITH POWER SUPPLIES

MED TOWER CASE PREMIUM......§29
| ADX MED TOWER CASE PREML..S49

FLOPPY

1 44 Mitsumi
MONITORS

4 28 108 N-1, Low Radialion ..
5" 28 1024x768 N-1, Low Rad .
7 .28 1280x1024 N-|, LowRad........
KEYBOARDS

PCI OR AGP VGA BMB.. .
BANSHI 16MB
OODO Il 12MB ...

Y OTHER VGA CARDS.
CONTROLLER SCSI
DIAMOND FIRE PORT40._.._. % 3
Mapnmmmnw $149189kal
MODEM FAX MODEM

SCALL

BISME COMPUTERS OUTLET - -

Amplified Speal(ers sow

IBM 6HB6
JO0ONMMHK

44X Bundle

$79

48X Speed CD
18 Bit Sound Card
with Wavetable.

WE ALSO

‘Write in 112 on Reader Service Card.

SOLAR-POWERED FAN HAT. Baseball
type hat with solar powered fan. Great for
sports fans, golfers, etc. Available in red
or blue. $19 plus $2.00 shipping. CA res-
idents add 7.75% sales tax.
Visa/MC/Disc/Amex OK. H.T. Orr
Computer Supplies, 249 Juanita Way,
Placentia, CA 92670. 714-528-9822, 1-
800-377-2023, FAX 714-993-6216.

ELECTRONIC PARTS: LOW, LOW
PRICES! Phone, fax, E-Mail for free flyer.
Hoffman Industries, 853 Dundee Ave.,
Elgin, IL 60120. Ph: 847-622-8201, Fax:
B47-622-8202, E-Mail: hoffind@aol.com
Web site http:/hoffind.com

FREE FLYER on DBS, cable TV, phones,
credit cards, schematics, health items.
Bill 1-800-879-9657.

SOLDERING STATIONS: Waeller
EC2002M-1 new, $175 or $150 for five or
more. John 404-363-9602.

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973, ltems available
from our stock: Hook up wire, Automotive
primary wire, GXL, SXL, Plenum cable,
Teflon wire, Multi-conductor cable,
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: hitp://www.an
aheimwire.com OR E-Mail: info@an
aheimwire.com

HARD-TO-find parts: Big screen tubes,
$135; TV & VCR tuners, $20; VCR RF
modulators & trays, $5 & $10; ICs, $10,
radio & TV tubes. Call 912-272-6561,
Scarborough TV, 1422 Old River Rd.,
East Dublin, GA 31027.

FOR SALE: Induction heater MFD by
Honeywell, used to solder glass to metal
such as panel meters and misc. antenna
terminations, self-contained one cabinet
110V AC power supply, $750. Antac,
310-478-3561, fax: 310-826-4058.

PC CABLES: hitp://www.pccables.com
connectors, RS232, IDC, SVHS, ribbon
cable, DB9, DB15, loopback, null
modem, jumpers, SCSI, screws, rails.
Secure online catalog, ordering, brows-
ing. 954-418-0835.
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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

ELECTRONIC MILITARY SURPLUS

30 FT MAST KIT

’\5 —t

=

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

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

200Hz S20MHz
Fiuke BOSOA, DMM 4-1/2 Digh wiBaiery Pack .

Fuk A OMM 412Dt w B Pk :::g
Floke BS20A, DM 512D ... .8
General Radio 1656, Digheidge ... ... 400
HP 141T, Spectrum Anslyzer Mainicame . N ]
HP 141T, Specium Anslyzer wBSSABSEDS, 1KHz-HOMIz . ..mm
.55
200
1,40

wmaum 106 10Nz

gsigsaa

aasasaaéa

ssssbtzssggsszasss

250
.§15
L5180
5150
HP B116A, Power Supply, 0-100V @ Z00MA. ... 5180
HP 82028, Power Supply, 40V @ 754 matared)... L5150
HP 82038, Power Sugply, 7.5V @ A (meteec)............. $150
wmm—mmwimm
@ 84 metsrnd)... LA THE

wmmmm'um . R0
PPMMM&M.WW&?WOW 2
HP B213A, Powes Supply, CVICL, 0-10V @ 1A...

JOE Power 03 @ 3A (metered). . .. . ﬁ‘t

TURN IDLE TEST EQUIPMENT | 15 e S L e Saph 036 8 3 e ... 17

— INTO CASH— Figh Pass, Low Pass BInORBICL. .................... 200

National Instruments GPIB- Bus Extender 0]

CALL OR FAX FOR QUOTATION PGSIEA, Clbmon o P 0

Power Designs 2(-10 HV PS 1:2000V@ 10MA . . k1]

Racal Dana 1891, CounterTimer, 2 Channel. -1 ]

HPA15E SWRMA. ... ....oernennniencnnnnnanns um..‘mw:lm_ £

R P e e 'E: sl e
HP 30, Power Mo, O IEAISRCZ whB1H e

HP 5234 Powe Sy, 0400 @ 14w
!»I’ﬂ“.\m(m”“{m ........................... $7E
HP 80138, Puse Generaot, 1Hz SOMHz .. e 5278
HP BO015A, Pulse Generaior, . THz-S0MHZ 30V . .............. 3400
HP BO1A, Rale Generator {1GHz) wBOS2A Delay Generaior

* 60-DAY WARRANTY
*10-DAY RIGHT OF RETURN

* SATISFACTION GUARANTEED

FAIR RADIO SALES

WEBSITE: fairradio.com

Address Dept, MV

Write In 114 on Reader Service Card.

SOLAR ELECTRIC SUPPLIES: Al DEC EQUIPMENT WANTEDI!!I We are
manner of solar electricity available here. buying DEC systems, boards, terminals,
64 watt panel, $319. 120 watt panel, drives and peripherals. Also Scientific
$589. Flexible 5 watt, $89. Controllers Micro Systems (SMS), DSD, Datability,
start at $39.95. Inverters, shunts, racks,  Dilog, other DEC compatibles, and
mounts, etc., solar roofing shlngles Visit Computer Output Microfilm (COM) units.
wwwp!anetarypower com 1-877- Plaase call for a quote or fax us your
SOLAR-PV. equipment list. We buy, sell, and trade.
KEYWAYS, INC., 937-847-2300 OR fax
937-847-2350.

MISCELLANEOUS
ELECTRONICS WANTED

WANTED: BALANCING machines &

vibration analyzing ulpmem manufac-
tured by the owmg Spectral

mics, Hofmann Bentley Nevada, = WANTED: EXCESS ELECTRONIC
Schenck, IRD Mechanalysis, Gishott. COMPONENTS, BOARD-LEVEL COM-
Contact Mike Park at E.T. Balancing, PONENTS: MILITARY COMPONENTS:;
12823 Athens Way, Los Angeles, CA  |Cs, MEMORY, TRANSISTORS,
90061. 310-538-9738, FAX: 310-538-  DIODES, CAPS, RELAYS, ETC. CALL
8273. LA PALMA SEMICONDUCTOR, 714-

4-523-8898.

WANTED: AVIONICS test equipment,  025-8892 FAX 71
IFR, 600A, 401L, others, Collins, King,

el HIGHEST PRICES PAID: | will the
Sperry, North Atlantic, Litton INUs L following prices for Western E?gcmc
series, rate and tilt tables, air data test tubes: 211A/D/E new $300, used $175;

sets, 941-625-3222 P, 941-625-0494 F,
E-Mail: avionics @afcon.net

WANTED: GEN-RAD 1265!\ DC power

supply, 1266A AC 1633-PI

ranpgleyextension. eneral ﬁpg! jo experi-  $25; and many more. Also buying

menter publications 610-932-4019. Western Electric, and other audio tube
and equugment literature. Call or send us

WANTED: X-BAND radar equipment. rhs't oll free telfax: 1-888-715-8823.

Military, civilian, working or not, parts, Singerhouse/Singerhouse Sound,

TMs, etc. Box 10215, Pittsburgh, PA LLC PO Box 321, New Richmond, wi

212A/D/E new $750, used $275; 274A/B
3‘Drz)geraved base) new $250, used $200;

(engraved base) used $550; 422A
new $50, used $25; 437A new $50, used

15232, 54017. E-Mail: singtube @frontiernet.net
ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401
(612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISI.COM
WE BUY TEST EQUIPMENT AND COMPONENTS.

VISIT US ON THE WEB AT WWW.ABCTEST.COM

HP 54501 A 100MHZ DIGITIZING SCOPE $130000  HP 4935A TRANS IMPAIRMENT TEST SET $900.00
HP 54201D 300MHZ DIGITIZING SCOPE $100000  HP 5006A SIGNITURE ANALYZER $150.00
HP 54201 A 300MHZ DIGITIZING SCOPE $100000  HPB660ZB IMHZ-1300MHZ RF PLUG $400.00
HP 54200A S0MHZ SCOPE/WAVEFORM ANALYZER $700.00 EIP 575 MICROWAVE COUNTER $1500.00
HP 3312A 13MHZ FUNCTION GENERATOR $25000  FLUKE9S 50MHZ SCOPEMETER $550.00
HP $370A 100MHZ U.T.1. COUNTER $400.00 LECROY 7200 400MHZ O-SCOPE $1000.00
HP 3586C LEVEL METER §75000  TEK 475 200MHZ O-SCOPE $500.00
HP £36A POWER METER W/O SENSORACABLE  $50000  TEK 465 100MHZ O-SCOPE $400.00
HP 83508 SWEEP OSCILLATOR MAINFRAME $200000  TEK 496P IKHZ-| BGHZ SPECANALYZER  $3500.00
HP 3437A 3 SDIGIT SYSTEM VOLT METER n%.0m TEK 1240 LOGIC ANALYZER §750.00
P M55A DIGITAL MULTIMETER 00 TEK TDSX20 100MHZ DIGITAL O-SCOPE $1400.00
HP 3456A DIGITAL MULTIMETER $400.00 TEK 1140LA S00MHZ PROG.0-SCOPE FRAME  $750.00
HP 3336C SYNTHESIZER/LEVEL GENERATOR $800.00 TEK TB$4 400MHZ OSCILLOSCOPE FRAME  $500.00
HP 3325A SYNTHESIZER/FUNCTION GENERATOR ~ $100000  TEK 7904 400MHZ OSCILLOSCOPE FRAME 325000
HP $333A 200MHZ COUNTER $60000  TEK 7A26 200MHZ VERTICAL PLUG §75.00
HP 8165A PROGRAMMABLE SIGNAL SOURCE $110000  TEK 7A24 40MHZ VERTICAL PLUG 5150.00
HP BSSEB/181 100K-1500MHZ SPECTRUM ANALYZER $100000  TEK 7B80 400MHZ TIME BASE 57500
HP 85598/183 10MHZ-21 GHZ SPECTRUM ANALYZER $300000  TEK 7B92A S00MHZ DUAL TIME BASE $125.00
HP 1740A 100MHZ, OSCILLOSCOPE $250.00 TEK 7812 SAMPLING PLUG $250.00
HP 6234A 60VDC-10A POWER SUPPLY 7500 TEK 7L14 10KIKZ-1 8GHZ SPEC. ANALYZER  $1000.00
HP 62698 40VDC-50A POWER SUPPLY $300.00 TEK AMS03 CURRENT PROBE AMPLIFER $250.00
HP 6553A 4VDC-125A POWER SUPPLYOPT.JOI  $120000  WAVETEK 145 20MHZ PULSE/FUNCTION GEN. $400.00
HP 66324 20VDC-SA POWER SUPPLY $500.00 WAVETEK |82A 4MHZ FUNCTION GEN. $150.00
HP 6643A 45VDC-4.3A POWER SUPPLY OPT.JO3 $750.00 WAVETEK 955 7.5-12.4GHZ MICROSOURCE  $1100.00
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WANTED: TUBE HiFi/commercial amps,

breamps, corner/horn speakers. Altec,
arantz, Mcintosh, Western Electric,

etc. 405-737-3312 fax 405-737-3355.

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors,
relays, lamps, synchros. Hyness
Company, 709B Delair Road, Cranbury,
NJ 08512-4212. Phone: 609-395-1118,
FAX 609-395-1117.

WANT USED or surplus DC motor con-

trols or adjustable frequency AC drives,

1/2 HP and up. DC motors fractional to 3

HP. C. Woodruff, 5507 55th Ave. S.,

g:gma. WA 88118. Voice/Fax 206-723-
7.

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, any semiconductors. ELEC-
TRONIC SURPLUS, INC., 5363
Broadway, Cleveland, OH 44127. 216-
441-8500 or fax 216-441-8503, since
1946. www.electronicsurplus.com

WESTERN ELECTRIC wanted: 1920s-
1960s. Amplifiers, mixers, pre-amps,
speakers, tubes, etc. FREE OFFER 1-
800-251-5454.

WANTED: OLDER electronics and com-

r magazines. Popular Electronics,
adio-Electronics, Byte, DDJ, Kilobaud,
Creative Computing, Computer
Hobbyist, group newsletters, etc. Call
Shawn, 650-846-8208, maxweb@pac
bell.net

EDUCATION

RF OSCILLATOR DESIGN. Learn to
design RF oscillators from a pro. Short
course presents the knowhow of oscilla-
tor analysis, simulation and design with
breadboard experiments. Requires
AC/DC and some calculus. $25 + $6
S&H or send for free information. RFLS,
PO Box 9185, Gaithersburg, MD 20898-
9185.

BUSINESS
OPPORTUNITIES

COUNTER-SURVEILLANCE=$250 HR!
Electronic eavesdropping is unbelieva
widespread! Are you sure you're safe
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating
field of COUNTER-SURVEILLANCE! For
FREE catalog call: 1-800-732-5000.

REPAIRS — SERVICES

PICS, GALS READ if you've lost your
masters. Programming service available.
Call for info. Ne Sales, 616-683-
0500.

PLAYSTATION MOD chips. Works with
all models up to 750x. Color instructions.
Seven wire hook up, does not come with
wires. $5 each, plus shipping char
10% discount for 10 or more. Call 703-
764-5118 to place an order.

2-WAY RADIOS repaired. Specializing in
Motorola portables. Flat rate plus parts.
All work guaranteed. FCC licensed 25
. Fast turnaround. Call Ed at Coral

adio 954-796-9590.

PC BOARD ASSEMBLY. Thru hole only.
Small or large quantities OK. Call
Network Sales. 616-683-0500.

ENGINEERING CONSULTING. Product
development from conceptual to
manufacturing stages. Digital, analog,
and RF expertise. Microcontroller
designs for HCOSxx, HC11xx, and PIC
families. Software design for IBM PC.
XILINX and Altera FPGA design. In-
house schematic capture and PWB.
Hicks Electronic Design, PO Box 7366,
Loveland, CO 80537- . Toll Free 1-
888-849-6792 E-Mail: steve@hickseng
ineering.com website: www.hickseng
ineering.com

(E)EPROM PROGRAMMING done
quickly and economically. One day turn
around typical. Simple copy $3 per
device. Also prototyping, design, and
consulting services available. Call or
send SASE to: Luzer Electronics, 4023
North Bayberry, Wichita, KS 67226.
316-687-2127, FAX 316-687-3103.

PC BOARDS REPAIRED. Prices start at
$5. Minimum 5 of one type. Network
Sales, 616-683-0500.

WELD ALUMINUM WITH PROPANE!

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 877-236-3223.

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,

special heartbeat
28 leds form 2 blinking hearts.
Power supply : 9V battery

and educationol purposes.
Adjustable flashing speed.
Power supply : 9V battery

34pcekit

MK103

LED SOUND-TO-

LIGHT UNIT

For different funny ond proctical
applications. 4 high-intensity leds
light up and reoct simultoneously#
on avery sound.

Power supply : M

SIMPLE ONE CHANNEL
LIGHT ORGAN
With loudspeaker input. The lamp flashes
on the beat of the music. Optical isolated
loudspeaker input with adjustoble
sensifivity : 2W to 60W.

Mepimum load : 120W ot 120Voc.

Nellgmen

Sell Nuts & Volts EZ, INEXPENSIVE, STRONG.
' DETAILS: WEEKS, 36 CAROLINA ST.,  Have model and problem ready. Sorry no
in your store and earn $$$! TAYLORS, SC 29687. 1-800-547-  box, chip, or IL repairs. Highview
Contact us for details. 909-371-8497 WELD(9353) FAX  864-244-6349, Engineering 815-245-3735 or E-Mail:
E-Mail distributors@nutsvolts.com http://www.dura-fix.com HIGHENG1@AOL.COM ask for George.
[ 47pcekit 14pcekit 30pcekit I
ELECTRONIC CRICKET
MK101 MK102 This cricket turns on
SWEETHEART, FLASHING LEDS when it gets dark.
Give him or For different opplications Great as practical joke.
her that {such as model construction) The tone and repetition

between two crickets
is adjustable.
Power supply : 9V bottery

o =

36pcekit 26pcekit
K106
ETRONOME
ts per minute
orégiven by o built-in
spec nd by o led.
Adjustalils volume, beats,
ound. off switch.
& er suj battery
sig{d freqUency is ol
Ideal g Jeorp eleciparfics n
ower SUpply, 20),botten] |
Ly -
35pc
pce kit oo
«'J‘ Q -
ﬁ\K]OB 9‘ -
WATE IE
No more ch
oodini allowed | Tl
s olorm sound of the die are .
when woter is detected. Rl out wh:;:-.;eiw
Incorporated alarm button is rel - o
buzz ater : Power, x‘.aélﬂxrhery
ca ot di ing ¥
sa
f d onnect e
e ower, SDpply : B batt ";QI-'TE;CO kit
X Car - A

| 7pcekit

K5300 519.95)
STROBOSCOPE

Adjustable flosh frequency : 5-15Hz
Power supply : 120Vac

Power consumption : 13W max.

K2637
SUPERMINI 2.5W
AUDIO POWER AMPLIFIER
Superb audio amplifier with incredible tiny
dimensions.

Integrated circuit has a pre- and power amplifier
which con be used separately.

Max. output power : 2.5W @ 4ohm

Frequency characteristics : 60Hz to 15KHz
Power supply : 4.5V to 15Vdc / 400mA

Exists also as module : M2637 @

81245

(817) 284-7785

www.velleman.be

7415 Whitehall Street Suite 119
Fort Worth, TX 76118
F:(817)284-7712
email : velleman@earthlink.net

Questions ¢ Contact us for a list of US distributors or fo get your FREE catalogue

Write in 116 on Reader Service Card.
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CALL OR WRITE

CALL TOLL FREE S GUR
(800) 292-7711 FREE
Orders Only

D 64 PAGE CATALOG!
Se Habla Espafiol Excellence in Service (800) 445-3201

Free Dusl Cover a.nd 2 Probes

5299

Features high perform-
} ance AC/DC voltage and
current measurement,
frequency, duty cycle,
resistance, conductance,
and capacitance meas-
urement. 3}\}!\!‘_‘.‘}‘!@»

Series Il s(1; qty.) §-1325 25MHz Dual Trace $326

S-1330 25MHz Delayed Sweep $439
=S §-1340 40MHz Dual Trace $475

“l J S-1345 40MHz Delayed Sweep $569
§-1360 60MHz Delayed Sweep $740
Elenco Sweep Function Generator | Elenco Handheld | B&K Frequency Counter S-1300 100MHz Delayed Sweep $995

=1
MECLOMI I Beleesy nonme s N DIGITAL SCOPE SUPER SPECIALS

“::"" ﬁ'SGH' ; et DS-203 20MHz/10Ms/s Analog/Digital $695
odelE-200e : DS-303 40MHz/20Ms/s Analog/Digital $905
DS-603 B0MHz/20Ms/s Analog/Digital $1295

__Four Functions in One__|

Elenco Model MX-9300

o S g P

H Senshivit + <0.8mV @ 100MHz
This sweep function generator with counter is an | i = B - <o @ oo S - <tmV @ 300MHz
instrument capable of generating square, trian- memhg — — « <TmV @ 1GHz
gle, and sine waveforms, and TTL, CMOS pulse Epsindizy il 9051 - <10omv@ 3GHz
over a frequency range from 0.2Hz to 2MHz. .
Features 10 digit display, 18 seg-

ment and RF signal strength bar-
20MHz Sweep / Function Generator | grepn. g:t’:m:’e“;::';ap:v“:::’"";;

Includes ants NiCad
with Frequency Counter ke . e strength.
L =]

Elenco RF Generator| Elenco 10Hz - 1IMHz =n G 459 95 ™
with Counter (iookz - 1s0kHz) | Digital Audio Generator "
Model SG-9300 Features:-
- * One instrument with four test and measuring systems:
= 0.2Hz to 20MHz o L e— s i et a— * 1.3GHz Frequency Counter
+ AM & FM modulation (- Y m * 2MHz Sweep Function Generator
* Burst Operation - ] o R * Digital Multimeter
* External Frequency counter to 30MHz | 3 oW + Digital Triple Power Supply - 0-30V @ 3A, 15V @ 1A, 5V @2A
* Linoar and Log swesp [T '

Features internal AM mod. of 1kHz, RF | coapres built-in 150MHz frequency

oMtz odel do17 $309 g% | o ov o s snoieet | [ OG0 Educational Kits. |

5MHz Model 4011 $239 $G-9000 (analog, w/o counter) $119.95 | Waves. SG-8200 (w/o counter) $110.95
Model AR-2N8K | Model AM/FM-108K

- - Miscellaneous

~—Hi w1

Pro-Sport FRS mo-Way Radlo Eloneo Technician Tool Kit

Model TK-1
Model PRO-SPORT + o
28 tools plus a DMM
contained in a large
flexible tool case with

* Monitor Button  § 95 a handle ideal for

] ll;ighw;ol;w 1 49- everyone on the go.

. m

S Dy TS : Elenco Quad Power Supply | Dual-Display LCR Meter
* Removable Belt Clip * Model XP-681 w/ Stat Functions

* Removable Antenna =y B&K Model 678

* Two Radio Call Tones
* Busy Channel Lockout
* Accessory Connector
« Highly Water Resistant

PRO SPORT Model
$109.95 setof 2

Guaranteed Lowest Prices C&S SALES |NC 15 DAY MONEY BACK GUARANTEE

JEtiE TER AVE! 2 YEAR FACTORY WARRANTY

HEELING. IL €

SEE US ON THE WEB http: wwv.r.csvsale'-s..cham
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Continued from page 24

E-Mail: n2xyz@sjra.org Web: http://www.sjra.org
NY - HORSEHEADS - Hamfest.

County Fairgrounds. 6am-3pm. FCC Exams. Talk-
In: M?QGBG 44420, ARAST, Dave Lewis, 607-
589-7495. E-Mail: info@arast.org
hamfest@arast.org or winterfest@arast.org

WA - WALLA WALLA - Hamfest. Walla Walla
Valley ARC, Jack Babbitt, Sr. WASZAY, 509-525
7003. E-Mail: mfv.ny@vnﬂmmt

AI( ANCHORAGE - Hnm‘uL Am:homge ARC,

Rick Marvin KL7YF, 907-277-6741.

E-Mail: iment@alaska.net

IL - GRAYSLAKE - Radio Expo '99. Lake County

Fairgrounds, Rts. 45 & 120. Sat: 8Bam-4pm, Sun:

Bam-3pm. VEC Testing. Talk-in: 146.16/76 MHz

(107.2 Hz PL). Chicago FM Club, Mike Brost

WASFTS, 708-457-0966 (Voice Mail/Fax).

Web: http://www.chicagofmciub.org

NH - LANCASTER - Hamfest. Lancaster

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

145,430 & 145.150 & 147.315. Moose Swappers,

Russ Boyce N1YZE, 603-922-5514.

Eﬁdl: msvt@togemcr.nel
ETEpee VAR 2T

(.'.-\\ MN'I’A ANA - Suapmed. ACP parking lot.

Mary Russo 714-558-8813

CO - LONGMONT - Hamfest. Boulder ARC,

Randy Cassingham KORCC, 303-664-5366.

E-Mail: arcie@thisistrue.com

Web: http://www.thisistrue.com/barc.html

FL - NEW PORT RICHEY - Hamfest. Recreational

Center. 9am-3:30pm. Talk-in: 14535 & 147.15.

SARC, Mike Whitmore WBSONY, 727-934-0228

MA - FRAMINGHAM - Hamfest. High School.

FARA, Bev N1LOO, 508-626-2012

MD - BOWIE - FARFEST "99. Prince George's

Stadium, Rt. 301, 1/4 mi S of Rt. 50. 6am (tail-

gate). VE Exams. Talk-in: 147.075 & 146.52.

Foundation for Amaleur Radio, Al Brown KZ3AB,

301-490-3188, Mary Morris N4TCI, 703-971-3905,

E-Mail: Al Brown@ix.netcom.com

E-Mail: amateur radio@hotmnail.com

Web: hitp://www.amateurradio-far.org

NC - BUTNER - Hamfest. Falls Lake ARC, Wiley

Ayscue NANCK, E-Mail: ndnck@bellsouth_net

hitp://www.angelfire.com/nc/ndnck Marc.htmi

NY - YONKERS - Flea Market. Lincoln High

School, Kneeland Ave. 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 Network,

Otto Supliski WB2SLQ, 914-969-1053

OH - BEREA - Hamfest. Cuyahoga County

Fairgrounds. Bam-2pm. VE Exams. Talk-in:

146.73- PL110.9. Hamfest Assn. of Cleveland, Ron

Nichols NSLZA, 1-800-CLE-FEST or 216999

7388. E-Mail: info@hac.org

Web: hitp://www.hac.org

OCTOBER 18998

WI - RACINE - Auction. Racine Megacycle Club,
Rob Madson KFOZT, 414.552.6RMC. E-Mail:

NY - QUEENS - Hamfest. Hall of Science parking
lot, Flushing Meadow Park Corona, 4701 111th
St. 9am-3pm. Talk-in: 444.200 repeat, PL 136.5,

146,52 simplex. Hall of Science ARC, Steph
Greenbaum WB2KDG, 718-898-5599. E-Mall:
WB2KDG@Bigfoot.com

PA - WRIGHTSTOWN - Hamfest. Mt. Airy VHF
RC, Mark Schreiner NKBQ, 610-847-2285.
E-Mail: nkBq@amsat.org

Wab: hnp:ffww.ij.neu‘pnckrlt.lﬂ

—
W AR
FL- STARKE - Hamfest. Eraclnn:l Coumy
Fairgrounds, US 301 N. Fri: 2pm-8pm, Sat: Bam-
4pm. Talk-in: 145.150-. Bradford Area ARC, Walt
Terrell 904-755-4964 or Tony Spatafore 904-964-
9328. E-Mail: wb2fgl@techcomm.net

Web: www.angelfire.com/l/arcba/index.html
NH - ROCHESTER - Hamfest. Fairgrounds. Hoss
Traders, Joe, 207-469-3492

[0 oCTOBER 2
CA - BAKERSFIELD - Hamfest. Bakersfield ARA.
Robert Gerner Jr. KB6JFL, 661-588-7065.

E-Mail: wEbar@hotmail.com Web:
http://members.tripod.com/~wbar,
EEE e
CA - SAN DIEGO - Space Symposium &
AMSAT-NA Meeting. Duane Naugle KOGBT, 619
273-4088. E-Mail: ko6bt@amsat.org

ra.html

CA- l'-OI'(‘I‘ANA lnhnd pire teur
Mo&ﬂecuonk:&mpm.kﬂmlﬂmgh
School. Bill 909-822-4138 eves

GA - AUGUSTA - Hamfest. ARC of Augusta,
Terry Brown KEAMHN, 706-796-1128. E-Mail:
cookiedu@cheerful.com Henry Arostegui KN4AV,
706-793-1625, E-Mail: kndav@bellsouth.net Web:
http:/ /www.gabn.net/kddahqweather/arca.html
WA - BREMERTON - Hamfest. President’s Hall,
Kitsap County Fairgrounds. License Exams 10am.
Talk-in: WW7RA repeater 146.620-, tone 103.5,
simplex 146.520. Morth Kitsap ARC, Marcie
Stilwell, 360-697-2797. E-Mail: nkarc@yahoo.com
REE T OSTOMR g TR e
FL - TAMPA - Hamfest. 4050 Dana Shore Dr. Sat
& Sun Sam-3pm. Egypt Temple ARA, George
Dixon 813-933-4350; Len Smith 813-684-4408;
Larmry Padgett 813-948-6500, E-Mail: kf4iti@ij.net
TN - MEMPHIS - Memfest "99.

_OCTOBER10

CT- W'A.LUNGFOIB Connecticut State ARRL
Convention. Mountainside Special Event Facility,
High Hill Rd. 9am-3pm. Nutmeg CT Conv.
Nutmeg Hamfest Alliance, Gordon Barker K1BIY,
B860-342-3258 E-Mail: k1bly@juno.com.

E-Mail: nutmeghamfest@qsl.net

Web: http://www.gsl.net/nutmeghamfest

MD - WEST FRIENDSHIP - CARA Hamfest.
Howard County Fairgrounds, S of 170, E of Rt. 32,
Bam-3:30pm. VE Exams. Talk-in: 147.135 (-)
repeater, 146.52 simplex. CARA, 410-796-2587.
Web: hitp://www.ocbs-nt-
server.umaryland.edu/cara/hamfest.htm

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, Spactrum Phase,
and 3-D Surface plots

* Real-Time Recording and
Post-Processing modes

Applications

* Distortion Analysis

» Frequency Response Testing
* Vibration Measurements

* Acoustic Research

System Requirements

= 486 CPU or greater

* 8 MB RAM minimum

* Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

+ 16 bit sound card

Pioneer Hill Software
PHS 24460 Mason Rd.
Poulsbo, WA 98370

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY

www.spectraplus.com

: Spectm Plus
a subsidiary of Sound Technology, Inc. - FFT Spectral Analysis System

TRIAL!

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer @telebyte.com

Write In 88 on Reader Service Card.

MI - MASON - Hamfest. Central M| ARC &
Lansing Civil Defense Repeater Assn., Dan
Tillitson WB8NUS, 517-321-2004.

Web: http://www.qgsl.net/emarc/hamfair-html
NC - MAYSVILLE - Hamfest.

OH - LIMA - Hamfest. Northwest OH ARC, Greg
Schwurk NBWBD, 419-647-6321.

MS - BILOXI - Hamfest. MS Coast ARA, Wayne
Miller KBSAAU, 228-539-9920.
E-Mail: kbSaau@woridnet.att.net

http:

CA COHCOR.D Hnm&s.m Diab!o ARC, Dick

CA - SANTEE - ARCofEICaionHam Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052

IL - GODFREY - Hamfest. Lewis & Clark RC,
Harold Elmore N9HE, 618-466-1909.

E-Mail: helmore@piasanet.com

‘Web: http://www.ezl.com/~imiller/lcre.htmi

MT - BOZEMAN - Hamfest. Gallatin Ham Radio
Club, Laura Marino Lubner KJ7UN, 406-586-
6659. E-Mail: ghre@bigfoot.com

‘Web: hitp: f,fghtc webjumpmm

TN - GRAY - P hian Fal "
off F181. Klngspoﬂ, Brlstol. and Johnson City

ADDRESSABLE STEPPER MOTOR CONTROLLER

CA - LONG BEACH - ARRL Southwestern

Part Number: JWP1X-1A

Division Convention. Nate Brightman K60SC,
562-427-5123.

= =

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

FL - MAITLAND - Hamfest. Bahia Shrine AR
Unit, Cecil Morehouse K4KEN, 407-281-9169
MO - WARRENSBURG - Hamfest. Warrensburg
Area ARC, Keith Haye WEDG, 816697-3426.
E-Mail: weOg@microlink.net

NJ - LEONARDO - Hamfest '99. Croydon Hall,

Exams. Talk-in: 145.485 (-). Middletown Township
OEM & Garden State ARA, Mario Sellitti N2PVP,
732-787-7184. E-Mail: gsara@monmouth.com
Web: http://www.monmouth.com/~gsara

NY - SYRACUSE - Hamfest. Pompey Hills Fire
Dept., off Rt. 20. 8am-2pm. Talk-in: 147.90/30.
RAGS, Vivian Douglas WA2PUU, 315469-0590.
Web: www.pagesz.net/-rags

PA - LEWISBURG - Computer, Amateur Radio &
Blectronics Show & Flea Market. Silver Moon
Antique & Flea Market Show Area. Rt. 15, 2.3 mi
N of Rt. 45. Sam-dpm. Talk-n: 147.270 Repeater
& 146.52 simplex. Susquehanna Valley ARC,
George Machesic 570-286-2086. E-Mail:
gpmaci@netscape.net, Dave Welker k3si@hot-
mail.com Web: hitp://loveland.dynip.com/svarc
8C - ROCK HILL - Hamfest & Computer Fair

The PARAMAX stepper motor controller is
a PC parallel port based addressable
controller capable of simultancous operation
of 4 uni-polar stepper motors ranging in
voltages from 5 to 12 volts at up to 2 amps
per phase. The PARAMAX stepper motor
controller includes 8 digital inputs with a
data through put rate of 500k bytes per
second. Using the unique PARAMAX
addressing method, up to 256 controllers can
simultaneously  function from a single
parrallel port. The programming package
includeslibraries that allow you to create
applications both under Windows and DOS.
Included libraries are: C++, Pascal, Delphi,
Basic and utilities for DOS and Windows.

Also available at:

FORD ELecTRONICS, INC
(714) 521 - 8080

Write in 89 on Reader Service Card.

$199.95

PARAMAK nc

(800) 473 - 8080
Come and visit us on the internet at:
www.paramax.net
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SURPLUS

TEST EQUIPMENT

HEWLETT PACKARD
53000

- $4000
B11BA, mwmmm $4000
B185A/002, Programmable Signal Source wiAM . .
B347A, RF Amplifier, 100KH2-3GHZ ... .........
B3508, Sweep Oscillator Mainframe ... ......... $t
B3522A, Sweeper Plug-in, .01-2.4GHz, wiOpt. 02 . .

B4G5H,
85014, Storage Normalizer
B505A, Network Analyzer wBS01A & B503A

85548, RF Spectrum Analyzer Plug-in,

8640A, Signal Generator, 05512MHz ...

86724, Synth. Signal Gen., 2.0-18.0GHz
B672A, Synth, Signal Gen., 2GHz-18GHz, w/Op!. 08 $5000

874BA, S-Parameter Test Set wiOpL 026. .. ... $1350
87564, Scalar Network Analyzer , ............ .. $1500
B757A, Scalat Network Analyzer,
S $4000
89024, Measuring Receiver, 150KHz-1300MHz,
WOPLOR ......eeu.s I T AT 513,500
BI70A, Noise Figura Meter . .. ................ $4500

TEKTRONIX
1503, TDR Gable Tester wiOpL. 04 Recorder ... . $1550

VISIT OUR WEBPAGE AT
WWW.RSSURPLUS.COM

7118, Spectrum Analyzer Plug-in, 1.5-18GHz

MISCELLANEOUS

Acme Elect. PS2L.1000, $850
Mmmu.e.sammw DC Only ... $700
: 's800

Marconi 20194, Signal Gen., BOKHz-1040MHz . . . .
Polarad 1105E-FT, Signal Generator, 0.8-2.4GHz . . .
Sorensen DCS40-25, DC Power Supply, 40V/25A . . .
Trans. Devices DLR400 15 35004, Dynamic Load . .
Trans. Devices DLFP 50-80-1000A, Electronic Load . .
Trans. Devices DLVP 130-110-1000

L a7 e A S s $1500
Wavetek 178, Automatic Synthesizer. .. ......... $1700
Wavetek 650, Pracision 2MHz Variable

Phase Synthesizer, . .........cocivvinaeans $1550
Wavelek 852, Dual HiiLo Filter . ............... $1000
Wavetek 859, 50MHz Programmabie Pulse Gen.. . . . 5800
Wavetok 2001A, Sweep Generator, 1-1400MHz . ... $450
Wavetek 3000-200, Signal Generator . ........... $800
Wavetek 8003, Precision Scalar Analyzer,

L e e $2000
Wavelok 8501, Peak Power Meter. .. ........... $2000
Wavetek B502A, Power Meter, MH!-‘NHZ ..... §3500
Wiltron 560-7550, AF Detector, 10MHz-18.5GHz ... ... §300

Wiltron 560-7550, RF Detector, 10MHz-26.5GHz, Opl. 2. . $400

(626) 967-0846

R & S Surplus

1050 E. CYPRESS STREET, COVINA, CA 91724

FAX (626) 967-1999
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SOLUTIONS TO YOUR CABLING NEEDS

Cat.5 - Enhanced Cat.5 — USB —- IEEE1284 / 488/ 1394

Firewire — High-End Monitor - Manual & Auto Switches

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

CusTtOoM CABLE ASSEMBLIES
MANUFACTURED TO YOUR SPECS

Order Online 24 hrs./day. Reseller & Qty. Discounts Available!
_No minimum order, same day shipping on most arders, A+ and CET technician available to answer your questions

Radio Clubs, POB 3682 CRS, Johnson City, TN
37602

TX - DENTON - Hamfest. Denton County ARA,
Don Mathis KBS5YAM, 972-292-1203, E-Mail:

FL - PALM BEACH GARDENS - Hamfest.
AMARA Shrine Temple, 3650 RCA Bivd. Sat:
Sam-d4pm, Sun: 9am-2pm. Talk-in:
147.165/147.765. Palm Beach Repeater Assn.,
Ken Smnmereu KD4CTG, 561-640-9447,

Main Sts, 9am-2pm. Talk-in: 145.52 &
449,725/444.725 W1XM/R PL 114.8 (2A). Nick
Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
hitp://web.mil.edu/w1mx/www/swapfest.html
Mi - KALAMAZOO - Hamfest. County
Fairgrounds. Talk-in: 147.040 KBKZO. Kal

OR - RICKREALL - Swap-Toberfest. Polk County
Fairgrounds. 9am-3:30pm. Talk-in: 146.86-. Mid-
Valley ARES, Bob Boswell, W7LOU 503-623-2513,
E-Mail: w7lou@goldcom.com Web:

http:/ /www.teleport.com/-n7ifj/swaptobe.him

TN - CHATTANCOGA - Hamfest. C. Jordan in E
Ridge. Chattanocoga ARC, David Hoffman
KEAFGW, 423-877-7398. E-Mail: wdam@gsl.net
Web: http://www.qsl.net/wdam

IN - LEBANON - Hamfest. Boone & Clinton
County ARC, Sara Lecklitner KB9OEZ,
T65-482-9152.

MD - WESTMINSTER - Mason-Dixon Computer
& Hamfest. Carroll County Ag Center. Bam. VE

Exams. Talk-in: 145.410 CCARC . Carroll
County ARC, Wayne Wilson N3UN, 410-795-2556

ARC & SW MI AR Teamn,

E-Mail: kaBblo@net-link.net

Web: http://www.qgsl.net/kaBblo/hamfest.html
OH - ASHLAND - Hamfest. County Fairgrounds,
Claremont Ave. Bam-2pm. Talk-in: 147.105+,
71.9PL. Ashland Area ARC, David Fike NBUCA,
419-289-1082, daytime. Mike Stroub KCBLCH,
4199452777, nighttime. E-Mail:
aaarc@hotmail.com

PA - SELLERSVILLE - Hamfest. NEW Sellersville
Fire House, Main St. Bethlehem Pike. 7am-1pm.
VE Exams. Talk-in: 145.31 (144.71 input) W3Al
repeater. R. F. Hill ARC, Linda Erdman KA3TJZ,
2156795764, Web: http://www.rfhil.Lampr.org
WA - CHEHALIS - Hamfest. The Southwest
Washington Fairgrounds. Talk-in: 147.06+ 110.9
pl, simplex 146.46. Chehalis Valley ARS, Jim
Kruger KK7AB, 360-748-1930; KK7AB@ARRL.net
or Bill Harwell KC7QHJ, 360-748-8086.

LA - LAKE CHARLES - Hamfest. Southwest LA
ARC, Dick Rogers WB5TUG, 318-474-7947.
E-Mail: hotred@linknet.net

NH - MASHUA - Hamfest. Res Ctr Church,
Antique RC, 617-923-2665

KE&Y\‘E 810-263-0227, E-Mail: cuer@juno.com
Web: http://www.useca.org

NY - LINDENHURST - Hamfest. Great South Bay
ARC, Tom Carrubba KA2D, 516-422-9594. E-Mail:
info@gsbarc.org Web: http://www.gsbarc.org

PA - GREENSBURG - Hamfest. Bam-2pm. Talk-
in: 147.180+. Foothills ARC, Jim Yex WB3CQA.

724-864-6228. Web:
hittp:/ /www. ities.com/Heartland/Acres/7896/
e —

FL - JACKSONVILLE - Grester Jacksonville
Amateur Radio & Computer Show. Morocco
Shrine Auditorium, 3800 South St., Johns Bluff
Rd. Fri: 1-8pm, Sat: 9am-5pm. VE Exams. Greater
Jacksonville Hamfest, Woody Parker KF4GSK,
904-743-3121. E-Mail: sbarber@mediaone.net.
Web: http://www.ccse. net/~Irich/hamfest98.htm
OK - KINGSTON - Hamfest. Texoma Hamarama,
Herb Sleeper WB5PHM, 940-855-5820.

E-Mail: retmarine@cst.net

Web: .net/keSsig/hamarama

MN - ST. PAOL The MNew RiverCentre.
Bam-4pm. VE Exams. Twin City FM Club, Dale
Reak KBOVCV, 612687-9535.

Web: http://www.hamfestmn.org

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 $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 ELECTRONIECS
1-405-631-1850

All Cable Equipment is unmodified.




IMASTER' EC-100
ECOHEAT HEAT GUN
2 Heat Settings:
500°F & 1000°F y
Economical & Lightweight
UL Listed
120 Volts AC - 1200 Watts
Made in China for Master

Your Price
$24.95

Check our LOW prices on all Master
Heat Guns & Torches.

List Price
$39.90

HEAT SHRINK TUBING
=

Polyolefin 4" Sticks
2 to 1 Shrink Ratio
@ 250°F

Black or Clear
Size  Per 4" Stick

118~  $055

118" 062 (4 ,*G_a
e s10 LD
12" §1.39 )
I 819 im
1" 5250 ===

Sales tax and shipping charges will be added to all orders. Prices subject to change without netice.
1A Sales-560 N. Moorpark Road, Suite 311-Thousand Oaks-CA-91361
888-651-9502, Fax 888-651-9503, www.1asales.com, 1asales@earthlink.net

Write in 86 on Reader Service Card.

619-561-0052

MA - NEWTONVILLE - Auction. Masonic Hall,

second floor, 460 Mewtonville Ave. 1lam-4pm.

WARA/1200 RC, Eliot Mayer W1MJ, 617-484-
E-Mail:

MO - ST. LOUIS - Hamfest. St. Louis ARC &
Gateway to Ham Radio Club, Steve Welton
WBOIUN, 3146384959, E-Mail: siw@partyline.net
OH - MARION - Hamfest. Marion ARC, Karen
Eckard N8KE, 740-499-3565.

E-Mall: meeker@gte.net

OH - MASSILLON - Hamfest. Stark County
Fairgrounds. Talk-in: 147,18+ £ 442 85. Massillon
ARC, Don Wade WBDEA, 330-497-7232,

E-Mail: marc hamclub@juno.com

NOVEMBER 189989

FL - BSORRENTO - Hamfest. East Lake Chamber
of Commerce Bldg. VE Exams. Talk-in: 147.255.
Lake ARA, John Wentz WBHFK, 352-728-2615.
E-Mail: caplas@gate.com Chuck Crittenden
KE4EXM, 352-669-2075

IN - FORT WAYNE - Hamfest & State Conv. Allen
County War Memorial Coliseum Expo Center. Sat:
9am-4pm, Sun: 9am-3pm. Talk-in: 146.88-.
ACARTS, 219-484-1314.

Web: http://www.pipeline.com/~dagagnon/

NH - MANCHESTER - Hamfest. St. John Church.
IRS, Paul K1LLX 603-432-1538.

E-Mail: K1LLX@juno.com

SC - MYRTLE BEACH - Beachfest '99. Old
Myrtle Beach Air Force Base. 7Tam-2pm. Talk-in:
147.120 +600. Grand Strand ARC, Jim Wood
KF4CJE, 843-238-0800. E-Mail: kfdcje@juno.com
Web: hl:p }jww wdgl org

GA- LA‘IIEHCEVII..IL Hamﬁut_ Gwinnett
County Fairgrounds. Talk-in: 145.45- (PL 107.2),
44425+ (PL131.8), 146.76- (PL 107.2). Alford
Memorial RC, Hotline: 770-410-3989.

E-Mail: hamfest@totrbbs.radio.org

TX - ODESSA - Hamfest. West Texas ARC,
Robert Jordan N5RKN, 915-335-7980. E-Mail:
n5Srkn@apex2000.net

Web: lﬂmﬂmpwﬂu mﬁest.f )

KY - HAZARD - Swapfest. Hazard High School
Ml - 8T. JOSEPH - Hamfest. Blossomland ARA,
Duane Durflinger KX8D, 616-982-0404.

E-Mail: comdac@comdac.com

Web: hitp://www.comdac.com/bara

WI - KAUKAUNA - Hamfest. Starlight Club. VE
testing. Talk-in: 146,52 simplex. Fox Cities ARC,
Chad Pennings N9PRC, 920-993-0485. E-Mail:
n9pre@kb9byq.ampr.ong Web:
l‘l:p:ww..ampc.otu

AL - MONTGOMERY - Hamfest. Montgomery
ARC, Arthur Price KF4ILP, 334-272-2681.
E-Mail: kidilp.arthur@worldnet.att.net

Web: http://jschool.troyst.edu/-wdap/

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

MM - SOCORRO - Hamfest. Socormo ARA, Al
Braun AC5BX, 720 California St., Socorro NM
87801

IN - FORT WAYNE - IN State ARRL Convention &
Hamfest. Allen County AR Technical Society,
Doug Jones MINNT & Jim Boyer KB9IH, 219
484-3317. E-Mail: clon:sZ?JB@nni.com
et com/-dagagi

CA-SAH'IE!-ARCofEICsjon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.

FL - TAMPA - Suncoast Hamfest, FL State ARRL
Co ion. State F ds, Expo Hall. Florida
Gulf Coast Amateur Radio Council, Jean Endicott
KC4KZU, 727-525-5178. E-Mail:

NC - GREENSBORO - Hamest.
Coliseum Special Events Center. GGH, 336-851-
1676. Wch hup {fww;nbwc comjgsol\omiut s

CA - S.ANTA MA Sumpmaet. ACP parking lot.
Mary Russo 714-558-8813

NY - PATCHOGUE - Hamfest. Mid-island ARC,
Mike Grant N20X, 516-736-9126. E-Mail: global-
cm@erols.com Web: http://www.qgsl.net/mid-
islandarc /fhamfest.html

DECEMEER 1899

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

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

SC - UNION - Hamfest. Armory. Union County
ARC

puter

CA - SANTEE - ARC of El Cajon Ham,
& Electronic Swapmeet. Santee Drive-in.
619-561-005

JANUARY 2000

WI- WAOKESHA - Allis RAC, Phil
Gural WONAW, 414-425-3649,

IN - SOUTH BEND - Hamfest. Michiana Valley
Hamfest Assn., Bob Denniston KASWNR, 219-
2910252

FL - SARASOTA - Hamfest. Sarasota ARA,
William Eddie Martin KI4ZJ, 1870 Bahia Vista St.,

NY - YONKERS - Flea Market. Lincoln High
School, Kneeland Ave. 9am-3pm. VE Exams.
Talk-in: 440.425 PL 156.7, 223,760 PL 67.0,
146.910, 443.350 PL 156.7. Metro 70cm Network,

NH - NASHUA - Hamfest. Res Ctr Church. NE
Antique RC 617-923-2665

FEBRUARY 2000

VT - MILTON - NVT Winter Hamfest. High School,
RL. 7. Mitch W15J, 602-8796559

ILLS - Hamfest. Zephyrhills ARC,
Ernie Vanselow KDAVRY, 8137838389
E-Mail: kddvrv@gte.net

Digital Storage Oscilloscopes

From $99.00

AT'C modules turn your PC
into a full-function DSC,
spectrum analyzer, logger, &
DVM. Units DC to 50MHz. v
O-Scope II now in Windows & {1
3.1,95/98, NT and DOS. ———=

O-Scopelp $189.
O-Scopell $349.
Specialtyprobes  call.

ATC is a stocking distributor =

for Pico Technology LTD which -

offers scope modules to :

100MSPS, resolutions from 8 to =

16 bit.

Pico offers PC based data Iuggers from 1to22
channels, 8 to 16 bit and the Enviromon
environmental monitoring system.

Pico products - call

The DFA-5, low cost differential amplifier, cuts through

common mode noise problems to reveal low voltage signals. With NEW
gains from 1X to 1000X and band widths from 20KHz to 1.2MHz,

DFA-5 is the test accessoryto help you work with signals from DFA,S
5Volts to 5 microVoltes. Only $129.00.

Serial Port Problems???
Check out Serial ! ! Our

lowcost serial channel

analyzer only $99.00.

o

<3

pic®

Allison Technology Corporation
2006 Finney Vallet Rd., TX. 77471 USA.
800-980-9806 or 281-239-8500
hitp://www.atcweb.com atc@accesscomm.net

284
427
522
512
427
3.32

hvpu small or |
cdnbd‘nh.

33
1é
25
28
a8
A2
28
21
.21
A7
749

TB3360 2499 23.74 21.37 )i

# Order Line — (800) 824-3432 » International — (724) 495-1230 * Fax Orders — [724) 495-7882

ll+ Tochnicol Support — (724) 4951231 * No Minimurm Order ~ {Ordars under $20 subject o § 5

charge) sUPS 3 day, Blue, Red, & Fed. Ex. Shipping Available [Call for charges)  PA Res. Add 7 %
SuksTm:'Op‘an-FriP'OOAM 5:00 PM (EST) » Corporate Accounts / Quantity Discounts
Awﬂﬁs;\gm%ngDW&MMMMum * Call For FREE
A Complete Line OF Elecironic Components « Email - unielect @ ool.com
Vimmmﬁuw-blwwmm:s.m Unicorn Electronics

FREE SHIPPING!! e reeid o Wuﬂf;:,"p:'i"ﬁf
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Notes on Vibration Detectors

by Joseph ). Carr

and Seismographs — Part 2

Th.'S month' I ast month, we looked at various

we will look at a

clever sensor that

can be used for

ibration sensors. Most of those
instruments are intended to measure
large vibrations, so they are not really
too useful for making an amateur seis-
mograph project (although a couple of
them could be used for that purpose).
This month, we will look at a clever sen-
sor that can be used for earthquake
detection.

Lehman-Type
Seismometer Project

The Lehman Seismometer was
designed by Dr. James D. Lehman of the
Department of Physics at James
Madison University in Harrisonburg, VA.
It was the subject of the "Amateur

|| ]

S NICHROME WIRE
TURNBUCKLE

Aal -

PIANO WIRE OR #26 AWG | Fig

ASSEMBLY

BASE PLATE

SENSOR

The plan (top) view is shown in
Figure 1, while a side view is shown in
Figure 2. A long (75-cm or more) pen-
dulum boom made of 5/16-inch (8-mm)
stock is suspended from an upright sec-
tion (Figure 3) such that its "knife edge"
butt end rests against a strike plate on
the upright section. The last 20cm or so
of the boom is threaded to accept a
5/16-20 or finer hex nut. When side-to-
side vibrations characteristic of an earth-
quake are present, the pendulum arm
will swing back and forth in the hori-
zontal plane. A pair of stops (Figure 4)
are used to prevent over-travel of the
pendulum boom arm. The components
of the seismometer are mounted on a
flat base plate. This plate can be made
of aluminum, wood, or plastic, but it

piano wire or #26 AWG nichrome wire.
A small turnbuckle is used to make the
wire taut and level the boom. The upper
end of the suspension wire is tied off to
the upper cross piece (Figure 5). The
Walker article used an oil burner furnace
nozzle to precisely position the suspen-
sion wire.

Detail in plan view of the lower
cross piece is shown in Figure 6. The
cross piece can be machined from a bar
of aluminum or brass, although some
have made it out of plastic (not recom-
mended, | am told). The ends of the
cross piece are beveled to allow it to be
mounted to the vertical upright mem-
bers. In the center of the cross piece is
the strike plate assembly. Detail for the
strike plate itself is shown inset. A 1/4-

h k Scientist" column written by Jearl Walker | must be level and stable. Do not use thin | inch carriage bolt or other flathead
eart qUAKE iy scientific American (July 1979, p. | material (less than 1.5 cm) for
152ff). This seismometer is said to be | the base. WIRE ATTACHMENT
capable of detecting earthquakes of 4.8 The upright segment is
or more on the Richter scale in the | made from copper plumbing :
detection United States, and 6.0 or more in other | pipe, right angle joints, and a I !
*  areas of the world. pair of universal flanges for (
mounting to the ey A
FLANGE FOR ) BOOM LEAD base plate. The
<—— UPRIGHT TRAVEL LIMIT WEIGHT overall height s
STOPS about 46 cm. A UPPER
lower cross piece CROSS PIECE
B - Q/ holds the strike
A — plate, while _the STRIKE PLATE
=— g7 upper cross piece FOR KNIFE EDGE
\ ﬁ ¥y holds a special wire
attachment point LOWER
KNIFE EDGE ﬂl‘"‘ T fixture (more on this CROSE FIECE
LG e e Lehman DAMPING ISh‘;_fﬂy)- > P Ilel/
u[emm ASSEMBLY n Figure 2, you saw
. SecTion - ASSEMBLY = (20p view). the side view. The by o e
*— BASE PLATE ~ - wire suspending the | T P
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nut, so that it
sits  against
the back of
the strike
plate. When
this bolt s

adjusted, it

will adjust the

position of the strike plate.
A sensor assembly is mount-
ed on the boom arm (refer
again to Figures 1 and 2). It
is used to detect motion of
the boom and translate it
into an electrical signal that
can be recorded on paper or
stored in a computer. Also
on the boom arm is a lead
weight to make the boom
act like a pendulum, and a

machine bolt is used to make the
strike plate. It is cut off from the
threaded segment, leaving only the
head and the unthreaded portion of
the shank. The head is machined flat
and polished. This makes a nice, low
friction surface for the knife edge
end of the pendulum boom.

A hole is drilled through the
cross piece just slightly larger than
the strike plate. A 1/4-20 (or finer)
hex nut is soldered or glued to the
backside of the cross piece such that
its hole is centered over the hole
drilled in the cross piece. A matching
hex head bolt is threaded into the

damping assembly. The
damper is needed to damp out oscil-
lations of the pendulum in order to
spread out the frequency response.
Without the damping assembly, the
vibrations closest to the pendulum’s
natural period will cause the greatest
response. The frequency response is
thus peaked at a specific frequency,
rather than being broader.

Detail for the sensor assembly is
shown in Figure 7. A plan view is
shown in Figure 7A, and a side view
is shown in Figure 7B. The sensor's
*transducible event® results from the
fact that a magnetic field moving rel-
ative to a coil of wire will induce a

Open Channel

UPPER
CROSS

GLUE OR

SOLDER UPRIGHT

——__ __ KNIFE
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LTI

TRANSCEIV
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current in that wire. In Figure 7A, you
will see a strong horseshoe magnet
mounted on the boom arm of the
pendulum. The magnet is fixed with
a wing nut connector of the sort
used to fasten chemistry and optical
apparatus.

inside the curve of the horse-
shoe magnet is a coil of wire. The coil
should be several centimeters in
diameter, and consist of about 8,000
to 12,000 turns of #36 AWG (or s0)
enameled wire. The former for the
coil can be constructed of wood or
plastic. A slow speed drill is used to
scramble wind the wire onto the
form.

Winding the coil can be a dan-
gerous operation, and you take your
own responsibility if you attempt it.

Make sure the drill has a very slow
speed (most variable speed drills will
do this). Fix the drill and the form in
a vise, or other fixture. The wire
should be on a dowel mounted off-
set from the drill and form, but posi-
tioned so that it can be unwound
without kinking. WEAR PROTEC-
TIVE SAFETY GOGGLES WHEN
WINDING THE COIL. Injury to your
eyes could occur if the wire breaks,
or if you do something wrong.

The mounting of the coil and
magnet are shown in side view in
Figure 7B. The mounting assembly
can be made from either wood or
plastic, or any convenient material.

The damping assembly is shown
in both plan and side views in Figure
8. The lead weight is made of
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Figures 7a & 7b - Sensor

detail.

Radio Astronomy Supplies (190
Jade Cove Drive, Roswell, GA
30075; E-Mail jmlras@juno.com

plumber's lead, and is fixed to the
threaded end of the boom with a
pair of hex nuts. The period of the
pendulum can be adjusted by the
position of the weight, if needed.

The damping action is created by
swinging a metal plate through the
magnetic fields of opposing horse-
shoe magnets. When the pendulum
moves, eddy currents are set up in
the aluminum plate, and these, in
turn, create a magnetic field that is
opposite the polarity of the field that
created the current. This is a mag-
netic version of "rust on the door
hinges" to keep it from swinging for
a long time after being excited by
vibration.

The aluminum plate is fixed to
the pendulum by a wooden or plastic
dowel. One end of the dowel is
threaded to fit the thread on, the
eight-mm boom end. A wood screw
can be used to fasten the aluminum
plate to the other end of the dowel.

A variation on the damper
theme is provided by Jeff Lichtman of

and website
http://nitehawk.com/rasmit/jml0
html). Jeff offers a book that he
wrote on earthquake instruments.
The Lehman-style seismometer that
Jeff designed uses an oil bath to pro-
vide the damping function.
Seismometers are usually buried
below grade. Some people place
them in a simple box on a flat rock
outcropping, but that is not terribly
good practice. Others build a con-
crete pedestal and box to house the
seismometer. Thermal insulation sur-
rounding the inner chamber where
the seismometer is located is used to
keep the temperature stable. It is
essential that the seismometer be
perfectly level, and not tilted. It may
take several days to get the seis-
mometer adjusted properly.

More on Lightning ...

My column on the lightning
detector raised a lot of interest, but it
seems that | forgot a detail. The dif-
ferential amplifier is any ordinary

operational amplifier with a high
input impedance. Because two are
needed, a dual unit such as the CA-
3240 devices are usable. Set the
resistors such that the gain is about
100 to 500, depending on the sensi-
tivity desired and the size and num-
ber of turns in the coils. The ampli-
fiers as shown are differential, but if
one side of each coil is grounded,
then a single-ended amplifier can be
used.

The best performance occurs
when the coils are inter-twined as
shown in that article. However, two
coils set at right angles and close
together will also serve the purpose.

The output voltage of the cail is
not high tension. | had a couple peo-
ple ask about high voltage amplifiers
for this purpose. What you are pick-
ing up is not the HV electrical field
produced by the lightning, but rather
the electromagnetic wave (i.e., a
radio signal!) emitted by the light-
ning when it strikes.

The signal sensed by the coils is
the same as the static crash you hear
on an AM radio when a thunder-
storm approaches. In fact, an old
farmer's trick for monitoring the

approach of storms (including those
that produce tornadoes) is to tune an
AM radio to the low end of the band,
between stations, and monitor for
static crashes.

The shielding is used for two pur-
poses, as on any loop antenna. First,
the frequency range is very sensitive
to harmonics of the 60-Hz power line
(they are audible well into the medi-
um wave portion of the HF spec
trum!). But those tend to be primari-
ly electrical fields, not magnetic. As a
result, using a shielded coil will
reduce the coil's sensitivity to electri-
cal fields, while retaining its magnet-
ic field. Make sure that a small gap is
left in the shield to prevent the shield
from acting as a one-turn loop in its
own right.

The second reason for the shield-
ing is that capacitive coupling to
nearby conductive objects (including
the ground) tends to distort the pat-
tern of the coils. The shielding helps
reduce that effect. Indeed, most pro-
fessional VLF-MW receiving loops
used for radio direction finding (RDF)
are shielded for exactly this reason.

WWYV Clocks

Figure & - Damper
detail.

I 10000

ALUMINUM
PLATE

_muum

One of the problems faced by
amateur scientists when collecting
data is automatic recording of the
time of day. If a computer is being
used, then the internal time-of-day
clock can be used. However, those
clocks have a way of drifting into
error over time. Recently, a number
of clocks have been offered that have
an internal WWV/WWVH shortwave
receiver to provide correction. One
clever soul wrote to me via E-Mail
(see "Connections..." below) and told
me that he had found one model
that had the Binary Coded Decimal
(BCD) data line easily available ... and
used it for time recording. Clever
dude! NV

Connections ... 7

1 can be reached by snail
mail at P.O. Box 1099, Falis
mmm,umu—
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Lighter Than Air

. I'm trying to build a twin-engine electric
%momr R/C blimp. The biggest problem I'm hav-
ing is

t I'm not familiar with the way radio receivers
and servos work. | need a way to control the speed of
both motors using one channel for total throttle and
another channel to slow one or the other down so
that it will turn and, if possible, reverse as well. Do you
have any thoughts or comments?

Michael Black
via Internet

. I'm not all that involved with RC myself (my

ast RC plane mysteriously flew off to the wild
blue yonder, never to be seen again; out of radio range,
I'm sure, or jammed by another), but | can give you
some pointers. For instance, there are two schools of
thought on how to control a blimp. The first uses a
rudder and elevators (horizontal fins) to control the
airship's movement. There are two widely-separated
stepper motors that are synchronized like the motors
of a twin-engine propeller plane.To steer the blimp, you
use a servo motor to move the rudder left or right,
and another servo to move the elevators up or down.
Three channels are needed: one for the throttle, one
for the rudder, and one for the elevators.The other
school of thought is to throttle the motors to steer
the airship. This, too, uses three channels to steer the
ship: two for the motor throttles (maybe it can be done
using one channel to throttle a single engine, but then
you'd only have one speed — full ahead) and one for a
servo that sets the angle of the prop to move the blimp
up or down. According to the experts, either is easily
accomplished using off-the-shelf RC equipment that you
can find at most hobby shops.You can also buy blimp
kits, assembled blimps, and specialty parts from the
larger hobby outlets. For more information on blimps,
check out the following web sites.

West Coast Blimps & Electronics
760-375-2108
http://www | .ridgecrest.ca.us/~piri/

Fil's RC Page
http://www.repairfaq.org/filipg/RC/Fils_RC.html

Remote Controlled Flying Saucer/Blimp
heep:/iwww.link.ca/saucer

High-Torque Servos For Robotics

. | met the creator of the "Ninja Turtles" at the
show biz expo several years ago. He said the
turtle's heads were all "D" type servos. I've always want-
ed a real torque-producing servo at a decent price for
larger robotics. If you have some info on this, I'd be
interested. In fact, I'm sure a lot of robotics folks would
like to do more than move a small device via servo!
Walt Noon
via Internet

. The largest pulse-actuated servo (the RC vari-
) | can find is the FMA Direct (1-800-343-
2934; http://fmadirect.com/pages/servo.htm)
§500. It has a torque of 298 oz/in., which translates to
a whopping 18 pounds/in., with a fast response time of

0.20 seconds. Best of all, it sells for a low $44.95. Hitec
has a 224 oz/in. servo (model HS-805BB) which sells
for about $48.49. Airtronics also makes servos in this
torque range, but they sell for a lot more unless you
can find them surplus from outlets like Alltronics
(408-943-9773; http://www.alltronics.com).To get
more torque than this, you need a stepper motor with
a gearhead and optical encoder. Check out the com-
panion feature article "Servos, Steppers, and Optical
Encoders" on page 84 for more information.

Initializing Motorola's
Encore VP GPS Receiver

- | recently read an article that described a sys-
tem using a GPS satellite to obtain a very accu-
rate reference frequency that can be used to calibrate
quartz frequency standards and plot a forecast of their
aging. The article was written by some very smart guys
who are familiar with the theory and construction of
the various equipment needed. |, on the other hand, got
lost when trying to control the Motorola GPS receiver,
which is programmed via the RS-232 port of a comput-
er. | don't get it. How can | use this port for both input
and output the GPS and the interface card require? I'm
not even clear as to whether one or two ports are
needed. | thought reading up on this serial port might
shed light on the subject, but | cannot find your previ-
ous comments on the RS-232.What can you tell me?
W.R. Risk
via Internet

Q - The system you describe is what's called
PS, Differential Global Positioning System.

The system was originally devised to correct for the
dithering of the onboard atomic clock (to prevent
enemy forces from using it to guide their weapons), and
it's often used by ham radio operators for a variety of
applications — including a frequency reference. Here's a

block diagram of the system.
Makoeoks DGPS Terminal L.
| Interface ||  Node Transmitter
Encore VP c

L Computer Input
(Programming)

The Motorola Encore VP receives the signal from
the satellite and sends it to an interface board, where
the various data bytes are decoded and presented in a
format that is recognized by other equipment. Often
the processed signal is rebroadcast over the ham
bands, typically two meters (144.39 MHz). However, the
Encore VP won't do anything until cotmanded. Here's
where the PC comes in.The PC sends setup commands
(you can find the setup software on the Internet at
http://www.tapr.org/tapr/htm|/Ftac32.html) to the
Encore VP through its RS-232 serial port. The PC sup-
ports four serial ports, COMI through COM4, any of
which can be used to setup the receiver. If all your seri-
al ports are in use, temporarily disconnect one of the
devices while you setup the receiver. Once setup, the
receiver can be removed from the PC — unless power
is lost, in which case, you may have to initialize the
receiver again. (Motorola sells a back-up battery option
that saves the setup if power is lost.) Read the next
question for more details on this receiver.

It's Telex, Not TV

. | know you have a good source of pinout

information, so I'm hoping you can help me
with a real dinosaur. The pinout | need is for an old
Telex 10-inch monitor which was manufactured way



back in Feb. 1985 according to the label. The model
number is 207243-002.When it's turned on, the screen
glows amber, but that's it There's a rotary control
behind the front lip, which doesn't seem to do anything.
It has a nine-pin female D connector on the bottom
only marked as "20."
| was also wondering if there's a fairly simple way
to convert an old IBM CGA monitor for use as a color
monitor for aVCR using the RCA output jack? | have
several on hand and would hate to see them go to
waste.
Gary DePietro
gary.depietro@dibbs.com

A;lt’s a Telex display screen, not a computer
onitor. Prior to the Internet, International
business was conducted almost exclusive over dedicat-
ed Telex lines (and still is, to a large extent) because it's
a secure link with a hard copy at both ends that's total-
ly in sync — character by character. That way each
party sees what the other sees as it happens, making it
virtually impossible to alter the document. There are
two types of telex terminal equipment that can be used
for international telex service. One is KDD subscriber
terminals, and the other is NTT subscriber terminals.
For KDD subscribers, a direct tie-line contract is made
between the customer and KDD.The NTT subscribers
can also utilize international telex service by making a
switched access contract with KDD. International telex
service is also available using public telex terminals at
KDD offices, and through telephone lines by using per-
sonal computers and other terminal equipment.

As for using a CGA monitor with your VCR, it's
not practical. The VCR signal is analog with composite
sync and the CGA monitor is digital with separate hor-
izontal and vertical syncs. Such a converter would
require a sync separator and three A/D 8-bit convert-
ers. It's easier to go from CGA to VCR video using an
RGB-to-video converter, rather than the other way
'round.

All About Conductivity Probes

- I'm an avid electronics hobbyist who can't get

enough of my hobby, which is why it's my career
as well. | do a lot of control and instrumentation work
at my job, and one of the instruments is a simple con-
ductivity cell. It measures the conductivity of regular tap-
water, and provides a reading in microsiemens (uS).

Anyway, my probe and meter are currently out of
commission, and in the fix-it shop. What I'd like to
know is the standard setup for measuring water con-
ductivity (meaning probe construction or arrangement),
as well as the electrical parameters involved. Clearly,
merely sticking the probes of a DMM into a sample
bottle does NOT work — | tried it.

I've also tried a regulated |2-volt DC power supply
across a pair of electrodes in series with an ammeter. |
got a result that's in the neighborhood of 500 uS/cm,
but the readings change too much from sample to sam-
ple to be reliable. Also, the probes have a tendency to
form an electrolytic cell, which doesn't happen in a reg-
ular conductivity probe. Any information you could pro-
vide would be greatly appreciated.

Michael J. Gordon
Operations Engineer
NHMFL Long Pulse Magnet Facility

- A solubridge, or conductivity meter, measures
e conductivity of a liquid. Conductivity is the

reciprocal of resistance — that is it expresses the liquids
ability to pass current as opposed to limiting it, as resis-
tance does. Conductivity is expressed in millisiemens
(mS) or microsiemens (pS) per centimeter. If a liquid
cylinder with length ‘L' and cross section 'A’ has a con-
ductance of 'G' Siemens, the conductivity 'S' is equal to

§ =G x UA (Scmiem?) = G x C (Slem?)

It's extremely difficult to accurately measure con-
ductivity using conventional amperometric probes
because of the polarization effect you noted. The most
common solution (no pun intended) is to use an AC
voltage to measure the conductivity of the water, but it
doesn't completely eliminate it To try to get around the
problem of polarization, different probes are sold, each
with a different cell constant. Conductivity sensors are
available in a variety of cell constants, typically 0.01, 0.1,
1.0,and 10. Cell constants are matched to the meter or
controller for the expected range of operation. The dif-
ferent cell constants act like mechanical multipliers for
the solution's resistance. By using different cell con-
stants, the same meter or controller can operate over
the same resistance range for both very low conductiv-
ity solutions (like ultra-pure water) and high conductivi-
ty solutions (like sea water). Unfortunately, this requires
frequent probe changes coupled with a time consuming
calibration for each probe change. Moreover, the results
depend on factors that can't be completely controlled.
Temperature, for example, is of great importance; con-
ductivity increases with temperature at the rate of
approximately 2% per degree C.That's why most con-
ductivity probes are temperature compensated, which
increases their cost.

Recently, | ran across a unique conductivity cell
from Hanna (http://'www.hannainst.co.uk/conduc
tivity.html) that's every bit reminiscent of a low-resis-
tance millichmmeter using a four-wire Kelvin circuit.

—
® ACV &

1kHz

POTENTIOMETRIC
SOLUBRIDGE

Like a Kelvin bridge, the four-ring Hanna sensor
probe is a potentiometric system which overcomes the
problems encountered with amperometric probes.The
meter applies an alternating voltage across the top and
bottom rings. When the probe is immersed in a liquid,
the current flow from ring | to ring 4 produces a volt-
age across inner rings 2 and 3.This current is amplified
and a calculation is performed to give the conductivity
of the liquid.

Don't Zap That Short

- | have a number of circuit boards of various
types that all have shorted components. In the
old days, we'd just clip off the 0.IuF caps until the short
was cleared, but you can't do that with chip caps. Is
there a way to "blast” these with a low-voltage, high
current without damaging the ICs and other parts? |
was thinking that a high-current, 5-volt power supply
would do the trick.
Jeff Kerner
via Internet

- Sure, | can give you a circuit that will blast

ese shorts. The problem is that it will blast the
PC board traces, too. Many years ago, | bought a boxcar
lot of defective AM/FM clock radios which had mostly
shorted AGC electrolytic capacitors. Once | found the
defective part, it was easy to rip out and replace ONE
capacitor, and make a tidy profit for myself by selling
the fixed units back to the manufacturer, Your problem
is more complicated in that the 0.1uF capacitor is plen-
tiful on the boards — and more than one is likely to be
bad.This is just a suggestion, but | think you could apply
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a lower voltage, something along the lines of 3 volts as opposed to the 5 volts
that normally power the circuit, and let your fingers do the walking — walking
across the bypass capacitors, that is, looking for one that's too hot to handle.
That'll be a shorted one. Rather than cut it out, I'd replace it using the SMD
method | described in the Apr. '99 issue (page 9).The cap is really needed.
Unfortunately, this method isn't foolproof, because a dead short will be ice
cold. Do like | did and check out the markings on the defective parts you do
find. Chances are they came from the same lot, and all are likely to be bad.
Good luck!

A Monitor It's Not ...
But The Web Site Is Hot

- | have noticed that you get quite a few requests for information on
specific monitor types and their connector pinouts. | found a wonder-
ful resource for information of this type. It is: http://www.monitorworld.com.
Although | have used this web site to find the pinouts for many different moni-
tors, they have no information on a Sperry Model Number 3617-00 display,
which I'm now the proud owner of two. There's a six-pin DIN connector on
the back labeled simply Signal In.At first, | thought that these were some sort
of data terminal — however, they are classified as an FCC type B device, which
leads me to think they were manufactured for household use. | believe they are
monochrome units and pretty much useless — but I'd like to connect them to
my even more ancient RadioShack TS-1000, if possible. | know this is stretching
it, but | hate to throw things away unless absolutely necessary.
Robert Turner
via Internet

. Hey, thanks a lot for the http://www.monitorworld.com web site. I'm

ure it'll help our readers a lot. Now about your "monitors," you can
toss them because you guessed right. They are terminals that plug into a Sperry
(now Univac) mainframe. The Tandy (RadioShack) 1000, introduced in 1984,is a
nearly 100% IBM compatible, which became its best selling line of computers
ever. It came with an Intel 8088 processor, 640K of RAM, two 360K floppies,
plus a good assortment of serial/parallel/game ports — and a color CGA out-
put. CGA you ask? It's IBMs first stab at color which supports just four colors
and 200 by 400 resolution.You can still find CGA meonitors for next to nothing
by shopping hamfests and computer flea markets — or take a few off the
hands of our next reader.

All About PC RAM

- | upgraded the memory in my laptop and would like to reuse the old
modules in my desktop. I've been trying to get one of those memory
converter cards that change one pin type to another, but so far, the only cards
I've found are for the 30-pin and 72-pin variety. The old memory modules from
my laptop are smaller and have 144 pins. Would you please help me in locating
a |44-pin to 72-pin version?
Luis Garcia
via Internet

. Bad news, they don't make them. | recently upgraded from a Pentium
00 to a Pentium II, and now have a drawer-full of 72-pin SIMMs | can't
use. Must be planned obsolescence. Anyway, you're fortunate that your left-
over memory is 144-pin, which can be used in any number of notebook PCs
— but never in your desktop. In other words, don't throw them away.You can
always sell them. Curious about the types of PC memory out there, and where
it fits? Here it is.

Number of Pins  Bus Width Application
SIMM 30 8 bits 286/386
SIMM 72 32 bits 486/Pentium |
SO DIMM 144 32 bits Pentium |l laptop
DIMM 168 64 bits Pentium |l desktop

SIMM stands for single in-line memory module, which means the pins on
both sides of the plug-in module are duplicated. Whether you connect to the
left or right side, it's the same pin. DIMM stands for dual in-line memory mod-
ule, where the fingers on opposite sides of the PC board have a different con-
tact. SO DIMM is a small outline DIMM primarly used for notebooks. Now |
suppose you want to know about memory speed. Memory modules have
speeds that range from 70 nS to 10 nS. Check your PC's manual to see which
speed your PC needs.As a rule, the faster the CPU clock, the faster the mem-
ory module. And there's no such thing as having too much speed, but too little
speed can hang up the system.The tradeoff is that the faster the memory, the
more the cost — so it's smart to match the CPU speed to the memory speed,
as your manual points out.
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Stepper Motor Driver Needed

- | want to drive an AIRPAX bipolar stepper motor (rated 5 volt, 1.0
amp) from a PIC 16F84. | have seen chips for stepper control, but they
only have 300 mA to 500 mA of current capability. Do you know of a stepper
controller chip capable of driving the AIRPAX directly? I'd love to get this going
so | can make a computer-controlled milling machine using my Shopsmith or
my cross-slide and a Dremel tool.
Jerry Rutherford
via internet

. There are several choices, as you'll discover from the companion arti-
le "Servos, Steppers, and Optical Encoders” on page 84, but for this
particular application I'd use an L297 controller coupled with an L298 driver
— both made by ST Semiconductors. Both chips are available from Mouser
Electronics (1-800-346-6873; http://www.mouser.com/). About $10.00
with shipping (Mouser Electronics doesn't have a minimum). Here's how to
wire them together.
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GPS-Guided Robot

. | would like to build a mobile robot which utilizes GPS for naviga-
tion. Can you point me in the direction of a low-cost GPS receiver
which | can use? | will be using a commercially available single-board computer
(SBC) as the "brains" for the vehicle. Therefore, | must have detailed protocol
specs for the receiver which describe how to initialize and communicate with
the device via the SBC.
K.A. Delahoussaye
via Internet

. I'd use the DGPS system outlined in the previous question. Here's a
block diagram of what you want.
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Receiver Board
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The receiver is a Motorola Encore VP ($290.00), a PC board that measures
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2 by 3 1/2 by 1/2 inches, and the decoder is the TAPR Digital GPS Reference
Satation Interface Board ($199.00); both are available from Tucson Amateur
Packet Radio (940-383-0000; http://www.tapr.org/gps/). The output from
the interface board is in the widely recognized RTCM SC-104 Type | Version
2.| message format.The output is at RS-232 levels and can be processed by
any device capable of receiving RS-232 serial data, like your SBC or, better yet,
a PIC or Stamp chip.As before, the GPS receiver has to be programmed before
use via an external PC. If you don't provide the optional battery backup, the
programming will be lost when the power to the 'bot is turned off — well,
kind of. Actually, the only thing lost is the almanac, which is a history of the
satellites and their position. The receiver itself will re-acquire this information
when power is reapplied, but it can take hours and not to the same degree of
accuracy as the PC's initializing routine. So opt for the battery backup. For
more details on putting this package together, check out the TAPR web site
listed above.

Auto Tune-Up

- On automotive engine analyzers, there's a display that shows spark
leug voltage on the y axis and time on the x axis.As the engine speed
varies, so does the sweep rate of the x axis so that all eight spark plugs appear
in a fixed position on the screen regardless of the engine RPM. If the sweep
rate were fixed, the spark line would expand and contract as the engine speed
changed. | need help designing a sweep circuit that keeps pace with the engine
speed. I'll be using an inductive pickup to sense the ignition voltage.
Mike
via internet

- What you need is a tachometer to monitor the engine RPM and a cir-
uit that converts this value into a tracking sawtooth waveform. For the
tach, I'd use a frequency-to-voltage converter, then use its output to drive a
voltage-controlled oscillator. Here's a block diagram.

Frequency Voltge
to ——~ to ————————{ H-IN
Voitage Frequency

V-IN

) !
L ::lolrrts l__ al:: Plug

Notice that the output of the new sweep generator replaces the internal
sweep circuit of the oscilloscope, and plugs into the external horizontal input.
This oscillator is triggered off the #1 spark plug sensor. The tach output voltage
is generated from the signal derived from the wire that goes from the high-
voltage coil to the top of the distributor cap, which is also fed to the vertical (y
axis) input. Neither circuit is critical, and can be made using 555 chips.
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Both 555 chips are configured as monostable multivibrators. The first (left)
is the tach F/V converter. Its output (pin 3) is rectified and filtered (1N4148, et
al), then buffered by an op amp. The gain of the op amp is set by Rgain, which
changes according to the op amp you select (check out the National
Semiconductor CLC series). The resultant output voltage charges the timing

Continued on page 83
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Chaos rules the
Robot Ranch during
the dog days of
summer.

s | write, it is 95 degrees
and muggy as all get out
in Pittsburgh. We have
one room that's air-con-
ditioned (barely), so my
brain hasn't boiled away, at least
not yet. I've been working on the
code for Breadbot's quadrature
encoders, as well as the substantial-
ly more complicated 12C code for
interprocessor communications for
last month's multiprocessor DT111.

My hope is to get all this work-
ing on plain old 10MHz PIC16F84s,
but | am finding the project to be
very challenging, even without the
heat to muddle my thought process-
es. Then, too, I'm in the middle of a
major changeover in computer and
0S (more on that later), and my six-
month old son is teething. Did |
mention that it's hot?

Anyway, when | get frustrated
with slow progress on software —
especially when it's 95 degrees — |
retire to my basement workshop
where it's cool, and | drill holes in
things for a while. Though the code
| promised last month isn't ready
yet, the hole drilling did do some
good: Breadbot now has a power
switch board.

Civilizing Bread}

For more than a year, I've been
directly plugging the +6V wire from
the battery pack into Breadbot's
breadboard. To turn Breadbot off,
I've had to either remove the AA
cells or yank the power wire. The
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wire is stranded wire and tinned, so
all this plugging and unplugging
takes its toll, both on the bread-
board and on the wire. Thoroughly
uncivilized.

When | first built Breadbot, |
looked around for a power switch |
could plug into the breadboard, but
| never found anything satisfactory.
For Breadbot's latest brain trans-
plant, | decided | should figure a
way to add the switch, perhaps
using the prototyping section of the
DT111 where there would be plenty
of room.

Not long after | installed the
DT111, though, | discovered that it
tended to be a bit wobbly plugged
into the breadboard because it's
twice the height of previous
SIMMSticks I've used. The idea of
adding still more mass to an already
wobbly board no longer appealed
to me, so | searched for another
way.
While | was at it, | wanted to
separate the servo power supply
from the logic supply. Adding a 9V
battery to power the logic is the
way Parallax's GrowBot works, but
where to put the battery on
Breadbot?

The solution is shown in the
photos and Figures 1 through 3.
The board provides a place to
mount the power switch and the 9V
battery holder, and a mounting hole
and spacer connect it rigidly to the
DT111 so that neither board wob-
bles.

It's an easy circuit to build on
perfboard. In Figure 1, SW1is a
three-position DPDT toggle switch,
center position OFF. | wired SW1 so
unregulated logic power from the
9V battery is applied in both of the
ON positions, but the 6V servo
motor supply is on only in the
DOWN position.

When the switch is in the UP
position, | can download and test
code without fear Breadbot will run
away, then when I'm ready to run
Breadbot, | flip the switch to the
DOWN position and let her rip.

The schematic shows some
other nice touches: a power-ON
indicator LED and some tantalum
decoupling capacitors to suppress
noise on the power busses.

Building the Board

Cut a piece of standard perf-
board to the size shown in Figure 2
and drill the holes as shown. The
1/4" hole may require drilling one or
two smaller intermediate holes
("step drilling®) in order to get a nice
clean final hole. For the 1/16" hole,
you'll want to use a
sharp prick punch to
get the drill started

o4

Switched +9V

2

FIGURE 1. Breadbot power switch schematic
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FIGURE 2. Power switch perfboard

between the regular holes of the
perfboard. This hole is for the regis-
tration tab of the switch.

Next, use “super glue” (a cyano-
acrylate glue) to secure the right
angle connectors J2, J3, and J4 to
the board. Be sure you don't get
any glue on the pins. These connec-
tors are subject to a fair amount of
stress, though, so make sure the
bonds are strong.

Now install SW1 from the back
side as shown in Figure 3. Orient
the registration tab so it fits into the
1/16" hole beneath the 1/4" hole
and tighten the hex nut on the
front side of the board.

Next, test-fit the battery clip
with an 1/8" pop rivet to hold it in
place. There's not much clearance
between the switch body and the
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clip, so make sure the clip won't be
exerting any pressure on the switch
when the 9V battery is in place.

Roughen the underside of the
metal clip with sand paper to give
more "tooth" for the glue to grab
onto. Apply the glue to the dlip, slip
it and the pop rivet back into place
on the back side of the board, add
a riveting washer on the front side,
and rivet the holder clip to the
board. Be careful of orientation
because you might not get a second
chance with the glue. The rivet is to
hold the clip securely to the board
and the glue is to keep the clip from
turning.

Place the remaining compo-
nents, R1, LED1, C1, and C2, as
shown and bend their leads to hold

the connector pins and against the
board to provide extra mechanical
strength for the connectors.

The capacitors are wired directly
between ground and their respec-
tive switched voltage output pins on
J4. R1 and the anode of LED1 are
connected together just by
bending their leads parallel
to each other and flat to the
board. The cathode of LED1
is connected to another run
of bare bus wire that ties
into the main ground bus.
Solder, then trim leads.

It's a Snap

The rest of the wiring is
accomplished in three steps.

FIGURE 4. The 12C bus

NOMEEOOK

are the poles of the DPDT switch,
and the upper and lower row lugs —
four in all — are the "throws" or con-
tacts of the switch with the lugs lin-
ing up in a column representing one
half of the switch.

If you use a different switch,
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them in place while wiring. | did all
ground connections first with 24
gauge bare bus wire on the front
side of the board. | refer to this kind
of construction as wire "stapling” or
"stitching" because the ends of each
bus wire run are bent at right
angles (like a staple) and fed
through the board to make the con-
nections on the back side of the
board.

| used needle-nose pliers to
tightly form the wire ends around

First, wire the leads of J1 —a 9V
battery snap-on connector — to the
corresponding pins of J2. The twist-
ed leads of J1 can be dressed to fit
between the metal battery clip and
SW1, though you may have to tem-
porarily loosen the -hex nut holding
the switch so the switch can move
enough to allow the wires to slip
into place.

Second, make the connections
to the switch. For the switch speci-
fied, the two center row solder lugs

then check with an ohmmeter to
find out the proper arrangement of
the contacts. The 6V and 9V power
inputs are wired to the center lugs,
and the switched outputs are taken
off the upper and lower row lugs.
Third, wire the switched con-
tacts to their respective switched 9V
and 6V outputs on J4. The 9V side
of the switch has both switched
contacts wired together so 9V is ON
in either switch position, while only
the upper lug of the 6V side is con-

nected so servo power is ON only
when the switch is in the DOWN
position.

The switch board plugs into
Breadbot as shown with a 0.8" long
by 1/4" diameter 440 threaded alu-
minum spacer to join it to the
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FIGURE 3. Power switch
board component placement

DT111. | cut my spacer from a
longer spacer and filed it to size. In
the photos it may appear that the
top edges of the switch board and
the DT111 aren't parallel as seen
from the side. This is because the
solderless breadboard chassis of
Breadbot itself is curved. It's easy to
compensate for this so the mount-
ing holes line up with each other by
adjusting how deep you plug J2 into
the breadboard.

Eve-Squared-See?

Last month, | gave a very brief
overview of the 12C system. This
time and next | aim to give a full
introduction but, for the whole
story, you'll need to consult various
data manuals and appnotes from
Philips Semiconductor.

If you find discrepancies
between what Philips says and what
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| say about the bus, then assume
Philips is right.

Okay, 12C stands for "IIC" or
"Inter-Integrated Circuit," a simple
but powerful bus created by Philips
in the 80s as a cheap way to net-
work ICs in consumer electronics
products. It is a true multi-master
synchronous serial bus. It has colli-
sion detection and automatic arbi-
tration to prevent data corruption
should two or more masters
attempt to transmit on the bus at
the same time.

Only two lines are required, SCL
(Serial Clock) and SDA (Serial Data).
Bidirectional transfers can be made
at up to 100 kbps in standard mode
and up to 400 kbps in fast mode (I'll
be talking only about standard

mode). The number of ICs that can
be so networked is limited only by
the maximum allowable bus capaci-
tance of 400 pF (see Figure 4).

Each IC can be either a master
or a slave — masters generate the
clock SCL — and both masters and
slaves can be either a transmitter or
receiver during a given bus transac-
tion.

All 12C ICs must use open-col-
lector or open-drain drivers, or
equivalent, to drive both SDA and
SCL lines. This means that any IC on
the bus can actively pull these lines

low but, to output a logic high level,

the IC must go into a high-imped-
ance state so the pullup resistors
(Rp) can pull the lines high.

SDA and SCL are both bidirec-

NOWEEOOR:

tional, so each IC's data inputs are
connected to the open-drain out-
puts. Thus, when an 12C IC reads
the status of SDA or SCL, the level
read reflects the status of the bus.

If the IC is outputting a logic
low, then that's what the input will
see, but if the IC is outputting a
logic high, then the input will only
see a high level if no other IC is
asserting a logic low. This is the
equivalent of an AND gate; the line
will be high only if all the ICs are
outputting logic high. Hence, this is
often called a "wired AND" configu-
ration.

To signal the beginning of a bus
transaction, an IC must first wait for
the bus idle state where both SDA
and SCL are high for at least 4.7
usec. The IC can then signal START
by bringing SDA low while SCL
remains high. Likewise, a STOP con-
dition is signalled when SDA is
brought from low to high while SCL
is high (see Figure 5).

In order for START and STOP to
be unique, then, SDA must never be
allowed to change logic levels while
SCL is high, except when signalling
START or STOP.

As Figure 6 shows, SDA is only
allowed to change state during the
low portion of the SCL waveform
and must be stable while SCL is
high. Whatever value SDA has when
SCL goes high is the value of that
data bit on the bus.

Ack! A Datagram!

Any number of bytes can be
transmitted or received in one data-
gram, but the simplest possible 12C
bus datagram comes when a master
reads or writes a single byte to or
from a slave. In Figure 7, the top
two waveforms in the figure are the
data from the master and slave,
respectively, that drive SDA, and the
SDA waveform below them is the
composite of the two open-drain
data sources. The master addresses
the slave (binary address 0111000),
then reads the binary data 0110101
from the slave.

The transaction goes like this:
First, the master generates the
START condition then acts as a
transmitter to send the seven-bit
address of the slave. The eighth bit
sent is the read/write bit, and the
logic high indicates this is a READ.
When the slave recognizes its
address, it must output an acknowl-
edge (ACK) pulse by pulling SDA
low for the ninth clock pulse. In
order for the slave to assert ACK,
the master must release SDA by out-
putting a logic high during that
time.

If the master doesn't receive an
ACK from the slave (a no acknowl-
edge condition), either because the
slave is busy and can't respond or is
absent, the master must abort the
transfer by generating a STOP

FIGURE 6. Relationship between
12C Data & Clock
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FIGURE 5. 12C START and STOP conditions
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condition.

Assuming the slave is present
and able to respond, though, the
slave becomes the transmitter; it
ACKs, then drives its data bits
onto SDA, and the master clocks
them in. Again, the master must
release SDA so the slave can drive
its data onto the line.

ACK or NACK?

On the 12C bus, each byte
transmitted must be acknowk
edged by the IC that receives the
byte, with the following excep-
tions: 1) when a slavereceiver
cannot receive any more data (its
data buffer is full, for instance);
or 2) when a master-receiver
wants to signal that a read opera-
tion is done. In these cases, the
receiver generates a not acknowl-
edge (NACK) pulse by releasing SDA
to float high during the ACK clock
pulse. A slave-receiver in this situa-
tion must then release SDA.

Another way of saying this is an
acknowledge of a byte received
from a slave is always necessary
except on the last byte received.
Why? An [2C slave will keep trans-
mitting data unless it's told not to.

If the master generated a nor-
mal ACK pulse, the slave would
again seize control of SDA to trans-
mit the first bit of the next byte. If
that bit happened to be a zero, the
master would be unable to generate
a STOP condition because the slave
would be holding SDA low waiting
for the next clock pulse.

But, if during the ACK clock
pulse, the master leaves SDA high,
then the slave knows it must release
SDA and not drive with it with new
data after the ACK cycle is over. In
this way, the master is free to bring
SCL high then bring SDA high to
create the STOP condition.

Note that NACK is not the
same as a no acknowledge condi-
tion. Both involve SDA being high
during an ACK clock pulse, but
NACK is the master telling the slave
not to transmit another byte, while
no acknowledge is the state of the
bus when a slave can't respond to a
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FIGURE 7. 12C bus data read transfer
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master. Because Figure 7 depicts a
single-byte read transfer, when that
data byte is read, it is, perforce, the
last byte, so the master must gener-
ate a NACK.
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shrunk the
COMPUTER!

WE INSTALL NEW N-CAD OR Ni-MN BATTERIES INTO YOUR ORIGINAL CASE.

WE IMPROVE CAPACITY TO BETTER THAN ORIGINAL. <
WE FIX WHAT CAN'T BE FOUND. { OR AFFORDED )

WE PROVIDE QUICK SERVICE. / EXTENDED LIFE FOR OLDER EQUIPMENT

WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED.

WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING.

WE GIVE YOU A 12 MONTH WARRANTY.

WE WILL BE HERE WHEN YOU NEED US / EST. 1880

WE SAVE YOU ™ MONEY ™™ 3§53

s e e e

NO JOB IS TOO LARGE OR TOO SMALL ... VOLUME DISCOUNTS AVAILABLE

GENERAL ELECTRIC UNIDEN RADIO SHACK
19ATO4850P(1200mAH) $34.85 APX6S50 1080 $20.06 HTXPacks = §29.95
10A704860P(1800mAH) $30.95 100010101070 $34.9s New B.4V pack & chgr
PLIGD42978(7TITIGI/3 $37.95 1100 1200 Series § 36.95  1500mAh nimh § 34.95

PicStics are like BASIC
Stamps® on steroids.

SATOS293P 344A4506P $ 34.05 BP205 650mAh § 19.85 KENWOOD

They have more speed, 1"“0" n11ss 1160 $30gs P20 10OMAD $2495 PE2/KNB3  §20.95
more parallel I/O, more Call for a TAD 1450 1510 1820 2195 w‘w:m - :mmmm :;t:
code and data space, and | isit MOTOROLA BP2/BP3/BP22 $16.95 CORDLESS DRILLS
more neat features like a [kakzlielt sLIE] RTIA0NS 4684 434 SUTI8 Ser/COMTI Pt SoamD: M Lo S
real-time clock, 12-bit our Web site NTN 5447 5521 5545 $37.95 BP1S0/CM79  $34.95 Anybrand 120V $ 3298
ADC i NLN 5860 NTN 4327 $39.95 YAESU Any brand 14.4V § 37.98

, and 12-bit DAC. tOdav- MIDLAND FNB3 4121416 $3296 AnyBrand 18.0V$ 4595

70-810 B16 B19 B21 $30.95 pENB192126273883295  COMPUTER PACKS
B25826B32B36B60 $3995 FNB 1011172535823.95 Send battery for quote.

=
WWW.MICIK( FOR INFORMATION ABOUT YOUR REQUIREMENTS ..... CONTACT US:

. PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM

SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL

fOO O 6 E ANE 5 VISIT OUR WEB SITE hrip://members.aol.com/primecell/primecell. htm
@g‘g -_207-’ reooes W EALLER Y REBUILD SERVICE
- MANY OTHERS AVAILABLE - WRITE QR CALL

W (407) 00 FREE CATALDOG E
740 Florida Central Phwy., Longwood, FL 32750 |8 tored racomark of Parafan — ] ADD$4.50 SHIPPING & HANDLING PER ORDER
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7-bit slave address RW Ack Data byte write to slave

U E o 0 B 8 000 e 00 B0 o0 G

B Masterto Slave [ sSlave to Master FIGURE 8. 12C bus data write transfer

explode yet, then you either already
know all about I12C or you weren't
paying attention. Go back and
reread the above sections a few
times until it all makes sense).

Next time, I'l get into the intri-
cacies of multi-master bus arbitra-
tion, clock synchronization, and the
timing parameters of the SDA and
SCL waveforms. Now, though, I'l
switch topics to my new ...

Robot Development System

The beginnings of my robot
development system came when |
realized about six months ago that |
could no longer afford commercial
development software. It's not just
a matter of money (though that is
an issue), but of time and energy
expended getting commercial apps
to work.

| spend a significant amount of
time recovering from application
crashes. I'm not talking about exper-

Figure 8 shows a data write same slave as in Figure 7. Since this so there is no problem with generat- | imental, use-at-your-own-risk beta
operation where the binary data is a write, the master is in control of | ing a STOP condition. versions, but well-established, sup-
11110001 is being written to the SDA except during the ACK cycles (If your head isn't ready to posedly solid commercial programs.

\ g
| ON-LINE
A DEGREE ON A DISK- Te ?ndl er CATALOG PTO- Klt
] . I echnologiecs www.weedtech.com
Electro Science Applications Inc. * 500+ formulas and simulations - - 4 .
* Unit conversions and data PO Box 2426, Ft. Walton Beach, FL 32549 Voice/Fax B50-863-5723
EM FORMULARY tables e - : :
* Physical constants I Stackable RS-232 Kits Phone Line Transponder
* Electronics, communications, Digital YO - 12 VO pins Indvidually configurable for input or output. I { 7 Indiidus) output pine are controlled
p b,
radar DIF switch stack up to 18 same port for 182 § | with buttons 1-7 on your touch-tone
| VO polnts. Tum on/off relays. Semsmmhmslwom button presses, | | phone.  Automatically  answers
= Antennas, filters, OpﬁCS 4x4 matrix decoding using auto-debounce and repeat. $32 :llp.:::ﬂ. Mdol::?wm :wmk
* Physics, math, space science | Analog Input - 8 input pins. 12-bit plus sign seltcaiibrating ADG. | | e Out pin instructs. nit to pick
. nd educational /| Returns results in 1mV steps from 0 to 4085 programmable one and dial user entered numboruf
ey e ] :"az";n‘:'.':,.vfr,zzﬂ:,"rwm' e n 5l | | P
Self-contained and intuitive ff Howe Avtomation px-10) © a TW523 and your
z W port. m:x—m with your home-brewed
you'll be up and running in programs. Full coilisi with auto ha 39 DTMF Decoden’Logger
minutes. Fast menu and hypel;j— L o e b o ey d Eﬁmmwéf v . :‘Lul;iiﬂ?
linked access to equations an 865'5723 Weader, Tery <G>, Keap & og of il ncoming ca. Block ot oo 10 ehasncir LCD. Holda the
data. Current version |.7 works out unwanted callers to your BBS nroiﬁaflnodﬁnan lications,  $35 |..1'"a°43='m:m” e .
§ . Tour.h Tone Input - Decodes DTMF tones and sends them to Connect di to radio teceiver's
with Windows 3.1, 95, or 98. K.gp;logolglloutgoingcalll uummcumlnung‘. speaker terminals for off-air decoding
infout Io?Q Send commands to the of repeater codes, of numbers dialed
and/t Wkisul\ngammwwhuno on a radio program. $55
ELECTRO SCIENCE APPLICATIONS, INC.
P.O. BOX 11158, TORRANCE, CA 90510 IR Remote Control Receiver Telephone Call Restrictors

To order, call (310) 539-2422 or E-Mail esa@earihlink.net g gt e b

Send $29.95 check or money order (CA residents add 8.25% sales tax). fﬂu"t';:. 'éo'?uﬁ'uﬁ;u vChe ug::;m etc. || | momory. ot ¢ AL Wod oo ot sl i e

Two modes of operation; either prevent receiving or placing
telephone calls (or call prefixes) which have been entered Into
memory, of prevent those calls (or call prefixes) which have *not*

Foreign orders add appropriate shipping charge. with ‘your TV remcte, 7 \ndivicual output
pins can be assigned to any button on ﬂ{:ul
Electronic and RF design services also available. o ige for

Visit us at http://www.esap.com

Block out selected outgoing  Block out selected Incoming
calls, Bypass atany time using  calls. Calls identified using
your password. $35 CalleriDdata $48

=
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And | still get hangs and crashes at
least three times a week. I've done
all the usual stuff with Norton
Utilities and have spent countless
hours on the phone with the soft-
ware companies, but none of it
helps.

Now, I'm a confirmed Mac user,
but | do use DOS and Windows for
certain purposes. And, even though
| find the Mac easier to use for
most jobs, | see no difference at all
between my Mac and DOS and
Windows machines in the number
of application crashes that also
crash the OS. Commercial software
— especially commercial operating
systems — devour too much of my
time.

There is out there, though, an
OS legendary for almost never
crashing, with uptimes measured,
not in days, but in months and
years.

Linux.

Individual applications may still
crash, but they don't take Linux
down with them. And Linux is very
low-cost (free if you download it).
To understand Linux's extraordinary
reliability, take a look at the Linux
resource sidebar. In particular, | rec-
ommend reading the papers by Eric

S. Raymond. | knew there was
something special going on in Open
Source software, but | didn't really
understand why until | read these
papers. Recommended.

There's not much mobile robot-
ics development software commer-
cially out there anyway, Mac or PC,
and what there is | can't afford. This
points toward leveraging public
domain and university Al software
and research, and using free soft-
ware programming tools wherever
possible. Most university software is
meant to run under some version of
Unix, and hence, will run under
Linux.

More Horsepower

On the hardware side, I'll use
current generation desktop ATX
motherboards to develop code for
next generation embedded con-
trollers. Don't worry, I'm abandon-
ing neither Breadbot nor low-end
microcontrollers. | want to increase
the amount of computing power |
can throw at some problems, that's
all.

The advantage is that desktop
motherboards are dirt-cheap, stan-
dardized, and universally available;

NOMEEOOK;

Item Description
c1,C2 10pF, 16V tantalum P
n 2-pin right angle male Waldom connector
12, 14 4-pin right angle male header
3 9V transistor battery snap connector n
LED1 Red high efficiency LED
R1 6.8k ohm, 1/4 W, 5% R
SWi1 DPDT switch, 3-position, center OFF
(RadioShack #275-1545 or similar) T

Misc:

0.8"x1/4" dia. 440 threaded aluminum spacer ,

1.80"x2.05" perfboard, 1/10" hole spacing

Any waveform you want!

@ Synthesized Signal Generator ® Function Generator
: Clean sinewaves DC-21.5 MHz with .001% accuracy! Ramps, Triangles, Exponentials, Noise & more.
.01 Hz steps. DC Offset. RS232 remote control. 0 to 2 MHz in 1 Hz steps. Continuous or Triggered.

' ® Arbitrary Waveform Generator ® Pulse Generator
j 40 Megasamples/Second. 32,768 points. 12 bit DAC Digital waveforms with adjustable duty cycle

VI -

DC to 21.5 MHz linear Int/Ext AM, SSB,
and log sweeps Dualtone Gen.

|1

Pulse Generator

R T M e e
Telulex Inc. model SG-100A
v 21.5 MHz
v .01 Hz steps
+ multi-unit
phaselock

Int/Ext FM, PM,
BPSK, Burst

-

Arbitrary Waveforms Unlimited Possibilities!

http://www.Telulex.com
Email: sales@Telulex.com

New
Features:

Noise
2455 Old Middlefield Way S Tel (650) 938-0240
Mountain View, CA 94043 Fax (650) 938-0241

Write in 39 on Reader Service Card.

Telulex Inc. A
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A/D CONVERTERS
with SERIAL OUTPUT

Tiny (1.757x1.417) fully assembled and
tested printed circuit board includes two 8-
bit A'D converters and one digital input. Up
to 16 units addressable (DIP switch setting)
totalling 32 converters on a single serial port.

socket. Sample soft in BASIC included
Requires 8-28Vdc At
*$49.95*. Optional

DC adapter $19.95. m

1-2mA.

www.glentech-rf.com

Serial Port Problems ? ? ?

No heavy, aging serial protocol analyzer
available? Use Serial to turn your PC into
a test tool for asynchronous serial
communications, Serial uses your PC
serial ports to capture data, control and
time stamps to give you what’s needed to
develop or debug your serial

US§99.00
Full Duplex monitor cable US$40.00
Allison Technology Corporation
2006 Finaey Vallet R, Rosenberg, TX 77471
sno-mma or m-m.asm Fax: 281-239-8006
tp:ih b.com ate(@; net

Output is ASCII encoded bit count (0 to 255)
at 2400 BPS via RJ-11 interface. Fully
programmed PIC16C71 installed in IC

000,000 WALL
-rhANéFonMERs

@?"’?

3VDC/100MA .... CX099 ...
6VDC/100MA .... CS039
9VDC/100MA .... CR314
12VDC/200MA ...- CS033
13.5VAC/400MA.- CR574

Min 1000/type — Call for other types

URPLUS TRADER

PO Box 276
Alburg o
Tei: (0O1) 014 Fao oaza
ax: (01) 514-345-8303

hittp: 73,

ISHIELDED LOOP RE(.'-EJVE.I
30M, 40M KITS W/ ANTENNA.
VERY SENSITIVE. HAS HIGH
IMMUNITY TO QRN & LOCAL
AM BROADCAST.. $82.50 rr
12/14V PULSE BATTERY TESTER

{LEAD ACID). ATTACH THE BATTERY &
PUSH THE BUTTON TO DETERMINE IF THE
BATTERY NEEDS RECHARGING. A MUST
FOR THE GLIDDER SET, BOATERS, ETC.
BASIC KIT . vieiere. $ 55.50 PP
ASSEMBLED WITH ENCLOGI.I‘RE $106.50 PP

THE BEST “LITTLE” LOW BAND ANTENNA
160M: 130° OVERALL .. ... §54.45 PP
CODE PRACTICE OSCILLATOR... $23.45 PP

SEND FOR FREE CATALOG
1-800 JADE PRO (523-3776)
www.jadeprod.com/

email: jadepro@jadeprod.com

0.75
-$1.45
- $1.45
- $0.99
-$1.29
24VDC/500MA ... CR174 -.-. $3.40

JADE PRODUCTS E. HAMPSTEAD NH 03826-0368

TVB5PJ & TV 86
CABLE CONVERTERS
VOLUME &
NON-VOLUME CONTROL

SALES/SERVICE
VOICE 1-800-473-0506
FAX 1-800-488-0525

FOSS
WAREHOUSE

DISTRIBUTORS
285 Schenck St.
N. Tonawanda, NY 14120
www.fossw.com

the disadvantage is that ATX boards
are power hungry, consuming 20 to
30W on the DC side of the power
supply (less, actually; the 30W typi-
cally includes various floppy, CD-
ROM and hard drives, and a video
card).

By the time my code is
debugged and fleshed out, | figure
lower-power embedded Pentium
systems will be available — say, in
PC/104 form factor, and maybe
they'll even be affordable. In the
meantime, | trade off battery life for
more computing horsepower. Plus, |
can be secure in knowing that the
target controller board is truly iden-
tical with my desktop development
system.

We also have manual low pressure machines for
injection moiding of very small runs or prototypes of
parts up o 2 0z. At a surprisingly low price.

USA. Office: VAV Mach. And Equip. Inc.

Tel. (218) 387-8101, Fax (281) 397-8220.

Please send biua prints or samples 1o

Marketing Tech. S.A.eAlamo 93, 4 PisoeSla. Monica,

Tiale Eco. De Mexico 54040#Tel. 011 (525) 36" 3351
Fax. 011 (525)361-5996. AT"N: VICTOR M, MCNDOZA
e-mail marklech@infosel net mx

Okay, so this is my $1,600.00
budget baseline system:

= ABIT BX6-2 motherboard

« 366 MHz Celeron

= 64 MB of PC-100 ECC
SDRAM (expand to 1 GB as memo-
ry prices fall)

« AGP video accelerator

« 19" Mitsubishi Diamond Pro
900U monitor

- 8.4 GB IDE hard drive

« 32X CD-ROM

« Upgrade slot 1 CPU to faster
Pentium Il or lll in a year

= ATX mid-tower case, modem,
mouse, keyboard, etc.

From what I've read and heard,
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PROGRAMMERS -

ADVANTECH EETOOLS NEEDHAMS DATA VO ICE TECHNOLOGY HLO
SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK

el |

(Mnn MEGAMAX MEGAMAXA SIAMSP TESTER EMUPA

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX
629 ICE TECH MICROLY 795 CHROMA SIMM/SIP
450 EETOOLS ALLMAX + 359 MOD-MCT-EMUPA/R
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUPR
509 EETOOLS MEGAMAXA 49 EPROM 1G TO 512K |
369 XELTEK SUPERPRO Il
409 XELTEK SUPERPRO Il P
249 XELTEX SUPERPRO L
145 XELTEK ROMMASTER Il
479 MOD-MCT-EMUPA
739 STAG ORRIT-32

&9 EPROM 1G 1O IMEG
99 EPROM 4G TO 1MEG
199 EPROM 156G TO 1 MEG
89 EPROM 1G TO BMEG
129 EPROM 4G TO BMEG
250 EPROM 8G TO BMEG

LABTOOLAE  MICROMASTER SUPERPRO  ALLMAX PLUS ROMMASTER2
General Device Instruments
Sales 916-393-1655 Fax 916-3924949

Web www.generaldevice.com E-Mail icdevice@best.com

CABLE SECRETS!!!

Want to kno"h,?
Visit us at httpi//www.worldwyde.com
* Find out how “Test” Devices work
¢ Installation of “Test " Devices

. Dum-nmhlln' Methods lxq.l:-lnod
= Detailed Construction of “Test"” Devices

PCR’'s in Minutes
From LaserPrint!*

aiexnt * Or Photocopler
Use household

Iron to nppl\l

Adds on Extra Layer of | Transfers Laser Printsr
Resist for Super Fine or Copier Toner os
| Unes on Std Clod Bds | Resist to Std God Bds
205h$30/405h$50/1005h$100 Blue/Wet (No Mix)
Somple Pack 5 Shts Blue + 5 Shts Wet 320
VISAIMC/PO/CHIMO $4 S&H - 2nd Doy Mall

Techniks Inc. P.O. Box 463 Ringoes NJ 08551
908)788-8249

Guaranteel-Dealer Inquiiies lovited |

100% Money

ABIT's BX6-2 motherboard is quite
stable, even when overclocked.
Maybe its best feature, though, is
that it incorporates their Softmenu
BIOS, which eliminates all on-board
jumpers. Softmenu allows varying
CPU clock and voltage so | can
experiment with power consump-
tion vs. speed tradeoffs:

- CPU voltage variable from
1.30 to 2.30V in 0.05V increments

- Supports bus multipliers of 2-
8X in 0.5X increments

» Supports bus speeds from 66
to 133 MHz

All the pieces have arrived. Now
all | have to do is put this monster

Sealed Lead-Acid/Gel-Cell
12V: 7AH $19, 2.3/4AH $16
18AH $39, 1.2AH $13
6V: 4AH $9, 10AH $13

Quantity Discounts Available
Call for other models

Aventrade
4518 Temple City Blvd., Temple City, CA 91780
Tel. 626-286-0118 Fax 626-287-9618
E-Mail: sales@aventrade.com
www.aventrade.com

Build Your
Electronics
Library
At A Price You
Can Afford!

Check out the

HOT DEALS at the

Nuts & Volts Bookstore!!
(See ad page 9.)

As 3 paid subscriber, you’ll
get 10% off the listed price!!

Convert RS-232 to RS-485
or TTL/CMOS for Only $49.00

Indicators. & o : S
COMMUNICATIONS CONVERTER

® FULL SCHEMATIC AND DOCUMENTATION

¢ FULL FAMILY OF MODULAR DESIGNS

# RS-485/RS-422 REMOTE I/0 MODULE KITS

* NETWORK SOFTWARE AND SOURCE CODE

® AUTOMATIC OR RTS UNITS AVAILABLE

® RJ-11/12 CONNECTORS OR TERMINAL STRIP

® TURN YOUR PC INTO A DISTRIBUTED DATA
ACQUISITION AND CONTROL SYSTEM

together. You'll hear more about
that, as well as 12C and Breadbot,
next time. 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




GPS Design Kit — $379
The design kit SGMSS00KS s a complete and immediately
usable méans of evaluating the SIGEM GPS raceiver modula
and high periormance GPS antenna, which are includad in
tha kit. Software running on the GPS receiver module

SGEM Ine.
e e
Tet (613)271-1601 (Can)

(541) 6233733 (UBA)

Fa: (813) 2711008

Te ar Soft S
STOP using your phone lines 1o test and demonsirale
your telecom devices. Our affordable telephone line
simulators offer authentic USA dial tone, busy signals,
ringing, and exceptional speech quality.

RiNG-IT! Tewco Smuraron

* Single Line (two RJ-11 Jacks)

+ LED Display

* DTMF Operation

+ Automatic Ring-up Mode

« $325 (§148 kit available)
PARTY-LINE TeLco SmuLaror

+ Six Extensions

« Caller-D (Name/Nor)

* Distinctive Ringing

» $425 (5100.95 kit

o Digital Froducts
CEEMEREE

134 Windstar Circla
Folsom, CA 95630 USA ["yrea |
Tol: $16-985-7218  tmiial
Fax: 916-885-8460
w.digitalproducts

GPS Units

Trimble Placer 400 _$79.95

6 Chan. & Magnet Mt. Ant.
_Trimble SVeeSix $89.95
[ wi Diff. & Mt. Ant.
Rockwell MicroTracker LP  $89.95
5 Chan., Module w/ Differential
& Mag.

___ &Mag Mt Ant
ACE GPS Mag. Mt. Antenna $54.95
Call for Software Packages

Communications Surplus

713-526-8000 or 1-877-878-6GPS(477)
Ishaefer@fiash.net Fax to 713-522-6309

Program PICs in Basic
Complete kit to get started!

115.95

Inchudes:
, PIC, Cable & Batteries

Electronic Products
(248) 515-4264  Fax: (413) 825-0377

www.elproducts.com

WESPEE:IALIZEIHSINGLESDEDJ PCTS

PCB
LAYOUT

PER COMPONENT PIN  $100.00 MINIMUM

ENGINEERING
DIAGRAMS

PER COMPONENT PIN  $100.00 MINIMUM

V&V MAC 1.

LCD Terminal $99

Re-Programmable

LCD 240 x 64 EL Backlit
RS-232 Port

1200 Baud Modem

8051 Compatible Microcontroller
192k Low Power Static Memory
Infared Transmitter

Nicad Battery Pack

QWERTY Keyboard

FM SCA Data Receiver

Junkware.com
hitp//www.junkware.com

New!
ActiveWire™USB
Simple USB Interface

$59 plus shipping

ActiveWire, Inc.
www.activewireinc.com
ph(650) 493-8700 x(650) 493-2200

2.4 GHz Wireless
Transmitter & Receiver

SBC2000-074

2.4 GHz ~ 2.48 GHz User Selectable
Over 700" Range and 4 Chl Auto-scan
NTSC, PAL, Composite video B/W or Color
2 Audio Inputs may be used for digital data
Customizations including battery packs
and Special Frequencies
Matco Inc.

(800)440-0299 or (800)719-9605
www.mat-co.com

T
Versatilify sfzii'fing $64 each.
Voice: 303.422.8088 Fax: 303.422.9800
www.sbc2000.com

esta Technology, Inc.

PC BOARD This Could Be
SERVICES

PCB Design Larout I o “ R
s'ﬁ'nru ole
SMT
Multilayer
PCB FABRICATION
In-house Prototypes
Single and Double Side

Plate Thru Hole
ASSEMBLY Read by thousands of
electronics consumers,

Thru Hole
For information, write or call:

Small Project Specialists
Serving Engincers and Hobbylsts Nuts & Volts Magazine
430 Princeland Ct., Corona, CA 91719

r 16 Years
MIDLAND TECHNOLOGIES (909) 371-8497
FAX (909) 371-3052

800-726-8871 Voice
406-586-0300 FAX

QUALITY KITS
#1 Source for Electronic Kits
Great selection of Hi-Fi AUDIO Kits,
PSUs, Transmitters, Oscilloscopes,
PIC Programmers, and much more.

Toll Free Order Line:
1-888-464-5487

Secure On-Line Ordering
www.gkits.com

Call 613-544-6333 for free catalog
Nerth American Kit Distributor

49 McMichael St., Kingston, ON
K7M 1M8, CANADA

We buy and sell:

» Resistors
* Circuit Breakers
é)onan‘ts = Semiconductors
« All MIL-SPEC *|Cs
Electro-Mechanical
Devices

Home Office (sales)
610-255-3761 * FAX 610-255-3548
Morrisville Office (purchasing)
215-295-3507 = FAX 215-295-8633
E-Mail: a earthlink.net
For more info check out our website:

Plans-Kits Unlimited

ALL ALUMINUM CONSTRUCTION LOW COST
OFFER GOOD OMLY N THE 48 STATES. ENDS DECEMEER 20, 1009, LMIT OME
REQUEST PER CUSTOMER. MALED 15T CLASS, ALLOW 12 WESXS FOR DELNVERY

1839-D WEST VISTA WAY #8515, VISTA CA 52083
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EMBEDDED DOS
Flashlite-V2.

2 Serlal Ports

Development Kit - $158 Includes:

*Flashiite V25, 10Mhz, 512K Ram/ 512K Flash
# Borfand C/C++ 4.52 Development Software on CD

quip.
Telegraph — 40's, 50's & 60's Radios -
Early TV - Auction Reports & more...
1-Year: $39.49 ($57.95 by 1st Class)
6-Month Trial - $19.95. Foreign - Write.
A.R.C.,P.0.Box 802-G23 s
Carlisle, MA 01741 )
Call: 978-371-0512 — Fax: 978-371-7129|
Web: www.antiqueradio.com

ASSEMBLY &
ENGINEERING

Producible designs since 1970
Contract Engineering
Embedded Microprocessors
PCB Layout and Packaging Design
Analog Including RF to 1 GHz

Assembly
High-Speed Fuji Surface Mount
Through hole
Tum-key or Kit
Run sizes one through thousands
Test and bum-in available
Bilocon Corp.
800-736-5927
425-353-2276
www.bilocon.com

ASTRO TOO

Surplus/Electronics Equipment

82

Web Site: AstroToo.Com
E-Mail: Astro@AstroToo.Com

2854 Sarno Road
Melbourne, FL 32935

(407) 253-3371
Fax: (407) 727-1546

When visiting Central Florida,
come see us!
1-95, Exit 72

VIDEO PRODUCT S

CNL-100 BX-120-P

$49 $59 879

« 430 TV Lines Resolution

+ 9-14 VDC Operation

« Infrared Sensitive

» SX-800 has Audio Output

» A:300 Camera Enclosure also available

SX-800 |

10&14 Hour Telephonol
Recorders sum .$69.m5 v

mmm-lwm
Hour $89.5H

starls recording whenh the

phone is pi up and stops when you hang}
up. Remrgd:iboﬂ\ gdes of the conversation!

Printed catalog $3 (free with order)
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MATCO, INC.
Schaumburg, IL
1-B00-719-9605 » 1-847-619-0852 FAX
E-Mail — info@mat-co.com
Website — www.mat-co.com

FULL SIZE TOGGLE SW. 1/2° DIA.
MODEL  RATING
1
SA/125V
10A/125V
250V

D135
on-offon
DPOT D130
mom-otf-mom

3A/250V 3

MOMENTARY PUSHBUTTON swm:n:s ul' om
SPST Nor Open DM1 34/125V 27
SPST Nor Ciose DM2  3A/125V 32 7

ANY ORDERS LESS THAN 100, ADD 20¢ EA
LEDs Red, Yellow, Green — $12.00/100 s1nonnm
DEMAR ELECTRONICS
P.O. Box 7215, Algonquin, IL 60102
Toll Free 877-655-6433
Fax 847-854-4434

E

Stereo Microscopes for
Large PC boards
9 in. arm for
I Large hoards
-10X & 30X
<Dust cover
-Eye guards
-5 year warranty
ST 231P - $395.00

EBEsST=
3 jlittle@netwizards.

iatlad Tehwini )
3580 Haven Ave. Redwood City. CA 94063
650/367-8320 Fax 365-5845

SOLAR ELECTRICITY

All manner of photovoltaics and
solar electronics available here.

www.planetarypower.com

P.V. Power Corp.

Inverters, Controllers, Racks,
Meters, Shunts, Fans, Pumps

(877) SOLAR PV

MSC Electronics
PO BOX 461 Jessup, MD 207
(301) 497-1600
FAX (391) 497-1925

CABLE BOXES

CUT MANUFACTURING COST!
WE ACCEPT SMALL ORDERS TOO.

USA Office: VAV Mach. & Equipment, Inc.
Ph: (281) 397-8101, Fooe (281) 397-6220,
Mexico Plant: Marketing Tech.

Ph: 011 (626) 361-3361, Fae 011 (525) 361-5996.

CONTROL - MEASURE - INPUT

MODEL 40-$109 =
+ RS-232 interface

- 28 lines digital VO

+ Eight analog Inputs
« PWM output

= Three stepper ports

MODEL 100-§279

- 12-bit 100KHz A/D - Four analog outputs
= Three tmer counters - 24 digial IO

PRAIRIE DIGITAL, INC.

920 SEVENTEENTH ST., INDUSTRIAL PARK
PRAIRIE DU BAC, Wi 83578
TEL: (608) 843-8599 - FAX: (608) 643-6754

softwarecloseouts.com

DOS - Windows - Win95
UNIX - MAC - Upgrades
Secure on-line ordering

softwarecloseouts.com

Corel Office 7 $29
Norton Anti-Virus 2 $5
Windows WGP 3.11 $39
Office 4.2upg $39

Up to 85% off titles by Symantec!
softwarecloseouts.com

New Arrivals Weekly!
Hard-to-find a specialty ...

We buy your surplus software.

softwarecloseouts.com

STATIC RAM
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62256 8254
80C31
* Many more parts in stock
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.
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capacitor of the second 555 timer (right), which generates the sweep needed
for the scope display. Be aware that this is just an expanded block diagram
(I've never built it) and the values listed are only ballpark figures — values that
you can start with, but will have to tweak to match your scope's and car's
needs. If you run into problems using an inductive pickup, | suggest an NE2H
neon lamp coupled to a homemade optical sensor using shrink tubing.

I-Worm.ExploreZip Cures — Free!

4\, new Internet Worm virus, called I-Worm.ExploreZip (I've seen it
— Lspelled many different ways), is hitting corporate networks and end-
user PCs around the world at an extremely rapid pace. Once a PC is infected
it will reply using MAPI to every E-Mail received by that PC.The reply E-Mail
contains a copy of the worm and reads as follows:

oHi "name of recipient" !

ol received your email and | shall send you a reply ASAP.
oTill then, take a look at the attached zipped docs.
oSincerely

I-Worm.ExploreZip contains a very malicious payload. It uses Microsoft
Qutlook or Microsoft Exchange's MAPI to mail itself out by replying to the
messages you receive. It attaches a file called "ZIPPED_FILES.EXE" that, upon
execution, infects the recipient's PC. Unknowingly, users execute the attach-
ment since it has the familiar icon of a Winzip file and it apparently comes
from a known source or friend.

Fortunately, it's not a very destructive virus in that lost data can be recov-
ered. Unfortunately, some companies are capitalizing on this malady, to the
tune of hundreds of dollars. | did a search of the web — with the help of
http://www.internetwire.com — and found three top-notch companies that
are willing to fix the problem for free. Here they are.

* Emergency Undelete, a free utility originally developed to recover
accidentally deleted files from Windows NT network disks, is being used by
companies all over the world to help recover data destroyed by the
ExploreZip worm. It can be downloaded free at http://www.undelete.com.

* GFI, leading developer of E-Mail security and management software,
offers a freeware version of Mail essentials for Exchange/SMTP that's able to
protect a corporate E-Mail system from the dangerous data-destroying E-Malil
virus, Worm.ExploreZip. Other anti-spam features in the freeware Mail essen-
tals version include checking for incorrect "From" headers and addresses in
the E-Mail body, real-time black hole list support and more.The freeware anti-
spam version can be downloaded from: http://www.gficomms.com/mes
index.htm. The download contains all the Mail essentials features, valid for 60
days; however, the anti-spam feature does not expire and remains fully func-

tional.

* Panda Software has added detection and disinfecting of this extreme-
ly dangerous Internet worm to their software programs, and has posted free
“good-riddance” software on its website at http://www.pandasoftware.com.

MAILBAG

Dear T}:
Regarding your May '99 answer for the reader wanting aVGA cable for
his Macintosh lisi, the llsi and earlier Macs don't do VGA.They have only a
couple of scan modes and VGA isn't one of 'em.The llsi does 640 x 480 at
Apple's own 67 Hz rate.The first Macs to do VGA, at 60 Hz, were the LCIII
— the model released after the lisi. So, while your info about how to build a
VGA cable for Mac is correct, it won't be helping the particular reader who
requested it. | suspect that some SVGA monitors can handle this, but none
that | have in house. Also make sure to tell the reader to wire the cable for
640 x 480 mode.
Fred Martin
via Internet

Response:

| wasn't aware that the scan rate changed somewhere between models.
Neither did my sources, who sell this adapter cable. In case you missed the
answer, here is the pinouts of the adapter again — corrected for SYGA moni-
tors that can do 640 x 480 at 67 Hz. Thanks Fred!

TJ Byers
Q & A Editor
Mac lisi SVGA monitor
_Pin Bin Function
I 6 Red GND
2 I Red
3 -- Composite TTL sync
4 - Monitor sense 2
5 2 Green
3 7 Green GND
7 - Monitor sense |
8 - not used
9 3 Blue
10 - Monitor sense 0
1 = GND
12 14 Vertical sync
13 8 Blue GND
14 10 Horizontal sync GND
15 13 Horizontal sync

DearT]:

| read with interest your remarks on GR Variacs in the June '99 issue, but
was sorry you did not remark on the real novelty of the Variac design: the use
of a graphite brush which made contact with several turns of the winding at
once, but had enough resistance to not load the nearly shorted turns too
much. This feature provides a smoothly adjustable voltage rather than steps as
would have been the case of a meullic contact moving from turn to turn, and
not touching two at once.

TJ Byers Bob Meade
Q & A Editor via Internet
0 0000000000000000000000000000000000000000000000000000000000 ..
SOLAR POWERED £ | POWERFUL .
SPACE EXPLORER KIT - 2 SOLAR MODULE WE ALSO OFFER OVER

Do you want 10 have the ultimate go-anywhere solar

powered educational car? I 50, this is the ane for you

This car is the “Sport Utility™ type of solar cars, able 1o

slowly rumble like a tank over grass, small stones or

obstacles. and up slopes (40° or less)! This easy to

assemble solar car has a high torgue gear box, a tank type & electronic projects.

drive mechanism, and decals to customize your vehicle

Includes many fun and axl:ll!;g;minmmts andf a briet s | G1496 $14.95 ea.

history of space expioration! Perfect for summer fun or as an introduction o solar power. | —————

NNo special tools are required to assamble this car and all of the soldering is already done for | SMALL EFFICIENT
| 5 -1

i iy 8L x4 1/4"W. Canoparateon 2 A batieries
(not included) or it can operate without batteries with its efficient Solar Panel {included) MOTOR & FAN BLADE

Compact module consists of 3 amorphous silicon solar cells connected in
serles, mounted on a glass epoxy board and then coated with a clear epoxy.
| Sizeonly 4 1/2' x 2 58" x 1/16” but produces an incredible 1.6V open circuit
voltage and up 1o 400ma short circuit current. These are greal for powering
small DC motors to make hundreds of unique solar powered cars, boats, fans,

Works perfectly with the solar panell sold above, this motor

150 DIFFERENT
ELECTRONIC KITS

GoLoNIIVES
PO BoxJ 5408
Scottsdale, AZ 85261

http://www.goldmine-elec.com

NOTE: All items subject 1o prior sale; All prices expire 10-01-89

High torque motor and gear drive 4

e ¥ s nt Lo pons s v & For Phone Orders Call: 800-445-0697
Overal . push on fan iage. ‘ L i - .

ROBOTICS/ G1495 ‘z 75 s i Fi \{ - Orde - (602 66 ]_\\‘"f;q

GENERATOR : P or Fax Your Orders to: (602) 661-823

GEAR DRIVE > 15VDC 400MA ADAPTER Fu ) Cat f

PLUS MOTOR KIT

Special Adapter made for Sega Channel. Plugs into standard
120VAC outlet and features 3 Smm female barrel plug with center

(602) 451-7454

|
|

. |

ficient DC molor, a black snap (o i

stesl shaft, a small steel shaft, and an orange plastic crank. Comes with 2 simple diagram
to put together the gear box motor assembly. After assembly you can use the unil to
generate electricity to ight LEDs, recharge 2.4V nicad packs, etc or remove the crank and
attach your wheels to the shaft and you'l have a powerful drive train capable of providing
forward or backward motion for robots, smail tanks, etc, or anything that high torque and
low speed is a requirement. The motor/gearbox can oparate from the solar module (above,
center G1496) or any voltage from 1.5V to 3VDC. Brand new and in kit form

G1509 $8.95

ROBOT WHEELS AND AXLE

Set af two 1 1/2” Dia. bright orange wheels which press onto the above
hexagonal shaft and a sef of two 1 1/2° Dia orange wheels that press onto
4 3 58" Dia round shatt (for use on the front of your robol or other
application). You geta fotaiof 4 wheels and 1 front axie/shaht with this set.

G1521 §2.00/set

| CDS CELL BLOWOUT

inlight. Brand new!

and Is 13 172" long.

assembly consists of a small ef- (+). Has bead RF inter Speciaibiowout | pinimar Order:$10 (plus min. $5 Shipping and Handiing). We accépt MasierCard
— price. Visa and personal checks, however w;l':nm'?lnul alce; N m on orders
gether housing, 4 plastic gears, 1 235" Longh | G1357M 99¢ ea. outside the U.S. Foreign Order Amoust: plus a $10S8H)

Light sensitive CDS cell varies resistance according to ambient light
Perfect for thousands of light sensitive alarms, robots, automatic door
sensors, elc. Resistance in darkness is over 1 meg, and less than 200

| 61479 5/$1.00 = 1000/$150.00 = 10,000/51200.00

— CORDLESS PHONE BATTERY j
| This 3 call nicad button pack is rated 3 6V@280mAh. Size is 1"
Tall x 1" Dia. has blue vinyl sleeve, Nexible color coded wires and
small female connactor. Prime brand new. Sold for up to $9.00
each elsewhere

61508  $1.49 ea. * 5for $7.00
GIANT ROUND FAN

' TEST LEADS WITH CLIPS
Package of 10 test leads with clips. You get 10 total test leads (2 red, | Nidec BETA V™ model A33400-29 provides a tremendous
2 black, 2 green, 2 yellow, and 2 white). Each has a clip on each end ' wvolume of air. Reliable heavy duty design. Requires 36VDC &

G1498 Packageof 10 $2.49

290902 G L0 FROORERSIOLLRRLBIODEIRODIBITCEDO0TIVEEGRIDOO
Write In 52 on Reader Service Card.

— | When you have a major coofing job, you need this giant 6 3/
4" Dia. x 2" Thick metal case fan. Brand new type TABDODC

70amp. Nofinger guard so be careful when operaiing. Prime and
worth much more than our low price!

61522 $10.95 ea. ®
PRO0COPOO0VIBSOIIODROOEOOROBROD
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hether you play with robots,

model planes, or boats, there are

motors inside which supply the

muscles and habits that make
them go. Choosing the right motor for your
project, though, can be a daunting experience.
Motors that provide locomotion aren't the same
as those that move robotic arms or guide a
plane.
Basically, controller motors come in three
flavors: servos, steppers, and encoders. Each
operates differently and each performs a specific
task. In this discussion, | explain the differences
between the three and their application. I'll also
show you the control circuitry needed to make
them perform as expected.

Unfortunately, the length of my discoveries
ran a lot longer than | originally planned, and
longer than the editor is willing to put up with in
a single issue, so I've broken it up. The first part
deals with servos. It includes all the theory you
ever wanted to know about servos, and were
sorry you asked. It also includes the circuitry
needed to make your servo jump through hoops.

The next instaliment is on stepper motors
— which aren't servos! Steppers spin, and servos
actuate. So, with that in mind, let’s take a look at
servos.

Servos

The term “servo” actually defines any sys-
tem where a small force controls a larger one,

d

and encompasses both mechanical and electrical
controllers. In the electronics and hobby world,
the word servo usually means an R/C (remote
control) servo motor — the kind typically found
in model airplanes and RadioShack cars.

Of course, they find widespread use in
robotics, too. This is the type of servo I'll focus
on in this article.

Unlike what most of us think of as a motor,
a servo motor isn't free running. That is, it does-
n’t spin like motors used to drive the wheels of a
robot or R/C race car: Instead of spinning round
and round, the output of a servo motor simply
assumes a position and holds it. There’s a posi-
tion encoder attached to the motor’s shaft that
reports the absolute position of the shaft back
to a controller.

If there's an error in the position, the servo
takes corrective action to twist the shaft to the
proper position. Most servos have a span of 180
degrees from full left to right, but this can vary
from 90 degrees to 270 degrees, depending on
the servo.

Servos are generally used where back-and-
forth motion is required, in applications like:

* Robotic arms and grippers

* Sweep scanning for robotic sight and
sound sensors

* R/C airplane elevator, rudder, and throttle

* R/C car steering and throttle

* Pan and tilt for security cameras

MECHANICAL
COUPLER

POSITION

——SImO0HOZ

7] SENSOR

FEEDBACK

pers, and Optica

by T] Byers

Servo Construction

Servos are constructed from three basic ele-
ments: a motor, a feedback device, and a feed-
back loop (Figure 1).

Servo Motors

For hobby and robotic applications, DC
motors are preferred over AC motors because
they generate greater torque for their size and
weight The output from the motor’s shaft is con-
nected to a gearbox (usually called a gearhead)
that reduces the motor’s speed to a usable out-
put speed. The gearhead ratio between the RPM
speed of the drive motor and the output shaft
determines the response time and the torque of
the servo.

The torque is measured in inch ounces, usu-
ally listed as oz-in or oz/in.The listed torque is
the maximum force the servo will exert on an
object one inch from the shaft. The farther away
from the shaft you go, the less torque is available.
The formula is simple:

Torque = Distance x Force

Let’s say the servo is rated at 100 oz-in. This
means it can lift a 100-ounce weight when the
weight is attached one inch from the shaft. Move
that point out to two inches, and the force drops
to 50 ounces.Three inches is 33 ounces, and so
forth. Most servos have a torque that falls some-
where between |0 oz-in and 300 oz-in, with the
popular hobby models within the 20 oz-in to 150
oz-in range.

The higher the input-to-output gearhead
ratio, the greater the output torque — but the
lower the output RPM.The slower the shaft
turns, the more time it takes for the servo to
respond to changes in shaft position. Depending
on the servo, the response time can be any-
where between 0.10 and 1.5 seconds. The faster
ones are used for airplane surface controls and
the slower ones, which usually have higher
torque, are used in sailing ships to raise the sail.

The construction of the gearhead is critical
to servo life. Most of the hobby models use plas-
tic gears that often wear out after 100 hours of
use. If the servo is energized but not moving, as
in a holding state, that time doesn't count — just
the motion time. Adding to the longivity problem
of these low-end servos is the shaft bearing
which is plastic, too. Medium-priced servos have
metal gears and a metal bearing that stand up
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better under heavy use.At the top of

the line, you'll find heavy-duty gear-
heads with ball-bearing bushings.

Servo Feedback

Critical to servo operation is a
position sensor: a device that monitors
the angle of the shaft and feeds it back
to the controller. In virwally every
case, the sensor is a potentiometer
(variable resistor) wired in a ratiomet-
ric feedback configuration (Figure 2).

In this configuration, the wiper of
the potentiometer is tied to the posi-
tive input of an error op amp.The top
of the is connected wo
Ve (typically +5 volts) and the bot-
tom is returned to GND. The poten-
tiometer shaft is physically attached to
the output shaft using a |:] ratio gear
so that the potentiometer is in step
with the output shaft.

The negative input of the error
amp is connected to a reference volt,
the value of which is set by the pulse
width on the signal wire. (More on
that later.) This voltage sets the posi-
tion of the servo shaft When the volt-
age across the potentiometer wiper
equals that of the reference voltage,
the control circuit stops the motor
and locks the shaft into position.

For the sake of argument, let’s set
Vece at +5 volts (typically Vee servo
voltages range from 4 to 6 volts). This
means that a reference of 2.5 volts will
set the shaft position to exactly one-
half of the servo's full sweep. Likewise,
1.25 volts is one-quarter of the sweep,
and 3.75 volts is three-quarters of the
sweep — plus all of the increments in
between.

R —

6

Iﬂm

68k % IN34A
2
1

555

-

Like the gearhead, the potentiometer is a
source of potential failure — and inaccuracy. In
many cheap servos, the potentiometers are
made of plastic, which get gritty, and wear out
rather quickly. What happens is that the servo
will jitter or hunt for an exact position. Not sur-
prisingly, the lifetime of the gearhead is matched
to that of the potentiometer. Both wear out at

just about the same time. Medium-priced servos

generally have sealed potentiometers to keep the

dust out and make the potentiometer last a lot

longer. Again, the quality of the metal gears is
paired with the potentiometer for an equal life-

time.

Servo Control

Now that you're totally bored with servo
motor theory, here’s some real hands-on stuff.
Specifically, what does it take electronic-wise to

Negative (-)  Signal

Brown
Black stripe
White

Blue
Yellow

Table |. Wire colors for popular servo motors
Mig Positive (+)

Airtronics Red Black

Sanwa Red Black

Futaba | Red Black

KO Propo Red Black

Pulsar Kyosho  Red Black

Japan Radio(JR) Red Brown

Orange

make the servo shaft turn?
Surprisingly, not a lot; a single
555 timer chip makes an excel-
lent servo controller:

As explained above, it's 2
changing reference voltage that
positions the shaft. This refer-
ence voltage is derived from an
input pulse to the signal or
control wire (typically white).
The reference voltage is
derived from the width of the
signal input pulse, not the repe-
tition rate. The range is
between 0.5 mS and 2.5 mS,
depending on the particular

been waiting for (Figure 3).The |0k position
potentiometer adjusts the pulse width between
| mS and 2 mS, the range typically used in small
hobby (40 oz/in) servos, with the center setting
generating a 1.5 mS pulse width. The pulse
repeats every 20 mS, for a repetition rate of 50
Hz. The IN34A is a pulse shaping diode that
sharpens the fall time.The red and black servo
leads are +6 volts (Vecc) and GND, respectively,
and the white lead from the servo is the control

Trust me. This circuit works all the time —
done it, been there. If you need a bigger sweep,
you can try stretching the pulse width limits by
increasing the value of the 68k resistor. But at
the first sound of chatter, back off. You've hit the

Not Done Yet!

No, there’s a lot more to come. Just remem-
ber that servos actuate — move like limbs —
and steppers rotate — like fan motors.With that
in mind, we'll continue this discussion next time.

Next time, I'll serve up a full platter of step-
per motor theory and circuits. NV

servo, with 1.5 mS defined as mid
range — halfway through the sweep
regardless of the sweep arc.

Put in the scenario above, if the
input pulse is 1.5 mS, then the refer-
ence voltage is 2.5 volts, and the
shaft’s rotation is resting at half rota-
tion. Assuming that we have a typical
1B0-degree servo witha | mS to 2 mS
pulse width range,a | mS pulse sets
the servo shaft position at 0 degrees
and a 2 mS pulse twists the dial to
180 degrees; |.5 mS puts it at 90
degrees

This timing is independent of the
servo’s Vec or rotational range: 1.5 mS
always sets the sweep at mid scale.
Keep in mind, though, that the mini-
mum and maximum pulse widths will
vary from servo to servo, and should
not be exceeded. If you try to com-
mand the servo to a position beyond
its physical limits, it will hum, jitter, and
eventually burn out.

However, servos will not hold
their position forever. The signal pulse
must be repeated periodically for the
servo to stay in position. The maxi-
mum amount of time that can pass
before the servo will stop helding its
position is called the command repeti-
tion rate, usually every 10 mS to 40
mS — about 20 Hz to 80 Hz.You can
repeat the pulse more often than this,
but not less often. If the repetition
rate drops below 50 mS, the servo
ceases to be a servo and, instead,
becames a “98-pound weakling” that
can be shoved around.

Servo Drivers

Okay, here’s the circuit you've
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Also, since crystals cannot easily be
made for very high frequencies, it will be fol-
lowed by a multiplier chain which will then
double or triple the output frequency.

Along with that information, you will also
have to know if it is series or parallel reso-
nant, how much capacitance the crystal will
be working with in the oscillator, and the
required frequency tolerance.

In short, you need to know all of what
the designer of the radio knew when the
original crystal was specified, and that was
much more than just crystal frequency.

Rather than try to engineer your own
crystal, the easiest path is to call up a cus-
tom crystal grinder and order one for your
specific radio and frequency. They keep a
database of the necessary information, so all
you need to do is to tell them what receive
frequency you want and they take care of
the rest.

A good Internet source can be found at
www.geocities.com/CapeCanaveral/8701/
mega/xtals.htm

Listed on that page are two of the largest
and oldest custom crystal makers: JAN
Crystals, Ft. Myers, FL 33906-6017, 1-800-
526-9825; and ICM, Oklahoma City, OK
73126-0330, 1-800-426-9825. Give these
folks a call and they can probably get you
what you need in a week or so.

Dave Sarraf
Via Internet

Dear Nuts & Volts:

The bridge circuit offered by TJ Byers in the
April '99 issue (page 77), and the "corrected" cir-
cuit given in July '99 (page 34), have dangerous
short circuits across the power line.

In the July circuit, the lower quad's NW
diode and the upper quad's SW diode short the
power line on positive excursions. The negative
excursion is shorted by the upper SW and lower
NW diodes. The circuit is dangerous and should
not be used. The short circuits are present
because the circuit is trying to connect the 115
VAC line across the upper and lower capacitors
at the same time.

Reasonable simple circuits are a 160V full-
wave single supply (using four four diodes) or a
+160V half-wave supply (using two diodes).
Since the application uses a transformer, there is
no need for a 320V supply, making a 160V full-
wave supply a good bet.

Be careful when working with the power line.
The schematic should have a fuse in the power
lead to guard against shorts caused by wiring or
design errors. When testing power line circuits,
keep one hand in your pocket and use a GFCI.

Gerald Roylance
via Internet

Dear Nuts & Volts:
TJ Byers’ comments about DSS Signal
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Continued from page 16

Splitting have some errors.

Right hand circular polarization (RHCP) is
not the same as vertical polarization, nor is
LHCP the same as horizontal polarization.

Waves are usually characterized as linear-
ly polarized or circularly polarized (or a linear
combination of the two called elliptic polar-
ization).

The direction refers to the electric field
component of the wave. Linearly polarized
antennas are suitable for ground communica-
tions because both stations can agree to ori-
ent their antennas in the same direction. Thus
amateur radio operators have vertically polar-
ized whip antennas and horizontally polarized
dipoles and yagis.

Linear polarization does not work well on
most satellites. For cooling and stability, a
satellite is constantly spinning. Instead of
sending a linearly polarized signal, they send
a circularly polarized signal. The electric field
can rotate around to right (RHCP) or to the
left (LHCP).

Although a linearly polarized antenna will
receive either an RHCP or an LHCP signal, a
correctly designed circularly polarized anten-
na gets 3 dB more signal and rejects the other
(undesired) circular polarization.

The article points out that RHCP and
LHCP allow the DSS broadcaster to double
the number of channels by sorting out the
right polarization. The first diagram, however,
puts both RHCP and LHCP signals on the
same coax.

The receivers cannot separate the polar-
izations (that was the LNB's jobl), so both
receivers will produce trash,

There is another reason why a splitter
isn't a good idea, and Mike Quinn guessed it
when he thought the signals might be too
weak. Signalto-noise ratios are important for
DSS broadcasters, and using a passive split-
ter will lower the SNR by at least 3 dB. A lower
SNR means more bit errors, so your MPEG
decoder will generate more trash, especially
when it rains.

That aside, there are DSS splitters for
sale, and they skirt the DC signaling voltage
fights by putting a DC block in one leg.
Ordinary TV splitters (50-500 MHz) don't
have the frequency range for satellite signals
(1-2 GHz).

The bottomn line is you need a dual LNB
for complete independence of the settop
boxes. When you get to three set-top boxes,
there are multiplexers that connect to a dual
LNB and provide three DSS ports.

Some of these multiplexers will even com-
bine the signal from a local TV antenna so
you don't need to run two cables (one satellite
TV, one ordinary TV) to each receiver.

Gerald Roylance
via Internet

Response:

Right hand circular polarization (RHCP) is
not the same as vertical polarization, nor is
LHCP the same as horizontal polarization. | know
the difference between polar, vertical, and hori-
zontal polarization. The people at the Good Guys
don't. That's why my answer was worded the way
it was. Many sales people doen't even know
about polarization, much less the technical
aspects of circular vs. polar.

As to the block diagram, that came from an
installation manual. BTW, the reader who asked,
did it the way | suggested, and it works. | always
answer the question online before printing them.
That's not to say | don't make mistakes, 'cause |
do; | just try to minimize them. Check out some
of my DSS answers in earlier columns.

Thanks for your input, and look forward to
hearing from you in the future. You keep me on
my toes.

TJ Byers

0000000000000 0000000000 0

FULL SERVICE FOR
YOUR PC

‘producing
wwbrmmonmm
'announces a new set of tools for !

andows‘?i’&:fn:{gn’?ymnmmlou
a complete suite uﬂiﬂu.prwldhg
essential preventative maintenance today’s PCs

ire,
requ System Mechanic delivers the tools neces-
sarywsearthfor. and solve the mod-

ern problems with sccm\pmk'waln-
reacd to existing System Mechanic
allummdtemrmwmminnﬂyand
maintain their computer in order to prevent

problems from reoccurring, increase speed, and
enm:e-rdlabﬂiqa

Windows
-Tmmmmww

wmwsea.owmummu;mm*
K reuires Wingows 55, 98, or N with o lase 8
T or at
Msdmwzmdm&kmAM' 1
'ww :ﬁemﬂe
626-793-3993 or m—nmwm &l
‘www.iolo.com.



SUBSCRIBE T0

S
(TS & VOLT
TODAY!
Just fill out this card
and drop it in the mail.
Or call
1-800-783-4624

Or fax to

909-371-3052
Or E-Mail to
subscribe@nulsvolts com

n usmf your Visa or MC, it is advisable to
enclose the card in an envelope.

2 this FREE Reader Service
rd to get more information
products or services
rertised in this issue.

ite in the number on the

d that corresponds with the
and mail, fax, or E-Mail it to
at the numbers listed above.

‘ou use E-Mail or a form

ier than this card, be sure to
lude all the information

m the card including the

ue number in the upper

At corner. Without it, we
ot process your request!

o Receive
¢ Newsstand Price

L Enter my subscription for one year at $19*
and save me 54% off the newsstand price!

(] Payment Enclosed [_] BILL ME

“Offer available in US only. [_)2-Year US only Subscription $35 for 24 issues.
(3-Year US only Subscription $51 for 36 issues. [_)Canada/Mexico USD $37.
All other foreign countries (12 issues) [_JUSD $50 Surface; [_JUSD $100 Airmail.
.M: !f'gzncm’r a;lomeclromcs i NAME
§ o S ADDRESS

Would you classify your level of  CITY
ience in electronics as:

€

beginner STATE 7IP
[ intermediate
(3 advanced VISA/MC# EXP. DATE
D the internet?
Ofes ONg e NAME AS IT APPEARS ON CARD
" 0899
Reader Seruice Card ol S AN
[ your profession 7] your hobby [ both
Your Name
Would you classify your level of experience in
Company Name electronics as:
a4 [ beginner [ intermediate [T advanced
Address Do you use the internet?
City State _____ J Yes [J No
Zip Phone # Which and features interest you in

reading & VOLTS? Check all that apply.
{7 COMPUTERS (] TECHNICAL ARTICLES
] AMATEUR RADIO (] KITS & PROJECTS
£ AMATEUR ROBOTICS ] ADVERTISING RESOURCES
£ MICROCONTROLLERS ] PRODUCT REVIEWS

) NEW TECHNOLOGY (] EVENTS CALENDAR

(] $35.00 - 2 years 5 7 TECH FORUM
OQ&A
a

Account Number

Please enter a subscrietion to Nuts & Uolts.
3 $19.00 - 1 Year
[1$51.00 - 3 Years  [J Payment enclosed (] Bill me FISCANNERS




BUSINESS REPLY MAIL

FIRST-CLASS MAIL PERMIT NO. 318 CORONA, CA

POSTAGE WILL BE PAID BY ADDRESSEE

Nuts & Volts

430 PRINCELAND COURT
CORONA CA 91719-9938

”IIIIIIlllllllIII|II|lIII'IIIIII|IIIl"l!llllllll”

Nuts & Volts

430 PRINCELAND COURT
CORONA CA 91719-1300

”lltlllil"IIIIIll”llllll!l“ll“l”IlllIIIIIIIIII

NO POSTAGE
NECESSARY
IF MAILED

IN THE
UNITED STATES

PLACE
STAMP
HERE




by Fred Blechman

The LED Digital Thermometer — which
can be assembled from an under-$38.00
kit or from scratch — can measure temper-
atures in all kinds of environments from
-040 degrees to +100 degrees Centigrade
or (with modification) from -040 degrees
to +212 degrees Fahrenheit.

Designed with a probe for dipping in
liquids, it can also be used for ambient
temperature measurements. Three large
seven-segment LED digital displays pro-
vide visibility in darkness.

Background

Several types of measuring
“instruments” are in common use.
For example, most homes use mea-
suring cups to measure volume,
scales to measure weight, clocks to
measure the passage of time, and
thermometers to measure tempera-
ture. Modern technology has provid-
ed digital readouts for many of these
devices.

Initially, light emitting diodes
(LEDs) using seven-segment digital
displays were used. These were easily
readable in the dark, but difficult to
read in daylight. More recently, liquid
crystal displays (LCDs) — unread-
able in the dark without a special
“backlight” — have become popular.
LED digital clocks and digital weigh-
ing scales are still common, but LED
digital thermometers — readable in
the dark — are relatively rare or

very expensive,
Measuring Temperature

The most common (and least
expensive) thermometer consists of
a closed glass tube filled with a col-
ored organic liquid — such as alco-
hol — of known thermal expansion.
The expansion is small, being about
one thousandth of the original vol-
ume per degree Centigrade for alco-
hol.The more expensive (and more
accurate) thermometers use mer-
cury as the liquid, such as in clinical
thermometers used to measure
body temperature. The “height” of
the liquid column in relation to an
engraved calibrated scale indicates
temperature.

Another common thermometer
is the wall-mounted type with a large
circular dial. Some of these consist of
a spiral capillary tube with either lig-
uid or gas that changes state or
phase with temperature.The chang-
ing pressure or the volume in the

| system activates gears and levers to

1

move a pointer above the circular
scale. Others — such as common

| wall thermostats — typically use a

spiral bimetallic strip that depends
on the differential thermal expansion
of two dissimilar metals.As the tem-
perature changes, the spiral strip
curls or uncurls, resulting in move-
ment of the pointer (or mercury
switch) by mechanical coupling.

None of the above thermome-
ters lend themselves to electronic
temperature measurement beyond
“on" or “off." However, many metals,
semiconductors, and ceramics
change their electrical resistance
with temperature in a known and
reproducible manner.

This change in resistance results
in a change of current or voltage, so
it can be measured and then dis-
played in an analog or digital fashion.
This is the basis for the digital ther-
mometer assembled in this construc-
tion project.

Digital Thermometer

The CEKIT K-038 Digital
Thermometer — which can be
assembled from a kit or from scratch
— can measure temperatures in all
kinds of environments from -040
degrees to +100 degrees Centigrade,

I or with modification, from -040
| degrees to +212 degrees Fahrenheit.

The temperature sensor can be
mounted at the end of a cable or

| probe for dipping in liquids, or it can

be used for ambient temperature
measurements. For example, in
repairing electronic equipment, the
probe could be used to monitor the
temperature of an electronic compo-
nent suspected of overheating.
Three .56-inch-high red LED
seven-segment digital displays pro-
vide visibility in darkness. Although

| designed for short-time portable bat-

tery use, we include the simple

changes to allow use with plug-in
external power that disconnects the
battery, allowing constant operation.

Although originally designed for
measuring temperature in
Centigrade (where 000-degrees is
freezing, and 100-degrees is the boil-
ing point of water), we describe the
few changes to have it read in
Fahrenheit (where 032-degrees is
freezing and 212-degrees is the boil-
ing point of water).We also include a
temperature conversion table and
formulas.

It should be mentioned at this

may be available only from National
Semiconductor distributors; we
could not find a mail-order source
or price.

On the other hand, the K-038
kit includes ALL parts and solder,
plus a silkscreened etched and drilled
printed circuit board, for a kit price
of $37.95.

Circuit Operation
For an overview of how the K-

038 works, look at its block diagram,
Figure 1.A known reference voltage

The K-038 Digital Thermometer Kit has many
parts, including a fairly complex silkscreened

printed circuit board.

point that some of the parts neces-
sary for this project may be difficult
to find, or expensive. For example,
we checked the price of the 40-pin
ICL7107CPL 3-1/2-digit A/D convert-
er 40-pin DIP integrated circuit from
Thompson Consumer Electronics
(their stock number SK10279) —
$25.00! Mouser has it for under
$7.00.The three seven-segment dis-
plays cost about $2.00 each — if you
can find them! And the LM335 tem-
perature sensor integrated circuit

|
|
|
|
|
|

The assembled
K-038 has wires
- going to the
| power switch, the
| battery snap, and
the temperature
} sensor.

is provided by IC4.This is amplified
and adjusted by IC3 and fed to one
input of the analog/digital converter,
IC1. At the same time, the tempera-
ture sensor, |C5, feeds a voltage that
depends on temperature to the
other voltage input of ICI.

IC1 is designed to compare the
two voltage inputs and, using internal
dual-slope conversion and drive cir-
cuitry, provides the appropriate out-
puts to light common-anode seven-
segment LED displays.
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Great Books for Hohbyists, -Zg@ E&?&M 746%0-%6{9& e S A R e A
Stetlonts; Engineery ;. The schematic (Figure 2) shows
Slllpln, Low-Cost Electronics the complete circuit, and allows a Amplif
more complete description of exact- et
B/ Ei Metinon E’ how o:n this Pt Obvioll.léiy. the [ IC3
x eart of the entire device is ICI, an
s ICL7107CPL 40-pin plastic dual- Ic4 ‘H";',t:%?m
) 4 inline-pin (DIP) integrated circuit. Temperature
exciting new book : : Sensor
Boginwith simple The pinouts of ICI are shown in l
dseigns and Figure 3.ICI is designed to operate = IC5
P ! I‘g i from a +5V and -5V supply. However,
. Eachproject | to operate from a single +5V supply,
comes with a complete discussion of circuit a negative supply can be generated
theory and parts list, as well as information from QSC 3 pin 38 of_ICI with
ontroubleshooting and testing. Build two diodes, two capacitors, and
voltmeters and multimelers, inductance and an inexpensive |C.As shown in
semiconductor testers, variable frequency Figure 2,1C2 — a |6-pin
audio osdllalors,apmwelewicooumer. CD4049B hex inverter — Cﬁ,
and much more! C7,Dl,and D2 perform this
1-8T8707-46-9/224 pages/$19.95 function, and provide a DC volt-
age to pin 26, the V- pin of ICI.
Controlling the World with Your PC Internal IC| circuitry con-
by Paul Bergsman nected to pins 38,39,and 40 is
PC Disk Included! used with Capacitor Cl and
Connectyour resistor R7 to create an oscilla-
computertothe real tor operating at about 48kHz as
world and maket do a “clock” used in the dual-slope
useful work like conversion process. This provides
controlfing stepper about three readings per second.
molors, Luming (See Nuts & Volts, March "98,
appliances on and off, ‘ “Build the Elenco $20.00 Digital =3
ormonitoring fuid levels. PC disk contains Multimeter Kit,” for a more com- | == .
1.313701.15.9;20393995;335_00 slope conversion process.)
Capacitors C2, C3, C4,C5,and to IC| at pins 30 and 31.One is sta- voltage to pin 30 of IC1.We'll call
The Forrest Mims Engineer’s resistor R are external compo- ble, the other varies with tempera- this Voltage A. This voltage sets the
Notebook nents required for proper IC| oper- ture, and |C| measures this differ- temperature range to be read.
by Forrest Mims I ation. Pin | of IC| receives a regulat- ence and converts this measurement The voltage fed to IN HI pin 31|
“This revised ediion of ed +5V from a 9V DC battery or to light the appropriate digital num- of IC| comes from a network com-
Fon'est e ook power supply feeding VR, an bers on the display. posed of resistors R5 and R10, multi-
judes hundreds of LM7805 voltage regulator, together The voltage fed to IN LO pin 30 turn potentiometer Ré, and
SR e R e with filtering capacitors CB and C9, of ICI comes from the pin 6 output adjustable temperature sensor IC5,
integrated circuits and with IC1 pin 21 as the ground of IC3,an LM301 operational amplifi- = an LM335.
other pars available return. er eight-pin integrated circuit. IC4, an IC5 is shown in Figure 4.This
from convenient The voltage at pin 36 compared LM336 2.5-volt zener diode is fed three-pin temperature sensor looks
SOUMCEs. to the voltage at pin 35 of ICI from the 9V supply through resistor like a transistor, but is actually an
1.878707-03-5/156 pages/$19.95 determines the scale at which ICI RI. lts zener action provides 2.5 integrated circuit with 16 transistors,
measures input voltage. This is deter- = volts to pin 3 of IC3. However, the two capacitors,and |0 resistors! The
The Integrated Circuit Hobbyist's mined by the setting of multi-turn other input of IC3, pin 2 is adjusted voltage across its output is adjustable
Handbook potentiometer R8, fed by resistor R9 (as you'll see during “Calibration”) by by the voltage seen at the AD] pin.
by Thomas R. Powers from the regulated +5 volt supply, as means of multi-turn potentiometer Once adjusted, the positive terminal
. you'll see during “Calibration.” R3, R2, and feedback resistor R4, to then increases in 10-millivolt (0.01
g::‘:fmm Two input voltages are provided  provide a specific stable IC3 output volt) increments with each positive
circuit devices— s o : :
= IC3 - LM30| operational amplifier
finear. TTL. and K-038 Digital Thermometer Parts List S el e
i All resistors | /4-watt 5% carbon R U o e e
details and theory R2-82K DISP1,2,3,4 - .56-inch 7-segment high-efficiency red common-
about their R3, R8 - 10-turn 5K potentiometers *s"l“’dgpglips'mé':\':z"’?w or equivalent)
operabon, Contans tsofuseful appication R 15 s B0 ot Miscellaneous: Printed circuit board etched, drilled, and silk-
circuils—an essenfial reference for every R7 - 100K screened; nine-volt battery snap; three IC sockets (eight-pin,
hobbyist. 1-878707-12-4/256 pages/$19.95 RI0 - | megohm 16-pin, and 40-pin); hookup wires; solder.
RII - 470K
hrlh:‘:d.:l:: :;::luh RI2, RI3,R 14, R15 - 470-0hm P?&ﬁ_o;;li(parts for Fahrenheit conversion:
on elecironics, visit: Capacitors are 50V ceramic disc unless otherwise RI7- 10K ’
www.LLH-Publishing.com scﬁeciii'&d!: R3 - 50K multi-turn potentiometer
ot C2,C8 - D.imF Source
call 1-800-247-6553 fo use o C3 - 0.0ImF
major aredit card, or send check or C4, Cé - 0.047mF A complete kit of all parts above (possibly even including the
money order fo: C5 - 0.22mF optional parts by the time you read this) is available as the
C7 - |0mF 25V electrolytic CEKIT K-038 Digital Thermometer Kit from Centerpointe
l l ” C9 - ImF 25V electrolytic or tantalum Electronics, Inc., 524! Lincoln Avenue, Suite A6, Cypress, CA
CI10 - 47pF 90630.The price $37.95 plus $5.00 shipping and handling.
D1, D2 - IN4148 signal diode California residents add 7.75% sales tax. Phones: (800) 272-
- D3, D4 - Red 5mm round LED 2737 or (714) 821-1100. Fax: (714) 828-0282. Call or fax
Technology Publishing D5 - Yellow flat LED for their FREE |4-page Educational Electronic Kits Catalog.
3578 Old Rall Road ICI - ICL7107CPL 3-1/2 digit A/D converter Internet: http://www.cpcares.com.
Eagle Rock, VA 24085 IC2 - CD40498B hex inverter
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Figure 3: ICP7107CPL

3-1/2 Digit A/D Converter
Pinout
G,
ADJ s+ =
Figure 4;: EM335
Temperature Sensor
Pinout

change of one degree Centigrade.

The incoming nine volts is
adjusted by Ré (during “Calibration™)
so the voltage provided by the sen-
sor at the intersection of Ré6 and
R10 reflects the actual temperature
of IC5.We'll call this intersection
Voltage B.

The difference between Voltage
A (stable) and Voltage B (sensor tem-
perature) provides the analog input
to ICI, which then converts this ana-
log voltage to a digital display read-
out

Figure 5 is a pinout of the com-
mon-anode seven-segment LED dis-
play. Each display is connected to
positive 5V, with each segment of
each display “seeking” ground. The
output of ICI, by providing a path to
ground, determines which segments
of each display are lighted, and there-
fore the number displayed.

Resistor R14 provides a path to
ground for the decimal point of the
second display, so that the maximum
displayed number is 99.9. If that num-
ber is exceeded, pin 19 of IC| pro-
vides a path to ground to red LED
D3 and dropping resistor R12, light-
ing D3 for an “Out of Range™ indica-
tion. If the display reads below 00.0,
then polarity pin 20 of IC| provides
a ground path for yellow flat LED D5
and dropping resistor R|3, lighting
DS to indicate a negative sign. LED
D4 and dropping resistor R15 simu-
late a degree symbol.

Construction

As mentioned earlier, some of
the parts required for this project
may be difficult to find, or expensive.
Although you could build this project
from the information provided, we
will assume you are assembling the
K-038 from the kit described under
“Source.

The printed circuit board layout
is shown in Figure 6,and the parts
layout using this board is shown in
Figure 7.A total of 10 jumpers are
used, and there are almost 200 sol-
der connections!

Use special care in orienting
polarity-sensitive parts (like diodes,
LEDs, electrolytic capacitors), and
properly orienting the integrated cir-
cuits in their sockets or solder loca-
tions. Also be certain to get the
proper resistor and potentiometer
values in the proper locations or
later calibration will be impossible.

You must decide if you will be
using the K-038 strictly as an envi-
ronmental thermometer, or to mea-
sure the temperature of fluids or
other “off board” items. If you are
going to measure off-board, you will
need to make a temperature “probe”
by connecting the three leads of IC5,
the temperature sensor, through a
three-lead cable to the proper pads
on the printed circuit board. The
sensor can be mounted sticking out
of a simple tube (we used the front
end of a plastic ball-point pen bar-
rel). Fill the tube with epoxy for insu-
lation between leads when placed in
fluids.

You might also give thought to
packaging (discussed later) in which
case, you might wish to mount the
power switch, SI, off the board. The
voltage regulator, VR, gets pretty
hot in extended operation, and you
might want to add a heatsink to the
tab, bearing in mind that the tab is
connected internally to the
GROUND pin of VRI.

Quick Test

When a 9V battery is connect-
ed,and switch S| is turned on, all the
displays and LED D4 should light up,
as well as the decimal point of the
center display. To make sure all seg-
ments of each of the three displays
are connected, briefly connect +5
volts (NOT +9 volts!!) to TEST pin
37 of IC1.This should light all seg-
ments, showing 88.8. If not, refer to
“Troubleshooting.”

Don’t be alarmed if the reading
does not seem to be correct. The K-
038 needs calibration.

Calibration

In order for the K-038 to have
the proper range and “track” tem-
perature properly, it is necessary to
adjust the three potentiometers. R8
is adjusted so that exactly one volt,
measured with a digital voltmeter,
appears between pin 36 (positive
voltmeter lead) and pin 35 (common
voltmeter lead) of IC|.This sets the
analog input voltage range of IC|
from 0 to 2 volts, allowing a range of
200 degrees at a sensor input of 0.01
volts per degree. This is beyond the
range needed for reading -40.0 to
+99.9 degrees Centigrade.

The next adjustment is made to
R3, which is set to read exactly 2.73
volts between output pin 6 and

HIALIAWOWEIHL
- IV1IIolIa

The K-038 was packaged in an empty transiucent
plastic case from a video cassette, and labelled
using a computer desktop publishing program.

E "ﬁ‘ ADY
W

The circuit board, power switch, external power
jack, and battery are all mounted to the case lid.

| ground pin 4 of IC3, the LM301

operational amplifier. This sets

. Voltage A (pin 30 of ICI) so that

when Voltage A and Voltage B are
identical, the display will read 00.0.
The final adjustment is made to
Ré, and this depends on knowing the
actual sensor temperature. If, for

| example, the sensor is at a room

temperature of 22 degrees
Centigrade, simply adjust R8 until the

. display reads 22.0. If the sensor is in

a liquid that has a known Centigrade

. temperature, use that figure for set-

| ting R6. In any case, the voltage at

| the intersection of Ré and R10

. (Voltage B) will be higher or lower

. than pin 30 (Voltage A) by 0.01 volts
. per degree Centigrade difference

. between the sensor temperature and

0 degrees Centigrade.

To aid you in converting from
Centigrade to Fahrenheit tempera-
tures, see Table |.The formulas for

?’— ' —
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Editable foni(s) in 4 sizes
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LED Digital Thermameter ——

conversion are:

Fahrenheit Degrees =

(1.8 times Centigrade Degrees)
+32

Centigrade Degrees =
(Fahrenheit Degrees - 32)
times 5555

Troubleshooting

If the displays don't come on
when you apply power, check for
approximately +9V DC at the input
pin of VRI (right pin looking down
on PC board with displays at the top
of the board) and +5V DC at the
output (left) pin. The center pin and
metal tab are ground.

Once you have power, the dis-
plays should come on. Connect +5V
briefly to TEST pin 37 of IC| to
assure that all segments (but not all
decimal points) light. Looking at
Figure 5, you'll see how the seg-
ments are identified (A-G).The
schematic (Figure 2 and Figure 3)
shows you which pins on IC| drive
each segment of each display. If a
segment doesn't light during TEST,
check the solder connections at ICI
and the display.

Any other problems can proba-
bly be traced to a bad sclder joint,
an incorrect part location, improper
orientation of a polarity-sensitive
part, or an IC plugged in “back-
wards." Troubleshooting is more of
an art than a science, and takes
patience, as well as thought

Modifications

As this is being written, the
manufacturer of the K-038 kit is

Pin Pin
No.  Eunction No.  Function ‘
1 Cathode E ] Cathode B |
2 Cathode D 7 Cathode A ‘
3 Ancde 8 Anode
4 Cathode C 8 Cathode F
5  Cathode DP  10. caumael
0% 8 7 &
- S an am
A
e
F
[t
s, 'c
e 9
D DP
L L N N N ]

1 23 4 8

Figure 5: Seven-Segment
Display Pinout

and provide the additional parts to
allow you to build the kit for either
Centigrade or Fahrenheit readout. If
your kit has this option, follow the
kit instructions.

However, if you are building
from scratch with the circuit and PC
board shown, then there are only
some small changes needed. For one
thing, since your displays will now
read in full digits (-032 to +212 and
beyond), the decimal point is no
longer needed, so remove resistor
R14.

Resistors R16 (2.2K) and R17
(10K) are added to the circuit as
shown in Figure 8.This is most easily
done at the bottom of the printed
circuit board.

Remove Jumper 7, noting the
top and bottom solder pads from
which it is removed. Now solder one
end of R16 to the pin 3 pad of IC3.
Solder one end of RI7 to the bot-
tom pad from which Jumper 7 was
removed. Next, connect the free

Formula Categories:

{A) Fundamental DC Formulas =
(B) Fundamental AC Formulas H

A

(C) RL and RC Circuits

(D) RLC Impedance Magnitude and Phase
(E) L’s, C’c, R’s and Conductors

(F) Magnetics #1, Basic Equations

(G) Magnetics #2, Losses

(H) Magnetics #3, Design Equations

(I) Waveshapes and Miscell Power
(J) Transmission Lines

(K) Pulse Forming Networks

(L) Buck and Boost Topologies

(M) Flyback and Forward Converters

(N) Half/Full Bridge and Push-Pull Topologies
(O) Passive Filters

(P) Active Filters

(Q) Thermal Calculations

(R) Semiconductors and Integrated Circuits
(S) Radar, Antennas and Noise

m Bytech Services

E-Math Pro Windows v1.0
$49.95

Bytech Services
www.bytechservices.com

US Toll-free: 1-888-422-7521
Voice/FAX (360) 422-7520

Dealer and Distributor
inquiries — YES

planning to modify the circuit board ends of R16é and R17 to the top
oc °F o °F P

100 2120 63 1454 26 788

99 2102 62 1436 25 770

98 208.4 61 1418 24 752

97 206.6 60 140.0 23 734

96 204.8 59 138.2 22 718

85 203.0 58 136.4 21 69.8

94 201.2 57 134.6 20 68.0

93 1994 56 132.8 19 662

92 197.6 55 131.0 18 B4.4

91 1958 54 129.2 17 626

80 194.0 53 1274 16 60.8

89 1922 52 1256 15 59.0

88 190.4 51 1238 14 572

87 1886 50 122.0 13 554

86 186.8 49 120.2 12 536

85 185.0 48 118.4 11 518

84 1832 47 11656 10 500

83 1814 46 1148 9 482

82 179.6 45 1130 8 464

81 177.8 44 111.2 7 446

80 176.0 43 109.4 6 428

79 1742 42 107.6 5 410

78 1724 41 1058 4 392

77 1706 40 104.0 3 374

76 168.8 39 102.2 2 356

75 167.0 38 100.4 1 338

74 165.2 37 98.6 0 320

73 1634 36 96.8 -1 302

72 1616 35 95.0 -2 284

71 159.8 34 93.2 3 266

70 158.0 33 914 -4 248

69 156.2 32 896 -5 230

68 154.4 31 878 6 212 T

67 1526 30 86.0 7 194 emperature
66 150.8 29 842 -8 176 Conversion
65 149.0 28 824 -9 158 Chart
64 1472 27 806 10 14.0
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Figure 6: K-038 Printed

Circuit Board Layout
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Figure 7: K-038 Parts Layout

point where Jumper 7 was removed.
Note that Voltage B is now at the
intersection of R10,R16,and RI7.

One other change is required.
Unsolder 5K potentiometer R3 and
replace it with a 50K mult-turn
potentiometer. This completes the
changes, but now you must recali-
brate. Set potentiometer R8, as
before, to one volt between pins 36
(positive) and 35.This allows an ana-
log input voltage range of zero to
two volts, the same as with
Centigrade readings.

Set the replaced potentiometer
R3 to a new voltage of 2.554 volts
from output pin 6 and ground pin 4

of 1C3, the LM30| operational ampli-
fier This sets Voltage A (pin 30 of
ICI1) so that when Voltage A and
Voltage B are identical, the display
will read 000.With the new resistor
network connected to ICS5, the
Voltage A to Voltage B difference is
one millivolt (0.001 volts) for each
one degree Fahrenheit change in
sensor temperature.

Now adjust potentiometer Ré
so the display reads the actual sen-
sor Fahrenheit temperature, and you
are finished with the conversion.

When operated on battery
power, the K-038 uses about 200
millamperes, which is well beyond

ELECTRONIC TEST EQUIPMENT
BOUGHT & SOLD

90 DAY WARRANTY PARTS & LABOR « 10 DAY RIGHT OF RETURN, OPEN ACCOUNTS

Altech 360011, Frequency Syn. 01-2GHz ............$800 HP BS601A, RF Plugn, 110MHz. . ... .. e T $300
Aibd\TypcSZP:%d:bnmmo-woa --.$300 WP 85602A, AF Plugn, 1300MHz. . ... $500
: -52.000 4p 56034, RF Plug-n, 2500MHz . $1,000
B B T s 3500 1P B89TA, RF Plugrin, 26.540GHz. ... . .. 5250
3D, Modulatior, Moty HP B743A, Reflection Transmission Test Sel ........... 5200
Boonton 528D, Digital RF Milivok Meler $250 HP 87430018, Reflection Transmission Test Set, 18GHz . $300
Boonlon 1029, Sqpal Ganerato, 45 520Nz $500 HP 87504, Sorage Nomlzer,lockides Cabl ... $250
Boonton 516-A4, Q Standard .......... - $100 1P 7538, Network Analyzer, Opt 002,008,010 .... ... $8,000
Boop S8k, UL Range Sl 8250 ip 67564, Scalar Network Analyzer ... L

..... S

ystem
o 54508 Erogrammable Mesisance Calioata - - SL000. Kathiey 162, Programmable DM, 6.5 Digis, HPIB ...
Fike S0BOAAN Syn., 5-1024MHz .. .. Keithioy 195A, Digital Mulbmeler ... . ... ........

5200 Leqds & North 1091, Capacilor Decade, 001uF-1uF ...,
S7op Micronetics NSI-52640W, Noiss Source, 26.5-40GHz. ... .
"“'g400 Micro Sciences ICT-101. IC Tester .. ...............

_§1,000 Ming HT-21, Handy ICTester. ............
.§1,500 Narda 5082, High Directivity Bridge, 2-18GHz

Gigatronics 910, Frequency Synihesizer, .05-26GH s0000 o108 5282 Drectonsl Couple, 1-18GHz
........................ Racal Dana 1515, Delay Puise Ganaralor
S UL e Sl CWL. - 3300 Racal Dana 1992, Frequency Counter, High

§250 Tek 134, Probe Amplifier for P6021 & P§022 "
-+ $100 Tek 1470, NTSC Color Sync & Test Sig. Generalor. . . . ..
-% Tek 1502, TDR, Opt. 4, Chart Recorder :
‘250 TR IBRZCTOR. ...
= Tek 1503/01/05, TDR, Scale in Meters . .
.5350 Tek 178, Linear IC Test Fixture, For 577 .. ot
... $800 Tek 17300, Digital Wavelorm Monitor . ................
.- 8800 Tek 2246, Oscilloscope, 4-Channel, 100MHz, Cursors. . .

$000 Tk 2432, Scope, Digital, 300MHz, 4 Channel, HPIB. .. .
“S500 Tek 2445A, Scope, 150MHz. 4 Channel ... .......
& Tek 24458, Scope, 150MHz, 4 Trace, HPIB. ... .......
.$500 Tek 2485, Scope, 300MHz. 4 Channel ..............
... $1,000 Tek 305DMM, Scope, 10MHz. Dual Trace, DMM, batiery . . $500

- $100 Tak 318, Logic Analyzer WipodS. .. . ... .ocouvsaesins

g.soo Tek 464, Scope, 100MHz Dual Trace; Storage

HP 117134, Attenuator Switch
HP 118694, Adaptor for Plug-in B350AB. .
HP 11970A, Harmonic Mixer, 26 5-40GHz .
HP 11970K, Hamonic Mixer, 18-26.5GHz .
HP 119700, Harmonic Mixer, 33-50GHz . .
HP 1600A, Logk: Analyzer wipods . . . .

HP 18300, 7 wipods
nmsssw%mggu' f

EE00A SYBIM .. .o vivivnvrannsnsnssnsps
HP 2148, Pulse Generator .. ..........
HP 33102A, Microwave Switch, 100MHz-1
HP 3314A, Function Generator, Opt. 001

T

HP 3325A, Function Generator ... ...
HP 3325A/101/02, Funcion Gen., Opt. 01/02 ..........§1,500 12K 482, Spectum Analyzer, Opt. 01/02.......

: Atienuaor, DC-18GHz , . .. $250 : $4,000
HP 339A, Distortion

Dl Ml o
HP 3468A. Mulimater, 5.5 Digits . . .. .

356804, S-Parameter 25894 Tek 7D20, Digitizer .. $600
:,‘Z Specium fenasgp o __,;“‘w Tek 7511, Sampling Unit w/S4 Head, DC-14GHz. ... ... .. $800
HP 41408, ; i ...... 52,000 Tek AMSO/AB302, Current Probe, Amp & Power Supply . . $800
HP 4274, Multi-requency LCR Metex, Tek DC503, Univarsal Counter Timer TM500 , ... $100
H%ﬁkﬁ - . Tek DC504, CounterTimer TMS00 ... .. $100
HP 436A/022, Power Mele, HFIB Job DN LU o5 %
HP 438A, Power Meter ........ Tek FG501, Function Generator, 1MHz $100
HP 50058, Signature Multimeter . Tek FG502, Function Generator, .1Hz-11 $250
HP 5006A. Signature Analyzer . . .. Tek P6048, Differantial Probe. . ... .. $300
HP 5316A, Universal Countar, OpL. 004 Tek P6201, FET Probe Kit. 900MHz. . . $400
Hpm.mwmmum, seeu Tek P6202A, FET Probe, 500MHz unused.. ... .. .. ... $300
1iP S335A030, "“"“""mc"“""l'fM Tek P6602, Temperature Probe for DM5110, DMS11 . . .. $150

Tek PG506, Scope Cal System wITG501, SG503,
New

o0 Tek TDSH10, Digiizing Oscilloscope, 150MHE. ...
" $200 Tek TDS410A, Digitizing Soope, 200Miz, Opt 13,1F . .
5500 Tok TGS01, Time Mark Generator . ..................
Tek TMS03, 3 Slot Power Modue. ...
11200  Tok WMS0A, Waoguide Mixe, 26 5-40GHz.
: Tok WMAS0K, Wavequide Mixer, 18-26.5GHZ. ..........

111§7.200 Texscan SSG2000, Freq. Syn., 100KHz-2GHz,
‘ AMFM . e MR A et

HP 6112A, Power  0-40V, 054 ...
HP 8015A, Pulse Generalor, . 1H2-50MHz, 30V . .
HP 81654, Signal Source,

Hi

HP 83540A, RF In, 284GHz ... .

HP 83545A, AF Plug-in, 59-12.4GHz. .

HP 8410C/84128B, Network Analyzer
11A/OpL 18, 18GHz ... ..

2
g

288

Wavetek 1810, XY Monitor, Dual Trace ..........
Wavetek 452, Filter, Dual Hilo, 1Hz-10KHz .. ..
Wavetek 7530A, FFT Spectrum Analyzer 0-100KHz

HP 8505A, Network Anyz. w/B501A & 8503A, Opl. 05. . .
HP 850218, Directional Bridge, 10MH2-265GHz ... .
HP B557AMBOTR, Spectrum M’ly]znl. 01-350MHz . . ...

HP 85588, Spectrum Analyzer, .1-1500MHz . . . .. ... $1,300 Wavetek 907, Signal Generator, 7-11GHz .
HP 8550A, Analyzer, 01-21GHz . .. ... .. 52,000
14 A Wavelek 055, Micro Source, 7.5-12.4GHz,

eyl L R S P T R smm-ﬂm RF1 mﬂz
HP 8565A, Spocirum Analyzer, 01-22GHz. Opt. 100 Witron , RF Detector, 10MHZ40GHZ .
HP 85694, sggcm . 10MHz-22GHz Wiltron 8100, Sweeper Mainframe .. . ... ...
HP 862200, BF Pl n. 101008 ... Witron 62130, RF Pug-in, 10MHz-4.2GH,
Plugn, 3265GH2 . ... Wiliron 62190, RF Phugeln, 2:8GHz ..
e e Vil 62230 A Py, 4 124GH .
-4 mﬁpﬂ""“ﬁ?m‘" e Willron 62200, AF Plugin, 7.8-18.56Hz . ..

R

HP 8643A, Syntheszed Frequency Generator. . . ; Wiltron 62FF75, VSWH Bridge, 10-1000MHz ..
HP 86568, Signal . 1-990MHz, AMFM $1,500 Wiltron 6NF50, Autotester, 1-1500MHz, lor 640 . .
HP 8680C, Freq Syn wiB6603A & B6635A, 2.6GHz. . . .. $2.500 Wiltron 7B50, Detector, 1-1500MHz, for 640 ........... $100

2 MONTHLY CLEARANCE SALE =
HP 3325A PROGRAMMABLE FREQUENCY SYNTHESIZER,
.001Hz-21MHz, 11 DIGIT DISPLAY, HPIB PROGRAMMABLE,
QUTPUT 1mV-10V INTO 500. $795

PHELPS INSTRUMENTS
2631 Hillside Ave., Norco, CA 91760 -:

909-279-7347 = FAX 909-279-7323
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Continued from page 32

engine speed for GON. It should read
from 50 CPM to 65 CPM.

A dirt cheap and simple way to
measure the frequency output of
your engine-driven generator is to
use a clock! Yes, a clock! Older style
clocks used a synchronous motor
that relied on the B0 Hz stability of
the power line to determine time.

It is important to use a motor dri-
ven clock, preferably with a sweep
second hand. Adjust the speed of the
engine up or down to make a
"minute” of indicated clock time equal
to a true minute, as determined say
by your wristwatch.

Michael Mruzek
via Internet

ANSWERS TO #6896 - JUNE 19989

According to a dairy farmer
friend who owns a PTO-driven gener-
ator, measuring generator speed is
done with the instrumentation
already on the tractor and generator.

Since the PTO is connected to
the engine through a fixed-ratio gear
reducer, the engine's tachometer will
indicate PTO speed after dividing the
reading by the gearbox ratio.

Some tractor tachometers have
the PTO speed already on them as a
secondary calibration, much like car
speedometers that are calibrated for
MPH and KPH. Also, PTO-driven gen-
erators almost always have a fre-
quency meter as part of their instru-
ment set.

When running the generatar, my
farmer friend relies on this instead of
the tractor’s tachometer.

If you don't have either of these
instruments, you have a few options.
The first — and perhaps the simplest
— would be to install a tach on the
tractor. Find out the gear ratio
between the engine and the PTO,
then divide the tach reading by this
ratio to get the PTO speed.

Since almost all implements,
including generators, are designed
for a PTO speed of 540 RPM, just
open up the throttle to a speed just a
little faster, then apply the load to the
generator. You can find your PTO
gearbox ratio by inspection — crank
the engine by hand (does yours have
a hand starter on the front?] and
count. How many turns the engine
makes for one turn of the PTO.

If you don't want to or can't
install a tach, you have several low-
cost options. The first is to build a
frequency meter. Install several mag-
nets on the PTO shaft and a Hall sen-
sor to measure PTO rotation. Feed
that signal to a frequencytovoltage
converter such as a one-shot, a dedi
cated V-F chip, or a PLL, then con-
nect the output of that circuit to an
indicator such as a bargraph or a
meter.

Another method would be to
monitor the output of the generator
with a frequency counter. Use a step-

down transformer to both reduce
the voltage of the signal and to pro-
vide isolation. A simple bell trans-
former would do. Finally, check with
Fair Radio Sales www.fairradio.com
to see if they have any surplus vibrat-
ing reed frequency meters.

These were used extensively by
the military because they were
rugged and reliable. They fell out of
favor largely because they became
much more expensive to manufac-
ture than modern electronic indica-
tors.

As a final word, check the gener-
ator carefully prior to using it on a
critical or expensive load. Make sure
it keeps its output voltage within a
reasonable range under full, partial,
and nodoad conditions, and check
that it is properly fused and ground-
ed.

ANSWER TO #7992 - JULY 1999

| need information on building a
variable frequency drive for a single
phase motor. | would like to build one
to adjust the speed on a wood turn-
ing lathe.

Single phase motors are wound
for a given frequency, due to their
impedance. Altering the frequency
will overheat the windings. What you
want is one of two methods of alter
ing the voltage while keeping the cur
rent the same.

One method is to use a "auto
transformer” commonly referred to
as a "variac.”

The other method uses a "chop-
per” which is used readily as a “light
dimmer.”

The light dimmer is sold at most
hardware stores for around $5.00
and it works quite well, but it has
some flaws. As you lower the voltage
very low on a motor, the "chopped”
pulses are noticeable on the lathe
and cause pulsing in the motor which
can affect the finish of the cut. At
medium to high speed, there is no
noticeable pulsing.

The other method — the Variac
— is the best and most reliable
method of total control over a
motor's speed. It consists of two
transformers in one that move in
relationship to each other keeping
the current totally constant while low-
ering the output side of the sec-
ondary transformer in voltage only.

This method not only has zero
pulsing, but it is electronically quieter
in terms of radio noise. | prefer the
transformer over the chopper, but
either works well.

A B00 watt variac sells for
around $20.00 to $40.00 used,
while a new one can cost any where
from $50.00 to over $100.00. The
chopper sells for $5.00 and that is
always a consideration.

Chris
Bieber, CA
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The three-lead temperature sensor is
connected to a cable, and then put
into a tube (in this photo, the plastic
front of a ball-point pen barrel).

Once the temperature sensor is mount-
ed in the tube, it should be potted with
some form of non-conductive sub-
stance, like epoxy, to keep the leads
from shorting mechanically or in fluids.

Figure 8:

%= New or Changed Part

Fahrenheit
Conversion
Schematic

CLOSED CIRCUIT

PHONE JACK
Figure 9: External
Power Schematic
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the suggested drain for a typical 9V
radio battery.As soon as the voltage
drops below about seven volts, the
K-038 readings become erratic. If
you wish to add the capability of
powering the K-038 externally, any
common wall-plug transformer DC
power supply can be used, as long as
it supplies about nine volts at 250
milliamperes or more.

Figure 9 shows how a standard
closed-circuit phone jack can be
wired to disconnect the battery
when external power is used. If you
use external power, be certain it is
DC, and that the polarity of the
external power is proper.

Packaging
As shown in the photos, we

packaged the K-038 Digital

| Thermometer in an empty translu-

cent case designed to hold a video
cassette. Since it was made of thin
plastic, it was relatively easy to cut
access holes and a “window” to
view the digital display.

The printed circuit board was
mounted display-up in the cover of
the case using four screws and
nuts. The switch and external
power jack were also mounted on

- the cover, and the battery was held
inside the cover with double-sided

The sensor cable and probe
come out through a notch in the
bottom of the case.

Labels were made using a

- desktop publishing computer pro-
- gram,and pasted to the cover. NV



CYCLONE ROBOT KIT

powered by a wireless remote radio controller,
Cyclone responds instantly to commands of 'spin,’
# ‘swivel,” ‘forward,’ ‘backward,’ ‘left,” or ‘right. Six dif-
i ferent freguency settings offer a multitude of chal-
“4 lenges, including speed races or timed, maze compe-
# titions. Control sticks afford the user complete control
even as Cyclone swivels wildly from left to right.
Cyclone possesses a certain mystery and stands

T
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IC-T81A TRANSCEIVER

com America announces their

newest handheld, the IC-T81A.
This radio has it all with four
bands, excellent audio, 124-
memory channels, water resis-
tant construction, and Icom
durability.

The IC-T81A is only 2.3" in
width by 4.2” in height and 1.1"
thick, weighing only 9.9 oz. This
slim, yet powerful radio covers
the 6M, 2M, and 400 MHz at 5

e o

CP-550 HIGH-SPEED 8051 CARD

he CP-550 is a high-speed 8051 card featuring an
optional LCD display and keypad. It uses the recently
introduced 87C550 MPU.
The LCD disglay option supports two configurations:
two lines of 20 characters, or four lines of 20 characters.
The microcontroller used on the CP-550 is the
87C550, which is an enhanced 8051 family derivative. It
offers an eight-channel, 10-bit A/D converter, 8K bytes

A © 2

apart from other MOVIT family
members. Its unique desi
includes domes that protrude
from the sides of two parallel
wheels and see-through mem-
brane that permits interior
viewing to engaFe the eye.
Engineers also wil
by: a motion system based
upon drive wheels and concen-
tric discs that allow the user to
propel its movement and, a ballast created by the bat-
teries’ weight to keep (.\éclone's center uprith_
Cyclone provides basic knowledge of wireless

remote controllers and principles of gear mechanism.

his kit teaches and introduces the fundamentals of
solar power through hands-on experiments. The
sun or any intense mobile light can power the solar
battery. The multiple function switch (solar or battery)
alloavs this kit to be energized day or night, indoors or
outdoors.

reduces water resistance and makes capsizing more

watts output power and 1 watt on the 1.2 GHz band. =

control for easy control of set mode, tone, duplex,
volume, operating band, scanning and more, as well
as an alphanumeric display for memory channel
naming.

tested, user software can be burned into the available

*
Street Tough.

The A hibi

Water Ready.
Solar Powered.

Solar Vehi

P

be intrigued
difficult.

cle.
Suggested retail price: $74.95.
AMPHIBIOUS SOLAR VEHICLE

Suggested selling price: $39.95. ;
For more information, contact:

Its scientifically structured catamaran design

S

The IC-T81A boasts a five-position “joy stick”

For more information, contact:

ICOM AMERICA, INC.
2380 116TH AVE. N.E., DEPT. NV
BELLEVUE, WA 98004 ”
425-454-8155 FAX: 425-454-1509
WEB: www.icomamerica.com

- 7
- '."._flj_l"‘
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of on-chip EPROM, 1K bytes of on-
chip SRAM, PWM outputs, up to 55
digital 1/0 lines, optimized instruction
execution, UF to 33 MHz clock speed,
two full-duplex serial ports, dual data
pointers, power-fail reset, watchdo,

timer, 16 interrupt sources, an

enhanced STOP and IDLE operations.

Other board features include RS-
232 buffering on serial port 0, optional
RS-232 or RS-485 buftering on serial
port 1, and optional DS1286 calen-
dar/clock chip.

The CP-550 comes with system
monitor debugger software installed in
the 87C550’s EPROM. During devel-
opment, this debucher allows user
code to be downloaded in two battery-
backed RAM, and then tested. Once

board EPROM.
For more information, contact:

ALLEN SYSTEMS
2346 BRANDON RD., DEPT. NY
COLUMBUS, OH 43221
614-488-7T122
E-MAIL: allensys@aol.com
WEB: http://members.aol.com/allensys

The user can explore different types of ene

and energy conversion with this land and water velﬁz ' 1
Discover the world of alternative evergy by learn- é
ing what materials solar batteries are made from,

characteristics of solar batteries, advantages and dis-
advantages of solar. ;

17141 KINGSVIEW AVE., DEPT. NV
CARSON, CA 90746
310-515-1900 FAX: 310-515-1606
I
WEB: http://owi-inc.com http://owirobot.com },

Showcase our New
Products here! Send all

newproducts@nutsvolts.com .
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' ment to the AT-11, microprocessor con-

WEB: http
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OWI, INC.OWI, INC.

E-MAIL: owi@ix.netcom.com
N
infor-

Nuts & Volts
Magazine

New Product News
430 Princeland Court,

Corona, CA 91719
or E-Mail to

g 55 . o - " o y r -
BA-1 BALUN BOX »

DG Electronics announces the introduc-
.tion of the BA-1 Balun Box. o
The 4:1 BA-1 provides an easy inter-
face of ladder line and long-wire antennas &%
to radio transceivers requiring an output §
impedance of 50 to 75 ohms.
This device is also the perfect compli-

trolled automatic antenna tuner.

The BA-1 is sold in kit and assembled
form. The kit assembles in about 20 min-
utes and requires only minimal soldering
skills. The BA-1 ships with an enclosure so
there is nothing else required to complete
the kit. The finished kit measures only 4.7
in. x 6.1 in. x 1.2 in. and weighs only 6 oz.
Frequency coverage is 1.8 to 30 MHz and
peak input power is 200 watts.

The BA-1 Balun kit retails for $25.00

lus shipping. The assembled BA-1 retails

or $30.00.

For more information, contact:

LDG ELECTRONICS, INC.
1445 PARRAN RD., DEPT. NV
ST. LEONARD, MD 20685
410-586-2177 FAX: 410-586-8475
E-MAIL: Id @Idﬁecmlu.wm
/ﬁ\mw. gelectronics.com
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www.web-tronics.com

True RMS DMM

* Full Sized, 4 112
Digit

* Frequency Range to
20 KHz

* Capacitance Ranges
from 2000 pF to 20
uF

* hFe,Audible

Continuity, 20A

max 1000VDC/20A 4

max & 700VAC

max
« Selectable Data
Hold Function

CsSI-980 DMM
More DMMs On
Qur Web Site

Auto-Temp Solder
Station with amic
Element

* With Ceramic

Heating Element for
MorcAccum{eTem
Adjustment
+ 3 Conductor

Grounded Po ate
gsnor'?c 480°C SR 9 ear
3 C- . . es
(470°F-900°F) o v W Constant!y ;
- Fast Heating Feature Available. See Web! That Add d In Business
e 2
More Info See www.web-tronics.c « New [t Since 1971

oar ameras r Auto Light Compensation
CCD B&W Board C VMCB21 VM1030A for Auto Light C i
+ ASIC CCD Area Image Sensor * Internal Synchronization
« Extremely Low Power Consumption with & infra-red samzmm + 12Volts
+ 0.5 Lux Min liumination LEDs, 12V audio, 12V * 4007V Linas
+ Built-In Electronic Auto Iris for Auto s
Light Compensation 49 acty iyt $49.019w =)
Detailed Specs on the Web

VM1030PA-B VM1036A

www.web-tronics.com

For IDE/Ultra DMA Hard Drives

We Sold Over 14,000 in 1998!
This product can be used with any 3-1/2 IDE
hard drive up to | 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

www.web-tronics. com
Removable Hard Drive Rack

RH-10C-IDE

different users with their own hard drives that they physically insert every time they use a
PC. Other models available from C.5.1.include RH|0 series and RH20 series, which are

interchangeable within the same interface desi;
Other Models are Available. See www.wel

n (IDE or SCSI).
-tronics.com under “hard drive and

accessories” for more defalls and pictures.

Our Most Sophisticated DMM We Sold Over 700 Las! 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 Watch|
» Dual Disphy

= 10 Location Memory

= Min, Max, Avg and Relative Mode,

* Decibel Measurement
@ g

* Cap and Ind, Measureme
+ Temperature Mode (C/F)
* K Type Temperawre Probe
COLOR CCD Mini
Board Cameras
+ Low Power Consumption

Pulse Signal for Logic &

Included
1 Lux Hlumination

Built-In Electronic Auto Iris

igit, 4000 Count, More Defalls
Audible Test on our
+ Continuity/Diode Test Web Sife
= Logic Test

= Auto Power OFF/"Keep ON" Mode
= Fused 20A Input with Warning
Beeper

* Back Light

Data Hold/Run Mode

30mmx30mmx25mm,
Pinhole lens with
audb.llv

12V, reverse m

IZmmx3IZmmx25mm
Standard lens with audio,

image feature

< Protek

20MHz/40MH
= Alternate Trigger

Bullet CCD Cameras

B&W and Color _.*

« Smart Rugged Metal / f"
Housing ;

+ Extrememly Low
Power Consumption

+ 12 Volt

* CCD Area Image Sensor
for Long Camera Life * Al-Mag Sweep

- Built-In Electronic Auto Iris for Auto Delay Sweep (65
Light Compensation

* No Blooming, No Burning

» 0.1 Min Lux INumination (B&W), 1 Lux

Min Lux IlNlumination {color)

)

.aewf2 Mini CCDs (B/W & Color)

Sensatlonal NEW Design for Small
Observatlon Cameras. Smaller and Better!
Uitra Miniature Design

Black & White Versions Only 25mm x
25mm

959 S

Dual-Trace Oscilloscopes

* Internal Sync Seperator Circuit

Detailed Specs on the Web
Amazing Oscilloscope Offers

Series 6500 Deluxe

Asia’s currencies are
devalued against U.S. dollars.
Take advantage of GREAT
prices while they last!

z/60MHz/100MHz

LATEST

DESIGNS!
10)

#651$ 0 - 100MHz

#6506 - 60MHzZ |
%689 |

514900 5139

5 or more

Color Versions Only 32mm x 32mm
Available in Standard Lens or Pinhole
Lens

All Inciude Audio

All Include Pre-Wired Cable Harness
for Audio, Video & Power

12V Regulated Power Supply Required
(120mA typical power consumption)
0.1 LUX Rating (BIW), 1 LUX (color)
CCD Area Image Sensor for Long
Camera Life

engineers need at prices well below
expected. These dual-trace, dual-chan

and magnified traces. An internal syr

front-panel control. The user can

.

that includes an illuminated internal

| 49““ $139""

hese deluxe HC Protek oscilloscopes provide the
features and accuracy that serious technicians and
Mag sweeps and provide simultaneous display of normal
provides stable triggering of video signals. TV-H (TV line
synchronizing feature) and TV-V (TV frame synchronizing Delay Sweep
frequency) are automatically switched by the Time/Div

waveform measurements on the large 6" rectangular CRT

Part No. 6510 6506 6504 6502
e o BENGWidth 100MHz ~ 60MHz ~ 40MHz  20MHz
nel.scopes havele- VETL Sensitivity  1mV/DIV. 1mV/Div ~ 1mV/Div  1mV/Div
to5V/Div  to5VIDiv 1o 5V/Div 1o 5V/Div
ic seperator circuit Max Sweep Rate  2nS/Div. 0.1uS/MDiv  0.1uS/Div  0.2uS/Div
10 0.25/Div 10 0.25/Div 10 0.25/Div to 0.55/Div|
YES ALT-MAG ALT-MAG ALT-MAG
s free Vveri- Mode Trig. YES YES YES YES
o par e Cursor Readout NO NO NO NO
CRT Volts 12KV 10KV 10KV 2KV

8x10 Div graticule.

Back Light Compensation Circuit

Built-In Electronic Auto Iris Lens 5'or more

20 Amp Switching

Power Supply
With Overvoltage Protectios
and Variable DC Output

—
wli Removable Hard Drive Rack with Auto Door i:pSI:?JO?OG
ecification:
For 3 :oa RP:M; 4‘0:00:2:1"50?“ 4 i
* For 3, X z
* Auto door on the outer frame Qutput Voltage: DC 9V ~ |5V
= ABS material of outer frame, High efficiency variable
cooling fan Polarity: Negative ground
Worldwide patent pulling function handle Current (13.8v): 25A peak, 20A
CE Approved continuous

Coating iron bottom cover
For IDE interface

For 1" high 3.5" HDD
Not compatible with our RHI0 & RH20 series. Compatible with

our RHI7-IDE model. Details at www. web-tronics.com

CIRCUIT SPECIALISTS, INC.

Overvoltage Protection
Cooling fan inside chassis

See the web site
for details

220 S. Country Club Dr., Mesa, AZ 85210

More Information See www.web-tronics.co

2GHz RF Field
Strength Analyzer

HDD Heat Sink & Fan
Heat Reduction System

n ;rgquen:y Range: 100KHz ta

+ Narrow Band FM (NFM), Wide
Band FM (WFM),AM and Single
Side Band (558) Modulated Signals
May Be Measured

« PLL Tuning System for Precise
Frequem:y Measurement and
Tsning

- LED Ba(kilghl LCD (192x192 dots)

+ Built-In Frequency
Counter

= Hand-Held and Battery
Operated

= All Functions are Menu

lected

The Ultimate Heat Reduction
System for Hard Drives

Huge Aluminum Heat Sink, Plus
Two Cooling Fans

Heat Terminator Mounts in Any
5.25" FD.D. Bay

For All 3.5 Drives up to |" High
Hard Drive Heat Reduction up
to 33%

HEAT TERMINATOR

539_00 $35 00

10 or more
See the web site for details

800-528-1417/480-464-2485|FAX: 480-464-5824

. e
+ RS232C for PC Interface
and Printer

<> Protek

.

#3201

See the web
site for details




BOTH SINGLE AND DUAL
DRIVE MODELS AVAILABLE.

EXTERNAL SCSI-11 PORT WORKS
LIKE A STANDARD CD WRITER

FOR CREATING CUSTOM DISCS.

INTERNAL A/V HARD DRIVE

STORES DISC IMAGES FOR MULTIPLE
COPIES, AND CUSTOM AUDIO DISCS.

CD DUPE-IT! STAND ALONE CD DUPLICATOR

COFY CD  WRITE CD up

( & C
c5c Sl CORPORATE SYSTEMS CENTER

TOTALLY SELF CONTAINED,
NO ADDITIONAL HARDWARE
IS REQUIRED

OPY

NOP

DUPE-IT!

I|1Slﬂf1il}' COP‘\’ [TIUSiC {l.rl(.]
CD-ROM compact discs. Make
backup copies of your favorite
music and software on rugged,
permilnt‘nt C[)S. PT'()(’IUCC com-
pact discs quickly and economi-
cally. 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.

E\“Ul‘iitians—ﬂﬁk ('.Il)()l.” our pl")-itudi(l (:l ) I'L'\'(JI'[ICI'S.

MAKE CUSTOM DISCS WITH
JUST THE MUSIC YOU LIKE.

|
SOURCE CD [

TARGET #0

DOWN

TARGET #1

v

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

NY CD NOW.
REQUIRED.

FROM $595!
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-lt
will copy them to the internal
hard drive. Built in amplified
stereo Speakers allow you to pre-
view the music before recording a
CD. Then insert a blank CD, and
you'll have a custom music CD
with just the songs you want.

With the included CD master-
ing soltware, Dupe-It will work
overtime 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.

LSL
AT A
et

CORPORATE SYSTEMS CENTER
3310 WOODWARD AVE, SANTA CLARA, (A 95054

WWW.DUPEIT.COM

Software publishers —ask about our high-volume multi-drive duplication systems.

Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed.

[)Llf:ll 8,‘{20 ll'l()dtfl 'i.‘i pir.‘turcd Ei.i'l()\’i\
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Learn how to program the BASIC Stamp from our free resources!

If you're a hobbyist, consulting engineer, or student we're making it easier to learn how to
program microcontrollers. We've spent a significant portion of 1999 with some specialists in
robotics (Chuck Schoeffler, University of Idaho), environmental earth measurements (Tracy
Allen, EME Systems), and the basics of programming (Matt Gilliland, I-Four). This resulted in a
load of free microcontroller training material. Our curriculum and documentation is free for
download at http://www.stampsinclass.com.

The Stamps in Class curriculum will show how to build a robot from your Board of Education,
read temperature data from a DS1620 digital thermometer, calibrate a sensor, build circuits
from schematics, and efficiently wire a breadboard. The curriculum can take somebody with
no experience and bring them to the point where they can write their own source code, It's
built around the BASIC Stamp, but the concepts apply to many types of microcontrollers.

What's a Microcontroller? Earth Measurements

Introduction to microcontroller interfac- Learn the BASIC Stamp for control as it

ing. Learn how to light LEDs on the Board relates to the earth, ocean, space, or fac-

of Education, and program the BASIC  tory. Covers data collection, math conver-

Stamp to make them blink. Projects  sion between C and F, and storing this data

include a servo activated by a pho- in EEPROM. Interface a light sensor with

toresistor (grocery store door) piezo speaker feedback.Create a feedback
and conclude with a manual and loop to control the level of water in a cup /' ‘/:
digital potentiometer. using a battery powered pump. . "

N 7 toll free 888.512.1024
N\ M info www.parallaxinc.com

See new Parallax products at five Fall 1999 Trade Shows!
Complete information and tickets to these shows is shown at http://www.parallaxinc.com

Sensors Expo Embedded Systems Conference Robo Expo Fall '99

E and, Ohio San Jose Mia San Franci { S f F M, la
September 14-16, 199¢ 1 Septe  d October 999 g W r 15-19, 1999
Booth 825
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