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Happy users might describe PicStic' as a BASIC
Stamp with an attitude, but wed like to think that
it's just a good idea advanced the way we like it.
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= PicStics™ are BASIC Stamp' | /0O compatible 14-pin
il boards with a lot of extras. The primary gain is speed
] and performance. Any PBASIC program you have will
i automatically run 15 times faster on a PicStic™ us-
1} ing our PicBASIC compiler Besides getting more
L speed and double the instruction space, Micramint
= gives program developers the option of using as-
i sembly language, BASIC, or C,
] along with this enhanced
[ | performance.
[

]

The Great Goverup!

For our next improvement, we've decided to give PicStics™ a ‘rain-
coat” and a "hardhat” to meet those damp or otherwise ‘crushing”
applications. Our ‘raincoat” is a rubberized dipping process that
keeps dust, dirt, and the idiot with greasy fingers from destroying
your PicStic” We just call it "Protective Coating” You just order it as
the -PC packaging option.

For industrial applications or situations where PicStics™ are handled
by Neanderthal service techs, we offer an encapsulated unit we
affectionately call ‘Heavy Duty” Besides offering extended tempera-
ture function and virtual mechanical indestructibility, this 0.875"x1.5"
potted module finally gives users a truly tamper- and copy-proof
package for sensitive end-use assignments. Order -HD for the Heavy
Duty packaging optian.

Not all PicStic™ variations are available in both PC and HD packaging.
Call for details.
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Micromint Micromint | Micromint |
PicStic™ 1 PicStic” 2 |PicStic™ 3 | BASIC Stamp” |
$29 $39 $39 $34 I
yes yes yeS yes I
yes yes yes ye I
10 9 10 8 i
nane real-time clock | 2-channel, none i
12-bit ADC

22 bytes 22 bytes 22 bytes 14 bytes I
150 ins 150 ins 150 ins Bins |
4 MHz 4 MHz 4 MHz 4 MHz |
50k ins/sec 50k ins/sec | 50k ins/sec |
9600 bps 9600 bps 9600 bps I

SIP 14-pin SIP or 14-pin SIP or
encapsulated encapsulated l
- . - -----—_—_--—--i-—---‘
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¢ MIGROMINT, ING.

4 Park Street « Vernon, CT 0B0B66 « Tel: (BB0) 871-6170 « Fax: (B60) 872-2204 « httpy/www.micromint.com/
in Europe: (44) 1285-658122 « in Canada: (514) 336-9426 « Distributor Inquiries Welcome!

BASIC Stamp” and PBASIC are trademarks of Parallax Inc. PicStic™ is a trademark of Micromint Inc.
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Write in 51 on Reader Service Card.

PicStic's ™ features don't
stop there. Besides
more program
memory and [/0
lines, the PicStic™ 2
has a battery-
backed hardware
clock/calendar. The
PicStic™ 3 has a high-
speed, dual-channel
12-bit ADC.

A

actual size
06" x 14"

Small size, high speed, improved performance, lower
cost, and packaging with an attitude. That's the new
PicStic.

Call now and order

*Maximum program length and execution speed are determined by instruction mix

“Protective coating and encapsulated packaging are extra-cost options

PicStic” Development System inciudes:
PBASIC or C compilen, PicStic pragrammen, power supply, and cables.
PicStic not included. $149.00

Simply order PicStic by number: PS1, PS2, or PS3 and either -PC
or -HD optional packaging.

TO ORDER GALL 1-800-635-3355



Hobby Parts Potpourri! ([ House that Equipment!

Servin : :
Electron’c 1 ) # CopperFail Tape - 5°x 18yd. ol achesiveis conductive! # Beautiful, brand-new 19 rack cabinets!
Silicon VaHey HSCH16189 $4.95 # 295" tall, with room for 21” of vertical instrument height
S I since 1964! # Karaoke-style microphone, good quality, black & gokj # 23.25° wide, and 30" front-to-back, textured black finish
u pp y [T HSCH16156 2.9 # Made by AMCO Engineering
# Small flexy solar panel - 1.6VDC @ 350mA - E' X 1.75° # Units are new in box, strapped to skids,
HSC#16133 $5.95

ready for truck shipment (cannot go UPS)

..brings you a potpourri of high-tech goodies for the techno-tinkerer! $ Dok siand microphans, mulimeda-ype, boige ol
For thirty years we have been your source for Silicon Valley exotical # Nidec 12VDC tiny squirrel-cage blower, 3° x 3° x 1.125° forconveniant access to equipment (HSCH 16116, $9.95)
HSCH#16166 $9.95 HSC# 80398 $149.00
# Genuine IBM PS/2-style keyboard, 101 key
HSC#16218 $14.85

# Arcade game joystick (not lor computers), 4 swilches,

Heavy duty! Chaose red, blua, green, or black handie rF.axBoy for paperless FAX!
HSC#15227 $6.95

Wide-SCSI Hard Drive (Full-screen MPEG Video!

# Seagate ST5660NC 545MB Wide-SCSI Hard disk drive # REALmagic Maxima MPEG playback controlier by Sigma # Coiled cigarette lighter extension cord, plug 1o jack # High performance fax machine, saves space and paper!
# Features new 68-pin connector “Wide-SCSI* standard Designs enhances your multimedia capability! HSCH15640 $2.95 # D2 FAX by Seponix with FaxBoy software uses 3.5° floppy
# 35" form factor, only 75" high! # Get full-screen, full motion video with CD-quality sound! disks rather than paper for input/output

# New in factory-sealed anlistatic envelope # Up to 1280 x 1024 resolution, 30 frames/sec. 4 May be used as back-up to existing fax machine, or as a
# Limited quantity available, hurry before they're gone! # 16-bil ISA Bus card connects to your VGA card and e stand-alone lax (no need to leave computer on-linel)

Tiny 486 Powerhouse!

# Little box with lots of features...Unisys 486 workstalion
# Motherboard has will accept up to DX2-50 for 100MHz
# Two 72-pin SIMM sockets, two SIO, one PIO on board
# On-board VGA (1MB, can add to 2MB), 10-BaseT LAN
#® On-board IDE controller, Award BIOS, 256K Cache

® Will accept one shor (77} ISAcard -

# Measures only 115" x B75" x2° .~ s

to your sound card with included cables
# Demo CD's (Silent Steel, Flash Traffic interactive thrillers),
book and software included
$1 69.00 # REALmagic Interactive and OM-1 compatible
# New in retail box, 5-year manufacturer's warrantyl

Hmlmd“u,

# Units are new in box with soltware, power supply, manuals

# Measures only 5° x 8" x 3.5°

# View and compose faxes on your compuler, use lop
keypad to program unit and sand faxes

# DOS, Windows 3.XX or Windows 95 compatible

# 90-day Warranty

# Commonly used in workstations, UNIX boxes, elc

HSC#16165

Orchid MPEG + Video!

# Orchid Technology Kelvin MPEG video Card MAXI M \
¢ 64-bit graphics with MPEG Video on cne card! # Intel 4860X-33 installed / ]
# Full screen 30 Frames/sec MPEG video plus audio # 90 day warranty
# 1MB version will display up to 800 x 600, 84K colors, # There is an on-board floppy -

or 1024 x 768, 256 colors controller as well, but it is setup fora ey Il 7
# Manual, audio cable & driver software included laptop-style 5" thick 1.44 floppy drive, with -
# Nola, the MPEG partion is not Wing5 compatible, but the| 26-pin printed ribbon cable. We do not have

wideo portion is. Everything works fine with Windows 3.1
# OEM pack (plain white box) Ninety day HSC warranty

HSCH 16124 $69.00

these drives. We suggest installing a 1° high 3.5° boolable
IDE hard drive and using as a diskless network station.

HSC#16177

$149.00

VGA-to-Video Converter! | [ Hand-Scanner Special!

Joystick Extravaganza!

# Send your computer's video output to a TV or VCRI # Logitech ScanMan 256-8it Grayscale r.la:d-scannan # Just in time for Christmas — joysticks for compuler games! # Low-profile case for 525 drives
# Use your laptop and a television monitor fof presentations : 100 - 400 dpi resolution, hardware: (switch) selectable # Two types to choose from: the FX-2000 or Wico Merlin # Perfect for CD-ROM drive
@ Geni VGA to TV converter is small (4.5 x 2° x 2°) . Factory Relurbished, 90-day W‘_"“""ﬂ ; # Form fitting joysticks work with either hand # 9.75° x 2.25" x 11" gverall size
# Can be used al the same lime as your monitor éﬂc'udas Fototouch image acquiring & editing software, # Suction-cup feet anchor them for lightning tast action! # 50-pin SCS! daisy-chain connectors
# Output is NTSG Gomposite video, from 840 x 480 VGA A L'“""""?: :‘“ 59':‘:“'3 # New in box - 30 day warranty # Intemal 50-pin cable, SCS! ID swilch
# New in case with AC adaptor, manual LA8ast Widows 9 Ortvecs inokied ’ HSC#16212 Suncom FX-2000 Joystick  $3.95 # 30-walt power supply, DC Fan cooled
= SN SO POWSE SIFIEHY, il atace cary) sa 95 # New case s aliractive grey color, has 90-day warrarty
HSC#16151 $29.95‘ HSC#16211 wWico Meriin Joystick

HSC# 16185 Low-Profile 5,25 Dﬁvlcmszg-gs

$34.95

HSC#15986

( Computer Remote Control -
Click on this Special Price !

ﬁ?‘icky Tuned Mag-Switches!

# Ordinary magnatic switches used on doors and windows in
‘security systems can be defeated by secretly placing another
magnet next o the swilch on the lrame, where it doesn’t move

Peltier Cooler at a Price!
# Made for cooling ceramic Pentium Processors (not metal)
# Heatsink is 2" x 2.875", 5" thick
# Mounted 12VDC fan

PCMCIA Card Reader

# IBM Compalible Reader/Writer for PCMCIA Cards
# SwapBox by SCM Microsystems with 16-bit ISA Bus card

: u:?:mr:agﬁvm I’sﬁ;!;zlzr # Convenient front access for siots (not in rear of system) o 4 .." # These government-spec. magnetic switches are carefully
rr?emm.mo(mn on CPU # Fils in 3.5" drive bay, or use included 5.25" bracket ~ \\\‘ ‘ \' , biased so that they only respond to their maiched magnel.
ing S nee # Boxis4.75" x 25" x 1.75°, magnel is 4.75" x 5" x 1,757

# Dual slot, Type I, Il or lll, hot swappable
# Perfect lor transferring data or hardware from laplops. ol
” . ] = S
notebooks or Kodak Cameras 10 deskiop PC's 7 l. n\
# Includes driver disk, manuals, cable, internal card, bracket o
# New in DEM package (white box), 90-day warranty

# Unit is new, and much
cheaper than the separale parts!
# Perfect lor Peltier experiments!

HSC#H 16106

# Rugged die-cast box is gasketed, and has lamper switch
# New in box, buy six and save! Retail is over $25 each!

$24.95 HSC#16056 $9.95 .. - 6/$50.00

# Inirared Remole operales your compuler from 50 feet
# Perlect for sales p jons, training,

# Serial Interface (IBM version) or ADB (Mac version)

# Handheld remote is 7" x 2.5" x 5"

# included software provides screen pointer lor emphasis
# Keystroke mapping table can be customized, saved

# Roam the room, make eye contact with your audience
# Like using a TV sel remole control (easy to set-up, use)

HSC# 15240 |BM Remote Keyboard $14-95
$14.95

( Rock-Bottom Reno!

# This is the Lasl Stock of Media Vision Reno:
# Consists of new external Reno CO/ROM drive,
docking bay with SCSI2 port, AC Adapter, cables
# Uses NiCad battery pack(s), not included
« Double-speed 180mS drive is lightning last!
# Drive detaches rom docking bay, use with
headphones as a portable personal audio CD player
= Great for Mac or IBM (adaptor bracket included)
« Mac software included
# SCSI Conlroller & software required for IBM use
# Brand new, 90-day warranty
+ Media Vision Aeno Kit HSC#15586 includes:
Rena Cable Kit (SCSI2 - DB2S cable, 50p. ribbon cable,
intermal & external audio patch cables), padded travel pouch,
headphones, Mac software, |BM Adapler bracket

! ] 6900

Available Separately: @

A, Rechargeable Battery Pack (lor early-style 0, will not
recharge in late-model Renc) HSC#15587 $14.95

B. Macintosh Powerbook SCS1 Adapter {(HDI-30 to 25-pin D
connector) HSC#15704 $12.50 il purchased alone,
or with purchase of Reno Kit $5.00

Tape Backup Bargain!
# irwin AccuTrak tape drives — holds 250 Megabytes
# Brand new in box with 80-day warranty
# “Backup Exec” software for DOS/Windows 3. XX included
# Hooks 1o floppy controllar with included insertion cable
# Comes with brackets and 5.25° laceplate for mounting in
regular hali-height drive bay, but can be mounted in 3.5
bay with optional faceplate below
* Made for IBM 50 you know if's rugged!
# Includes new 250MB unformatied tape (allow approx.
2 hours to format)

HSC#15805 $39.95

HSC#15954 $79.95

HSC# 15241 Mac Remote Keyboard

( 3-D SCSI-2 Sound Card

# Mediavision Premium 3-D high quality sound card

# 16-bit audio, 44.1KHz digitized stereo sound

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

# Internal SCSI-2 CD-ROM port, microphone jack {mike not
included), line-in, speaker jack, joystick port

# includes driver disks, photocopied book

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

# We nad these and ran out...New Stock at Lower Price!

HSC#16164 $39.95

[ PCMCIA SCSI Card

# Mediavision PCMCIA SCSI Il Card for Laplops

# Use with CD/ROM Drives, WORM Drives. Hard Drives,
Scanners, any SCSI | or || device

4+ Bundled with Corel SCSI (ver, 2.04) software

# Cable, installation software, manual included

# Would make excellent laptop connection to Aeno, above

# New in box with software, 80-day warraniy

HSCH 15893 579-00

- Irwin Tape Backup Accessoriess -
# 3.5 Faceplate, Dark Gray HSC# 15808 $2.95

a d Ha J H You can sill subscribe to our e-mail "Mailing list”, just
- , jus!
"am E’ectron'c v,s’t Hsc S webs‘te! send a posting to HSG-server @ hsc.cue.comwith the single
speciaities ca. # HSC has a new presence on the Intemet World Wide Web! i message: SUBSCRIBE HSCmail <full A
- Youwlligettuture unsolic gs. Youcan“L

# Simply point your browser to hitp//www.halied.com
# Sita s constantly baing revised, please visit ohen!
# Specials and one-ol-a-kind items not in our ads!

i S i B L L | e N SRR R | Supply
Toll Free (Orders Only) 1-800-4 HALTED  (1-800-442-5833)

al any time in the same manner

http://www.halted.com

|

Internet World Wide Web: http://www.halled.com .

3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 -or m Terms: Same quanlities kmied: all tems subject to prior sale .00 plus g. Orders under $20.00 subject
4837 Amber Ln., Sacramento, CA95841  (916)338-2545  Fax your orders to: 1032.00 handiing fee, in adkition o shipging. Al oders shipped FOB Santa Glara, GA (Iis maans you pay freight) by UPS Suraca
6819 Redwood Dr., Cota, CA 94931 _(707)792-2277 _ (408) 732-6428 il e G hvsiliecsd e tipie gl G e g

Irymhmwmnmnwm mmcmmnmm-imwﬁmumnt

Write in 70 on Reader Service Card. M&W&glﬁmﬂb&wﬁul% 3
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Volts Magazine assumes no
responsibility for the availability or
condition of advertised items or for

the honesty of the advertiser. The |

publisher makes no claims for the
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ARTICLE

A BEGINNER'S GUIDE TO WORLD WIDE
TELEVISION STANDARDS Fernando Garcia

Tune into how distinct and diverse the world wide TV signals really are.

TUNING IN LIFE-AND-DEATH RADIO CALLS Gordon West ...........

Whether you have a scanner or simply a small shortwave set with a beat frequency
oscillator or SSB switch, there are plenty of finger-nail biting radio calls to tune into.

SEMICONDUCTOR PART SUBSTITUTION Fred Blechman ...

There's no substitute for accurate information when finding the correct replacement
part. Check out what three major manufacturers have to offer.

HOW MUCH SCOPE IS ENOUGH? — PART 1 Jeffrey Mazur .............

If you are considering purchasing your first oscilloscope, or thinking of buying a
better one, here is the information you need to make the right selection.

NICAD BATTERY CHARGER Jonn fovine

Build this battery charger that can be easily modified to work with a large variety of
voltages and charging currents.

INDUSTRIAL SMT ASSEMBLY:
LOOK, NO HANDS! Ronaid Reis

Get a first-hand, “no-hands" look at the amazing automated SMT assembly process.

CHASE NOISE WITH THE BIG EAR Jim Ford ...

Track down power-line interference with this handy device.

COLUMNS

AMATEUR ROBOTICS Karl Lunt

Fall clean-up.

OPEN CHANNEL Joseph J. Carr K4IPV.

More on sensors.

RESOURCE BIN pon Lancaster

Starting your own tech venture,

SOLAR WORKSHOP v Byers

How to use the sun after sundown.

STAMP APPLICATIONS scott Edwards

Scan a keypad with the BS2 for pushbutton user input, plus a beginner's
race-timer project.

SOFTWARE WIZARDRY Harry Heims

Answering calls for “Help” in Windows95.

THE SOLDERLESS BREADBOX pon Wiicher

Digital indicators.

DEPARTMENTS

ADVERTISER'S INDEX

CLASSIFIED AD INFO

DEALER DIRECTORY

EVENTS CALENDAR

NEW PRODUCT NEWS

NV ADMART

ELECTRONICS Q& A
READER FEEDBACK

TECH FORUM

To Subscrlbe to NUT S§& VOLTS
Send payment to the address below or call 1-8B00-783-4624
and use your Visa or MasterCard.

USA ONLY

$19.00 — One Year $35.00 — Two Years

MAILED FIRST CLASS — FOREIGN ONLY
$37.00 — Canada/Mexico $100.00 — Foreign/Air Mail
$50.00 — Foreign/Surface

Nuts & Volts Magazine, 430 Princeland Court, Corona, CA 91719

EDITORIAL
CONTRIBUTIONS

Nuts & Volts Magazine encour-

ages article submissions and |
| queries. Send a SASE for a copy of |

our writer's guidelines. I
All submissions should be on 5- |

| 1/4 or 3-1/2 inch diskettes and
| include hard copy as well.

If retum of materials is requested,
include a SASE with your
submission.

Deadlines should be discussed in
advance with the editor, but gener-
ally all material should be submit-
ted by the 1st of the month for the
next month's issue.

CHANGE OF
ADDRESS

If you are moving, notify us AS

SOON AS POSSIBLE so we can

continue your subscription without
interruption.

Your magazine WILL NOT auto-

matically be forwarded to you by

| the post office, so it's important to

submit your change of address
directly to Nuts & Volts.
We will not be able to replace

| missed issues of the magazine

due to unreported address

changes.

When you send in your new
address, include a current mailing
label from the magazine with your
account number on it. If you do
not have a mailing label, be sure to
include your old address and the |
name(s) under which the subscrip-
tion was submitted.

INDEX TO
CLASSIFIED ADS

10. Ham Gear for Sale
20. Ham Gear Wanted .

60. Computer Software ... -
70. Computer Equip. Wanted.....20
80. Test Equipment . .

| 100. Audio/Video/Lasers ...

110, Cable TV _
115. Telephone/Fax

| 150. Plans/Kits/

155. Manuals/Schematics
Wanted

160. Misc. Electronics For Sale....88
170. Misc. Electronics Wanted......93
175. BBS & Online Services..........
180. Education ...
190. Business Oppom.lniﬂea ol
200. Repairs/Services..............u... .98

Nuts & Volts Magazine is published
monthly for $19.00 per year by TEL
Publications, Inc., 430 Princeland Court,
Corona, CA. Application to mail at 2nd
dlass postage rates is pending at Corona
and San Diego. POSTMASTER: Send
address changes to Nuts & Volts




E-Meter R

© @e® @
SEL SET

(206) 782-8100 Fax: (206) 782-4336
http://cruisingequip.com

Write in 181 on Reader Service Card.

HAM GEAR FOR SALE

SONY ICF-2010 SW radio w/Kiwa wideband
filter, $270. Bill 612-980-6503, leave mes-
sage.

R390 ITEMS: Pair of R390 meters, (2) 3TF7
ballast tubes, 1 complete copy R390A organi-
zational and depot maintenance manuals.
Best offers. aa3ae@juno.com

QUALITY PARTS at surplus prices. All new,
never used distributor and OEM overstocks.
Call IME, 817-561-2999 or write PO Box
170415, Adington, TX 76003.

WANTED: ROCKWELL-Collins HF-8021
3KW Amp. 237B-3 rotatable directional HF
antenna. Jim Stitzinger, 805-2598-2011, fax
805-259-3830.

MILITARY RADIOS: Easily made battery
adapters for military radios & other electron-
ics. Get “Power Up,” big new 96 page manual
of instructions, diagrams. Use readily avail-
able commercial batteries in PRC-8, -8, -9, -
10, -28, -25, -47, -74, -77, TRC-77, AN/PRR-
9, AN/PRT-4, RT-77, URC-68, more, also
mine detectors, night scopes, radiacs, field
telephones, etc. Only $14.95, plus $5 S/H ($6
Canada). NYS residents add $1.66 tax. CRB
Research, Box 56-NVV, Commack, NY
11725. Visa/MasterCard welcome. Phone:
516-543-9169.

MORSE CODE computer interfaces $49.95
with CW filter $69.95 plus $3 shipping. New
DP-1 multiband antenna covers all ham
bands from B0-2 meters $129 + $6 shipping.
Free ham and IBM shareware catalog.
Dynamic Electronics, Box 896, Hartselle, AL
35640, E-Mail dei@whnt19.com 205-773-
2758, FAX 205-773-7295.

The Ultimate Battery Monitor

Actual Size including battery Charge Effi-
Fits 2" hole ciency, number of discharge
Up to 1000 Amps @500 Volts!
Cruising Equipment Co.
5245 Shilshole Ave. NW, Seattle, VWA 98107

E-Meter’

Here's why the E-Meter is the
world's most popular DC energy
monitor; Multi-color bar graph
shows battery status at a glance.
Big digital display reports Volts,
Amps, Amp-hours, Time Re-
maining, - even Kilowatt-hours.
Reports historical information

cycles, deepest depth of discharge
and average depth of discharge.
Optional RS-232 and low battery
alarm contact available, tool
OEM's: Call for free
applications assistance.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

RCI-2950/2970 Modification Manual. Tune-
up, audio, receiver, noise-blanker & clarifier
modifications. Microphone wiring & more. $20
ppd w/money order, $25.50 COD. Scott, PO
Box 225, St. Clair, MO 63077. 314-629-4294.

TCM3105 CHIPS: Build PMP, Digicom or
Baycom modems, $12 includes shipping &
schematics. LTC, POB 445, Conneaut Lake,
PA 16316.

NEW CATALOG, RF parts, shortwave kits,
transceiver kils, iron powder and ferrite cores,
hard to find parts, more. Two stamps to Dan's
Small Parts, Box 3634, Missoula, MT 59806.
Ph/Fax 406-258-2782. Online catalog
hittp://www.fix.net/dans.html

ELECTRONICS BOOKS. Thousands of
titles. Electronics meet. Aviation at Marine,
Manhattan Beach 7-11am, last Saturday
each month. We also buy. Lee and Margaret
Johnson, 805-525-8955.

STEREO/MONO NOISE REDUCTION SYS-
TEM. Does your overpriced DSP give you up
to 25dB of noise reduction from virtually any
audio source without sonic artifacts? If not,
write, call, fax or E-Mail us for our free cata-
log of audio products, including automatic
volume controllers. C&S Electronics, PO Box
2142, Norwalk, CT 06852-2142. Phone 203-
866-3208, Fax: 203-854-5036. E-Mail: CAND
SELECT @worldnet.att.net

PARTS - PARTS - PARTS

65.8 mHz Saw Filters

100 pes. - $2.40@

300 pcs. - $2.00@ | 600 pcs. - $1.75@

18 Pin IC Sockets 500 pcs. - $.09@ | 1,000 pes. - $.07@| 5,000 pcs. - $.05@
18VAC, 300mA, Wall

Transformers (Perect for Steatn units) | 50 pes. - $3.00@ | 100 pes. - $2.50@ | 250 pes. - $2.00@
4 Mhz Resonators, 3 pins | 100 pcs. - $.50@ | 500 pcs. - $.45@ | 1,000 pcs. - $.41@
8 Mhz Crystals, 2 pins 100 pes. - $.50@ | 500 pcs. - $.45@ | 1,000 pes. - $.41@

24 Mhz Crystals, 2 pins

100 pes. - $.60@

500 pcs. - $.55@ | 1,000 pcs. - $.49@

Micro-Chip Pic-16C54RC

100 pes. - $2.10@

250 pcs. - $1.95@ |500 pes. - $1.85@

Micro-Chip Pic-16C56RC 100 pes. -

s2.30@

250 pes. - $2.25@ |500 pes. - $2.15@

Call for Larger Quantity Quotes

Phone: (630) 350-9510
Fax:  (630) 350-9760
BBS: (630) 350-9761

Cupm

852 Foster Avenue
Bensenville, Illinois 60106

E-Mail: sales@capital-elec.com
Web: http://www.capital-elec.com

WE ACCEPT

e
= e Em

Write in 218 on Reader Service Card.

The Most Complete Reference Available

W 36low Distributor G
#1 Choice aMmem'a: Top Professionals

Time is money. The more time you can shave off the search for an IC, the more
money you make. It doesn't matter if you're looking for 1 or 1,000 IC's, the 3
Volume ICM is the BEST tool on the market for hunting down IC's and consid-
ered to be the "Best IC Reference EVER PUBLISHED." The depth of your

NEW ability to search will blow you away. There is NOTHING else like it in
the worid 1 100,000 IC's of KIND from Every Manufacturer. Specifica-
tions, Selected Data Sheets, Every known Cross-reference, Alternate Sources,

Manufacturer Profiles & Dis‘h'ibutors. Perfect for Sales, Sewioe, Engineering 8.
Experimenters. Thousands have gladly paid $190 (and at 9 Ibs it's well worth it).
Can you afford to pass it by for $55 ? If you're still squeezing an ICM from the
80's, you already know they're great. Call NOW while they're Really Affordablel

Neicom 80 Q-881-624Text 6300 f0an-10pm EST Thays  316-806-1808 x 6300

Write in 66 on Reader Service Card.

MO-TECH DISTRIBUTORS
YOUR MIDWEST PANASONIC
CONVERTER WHOLESALER

PANASONIC

10 PC 20 PC 50 PC
TZPC1453G2 $63- $61- $59-

“Top of the line converter” featuring sleep timer, parental lock,
standard/HRC switchable, last channel recall, favorite channel
memory, and 83 channel capable.

TZPC1003 $49- $44- $42-

One of our best selling converters featuring sleep timer,
parental lock, last channel recall. favorite channel memory, and

80 channel capability.
TZPC175DG2 $89- $85- §$82-

Our *“Top of the line” converter with volume control. Featuring
sleep timer standard/HRC switchable, parental lock, last
channel recall, favorite channel memory, and 83 channel
capable.

|_Fax (810) 566-7253
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easy PIC’n

MICROCONTROLLER
BOOK

How to get started using PIC18CXX
microcontrollers

* Programming techniques
Program design
Flow charts
Instruction set
Addressing modes
Bit manipulation
Subroutines
Sequencin
Lookup tables
Interrupts
+ Writing source code using a text
editor
* Using an assembler
« Interfacing
Circuits
/O conversion
= Timing and counting
= Using a PIC16/17 programmer
* Experiments
* Lots of examples

PIC is a trademark of Microchip Technology Inc. in USA

$29.95 + $3 mailinUS  VISA, MC, MO, Check
CA residents please add 7.25% CA sales tax

SQUARE 1

ELECTRONICE

P.0. Box 501, Kelseyville, CA 95451
Voice (707) 279-8881
FAX (707) 279-8883

hitp:/www.zapcom.neV-squareone

P I Cngrammer

Development Tools

® Programmer for PIC 16C5X, 16C6X,
16C7X, 16C84, and 17C4X in DIP
packages.

® Conditional Assembler and Simulator.

® Emulates program memory, registers,
and /O for the PIC 16C5X.

® [nstruction-level emulation for the PIC
16C71 and 16C84.

® Programmer only $ 755, Complete
package $245. 15 day money-back

guarantee.

Low cost

Microcontroller
Development Systems

80C552, 80C31, and 68HC11
development systems include single
board computer, assembler,
disassembler, real-time execution and
debugging, monitor program, and
examples.

ROMY-16
EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit
systems. $195 (2716-27256) or $245
(2716-27010). Window/menu driven
interface. 15 day money-back guarantee.

J&M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052

Tel:(201)325-1892 Fax:(201)736-4567

6 Write in 31 on Reader Service Card.

CONTROLLER KIT AND GET THE LO-VOLT
DISCONNECT OPTION FREE! ........ SAVE $18.00
BATTERY CONTROLLERS KITS:

CELL CELL 110/220
VAC 50/60 HZ OR
SOLAR. SEND FOR
BATTERY GUARD KIT .. $61.20 PP
PROTECTS LEAD ACID BATTERIES BY PREVENTING|
EXCESSIVE DISCHARGE WHEN THE POWER IS|
CURTIS KEYER KIT....... $46.20 PP
AUDIO AMP, IAMBIC
KEYING, ADJUSTABLE
POS/NEG KEYING AND
WEIGHT-TONE
CONTROL ...... $10.00

JANUARY SPECIAL
BUY A 5 AMP VAC OR 6 AMP SOLAR BATTERY
. SMART LEAD ACID /
e e e sl |
FREE CATALOG!
ABSENT. GREAT FOR SOLAR SITES AND RV's.
SPEED
SPEED METER:$14.95

CODE PRACTICE OSCILLATOR KIT
AS SEEN IN NOW YOU'RE TALKING! PC BOARD IS
ALSO KEY. INCL PARTS & MANUAL ........ 522.95 PP

40 M. APPROX. 33.5' OVERALL..

80 M. APPROX. 64’ OVERALL

160 M. APPROX. 130' OVERALL. .....$53.20 PP
JADE-POLE ® ANTENNAS

2M - 440 DUAL, 6M, 220, 440 MHZ. UP TO 4.6 dB

GAIN OVER 1/4 WAVE VERTICAL. PURCHASE AS A

KIT, ASSEMBLED PORTABLE OR FIXED STATION:

$17.20 - $64.95 PP (CAN ALSO MAKE TO SPEC.)

= (&) NEW! THE JADE BOOK

A COMPILATION OF HARD-TO-FIND ENGINEERING
DATA, HUMOR, RADIO FOLKLORE & INFORMATION.
ICLUDES SIGNAL LEVEL MEASUREMENT CONVERSION
FORMULA, TIPS TO ANALYZE AN ANTENNA USING

329-4499

djade index.htm|

JADE PRODUCTS, INC .E HAMPSTEAD NH 03826-0368

Write in 27 on Reader Service Card.

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING...

with the AES learning system/
embedded control system
Extensive manuals guide 8

you through your i
development project ..
All programming
and hardware details
explained. Complete
schematics. Learn to program the
LCD, keypad analog. and serial
VO, for your s

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 Liquid

Crystal Display =4 by 5 Keypad « Digital, Analog, and
1

Serial VO « Interruptstimers, chip-sclects « 26 pin
expansion connector * Built-in Logic Probe » Power
|

Supply {can also be battery operated) * Powerful ROM
MONITOR 10 help you progra
PC for programming or dat |

+ Connects 10 your
feable included) »

Assembly BASIC, and C py nming(varies with
model) * Program disks with Cross Assembler and
many. well documented, program examples = User’s

Completely assembled and ready to use * Source code

Manuals: cover all details(over 500 pages) = ‘
for all drivers and MONITOR = Optional Text Book

Everything you need. From $279
Money Back Guarantee
Call for Free Info Pack, or see
WEB at http://www.aesmicro.com
714-550-8094,FAX 714-550-9941

Call 1-800 - 730-3232

AES

e
AES 970 W. | TTH STREET, SANTA ANA, CA 92700, USA

Dear Nuts & Volts:

In the GREAT article on repair-
ing PC power supplies (“PC Power
Supply Repair” by TJ Byers, Sept.
'96), | believe there is an error in
the drawing (Figure 3) on page
11. The capacitors in the filter sec-
tions of the -5 volt and -12 volt
supplies appear to be polarized
incorrectly. Also the 10 uF cap on
the input side of the 7905 regula-
tor is apparently reversed, because
the positive side is hooked to the -
5 volt line. Since the -5 volts is ref-
erenced to ground, shouldn't the
filter cap polarities be reversed to
show the proper ground refer-
ence?

In Figure 6, the caps are
shown correctly, relative to the
“high-voltage common” line, and
the =150V and -150V lines.

I've picked up copies of your
magazine sporadically for the last
few years, and have finally sent
my subscription request. | should
have done it two years ago!

Thanks for a job well done.

Rod Johnson KAT7YOU
via Internet

Response:

Yep, they're backwards.
That's what happens when you
work into the wee hours of the
morning on deadline. Sorry.
Thanks for the kind remarks,
and catch my new series on
solar power. | think you'll like it.

TJ Byers

Dear Nuts & Volts:

In the Oct. '96 Reader
Feedback, Open Channel author
Joe Carr stated that decibels can
be defined for current, voltage, or
power levels, and gave as the gen-
eral formula:

dB = K LOG (A/B)

with K = 10 for power and 20 for
voltage, with no mention of imped-
ance restrictions.

One could define a dollar as
15 cents, too; but this would cause
confusion because it conflicts with
another definition already in wide
use. Redefining decibels in terms
of voltage ratios (where Z1 and Z2
are not necessarily equal) pro-
duces results incompatible with
the original definition in terms of
power ratios. If we insist that the
voltage-dB equation be limited to
cases where Z1 = Z2, 6 dB will
always be 6 dB, and the confusion
that prompted Joe’s reply to a
reader would be avoided.

The IEE Standard Dictionary
of Electrical and Electronics
Terms, 4th ed., 1988, defines deci-
bel as “10 times the logarithm to
base 10 of a ratio of two powers,”
and gives the equation:

n =10 log (P2 / P1) decibel

It goes on to say that when the
ratios of voltages is the square
root of the corresponding power
ratio (i.e., measured across equal
impedances) decibels may be cal-
culated as:

n =20 log (V1 / V2) decibel

Finally, it states “these rela-
tions ... are sometimes applied
where these ratios are not the
square roots of the power ratios ...
Such extensions of the term
should preferably be avoided.”

One final note: dB is not a
quantity symbol; it is a “unit” sym-
bol (although a phantom unit,
since it has no dimension). We
should not write dB = 6, but rather
G =6 dB.

Dan Metzger KBJWR
Lambertville, Ml

Dear Nuts & Volts:

You have some advertisers
who are hiding their light under a
basket. As Don Lancaster pointed
out long ago, one of the best ways
to create printed circuit board art-
work is with Postscript. What no
one seems to know, including
authors of recent PCB CAD
reviews, is that Ohio Automation's
low-priced package, called entry
level BOARDMAKER, creates
Postscript as an output option.
The output is an ASCII file. | use
DOS PRINT to send the output file
to a Postscript equipped NEC
Silentwriter laser printer, to create
camera-ready artwork. | send the
artwork to either Circuit Design
(541-664-7904) for single sided, or
Atlas Circuits (704-735-3943) for
single or double sided. Both do
excellent work and have fast turn-
around. Their addresses are in the
classified section.

J. Dennon
Warrenton, OR

Dear Nuts & Volts:

I just got back from vacation
and, to my delight, the newest edi-
tion of Nuts & Volts (Oct. '96)
was waiting for me. Before
unpacking or anything else, |
wanted to whet my appetite for the
new projects and concepts | would
be studying later. | read the first
article on Solar-Powered Varmint
Zapper with much interest, but
have not been able to move on to
any of the other articles.

When | read at the end of the
article that Mr. Charlton had
passed away on Sept. 22, | was in
shock. Having corresponded with
him on several occasions, | had
become respectful of his knowl
edge, as well as his generosity. He
did not let on, nor gave any clue
that he might have been ill or

Continued on page 111



" EPROM+

A DEVICE PROGRAMMER
FOR BENCH AND FIELD

EPROMS (UV & FLASH) (24, 28, 32, 40% PIN PLUS 27C, 20C, 28F & 29F)
1702% 2708, TMS2716%,2716,32 32A,64,64A.128,128A.256,512,513,011,010,101
1001, 1000,1024,210,020,2001,220,2048,400 1 040,080,240,4096,2516,32,61,68764
d (18, 24 & 28 PIN PLUS CXXX) X22102212
2R04, 2816, 2R16A, 2817, 2864, 2865, 28C256, 28C010, DS12XX
* (8 & 14 PIN PLUS CXX) ER1400,M58657, 2401,02
04,08,16,32,44,64,65, 59C 1 1, 80011A, 8572,82,92, 9306,46,56,66, 16811,16911
* (16 THROUGH 24 PIN) 74SXXX, 82SXXX FAMILY
MICROCONTROLLERS*(UV, EE AND FLASI) 87414248 ASH A9 49H
8751,87C51,52 R7CSX XX BTCT5X 89C51,52,89C 1051,2051,68705 68HC 705
6BHCTI 19, PICI6C54,55,56,57.58.61,64,620,621,622,71,74,84, TMS 7742
*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL
= SOFTWARE - READ, VERIFY, PROGRAM, COP'Y, DISK FILE LOAD
& SAVE, CHECKSUM, FULL SCRELN BUFFER EDITOR W20 CMDS
*» READS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES
« FAST-MOST DEVICES PROGRAM IN UNDER 20 SECONDS
* RUGGED (9" X6”X3") PORTABLE ENCLOSURE WJCARRY HANDLE
« MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE
* SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL
PRINTER PORT CABLE, POWER PACK AND SOFTWARE

~
THE ORIGINAL PARALLEL PORT
PROGRAMMING SYSTEM!

$289

ADD §5.00 SHIPPING
$5.00 COD :
VISA / MASTERCARD

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

A

| HAM GEAR FOR SALE cont. |

AEROTRON 100W |ow band radios w/acc. in
VGC. (Good for BM band) $65 ea. Check with
us for other radio parts! Call 804-237-4762
after S5pm.

POWER SUPPLIES, Power One switchers,
#SPM5A2B4A1F1S112, 5 isolated outputs:
2V @ 35A, 5V @ 35A, +12V @ 10A, -12V @
10A, 5V @ 150A, $85 each. Bill 612-980-
6503, leave message.

LEARN THE SECRET. How to silently acti-
vate any phone/line and monitor. And without
ID detection. For info, send $5 refunded with
first order to: ILIADIS, PO Box 350562,
Jacksonville, FL 32235-0562.

LOW PRICED, new & used scanners & ham
gear & commercial equipment. Free catalog.
Call 909-873-1319 or fax on demand 909-
820-1885. E-Mail: HRHE6@acl.com or write:
LML, 424 E. Shamrock, Rialto, CA 92376.

NEW PRODUCTS FROM S&S: UPGRADE
YOUR OLD RIGS! Digital dial has 10Hz res-
olution HF, 100Hz VHF and frequency range
50KHz to 230MHz; kit $79.95; assembled
$129.95. Digital VFO with 1Hz resolution; kit
$139.95; assembled $189.95. S&H $7.50
(continental US). GUARANTEED TO WORK.
For info send SASE. Call/write to order: S&S
Engineering, 14102 Brown Road, Smiths-
burg, MD 21783; 301-416-0661; E-Mail:
N3SAD@aol.com or see http://www.xmetric.
com/sseng

20 TIMES more power from your HT or other
weak audio products with amplified speaker
by GE or Motorola. Simple to hook up.
Comes in black or white. $11.99, postage
paid. LML, 424 East Shamrock, Rialto, CA
92376.

COMPUTER INTERFACES. Modes Wefax,
Color Ham Fax, Color SSTV, CW, RTTY,
AMTOR, PACKET. JVFAX, HAMCOM,
PROSKAN, MSCAN, BAYCOM, and more.
CW IDers Voice IDers. Send #10 SASE for
catalog. A&L Engineering, PO Box 226,
Montgomery, IL 60538-0226.

TR [T
Q0

-30(32) it . 14
Q00
QQOQ

-’_:(__)? i
QOO0

TERRIFIC TIMEPIECES! Binary clock, other
kits. WPC, 309 South Brookshire, Ventura,
CA 93003. www.west.net/~wpc 805-339-
0702.

M GEAR WANTED

MILITARY COMPONENTS
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

wanted.

| WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Volts, Call 1-800-4-MEMORY
now! Voice/FAX.

WANTED: WEBSTER bandspanner antenna
in new or like new condition. Either model.
Del Fariss, POB 1798, Pasadena, TX 77501~
1798.

USED BY CIA AND KGB

SWEEPING EQUIPMENT

FEAR OF DETECTION

NOISE OR VOLTAGE CHANGE

UNDETECTABLE PHONE TAP

O MONITOR CONVERSATIONS, FAXES AND DATA WITHOUT

O PLUG INTO ANY TELEPHONE LINE WITH NO CLICK, HUM,

[ UNIVERSAL DESIGN ALLOWS MONITORING WITH
HEADPHONES, TELEPHONE OR TAPE RECORDER

i
ey

00 VOICE ACTIVATED TAPE RECORDER CONTROL

$109.95 VISA MC COD
VISA |,umm¢:md‘_
-
(203) 485-0310

O DISGUISED AS " TELEPHONE LINE TESTER "

0 COMPACT SIZE - BATTERY POWERED

2
ﬂl’ Communications Products
Box 1242 Burlington CT 06013

Write In 168 on Reader Service Card.

CD DUPE-IT!

INSTANTLY COPY CD-ROMS
NO COMPUTER NEEDED!

COMPLETE STAND ALONE
DUPLICATION SYSTEM
Not for export to China.

INTENDED FOR BACKUP & IN-HOUSE

DUPLICATION PURPOSES ONLY

Instantly duplicate CD-ROM disks for software distribution. Make spare backup
copies of your favorite software titles on permanent rugged, media. Produce disks
quickly and economically. No CD mastering or digital multimedia experience is
required. The CD DUPE-IT! does it all.

Insert your original disk and press “START". The on board multimedia micro-
processor quickly copies any disk to the internal A/V hard drive. Insert blank disks
and make as many copies as you like. You'll produce identical, bit-for-bit duplicates.
The new CSC €D DUPE-IT! system is totally self contained - no connection to a
PC or Mac is required to copy disks. Just plug in the power cord and press “START",

Add CD mastering software and €D DUPE-IT! will work “double duty” as your
personal CD mastering system. Just attach a SCSI cable to your PC or Mac, and you're
ready to design and create your own original CDs.

Similar systems used in commercial CD duplication houses cost over $10,000.
Now vou can easily copy disks for a fraction of the price with CD DUPE-IT!

CORPORATE SYSTEMS CENTER

1294 Hammerwood Avenue
Sunnyvale, CA 94089

Tel. (408) 743-8739

DEALERS AMD RESELLERS-CALL FOR QUANTTTY DISCOUNT PRICE STRUCTURE

We gladly accept Discover, Visa/Mastercard, COD or
prepaid orders. No surcharge for credit cards.

CSC

SCSI PERIPHERAL EXPERTS » HARD DRIVES » CD-ROMS » TAPE DRIVES » M,/0 DRIVES

Write in 142 on Reader Service Card. Nuts & Volts Magazine/December 1996 T



Every person who lives within North America
expects to be able to tune a TV signal regardless
of the TV brand, signal source, or area where the

person lives.

This is thanks to TV broadcast
standards, which assure signal
compatibility.

Compatibility is taken for grant-
ed, much as the air we breathe.
Nevertheless, travelers to Europe
who purchase prerecorded video-
cassettes are surprised and disap-
pointed to come home and realize
that they purchased an unviewable
video. The reason being that in
Europe, and in most parts of the
world, there are very different televi-
sion standards which are incompati-
ble with “American” TV signals. As
you read the following article, you'll
realize how distinct and diverse the
world wide TV signals really are.

There are a number of reasons
for these barriers of incompatibility.
Unfortunately, very few were imple-

mented for technical reasons, most
have been implemented for eco-
nomic and political motives.

Television has traditionally been
a very powerful tool for companies
to sell their products and for some
governments which would like to
manipulate politically or isolate their
citizens from foreign culture. The TV
industry and its associated produc-
tion and distribution is a large busi-
ness by itself, and thus one that
many nations wish to protect.

. The purpose of this short intro-
duction is not to give an exact
description of the complex world of
TV standards or to overload you
with data, but rather to attempt to
provide a brief understanding of the
differences between world stan-
dards.

A short discussion on how to
bridge the different systems will also
be provided. To understand the dif-
ferent standards and the lack of
compatibility, an introduction of how
TV signals operate is in order.

To allow a TV picture and sound
to be received, the signal has to pro-
vide four sub-components, as fol-

lows: timing and synchronization;
bandwidth assignments; color
encoding; and sound.

TIMING AND
SYNCHRONIZATION

To provide the illusion of move-
ment, the TV industry borrowed the
same concept employed in the
movie industry, namely to present a
series of still pictures (or frames) in
very rapid succession. To reduce
the flicker without an undue
increase of bandwidth, the TV frame
is divided in two fields, each of
which carries half of the frame infor-
mation. The two fields are inter-
leaved during scanning to present

FIGURE 1: The
world is divided
into two different

scanning stan-

dards. The US
standard is
incompatible with
most of the rest of
the world.

B December 1996/Nuts & Volts Magazine

4, A BEGINNER'S

by Fernando Garcia

the frame information.

Thus, the first important para-
meter in a TV signal is its vertical
frequency, or field rate. To minimize
line-related hum in early TV sets, it
was decided to employ a field rate
equal to the power line frequency.

As the world electric utilities
employ either 50 or 60 Hertz, this
immediately divided the world-TV
standards into two different camps,
as shown in Figure 1. Actually, the
60 Hertz system is not quite so, to
accommodate color signals it was
adjusted slightly to 59.94 Hertz, but
for simplicity people still refer to it as
60 Hertz.

Figure 2 shows an oscilloscope
display of a pair of TV fields. Modern
TV-receiver power supplies have
improved the ripple rejection to the
extent that the field repetition rate
need not be tied to the power line
frequency. But the standards are
deeply rooted now and it is unlikely
that modifications will occur.

The second synchronization
component is its horizontal or line
rate. A picture made with 35-mm
film presents complete frames, but
on a TV signal, the frame has to be
scanned. Each frame is “painted” on
the CRT screen by a rapidly moving
electron beam that draws individual
horizontal lines.

A good question would be how
many lines to use. Of course, the
capability to resolve picture details
(resolution) increases with a higher
number of lines. The penalty for
increased resolution is an increase
in the already large TV-channel
bandwidth.

Since the TV industry was com-
peting with an established movie
industry, a similar horizontal resolu-
tion would seem to have been an
appropriate choice.

Appropriate does not necessari-
ly mean practical, as the 1,500-plus
line resolution of 35-mm film would
have resulted in an impossibly large
channel bandwidth.

Line frequencies from 405 to
819 were experimented with world-
wide, before settling with 525 lines
per frame for the 60-field systems,
and 625 lines per frame for the 50-
field systems. If you perform a sim-



FIGURE 2: Oscilloscope display of a TV field pair.
Vertical sync is located in the middle gap. Its repeti-
tion rate provides the “Field Rate.”

FIGURE 4: Spectrum analyzer plot of a TV signal. The
highest peak is the carrier. Please note the frequency
gaps between the carrier and the sidebands.

ple multiplication, you may notice
that the total amount of lines per
second is very similar for both sys-
tems. Figure 3 shows a pair of TV
lines.

BANDWIDTH AND THE
CCIR LABELING SYSTEM

The total amount of lines per
second is one factor that determines
the required spectrum space, or
bandwidth. The second factor is the
resolution required by the picture
elements, or pixels, on each individ-
ual line. If bandwidth was free, then,
in theory, you could have unlimited
resolution. The broadcast spectrum
is actually a limited commodity, and
when spectrum space was being
allocated for TV broadcasting, peo-
ple would balk at the enormous
bandwidth required.

Just imagine that a single TV

FIGURE 3: Oscilloscope display of a TV line pair.
Color burst and sync pulses are clearly visible.

people seem to forget that black
and white-only TVs were the only
option available for many years.
The history of the transition from
black and white to color broadcast
is fascinating and extensive, and
beyond the scope of this short
article. Suffice it to say that clever
means were found to encode
three different color primaries into
existing TV signals without
increasing bandwidth and allow-
ing backward compatibility with
existing monochrome TVs.

The TV industry again borrowed
concepts from the film industry for
color signals. Most of the colors
you see can be generated with
just three primary colors: Red,
Green and Blue. This is known as

APL = 45.6%

Setup 7.5%

Channel A TEK 1910 color bars

21-Feb-96 15:24:50

Gain

System Line L 99 Fl1
Angle (deg)

525 line NTSC
Burst from source

reference is
located in
the left-hand
horizontal
axis.

an RGB signal.

To generate a mono-
chrome or luminance
signal from RGB signals
is a straightforward pro-
cess: just add the sig-
nals together. It is simple
to perceive that full level

0.0
x L.000
0.000 4B

FIGURE 5: RGB signals would
""?g"’o‘f":‘ make white, and that
MovShill | a total absence of
bar signal. them would generate
The letters black. Likewise, varying
indicate the amounts of signals
dlggegggol- would generate all the
“R” is locat- different shades of gray.
ed closest The resultant mono-
to the top. chrome or luminance
The burst signal modulates the

main picture carrier. The
actual manner on which
the chroma subcarrier is
modulated is the major
distinction between the

channel would

occupy almost as much bandwidth
as six times the entire AM broadcast
band! This gets even worse with
some European systems.

Not all the channel bandwidth is
useable video bandwidth. A portion
of it is dedicated to the vestigial
sideband, the guardbands, and the
sound subcarrier, thus only about
70% of the total channel bandwidth
is available for the picture. The
video bandwidth will limit the theo-
retical maximum number of pixels.

During the early stages of the
TV industry, there was a very large
number of incompatible systems.
Though this is still true today, some
order has been brought up by the
CCIR, the International Committee
which regulates international radio
communications. It set up a group of
preferred standards that would reg-
ulate  the transmission of

Monochrome TV scanning and
bandwidth, and hopefully consali-
date and reduce the number of stan-
dards.

This caused some standards to
be dropped, like the 819-line French
system which had an excellent reso-
lution, but excessive bandwidth
requirements.

The different standards were
labeled with letters. The “M” system
for instance, is being used in all of
North America and most of South
America. The systems standards
provide information on the number
of lines per frame, the number of
fields per second, channel band-
width, and other parameters related
only to monochrome TV. This is
shown in Table 1.

Some systems sport two letters,
like the “B/G” system. In this
instance, the first letter is the stan-
dard for VHF

TABLE 1: CCIR definitions for Broadcast TV signals

CCIR Fields Lines/
System Second Frame
M 60(%) 525
N 50 625
B/G 50 625
| 50 625
L 50 625

D/K 625

50
(*) Changed to 59.94 for color transmission

Channel Video Video

BW, MHz BW,MHz Modulation
6 4.2 negative

6 4.2 negative
7/8 5 negative

8 b5 negative

8 6 positive

8 6 negative

transmissions,
the second let-
Audio ter is for UHF
Subcarrier, MHz transmissions.
45
4.5 COLOR
g-g ENCODING
6.5 Color TV has
6.5 become S0
ubiquitous that

different systems, NTSC
(National  Television  System
Committee), PAL (Phase Alternating
Line), and SECAM (Sequentielle
Couleur Avec Memoire).

The color information is encod-
ed via what is referred to as chroma-
difference signals. Blue is subtract-
ed from the luminance, and red is
subtracted from luminance. The pair
of chroma-difference signals modu-
late the color subcarrier.

The trick is how to insert the
color subcarrier without increasing
the total TV signal bandwidth.
Fortunately, the monochrome signal
does not occupy the complete spec-
trum available within a TV channel.
Rather, the signal clusters around
multiples of the horizontal frequen-
cy, as shown in Figure 4, meaning
that there are many empty gaps
across the spectrum. Television
researchers found a way to imple-
ment the color subcarrier such that
its sidebands fall into the otherwise
unused gaps. The trick is to careful-
ly select a subcarrier frequency
which is an odd multiple of half the
horizontal scanning frequency.

In addition, you want this sub-
carrier to be far away from the main
picture carrier, to prevent beating
between the two carriers. Those
constraints led to the selection of the
chroma subcarrier frequencies
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Channel C TEK TSG273 color bars

APL = 40.5%

21-Feb-96 15:49113

System Line L167

Angle (deg) 0.0

Gain x 1.000
0.000 4B

625 line PAL

Burst from source

Display +V & -V

Sound In Sync OFF

denoted in both
upper and lower
case letters.
Thus red is both
at the top and
the bottom of
the display

shown in Table 2.

NTSC is the granddaddy of
color TV. It takes the pair of chroma-
difference signals and utilizes them
to phase modulate the chroma sub-
carrier. Phase modulation is
achieved by having the first chroma-
difference signal modulate an in-
phase carrier, the second signal

tract on the following line. The net
effect is that the phase error cancels
to a very large extent. This feature
and the wider bandwidth of the B-
system, provides an outstanding
picture quality which has been
adopted by more countries in the
world than any other system.
However, PAL receivers are more

l-----.--‘---u-u-u---

R T e

FIGURE 6: L
Vector display
for a PAL color-
bar signal. Note
that there are
two color vec-
tors, which are

]
| &

lsnsssnsnsannnnns

ST

FIGURE 8: To transcode from 50 to 60 frames per second, every fifth

frame is repeated twice.

TABLE 2: Chroma subcarrier frequencies (MHz)

PAL /M
3.57561

NTSC
3.57954

PAL /B/GA
4.43361

PAL /N SECAM
3.58205 4.40625
and 4.25000

ence signals. So radical is the differ-
ence, that TV engineers have jok-
ingly dubbed it System Essentially
Contrary to American Method.
Instead of employing a phase
modulation technique, SECAM
employs frequency modulation of a
carrier pair. This dual carrier is

nal, and thus would not be left alone
either. For instance, while almost all
countries employ FM modulation for
the sound carrier, different frequen-
cy-deviation values are employed,
and at least one country (France)
employs AM modulation for the
sound carrier!

modulates a quadra-
ture (shifted 90
degrees) carrier. The
phase reference is pro-
vided by the color
burst, which is located
in the back porch fol-
lowing horizontal sync.
Different phase angles
mean different colors.
A typical vectorscope
display of an NTSC
color-bar test pattern is
shown in Figure 5.
Clever as it is,
NTSC suffers from
shortcomings due to
compromises made in
its vacuum-tube design
era, which severely
restricted the receiver’s
complexity. The most
objectionable  short-
coming is the phase
shift that occurs in any
transmitting-receiving
path. This had the
effect of producing dif-
ferent tints (hue) in
every channel. Thus,

FIGURE 7:
World map for the
different TV chroma
standards.

B

Stereo sound sys-
tems complicate mat-
ters further. American
systems employ a
variant very similar to
the FM-stereo radio
broadcasts, on which
a single sound carrier
provides the mono-
phonic signal, a pilot
tone, the stereo differ-
ence signals, and an
auxiliary (second lan-
guage) signal.

The main change
between TV and radio
consists in that the
pilot tone on the TV
systems is related to
the horizontal frequen-
cy (15,734 KHz)
instead of broadcast
radio’'s 19 KHz. An
improved system
which provides better
signal-to-noise  and
frequency response is
the German twin carri-
er, FM-FM system.

the ubiquitous tint or hue control
present in all TVs. This led to an old
joke among TV engineers which
said that NTSC stood for Never
Twice the Same Color.

The German-developed PAL
system also employs phase modu-
lation, but tries to overcome the
inevitable phase shifts with a clever
technique, which alternates the
phase of the burst reference every
line.

The alternating phase is clearly
seen on the vectorscope picture of
Figure 6. If a phase shift occurs dur-
ing the receiving path, the phase
error will add on one line, but sub-
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complex, and they have thus been
nicknamed Pay for Added Luxury.

The PAL technique has been
adapted to other systems which
have wider and narrower band-
widths than the B-system as shown
in Table 1, resulting in the types |, M,
and N variants. A different chroma
subcarrier frequency is required to
accommodate different video band-
widths and scanning frequencies of
each variant, but the basic alternat-
ing phase principle remains the
same.

The French-developed SECAM
system employs a radically different
approach to encode the color-differ-

shown in Table 2. Think of it as an
enlightened and much enlarged ver-
sion of the tone pairs used by tele-
phone companies to dial numbers.
The subcarrier pairs are transmitted
sequentially, and one of them is
stored in a delay line (thus the
“memory” description of the
acronym) to allow it to be drawn
concurrently on the TV screen.
Figure 7 shows a map of the differ-
ent worldwide color standards.

SOUND REPRODUCTION

Of course, sound is a very
important component on a TV sig-

Again, the improve-
ment comes at a cost.

As its name implies, two inde-
pendently FM-modulated sound
carriers are broadcast, the first
which provides the monophonic sig-
nal, and the second which provides
the stereo-difference signals. This
second carrier may be used for aux-
iliary programs.

In both these instances, a
decoder matrix is required to sepa-
rate the left and right audio chan-
nels. Though this offers reasonable
sound with simple circuitry, being
analog in nature, the separation and
signal-to-noise of stereo signals is
not comparable to true high fidelity



stereo sound.

The most modern system is the
British-developed NICAM-728. This
system, introduced in the late
1980s, provides digital modulation
for the stereo sound signal. NICAM-
728 employs a 14-bit, 32 KHz sam-
ple rate.

Although not as good as the
compact disc sampling rate, it nev-
ertheless provides substantial
improvements in sound quality. The
circuitry to recover it is significantly
more complex and expensive.
However, with the cost and size
reductions of digital audio circuitry
driven by compact discs and other
digital audio applications, prices
should come down.

TRANSCODING

The different TV standards
have been traditionally formidable
obstacles for the transfer of video
signals around the world.
Traditionally, it had involved copying
the TV signal into film, and then
transferring the film images to other
TV signal format. This was not only
awkward and time-consuming, pic-
ture quality also suffered.

Professional studios also
employed transcoders, on which a
TV signal would be electronically
separated into its individual compo-
nents and re-encoded into the
incompatible format. Like all early
video equipment, the transcoders
were large and very expensive
equipment.

Fortunately, with the ever
increasing power of electronic cir-
cuits, multi-standard TVs and VCRs
have become available. Although
relatively expensive compared to
standard devices, it is an amazing
feat for a consumer device to pro-
vide such a capability, considered
impossible just a few years back.

And even professional quality
transcoders are reasonably priced
such that smaller studios can afford
them. The difference in cost and
complexity between professional
and consumer transcoders has to
do with how they handle the differ-
ent line/frame rates. Without going
into much detail, suffice it to say that
going from 60 to 50 fields, every
sixth field is dropped on commercial
grade transcoders.

Likewise, when going the oppo-
site direction from 50 to 60 fields,
the fifth field is repeated to fill the
gap as shown in Figure 8. This may
or may not be noticeable, depend-
ing on the picture content.

Professional grade transcoders
will interpolate motion between
frames and then decimate it to a
lower or higher rate. This requires a
very powerful processor and large
amounts of memory which are the
reason for the increased cost of the
professional versions.

Similar line dropping or repeat-
ing techniques are employed to
handle the 525/625 line-rate con-
version. NV

CB/SCANNERS

RED BOOK CB MODIFICATION. Antennas,
audio, modulation, PLL/VCO, synthesis,
mixer crystals, sliders. $25. KEN'S, 2825
Lake, Kalamazoo, Ml 49001. 616-345-4609.

CBs, ACCESSORIES, SCANNERS,
ANTENNAS, MICROPHONES, COAX. Best
prices! Call 1-B00-821-2769 for current fiyer.
THOMAS DISTRIBUTING, 128 Eastwood,
Paris, IL 61944,

FREE CB EXPORT CATALOG 24 HOURS
A DAY by our INTERACTIVE VOICE MAIL
SYSTEM, FAX ON-DEMAND. LISTEN to or
FAX DOWN the ABSOLUTELY LOWEST
PRICES on CBs, Scanners, Madifications,
Kits, Technical Books, Accessories and
more. LORD/WYATT COMMUNICATIONS
718-789-7329, press Ext. 1 for the CB
department. No FAX machine. Please send
$3 for catalog to LWC, PO Box 030128NV.L,
Brooklyn, NY 11203-0001.

VINTAGE TUBE CBs. LSASE list. RR3 Box
2075, Fort Kent, ME 04743, 207-834-6273,
evenings/weekends.

WANTED: TOP PRICES PAID for old CB
radios and CB operating/owners manuals.
Mics, amps, etc. | want it! Walter 818-344-
8735.

“CB MODIFICATION SECRETS,” new 200-
page guide by author of “CB Radio Hacker's
Guide.” More easy AM/SSB CB upgrades &
enhancements: Cobra, Realistic, Uniden,
President, etc. Freq. expansion, VFO, clarifier
unlock, VOX, Roger Beep, anti-theft device,
receive preamp, more. Only $21.95, plus $5
S/H ($6 to Canada). CRB Research, Box 56,
Commack, NY 11725. NYS res. add $2.22
tax. Visa/MC orders call: 1-B00-656-0056.
Canada/AK/HI: 516-543-9169.

SALES, SERVICE: CB equipment, radios,
antennas, mics, connex echo boards, hard to
find items. Send $2. for list. SUNDANCE
ELECTRONICS, 1051 EVA RD., EVA, AL
35621. 205-482-2983

BILL'S CB & 2-Way Radio Service:
CB/ham/scanners, AM/FM/SSB/CW export/
domestic radios by Galaxy, Mirage, Palomar,
Connex, Cobra, Superstar, RCI, Uniden
Midland, Maxon, and more. Linear amps,
antennas, books, manuals, mics, meters,
sound toys, frequency expansion and modu-
lation kits. $3 for list of products, refundable
on first order. Technical advice is free. Call:
408-782-0064. Write: PO Box 308, Morgan
Hill, CA 95038-0306 MC/VISA.

ORANGE BOOK SCANNER REPAIR.
Modifications, repair information, 450+ mod-
els: Alaron to Yupiteri. $25. KEN'S, 2825
Lake, Kalamazoo, MI 49001. 616-345-4609.

240+ CHANNEL CB/HAM radios
AM/FM/SSB/CW export/domestic: RCI,
Uniden, Galaxy, Cobra, Superstar, mics,
antennas, linears, meters, manuals, night
scopes, and tons more stuff! Catalog $3.
MAXTECH, Box BOB6, New York, NY 10150.
718-547-8244.

CB RADIO'S mega mod for export other
radios. For more info, send SASE to: DNH,
841 McCully St., Honolulu, HI 96826. Not
available to Hawaii residents.

SURPLUS

TEST EQUIPMENT

NEW UPDATED/MORE INFO ULTIMATE
MODIFICATION BIBLE VOL 6 1000 mike
wiring CB and ham, 500 CB modulation
boost, 200 CB PLLs, 200 ham radios, 30
scanner modifications, over 200 pages. KDC
SOUND, PO BOX 8622, GRANGERLAND,
TX 77302. Send $29.95 (SORRY NO CODs)
to order: VISA, MC, DISC. 1-800-256-9895.
OTHER CALLS 409-231-3753.

DISCOUNT SALES: major brands, Astatic,
Cobra, Uniden, etc. Send SASE #10 for list.
CRS Communications, 1692 Central,
Yonkers, NY 10710.

HEWLETT PACKARD
11684C, Detector i $150
11883A, Range Calibrator 3700
16508, Logic Analyzer .. . $3000
1B2T/B755C, Swepl Ampiilude Analyze .. $850
19808, Measurescope w/1950A Plugin ..........$700
2144, Pulse Generalor, 0.08V fo 100V B
2148, Pulse Generator, 200 Watt . . ceine.. $1200
32008, VHF Oscillator . e e e RS
33104, Function Generator . . e 250
33108, Function Generator, momz 5MHZ ..... $250
3311A, Function Generator, 01Hz-1MHz ... .. ... 8228
3325, Synthesizer/Function Generator,

TUHZ20990MHz .. .......ioiiiaini, 52300

3325A, Synthesizer/Func Generatorwfopt 002 . ..$2550
334A, Distortion Analyzer . . .. $350
3394, Distortion Analyzer .. ..
3437A, Voltmeter
3455A, Digital Voltmeter . .. ... =
3456A, Digital Multimeter, asn-qns - o
3457A, Digital Multimeter w/44492A Board
34664, 4.5 Digit Multimeter o T
3562A, Dynamnic Signal Analyzer ... ...
35677A, S-Parameter TestSet ................$2700
3575A, Phase Gain Meter 1Hz-13MHz
3581A, Wave Analyzer .. .....
3581C, Selective Vollmeter. .

3582A, Spectrum Analyzer, .02Hz .25 SKHz L., . $2800
4192A, LF Impedance Analyzer i §11,500
4262A, LCRMeter ....... o eiE e . $1750
4342A, Q-Meler, 22KHz- TDMHz B, . 52250
4342A, Q-Mater, Opt. 001, 10KHz-: 32MH1 : . $1750

444288, Output Actuator Assembly (New)
44709A, Data Acquisition Boards (New) .
4800A, Vector Impedance Meter . . ]
4815A, Vector ImpedanceMeter ...............

5314A, Frequency Counter, 10Hz- IDDMHz $200
5328A, Universal Counter, DC-100MHz .§225
53288, Universal Counter ... $1500
§335A, Frequency Counter, opt. 10/20 . §1200
5340A, Frequency Counter, 10Hz-18GHz . . -.. $800
53454, Universal Counter .......... esseens s STH0
5354A, Frequency Converter . . : P ]
5355A, Frequency Converter ...... .. cieea.. . $1000
5356A, ConverterHead . ...................... 5950
53509A, Time Synthesizer ...... g ... $1600
5370A, Universal Time Interval Coun!er ceee. ... §1500
542010, Digitizing Oscilloscope . . . coee. . 53500
B00ZA, Opt. 01, Power Supply, HPWB

msmm:mm . -... 5800
6011A, DC Power Supply 0-20V, 0-0.120A ... ... §1250
6177C, DC Current source . ..., -oo. . $TO0
6186C, DC Power Source, 0-300\' (J 1BDMA ... 5850
62278, Dual Power Supply, 0-25VI0-2A ... .......$600
T030A, Graphics Plotter . . . .. $2500

T1200A wiTO310A, Spectrum Aﬂa?y’:af 50KHz-22GHz

wi/Precision Frequency Relerence $18,000
BOO7B, Pulse Generator, 100MHz. ... . . e . $550
B013B, Pulse Genevator , . ................ $750
B165A/01/02, Signal Source . . . §2750
835454, Oscillator Plug-in, 59-124GHz . .. §2500
84108, Network Analyzer System

WiB412A, B743A & B411A . . 5600
8411A/018, Frequency Converler . 11 lu1EGH¢ ..... $500
84458, Automatic Preselector . ... . I
B447A, Amplifier, 0.1-400MHz . . . crnsesarss 3900
B447C, Amplifier, 30-300MHz a . ... %300
B501A, Storage NOmMAZer ....................5700
850204, Bridge, 10MHz-4.3GHz ................$500
850508, 7MM Calibraion Kit ..................§1750
85051A, 7TMM Verification Kit . R Ty o
850518, 7MM Verification Kit .. .......... .. §1500
B505A, Network Analyzer .................... 52500

B505A/8503A/8501 A, Network Analyzer System
wiS-Parameter Test Set & Sllrage Normalizer . . . $4750

85528, IF Section Plug-in ... ... Fnss .... 5500
85528 & 85538, Spectrum Ana"mzr
w/141T Mainframe . . swas s aineees $I200

85528 & 8555A, Specirum Analyzer
w/141T Mainlrame .

8557A/182T, Spectrum Annlyzer OI ssmmz .... 51300

85588, Spectrum Analyzer, 100KHz-1500MHz,

wi182T ... 52200
B565A, 10MHz-22GHz Spetwm Analyzer ... . 54000
B6290A, RF Plug-in, 2-18GHz . .. .. coeea . $1500
862808, AF Plug-in, 2-186GHz .. .............. 51600
86408, Signal Generator, 0.5-512MHz .. ... .... $1500
86408, Signal Generator, Opl. 002, 5-1024MHz . . , 2500
8660C/100, Synth. Signal Generator ............5§1350
86601A, AF Plug-in, 01MHz-110MHz ............ 5350
866028, AF Plug-in, 1-1300MHz . ...............5650
86603A, RF Plug-in, 1-2600MHz . : . §1500

8680C Opt, 100, Signal Generator, 1-1300MHz
wiB6602B AF Plug-in & 86632A Mod. Plug-in . . . . $3000
8711A, Network Analyzer, Opt. 1E1,1C2 ... ... ... §7550
8745A, S-Parameter Test Set. 100MHz-2.0GHz ... . §T00
B753A wiB5046A, Network Analyzer, 300KHz-3.0GHz
wiS-Parameter Test Set . : $16,000
B754A, Network Analyzer Systan
WIBT48A & BT50A | B o d
B756A, Network Analyzer .
89018, Modulation Analyzer

TEKTRONIX

2215A, 60MHz Oscilloscope. CRT anel

Than 2215 . = coe.. 9850
2236, 100MHz Oscnllnscnpa

wiCounter/TimedDMM . ...........cc00vuune
2337, 100MHz Oscilloscope wiOMM . . . .. Ve
2440M, 300MHz Digitizing Oscilloscope . =
24458, 150MHz Four Channel lehs:ope .. $4500
475, 200MHz Oscilloscope . - . - 5650
4T5A, 250MHzOSdlnscom S .. 5800
485, Oscilloscope, 350MHz .. ... ... 5800
577 D2, Curve Tracer w/177 Fixture .. $1700
7104, 1GHz Mainframe W/(2) 7A28, 7810, 7815 . . . $3500
7A42, Four Channel Amplifier PlugHn ............ $650
78824, Delaying Dual Time Basa to 500MHz . .....$260
7020, Programmable Digitizer il R ]

7L18, Spectrum Analyzer Plug-in, 1 5—1KAH.!

Capable of 60GHz with Mixers .. ..
AF501, Band Pass Filter Plug-in ... .
AMS03, Current Probe Amplifier . .
DC5008, Counter Plug-in . .. ... $575
DM5010, Programmable Digital Mummelef Pldl;rm 8550
FG502, 11MHz Function Generator . ....... .. $300
FG504, Function Generator Plug-in,

DOTHEADMEEE . - ot s S S S $850
FGS07, 2MHz Function Generator $975
1241, Color Logic Analyzer wil4) 124001 Cards $1250
OF 150, Fiber Optic Cable Tester . . ... 52000
PGS01, Pulse Generalor . .. .. A )
PG508, Puise Generator Plugrin, 50MHz . $600
PS5010, Programmable Triple Power

Supply Plug-in .. N L]
PS503A, Tracking Pmr Supp!y Plug-m ..... $175
RTD710, Digitizer . . Rictie, s S Py e o $5000
SC503, 10MHz 5Iurage Gsc-ﬂoscope Plug-ln $650
SC504, B0MHz Oscilloscope Plug-in $500
SG505, Precision Audio Oscillator Plug-in
TRS03, Tracking Generator for 492/4/5/6 . . $1000

MISCELLANEOUS
Boonton 102F, AM/FM Signal Genarator,

DC-OAMNE - . - il e ... 52000
Fluke 3320, Voltage Sram.(a-u St ... 5650
Fluke 33308, DC Voltage Calibrator i $750
Fiuke 3350, DC Voltage Standard .. ...... < or e $1000
Fluke 51008/03/05, Multifunction Calibrator ... $6000
Fluke 51008/05, Multifunction Calibrator . 55000
Fluke 51018/03, Calibrator ............co00.. .. 56000
Fluke 515A, Calibrator ... ... o 51200
Fiuke 52004, AC Vollage Caubra(u s sise s SEONO
Fluke 5200A/5215A, AC Voltage Calibrator

wiPower Amp ... ... 53850
Fluke 54408, Precision DC V:!!age Cahbralm .. $6500
Fluke 5450A, Resistance Calibrator (New) .......52000
Fluke 61608, Synthesizer, Opt. 09 . ... 51000
Fluke 7220, Frequency Counter, 10Hz- |:!.DCMH1 £350
Fluke B45AB, Null Detector .................... 5800
Fluke 85024, Digital Multimeter $300
Fluke B505A, 6.5 Digit Digital Multimeter $400

Fluke SR1030, Resistance Standard Set (New) ... $2650
Fluke SR1060, Resistance Standard Set (New) . .. $3200

Gigatronics 805, Signal Generator, 6-18GHz . . . . . . $3000
Hughes, Amplilier 18-26.5GHz, 1 Walt ... ... 52500
Keithley 185A, System DMM w/Temp. .. . . cie. . $T00
Krohn-Hite 3100, Tunable Filter ... .............§150
Krohn-Hite 3103/R3103, Tunable Filter/

RackVersion .........c.ooiviinn §275/5225
Krohn-Hite 3202/R3202, Turlilble Filter

Rack Version - s $500/3350
Krohn-Hite 3342, Tunable Fc!lar civaees 1 51000
Phillips PM3070, 100MHz OBCINW < ei e $1500
Phillips PM5715/11, 50MHz Pulse Generalor (New) §1500
Sorensen QRD 30-1, Power Supply, 30V-1A .. .... . §100
Sorensen QRD 40-2, Power Supply, 40V-2A ... 5150
Wan. & Golt DA30, Protocol Analyzer ........... 55000
Wavelek 166, Pulse Function Generator ... ... ... $1000
Wavetek 178, Automatic Synthesizer ............ §1850
Wavelek 186, Phase Lock Generator, SMHz ... . ... $400

Wavetek 2002, Signal Generalor, 1-2500MHz . . . . . $1750
Wavetek 20024, Signal Generator, 1-2500MHz . . . $1500

Wavetek 3000, Signal Generalor, 1-520MHz . . . . .. . $900
Wavelek 3000-200, Signal Generalor. .. ..........$900
‘Wavetek 3001, Signal Generator 1-520MHz . ... .. §1000
Wavetek 801, Pulse Generator, SHz-50MHz .. .. ... $800
Wavetek 802, Pulse Generalor,

5Hz-50MHz w/Delay . . . $600
Wavetek 807A, Signal Ganeramr 7~12 GGH.t - e s $O50
Wayne/Kerr 3220, 20ABiasUnik . ............. $2000
Wiitron 560A, Scalar Network Analyzer . ........ $1500
Valhalla 2701C/TL-3, Programmable Direct

Voltage/Current Standard .................. §1450
Valhalla 2705, AC Voltage Standard ............ 53000

VISIT OUR INTERNET SITE AT:
http:/home.earthlink nel/~rssurplus/rssurplus.html

R & S Surplus
1050 E. CYPRESS STREET, COVINA, CA 91724

(818) 967-0846 - FAX (818) 967-1999
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Delers Holiday Special,Don't Miss Out
8 HOT NEW ITEMS TO PICK FROM

Item _ | 129 3049 |50+
Quick Boards & Multimodes ~ |$13.00 [$12.00 | call
40-pin Micros Plus+ |$15.00 $14.00 call
PIO5/6 _ 1$13.00 |$12.00] call
Z-TAC '$ 500 |$ 4.00, call
3055-7055/28-pin Micros /$10.00 |$ 8.00| call
Zapato P80-P1000 | $26.00 | $24.00| call
Boss I-IV with inversion | $60.00 | $50.00| call
B st s

Sales: (800)250 3187
Customer service (305)638-8242

Write in 146 on Reader Service Card.

Cellular Extensions

from

"THE CELLULAR EXPERTS"

Motorola 3 Watt Bag Phone from $199
Nec P120 120z. Portable $299
Motorola PT 550 100z. “Flip” Phone from $299

Others available, buy new from us, or send us your phone.
Get a second or third phone with no additional monthly charges!

Motorola, NEC, Panasonic, Audiovox and many others.

Fax Back Hotline For 24hr info. call from your FAX
(714) 581-7460 or call 1-800-457-4556 9 to 5 PST
CA Grapevine. Worldwide inquiries welcome.

Write in 109 on Reader Service Card.

SALES, SERVICE: CB equipment, radios,
modifications, power mice, echo-reverb
boxes, kits, meters, filters, antennas, noise
toys, mounts, hard-to-find items. Partial list
$1, complete list $4. D&R Electronics, 10
Park St., Thomaston, CT 06787. 860-283-
9492,

MUSIC & ACCESSORIES

SPECIAL SCS radio will receive 24-hours
programs of music right in your area. 1-800-
944-0630.

TURNTABLE, RECORD player, phonograph
parts. Current/obsolete. Cartridges, styli, nee-
dles. New 78 players. West-Tech, PO Box
1415H, Sebring, FL 33871. Phone/FAX 941-
471-0922.

COMPUTER HARDWARE

MACINTOSH/APPLE Repairs, Parts and
Peripherals. Low prices on Macintosh, Apple
Il and peripheral repairs. Repairs of whole
units or repair or exchange of parts. Sales of
new third party peripherals. Used equipment
available. Mac Shack 716-377-9230, FAX
716-377-9573.

CUNARD ASSOCIATES

RD6 Box 104, BEDFORD, PA 15522
TEL / FAX 814 623 7000

rmmwummmm
PITCH EM .......... SEND THEM TO US FOR REBUNLOING |

WE INSTALL NEW N-CAD BATTERIES INTD YOUS ORIGINAL CASE
CAPACITY ORIGINAL

WARRANTY.
WE WILL BE HERE WHEN YOU NEED US / 10 YEARS IN BUSINESS.
WE SAVE YOU *== MONEY ™= I[/1]
e e

|
%
i
:
|
|

{COMPUTERS:!

NE“\ E(JU PMENT DFALm

586-133 MHZ PCI MINITOWER
BAREBONES (MTHRBD, CASE, CPU)

14.4 EXTERNAL FAX/ MODEM - $39.00
28.8 INTERNAL FAX/MODEM - $99.00
8 X MITSUMI CDROM - $99.00
1.44 MITSUMI FLOPPY - $25.00

3195.00

* ND JOB IS TOO LARGE Oft TOO SMALL ....... WE OFFER VOLUME DISCOUNTS
TO LAW ENFC 1 COMF IHE !

FOR MORE INFORMATION ABOUT YOUR PARTICULAR NEEDS, uewusowrm| & MODELS |
VIA PHONE OR FAX AT (874) 623-7000 OR VIA E-MAL TO: ZAPPEM @ AOLCOM
OR SEND YOUR PACKS FOR QUOTATION VIA UPS O PRIORITY MAIL TO ADDRESS ABOVE.

STANDARD BENDIX KING
CNBI11I/HWATID $2085 KR1051AA125 $3495
19A704850P(1200mAH) $34.95 CNB120HWAI20 $3495 KENWOOD
19A704850P(1800mAH) $39.95 CNB121/152/153 $3985 ppo/kNBa  $29.95
PL19D429763(T7T7)G1/3 $37.95 UNIDEN PB21/21H $14.95
MAXON SA-1155 $30.05 APXBS0 $3495 PpB2sMHR6 $2485
MOTOROLA APX1100/1200 $3885 YAESU
P200/HT600/MT 1000 BP100/200/205 § 1985 FNBI4/12/27 $3295
NTNS5521/4585/4624/5414 §37.95 ICOM FNB11/14/16/26% 32.95
MIDLAND BP2/BP3 BP22 $1895 FNB17/25 $2395
70-B32/ 70-B38 $3005 BP5/BP23/24 52495  COMPUTERS Ay
70-B10/B16/B19/B21 $3995 BP7/CM7/BPB $3485 SEND PACKFORQUOTE [

BATTERY REBUILD SERVICE

MANY OTHERS AVAILABLE WRITE OR CALL

FREE CATALOG

ADD $ 4.50 SHIPPING & HANDLING PER ORDER fioics s
oy Sy e

REFURB. EQUIPA AENT DEALS

4 MB RAM, 1.44 FLOPPY,NO HARD DRIVE.
3 LOT - $165.00 EA.
MEMOREX PENTIUM 80
4 MB RAM, 1.44 FLOPPY, NO HARD DRIVE.

3 LOT - $295.00 EA.
AT&T MONITORS, SVGA -
170 MB HARD DRIVE, IDE - $75 00

T J ELECTRONICS
1081 E. MAIN, WARSAW, MO. 65355
PH: 1-800-438-3021 FAX: 1-816-438-9599
VISAIMASTERCARD ACCEPTED

486 DX-66 MHZ

$149.00

HARD DISK Technical reference on Disk.
This disk is a complete technical reference
for all major hard drives & controllers.
Provides all the info and parameters you
need to install, set up, and troubleshoot most
mfg. hard drives and controllers. If you work
on IBM compatible computers, this is a must
have. To receive yours, send check or money
order for $7.95 to: Stewart & Associates, 244
Mid Rivers Centre, St. Peters, MO 83376.

CHEAP IBM PC PARTS! Disk controllers,
cases and power supplies, floppy drives, CD-
ROMSs, motherboards, coprocessors, cables,
video cards, fax modems, and more!
Examples: combo 16 bit sound card (Sound
Blaster and Adlib compatible) and 14.4 fax
modem all in one card from Diamond $55.
Call Under The Wire Electronics (UTWE)
818-930-1121 (10am-5pm PST) or fax B18-
930-1123. UTWE, 235 E. Colorado Bivd.
#211, Pasadena, CA 91101,

2.5" SCSI case wfpwr cable MAC/IBM (spec-
ify) $29.95. Price Breakers 360-837-3042.
Fax 360-837-2057.

PENTIUM MOTHERBOARDS 75/100/120/
133/150/166/200, Triton I-VX chipset, plug-n-
play BIOS, pipeline cache, 3 ISA/4 PCl,
cache module socket, 256K cache $119.
Triton 1I-HX boards with 512K cache $139.
Pentium CPUs @ $109/$155/$168/$245/
$330/$438/3654. IBM/Cyrix 686 P120/150/
166 @ $106/$131/$209. Pentium Pro boards
with Natoma chipset starting at $299.
1B0MHz Pentium Pro CPUs/256K for $624.
Acer 10-speed CD-ROM, audio button $129,
72-pin SIMMs, 70ns, 4MB $29, 8MB $54.
Call for current pricing, other parts, and illus-
trated catalog. 1-year warranty. FOB tech-
specialities, Inc., 5703 Heffernan, Houston,
TX 77087-4113, 1-800-B64-5391 for orders
and tech support, fax: 713-307-0314.

WHOLESALE IN Taiwan & USA 1 Gig HDs
$100, 4X-IDE-CD-ROMs $22, 14.4 modems
$8, 28.8 modems $35, memory 4 meg 70ns
72 pin $14.80, 8 meg 70ns 72 pin $29, 16
meg 7ns 72 pin $66. The new DIMM MOD-
ULES, 8 meg 70ns. 168 pin $35.20, 16 meg
70ns. 168 pin $59, 32 meg 70ns. 168 pin
$138, BO watt speakers $18, LOTS AND
LOTS MORE. These are just some of the
prices for computers and parts you can buy
for direct at the co's and you don't have to
order a lot at at time. Means you can phone,
visit, write and get instant communication.
They understand you and they want your
business. Easy to order. What we have is
over 300+ suppliers of ca's where you can
buy direct and save a lot of money on all your
computer needs. This is a very lot of info.
$30. We can also send COD if you like. G.R.
STRINGER, STRINGER COMPUTER, 1108
EAST 26TH, HOUSTON, TX 77009, 1-800-
626-9934 Fax 1-713-880-8321, rstrin8060@
aol.com

12 December 1996
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PC DIAGNOSTIC EQUIPMENT: De-Bug
your dead system in 90 seconds with the
POST 1 diagnostic board. Compatible with
XT through Pentium boards with LED power
supply indicator. Includes a 150-page manual
with virtually every BIOS, $45. Check It 4 and
WINCheck It Pro professional level diagnostic
programs, both for $69. Low level format IDE
drives with the latest version of PC Tech-
nician, one of the most in-depth and technical
programs on the market, $99. Reynolds
Utilities professional level data recovery &
hard drive diagnostics, $59. Free overnight
shipping. MC/Visa/Amex/COD. Powertest
Diagnostic Co., 806-785-6767.

Analog Signal Input

To Printer Port

$59 12-BIT A/D PRINTER PORT ADAPTER.
LPT:Analog! is a convenient printer-port inter-
face for acquiring analog signals on a PC at
up to 7,500 samples per second. Power is
derived directly from any PC-compatible
printer port. LPT:Analog! is supplied with soft-
ware for real-time display of acquired wave-
forms, data logging to disk and high-resolu-
tion spectral analysis. All source code is
included. Also supplied are software drivers,
VB DLLs and programming examples.
ADNAV Electronics, 58 Chicory Cl., Lake
Jackson, TX 77566. Voice/FAX: 409-292-
0988.

BUILD YOUR OWN IBM COMPATIBLE
COMPUTER from parts for as littte as $399
with the help of an easy to view 75 minute
video tape that shows you how. This award
winning tape will show you how to save
money by assembling any compatible 286,
386, 486 or Pentium Computer in a step by
step easy to follow procedure. It's easy when
you know how! Free bonus gift. Order your
personal tape today while the limited supply
lasts for only $29 (reg. $59.95) plus $2.95
P&H. Send checks to: EVP, PO Box 2201,
Northlake, IL 60164-0201 or call: 1-800-754-
5096 now!

HOME PAGE: www.hamboree.org

37th ANNUAL

TROPICAL HAMBOREE®

AMATEUR RADIO & COMPUTER SHOW
ARRL SOUTHEASTERN DIVISION CONVENTION
FEBRUARY 1 - 2, 1997
DADE COUNTY YOUTH FAIR & EXPOSITION CENTER
S.W. 112 AVENUE & CORAL WAY (S.W. 24 ST.)

MIAMI, FLORIDA
* Sponsored by Dade Radio Club of Miami, Inc.

A e
‘%wf

E-MAIL: edg@elink.net

TALK IN: 146.925

INTRODUCTION TO AMATEUR RADIO DISPLAY « FORUM ON BACK TO BASICS IN THE WIDE WORLD OF
AMATEUR RADIO *» PANEL DISCUSSION ON INTERNATIONAL SPECTRUM PLANS & THE FUTURE OF AMATEUR
RADIO * FORUM ON THE FCC AND THE AMATEUR RADIO SERYICE * 200+ EXHIBIT BOOTHS - 800+ INDOOR
SWAP TABLES * TWO ON-SITE LICENSE EXAM SESSIONS * FIELD CHECKING FOR DXCC AND CQ AWARDS
* PROGRAMS BY AMSAT, ARRL, QCWA, DXPEDITIONS, ANTENNAS, PACKET, TRAFFIC, ARES
* ALTERMNATIVE INTEREST PROGRAMS ON CRAFTS, PERSONAL APPEARANCE, HEALTH & NUTRITION

AIR CONDITIONED FACILITY + ON-SITE CAMPING FOR 300 RYs * FREE PARKING FOR 15,000 YEHICLES

Registration: $5.00 Advance (deadline Jan. 21st) - Door: $7.00
Campsites: 3 days (Fri., Sat., Sun.) $45.00, 4 days (Thur,, Fri., Sat., Sun.) $60.00
Swap Tables: $28.00 each plus reg. ticket » Power: $10.00 per user.
(Prices quoted for tickets, tables & camping include Fla. & Dade Co. tax)

Headquarters Hotel: Miami Airport Fairfield Inn South in the Marriott Lodging Complex at 1201 N.W. LeJuene Road
(N.W. 42 Ave.), Rates: $65.00 Single or Double. Tel: (305) 643-0055 - Speak Only to Reservation Department and
MUST mention “Tropical Hamboree” to get special rate. Deadline Jan. 19, 1997.

TICKET, CAMP, TABLE PAYMENTS PAYABLE TO: DADE RADIO CLUB OF MIAMI, INC.
Mail to: Evelyn Gauzens, W4WYR, 2780 N.W. 3 St,, Miami, FL 33125-5059
BOOTH & TABLE INQUIRIES: email: edg@elink.net, Tel: 305-642-4139, Fax: 305-642-1648
HOMEPAGE: www.hamboree.org

CLOSEOUT! QUICK REFERENCE GUIDES
for the following computer programs (IBM-
PC): WordPerfect for Windows, Microsoft
Word for Windows, and Lotus 1-2-3. Sold in
stores for $9.95+. Now $6 + $1 S&H. While
quantities last. Cash, check or money order.
1222 Magnolia Ave. Ste. 105-133, Corona,
CA 91719,

All Types of

BRAND NEW W/WARRANTY! Mother-
boards PENTIUM 75-200 MHz $125, Fastest
486/586 motherboards $85, multimedia kits
$59, monitors, laser printers, FAX/SOUND
Blaster $45, DOS/Windows software,
IDE/SCSI hard drives 120 megs, 4.3 giga-
bytes, complete desktop and notebook sys-
tems available at competitive prices.
Call for prices and monthly specials. CCI
714-778-0450.

ZENITH COMPUTER PARTS SupersPort
286/386 keyboards, new, $25 each. Power
supplies $30 each. Many other parts for
Zenith computers. Call Surplus Trading
Corp., 616-849-1800. We ship UPS COD.

SMART CARD PROGRAMMER. With NEW
software $1,850. Extra smart cards $50. Not
sold for any illegal use. All sales final.
SmartCard, 5834 Monroe St., Sylvania, OH
43560. 419-698-9315.

Test Equipment

ki WE BUY & SELL

Attn: Richard

3802 North 27th Ave., Phoenix, Arizona 85017

MACINTOSH ADB mouse $18.95. IBM serial
mouse w/sfwr $7.99. Mouse pads $1.95.
Price Breakers 360-837-3042. Fax 360-837-
2057.

POSTMORTEM, USE it to resurrect dead
computers. POST (Power On Self Test) diag-
nostic card $48. POSTmortem PLUS, a
POSTmortem with DMA, IRQ, & clock moni-
tors $125. Both come with power supply
monitor, and extensive manuals. XeTAL
Systems, 416-410-3883. E-Mail: ulf@prob
lem.tantech.com

602-278-4062 » 602-269-1737 Fax

OVER 50

DEVICE PROGRAMMER

M o
QUALITY PRODUCTS * FREE TECHNICAL SUPPORT * AND NEVER UNC LD ODELS
ADVANTECH EETODLS NEEDHAMS DATA 1/ SYSTEM GENERAL MODULAR CIREUIT TECHNOLOSY ICE TECHNOLOGY CHROMA HILD STAG XELTEK

% -
. I , /  EEm= ’
PROMAX MEGAMAX MEGAMAXA  ALLMAX PLUS SUPERPRO I MICROMASTER-LV LABIOOL-48 5420

SCALL Advantech Labtool-48 Universal S 349 Xeltek SuperPro Il Universal (ISA Card)

$ 450 EETools Allmax Plus Universal (Printer Port)
$ 409 EETools MegaMax 1 Gang Universal (PP)
$ 509 EETools MegaMax 4 Gang Universal (PP)
$ 419 Needhams EMP-20 Universal (Printer Porf)
§ 679 Needhams 5A-20 8 Gang Stond Alone
$ 739 Stag Orbit-32 E(Ejprom Stand Alone

$ 409 Xeltek SuperPro IIP Universal (Printer Port)

$ 249 Xeitek SuperPro Lite Universal [Printer Port)

$ 165 Xeltek Rommaster Il Universal (Printer Port)
$ 479 MOD-EMUPA Universal [New Sale Price)

$ 629 ICE Technology MicroMaster LV (Printer Porl)
Please Call For Refurb Demo & Used Programmers

2 MCT-EMUPA ROMMASTERII
General Device Instruments B
Sales 408-241-7376 Fax 241-6375 BBS 983-1234
Web www.generaldevice.com E-Mail icdevice@best.com

$479 $165

Write in 104 on Reader Service Card.

UNIVERSAL CABLE BOXES
WITH

PROGRAMMABLE DESCRAMBLER

1. Replacement for all systems.

2. No makes and model required.
3. Built-in copy guard, sleep timer.
4. Volume and remote control, P.G.

1-800-807-6543

Write in 117 on Reader Service Card. Nuts & Volts Magazine/December 1996 13



TEL: 405-631-5153

WHITE-STAR ELECTRONICS

FAX: 405-631-4788

CONVERTERS: «....coiciv oo ssessiiassavgssss gratasons 20
Re AlERBE . .45

ew, Panasomc TZPC 145..
DQN 5(2or3) (unmodzﬁed} ...................
DRZ-3 PJ (unmodified) 70 Channel Plain ..
DRX-3 PJ (unmodified) 60 Channel Plain..

Call for FREE catalog.
405-631-5153

REMOTE CONTROL -
HANDUNEES:.....ooidcoismsinseiiostodt 20
Jerrold Replaces: 400/450/550.....4.95
Scientific Atlanta: 075/175/475....4.95
8600: On screen display ............... 7.50
Pioneers BROBI, B2 ........... .4.95
Panasonic: Call for model # ..
I LU s | | e e B RS
Tocom: 5503-VIP, 5503-A .
Universal: 4in 1 R/M...

Texscan, and all others.

Tamper-Bit tools: (10-lot)
Jerrold compatible bits:

1/4" Stacom Bit................ $8.00
Oval Round D.................

Torx Bit:
Tocom o8 i
Zenith T-10,T-15
Pioneer T-20...............
Scientific Atlanta T-20
Pio 63XX Oval..............
Bit Driver Handle ..

we can locate for you.

Specializing in large quantities.

Call for FREE catalog.

50 100+
S e )
69 “165
El A
32" 29
30° 27

NOUB B BB,
3333838

Call for Oak, Hamlm, Regal -83, Regency,

QO

We carry most remote hand units. If you don’t find the one you're looking for,

HOURS: Monday thru Friday 9 am to 5 pm Central Time.

‘Write in 114 on Reader Service Card.

MULEKIZIVIODEIR Eily

CHRISTIVIAS SALE

v R R e
| RFTM (MULTHIODE) $84.99

0 5 1

$99.99  $124.99  $149.99.

gsnmAHUEm;

Write in 128 on Reader Service Card.

CELLULAR PHONES. GREAT PRICES.
WILL BEAT ALL OTHER'S PRICES FOR
RECONDITIONED PHONES INCLUDING
MOTOROLA, AUDIOVOX, ERICSSON, OKI,
NEC, JRC, NOKIA, AT&T, MANY OTHERS.
OVER 6,000 PHONES AVAILABLE.
QUANTITY DISCOUNTS. CELLULAR
EXTENSION SERVICE AVAILABLE FOR
MOST MODELS, ONLY $95| MOTOROLA
COPY CAT UP TO EE2 ONLY $1,295 COM-
PLETE! EE3 7-WAY PROGRAMMERS
4C§I\é‘lPLETE ONLY $2,395. CALL 1-800-850-

WANTED: EXCESS ELECTRONIC INVEN-
TORIES, ICs, MEMORY, EPROMSs, PALs,
LEDs, CIRCUIT BOARDS, DIODES, AND
TRANSISTORS. CALL ACTIVE MICRO,
310-494-4851 OR FAX 310-494-4913.

SIMM 1, 2, 4, B, 16, 32 meg: All are brand
new. 1 meg 30 pin 70ns/60ns $10/$12, 4
meg 30 pin 70ns/60ns $27/$29, 4 meg 72 pin
70ns/60ns $30/$32, 8 meg 72 pin 70ns/60ns
$59/$69, 16 meg 72 pin 70ns/60ns $99/$109,
32 meg 72 pin 70ns/60ns $190/$199. All
SIMM modules available. 1 yr. warranty. Call
Yub Sung, 603-893-5866, Salem NH for cur-
rent price/availability.

CHAFFIN ELECTRONICS INC. Call us for all
your IC needs. Let us save you $$$$. Call
Sales 614-574-4456, Sales 614-574-6906,
FAX 614-574-2124.

SVA MONITOR $100; EGA, CGA monitor
$50, $30; HP plotter 7475 $100; HP 7595B D
size plotter $500; HP plotter 7550A $175. 386
computer $200; 286 computer $50; Epson
printer $30; XT computer $30; HP Think Jet
printer $40. Much more. Call 714-827-7345.

DEC EQUIPMENT WANTED!!! We are buy-
ing DEC systems, boards, terminals, drives
and peripherals. Also Scmntmc Micro
Systems (SMS), DSD, Datability, Dilog, ather
DEC compatibles, and Computer Qutput
Microfilm (COM) units. Please call for a quote
or fax us your equipment list. We buy, sell,
and trade. KEYWAYS, INC., 513-847-2300
OR fax 513-847-2350.

19" RACKMOUNT PC chassis: Heavy duty,
4U, 8 slots expandable to 12, two (one hid-
den) 3.5"two 5.25" drive bays, front panel
fan, mini tower power supply not included,
$229 with this ad! Monitor chassis $285, key-
board chassis $145. We do business COD,
cashier's check only. Computronics
Technology, 972-242-8087.

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

WE ALSO OFFER
OVER 150 DIFFERENT
ELECTRONIC KITS

HIGH QUALITY WIRELESS STEREO
SPEAKER SYSTEM

This system provides the ultimale in portable music. Sends any audio
signal from your stereo, TV, VCR, eic. up fo 150 i away. The signal can
o through walls, floors, patio doors, etc. Enjoy hearing your favorite CO
music in stereo on your patio, near the poo or anywhere in your house

without wires. Comes with a reliable

For Phone Orders Call: 800-445-0697

has an AC adapter and an easy 10 usa cable thal plugs _
Into your “line out* or “headphone jack” on your
steren. The two speakers which come with il operale
wm'ﬂ'mﬁmmdmlmlﬂnﬂww 1

or Fax Your Orders to: (602) 451-9495
For a Free Catalog Call: (602) 451-7454

s black, Is 45" square x B.5" tall, and has a power |
input jack (if you wish to provide an adapier). The
outputis 4 walts peak and the Irequency response is
140Hz to 10kHz, and each speaker has a volume
control. These are brand new unils in beautiful

GIANT 100 PIECE
LED ASSORTMENT

Assortment of all types, colors, sizes and
shapes of prime quality LEDs. You'll receive
LEDs in these colors: red, orange, yellow and
green. Stock up now and save!

GB063  $5.00

mmmymd
Pr'u; holdes

minimum 510,00 S&H).

USA and Canada Minimum Order: $10.00 (plus $5.00 Shipping and Handling). We accept | retail boxes. Worth much more than our low price. 8 GB061 many computer sores
MasterCard, Visa and personal checks, however, we cannot accept personal checks on | Completesystem includestwa black speakers, one 9
orders outside the United States. Minimum Foreign Order Amount: $50.00 (plus a | bansmilterwilh an AC adapter and an audio hookup cable $49.95
Additional pair of speakers (white only) _ GB062 _ $24.95 G7939 $2.49 O s, e b el

MICROPHONE FOR
COMPUTER SOUND

High quality microphone for use with
igh queality bl

35mm nmu F
shown. Prime unit-same as sold in

MSI/88e PORTABLE BARCODE COMPUTER TERMINAL

wmlmuwmwmduruamlemaw Ymﬁmrwlmmmnauwammawmmwsnmmww

Ultra-thin black plastic '
case speakers lor

computers lealurea

pop-out stand and

slandard 3 Smm stereo jack. These

bargain catalog.
(Free in U.S., how-
ever foreign catafug
requestssend $5.00.)

ipped to us without p
scraiches and blemishes on the case. Electrically and perfor-
manoe-wise, they ars

$2.00

Gso4s

G8007

nd scanand
reconnected your PC |mm|oanmemnmemmummmm-m but these are well used unils. The cases
show signs of wear including scraiches, cracks and dirly keyboards. We are selling them "as is” for the circuilt boards with
components inside-The unil we opened had 5 circuil boards, a keyboard with 27 keyswilches, a display board with a 16
character alphanumetic LED display and 91Cs including CMOS and display drivers, a 16k data RAM board with 1k x 4k chips
including 16 MWSS114E !Cs.?mueﬁ.mhuad'scwilh 247C5514p-1 ICs Bk-24k on each board and one CPU board wilh
aCPUIC type COP1802 AGE, a 260431C. a 26045 1C and
VDR e ”'m“f B ey s G SO no-oonr&vwmsmuaw boards, 50 there is some variance, however, each unil will have three RAM boards, one display board, a
lone response. We are selling them super cheap because Ihey keyboard, and a CPU board, The unit operales from 4 *AA" balteries {nol included). The size is aboul 7 3/4" x3 172" x 2 1/2". We have absolutely no
Y TYE | data or info of any kind on these and we are not selling them as working. Buy them for
and make a usable one. They are being sold AS IS” only-no retums.

0.00 + 2/$18.00

$10.00 -
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y data. When finished, you unplugged the scanner and

ICs. Another unit Japan 8050 24560-

know what your doing, buy several of them

alarm devices we have ever seen. Simply attach the
transmitier near any gate, door, window, elc., then
install the small activator on the movable part of the |
dooe, You will be alerted by your small recefver up
to 100 . away (even through doors, walls, etc)
Absolutelyna wiring isneeded. Thetransmitter unit
usesone small 12V battery (included). The recaiver
unil is about 3/8" x 2 3/8" and uses two "AA"
batteries (not included). I features a three position
‘switch to select “off* of "pleasant chime” sound or
“siren alarm” Makes a greal burglar alarm, door
announcer, retail store entry chime, etc . Hundreds
icatioas T

boards ta fix other units, of if you

We also have an LCO model of e above Model # 885 pack

GB8046 $12.00 + 2/$20.00

G8051 $12.95

Write In 206 on Reader Service Card.



NEW APPLE lic/e/gs peripherals. Factory
direct prices! Complete list available. Price
Breakers 360-837-3042. Fax 360-837-2057.

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

BN\ =

HOLIDAY SPECIALS: DATALNK connects
shortwave radio to PC serial port. Receive
satellite photos, weather charts, on-screen.
Bleeping, warbling, teletype, Morse, etc.
becomes text. Send $29 + $2 S&H, check or
MO. Please specify 9 or 25-pin DATALNK.
(25-pin kits only $19, cosmetic blems $5
less.) INFO, SASE. Howard Olsen, 5411
Atlantic View, St. Augustine, FL 32084.

www.usedcomputer.com - The Used
Computer Mall™ at http://www.usedcomput-
er.com on the world wide web lists nearly
1000 dealers who buy, sell, and trade used
computer equipment, and supply parts and
service, t0o. They are well indexed by brand
and type of equipment, so that you can quick-
ly find the dealers you need. Visit the mall
today to fill all of your used computer equip-
ment needs.

ZSORT. SORT huge files fast. Disk $5.
Manual $10. Box 12238, Lexington, KY
40581-2238.

CRYSTAL CONTROLLED
FM TRANSMITTER
W/ RECEIVER & RECORDER

TRANSMITTER

Size - 2"x 3"

2000° range (line of sight)

170 MHZ - range

Sens.: 85 db spl@ £7khz FM

b § Channels available

" Freq. Response: 100-10,000 hz
Battery life: 9V Alkaline=12 hrs.

9V Lithium=20 hrs

FCC APPROVED

Transmitter: $150.00 +$7 shipping
MicroRecorder, 4hr. Voice Activated: $150.00 +$7 shipping
Programmable Scanner: $150.00 +$7 shipping
Comprehensive 50 page catalog - $3.00
Voice Changers, Transmitters, Micro Vidsos, Long Play
recorders, Surveillance, Counter-surveillance & much more!
For more information call 407-725-1000. COD ok.

uUSl CORP

P.0. Box 2052 - Melbourne, FL 32902

BEEP BEEP? Repair IBM compatible PCs
with the “POST CODE MASTER" plug-in
card. Shows result of Power On Self Test
performed by all major BIOSs. Manual
reveals their meaning and also explains
those cryptic beep codes, $59. MSD, 4100
Moorpark Ave. #104, San Jose, CA 95117.
408-296-4000, Fax: 408-296-5877.

EXTERNAL SCSI cases with power supply
for CD-ROM, tape, hard drive, etc. Includes 2
Centronics 50-pin connectors and internal
cables, power LED, power cord, etc. Used
but in good condition single device case $30,
4 device case $50. Call UTWE 818-930-1121
(10am-5pm PST) or fax 818-930-1123.

INTEL i1430VX TRITON MOTHERBOARD
WITH 686 CPU, PCI IDE I/O 686 P120+ &
MB $225, 686 P150+ & MB $275. COMPUT-
ERS WHOLESALE 501-259-3386.

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

SiN 143250

1 PRI

IBM SIMM converters. 4x30P/1x72P $9.95.
2xX72P/1x72P $14.95. 4x30P/1x30P $19.95.
Price Breakers 360-837-3042, Fax 360-837-
2057.

$100,000/YEAR servicing and maintaining
laser printers. Easy, non-technical. Lasers,
Box 1056, Jeffersonville, IN 47131.

BUYING & Selling IBM computer parts.
Repairing most IBM compatibles, C-64,
Timex, and other classic machines. SASE for
info. Computer Classics, RT-1, Box 117,
Cabool, MO 65689. 417-469-4571. FAX 417-
<467-4571.

GRID 1810 laptops for parts. Need displays,
etc. Complete units or pieces. Contact
Granola @ Vermontel.com or FAX 802-295-
7213, Voice 802-295-1420.

Write in 69 on Reader Service Card.
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Now Available:
Motorola EE3
$1295 *EE3
*Pocket Size *7-Way Boxes
*Operates on
9-volt Battery *Load Code
Removal
*Easy to read
LCD Display *Repair & Update
Old Units

"CopyCat, Black Box, Stand-alone Programmer"
You have all heard of this amazing device. now you can
own one for yourself. Complete with cables, and easy
instructions. No Kit to put together. Completely
Assembled & Pre-tested.

Electronic Service & Supplies
219-744-4788

BYDN38B@Prodigy.com
hittp:/Awvww.cris.com/~macguyvr

E Customer Service: (313) 422-1221
ORDERS ONLY: 1 (800) 772-3455

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

platt _ Case — Deluxe Polypropylene. Chemical
Resistant. Tools by CooperTools and others. 8B00T Case,
complete with tools. . . $389.99

800T Case Only. . . $114.80

& one literature pocket. 660ZT Case, complete with
tools . . . $208.00

660ZT Case Only. . . $57.40

Optional Sperry meter #DM6510 as shown . . . $63.95

o

é‘f &

L
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g

-
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Weller WCCI00- Electronically OupriVISOR  _  syperior
controlled station, temperature  magnification, Optical Glass
adjustable from 350°F-850°F, Pprismatic lenses, (not plastic)
Zero voltage circuit-safe for Sgjact any one of (6) magnifica-
sensitive components, 40 Watt tjgns ., }'22,50
pencil . . . $92.00

GoldStar - 20 MHz Dual Trace Oscilloscope OS-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high
accuracy: +3%, stable, low-drift design, 8 divisions of dis-
played dynamic range and accurate, distortion-free wave-
form measurements . . . $370.80

Electro Tool, Inc.
9103 Gillman, Livonia, MI 48150

“Tools American Made.”

Write in 85 on Reader Service Card.

Write in 33 on Reader Service Card.

PC VIDEO cards. Orchid Kelvin VLB or ISA
new with DOS, Win31X, Win95, WinNT, and
0S/2 drivers, 1 meg/ 2 meg $45/355. NEW
Trident VLB 9440AGI graphics accelerator
DOS Win311, WinNT, and 95 drivers includ-
ed, 1 meg/2 meg $25/$35. ISA 512K VGA
cards, NEW $25. Call UTWE 818-930-1121
(10am-5pm PST) or fax 818-930-1123.

AMIGA 600 computers, $150 ea., new in
box, hooks to monitor or TV. Some have 3
games & draw, 1 meg RAM, 3.5" floppy. JK's
Amusements 970-848-2578.

COMPLETE MULTIMEDIA systems from
$550. Packard Bell Pentium systems $695.
Laser printers $275, InkJet $100, notebooks
$650, software, 17" XVGA monitors $395.
Call 714-778-0450.

PEN PLOTTER: HP 7475A. 6 pens, B size
paper. Good condition, works well. With pro-
gramming manual. $150. Call Frank 714-583-
9320.

INFRARED CONTROL with any computer or
controller. The BIRD (Broadband IR Driver)
connects to any serial port and leamns 100 IR
commands. Built-in commands, too! The low-
est cost solution to IR transmitting, $99.95.
CompCo, 423-436-5189.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru’s underground classic for $18.50.
Synergetics Press, Box 809-K, Thatcher, AZ
85552, 520-428-4073. VISA/MC.

GET UTWE's latest deal sheets full of great
prices on all kinds of PC parts via fax back at
818-930-1122. Example deal: 486DX2-66
VLB motherboard with CPU and Trident VLB
9440AGI video card and EIDE /O with 16550
serial ports and many other features for only
$100. Or call voice 818-930-1121 10am-5pm
PST.

COMPUTER BOOKS, parts, cables, and
misc. below wholesale. Great for Computer
Swap meets, hamfests, flee markets. For free
catalog write: Computer News, PO Box
50127, Casper, WY 82605.

TANDY/RADIO SHACK Model 1/3/4,1000
Support. Monthly magazine, software, paris,
repair. Computer News, POB 50127, Casper,
WY 82605-0127. 307-265-6483.
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QUESTIONS

| need technical and programming
information on the “Sleuth” — a device
which connects between one's modem
and the phone line. It intercepts incom-
ing calls and requires a password
before allowing the caller to access the
modem. The manufacturer is, | am
told, out of business.

My thanks to anyone who can
show me how to reprogram this puppy.
12961 Jack Meagher

Closter, NJ
w2ehd®@aol.com

A while back, a friend gave me his
old fax machine (9600 baud or so) and
| was wondering what circuit | can whip
up to use it as a scanner? | have a
computer with fax modem capability
and | am using Procomm Plus Win ver
30. | don't have two phones or that
would be easy.

| have seen units advertised to do
this for $89.00 or so. It seems a little
expensive, as there can't be that much
involved. Can | just make up a circuit
with a 48 VDC loop and some load
resistors to simulate the phone line?

| would draw a schematic here, but
my E-Mail art isn't too good. But the
circuit | was thinking of would have, say,
a 1 K resistor in series, and maybe 1
K resistors across the fax and com-
puter lines. Would this work?

12962 Mark Sklaney
Alden, PA

Is there a book or catalog that
shows the different type of hook-ups
for VCR to TV to scrambler to play and
record while watching another chan-
nel?
12963 Don Shuey

Newark, DE

In my mobility cart, there are two
12-volt gel-cell batteries. | am trying to
come up with a way to charge the gel-
cells from the 100 amp alternator in
the car without ruining them. Any help
would be appreciated.
12964 Lou Delaney
Highland Heights, KY

Can someone supply a source for
an indine lighting arrester for CB
cable? Radioc Shack does not have
them anymore.
12865 Donald McKnight

Salisbury, NC

| have a Roberts reelto-reel tape
recorder that's missing a take-up spin-
dle and other parts needed to perform
its job. This recorder (it's a 1725 |
believe) records from reel-to-reel and
to eight-track tapes, when working. It's
hard enough to get prerecorded reel

16  December 1996/Nuts & Volts Magazine

B Quections & Answers

to-reel tapes now. This recorder and |
have gone through too much together
to give up now. Please advise as soon
as possible. I'm no electronic whiz and
| just got my amateur radio license. I'm
also working on getting into amateur
radio packet radio two-meter through
my C-54 Commodore 64 computer.
12966 Michael G. Hazelett
Edgewater, CO

| have a blower motar that has the
following nameplate data: A 1.50, V
200, RPM 3500, PH 3, and HZ 400. |
would like to run this motor on 3 PH,
220 V and B0 Hz. Variable RPM would
be desirable, but not necessary. Any
help?
12967 Roger Ruth
Victoria, TX

| want to control eight loads via
remote control (AM or infrared). The
distance for my application is 50-100
feet. The environment operation is
noisy. Where can | find something out

for this application?
12968 Lety Guerrera Garcia
Hidalgo, TX

| need to insert into a video
stream the time (and date if possible).
To do this, | need a source for any one
of the following ICs:

MM58106 TV Clock Display IC
MM5841 TV Channel/Clock Display
MM5B40 TV Channel/Clock Display
MM5318 TV Channel/Clock Display
MM53100 TV Timer IC

MMB53105 TV Timer IC

This problem was previously sub-
mitted, but the answer was not satis-
factory. The IC from clock printed cir-
cuit board from a Heath Co. GR2000
TV could be used [this is the MM5318
IC listed above).
12969 Robert M. Harkey

Charlotte, NC

| have a cellular bag phone (make
Technophone, model #MCB05A/
915A) that served me well, but has
been replaced with a flip phone. Can
someone give me the test and diag-
nostic codes and procedures for my
retired Technophone?
129610 James Bryden

Modesto, CA

ANSWERS

ANSWER TO #11966 - NOV. 1996

It sounds like Mr. Katznelson is try-
ing to come up with the equivalent of
the magnetic floor sweeper, except it
should pick up everything rather than
just ferrous materials. The idea of
using an electrostatic charge to hold

or pick things up is a sound one.
Electrostatic copiers and laser print-
ers use an electrostatic charge to
transfer the toner from storage, to
drum, to paper And the old physics
experiment with glass, hard rubber,
rabbit's fur, and pith balls also demon-
strates the principal. I've even seen
plotters that used an electrostatic field
to hold the paper in place during plot-
ting, and electrostatic precipitators
and air cleaners remove all manner of
small particles from the air The idea
of using electrostatic fields for moving
or holding large, generic objects falls
short of being practical, however.

The laws of physics show that a
given electrostatic charge can indeed
attract an object, and whether or not it
moves, there is an attraction given cer-
tain circumstances. The primary cir-
cumstance is that the charges must
be opposite. Items charged to the
same potential (value and polarity) will
repel each other; the object reader
Katznelson tries to pick up, therefore,
must be of opposite charge to his
charged bar or plate.

Charging the aluminum bar or
plate to some potential is no problem.
High-voltage power supplies can be
built with variable outputs. Cockcroft-
Walton multipliers can raise the output
of a medium voltage power supply to
extremely high levels. Notice we're talk-
ing voltages, so the bar must be insu-
lated from ground or it won't stay
charged. If you're going to raise the bar
to some high-voltage potential, it also
needs to be insulated from the user. If
the object you're trying to attract is
grounded (uncharged) you have a prob-
lem. Either it won't be attracted, or the
familiar static discharge will occur. If
everything could be insulated and
charged appropriately, there's the
other problem already mentioned by
Katznelson.

He's correct that electronic air
cleaners use high-voltage fields. The
charged dust and smoke particles are
attracted to counter-charged plates or
grids. The mass of those particles is
very small, as is the mass of individual
toner particles used in a copier The
strength of the field (voltage) is tailored
to the working distance and the size of
the particle. A copier might use 6-15
KV for even these small particles at
close distances (1/4"). Extrapolating
that to greater distances and larger
particles, or even objects, and the volt-
age needed gets quite large, and would
result in an extremely hazardous, or
even lethal, device.

Richard M. Nelson
Newport News, VA
nelson@jlab.org

ANSWER TO #11965 - NOV. 1998
At one time, | too wanted to sepa-

rate the video CCD circuitry from a
Fisher Price kiddie camcorder After
opening the unit up, | found two PC
boards. A smaller board held the CCD
chip and a few support components. It
was connected to a larger PC board
via a short 10-conductor ribbon cable.
Because the CCD board requires cir-
cuitry found on the larger board, sepa-
rating the two was not possible. | was,
however, able to unsolder and replace
the short interconnecting ribbon cable
with a two-foot ribbon cable. This cable
extending should work to a maximum
of three feet — any longer and RFI

Continued on page 117



EZ-EP DEVICE PROGRAMMER - $169.95

voice

INEXPENSIVE - Best programmer under $200
PORTABLE - Attaches to PC parallel port.
FAST - Programs 27C010 in 23 seconds.

VERSATILE - Supports devices 2716 thru 27080 plus EE
and Flash to 32 pins. Reads and writes binary, ASCII hex,
Intel Hex, and Motorola S formats.

SERVICE - Information and software updates via BBS or

ADAPTERS for additional devices are available.

30 day money back guarantee

EP-51(8751,C51) $39.85  EP-PIC (16C5x.61,71,84) $40.95
EP-51-PLCC $50.05  EP-750 (87C750,751,752) $50.95
EP-SOIC28/32  $49.85  EP-SEE (24xx,93xx Serial EE) $34.95
EP-11 (BBHC11) $59.85  EP-16 (16bit EPROMs) 549,95
EP-55 (8755) $30.85 EP-49 (8742 48 49) $48.95
EP-PLCC32 $49.65 EP-PEEL(18v8,20g10,22v10) $50.95
M2L ELECTRONICS 310/837-7818
3526 Jasmine; Suite #4 Mon-Fri 9-5

Los Angeles, CA 90034
URL — hitp.fiwww.cs ucla.edulcsd-gr htmi

BBS/FAX: 310/841-8050

CA - 50d B.25% tax. UPS Ground - 15 2 Day - $10, Overnight - $17 COO 34 78

Write In 34 on Reader Service Card.

| COMPUTER HARDWARE cont. |

HEWLETT PACKARD plotters. Refurb with
60-day warranty. HP 7475A $199.95, HP
7550A $299.95. Both do up to 11 x 17 draw-
ings, and work with all popular CAD and
graphics programs. Comes with pens tool
Larger also available. Stewart & Associates,
1-800-704-6500.

800MB TAPE BACK-UP FOR ONLY $49.
Colorado DJ-20 works in any PC; XT to
Peantium, no controller board required. DOS
and Windows software included. Directly sup-
ported by Win95. Fast! Transfers 120MB in
13 min. 250MB tapes $7. 800MB tapes $22.
The best insurance from disk crashes,

, theft, accidental erasure, and eas-
iest way to transfer files. Money back guar-
antee. Equiptek, 415-244-9438, M-F, 9-5
PST. E-Mail: equiptek @ pacbell.net

MONITORS REPAIRED. “Computer Vision”
has flat fee repair of monitors; 14", $70; 177,
$90. E-Mail to phillipB33@aol.com

STEPPER DRIVERS & CAM SOFTWARE:
microstepping full, 2, 3, 4, 5,6,7,8,3, &6
amp starting at $117. Software: Plotcam
motion $149; Z-trace isolation (PCB Gerber
file toolpath) $299. heater@digital.net
MSG/FAX 407-452-7197, 407-459-2729.

INTEL “ABOVE BOARD 2 PLUS" B Meg
RAM expanded memory boards for IBM
PS/2, Models 50-55SX-65 SX. IBM stock
number 1497259. NO SIMMS! Complete
documentation and software. NEW in orig-
inal packaging. $24 per pack (2 per pack).
DARYL, 406-266-4863, Box 915, East
Helena, MT 59635-0915.

BARE BONES 486DX2-50 with 128K cache,
512K VGA (expandable to 1 meg) with Win
3.1X drivers, and IDE I/O, AMI BIOS, 16 30-
pin SIMM sockets for up to 64 meg., includes
Baby AT case with 235W supply. Price $100.
Call UTWE for details, 818-930-1121 (10am-
5pm PST) or fax 818-830-1123.

EPROM EMULATORS. Test your code with-
out disconnecting equipment. All ICs mount-
ed in sockets. MODEL-32 (2764-27256)
$109. MODEL-64 (2764-27512) $129. PRO-
SERIES. Includes battery back-up and real
time link for single byte changes. PRO-128
(2764-27010) only $199. PRO-512 (2764~
27040) for $259. $5 shipping. Visa. Logical
Design Tools, Inc. 512-888-4535. Internet.
http://www2.interconnect.netdtihom.htm

IDE HARD drives 120 Meg, tested, $35 each
plus $5 S&H. Larry Terry, 1745 Bryce,
Turlock, CA. 209-632-6038.

ZENITH COMPUTER parts, boards, periph-
erals, keyboards, new and used computers.
Call Les or Mike at: Surplus Trading Corp.,
Benton Harbor, MI. 616-849-1800.

SONY MULTISCANS 0.26DP 15.7 thru
36KHz CGA thru SVGA (1024 x 768 1). Great
for Amegas $175. Generic VGA color moni-
tors from $125. Expert Sony repair, parts
available. Dealer discounts. Refurbished
guaranteed. Pikul & Assoc., 101 Glenfield
Dr., Festus, MO 63028. 314-837-0335.

SIEMENS PRINTER 40. New in boxes
w/operating and interface manuals. Versatile,
heavy duty daisywheel impact printers.
$1,700 value. $59. Scott's Electronic Surplus
310-491-3181 FAX: 310-491-3182.

BUY e+ SELLs CONSIGN

WANTED

» Electronics Invento
» Scientific Equipmen
» Mfg. Shop Equip.

» Data/Telco

» Electronic Test Equipment

Nationwide!
Call our Fax-On-
Demand System, or our
Internet site for current availability.

Visit our 25,000 sq. ft.showroom warehouse

M-F9to6; Sat9to 5

PHONE: (612) 944-7670

INTERNET: WWW.GO2DEXIS.COM
FAX: (612)942-9712 e FAX-ON-DEMAND: 1-800-547-4636 X 300

Write in 87 on Reader Service Card.

COUNTERS

HP 5315A, 100MHZ, GENERAL PURPOSE..... wne § 600.00
RACAL DANA 1991, 120MHZ, UNIVERSAL ..... «$ 800.00
FLUKE 1900A, 120MHZ, ECONOMY..... $ 225.00
HP 5370A, UNIVERSAL COUNTER ...... ceeeeee $ 2500.00
EIP 5454, 10HZ-TBGHZ COUNTER.......cemusorassssmusssss iassssussssnssssorassassrsresssssonsesenses 2000100
SIGNAL SOURCES

GIGATRONICS 600&900 SERIES......

EIP 924, SYNTHESIZER 3-12GHZ.....
PHILIPS PM5715 PULSE GENERATOR 50MHZ ............
WAVETEK 2002, 1-2500MHZ SIGNAL GENERATOR.....
HP 86408, 1,2,3 SIGNAL GENERATOR, COVERS TO 1024MHZ
TEKSGS503 LVL SINE WAVE GENERATOR 250KHZ-250MHZ ..
HP €51B TEST OSCILLATOR 10HZ-10MHZ ........c..cconnimmmammiisasss
HP 3310A/B FUNCTION GENERATOR, 5MHZ, A VERSION-$ 450. B VERSIO|

SIGNAL MEASUREMENT

MARCONI 29578 COMM ANALYZER ......
HP 1980B OSCILLOSCOPE ......
HP 435A POWER METER W/O SENSOR
FLU 8920A TRMS VOLTMETER.
HP 3577A/35677A 200MHZ NETWORK ANALZYER........ccouuisininiiinins
TEK 7L5/L.3 AUDIO ANALYZER COVERS TO 5MHZ, REQUIRES MF ...
HP 339A DISTORTION ANALYZER
BOONTON 82AD MODULATION METER
ANRITSU MLS522F 300-1000MHZ RECEIVER..

POWER SUPPLIES
B-K PPS100, 30V, 3.5A GPIB, 200 SETUPS IN MEMORY ....
B-K PPS300, 40V, 7.5A GPIB, 200 SETUPS IN MEMORY ....
B-KPPS600, 60V, 10A GPIB ,200 SETUPS IN MEMORY
B-KPPS1000, 60V, 17A GPIB ,200 SETUPS IN MEMORY
HP 6264B 20V, 20A 120VAC INPUT .......comiaminniinmeninnsaas
HP 6033A 200W AUTORANGING POWER SUPPLY ......
KIKISUI PAL35-20, 35V, 20A.....c.cccvmimmmmmimmmessmsasnrsmssnsss

HP 6266B 40V/5A DC POWER SUPPLY...
SOR SRL40-50, 40V/50A..........ccccoocnmvmmnnnn

e $ 1950.00
wee $ 700.00

.. $ 550.00
.. $1100.00

MisC.
FLU 2280B DATA LOGGER..... .. $ 800.00
HP 2225A GPIB PRINTER......

HONEYWELL 1858 VISICORDER.,
HP 4342A Q METER.........ocovmemnnres
STANFORD RESEARCH SR510 LOCK IN
TEKTRONIX OF150 OTDR..........
TEKTRONIX TM504 OR TM503 .,
HP 3497A DATA ACQ. MAINFRAME......
HP 44421A 20CH MUX FOR 3497A
HP 44428A 16CH AGTUATOR .....coiuivinrisiamisrinisssssrnsmisssiniassines
TEK 577D2/177 CURVE TRACER WITH STANDARD INPUT

AC/DC EL750B ELECTRONIC LOAD, 750 WATT.......

THESE INSTRUMENTS ARE IN EXCELLENT CONDITION. WE GUARANTEE THEY
WILL MEET MFRS SPECIFICATIONS, AND ARE SUPPLIED WITH A MANUAL, POWER
CORD AND 90 DAY WARRANTY

PHONE 800-442-5835 OR 415-969-1142
FAX 415-969-0334

EMAIL TESTLAB2@IX.NETCOM.COM
WEB http://www.testlabco.com

TEST LAB COMPANY

1066 LINDA VISTA AVENUE
MOUNTAIN VIEW, CA 94043

TEST LAB CO.

JE

Write in 208 on Reader Service Card.
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100% Safisfaction & Every dav Low Price Leader

Orders & PRICTE
7 * 500 -;rw-é-rzsa’1
7 209-558-5940

486 DXZ 66 WnZ VLB mizse 3
486 px4 100 unz  w/256 $139

586 DX133 Muz VLBw/256k $145

586 DX’&?WMM”” ]2 Sp BUI"IdIE Free Tech '\11|)|)(Jl!
T N A R AN R R R NN 800 899 6430 i
- All Pentium

* 686 & 586 Mother Boards 12x Speed CD

s Mem Drives 16 Bit Sound Card

CD Titles
Amplified Speakers

8X SpeedCD  $99
$21 10X SpeedCD $104
$23 12X Speed CD $129
$65 Rl Kinds Drives , Sound Cards
Speakers and CD Titles: Pleass Call
S ¢go | HARD DRIVES SPECIAL
147,28 108 M, Lowr 19| 540MB $135 850MB $159

157,28 1024x768 wisow  $209| 1.27GB $189 1.6G8 $219

1728 1280102 wiow 8525\ 2-1CB 5249 2.5GB $289

686DX |Modem/Fax Modem!

101 Keveoaro $12 P166+ 288PCMCIA  $169

Kevtronc $23 Crix 1200 gpg FaxiMoo. 14.4 $33

Focus 2000/2000 $caLL i 33.6 Voice M /Fax /Mod $104 SIS

VGA Cards] i USROBOTIC33.6Int $119
== e Simm Memory ISDN $call

Vil beat sy price

Svea 512k $35 Cases with PSUPLIES
SVGA 1MB $39 LOW $$$ MNITOWER erewum 335  Resellers

Dealers
'H.Iem.

'?umm

Desit Toe Case  previm $45
Mep Towen Case pacmum $55
FuL Towen Case prevum $75

VEsa/PCI 1M Exp 2MB $42
PCI/ VESA VGA 2MB  $59

SVGA Caros WITH VRAM CALL wo Ncbce
Any OtHER VGA Caros PL CALL Credit Cards Ok mmoz- WQ:E-

GOVLPO. * COD: ooy st is e

ontroller Cardsi|IBM 6386DX |mrr=syswss
IDE Cevo (2FD/2HD) $T1 Triton” Intel Mother Boards

/O (2SIP&1G)  $1I Pen;ium 400: Mhz wiCPY $269
5 Pentium 166 Mhz w/cpu 495
R REFSNOSH $289 Pentium 200 MhzwiCPU  $call

Bisme Computer, Inc 1443 Angie Ave, Suite C, Modesto, CA 95351

Write in 179 on Reader Service Card.

{0 == 1 ME0udd
WHOLESALE ONLY

"MAESTROQO" State of the Art. Replaces all Boss units in One!
# o 750Mhz Stereo, Volume+Parental Control,
v

Video Inversion, Audio Privacy + more.

p- All from the Remote! Compatible with all systems!

"SEE-MORE" PAN. Switchable for 2 major systems!

N Only 112"x2". Great for insertions into all
M\_\.\W CONVERTERS or as a ADD-ON.
PANS 5+ 10+ 20+

Mixing models encouraged
for best pricing

TVT / STEALTH 1000T
MAX / M80 / 80P $42 $37

PlIO+

Tomorrow's technology $59 $55
today

CONVERTERS - Complete with new remote +
owner's manual

550Mhz - NEW $62 $57
550Mhz - refurb. $49 $42
450Mhz - refurb. $42 $35

ALL PRODUCTS CARRY gR{=- QNI A

END—USER IS OBLIGATED TO NOTIFY THEIR CABLE OPERATOR THAT THEY'VE
D AFTER. EQUIPMENT PRIOR TO HOOK UP. WE DO NOT
ADVOCATE THEFT OF SERVICE AND ASSUME NO RESPONSIBILITY FOR
CLAIMS ARISING FROM IMPROPER USE OF OUR PRODUCTS.

100 750444 " 160) 3410049

9-5ET

Write in 140 on Reader Service Card.

VGA LLD's Served Here

EVERYTHING NEW w/warranty! Mother-
boards w/CPU + 256K cache, P90+ $165,
586-133MHz $145. 1.3 gigabyte hard drives
$175. 15/17" SVGA monitors $230/$395. 686
computer systems $555. Pentium systems
from $450. Also available multimedia Kits,
hard drives, printers, memory, cases, elc.

F ~

ROCK BOTTOM PRICES!

VGA LCD Controliers for PC ISA Bus
EarthLCD/M Monochrome LCD Controller  $160
EarthVision/ISA Color LCD Confroller 95280
EarthVGA Analog Input Chil. VGA 10 LCDI)  §599

NEW! Touch Screen Kits

Analog resistive touch screen with controller  §249
VGA Display Kits Include LCD, Confrolier, & Backiite
| 7.4%9.4".104%11.3" Starting ot §220 |
| Mono. Dual Scan & Active Matrix in Stock '
Displays Only

Both new and surplus color displays from 599
Digital LCD Monitors Desktop LCD & ISA Conftroller
Monochrome Monitors Starfing at 5400
| ColorMonitos  Storing ot $600 |

See Farth on the Worldwide Web! http:fwww.flat-panel.com

é E A BTH Ph. (714) 448-9368

Fax: (714) 448-9316
Computer Technologies

The PRIMER 8085 Based Microprocessor
Training and Control System shows you
how to program by example. Program
examples take you from writing
simple programs to controlling
motors. This trainer can be used
stand alone via the keypad and
display or connected to a PC with the
optional upgrade ($49.95). The
Upgrade includes: an RS232 serial port, a
serial cable, 32K of battery backed RAM and Assembler/Terminal software.
EXPERIMENTS USING THE PRIMER INCLUDE:
Measuring Temperature

+ Using a Photocell to Detect Light Levels

= Making a Waveform Generator

= Constructing a Capacitance Meter

* Motor Speed Control Using Back EMF

+ Interfacing and Controlling Stepper Motors

* Scanning Keypads and Writing to LCD/LED Displays

= Using the Primer as an EPROM Programmer
The PRIMER is only $119.95 in kit form, The PRIMER Assembled &
Tested is $169.95. Please add $5.00 for shipping within the U.S. Picture
shown with upgrade option and optional heavy-duty keypad ($29.95) installed.

paa-o-] AR, = 1985 - 1996
=MAC. inc [

P.0. BOX 2042, CARBONDALE, IL 62902 VEARS

618-529-4525 Fax457-0110 BBS 529-5708 OF SERVICE

Call CCl, 714-778-0450.

PLOTTERS: HP 7580B drafting plotter (sizes
A-D) $1,300. HP 7586B (sizes A-E) $1,850.
HP 7595A DraftMaster | (sizes A-E) $2,400.
HP 7475A $220. HP 7550A $350. Excellent
condition, warranty. Pepper Systems. 214-
353-0257 (FAX 214-902-9511).

| WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Voits. Call 1-800-4-MEMORY
now! Voice/FAX.

PACKARD BELL/AST 486 multimedia sys-
tems $535. SVGA 15" monitors $245, PEN-
TIUM 100/8/540 $695. AMD586-133/4/212
$395. Notebooks $650. Other configurations
available. HP LaserJet 4L $295. 4+ 12 PPM
laser $795. Call CCI 714-778-0450.

ZENITH LAPTOP BATTERIES. Mastersport
ZA-4-1 “NEW" $50. Supersport 2.5 amp-hour
for ZWL 184 “NEW" $25. Surplus Trading
Corp., Benton Harbor, MI. 616-849-1800.

18 December 1996, Write in 167 on Reader Service Card.

‘Write in 216 on Reader Service Card.



SATELLITETV - HACKERS ‘BIBLE"!

= The principles of security
e Descrambler building blocks

The SECRETS are REVEALED!

Sth Edition

e Smart cards, information wars & stupid mistakes

e Cracking codes (includes DirecTv source code)
¢ Installing and hooking up descramblers

¢ Video manipulative systems...and much more...

CALL 800-483-2423

Europenn

NEW! btmmblmpg Systems

ey

TO ORDER - Send $60 plus $4 s/h to:
Bayiin Pubiications, 1905 Mariposa, Boulder, CO 80302

MASTER,VISA & AMEX /COD orders accepted

576 pages, 6" x 8-1/2"

Telephone: 303-449-4551

FAX: 303-939-8720

E-Mail: fbaylin@entertain.com

FREE CATALOG - books, videos and software

on Satellite Television, MMDS & SMATV

Write in 154 on Reader Service Card.

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

ENGINEERING SHAREWARE. Printed cir-
cuit design, logic simulation, pspice, Autocad
shareware. Over 700 engineering programs.
Free catalog. CD-ROM available. Sector
Systems Company, 416 Ocean Avenue,
Marblehead, MA 01945. 617-639-2625.

COMPUTER SOFTWARE

1 WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Volts. Call 1-800-4-MEMORY
now! Voice/FAX.

95 FORMAT Utility. This program will format
1.44 meg floppy disks to the new 1.7 meg for-
mat used by Microsoft. Allows you to make
backup copies of your disks not otherwise
possible. This disk is an essential addition to
your collection of "must have” utility pro-
grams. To obtain your copy, call 1-B00-704-
6500. Visa, MasterCard, & Discover accept-
ed, or send check or money order for $7.95
to: Computers, Etc., 204 Sonderen Street,
O'Fallon, MO 63366.

CLOSEOUT! QUICK REFERENCE GUIDES
for the following computer programs (IBM-
PC): WordPerfect for Windows, Microsoft
Word for Windows, and Lotus 1-2-3. Sold in
stores for $9.95+. Now $6 + $1 S&H. While
quantities last. Cash, check or money order.
1222 Magnolia Ave. Ste. 105-133, Corona,
CA 91719.

FREE SOFTWARE CATALOG 1500+ pro-
grams: DOS, Windows, Windows '95. Latest
releases in all categories: games, business,
educational utilities and others. Call 914-295-
9166 or write: Shareware Shoppe, PO Box
454, Ferndale, NY 12734.

CYRIX 6X86. Outperforms them all! Get max-
imum performance. You've read about it, now
you can own one. In stock for immediate
shipment. Want more info? Call 1-800-704-
6500 or connect to HTTP:/WWW.
COMPETC.COM Computers Etc., 204
Sonderen Street, O'Fallon, MO 63366. Visa,
MasterCard, & Discover accepted.

THE RELIABLE bulletin board service, soft-
ware for all needs. Call 718 area code USA:
987-1932, 987-2913, 987-1617, 987-1660.

“QUICK-TEST" for top IBM color monitor
performance. If something goes wrong, you
should know it. Anyone can use it. 3.5" disk
program. Randall Associates, PO Box 2168,
Van Nuys, CA 91404. No messages, FAX
only 818-990-5916 Kent.

DOOM '95! It's here! The shareware version
of Doom for Windows '95. Great stocking
stuffer! Easy to install. You can own this 3-
disk set for only $14.95! That's alll Shipping
included. Send for yours today. Check or
money order accepted. Hankins Enterprises,
PO Box 1132, O'Fallon, MO 63366.

FIX ANY PC FAST! With DiagPost &
DiagTech. H ROSS DESIGNS 408-374-4518,
POB 110233, Campbell, CA 95011-0233.

BLACK BAG TRIVIA QUIZ on 5.25 MSDOS
disk. Includes unique shareware and restrict-
ed book catalogs (over 21 only). FREE!
Mentor Publications, Box 1549-N, Asbury
Park, NJ 07712,

HAVE WINDOWS '95? Having trouble under-
standing the new format? Then this is the
disk you need. This is a guided tour and tutor
for Windows '95. Disk also includes helpful
hints for setup and running your Windows
'95. $7.95 includes shipping and handling.
Call for yours today: 1-800-704-6500. Visa,
MasterCard, & Discover accepted, or send
check or money order to: Computer's Elc.,
204 Sonderen St., O'Fallon, MO 63366.

FREE DISK CATALOG and discount
coupon! Inexpensive, quality, IBM Shareware
and CD-ROMs. <ASP> vendor: MOM ‘N’
POP'S SOFTWARE, PO Box 15003-N,
Springhill, FL. 34609-0111. 352-688-9108.

FREE HACKING/phreaking/trubbleware
diskette catalogue. Incredible subject matter.
No commercial programming and NO
SHAREWARE here! Peregrine Dynamics,
720 Portage Trail, Cuyahoga Falls, OH
44221,

COMMODORE 64 ham programs, 8 disk
sides, over 200 programs, $16.95. 32¢ stamp
gets unusual software catalog. Home-Spun
Software, Box 1064-H, Estero, FL 33928,

DO=IT-YOURSELEF VR

Create Your Own Virtual Worlds
and Share Them with 10 Million Peoplel

Six Publication Sat]
Desktop VR contains a complete primer on using
VR on your PC, plus: * Whereto get low cost HMDs
(head mounted displays) & other equip + The
famous Mattel Powerglove hack (converting a $69
Powerglove for use with VR) * Powerglove sources
* Listings of virtual world building sofiware =
Comprehensive listings of HMD compatibility with popular
games & software + Plus much morel + 36 pp.

VARML Primer explains VRML (Internet's “VR
Modeling Language”), plus: » Building virtual worlds
on the Intemet + Virtual world authoring software &
where to get it * Great VR worlds to visit on the Intemet +
Putting your virtual world on the Intemet « More! + 32 pp.

') il
Exclusive report on the
explosion of VR in medical, amusement, consumer &
other arenas = News blurbs on market entry by heavy-
weights & Fortune 500's * The VR marketplace *+ 28 pp.

VR InfoMania Time saving valuable resources
including Listings of Intemet websites devoted to
VR + Listings of VR books + Listings of VR
magazine erticles & research papers + Listings of
Internet FTP download sites & VR-related newsgroups

+ Article listings from back issues of VR magazines
Where to go o experience real VR + Reviews of popular

@ Learn How to Build Your Own Virtual Reality
“Virtual Worlds" Quickly and Easily!

@ Explore your Virtual Worlds on Your PC or
put them on the Internet for Others to Explore!

@ Explore your Worlds with your PC monitor and
keyboard, or with Greater Immersion using Low-
cost Homebrew Virtual Reality Equjpment!

Convert this $69 Matlel Powerglove
info a VR Glove! Save
SThousands! We show
you how, and where you

We telf you where fo gel Virtual World Authoning Software,

VR books * Glossary of VR lerms * Greal VR

FREE shareware! Even low-cost authorir

« The future of virtual sex * Plus Much More! * 88 pp

FrRRES DoUBLE ESaaEs

¥R Resource Directory is your guide 1o over 600
companies involved with VR products, software,
R&D & consulting, plus professional trade organiza-
tions, clubs, more/ 80 pp. Yours absolutely FREE/

¥R Cartoonseaturing dozens of funny cartoons
about VR/ Yours absolutely FREE/ Limited
printing, don't miss out/ Order today/

Qur Customers Are Raving!

“A Smorgasborg of info on VR -Sid Mirzad

“I love it! At under 85 per book, don't miss out on this Incredible Value!”" -Pam Eifert

e
24 vour ToLL FRee ORDER LINE

1-800-951-7100

FAX ORDERS 619-485-8968

Send Check or Money Order to:

You Gut All 6 Publications!

2-3 Day Delivery *7= Caiifornia residents
Fadex Overnight Air ¥14% add sales tax

LUinoer $5 Pen PusLicaron!

Virtual Reality Publishing

16486 Bernardo Center Drive, Suite 378, San Diego CA 92128

ORDER TC?DA Y.. HAVE IT TOMDRRDW’ s

Write In 62 on Reader Service Card.

ELECTRONIC

Q

l

Yes, we can help with all your cable needs

GQUALITY PRICES
QQUALITY SERVICE
GQUALITY PRODUCTS

1-800-394-3043

9am-5pm M-S - Same Day Shipping
1 FULL YEAR GUARANTEE

CALL TODAY!.....
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PRICES
FROM:
$14.00

SPER CA LE 1 TNMUDULE.S‘

GUARANTEED
PRICES
FROM:

$14.00

T0

T0

$49.95

P5-D & PV5-D

CF-Series

PV7-D & PBBT7-D (including R or V Models)
1 Wire Smart Board Available

1 Wire Smart Board Available

; 84 Dual Mdule
8435 Dual Module
8436 Dual Mndule

8450 Smart Board
3470 Smart Buard

8480 Smart Board
8490 Smart Board
8700 Smart Board

BA-5100 thru BA-6150
BA 6300 thru BA-6700

~ 1-1 uo thru ST-5612

M.A.STER COMPONENTS (BOO) 233 -OSTO

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

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

Dealers!|

RFT MultiMode

ENGINEERING/MISCELLANEOUS SHARE-
WARE. 10,000+ MS-DOS/Windows pro-
grams, 1,500+ disks. $1/disk. CD-ROMs.
Also have Atari B-bit, C-64, Apple Ii collec-
tions. State computer. Write DYNACOMP,
Inc., 4560 East Lake Road, Livonia, NY
14487. Fax 716-346-97868.

We are looking for
New Distributors for
Nuts & Volts Magazine.

If you would be interested in selling
Nuts & Volts in your store or on your
newsstand, we have a great deal for you!

For complete information, ask for our
New Distributor fiyer or check our
web site. htip://www.nutsvolts.com
Nuts & Volts Magazine
430 Princeland Court
Corona, CA 91719
phone 909-371-8497

18,000 + TECHNICAL REPAIRS for TVs,
VCRs, PROJECTION TVs, CAMCORDERS,
AUDIO on disk. Installs on your hard drive.
Easy look-up by model/chassis number.
FREE DEMO. HIGHER INTELLIGENCE
SOFTWARE, 60 FARMINGTON LANE,
MELVILLE, NY 11747. 1-800-215-5081/516-
643-7740.

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

WINZIP FOR Windows '95. Includes long file-
name support & tight integration with
Windows '95 shell. Zip and unzip without
leaving the exployer. You can order by calling
1-800-704-6500 with Visa, MasterCard, or
Discover or sending check or money order to
Computer's Etc., 204 Sonderen St., O'Fallon,
MO 63366.

SEMICONDUCTOR CROSS-REFERENCE
library on disk for IBM PC. Over 245,000
devices (transistors, diodes, ICs, SCRs, efc.).
Specification, lead, and case configuration

APPLE-ll SOFTWARE, free catalog, $1 disk,
large selection. PMA-Il, Box 2424,
Scottsdale, AZ 85252. 602-496-6547.

COMPUTER EQUIPMENT WANTED

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 WANTED!!! We are buy-
ing DEC systems, boards, terminals, drives
and peripherals. Also Scientific Micro
Systems (SMS), DSD, Datability, Dilog, other
DEC compatibles, and Computer Qutput
Microfilm (COM) units. Please call for a quote
or fax us your equipment list. We buy, sell,
and trade. KEYWAYS, INC., 513-847-2300
OR fax 513-847-2350.

CLOSEOUT! QUICK REFERENCE GUIDES
for the following computer programs (IBM-
PC): WordPerfect for Windows, Microsoft
Word for Windows, and Lotus 1-2-3. Sold in
stores for $9.95+. Now $6 + §1 S&H. While
quantities last. Cash, check or money order.
1222 Magnolia Ave. Ste. 105-133, Corona,
CA91719.

PRINTHEADS WANTED. We buy all quanti-
ties of dot matrix printheads for hundreds of
printer model types. Working or dead units
acceptable. Call Mike Anderson @ 1-800-
969-0009.

RECOVER “SCRAP GOLD" from old com-
puter junk. Free Informaﬁon packet. Call 24
hours: 603-645-477.

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

WANTED: EPSON HX-20, HX-40 computers.
Also XT compatible memory boards, expan-
sion to 640K. 970-963-1969, 970-963-1688.

LAPTOP COMPUTERS, audio/visual 386,
486, 35MM, overhead, LCD panel LCD pro-
jector, computer monitor wanted. 610-630-
4523,

HP CALCULATORS with LED display want-
ed for private collection. Bab Morrow, 317-
B855-2348, rkmorrow @aol.com

WANTED: QUME printer for VYDEC WORD
PROCESSOR. Call Ken 604-596-1318.

| WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even

1 unit $150 fax 909-371-3052 drawings for most. $49 plus $6 S&H. Checks,  defective. | want it all. Highest $ paid. Now
10 $100  E-Mail money nsl,ders, major credit cgrds aoceptesd. selling memory. We can beat any prigtad
. Custom Software Creators, PO Box 1092, St. price in Nuts & Volts. Call 1-800-4-MEMORY
5 i distributors@nutsvolts.com Bethiehem, TN 37155. 615-647-6120. now! Voice/FAX.
1 unit $100
0 54 SuperPIO-Q STEPPER MOTOR CONTROLLER  DIGITIAL 1/0 CONTROLLER
25+ $ 45 wifilter ADDRESSABLE STEPPER MOTOR ADDRESSABLE DIGITAL /O
m CONTROLLER: JWP1X-1A CONTROLLER: JWPIX-3
10+ $72 $199.95 $179.95
zis?nlth NON-ADDRESSABLE STEPPER NON-ADDRESSABLE DIGITAL
s ls/ectivated CONTROLLER KIT: RENIX-1A I'O KIT: RENIX-3
ST1-1000-165 $40/5 65 $29.95 $29.95
ST-1000-288 $ 60/$ 95
ST-1600-288 $ 80/$175 Controls up to 4 unipolar stepper motors per 8 Bit Digital I/O controller, 8 buffered digital
RFT controller with 8 digital inputs with a throughput outputs and 8 buffered digital inputs that function
e of 500k bytes / scc. Up to 256 Controllers can at 500k bytes / second. Up to 256 Controllers
1unit $110 be stacked on a single parallel port. can be stacked per paralle] port.
10+ § 55 ;
100+ $ 50 Can be used for the lollowing tasks: Can be used for the following tasks:
Z-TAC ®CNC Conversion .']'u]cscopc Guidance @ Robotics ® Automated Manui'acwring
®Robotics ® Manufacturing ©® Animatronics O(‘(_m_trul!ing Solepnids
Remotes $6 ®Positioning Platforms @ Animatronics @ Servos ®Digital Protolyping

(702) 895-9120
(800) 478-0334 pgr

20 Write in 138 on Reader Service Card.

R INC.
118001 473 - 8080

Write in 103 on Reader Service Card.

htip://www.digitalage.com/VM/Paramax
Paramax products also available through:

FORD Electronics: (714) 521 - 8080




| COMPUTER EQUIPMENT WANTED cont. |

WANTED: PRE1980 Microcomputers for
museum collection. Microcomputer maga-
zines and manuals also needed. 703-231-
6478, 703-763-3311.

TEST EQUIPMENT

SALE: BOONTON RF millivoltmeters 92A
$125; 92B $225: 92C $300; 93ADTrue RMS
voltmeter $375. Probes available. Hewlett
Packard 3400A True RMS voltmeter $100,
quantities discounted. GERTSCH phase
angle voltmeter $65; Hewlett Packard 8614A,
.5-2.4 GHz $200; HP B616A, 1.8-4.5 GHz
$175. Ailtech 360D11 opt 3 frequency syn-
thesizer $300; RF 360180E1 plug-in $225,
PM3602 CW/PM/FM modulation plug-in
$150. All in excellent working condition.
Tektronix TIMS, Hewlett Packard 4940A
mint condition $400. TTI LED display
SEND/REC test sets models 1120 $250,
1122 $200, mint. Polarad signal generators
model 1106EN w/1020T 1.8-4.4 GHz com-
plete with acc and manual $165. Model
107E-FT 3.7-8.4 GHz $150. Mod. 107E-
FWTJ $275. Hewlett Packard 86242A, 5.5-
9.0 GHz plug-in $325; 86260A 12.4-18 GHz
$375. 5257A .5-18 GHz transfer oscillator
$250; 6406A comb generator $275. Interface
Technology RS-648 timing simulator & word
generator complete with all manuals $150.
Without manuals $100. Quantech Transistor
noise meter model 310 $85. Psitech Plus
707-745-4804. Request bi-monthly fax list-
ings. Fax 707-747-5277.

WANTED: HP 141T test cables and Boonton
92B RF probe. 716-763-9104.

T E——

saqugqsw'

NO MATTER HOW YOU SAY IT, .0003
PPM, 3 parts per 10 billion, .00000003%, 3Hz
at 10 gigahertz, .003Hz at 10MHz, you won't
find a frequency counter (and timer) with
more accuracy for $500. Gold plated circuit
boards, large bright LED 9-digit readout,
500MHz (and higher) range, 15 millivolt sen-
sitivity, variable trigger level and slope, 3
input channels, 1MHz and 10MHz frequency
standard outputs, Hewlett Packard solid state
quality, nearly new condition. Give me a
break, it doesn't get any better than this! Be
nice to yourself and get a piece of equipment
you can be proud of while they lastl Gary
N6ZD at 408-385-0301, FAX 408-385-0261.
GARYN6ZD@AOL.COM

USED TEST Equipment List: Call, FAX, or
E-Mail for specifications, prices, photos,
etc. Open Bam to Bpm. FREE, NEW,
100MHz PROBE with scopes. MANUALS
available. CALIBRATION on scopes, signal
generators and frequency counters FREE.
WARRANTY is 30 days on parts and labor.
Extended warranty available. VISA & MAS-
TER CHARGE cards accepted. Checks OK
(10 day clear). Cash and carry 5% discount.
FOB Lockwood, CA, All items FULLY TEST-
ED. Prices for average cosmetic appearance.
FREQUENCY COUNTERS HP 53B83A, HP
5328A/096, HP 5328A/088, HP 5340A.
METERS HP 3400A, HP 3480A, Boonton
93A, HP 334A, Boonton 42CD/41-4E, HP
3406A, HP B405A, Fluke B375A, Dana 5100,
Ballantine 3015, HP 415E, HP 419A. OSCIL-
LOSCOPES (new 100MHz probe included)
Tek 453, Tek 455, Tek 465M, Tek 475, HP
1725A, HP 1741A, Tek 1106. GENERA-
TORS HP 204C, HP652A, HP 80058, HP
213B, Wavetek 148A, Ballantine 6130A,
Austron 2010B, URM25J, Logimetrics 925-
8125, HP 8660A, Wavetek 3000-200. MIS-
CELLANEOUS Systron-Donner 762-2A
spectrum analyzer, HP 741B calibrator, Fluke
_407DR HV calibrator, Tektronix Y-T chart
recorder. Gary Glassmeyer N6ZD, Technical
Services & Material, 69487 Interlake Road,
PO Box 1003, Lockwood, CA 93932. 10
years in the same location. 408-385-0301,
FAX 408-385-0261, GaryN6ZD @aol.com
Retired engineer, pilot, professor, mfg. man-
ager. Open 8am to 8pm.

HP 53594 time synthesizer, $800. HP 3586C
selective level meter, $800. Fluke 335A DC
calibrator, $800. HP 7550A plotter, $300. Tek
491 spectrum analyzer, $800. Tek 7904,
7A19, 7TA26, 7D15, 7B92A, scope mainframe
and plug-ins, $800. All equipment excellent
condition and fully checked. Many other items
available. Phone or fax want list. | also buy
equipment. Joe 1-800-669-7430 (phone &
fax).

50MHZ SCOPE Bargain. Solid-state
Tektronix 453. Dual trace. Sensitivity = 5 mil-
livoits. Manual copy. New probe. Excellent
condition. This month only $295. Gary N6ZD,
408-385-0301, FAX 408-385-0261,
GaryN6ZD @aol.com

POOR MAN'S Spectrum Analyzer/Monitor
Receiver Kit. 2 to 1,700 MHz. Basic kit only
$78. Now available with switched resolution
filters, tracking generator and direct digital
frequency readout. Works with ANY scope or
IBM compatible computer. Send stamped
envelope for details. Science Workshop, Box
310B, Bethpage, NY 11714.

RF EQUIPMENT: HP 5342A/1 18GHz
counter (oven option) $2,100. HP 86222B
.01-2.4 GHz sweep oscillator $1,600. HP
11869A adapter for 83508 $350. HP 83508
sweeper mainframe $4,100. HP 436A, 8481A
power meter, sensor $1,700. Excellent condi-
tion, with warranty. Pepper Systems, 214-
353-0257.

TEKTRONIX SPECTRO-PULSE ANALYZ-
ER 132. Plug-in unit with its own power sup-
ply cabinet. .01-4 GHz $995 OBO. TM504
power module, 4-slot $75. AM502 differential
amplifier $349. 5A26 dual differential amplifi-
er $100. Scott's Electronic Surplus 310-491-
3181 FAX: 310-491-3182.

POWER SUPPLIES, ETC.: HP 6253A 0-
20V, 3A dual tracking $300. HP 6255A O-
40V, 1.5A dual tracking $375. HP 6443B 0-
120V, 2.5A $400. Tek PS 503A $195.
Xentek EIT 2.5-2 extreme isolation trans-
former (2.5KVA, 115V, .001pF) $225. 5KVA,
multi-tapped winding models also available.
Excellent condition, warranty. Pepper

Systems, 214-353-0257.

" TIMELINE INC. 7.,

ver 10 years and 28,000 customers and still growing

Liaaip CrRystaL DispLays

240x64 dot LCD with built-in controller.
AND 4021ST-EQ. Unit is EL back-lit. $79.” or 2 for §149.% or
OPTREX. DMF5005 (non back-lit) $69.%0r 2 for 5129
20 character x 8 line  7HL x 2¥H
The built-in controller ailows you 1o do text and graphics.

Alphanumer:c—-parallel interface
arnrszﬁoo 20x2... $12.00  40x1..

$15 00 32)(4
5V power roqulrsd Built-in C-MOS LCD dmm & controller = Easy “mi "

EPNOMNITORS: i il
Non-Enclosed TTL

Comes with pinoul. 12V af 1.4 Amg inpul » Horizontol irequency 15Khz. « Ability ko do 40 and BO cokmn.
5 inch Amber $29.00 = 7 inch Amber $39.00
9 inch Amber or Green $29.95

57 COLOR MONITOR $49.™
+ Flat Foceplote » 320 x 200 Dot Resolufion * CGA & Hercules Compotible <
* 12 VOC Operation * 15.75 KHz Horiz. Freq. * 60 Hz Vert. Sync. Freq

+ Open Frome Consiruction * Standord Injerfoce Connecior DugmlgCuimﬁcH .Wr&mlw
9 monochrome SVGA MONITOR $99.*
Tilt and swivel type. Mfr: WEN

interface » 98 ASCII character generalor » Cerfain models are backii, call 'tor more info.

Graphics and alphanumeric—serial interface

size price  size Mi.  price
640x480 (backlit) Epson $35.00 4BOx128 Hltaohi $15.00
640x400 (backlit Panasonlc $25.00 256x128 Epson $20.00
640x200 Toshiba  $15.00 240x128 (backlit) Optrsx $20. 00
480x128 (backlit) ALPS $15.00 240x64 $20.00
160x128 Optrax 3!500

&6 VGA I.CD 640X480, Sanyo LMDK55-22 535"’
| B _ Laser Propucts
HeNe Laser Head (10Mw max. output) TEMOO. 15,57 long MEG: NEC 599.
Laser Power Supply (for HeNe tube) $89.%
LTASER SCANNER ASSEMBLY $20.0
Assembly intended for o koser prinfer. Inclodes loser diode, polygon molor (6 sided] and misc. opics and lenses.
LASER DIODE (5mW) with collimator $20.52

VISIBLE LASER DIODE: 5mw at 670nm $15.%22
Index guided. Threshold current 40 ma iypicni
$35%

3 and 4mW, 1,300nm LASER DIODES, 5.6mm pac
Mihub&:hi Electric part number MIJOI'IR-&:IA, thwl specs are:
=1.25, Beam Divergence 25.6° x 28.6°; 2. Tc=24°C, lop=19 to 20mA,
l =lﬂ‘7:m\: 3, Wavelength range between |,280nm and 1,330 nm

POLYGON MOTOR UNIT & DRIVER §7902
Wfﬂdﬂm-‘du_—mhFllﬁnﬁpnﬂMlb_mﬂi 250 worga pr
sccond, The driver for the poly 4 volts These is absoaa |-
_;d-m.ﬁzmmruruwnmmmwmmmuunmm:

B 5 NETWORK:. |
Proteon ProNet-4 Model p1347 Token Ring Board $49.%
iSthﬂlin Eamzmmsm Iwisted pair + MMMTMMM

: Pos &r BArR CODE LB

~ MISCELLANEOUS
ADAPTEC 4070A (RLL) OR 4000A (MFM), SCSI Controller, yourdwkl $:s-

IBM 370 o;n.iun XT and AT =mnla|.lnn boards $35%

US made Micronics 486 VLB ALL in ONE $99% or 2 for §150%
motherboard, sup 3.4 or 5V CPU, at either 25 or 33 mhz bosic clock. Can
use AMD o Intel from 4865X25 thru 486DX4-100 to HOT new AMD 5X86-133
cpu. On board SVGA video. On board 1 meg video ram expandable fo 2 meg
with ATl Mach 2 chip set. On board 2 high serial ports, 1 printer por,
floppy and IDE hard drive conroller. On board 256K cache. Uses 72 pin simm
memory. landmark speed raling of 479 with AMD chip.

Board will not fit standard All in One case because of non standard location of riser
board. VLB riser board is included with motherboard.

CAMERA BLOCK $99° or2for $1692°
FOR ROBOTICS AND EVERYTHING ELSE
Unit is for Hi Band 8mm CamCorders, includes 8X zoom lenses, /D converters, built-in CCD
273 in, 420 thy d picture y mosaic filters. Excellent performance.
High resolution, high sensitivity, low lag, low smear, gnod color reproduction, no distortion,
160-1/10000sec variable speed digital shutters, TTL auto focus, auto white balance,

auto white balance, auto/manual iris and gain up switch. Can be controlled by a 4bit micro
computer. Remote controlling is possible for zoom and focusing. NOTE: We have Composite
or PAL (European Standard) Units. MFR: SONY

'I'I{r\\f\'(_'l"l\ ER $79% 25 $149*

CELL SITE

for the
tunable front end, and interface assembly (which inchudes power suppliss and
Service manual, schematics and circull descriglions inchuded.

MAGNETIC C READER 25.
Includes: * 20 character dot malrix | with hull alpha-numeric copability * keypanel
with full alpha-numeric entry * 5 VDC/0.5 Amp power supply * stendard
telephone interfoce extension ||inum battery and Hat-cone 3 ;
ssireniairiris S 25 AN

HP bar code wand (HBCS 2300)......
: POWER SUPPLYS
SWITCHING POWER SUPPLYS $12.00 or 2 for $20.00 115/230 Volts
73 WATT (2} 4 pin power conneclors atfoched  Dim: B.5" Lx 45" W= 2" H
Oulpul: +5V @ 2-9.75, A, +12V @ 0-1.5A, -5V @ 0-04 A, -12V@ 0-0.5A
68 WATT Dim: 5.5% L x 3.2° W x 1.7° H » Output: 5V @ 4 A, 12V @ 4A
60 WATT Dim: 8% x 4% x 3 « Oulpuk:5V @ 6A + 12V @ 1A-5V@ 1A- 12V @ 1A

| CHARGE CouPLED DEVICES |1

Encased Black & White Composite CCD Camera with Adapter
IR viewing to 1000 nm T ¥ Lx 24U Wx 1% H

Comes complete with CCD camera, mounting nut on bottom of casing, sag un
12VDC power supply. Excellent low light capability, standard RCA NTSC video out. .
Greal for: entryway security/remote monitoring,

video conhnn?:l:g}desklnp video mnl'erem:in;g 2 flll' s‘ 59-0“
This miniaure camera is perfect for multimedia computer applications as well as security and
sarveillance. iWTSC output allows use with all popular video digitizing boands for Apple Macintosh
and Microsoft video for Windows. Connects direcily to any compaosite monitor or VCR with
“wideo” input. Its ruzor-sharp wide-angle lens focuses from two inches o infinity and its state-of-
the-art CCD technology accurately capturcs 16 level grayscale images for Quick Time movics and
sill pictures. Reconds at 30 frames per second and 260 lines resolution with excellent low light

hility. Uses 12VDC (adapter supplied) and standand RCA cable.

SPER, "The Spy In The Sky” §79.% | Marwix Tvee |

Thomson 576X550 pixel CCD
400-1,100nm resolution and responsivity. rDO’ Original cost device

Sony CCD Imager - dnlgud for I:kxk um‘l white composite video
Picture 384 %’l) % 339
Chip size 10. 7 [HI x 93 (V) mm* = Unit :ell .\IZ! 3 0 lH] x 13.4 [V) um®.

POINT OF SALE BANK TERMINAL $49% or 2 for §39"

* LCD Display 20 Char. x 4 Line * Printer {6 Column Dot Matrix - Epson + 24 Key Domed Membrane
Keypad « Intel 80C32 Processor + 2 PCMCIA Sockets (ICC Slots) + Dallas DS1287 Realtime Clock » 2
Solid State Buzzers (Piezo Electric) * 4 Crystals * Rockwell Modem Chip « Telephone Line Interface (4
Pin “RJ" Connector) * R§-232 Interface (8 Pin “RJ” Connector) = NI-CAD Battery Pack Inside

Note: We have pot bheen able 10 bypass an access code in the soliware. Thus, while time of day and other
imtroductory things are displayed on LCD, the full original capabilitics of this unit cannot be puaranized. Alse, we
do ot have a source for the sman cards that were 10 go in the PCM ClAsockets. Requires 12 volt adapier for pawer,
(Not included) Dimensions: 9-172L x 6- 1MW x 2-172 D = Original cost over $450,00

4096 element CCD $19.00

Ceramic 24 pin DIP package * Mfr: Sony, Part# 0

.6” COMPOSITE MINIATURE COLOR DISPLAY $149.%

Fully encased. DamlJ':lﬂ" 4" '|2Vo|1|DC . NTSC
1024 element CCD $15.00 250 Hx 300 V resoluiion. Focus Al P"""" !"9":]'““
2048 element CCD $15.00 « 1728 element CCD $15.00 viewfinder, hdnumud dllphy_ ekc... Original cost over $600,00

2539 W. 237th Street, Bldg. F, Torrance, CA 90505
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
LA. & Technical Info: (310) 784-5488 Fox: (310) 784-7590

OEM INQUIRIES WELCOME

 Minimum Order: $20.00, Minimum sluppmgﬂdhuncilmg dwrm $5.00. Wbocuplccnlﬂm :
~ checks, MC or VISA. No personal checks or COD's. CA residents add 8.25% sales tox. We are -
- not responsible for typographical errors. All merchandise subjedt to prior sale. Phone orders

welcome. Foreign orders require special handling. Prices subject to chonge withoul notice. m“
:mhh-mm

R — S— = ,’3

Write in.105 on Reader Service Card.
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ike a little excitement out there on the

radio waves? Whether you have a

scanner or simply a small shortwave set

with a beat frequency oscillator or SSB
switch, there are plenty of fingernail-biting radio
calls going over the airwaves on a daily basis.

“This is Medic 47, and our patient just went into
full arrest. He has a gaping hole... If you have a
scanner, I'll tell you where to tune in the other side
of those medic frequencies (that they usually don't
publish) where you'll hear the excitement first-hand,
and not simply a relay from a hospital base station
radio nurse.

“Coast Guard Miami, we see three survivors
hanging onto what's left of the sailboat keel. Wait a
minute, Coast Guard, it looks like one of the
survivors may be holding a... Did you know that a
relatively inexpensive scanner or ham radio general
coverage receiver can tune into the ship side of
those long-range Coast Guard emergency
frequencies? Instead of hearing the Coast Guard
operator on a relay, you can actually tune directly
into those stations on scene sending their
emergency traffic.

And for those of you who tuned into VHF

i""
&ﬂﬁ
by Gordon West

with a constant data stream. Every day, lock out the
specific channel carrying data, and then sit back
and listen to some interesting excitement that
sometimes stays on the same channels for each
exchange of radio traffic, yet other times may jump
around on several channels during the actual
emergency call. 851 MHz to 869 MHz is sandwiched
in between taboo cellular reception, and if your
scanner gives you these frequencies, tune in for
some excitement. Remember, what
you hear over the scanner must be
kept confidential, and you're not
allowed to record it or to tell
anyone else any type of radio traffic
not directed to you.

Down on the 460 MHz band,
you probably are hearing your
municipal police department just
above 460.000 MHz, and some of
the excitement of car chases, bank
robberies, and pursuits. But the
life-and-death calls are carried on
the eight * med channels." There
- are actually 16, and
it's the “other eight”
medical channels
where you can pick
up life-and-death
excitement at its
best (if there is
anything “best”
about  someone
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communicator devices.

Sometimes, you'll actually hear the patient's
heartbeat during the telemetry run from medic to
hospital. And if you get real good at it, you can
alternate between the hospital channel and the
medic channel by scanning the 5 MHz split just
between those two channels — i.e,, medic channel
1 at 468.000 medic transmit, and 463.000 base
station hospital transmit.

If you live near the ocean or a big lake, the
United States Coast Guard can be heard on 156.800

Ham Radio operators passing important Radio Amateur
Civil Emergency service calls in San Diego. CA.

ready to buy the farm!).

No doubt you have tuned in the
paramedic hospital channels from
463.000 to 463.175 MHz, spaced
every 25 KHz. You may have
thought this is where the
excitement is when you hear a
physician interrogating a
paramedic on another frequency

- WS})“’\E ha-

Channel 16 and 22A, 156.800 MHz and 157.100
MHz, you would have heard the live reports of the
ocean off of Long Island that was set on fire by the
TWA that plunged from the sky. “We see debris all
around us, and wait a minute, we have someone
spotted in the water, but we are having a hard time
making out what we are looking at.. The
communications get more gruesome as the night
wears on.

If you have a programmable scanner capable of
VHF and UHF operation, plus selective coverage at
800 MHz, there is excitement all over the dial. Let's
start from the top and work down.

Most scanners block out 800 cellular calls, but
there are some pretty exciting legal-to-listen-to FM
signals centered around 859 MHz. There is a small
island of public safety frequencies that many fire
departments and rescue units operate on over a
trunked radio system. They usually are assigned a
block of channels, with one channel rotating daily
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io two-meter channels may be reservi
during rush hours for road accident reports.

about the status of the patient. But
the real excitement is on the
paramedic channels where you

actually hear the medics in the field
with their portable units, or in route to the hospital
with their medical radios hooked into an
ambulance high-gain antenna. Listen 5 MHz up,
and tune in the paramedics on the following
frequencies:

468.000 MHz
468.025 MHz
468.050 MHz
468.075 MHz
468.100 MHz
468.125 MHz
468.150 MHz
468.175 MHz

You'll need an outside scanner antenna to
pick up |calls more than a mile away. Your
maximum reception range will probably be within
the radius of a five-mile circle to medics already
hooked into an ambulance outside antenna
system, or your range may be less than one mile
when you are tuning them in direct at the scene of
an accident or illness where they are only working
off of the little rubber antenna on their UHF

Soon _gloi:al positioning receivers can
transmit your position automatically over the

radso bands.

MHz, VHF Channel 16, international distress, or US
Coast Guard on-scene working, 157.050, 157.075,
157.100, 157.125, 157.150, and 157.175. These
“on-scene” VHF channels will let you hear both
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sides of the conversation because they are simplex.
Unlike the paramedic and 800 MHz duplex
channels, these simplex frequencies will give you
both ship, as well as shore, on the same frequency.

But on VHF Channel 16, 156.800 MHz FM,
don't be surprised to hear someone screaming
Mayday, only to announce that they are lost in the
fog, and their mother-in-law is bent over the side
feeding the fish. Only now and then can you tune
into the real drama on Channel 16, That TWA crash
was a good example of hearing all of the news, long
before you saw it on the TV,

If you live in the boondocks, try these VHF
mountain search and rescue special emergency
frequencies:

155.160 (always busy with search and rescue
activities)

155.175 MHz

155.205 MHz

155.220 MHz

155.235 MHz

155.265 MHz

155.280 MHz

155.340 MHz

155.400 MHz (life flight frequency)

Down on low-band scanning between 30 MHz
and 50 MHz, you will need to check with your local
ambulance company that sports a big 54-inch whip
antenna to see where they are transmitting. Or
maybe get one of those Optoelectronics frequency
counters, and see exactly where they are
transmitting. Lots of good FM excitement here. You
might even look into hooking your scanner into your
computer with Optoelectronics hardware and
software, and keep a count on all that's happening
when it comes to life and death out there on the
VHF and UHF frequencies.

And you better do it now, because in about
10 years from now, -
most emergency radio
communication traffic will
go from analog to digital
and you're going to miss
out on some real exciting
life-and-death calls that
are easily received to-
day with a simple
programmable scanner. |
wouldn't look at these
medical emergency
channels going digital
within a year or so, but
ultimately as  more
municipalities wear out
their analog equipment,
they very well might make
the switch by the year
2005. And by then your
new scanner and Opto
programming intercept
system will have brought
you thousands of hours of
cliff-hangers from the
airwaves.

marine VHF Channel 16, 156.800 MHz, becomes
a target frequency for any type of boat to howler

Mayday.

Out on the high seas, the United States Coast |

Guard operates on several duplex pairs using
conventional upper sideband:

4426 KHz Coast Guard transmit

4134 KHz Paired ship transmit
E

8764 KHz Coast Guard transit

8240 KHz Paired ship transmit
EE L L L

13,089 KHz  Coast Guard transmit

12,242 KHz  Paired ship transmit

These are the three main paired channels with
the Coast Guard transmitting on 4426 KHz, 8764
KHz, or 13,089 KHz; and the vessel transmitting
back to them on 4134 KHz, 8240 KHz, or 12,242
KHz. These are duplex channels where the Coast
Guard and ships respond to each other in the
same MHz band, with each transmitting
alternately. (The 12 MHz and 13 MHz frequencies
are considered within the same band.)

A simple shortwave receiver, capable of tuning
in single sideband, or a ham set with general
coverage receive for upper sideband, can be

tuned into these US Coast Guard AMVER
frequencies. AMVER standards for Automated
Mutual-assistance Vessel Rescue System. This is
where you will tune in those long-range, hair-
raising distress calls between the Coast Guard, a
big ship that might be providing the lifesaving, and
a small sailing boat squawking Mayday with
everyone bailing out in their life preservers.
Everyday more than 2,500 big commercial
vessels worldwide participate in the AMVER safety
network. The heart of the system is a computer-
generated database, that last year plotted the
Tp— voyages of more than
12,000 ships. The
computer can, as
requested in an
emergency, dead-
reckon the location of
AMVER  vessels in
relation to a distress,
allowing a little tiny
sailboat to scream
Mayday, and get their
signals picked up by
the Coast Guard, and
the Coast Guard then
relays this Mayday call
via COMSAT to a big
boat, and then the big
boat comes up on
the  single-sideband
airwaves, and ren-
dezvouses with the
sailors.

This is the way it went
for Joe Hess, a sailor
caught in twin
hurricanes and going
down fast. You could

Military emergency calls can be heard on both
shortwave, as well as on your scanner.
While most of the

major shipping companies throughout the world
have switched from single-sideband shortwave over
to digital INMARSAT commun-ications systems,
Global Marine Distress Safety System (GMDSS)
regulations may still require that huge ships also
carry single-sideband equipment and marine VHF
equipment to stay in touch with smaller boats who
can't put aboard a big motorized dish. Here again,

easily pick up his SSB
radio calls where he
described water up to
his knees, and in

imminent danger of sinking.

The Coast Guard assured him of a big military
vessel in the area, with Hess thinking he's out there
in the middle of the Pacific all by himself. As the
hurricane abated, Hess scanned the horizon on
radar and told the Coast Guard there was no one
within 20 miles of him, and he was ready to go down
within minutes. You could hear his single-sideband
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calls well outside of the ham band limits.

shortwave radio call on the ship transmit frequency
8240 KHz, loud and clear. The Coast Guard
repeated that the rescue vessel was within one mile
of his location. Hess said no. The Coast Guard said
get ready for evacuation.

Five minutes later an ear-crashing signal comes
over 8240 KHz Coast Guard Rescue
Coordination Center, this is United States Navy
submarine 1034... Joe spent a day on the sub, the
Mavy patched up his boat, and they departed each
other the next day. The drama over the airwaves
kept some shortwave listeners up for the entire
night.

The United States Coast Guard also offers
emergency medical advice over these AMVER
frequencies. US Coast Guard doctors can be heard
on the air relaying lifesaving instructions to vessels
at sea. If it's a medical emergency that stumps
them, a cooperative agreement with doctors in
Cerm, Rome, Italy, can be heard over the long-range
frequencies.

What you hear over the radio is considered
directed traffic; and while there is no rule that
prohibits you from tuning into these non-public
correspondence frequencies (that are taboo to
listen to), you are not allowed to divulge what you
hear. Maybe | gave you too much information
already in this article! But you get the idea — don't
go into business tuning into these frequencies, and
selling the information to a local news agency. Just
enjoy the excitement of what you hear, and be darn
glad you're not going through some of the trauma
that the other folks are going through on the
airwaves.

Outside scanner and shortwave antennas are a
must to pick up these radio calls when you are
tuning into the “unpublished” frequencies that are
paired with the more common channels. Get
yourself some scanning and shortwave frequency
directories at your local Radio Shack store, and this
will help you zoom in on additional life-and-death
calls from other agencies.

It will be many years before the airwaves go
digital. Until then, get those latest scanner gadgets
from ;Dpto. and enijoy life-and-death excitemnent BIG
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HAND HELD
\ SCANNER

New uniLs with PC-compatible "Interpreter”
Windows OCR software with imaging capa-
bility, 100-400 DPI resolution, LED and au-
dible scanning speed indicators. 8-bit1/O card
included. Requires Windows.

SC04-1 Blowout Price! $19.95

gett"

800 DPI
GREYSCALE

HAND
SCANNER
High-tech computer peripheral thatis easy to
use. Has support for TWAIN input devices
and JPEG compresion in addition to TIF,
TGA, BMP, EPS, PCX and GIF. Even has
commands to combine images or ports of
imagesto create newimages?! Painting tools,
image processing filters, and transformation
commands to help you modify an mage or
selected area.

Requirements: IBM XT/AT, or 100% com-
patible, 386 or higher recommended. DOS 3.1
or higher. Windows 3.x or Win95. 640 KB
RAM, 2 MB RAM recommended. 5 MB avail-
able hard dis space, 15MB recommended.

Hmmm. ... |wonderwhat it cando formy old
high school graduation picture.
96C014 $59.95
H-P IB CABLES
|EEE-488interface.
* 1 meter 96W008 $§ 9.95
« 2 meters 96W009 14.95

16-BIT IDE CONTROLLER
Hard drive only.

96C012 $2.99 each

COOLING FAN
FOR PENTIUM CPU
With Peltier device.
96C015

o e v 1L AT T

SUPER BRIGHT LIGHT BAR

Twenty very bright red LEDs mounted in a
plastic reflector/lens housing. Measures 16.5"
long by 1.2" wide. 12VDC @ 400mA opera-

tion. From auto brake light.
96L001 $4.95 each

BOOM MIKE
Electret condenser
type. This versatile
microphone may be
wired for handy-talkie,
sound card, tele-
phone, base station,
aircraft radio, CB ra-
dio, motorcycle inter-
com, etc. An ear-
phone or miniature 1oL 0i8
speaker may be in-
stalled in either or both muffs. The micro-
phone unit can be easily removed and in-
stalled on another headset or helmet.
92A001 $4.95 each

MULTIMEDIA g
MICROPHONE

Electret condenser mike element requires
external power. Has 8-foot cable and mount-
ing clip. 1/8" mono plug.
96V004

$1.95 each

MINIATURE FOLDED
HORN SPEAKER
80hms impedance. Baffled
box for better bass. Fre-
quency response =6dB,
120Hzto 14 KHz. Use two
in parallel for sound en-
hancement. Applications
|nclude multnmedia (connectsinto sound card),
ham radio (visor mount), etc. Measures only
3™ x 4" x 1*. Incredibly good sound for
such a small speaker!
95vV017

$1.49 each

AMPLIFIED
SPEAKER
PAIR
These units have
excellent audio for
their small size
(approx. 3" x 3" x
5") and are loud
enough too. A 3.5mm stereo plug brings the
audio in, and each speaker has its own vol-
ume control. They run on 6VDC (four "C"
batteries) or an external 6VDC wall trans-
former. Cablesincluded.

$9.95/pair

94V007

STEPPER MOTOR DRIVER IC

UCN5804-B. Drives a unipolar stepperinone
of three operating modes: single phase, two
phase or half step. Up to 1.25 Amps per
phase. Step and direction input. Drive with a
655 oscillator, parallel port, etc. Build your
own robot turntable for model trains, anything
that requires precision positioning.

931002 $4.50 each
« Above, packaged with 5V stepper motor
(92M010) and schematics.
931003 $9.95 each
USED TUBES
Tested good - $1.00 each
BALS BCB6 5814
BAX4 B6SN7 5963
6BG6 12BE6 6005
6BK4 12SN7 6197
6BZ6 6211

Price Good Until 1-31-87.

PHONE LINE
MANAGER
Better than Caller ID! This
device detects an incoming
call. If you subscribe to caller
1D, the unit will automatically
receive and display the
caller's telephone number, If
not, the unitwill ask the caller
to enter their telephone or per-
sonal ID number. The device will then display
and compare this telephone or personal ID
number to @ memory bank of numbers that
you've installed. If the system finds a match
your phone will ring. If the system does NOT
find amatch, the caller will be directed to leave
a message. All messages are digitally re-
corded. No tape or answering machine nec-
essary. New, in factory cartons, with docu-
mentation,

=
-]
.
=
=

96U001 $59.95 each
3.0+

é

SMALL GLASS =

PLANO-CONVEX LENS ¥

8mm diameter, f=25mm, 3mm l
thick. Shown actual size. e

$1.95 each ’

96L006
RECYCLED DISKETTES

1.44Mb, erased, from unsold software.
95C017 100 for $19.95

UHF LINEAR
AMPLIFIER
For870-B95MHz,
45W output. 1 Watt
input. VCC 20 to 30
VDC @ 6 A. Class A,
lowintermodulation distor-
tion. New, with spec sheets.
96A003

- =
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LOW-POWER XMAS LIGHTS!

* EXTRA-BRIGHT FLASHING RED LED -
T1-3/4 size, 750 med, 3-12 VDC, water clear
SE5012G 69¢ each
+ EXTRA-BRIGHT RED LED - T1-3/4 size,
1000 med, 2VDC max at 45mA, water clear
SE5012H 59¢ each
*ULTRABRIGHT LED - T1-3/4 yellow, 2000
MCD.

SE5034H 69¢ each
* BLUE LED - T1-3/4 blue water clear.
SE5064 $2.95 each

« BI-COLOR LED - Red/green, 3 lead, com-
mon cathode 5/32" (4mm) square flat top.
SE5712ZC 75¢ each

$149.00 each

6 METER FSK RECEIVER

Crystal controlled on 50.675 receive fre-
quency. Super het with 10.7MHz IF. Three
ICs and one transistor. Not a kitl New, with
schematics and spec sheetfor major compo-

nents.
92A067 $9.95 each

MAGIC LIGHT

LONGWAVE ULTRAVIOLET LAMP
This pocket-sized longwave ultraviolet light
may be used for detecting invisible inks, min-
erals in rocks, etc. It's the size of a pocket
pagerand even has a beltclipto keep ithandy.
Runs on two "AA" batteries (not included).
3.25"W x 1.75"H x 1"D. Use with felt tip pen
with UV/fluorescent ink (96L005).

95L007 $7.95 each

L

SUPER INVISIBLE INK PEN!

Use our ultraviolet lamp (95L007) to easily
seethe mark you've made on your valuables.
This pen makes a broader, easier-to-see,

mark than other UV pens.
96L005 $4.99 each

HI-SPEED STEPPER MOTOR

Ball bearing, 6 wire, 0.9°/step (400 s/rev).
Size: NEMA 17, 1.625" square x 0.75" deep.
5mm x 1cmshaft. 12VDC, 1A motor, 120hm
coil. Made by Japan Serva.

95M006 $4.95 each

Rated 5A continuous, 7A maximum. Features
include illuminated on/off switch, fuse, bind-
ing posts and cigar lighter socket.
94E006 $39.95 each

DUKE'S DELIGHT

Five pounds of assorted electronic hardware
- fasteners, nuts, bolts, screws, brackets,
springs, standoffs, arms, gears, pulleys, and
indescribable metal stuffscrounged from Sili-
con Valley's surplus to complementyour hard-

ware hoard.
922009 5 Lbs for $4.95

PLASTIC SPEEDY BOXES
Slotted walls to accept PCBs. ABS black
plastic. Screws included. Will not crack or
split when drilled or punched.

PB114A (1"x3"x 2" $2.20
PB114B (0.8"x 4.25" x 2.188") 2.50
PB114C (1.563"x 3.875"x2.938") 3.00
PB114D (2.313"x 5.875"x 3.938") 5.00

& ALLTRONICS

2300 Zanker Road - San Jose, CA 95131-1114
(408) 943-9773 - Fax (408) 943-9776
World Wide Web: http://www.alltronics.com
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On-Line Ordering: (408) 943-0622 « 14400-N-8-1-24 Hrs

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific
Visa, M/C, AmEx Accepled.
California Residents Add Sales Tax.
Shipping Additional on All Orders.
Prices Good 60 Days from Dale uf Pubimbon

B =

Send $2.00 For Our Latest Catalog!

$4.00 Foreign. Refundable on First Order.

011296

Write in 107 on Reader Service Card.




The E-Mail address for
m & Volts Magazine has changed.
AL shiouldibelsenttos
editor“nutsyvoltsicom

eftectivedinmediately
- Please update your records accordingly!

Our CompuServe Internet address
is no longer valid.

[ TEST EQUIPMENT cont. ]

TEST EQUIPMENT SALE: Anritsu optical
TDR, MW98A, with MH925A plug-in, $2,500;
Biomation K100D complete with probes and
grabbers, $750. Dranetz 305 phase meter
with plug-in 2HZ to 700KHz, $350; Racal
Dana 9009N portable FM/AM modulation
meter $350; Wavetek 5820B cross channel
spec. analyzer, $1,850; Tek FG 5010 prog.
function generator, $750; Tek PS 5010 prog.
power supply, $650; Singer Stoddart NM-65
1-10 GHz field strength meter $1,200;
Coppes Electronics, 30-day warranty. 520-
749-8471, Fax 520-760-7780. Visa and
MasterCard accepted.

SCOPES & PLUGS. Tektronix R5111 stor-
age mainframe $275; R7603 100MHz frame
$150 7613 or R7613 as new 100MHz stor-
ge mainframe $275; R7704 250MHz frame
$200 SC-504 BOMHz scope as new $375.
7A16A $50; 7A18 $50; 7A16P $100; 7A19
$100; 7B50 $65; 7B53A $85; 7B80 $100,
7885 $85; 7B87 $200; 7B92A $150. 7D12
$100, 7D15 $250; TEK 7612 $150. DC-501
option 1 $175; DC-505A $200; DM501A
$175. DM502 $175. PG-502 250MHz pulse
enerator $300; PG-508 pulse generator
gAOO: TM-501 $100; PULSE INSTRUMENTS
PI1-451A programmable pulse driver $100.
Psitech Plus 707-745-4804 request bi-
monthly fax listings. Fax 707-747-5277.

PORTABLE SCOPES: Tek 465 (100MHz)

. Tek 465B/DM44 (100MHz, multimeter)
$590. Tek 475A (250MHz) $675. Tek 466
(100MHz, storage) $750. All with bright
CRTs; excellent condition, warranty. Pepper
Systems, 214-353-0257

TEST EQUIPMENT SALE: The following
equipment is offered at $250 each PPD
CONUS. All items include manual, acces-
sories and have been lab tested. DATA
Precision 3500 5-1/2 digit DVM, GR 1236 IF
Amplifier, GR 1531AB Strobotac, ENI 300L
Amplifier, FLUKE 1953A Frequency Counter,
HP 432A Power Meter plus cable, HP 435A
Power Meter plus cable, HP 428B Milli-
ammeter w/probe, HP 400F AC Voltmeter,
HP 400FL AC Voltmeter, HP 182C
Oscilloscope Mainframe, HP 652A Test
Oscillator, HPBOBE signal Generator, HP
B06A Signal Generator, HUNTRON TRACK-
ER 1005B-S1, KROHN-HITE 4100
Pushbutton Oscillator, TEKTRONIX 7603
Mainframe, TEKTRONIX 575 Curve Tracer,
WAVETEK 154 Function Generator. Call/Fax/
E-Mail Brian at Kentronix 908-681-3229, 908-
681-3312 Fax, brian @kentronix. com E-Mail,
PO Box 2444, Farmingdale, NJ 07727.

HP 141T, 8555A, 85528, $2,000; HP 141T,
85548, 85528, $1,800; HP 8553B, $500; HP
B660A, $250; HP 86290A, 2-18 GHz, sweep
plug-in, $1,800; HP P532A, wavemeter,
$150; Scientific Atlanta programmabie
microwave receiver, with digital phase gain
meters, phase meters, $2,500; Fluke 332B
voltage calibrator, $600; HP 3320B, $400; HP
33308, $500; Rockland 5100 synthesizer,
$400; HP 334A, distortion ana., $450; HP
332A, $300; HP 331, $250; Send for test
equipment sales list. A-Comm Electronics,
7198 S. Quince Street, Englewood, CO
80112, 303-290-8012.

ATTN: TELECOM transmission engineers.
For sale: HP AC voltmeter model 403B 1mw,
600 ohm. $100 OBO. 714-494-0072.

sr AMATEUR / COMMERCIAL / AVIATION RADIO ¥
¥r LAPTOP COMPUTERS ¥x VIDEO CAMCORDERS ¥x
¥ CELLULAR & CORDLESS TELEPHONES
¥r SEALED LEAD ACID ¥« PHOTOGRAPHY<x
ﬁ MEDICAL EQUIPMEN 3 # TES TING EQUIPMENT b 4

Phone (608) 831-3443 / Fax (608) 831-1082

E.H. Yost & Company 2211-D Parview Rd., Middleton, Wl 53562

ELECTRONIC TEST E
BOUGHT &

UIPMENT
OLD

HP 86608/100, Synth. Freq. Gen. Mainframe . . .........
HP 86801A, RF Plug-in, 110MHz snenie
Arbiter 10404, Meter Calibrator, HP 866028, RF Piug-in, 1300MHz . ...

AC/DCNONBOSTUITBNE, . . -\ v voreensysrs $1,200 |10 oce0aA. RF Plug-in, 1-2600MHz, O
h s 3 ugrin, , Opt
ems AS210, Frequency Calibration Sysl.ern $3,500 HP 866328, Modulation Phig-n . ..........

Balco 9114, Frequency Response Analyzer (unused|
’ ’ HP 8683A, Signal Gen, 2.3-6,56Hz, Opt 1,2 . .

.. $400
Ballantine 16274, Scope Call., wihiacc. heads . .. . . .. $1,000
Boonion 254, veeeniesen.... 5350 HP 88B4B, Signal Gen.5.4-125GHz ... ..
$800 HP 8750A, Storage Normalizer ..........
--- 8300 p g1, Medium Gain Bank Amp ... . . ve
$250 iraco 303, Lock-in AMPIRET .. ... v.veuseeneenns ;
$650
$300
250
5200
250

Alitech 360011, Frequancy Syn. .01-2GHz
MEB45A, Microwave Radio Test Set

Keithiey 261, Pilo Amp. Source (unused) . . .. .. . mn
Keithiey 614, Electromeler ..........c.ovemnceaesrs

Kepco ATE-100-1M, Power Supply, 0-100V, 0-1 amp(rmd lm
Leeds & North 1091, Capaciltor Decade, .001uF-1uF . ... $150
Marconi 2955, Radio Comm. Test Set, OCX0 ........ ﬂ,iw

Selective Vol <3800 \fioro. Tol SGBOC, Swept Signal Generator .1-18GHz . . . $1,000
Cmrmncemao Com. Monilor, with 05, HPIB i :
Datron 1062, Digital Mulbmeter ... e “sé'.: “‘;‘:"m“”m-m”m“
Narda 792FF, Atlenuator, 2-12.4GHz 0-20dB . -
North Atl 540410, Resolver Synchro Bridge . . .
Philips 3211, Scope, 15MHz 2Ch, ......... ¥
52,500 ppjps PMa2B7, Scope, 100MHz, Dual Trace ..........
Ses0 Polarad 1105 E-L, Sig. Gen., 1020A Mod. 824GHz . ... 5300
Polarad 1207, Signal Source 38-82GHz .............
$600 Polarad 640, Spectrum Anyz., 18GHz, DlgStnmgl
Polarad SPNH, Generator 20Hz 20KHz .
Racal Dana 1515, Delay Pulse Ganarator .
Racal Dana 1992, Universal Counter, High Stab. HPIB . ., $800
Racal Dana 9082F, Signal Gen. 1.5-520MHz AM, FM ... . $1,000
Racal Dana 9303, True AMS AF Level Meter .......... 5850
Racal Dana 9515, Universal Counter, HPIB, Opt. 41 .. . . §200
Sencore TF30, Super Cricke! Transistor Tester ......... $200
TBE. 208, C, L Meter, 1fF-10uF, 1nH-10H .. ..........$300
Tok 11302, Scope, S00MHz wi{2) 11A71 Plug-ins
Tek 1401/324, Spectrum Analyzer, ,1-500MHz ...
$300 ) 1502, TOR Cable TeSter ................
Tek 178, Linear IC Test Fixture, For 577 ........
Tek 22134, Scope, 60MHz Dual Trace .. ......
$450 Tek 2215, Scope. 60 MHZ Duai Trace ................
$600 Tek 24304, Scope, Digital Storage, 150MHz .........
Tek 284, Puiss Generator ...............
3150 Tk 318, Logic Analyzer, with Pods ....................
HP 11871K, W&mlﬂmr 18-26MHz, 85698 . ...... $900 Tk 336, Scope, 5MHz Digital Storage ...
HP 14154, Time Domain FlahnbmhrP!ua-m 141T .. $200 Tek 464, Scope/100MHz Dual Trace, Storage .
HP 1417, Spectrum Analyzer Mainframe . . ... 5500 Tek 4858, Scope, 100MHz, Dual Trace
$500
$450
$400
$500
$400

Fluke AS5, Thermal Converter Sel, 7 Pieces, Cables .. . $1
General Microwave 478A, Peak Power Meler . ... .

HP 17078, Scope, 75MHz Dual Trace . Tek 465M, Scope, 100MHz, Dumfrwebemdl 's it
HP 1725A, Scope, 2T5MHz, I:h.uleDMM Tﬂﬁw‘mmrmﬁsm...f ....

HP 1741A, Scope, Storage, 100MHz ... ..
HP 1742A, Scope, 100MHz Dual Trace, DMM _ Jok SOIDMY, Soons, 100, Skxage, VA . .

HP 17444, Scope, Storage, 100MHz., Dual Trace . Tek 475, Scope, 200MHz, Dual Trace ..........

HP 1815A/1816A, EDCAOHR. - Tok 624, XY MONBOr ... .ovvrserennvansssney
HP 33004, Function Gen, with 33024 Phase Lock ... .. $150 Tek 7104, Scope wi(2) 7A29, 7B10, 7B15 .. ...

HP 3320, Frequency Synthesizer Tek 7CTIN, Curve Tracer PIIGIN . . ..........voessss.

HP 33208, Freq $350 Tek 7D20, Programmabla Digitizer Pl ..., ...

sa0p Tk 7LI37603, Spectrum Anyz., .1KHz-1.8GHz
igital 5 Digits " "sgop Tek 7L18/7603, Spectrum Anyz.1.5-18GHZ

HP 3575A, Phase Gain Meter, om 01, Dual Dnsplm ....5600 Dig.Slomge .............

HP 3581C, Selective Level Meter . .. . ....$600 Tek 7512, TDR/Sampler

HP 3344, Alienualor, 1-2GHz, 200 Walts .

Tek AM501, Operational Amp Plug-in
$600 Tek AMSO03, Current Probe Amp .., ...........
Tok DAS9200, Digital Analysis System .. .......
Tek DC503, Universal Counter Timer TM500
: “sg00 Tek DC504, Counter/Timer TMS00 ...

, Vector Impedance Meter ... .. -1l 4600 Tek DCSO8A, Counter, 1.3GHz Opt. 01
HP 4815A, Veclor Impedance Meter .. ©.$1,000 Tek DMS02, Multimeler TM500 Modular System . ...
o g e P~ b s
HP 53044, 100MHz Unbersal Counlec HPIB ... $1.20 ;::m' :m:;’mm R

il 3 e Tek P01, Current Probe, 6MHz (new) -

raquency Counter, 11 Digit, Opt.0
HP 5340A, Frequency Counler, 18GHz ... .. g
§1,200 Tek PB045, FET Active Probe . ..........

HP 5340A, Frequency Counter, 18GHz, LEDs,

HP 53414, Counter, 10Hz-4.5GHz LEDs & HPIB , ..., $700 Tek P6046, Differential Probe KR ...................

HP 53454, Universal COURIES ... ................ $450 Tek P6202A, FET Probe Kit, 500MHz, Unused ... ... $400

HP 542004, Digital Storage Scope, Tek PB452, Data Acquisition Probe . .. ......ocvvveurinn $50

Hg::ggmmmms A . “g Tek P8464, Pattem Generalor Probe, New In Bax , ... . .. $50
Curent Source S00mA . Tek P648S, Patiem Generalor Probe, New in Box . .. ... .. §50

HP 70158, XY Recorder
HP 779D, Directional Coupla! 1.7+ 124 GHI
HP B018A, Serial Data Generator Tek 53, Sampling Head .
HP B165A, Programmable Signal Source, Tek S5, Sampling Head ....
0001-50MHz with sweep ...................... $1800 Tek 5C501, Scope, SMHZ . .. ..eovuvvinnannnnsn :
HP B350A/862908, Sweep Gen.2-18GHz HPIB . . . ... $4500 7oy 50502, Scope, 15MHz, Dual Trace . ... ...
HP 84434, Tracking Gen., 100K-110MHz LED Dispiay ... $400 L oo Sig. Gen, 5Hz-50KHz TMS00 Sys.
HP B445B, Spectrum Anyz., Automatic Pre-Selector . . . . . $400 il \edids
HP B484A, Power Sensor ........... .. 5400 Tek SGS03, Sig. Gen. 260KHZ-250MHz ., ... ...0oooe
HP 85528, Spectrum Anyz., |FS-chm $400 Tek T202, Scope, LCD Handheld . . . s ety
HP B53A, Spectrum Anyz. Display Tek TGS01, Time Mark Generator B
HP B5538, Spectrum Anyz., RF P\ug in, WKC 110MHz . .. $200 Tak TM5006, Power Module Maintrame, 65Slot ... ......
HP 85536/85528, Spect. Anyz. 141T Sys(em Tek TM503, Mainframe 3 Slot, TMS00 .

1KC-110MHz . ... $1,000 W
HP BSS5ABSS2B, Spect Anyz. 141T 5 ek TRE03, Tracking Gen. 1-1800MHz for 492, 46 ... 51,000

Tok PSS03A, nwmmgmwmsoo ......

T e e R e SR R g 51,600 VU Data 5110, Semiconductor Tester, infout Circult .. . .. $250
HP BSSBA, Plug-in, Spectrum Analyzer, 20Hz-300KHz . .. 5300 Wavelek 1002, Sweep/Sig. Gen. 0-500MHz
HP BS57A/BOTR, Specirum Analyzer, 01-350MHz . ... $1,000 WIthMarkers . ............c..ooviiinnioannns $350
Hgﬁﬁﬂﬂﬂﬂﬂm Spectrum Analyzer, .1-1500MHz ... . $2,000 Wavetek 144, HF Sweep Gen..0005HZ/OMHz . .. .. ... . $200
i oy g ey iy S $3.000 Wavetek 145, 20MHz PulsefFunction Generator ... .. 5300
HP BSSOA/B53A, Specirum Analyzer, Storage Mainframe se.rm Wavetok 154, Programmable Wavelorm Gen.
HP B589B, Spectrum Anyz. High Performance $8000
HP BE20C. A el . DOTRZTOMHZ . veeeivearnannaaines
HP 8621, RF Draw, with 863504, 8-12 4GHz, 8620C ... Wavetek 166, SOMHz Pulse/Function Gen.
HP 862228, AF Plug-in, .01-24GHz, OpL.02,04 .. .... $1,200 Wavelek 2002A, Signal Gen. Sweeper, 1-2500MHz

HP B8241A, RF Plug-in, 3.2-6.5GHz .
HP BB250C, AF Plug-in, 8-12.4GHz . SR
HP BE260A, RF Plug-in, 124-18GHz ................

.. $400 Wavetek 452, Filter, Dual HilLo, 1Hz-10KHz . . ...
-$400 Wavetek 750, Phasa Meter ... ............... 4
$400 wavelsk 7530A, FFT Specirum Analyzer 0-100KHz . . . $1,000

HP 862908, RF Plug-in, 2-18GHz w/Scales . .. .. . $1.400

HP BBAOB, Signal Gen., 5-512MHz, OpL.3 ... SIM Wavelek 8501, Peak Power Meter, 30MHz-18.5GHz . . . . §2000
HP BB54A, Signal Gen, 10-520MHz AMFM ... .. gspp Wavelek 859, Programmable Wavelorm Gen. . ........ $1,000
HP BBBOA/100, Synth. Freq. Gen. Mainframe . .. ........$650 Wavetek 007, 7-11GHz Signal Generator .............$650
HP BBBDC/100, Synth, Freq. Gen. Mainframe ... .. . $1,200 Wiltron S60A, Network Analyzer, HPIB .. ............$1,500

PHELPS INSTRUMENTS

2631 Hillside Ave., Norco, CA 91760 = 909-279-7347

lm VISA

www.phelpsinst.com
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DEC EQUIPMENT WANTED!!! We are buy-
ing DEC systems, boards, terminals, drives
and peripherals. Also Scientific Micro
Systems (SMS), DSD, Datability, Dilog, other
DEC compatibles, and Computer Qutput
Microfilm (COM) units. Please call for a quote
or fax us your equipment list. We buy, sell,
and trade. KEYWAYS, INC., 513-847-2300
OR fax 513-847-2350.

MICRODYNE 1100, 1200, 1400 series
receivers all bands, FM and PM demods,
SDU, IF filters. Aydin, Schlumberger, monitor
systems bit syncs, 805-934-2058.

WANTED: MEASURING & Test equipment,
microwave com| ts, RF connectors, etc.
Top price paid! Write or FAX you list to:

ald GmbH, Ungererstrasse 180, D
80805 Munich, Germany. FAX 011-49-8441-
804881.

OSCILLOSCOPES: TEKTRONIX 465 $400.
Tektronix 7613 (storage) with 7A18 dual
channel amplifier; 7D13 digital multimeter;
7853 dual time base $550. JOR Instruments
Model 3500 $150. Bell & Howell single chan-
nel $75. Dual channel $85. All scopes in A-1
condition. Call 804-237-4762 after 5pm.

NEW, USED Hewlett Packard HP-IB cables
from $5. Call Psitech Plus 707-745-4804,
Fax 707-747-5277.

SPECTRUM ANALYZER Texscan Spectre
1075, 1GHz bandwidth, digital storage,
portable, AC/batt. power, 75 ohm input,
$1,200. TEK PG502 250MHz pulse generator
$250. HP 6289A power supply 0-40 V, 0-1.5
A $140. For more great deals on recondi-
tioned test equipment visit our Web site at
http://www.odulo.com/corp/equiptek or call
415-244-9438.

USED TEST EQUIPMENT. HP, TEKTRON-
ICS, FLUKE. WHOLESALE PRICES. CALL
TO RECEIVE LIST BY FAX OR MAIL. TJ'S
WHOLESALE SURPLUS. 804-897-68482.

EQUIPMENT MANUALS we have 1000's of
service and operators manuals for all types of
test and measurement equipment from 1950
to present. All test equipment manufacturers
are represented. Call, write, or fax your want
list. Please include mfg.’s manual P/N unit
serial numbers if known. Manuals Pius, Box
549, TAD #601, Tooele, UT B4074. BO1-882-
7188, FAX 801-882-7195.

HIPOTS & OTHER Silaughter 103.10.0 opt
EJU AC HIPOT 0-10 KV @ 10mA, $450;
62658 0-40 V 0-3 A $250. DEL EBS 30-1-2
0-30 KVDC 0-2 mA digital power supply
w/complete documentation $425. All as new.
Psitech Plus 707-745-4804.

Lasers, Tesla, lons, Anti-Gravity, Magnetics & More!

LASTKM 1 mw, low cost sm.._.m 50
LGUBK 2-3mw Kit...ccocssenens §119.50

« Charges up to 25KJ « ngmmmable Output

HEP1 Plans .............
with

-$15.00

HEP10 Lab Assembied - to your spec's.
Write, call or fax for price & delivery

——
e i | !

GRATD Assbid KIUPIAR ..... -.-mslsu
AntiGr

up
i + Re-direct toll calls from
mcomm'y

Irances. HYP2K Kit with Book......ﬂ!.!s

We eun'gltlilgn and build
audible and visual stimull induces hypnotic M'!.'o m”“:jm‘

your spec
Call or fax us with your requirements! |

Hluor Sonic Blast Pistol
Rids areas of unwaniad pests.
Trains and conditions wild and
domestic animals. Great for

bams, attics, cellars, gardens.
PPPIK Kit/Plans....... $39.50

0 | Wireless Retrofit transmits
ﬁmmmmmﬁ

Plans (credi to

= Tunes 80-130 MHz.

“Drop~=In" (Imi)
Telephone

Easily tunablg over FM radio. Never needs
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#DROPIN KivPlans .........§ 19.95 |

2] Make hand and shock bals, shock wands
I ando}ecmfyahgm Great payback for

e $10,00 1
Gun F{nﬂ
...._sm,so
s'run GUNS - nu

| STUN100 IM,M Volts ... 534.50

VISIT US ON THE WEB! ’
htlpJMww amazing1.com

CATALOG! || 24 Hour Phone
m-n'-l1os
send §1 P&H Orders Only Please.

Write in 112 on Reader Service Card.

TEST EQUIPMENT Sale: Tektronix 7904,
TA24, 7A26, 7B85, 7B92A, $900; HP 76XD
dual directional couplers, $150 ea.; HP 78XD
directional detectors, $150 ea.; HP H382A 0-
50 dB attenuators, $75 ea.; HP K422A Xtal
detectors, $150 ea.; Keithley 197 5.5 dig.
DVM, $200; HP 3455A, $500; HP 3466A
DVM with battery packs, $300; Leeds and
Northrup 8071 Mueller brldge. Keithley 169,
$100; HP 8683B sig. gen., $2,500; Panasonic

BT1300N video colormonltor $250; Stoddart
NM17/27 EMI receiver, $1,000; Stoddart
NM37/57, $1,000; Clarostat 240C, $100;
Cornell Dublier CDA decade cap., $50;
Fairchild TRF14 tunable rejection filter 14-
110 MHz, $250; E&G Electro Optics 460-A1
laser power meter with accessories, $400;
HP 200CD, $125; HP 4260A RCL meter,
$250. A-Comm Electronics 303-290-8012.

TEKTRONIX EQUIPMENT: 184 time mark
generator, $150; 109 pulse generator, $100;
106 squarewave generator, $200; 130 LC
meter, $200; 475A, 250MHz scope, $800;
620 XY display, $250; dual 620 side by side
rack mount, $500; 634 video display, $250;
7603 3 slot frame, $250; 7904 500MHz 4 slot
frame, $500; 7834 400MHz storage frame,
$500; TM506, $200, TM504, $150; TM503,
$130; 7623, 7A28 7A26, 7B53A, $650;
7A11, $300; 7A26, $200, 7A19, 6150 7880,
3200, 7B92A, $250; C51 camera and back
for 7000 series scopes, $150; DM501A 4.5
dig DVM, $200, FG503, $300; R468 100MHz
dual channel 10MHz dig storage, $600;
PG501, 50MHz pulse gen., $200; PS501-2,
$150; PS503A, $200, T922, 15MHz dual
channel scope, $200; TM515 5 slot frame,
$250; SG502, $300. A-Comm Electronics
303-290-8012.

TEKTRONIX DM501 4-1/2 digit multimeter
$60; HP 331A distortion analyzer $100; HP
332A distortion analyzer $125; Fluke B000A
multimeter $50; Fluke B600A 4-1/2 digit multi-
meter $125; HP 6260A 10V 100A power sup-
ply $125; HP BO16A word generator $250;
HP 1901A/1906A/1921A/1927A/1928A pulse
generator $150; HP 8900B peak power meter
$100; Tektronix 453 oscilloscope $200;
Tektronix 475 oscilloscope $450; Tektronix
DC502 frequency counter $125; Tektronix
R7903 500MHz oscilloscope mainframe
$250; Wavetek 154 programmable waveform
generator $250. Credit cards accepted. Call
or fax to request list of other equipment.
Phone: 808-722-6157, Fax: 908-722-6391

OSCILLOSCOPE SALE: Tektronix 2213, to
60MHz, $400; 435 to 50MHz, $125; or like
new with cover $250; 465M to 100MHz,
$300; 465 to 100MHz, $400; 466 to 100MHz
with storage capability, $450; 466 with DM44,
like new, with pouch, $650; 475 to 200MHz,
$600; 475A to 250MHz, $650; 7603 to
100MHz with 7B53A and (2) 7A26 plug-ins 4
channel capability, $250; 7623, 100MHz stor-
age, $200; 7633 100MHz, storage, variable
persistence, $250; 7704 200MHz, 7B53A,
7A26, $300; 7834, 400MHz, storage, 7B80,
7A19, 7B53A, 7A26, $750; SC504 BOMHz,
like new, $450; 7904 500MHz. 7B92A, TA19,
7B53A, 7TA26, $900; Tek 577 D1 curve tracer
with storage, and 177 and 178 fixtures,
$1,750; numerous 7000 series plug-ins avail-
able. Call with requirements. 30-day warran-
ty. Coppes Electronics 520-749-8471, Fax
520-760-7780. Visa and MasterCard accept-
ed.

LOWEST PRICES! Check out Metric's
‘Bargain Basement” at http://www.metric
sales.com Most items under $125!

TUBE TESTERS. Hickok 533A $500 OBO.
EICO 667-02 tube & transistor. $500 OBO.
Both in portable cases w/manuals, extras.
Scott's Electronic Surplus 310-491-3181
FAX: 310-491-3182.

HP B405A Vector voltmeter $200; HP 432A
power meter $100; HP plotter 7475 HP-IB
$200; HP 5381A frequency counter $25; Tek
Z plug $20; Keithley 6162 isolated
output/control $25; HP 1610A, 1610B logic
state analyzer $50; Tek 7704 oscilloscope,
7A18N, 7A26, 7B53A $200; HP 431A power
meter $60; HP 3508 attenuator set $50; HP
34702A multimeter $400; Fluke 1953AE
counter timer $100; Tek 7B71 $400; Tek
PB452, P6455 Data Acquisition $25; General
Radio 1432-K decade resistor $40; Fluke
2204A scanner $50; data precision 1350 $25;
Saintclair multimeter $40; Simpson multime-
ter 461 $40. Call 714-827-7345.




WANTED: SERVICE monitors. IFR,
Motorola, Marconi; HP signal generators,
spectrum analyzers, etc. 716-661-9964 or
fax: 716-763-0371.

ANALOG 5100 VARIABLE AF ELECTRON-
IC FILTERS: Highpass or lowpass,
adjustable from 2Hz to 200KHz, unused con-
dition, quantities available. $95 each PPD
CONUS. Call/Fax/E-Mail Brian at Kentronix,
908-681-3229, 908-681-3312 Fax, brian@
kentronix.com E-Mail, PO Box 2444,
Farmingdale, NJ 07727

WANTED: WESTERN electric test equip-
ment. Tube-type only please. Freq. measur-
ing sets, oscillators, amplifiers, parts, tubes,
etc. 1-800-251-5454.

FREQUENCY COUNTER SALE: EIP 351D,
to 18GHz, $650; EIP 451, to 18GHz, GPIB,
$450; EIP 545, TCXO opt. 05, to 18GHz,
$1,000; HP 5328A, opt. C with TCXO, GPIB,
$250; HP 5340A with LED display, with opt.
TCXO, GPIB, to 23GHz extension $1,500;
HP 5245L, new color, like new, $125; Racal
Dana 1992, $550; Fluke 1953, $200; Fluke
1920 to 500MHz, $200. All units have 30-day
warranty. Coppes Electronics 520-749-8471,
Fax 520-760-7780. Visa and MasterCard
accepted.

SPECTRUM ANALYZERS: Tek 7L13 1KHz-
1800MHz, 30Hz RBW $1,750. Tek 7L5/L3
20Hz-5MHz $1,400; with tracking generator
$1,900. HP 3580A 5Hz-50KHz, 1Hz RBW,
adaptive sweep, tracking generator: $790
(mech), $1,250 (LED). Tek TR 503 tracking
generator $975. Excellent condition, warran-
ty. Pepper Systems, 214-353-0257.

WANTED: ALL MAKES OF TEST EQUIP-
MENT. WE WILL TAKE YOUR EQUIP-
MENT IN ON CONSIGNMENT OR PAY TOP
DOLLAR FOR GOOD NEW OR USED LATE
MODEL TEST EQUIPMENT. AMERITEK,
BIRD, CUSHMAN, EIP, HP, IFR, MARCONI,
MOTOROLA, NARDA, RYCOM, SMITH
MYERS, TEKTRONIX, AND OTHERS.
CALL 1-800-476-2526 FOR PRICING OR
FAX INFO TO 601-868-0133.

TEST EQUIPMENT SALE: HP 3455A, 6.5
digit bench DMM, GBIB, $350; HP 3456A 6.5
digit DMM, $850; HP 3406A RF voltmeter to
1.3GHz, $300; HP 3403C true RMS volt-
meter, $350; HP 3311A function generator,
$175; Fluke 8520 5.5 digit DMM, $350; Fluke
8522 5.5 digit DMM $450; HP 651B signal
generator, $100; HP 652A, $150; HP 654A,
$175; HP 747/746 AC standard, $750; Fluke
730 DC standard, $250; Fluke 540 transfer
standard, $500; HP 6205, dual power supply,
$135; HP 6299, power supply, $175; Tek
520A vector scope, $550. 30-day warranty.
Coppes Electronics 520-749-8471, Fax 520-
760-7780. Visa and MasterCard accepted.

FOR SALE: HP 5326A 50MHz
timer/counter/voltmeter $285. Hugh M.
Adams, 1011D Hondo Ave., Ft. Walton
Beach, FL 32547. 904-864-2414.

WANT TO BUY HEWLETT-PACKARD and
TEKTRONIX TEST EQUIPMENT. WILL PAY
TOP DOLLAR. For used late model test
instruments, call Dennis @ 408-749-9805,
Fax 408-749-9806 http://www.gpte.com

HP 5245L w/5253B, $79. Spare plug-ins,
$35. HP 3300A function generators, $99. HP
8403A waveform modulators, various
options, $95-$175. HP 5512 counter, $99. HP
606A, $50. Polarad SG-3.8-7.6 GHz Mod.
1107E-N w/1020A-NH modulator, $125.
Fluke 893A differential voltmeter, $49.
Wavetek 1002 $39. Bruel & Kjaer, 2107 fre-
quency analyzer $129. Houston Instrument
Omnigraphic 2000 recorder $75. Scott's
Electronic Surplus 310-491-3181 FAX: 310-
491-3182.

WANTED: BROKEN HP Directional
Bridges (model #85020A and B, 85027A, B,
C, D, and E). Top dollar paid for your non-
functional units. Please call 310-320-1111 or
Fax 310-320-9968.

WANTED! TEST equipment. We pay top dol-
lar for used scopes, generators, analyzers
from HP, Tektronix, and others. Call Charles
at Metric for immediate quotation, 1-800-432-
3424,

= | The RF Connection
i % | 213 North Frederick Ave.
¢ | Suite 11NV
E Gaithersburg, MD USA
" | 20877
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 8913/Flexi4XL/3096

UG-21B/9913......$5.75 Pins Only....... $1.50
UG-21D/9913.......54.00 Extra Gasket.... .50

Amphenol 83-1SP-1050 PL-259 ........... $0.90
UG-176/U Reducer RG-59/8X... .25 or 5/$1.00
UG-175/U Reducer RG-58/58A. .25 or 5/$1.00
J&I Silver Teflon PL-259 MIL-Spec ...

s - $1 250r10f$1000

MIL-Spec Coax Available (Teflon, PVC 11A)
Certified CQ Flexi 4XL811A (Flexible 9913)

New Product: International's S096-2A Low
Loss RG-8 Size, Stranded Center Conductor
Same Specs As 9913, ... .70/t or $59.00/100ft

Also New: RG-8X Clear w/UV Jacket 98% Cu
IntroPrice..............cccocooenrecrrenes $14.00/100ft

Call for Specials of the Month

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

8 Pin Mike Female ... 52.00
8 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  301/840-5477
FAX  301/869-3680

Software

Clearance Outlet

Norton Utilities 85 $60"
11th Hour $24™
Act2.0 $149"
Selecl Phone 96 $ug™
Civliization CD $no”
MS Office Std. for Win 3.1 Tradeup $140"
Floorplan Plus 3D / Windows s
Monopoly Deluxe $19”
Windows 3.0 §19"
Personal Law Firm §5"
Flight Unlimited Lyl
Dos 5.0 s
QuickBooks Pro 4.0 $150"

Claris Works MS Dos 6.22

for Windows Upgrade version of 6.0

$1 955 with rleasséeau;%lo 6.22
FaxWorksPro 3.0 § 11th Hour
for Windows Sequel to
m um 81’- the 7th Guest

New Products In everyday
call for avallabliity and our
FREE catalog or suri our Web Site @
WWW.SoftwareOutlet.com
Emall: SCOullel@AOL.COM
Open 10~8 Mon~Frl
Santa Ana, CA 82704 Open 10~6 Sat~Sun

Fax (T14) 434-4798 (T14) 434-4707
Pacific Standard Time

1-800-230-SOFT

Quantities are limited. Compatibility not (7533]
guaranteed. No Beturns on used or opened
_Merchandise. Returns must have an
Authorization Humber! Detective products will
be replaced with jdentical items. Add $6 min.
for Shipping. Policies, Avallability, and Prices
subject to change without notice.
s We also Buy New Softwara and Closeouts
Call (714) 434-4797 or Fax (714) 434-4799

3501 W.Moore Ave. #C

Write in 192 on Reader Service Card.

Write in 149 on Reader Service Card.

WICROISIZE
(CDAVIDEO
CAMERAS

New Catalog
Available for
All Models.

Prices valid durin,
this months Ad Onlyl

MB-705UX
C-Mount Camera
with Lens Included;
8 or 12mm Lens

your choice!

Board Camera Options

* Models to 600 Line Res.

= 9V Battery Operation,

* Monitor in Darkness with
IR Option.

» Can be plugged into
any VCR or Monitor.

* Low Power Consumption.

» Standard NTSC Output,

* Options: Switchers/
Optics/Wireless/Fiber
Optics & More.

Polaris Industries

ﬂui@@a@@i ]

S =

Ind. Web Site at:

polarisusa.com

470 Armour Drive NE « Atlanta GA 30324 « Tech Info: 404-872-0722 « FAX 404-872-1038

V-Pack 101

#VP-30
6.5" Screen
Mon,

#VP-20
Pod Stands
10" Tall
w/o Antenna

#VP-50
Camera is 4" Tall
w/o Antenna

V-Pack 202
Shown with
Optional Transmitter
for second channel
#VP-40
5 x 5.5" Receiver

Prices, avallabilty and
suw’ng-ncmmmmmm

WIRELESS
NITIORING;
SYSTENS;

Wireless S

*» 900 MHz for Best
Picture quality.

* Monitor In Darkness
with IR LEDs.

* Monitor has dual
Channel mode.

* Battery or AC
Operation.

+ Plug & Play
Installation.

* Mobile Security.

* Condenser Mic.

*VCR Compatible.

subject - notice

Write in 143 on Reader Service Card.
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HP 86408 signal generator .5 to 512MHz opt
323 still under calibration, $395. 805-542-
9574 leave mess.

HP 204B $100; HP 204C, $150; HP 209A,
$200; HP 651A, $200; HP 651B, $200; HP
B52A, $200; HP B53A, $250; HP 654A, $250.
Plotters: HP 7475A six-pen RS 232, $150;
HP 7475A HPIB, $250; HP 7470A, RS232,
$150; HP 7035B, XY $200; HP 7044A, $400;
HP 7045A, $400; HP 7046B, XYY, $600; HP
7550A graphics plotter, $500; HP 7562A log
converter, $200; HP 7560A, $150; HP 1725A,
275MHz scope and DVM, $700; HP 1741A
100MHz storage scope, $500; HP 302A wave
ana., $250. A-Comm Electronics, 303-290-
8012.

TEKTRONIX ORIGINAL service manuals for
465 and 475 scopes, $25 each. Feitek, Inc.,
2752 Walton Rd., St. Louis, MO 63114, 314-
423-1770.

AFFORDABLE HP power sensor repairl
Most 8481As repaired for $230 or less. We
also handle 478As and many others. Call or
fax for more information. Willamette RF, Inc.,
541-754-7226, FAX 541-753-4629.

LOGIC ANALYZERS: Fluke 9010 $490
(includes docs and fancy case), pods $90;
Tek 1230 $590, pods $145; Global
Specialties LTC-2 $79. Synergetics Surplus,
3860 West First Street, Box 809, Thatcher,
AZ B5552. 520-428-4073. synergetics @tina
ja.com VISAMC.

TEKTRONIX EQUIPMENT: A6302 & AM
503 current probe & amplifier $850. P6201
900MHz active probe $350. AM 502 7A22
high-sensitivity differential amplifiers $400,
$350. 7D20 digital storage plug-in $750.
390AD digitizer $600. 5D10 waveform digitiz-
er with readout $325. Excellent condition,
warranty. Pepper Systems, 214-353-0257.

SUCH A DEAL! On-line auction of popular
test equipment. Check out Metric's “Auction”
at http://www.metricsales.com There's noth-
ing else like it!

TEKTRONIX 7000 SERIES. 7CT1N curve
tracer $370. 7D20 digital storage $750. 7L13
spectrum analyzer, 1KHz-1800MHz, 30Hz
RBW $1,750. 7L5/L3 spectrum analyzer,
20Hz-5MHz, 10Hz RBW $1,400; with tracking
generator $1,900. 7812, S-6, S-52 time
domain reflectometer $1,500. 7S14 1GHz
sampler $600. Excellent condition! All with
warranty. Pepper Systems, 214-353-0257.

WANTED: SERVICE MONITORS. WE PAY
TOP DOLLAR BY NEXT DAY FEDEX FOR
USED IFR, MARCONI, MOTOROLA, AND
HEWLETT PACKARD SERVICE MONI-
TORS. ANY CONDITION, WORKING OR
NOT. DON'T LOSE MONEY. CALL 1-800-
476-2526 OR FAX 601-868-0133.

New boxed.

$2250.00
Hewlett-Packard 2148

oscilloscope offers 200 ms/s digitizing rate.
$1350.00

over HP-IB, options available.

$850.00

Hewilett-Packard 436A
Digital Power Meter compatible with the entire
series of HP 8480 sensors. Depending on the
sensors used, the 436 can measure from -70 dBm
to +44 dBm at frequencies up to 50 GHz. Option
022, digital input/ output fully HP-IB compatible.

Quality Reconditioned

Test Equipment

Hewlett-Packard 3582A

Spectrum Analyzar,

120 dBv, 2 channel input, digital trace slorage.

$2500.00

Hewlett-Packard 141T
Spectrum Analyzer System

02 Hz to 255 kHz, band
selectable analysis for .02 Hz resolution, sensitivity -

Pulse Generator, high power 100 V, 2 A output into
50€2, 10 MHz repetition rate, constant duty cycle.

New Boxed $1995.00
Hewlett-Packard 1631D

Logic Analyzer, 43 state channels, 16 timing
channels and 2 analog channels. 50 MHz digitizing

Hewlett-Packard 33368
Synthesizer/ Level Generator, excellent precision
source from 10 Hz to 21 MHz, frequency resolution
of .001 Hz, level accuracy within .15 dB over full
range, AM and phase modulation, programmable

% %% SPEGIAL * % *

“You won't believe this!”

Hewlett-Packard 3586B
Selective Level Meter

New Cost $12700.00
Our Price $700.00

Makes carrier measurements to 32.5 MHz, voice
channel measurements from 50 Hz to 100 kHz, can
use the 3336B Level Generalor as an automatic
fracking generator. With manual & 2 BNC adaplers.

Ruggedized carrying case $50.00

28 December 1996/Nuts & Volts Magazine

Please call for our Free 1996 Catalog

14455 NORTH 79TH STREET, UNIT #C » SCOTTSDALE, ARIZONA 85260
(602) 483-6202 ¢ Fax (602) 483-6403

1417 with 85528 and 8553B. The mainframe provides
variable persistence and storage. Covers 1 kHz to 110
MHz, 10 Hz resolution bw, high sensitivity -140 dBm.

Dec. Special $1500.00

Hewlett-Packard 1417
Spectrum Analyzer System
141T with B552B/ 8555A. Covers from 10 MHz to 18

GHz, amplitude capabilities from +10 to -125 dBm.

Dec. Special $2250.00

Hewlett-Packard 8444A
Tracking Generator, 500 kHz o 1250 MHz, 90 dB,
1 kHz frequency resolution,

Special $900.00

JFW 75PD-001 Power Divider
2 Way Power Divider, Dc to 1000 frequency range,
power division asymmetry (Dc 1o 500 MHz +.2 dB, 500
to 1000 MHz + 4 dB), 75 £ impedance, input power 1
W average @ 25 C, 1000 W peak (1 microsecond).
Female bnc connectors.

$12.50 or 2 for $20.00
Hewlett-Packard 8754A/ 8748A

Network Analyzer, 4 to 1300 MHz frequency range, 80
dB dynamic range, 3 inputs, two measurement chan-
nels, output power range 0 to +13 dBm. With 5002
S-Parameter Test Set, 4 to 1300 MHz.

$4950.00

Behiman ACD-1500-02
AC Power Source, output 1500 VA, 0-135/270 VAC,

45-2000 Hz.
$4000.00

Wavetek 3520

Signal Generator, 1 o 2080 MHz, -137 to +10 dBm,
frequency resolution is 100 Hz to 1040 MHz and 200
Hz to 2080 MHz, GPIB programmability.

$3250.00

Anritsu MS420B

Nelwork/ Spectrum Analyzer, 10 Hz to 30 MHz,
100 dB dynamic range, buill in synthesizer, mea-
sures frequency, magnitude, phase and delay.

$3500.00
Tektronix 2213

60 MHz Oscilloscope, 2 mV sensitivity, 5 ns/ div
sweep speed, advanced trigger system, w/ probes.

$650.00
Tektronix 2215

60 MHz Oscilloscope, dual channel, 2mV sensitivity,
5 ns/ div sweep speed, advanced Irigger system,

with probes.
$750.00

Bird 8201
Coaxial Load Resistor, 500 impedance, 500 W
power input, dc to 2.5 GHz, self contained.
$250.00

Electro-Metrics ESA-1000

100 kHz to 1000 MHz, has CISPR IF bandwidth and
quasi-peak detection circuits, can be used to deter-
mine compliance fo EMI limits, 80 dB log range, with
DM-1000 digital memory option.
$3750.00

California Instruments 1201WF

Frequency Changer, output voltage is adjustable
from 0O to 260 volts at frequencies of 47 to 500 Hz.
Digital display allows monitoring of RMS output voit-
age, frequency and RMS load current.

$1950.00 New

Midwest Microwave 1092

Step Attenuator, Dc to 18 GHz, 1 dB steps, .max
input power 1.5 Watt, 11 dB, attenuation accuracy,
connector type (N) f. New boxed.

Special Purchase $150.00

e,

L/ | /|
&ﬂ[ JUI!.}’

ASSEemmstsy”
DAN B2BAR

SALES COMPANY

Write In 145 on Reader Service Card.

TEKTRONIX 7834 STORAGE oscilloscope,
$395, 7A26 $100, 7A24 $195, 7BBO (repair)
$49, all $649. TEK 547 $99. 1A1 or
type 82 dual traces $50. Type CA or 163
pulse generator plug-ins $50. 202-1 scope
mobile w/1A5 differential amplifier and type
W hi-gain differential comparison plug-ins
$200. 500/53A scopemobile wiwo 1A1 dual
traces $125. TEK RM547 scope w/1A7A hi-
gain differential amplifier $395. 603 storage
monitor $175. Scott's Electronic Surplus 310-
491-3181 FAX: 310-491-3182,

$250! NEW! stereo microscopes. Dual mag-
nification 10 and 30X with dual lighting.
Larger with 5 year warranties are $325. Full
line of new scopes available. Seabird
Technical, 3580 Haven, Redwood City, CA
94063. 415-367-8320 Fax 415-365-5845.
Visa/MC.

AUSTRON MODEL 2100 Loran timing
receiver. In excellent condition, complete with
Austron Model 2021L loop antenna and man-
ual. 1 and 10MHz phase corrected outputs as
well as 1 PPS and slewable 1 PPS signals,
$1,B95. Bill Scolnik 1-800-634-7036, fax 1-
800-788-5005.

FLUKE CALIBRATOR Model 515A $900;
KROHN HITE 3202R tunable filter $250;
General Radio 1390B random noise genera-
tor $75; Boonton 1120 audio analyzer $550.
Psitech Plus 707-745-4804, Fax 707-747-
5277.

WANTED: CUSHMAN CE-6020 or CE-6030
service monitor and Tektronix 491 spectrum
analyzer for salvage. Also need service man-
uals for Data Royal F-230A generator and
Eldorado 989A counter. Contact Walt at 112
Maywood Way, San Rafael, CA 94901. 415-
454-9453.

SELL: HP 8640B, $1,500; HP 3580A spec-
trum analyzer, $900; HP 3580A spec. analyz-
er dig. readout, $1,200; HP 7155B chart
recorder, $250; HP 428B current meter and
probe, $300; HP 5328A counter, $250; HP
53638 time interval probes, $200; HP 537A
wavemeter, $200; HP 4800A vector Z meter,
$600; HP 461A amplifier, $100; HP 465A
amplifier, $80; HP 4943A TIMS, $600; HP
4944A TIMS, $600; HP 432A power meter
cable and HP 8478A, $400; HP 59301A
ASCII to parallel converter, $100; HP 606A
signal generator, $300; HP 7562A log con-

wverter, $150. A-Comm Electronics 303-290-

8012, FAX 303-290-8133.

‘NETWORK ANALYZER: Anritsu MS420B

10Hz-30MHz, excellent condition with
als, $2,500. 505-988-5233.

TEK SCOPES, cheap: 424 analog storage,
30MHz, dual channel $450; Tek 465,
100MHz, delayed sweep, dual channel $350;
Tek 455, 50MHz, delayed sweep, dual chan-
nel $250. Solid-state, bright displays, clean.
Jerry, 1949 Crimson Dr., Troy, M| 48083.
313-248-9524, JerrySaved @ AOL.COM

FEITEK HAS the test equipment you want at
reasonable prices. We buy, sell, and trade
HP, Tek, GR, etc. Call or fax Monday thru
Friday, 9 to 5, 314-423-1770, or write us at
Box 3423, St. Louis, MO 63143.

HP 4815A Z-METERS: Sandford Associates,
the TOTAL service specialist with the HP
4815A RF vector impedance meter. Buy, sell,
and restore, warranted to HP factory specs.
Former HP factory tech/supv. with expertise,
parts, tooling, and probe accessories.
Tel/write: 110 Highview Terr., Hackettstown,
NJ 07840, 908-852-7989. E-Mail: 72540.
1345@ compuserve.com

WANTED! TEST equipment. We pay top doi-
lar for used scopes, generators, analyzers
from HP, Tektronix, and others. Call Charles
at Metric for immediate quotation. 1-800-432-
3424.

NEW HP 5328B 100MHz counter with option
10 (high stability), still sealed in original pack-
aging, $950. Also, new HP 5328A with option
10, $750. Megastar 702-386-2844.

manu-




‘ Scan a Keypad with the BS2
for Pushbutton User Input

I 16-key matrix keypad software,

plus beginner’s race-timer project

‘ Matrix Keypad

Figure 1 is a 16button keypad made by
Grayhill and sold through Digi-Key (Sources). As
the circuit shows, a keypad is more than just a
bunch of buttons bolted to a panel. It's a matrix
arrangement designed to minimize the number of
I/O lines required to read the buttons. Ordinarily,
reading 16 button states would require 16 inputs.
By arranging the buttons into rows and columns as
shown in the figure, we cut the number of pins to
eight. This savings in hardware requires some
additional software — a keypad scanning routine.

The duties of keypad-scanning code are:

+ To determine whether or not a key is
pressed.

- If a key is pressed, to determine which one.

+ To notify the rest of the program that keypad
input is available.

[ « To avoid registering more than one input for

a given keypress.

Although that sounds like a lot, a keypad
scanning routine can be quite compact, as Listing
1 shows.

The keypad scanner is a systematic search. It
starts with all connections to the keypad set to
input. The pins are set high (1) by pull-up resistors.
The object of the search is to determine whether
one of the rows of the keypad is shorted to one of
the columns. The scanner outputs a 0 to one of the
rows, then looks at the column inputs to see
whether that 0 shows up. If not, it turns off that row
output and tries the next row.

When the scanner does find a 0 on a column
input, it can easily determine which key is pressed
| using this logic: If we number the keys from top-

%

left to bottom-right,
the first row
of keys [ |
consists of —
Q,1:2,3;
second —
4,56, 7;
third — 8,
9. 10 11;
and fourth —
12 13,14, 15|
So the key
number is (4 x row) +
column. Of course, that
orderly numbering of the keys does
not match the labels on the keypad
itself, which is scrambled to conform
to the arrangement of a phone
keypad, but a look-up table takes |

care of that. .

12345678

Ml Figure 1. Typical matrix keypad. I

Grayhill Keypad
(DK: GH5003-ND)

Equivalent Circuit
1-4 rows; 5-8 columns /

That's the core of the Listing 1
keypad scanner. There are some other subtleties:

+ The scanner uses the NCD operator to
convert the column bits into a bit position. For
example, suppose the column bits are arranged
with the 0 in bit 2, %1011 (% is the PBASIC symbol
for binary numbers). The program inverts %1011
to 0100 using the logical-not operator (~). Then it
applies the “priority encoder" operator NCD, which
returns the bit position plus 1, which is 3.

+ The NCD write-up in the current BS2 manual
is wrong. It indicates that NCD returns the bit
number, 0-15, of the highest bit position of a value
that contains a 1. If the value doesn’t contain a 1
in any bit position (value = 0), NCD is supposed to
return 255. However, NCD actually returns O for a
input value of 0, and 1-16 as the highest bit
position containing a 1. That's why the program
subtracts 1 from the NCD result before computing
the key number.

- Efficiency-minded programmers might be
wondering why | used separate program lines to
invert the column bits and compute their NCD.
Why not do 'em both with one expression: NCD ~
col? Try it. The program won't work. The reason is
that PBASICZ does all of its math and logic in a 16-
bit workspace. Only when the result is written to a
variable are the extra bits trimmed off. Consider
what happens when you invert a four-bit number
like %1011 in a 16-bit workspace. First, the number
is converted to its 16-bit equivalent,
%0000000000001011. It is inverted to
%1111111111110100. Then the NCD of this value
is computed, yielding 16. But the answer we
expect is 3, based on the four-bit value %0100. To
get the correct result, we have to trim off the
additional bits, either by ANDing the intermediate
result with %1111, or by simply writing it into the
four-bit variable. | chose the latter, because it

seems clearer to me.

» The scanning routine uses a bit variable, db,
to debounce the keypad input. Debouncing
prevents multiple responses to a single keypress
by setting some condition for registering a new
press. In this case, the condition is that the
previously pressed key must be released before a
new press will register. You can test this by holding

a key down — only one response will appear on the |

Debug screen.

+ Anocther bit variable — press — is used to |
tell the main program that the scan routine has |
program’s |
responsibility to clear this bit once it has processed |

detected a keypress. It's the

the input.

« Finally, a hardware note: In Figure 1, there |
are resistors in series with the lines to the keypad. |
These are not strictly necessary; they are just a |
precaution against static damage. If you are just |
bench-testing the circuit, feel free to omit them. But |
if you are building a device that will be used in the |

45V protection |

resistors: |

2200 to 1k |

i

|

1l |
puflups: Topey
10k to 100k nse
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+5V

10k (all)
BS1
pin7 o'l_ Race Start
pin 2 5oL Finish3
pin 1 o_L Finish 2
SR )
pin 0 —O Finish 1

real world, spring for the resistors. They are cheap,
partial protection against static zaps from users’
fingertips.

BASIC for Beginners

Last month, we started work on a three-lane
race timer using the BS1. We wrote some code to
detect the start-of-race pulse, but ran into difficulty
with maintaining independent timing on the three
lanes while reliably detecting an end-of-race
condition. After exploring some blind alleys, we
concluded that the solution might be to keep a
record of each car’s status in terms of “in-the-race”
or “finished.” If a particular car is in the race, then
we update its elapsed time, otherwise we stop the
timer on that car. If all cars are finished, the race is

over.

To save you the trouble of dragging out the
previous issue of Nuts & Volts, Figure 3 once
again shows the race-timer switches.

* prepare for the next press.

again:
gosub keyScan
if press = 0 then again
debug “key pressed = “, hex key,cr
press =0

K?O‘D again

Figure 3
Arrangement of race-timer switches. /

Listing 1. BS2 Program to scan a 16-key matrix keypad :

‘ Program: KEYP.BS2 (Scan a 16-key matrix keypad).
* This program shows how to scan a 4x4 matrix
‘ keypad using a BASIC Stamp Il (BS2). A subroutine

‘ Demo loop. Waits for press to indicate a keypress, then
‘ displays the key on the debug screen. Note that
* this code clears the press bit when done in order to

MNow that we have a logical way
to keep times and detect the end of
the race, let's see how our ideas
translate into a BASIC program.
Let's start with variables.

First, we need to decide how to
store the cars' times. We can
choose from three storage sizes:
bits (0,1), bytes (0-255), or words
(0-65535). Clearly, bits are not
suitable for storing race times, so
the choice is between bytes and
words.

It would be nice to base the
decision on some hard facts, like
the timing resolution in
units/second and the maximum
length in seconds of a race. For
example, if races last 10 seconds or
less, and timing resolution is 1,000
units/second, then we need
variables that can hold values up to
10,000.

At this point, though, we don't
know what our timing resolution might be. A stock
BS1 executes about 2,000 instructions per second;
a quad-speed Counterfeit, about 8,000. It will
certainly take several instructions to keep time and
detect the end-of-race, so we'll estimate a
maximum of 2,000 units/second at quad speed. At
that rate, a byte variable would give us a maximum
racing time of 255 x 1/2000 = 0.12 seconds. A
word variable would provide 65535 x 1/2000 =
32.7 seconds. So, the race timers will be word
variables.

How about race status? We really need only
two conditions: Racing and finished. That's an
ideal job for bit variables. We can use a 1 to
represent racing and O to represent finished.

Next, we need to determine how these
variables will work together. Without writing any

KEYPAD SUBROUTINE==

‘ This code scans a 0 across the row connections of the keypad,
‘ then looks at the column nibble to see if that 0 has shown up

‘ on any of those bits. If the column bits are all 1s, then

‘ no key is pressed. If a column bit is 0, then a key is pressed

‘ at the intersection of the current row and that column.

‘ scans the keypad when it is called. On return, a keyScan:

* flag bit (press) will contain a 1 if a key was forrow=0to 3

‘ pressed, and a nibble variable (key) will contain low row

‘ the key number (0-15). Once the program has key = ~cols

‘ responded to a key press, it must clear the key = NCD key

‘ press bit to prevent multiple actions triggered if key <> 0 then push
‘ by the same key press. In a similar way, the input row

‘ keyScan subroutine uses another bit, db, to next

* avoid responding to a key press until the key db=0

‘ previously pressed has been released. return

db var  bit ‘ Debounce bit for use by keyScan. ush:

press var  bit ‘ Flag to indicate keypress. if db = 1 then done
key var nib ‘* Key number 0-15. db = 1: press = 1

row var nib ‘ Counter used in scanning keys. key = (key-1)+(row*4)
cols var INB  ‘Input states of pins P4-P7.

0 1
i 4 5 6 7
: 8 910 11
: 12 13 14 15

‘ A lookup table translates this to match the actual
‘ markings on the key caps.

lookup key,[1,2,3,10,4,5,6,11,7,8,9,12,14,0,15,13] . key
e:

don
input row
return

‘ Scan rows one at a time.

‘ Qutput a 0 on current row.

‘ Get the inverted state of column bits.
‘ Convert to bit # + 1 with NCD.

‘ No high on cols? No key pressed.

‘ Disconnect output on row.

* Try the next row.

‘ Reset the debounce bit.

‘ Return to program.

‘ Already responded to this press, so done.
* Set debounce and keypress flags.
‘ Add column (0-3) to row x 4 (0,4,8,12).

‘ Key now contains 0-15, mapped to this arrangement:

' Disconnect output on row.
‘ Return to program.

R i G

real code, let's sketch the main loop of the
program. ('m using a different typeface to indicate
that this is not PBASIC, but pseudocode, a sort of
pidgin-English/BASIC):

Timing:

Get state of Finish switches

Update racing/finished status bits

If status1 = racing, then increment timel

If status2 = racing, then increment time2

If status3 = racing, then increment time3

If status1=done AND status2=done AND...

...status3=done then Finished, else goto Timing
Finished: ;

Report race times

Seems like a lot of If..Thens. Thinking about
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the status bits, they are going to contain 1 for
racing and O for done. What if we change that to:

Timing:

Gel state of Finish switches

Update racing/finished status bits

timel= timel + slatus]

time2= time2 + status2

time3= time3 + status3

If statusI=done AND status2=done AND...

...status3=done then Finished, eise goto Timing
Finished:

Report race times

Adding the status bit to the race time
accomplishes the same thing as using the status
bit to decide whether or not to add 1 to the race
time. And it's a heckuva a lot simpler.

Now, what about those vague phrases
regarding getting the state of the finish switches
and updating the status bits? We need to translate
those into something closer to BASIC.

The finish switches pulse low (0) briefly as a
car crosses the finish line. The status bits must
change from high to low when the corresponding
finish switch pulses. The tricky part is that while
the finish switch may return high, the status bit
must remain low after the car has finished. We
need the logic equivalent of a trap door that can go
from 1 to O, but not from O to 1.

Sounds like a job for AND (&).

In column 14 (available from the Nuts & Volts
Internet library), we discussed the Boolean logic
operators, including AND. Here’s how AND works:

AND (symbol: &)

l’lrsé:J bit second bit re%ult
0 1 0
1 0 0
1 1 1

AND is just the trap door we need. During the
race, a car's status bit is 1 and its finish switch is

1. AND 'em together and you get
1. Write that back into the status
bit. When the car crosses the
finish line, the status bit is 1 and
the finish switch is 0. 1 AND 0 =
0, which goes back into the
status bit. Mow the car is
officially out of the race. After
the car is completely across the
finish line, the status bit is 0 and
the finish switch returns to 1. 0
AND 1 is still 0, so the status bit
remains correct.

That leaves just the final
detail of determining when the
race is over. Our pseudocode
shows this as a compound
If...Then instruction combining
the states of the three status bits.
Maybe this can be simplified,
too.

Although PBASIC lets us use
individual bit variables, those bits
are also accessible as portions of
a byte variable. For example,
bit0, bitl, and bit2 can be
addressed individually, or as the
lowest three bits of the byte
variable b0. There are eight
possible states for those three
bits, and all we need to do is
identify one of them — the case
in which all three bits are 0. If we
ignore the other five bits of b0,
when those bits are 0, the byte
b0 is 0. So that complicated
If...Then can be reduced to IF b0

bits of b0.

= 0 THEN... provided we can clear the upper five

Once again, we can call upon the bit-clearing
power of AND. If we AND bO with a number that
has Os in the upper five bits and 1s in the lower
three bits, we can zero out the bits that we want to

Listing 2. BS1 race timer (BASIC for Beginners) L

' Program RACE1.BAS (Prototype three-lane race timer). ‘
‘ This program shows how the BS1 (or Counterfeit) can |
‘ be used to time a three-lane Pinewood Derby race

" without complicated IF..THEN programming. This

' program is a prototype; when the race is over it

' displays raw data on the PC screen via Debug. Later
‘ versions will convert the data to units (fractions of

‘ a second) and display them on a freestanding display.

SYMBOL time1 = w2
SYMBOL time2 = w3
SYMBOL time3 = w4

SYMBOL start = pin7

SYMBOL status1 = bit0
SYMBOL status2 = bit1
SYMBOL status3 = bit2
SYMBOL stats = b0

stats = %111

hold:
if start =1 then hold

‘ Word variable for lane-1 time.
‘ Word variable for lane-2 time.
‘ Word variable for lane-3 time.

‘ Start-switch on pin 7; O=start.

‘ Status of lane 1; 1=racing, O=done.
* Status of lane 2; 1=racing, O=done.
‘ Status of lane 3; 1=racing, O=done.
‘ Byte variable containing status bits.

* All cars in the race to begin.

* Wait for start signal.

timing: ‘ Time the race.

stats = stats & pins & %111 * Put lowest 3 pin states into stats.
if stats = 0 then finish ‘ If all cars done, then race over.
time1 = time1 + status1 ‘If a car is in race (status=1) then
time2 = time2 + status2 * increment its timer. If it's done
time3 = time3 + status3 ‘ (status=0) don't increment.

goto timing ‘ Loop until race over.
finish:

debug cr,"Checkered flag!”,cr * Race over.
debug time1 ‘ Display results.
debug time2

debug time3

ignore.
And that's all we need to form the core of the
race-timing application. See Listing 2 for a demo,
Next time, we'll clear up the loose ends of
converting our race times to units and displaying
race results, NV

7
s

[ TEST EQUIPMENT cont. ]

WANTED: TEST EQUIPMENT. We pay top
dollar for late models of used spectrum and
network analyzers, signal generators, sweep-
ers, scopes, microwave components, wave-
guides, attenuators, couplers, splitters, efc.
Call, fax, or send your list to: TOM at HTB
ELECTRONIK, Alter Apeler Weg 5, 27619
Schiffdorf, Germany. Phone: 01149-4706-
7044, Fax: 01149-4706-7049.

TEST EQUIPMENT, power supplies for sale,
calibrated. Robert 541-535-1572.

RF EQUIPMENT in top condition: HP 8640B
signal gen. w/options 001, 002, 003; B444A
tracking gen.; 141T spectrum analyzer
w/8554B RF & 8552B IF sections (recently
calibrated); current market over $7 K. Sell all
for $5,500. Call 410-381-7970, ask for Marc
9-5 EST.

500MHZ COUNTER/Frequency Standard,
Special Price. Solid-state. 9-digit LED.
Stability = .03 Hertz @ 500MHz, or 3 parls
per 10 billion! Sensitivity = 25 millivolts.
Excellent condition. This month only $495.
Gary N6ZD, 408-385-0301, FAX 408-385-
0261, GaryN6ZD @aol.com

TEST EQUIPMENT FOR SALE/WANTED:
RF, microwave, video and fiber optic, cable
TV, broadcast TV, satellite and related indus-
tries. Wavetek, Tektronix, Hewlett Packard
and other manufacturers. Spectrum analyz-
ers, signal level meters, sweep systems,
TDRs, OTDRs, and much more. PTL Cable
Service. Phone 407-747-3647, FAX 407-575-
4635.

602A "Blinky" Pathfinder Robot
Follows path made with a marker pen or
tape. Red/green LEDs react to steering
changes, adding fun and interest. 28 page
Book. Infrared emitter/detectors. $36.95

DEPENDABLE PRODUCTS Since 1963, Graymark’s ONLY business has been producing educational electronic
kits. We do one thing and we do it right. That's why Graymark has the largest selection of electronic kits. And,
our "It works or we fix it" policy guarantees success for YOU!

ORDER TODAY! Phone: VISA/MasterCard/Discover/AMEX
Mail: Check/Money Order, Credit Cards
Add: $4.00 Shipping

Graymark

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies
different electronic & robotic principles. Learn how Robots work and have fun at the same time!

~ 606A

Robot This 6-legged Robot walks over
rough terrain. Uses high-tech infrared
beam to sense and avoid avoid objects in
its path. 32 page Book.

“Scrambler” ANl Terrain

$37.95

Write in 30 on Reader Service Card.

P.O. Box 2015, Tustin, CA 92681

v Academic-Level Books
« Build it Yourself
« Action Packed

603A "Copycar” Programmable
Robot Program direction, light and
sound using detachable keypad (included)
or optional PC, Learn digital logic basics.
44 page Book. $57.35

601A "Scoorer” Sound Controll-
ed Robot Backs up, changes direction,
goes forward when it hears loud noise or
hits an object. Florescent red. 24 page
Book. Fast-paced excitement!  $18.95

CALL FOR FREE
40 PAGE CATALOG

800-854-7393
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Toner
Cartridge
Rec ha arge

&

ﬁh@@m@@mm@zﬁh

mmw Dealer Program 1

@ Supplies cost from $6 each
@ Free Directions

You do the recycling work, @ | Free Video Training Tape
and we'll supply all the ® Srarter mﬂm'
mpptcrs, Mainings ® For mnplf:ca:dwmmm
B R WRROrD see Fax document# 2040*

(WelDollHEorYoul Deder Program 2

You ship us your customer's Marketing
toner cartridges and OPC = wﬂhmr!m"avallm’
cartridges, and we'll recycle ® ‘;‘“ ic Packaging
them at a reduced price for you. o o, Fox document# 2092°

(WelDollHForlYourlCustomerEReL St

You recommend us and give liter- @ you earn commission

ature with sur name to your cust- @ You recommend us

omer. We'll deal direct with your @ Prepaid UPS shipping labels
customer. You have your codeon @ For information,
our prepaid shipping label. see Fox document# 2090*

*To obtain Fax documents, use our Fax-On-Demand system.
Call 516-467-0772 from any Fax machine equipped with a touch-tone
phone, 24 hrs/day, 7days/week. Dial document# 4633 for an index.

. 800-221-3516

al.com
516-487- DT?Z

Write in 155 on Reader Service Card.

8 sources to one output. Adjustable cycle (Dwell) time from 2 to 75
seconds per position. Number of active sources may be set from 1to 8
using front panel selector. Large LED display indicates camera position
currently displayed. RUN/HOLD control allows user to stop indefinitely
on any input. Lamp test button for checking display segments.
Operates from SVDC AC adapter. Optional Audio Switch add on

available. $195.00

To place an order or request detailed catalog of this and other products &
services call our TOLL FREE number. MasterCard/VISA accepted.

COMMUNICATIONS

SYSTEMS

T tilv-

® Surveillance

LABORATORIES

1-800-529-9483
Multi-Media Control Systems For Home And Industry.
Custom Design And Manufacturing.

Call us for solutions to your requirements.

FED-LOG on CD-ROM. Have you wondered
what all those numbers were on mment
sales catalogs? Now be able to identify all
government stock numbers for price, mfg.,
part number, description. $350 a set. Call
TJ's Wholesale Surplus 904-897-6482.

HELP WANTED: Technician wizard wanted
to perform repair and calibration of general
purpose electronic test equipment. Move to
the uncrowded mountains north of the wine
country in northem Califomia. Pay commen-
surate with ability. Call Roger at Naptech, 1-
800-336-7723.

VCS-20

Camera
Switcher &

Sequencer.

IFR SPECTRUM Analyzer AN-960 like new
(1 year left on 2 year warranty) 0-2.9 GHz.
AM/FM receiver functions over full frequency
range. Digital with 99 Trace memory. With
original shlpping container and all manuals.
$9,800 OBO (~$6K off new) For full specifica-
tions and picture see: http://www.ipsource,
com/sales/ifr.htm or Carlson@stic.net 210-
492-5758.

SELL: WESTON AC voltage standard, ACS-
176, $300. COHU voltage standard, 303B,
$175. HP oscillator, 650A, $75. Microfilm
reader 3M-500, $200; 3M-400, $175. K6IBY
714-646-1942.

WANTED! TEST equipment. We pay top dol-
lar for used scopes, generators, analyzers
from HP, Tektronix, and others. Call Charles
at Metric for immediate quotation. 1-800-432-.
3424,

TEKTRONIX 475 100MHz scope, with cart,
manuals, probes, viewing hood and cover.
Like new condition. Recently calibrated. $650
0BO. 815-961-1519.

Write In 116 on Reader Service Card.

COMPUTERS

woWEST ELECTRONICS

124 12TH AVE. SOUTH, MINNEAPOLIS, MN 55415
PHONE: (612) 339-9533 FAX: (612) 305-0964
WWW.MIDWEST-ELECTRONICS.COM

PENTIUM 90, SLIMLINE DESKTOP, 8MB RAM, 256K CACHE,
528 MB HD, 1.44 FD, 4XCD, SOUND, PCI 64 BIT 1MB VIDEO,

281P, KB, MOUSE, SPKRS, 14" SVGA MONITOR

MONITORS:15" AT&T SVGA $290 14" ADI SVGA $199
IDE DRIVES: 540MB $139 40MB $35
MULTIMEDIA: GALLANT 16 BIT SOUND CARD $50

28.8 MODEM WITH VOICE
VIDEO MEMORY:512K BYTE OF 4X256K 80NS DIP$5

MANY OLDER AND SURPLUS COMPUTER PARTS AND
SYSTEMS VISIT OUR WEB PAGE OR CALL.
QUANTITY DISCOUNTS AVAILABLE.

FLEX O

an

FLAT COAXIAL CABLES™

Pass Through Walls, Windows, Doors, RV Mobile Homes, Town and Condo Homes.

"8' &. @

With the Flex O Flat, waterproof coaxial cables
pass throu?h windows, doors, etc, swiftly
without drilling holes. Simple, Quick &
Easy Installation.

IDEAL FOR DSS INSTALLATIONS

$900 i FLEX O FLAT _ -
] i
-
[ T — =]

4XCD $65 Technical speci ns o
:‘mpcdnnrc 75 Ohm L
Frequency range 40 - 2050 MHz ST
DC Pass 8V, 2 ~

399 i :-.lsl ‘;B\{y:u: mA max 5 |

Connectors F- female N
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Write in 209 on Readar Service Card.

et ot == oy
1M BYTE OF 16X256K 70NS J-LEAD $25|  yom = o AN P
MOTHERBOARDS: 486DX2 VL BUS, 8-30 PIN SIMM, ;ﬂ};:
SOCKETED FOR CACHE, AMI BIOS, WITHOUT CPU $25 f \ 5
WITH SX 25 $30 SX 33 $32 SX2/50 $45 l S e
P5 PCI BUS, 3 PCI, 4 ISA, 4-72 PIN SIMM, 2 IDE, FDC, 2S1P,
256K PIPELINE CACHE, 3V REG., WITH CYRIX P150+ $275 1\ I - =)
CPUS: 486DX33 $30 486SX33 $7 486SX2/50 $20 p e @ ® 5
CONTROLLERS: IDE ISA 2 IDE, 2FD, CABLES ~ $12| - dealfor Pusing If and HF DS D D ol ©
lDE CACH'NG ISA '4 |DE, 2FD ' 4'30 PIN SIMM $29 "l\/ln.:il.}?dl.:flb‘. Installations Swift, Quick L
/O AT 2S1P1G 16550 UART $19 * Great fo Termporary or Demo D D FOR SPEEDY DSS
/O VLB 2IDEFD,2S1P 16450 $15 naallage. D LI;JErTﬁAOL'%%ngt\iSSFLﬂEE s
/O AT 281P1G $12 DL COAXIAL CABLE CONNECTORS.
MEMORY: 30PIN 1MB X9 80NS $12
T2PIN 1 X 32 §80, 2K 32 00| - e f O it e A oay xSy CADe.

DEALER AND DISTRIBUTOR PRICING AVAILABLE

NATROPOLIS INTERNATIONAL » P.0. Box 14115 = St. Paul, Minnesota 55114 » (612) 646-4700 FAX (612) 641-1898

Write in 165 on Reader Service Card.



SPECTRUM ANALYZER HP 141T display,
85538, 85528 wimanuals, $1,550. HP wide-
band amplifier 461A $165. Lodestar AC milli-
voltmeter MV-3100A $125. Global 4001
pulse generator $90. PA and auto ampli-
fiers, misc. 541-855-1590.

HP 3497A data acquisition unit with volt-
meter, current source, multiplexer with ther-
mocouple compensation, and reciprocal
counter, $600. HP 5314A counter, $100,
Krohn-Hite 3321 filter, $150. 515-232-7528.

FLUKE 8800A 5-1/2 digit DVM nice with
manual $175, Fluke 80i-410A clamp-on
accessory probe $75, several rubidium stan-
dards and oscillators available, cesium stan-
dards also, inquire, HP 8660A mainframe as-
is $100, HP 5370A Nixie missing some mod-
ules $100. Corby Dawson 805-736-0288.

ELECTRONIC MEASUREMENTS 5KW SCR

_ regulated power supplies, 1.5 to 7.5V @ 300
amps DC and 2 to 20V @ 250 amps DC.
Both require 220V 3-phase $350 each, plus
freight. Ask for Tom 501-568-1995.

MISCELLANEOUS EQUIPMENT: HP 4274A
LCR meter (5-1/2 digit, 100Hz-100KHz)
$4,300. HP 3314A .001Hz-20MHz function
generator, linflog sweep, etc. $3,200. HP
8015A 50MHz pulse generator $395. HP
B016A 50MHz ECL/TTL word generator
$395. HP 5370A time interval counter (oven
time base) $1,700. HP 59401A HP-IB bus
analyzer $475. Fluke 540B transfer standard
$1,000. HP 7580B drafting plotter (sizes A-D)
$1,300. HP 7586B (sizes A-E) $1,850. HP
7595A DraftMaster | (sizes A-E) $2,400. HP
7475A $220. Keithley 220 programmable
current source $1,700. Excellent condition!
All with warranty. Pepper Systems, 214-353-
0257.

CALIBRATION EQUIPMENT! HP 5065A
option 02 rubidium frequency standard,
excellent condition, $2,350. Julie Research
ZVR-106B voltage reference, -5.00V,
+1.00V, +1.018V outputs, AC/battery opera-
tion, 0.0025% accuracy, +1ppm/day stability,
$750. Standard Resistors! L&N 4000 series
NBS style: 10, 10Q, 10022, 1KQ, 10KQ,
100KQ $225 ea., 1MQ $400 ea.
Reichsanstalts L&N #4222-B, 0.01Q 10A
max $450. Rubicon 0.1 10A max $400 ea.
Biddle #601235, 0.01Q 10A max $400 ea.
Otto Wollf air style #N100-1A3, 10000 0.1A
max #N100-1A2, 10KQ 0.025A max, $350
ea. Holt Mdl 11 thermal converter set, 20Hz
to 30MHz 0.5V to 1200V, w/case, acces-
sories, absolutely pristine condition $3,850.
Many other standards! 30-day guarantee.
Visa/MC Lehman Scientific 717-244-7540,
Fax 717-252-4266.

TEST EQUIPMENT: HP 8656A sig. gen.
$2,750. HP 3325A synthesizer/function gen.
$1,950. HP 11600B/11602B transistor fix-
tures $950. HP 8444A tracking gen. $850.
HP 8018A serial data gen. $1,500, HP 5315B
universal counter $650. HP 3478A DVM,
$400. Ailtech 7370 system noise monitor
$700. EMI TRC40T60 & TRC40T125 power
supplies $650/$950. KDM Electronics. TEL
219-420-0063, FAX 219-426-0607.

HP 1121A 500MHz AC probe $150. HP
5328A counter $200. Johnichi Model 9BTG-A
and 2400 ATG-A, handheld dial torque
gauges measures in Ibf-in. $300 and $100.
Southcoast Surplus, Ty Miller 714-830-9170.

HP 1330A opt. 005 $150, 3400A opt 1 $50.
3444A $50, 400F $215, B402B $100, 84458
$430, 8445B opt. 002/003/004 $450, 8732B
$400, 97002A $30, 9862A $150; Tek 067-
0885-00 $300, 130 $75, 575 $250, 585 $100,
DM501A $175, TM503 opt. 02 §175, SG502
$200; GR 1310A $115, 1201C $40; Dranetz
305C/102.7 Mod 15 $400; Marconi TF2091
with TM7728, TM7728/1, TM7720/4,
TM7729/4, TM7729/6, TM7729/6, TM7729/7,
TM7729/8, TM7729/13 $700, TF2092A with
TM7730, TM7730/1, TM7730/2, TM7730/4,
TM7730/5, TM7730/6 $600; Wickes
TS1294A/U transistor tester $50. G&G 210-
674-8771.

LOGIC ANALYZERS. Hewlett Packard
B8407A w/11655A impedance probe $650; HP
1630D 43 channel general purpose complete
analyzer system including: B8216A Cassette
driver, 64653A microprocessor interface
module, pods, Hmmg probes, and manuals
$850. Psitech Plus 707- 745-4804, Fax 707-

747-5277.

TEST EQUIPHMENT SALES

=)

=

HP 8012B........$595 FLUKE 752A.....$2695 TEK 465............$475
KEl 224............$995 TEK 7104...........$1895 FLUKE 5200A..$1895
DATRON 1065..$595 HP 8444A/059....$950 KEI 619............$995
HP 6205B..........$225 HP 6940B...........$195 HP 6237B.........$495
TEK FG504......$525 HP 3312A..........$795  TEK 11302A.....$2495
DIO 2900........$1995 TEK DC5010......$895 TEK 2445........$1750
TEK DM5010....$550 TEK FG5010......$1095 AR 5014............$295
TEK SG503.....$695 TEK 2215A........$650 WAV 801..........$795
HP 8082A........$995 HP 8754A.........$2495 TEK 2465........$2750
66 CHASE ROAD
b P LONDONDERRY,N.H.03053 ~ WEBUY ™
‘-J:VC & VlSé) PHONE (603) 434-2544 "\ SURPLUS
T FAX  (603) 425-2945

Write in 77 on Reader Service Card.

100MHZ SCOPE, Hitachi V-1060, cursor
controlled dual timebase, excellent condition,
warranty, $375. Ridge Equipment, voice/fax
301-831-7671.

SALE: TEKTRONIX 7612D programmable
digitizer w/7D01 logic analyzer plug-in ($700),
2 HP 3437A system voltmeter ($500 ea.), 12
Weller FO0O02H (double-filter) fumex fume
extractor ($200 ea.), 2 Tektronix BDM1250
(851) digital tester ($350 ea.), BK precision
1251 NTSC generator ($325). Looking or will
trade for Tektronix 2211 DSO. Marc 704-784-
3649.

FOR SALE: HP 5245L freq. counter w/HP
5262A time interval unit $350. Hugh M.
Adams, 1011D Hondo Ave., Ft. Walton
Beach, FL 32547. 904-864-2414.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Also we buy
test aquipment manuals, catalogs. Pepper
Systems, 214-353-0257; 214-902-9511 FAX.

DISCIPLINED FREQUENCY STANDARD,
Austron Model 2010. Complete with manual,
in excellent condition. $565. Bill Scolnik 1-
800-634-7036, fax 1-800-788-5005.

FEITEK PROVIDES repair, calibration and
certification on many makes of test equip-
ment. We also have a large selection of used
equipment. Send large SASE envelope for
list. VISA and MasterCard accepted. Feitek
Inc., 2752 Walton Road, St. Louis, MO
63114, 314-423-1770.

FILMOHM 7147 step attenuators 1-110 dB,
0-250 MHz, 75 ohms, $80; Honeywell 1858
Visorder with plug-ins, $600; Grayson Stadler
1701 audiometer, $300; GR1925 multifilter,
$400; HP140T, 85548, 85538 spec. analyz-
er, $1,500; HP 8016A, word generator, $500;
HP 8018A serial data gen., $500; HP BOOGA
word gen., $150; HP 8406A comb. gen.,
$500; HP 2225A, printer HPIB, $100; Phillips
B672A 1GHz counter $450; EIP 371 source
locking counter 18GHz, $1,200; Pulse
Instruments Pl 5800A data generator, $800.
A-Comm Electronics 303-290-8012.

LARGE ASSORTMENT of used electronic
test equipment for sale. Most instruments are
priced at 10% of original cost or less.
Request list. 908-722-6157, Fax: 908-722-
6391.

SPECTRUM ANALYZER, HP 141T7/8552B/
85538 $1,250. 8443A tracking generator
$300. Warranty. Ridge Equipment, voice/fax
301-831-7671.

SECURITY

PAGER OWNER! Use your pager as a secu-
rity monitor to monitor your burglar alarm and
telephone answering machine using Pageout
automatic paging system $99.99. Other sys-
tems available. Call 410-483-6211. http://
www.worldprofit.com/maateez.htm

The Wireless Solution!

RF Link Wavecom Jr.

Accepts Output From... video Camera / VCR
ICamcordorrSmllu Video Output Etc. Recelver

" | 1/4 x 1-1/4" WHD I
| ©VC-300 $199.95

Panasonic 550 MHz iy
Cable Converter Chan nngg

B&K 20 MHz Dual Trace
* 1 mVidiv N
sansitivity
AUTO/NORM
triggered
sweep
operation
= AC, TVH, TWV
and line coupling
= Calibrated 19 step time-base with x10 magnifier
* Compact low-profile design
model #2120 2 year warmanty.......
model #2125 with delayed swesp .

Pinhole Camera [F5
= Requires 1/16" opening size
* 112" %112 708

= Power 7.5-12VDC n + .8 lux
= 3.Bmm lens included

* 380 lines resolution i
12V DC Power Supply 9.95

model #CVC50PH ... ......... ...

ly con between your
VCR, Satellite Receiver, or
Cameorder and your TV to
view PAL video systems

1-800-945-0909
Fax: 516-435-7494

Write in 126 on Reader Service Card.

READY TO ROCK & ROLL

10 pcs. Minimum — Includes Remotes

Black B.B.

g, ok y
ZMANN16OOS....

. $195 Pio 5100s .. ..

s o B215 -UB-VT .

- $135 - Black-6 355 oxo0s:

. $175
. $175
. $135

CALL 1-800-945-6625

" * " = w w
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SOUTHERN
ELECTRONICS

888-51-CABLE

WE WILL BEAT ANY PRICE ON

STEALTH

DESCRAMBLERS
P80 & 1000P

CALL FOR YOUR PRICES!!!
(MINIMUM ORDER 10 PC)

CHECK OUT OUR PRICES ON
BOSS I, II & III

10

20

50

$195 $180 CALL

LET US HELP YOU REDUCE YOUR
INVENTORY COSTS.

NO FL SALES

Southern Electronics
10097 Cleary Blvd., #285

Plantation, FL 33324

REMOTE

NEW NEW NEW NEW

*3 Chornel Receier
& Chonal 1 - 5:omp Relay;

-(hmmf! and 3 Digital

i = éumm?uli‘aln with 2 Buttan
£ or4Bytton Remate
Bl * Code
& o334 W
B o (ompotible with All Guroge
Doors and
Some Cor Alorms
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Street Smart Security = 1-800-908-4737

7147 University Avenue = Lo Mesa, CA 91941
Send, Fax or Call Order In - Use Credit Card or Check. Fax (619) 462-0652
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Write in 168 on Reader Service Card.

VANTED!

WE PURCHASE SURPLUS LASERS, LASER

RELATED EQUIPMENT AND OPTICAL EQUIPMENT

| educational purposes, entertainment and hobbyists.

K‘ ;-f/'\-/DUﬁ TE/E%
; (909) 278-0563

See our catalog on the internet!
\ hitp://www.mwkindustries.com

111

\
\
‘ We also sell LASER's for researchers, industrial applications, ‘
\
\
\
\

e-mail mkenny1989@aol.com ‘
FAX (909) 278-4887

CALL FOR FREE CATALOG!

Write in 32 on Reader Service Card.

ALARM CONTROL panels, power supplies,
contacts, motion detectors, sirens, strobes,
metal enclosures, timers, water gas and tem-
perature sensors. Send $2 for catalog: HES
Electronics, PO Box 183, Brick, NJ 08723.

WARNING! CREDIT card fraud! Are you
aware that there is a new computer program
available to anyone with a credit card that will
allow them access to very personal informa-
tion about you? This information includes
your name, SSN, mother's maiden name,
birthdate, and much, much more. This infor-
mation could be used to commit credit card
fraud or even allow someone to use your
identity. For complete information on how to

remove yourself from this database, send $7
and a SASE to: M. Gregware, 1385 Highway
35 Suite 233, Middletown, NJ 07748.

SPY EMPORIUM privacy security.
Professional recorders, parabollc mic., wire-
less covert video, buggi e tap detec-
tors, scramblers, locksmith tools, etc. FOR
CATALOG, SEND $5 to Security Trade, 6085
Hilicroft, Suite 413, Houston, TX 77081. 713-
774-1000, FAX 713-774-6222.

WIRELESS COVERT CAMERAS W/BUILT-
IN 300° TRANSMITTERS. SMOKE DETEC-
TOR $285, IN-WALL SPEAKER $260-B/W,
$395-COLOR, ALL WITH AUDIO + 3.6mm
PINHOLE LENS. QUAD CCTV SYSTEM
$895 WITH 4: CAMS, 6mm LENS, MOUNTS,
PS, + 1 REALTIME QUAD DISPLAY WIT +
DATE GEN. LENS BLOWOUT 1/3" 2.8mm,
3.8mm, 4mm $39. HUNDREDS OF CCTV
ITEMS AT 50% OFF DEALER PRICES.
CALL 617-933-0827.

L
—

SECURITY PRODUCTS: stun guns, pepper
spray, blowguns, and other unusual items.
Up to 50% off retail. Free catalog. M&K
Sales, 2208 Elberta Rd. #3B, Centerville, GA
31028.

SMART CARD PROGRAMMER. With NEW
software $1,850. Extra smart cards $50. Not
sold for any illegal use. All sales final.
SmartCard, 5834 Monroe St., Sylvania, OH
43560. 419-698-9315.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: B18-845-
3613.

SATELLITE EQUIPMENT

35° LNB, C-band, new, $50. Megastar 702-
386-2844.

WANTED: LARGE SATELLITE
ANTENNAS, 7-20 meter, commercial grade
only. Also transmitters for uplink, HPAs,
exciters, etc. Prefer Scientific Atlanta,
Andrews, Vertex, RS, etc. Will remove. PTL
Cable Service, Inc. Phone 407-747-3647,
FAX 407-575-4635.

The NiCd Lady - N6eWPA

Losing your source of power?
Difficulty finding that replacement pack?
Have your old case refitted with NEW cells and $Save!

*Handhelds *LapTops *Commercial Radios *Camcorders
*Portable Scanners *Test Equipment *Powertools
*Any Special Application

NEW replacement packs & Individual cells also available!
Call for a price list!

17052 Alameda Drive Perris, Ca 92570
(909) 789-0830 Fax (909) 789-4895

Write in 153 on Reader Service Card.



SPECIAL

PROJECTS

We design/build / modify / repair/consult on any
device/system / process Trcject electronic/com-
puter/mechanical /optical (eg: phone/auto/secu-
rity/Radionic/lab/energy/HV/EM/RF/radar/
ultrasonic/IR/UV/commo) for business and per-
sonal/invention needs. Describe & include nonre-
fundable $30 pre-engineering fee. Time & cost esti-
mates 7-10 days. Confidentiality guaranteed.

OFF-THE-SHELF
HARDWARE

Van Eck Systems*Data Card Reader/WriterskRF/
EM/uWave/Radar/Ultrasonic/IR/Light/Sound
Detectors/ Xmitters/Jammers/Blasters & Secu-
rity / Surveillance « EM Lab/Weaponry/Counter-
measure * Neurophone/Rife/Resonant Crystal
Radionics & Bug/Tap Detector/Blaster
Lineman's Handsets# Phone Color Boxes # Voice
Disguisers # ESS Infinity Devices & DTMF De-
coders % Child Finder % Panic Button % Carjack
Foiler % Subliminal Mixer.v’mrl\_{:s (Normal/Ultra-
sonic/Infrasonic) * TENS & Hearing Assistor %
Electronic Dowser Shriek Module % Ghost Detec-
tor * Vortex Generator % Levitator # 6th Sense
Communicator % More! Buy our Catalog Today!!

4 [ ] 4

4

ATM crimes, abuses, vulnerabilities
and defeats exposed! 100+ methods detailed, in-
clude: Physical, Reg. E, cipher, PIN compromise,
card counterfeiting, magnetic stripe, false front,
TEMPEST, Van Eck, tapping, spoofing, inside job,
super-cool, vibration, pulse, high voltage - others.
Case histories, law, countermeasures,
detailed security checklist, labeled 8
internal photos, figures. ATMs
contain up to $250,000 in cash! =
" 2l .

Describes in detail how Pagers work, different
types and uses, frequencies, advantages over and
uses with cellphones, and tips and tricks. And how
Pagers are hacked and countermeasures.  In-
cludes the plans for your own

(transmitter and receiver).

HACKING ‘39

FAX MACHINES

Describes in detail how Fax machines are

hacked and countermeasures (much more
complex than just connecting a third Fax to the
phone line). Includes G3 Fax protocols, commo pa-
rameters, compression algorithms, Class 1/Class 2
commands, Spy Fax Switcher, Fax Servers, FODs/
FOCs, and Mgfceupf"reminaling Codes. And in-
sights into designing Fax interception devices and
modifying existing Faxes into Stealth Faxes.

PBX HACK

PBXs are hacked to the tune of about $8 Billion/yr!
While "VOICE MAIL HACKING" details how
VMSs are hacked for "phun® and profit - includin,
VMS methods for hacking PBXs - "PBX HACK-
.~ « ING" addresses all other issues relating to

i PBX hacking, including countermea-
es. $29.

sures. Featured in Fo
L] 4

4

How Voice Mail Box (VMB) systems are used and
the specific ways they are hacked. Includes AS-
PEN, MESSAGE CENTER, BIX, GENESIS, RSVP,
CENTAGRAM, EZ, AUDIX, SYDNEY, PHONE
MAIL, CINDY, SPERRY LINK, etc. A must for all
users, sysops and security personnel! $29.

::"l‘ll' t OLOR BC

Dozen PCB's described - many circuits. Plus Call
Forwarding, Conferencing, Phreak History, Glos-
sary, Diverters, Extenders, Loops, REMOBS,
Bridging Heads & Cans, Optocom, 3rd Party and
many other non-box methods - more. $29.

1% Ot
Orders Over
+100%

P.O. Drawer 537

Add $5 total S/H (US, Canada).
Postal M.O. is fastest.

TOPS
SECRE
CONSUMERTRONICS 4"

Alamogordo, NM 88311

ORDER TODAY! 505-439-1776
Fax: 505-434-0234 (orpERs oNLY)

ch and Customer Service; 505-439-8551 (PAYING CUSTOMERS)
Top Secret Homepage: users.aol.com/wizguru/hl-tech.html
Established in 1971. Featured on CBS "60 Minutes," Forbes, New York Times.

VISA, MCOK. COD (545-5399), add Es'.

Nor
Founp Iy
Bookstopest

l“

)

CONS & SCAMS <9

Internet cons, scams and related trauds now
4% rake in $2+Billion annually! Most are

14 /8l done with little fear of prosecution.
/Detailed, + countermeasures.

8

INTERNET
TRACKING & TRACING

The Net is infected with spammers, stalkers,
scammers, infectors, and other wrongdoers

who hide behind its anonymity.
Learn how to trace them down in @
_CREDIT CARD SCAMS 29

this comprehensive manual!
Describes every known means of credit

(ELL

PHRREAKIN

How cellphones operate and are modified.
attack and countermeasures. Comprehensive info on reprogramming
NAMs, ESNss, etc (cloning), control data formats, computing encoded

MINs, ESNs, SIDHS, operating systems, PROMs and their program- <SSy
ming, forcing ACK, test mode and resets, scanning, tracking, scanner
restorations, freq and channel allocations, roamin
equipment sources, attendant stations, non-USA bands, health concerns, and the

ULAR & CORDLESS

Vulnerabilities to hack

ESN and SIDH tables, parts/
ECP,

and critique. Step-by-step descriptions to keypad-reprogram 100+ popular cellphones.

Plus complete section on phreaking cordless phones!
Comprehensive - 10 times more info than our competitor's $79 manual!

: As a special service to C&CP buyers, we'll perform one
FREE search of our massive cellphone database if requested within 30 days of your
purchase. Data on cellphones is so great, we can fit in C&CP only that in greatest de-
mand. Search results not guaranteed, Request by mail (not fax); include a #10 SASE.

uch more.

THE PLACAK REPORT

Describes the reading

How to easily determine the decrypted Pl

&using a simple method) and decryption of the magnetic
flux-reversals on popular credit, debit, security and other card magnetic stripes.
N, PAN, bank number, routing codes,

89

dates, number of daily uses and uses remaining (ex: cards that are decremented after each use).

. <Y

* A

How answering machines are hacked to
listen to - even erase - messages, and to
convert them into mini-VMBs. And coun-
termeasures - %mlecl ruurself from
snoops, stalkers, burglars!

<Y

A F =

) f
']

| ) \

Details on how they work and dozens of
effective ways of defeating Caller ID, ANI,
*69, *57, Call Blocking and *67. Also de-
scribes Caller ID, Orange, Beige, Cheese
& CF Boxes, ESS, 557, E-911, various
Class services, CN/A, Non Pub DA,
CAMA, DNR, 800-ECR, Diverters, LD

Extenders, Centrex - more!

¥

-

(o 4

Describes in detail how computers pen-
etrate each other, and how VIRUSES,
TROJAN HORSES, WORMS, etc are
implemented. Dozens of computer crime
ans abuse methods and countermeasures.
Includes disk filled with hacker text files
and utilities, and the legendary FLU-
SHOT + protection system (Ed. Choice, PC
Magazine). BBS advice, password defeats,
glossary - more! Manual + PC Disks

'] 4 . [

»
Complete HV device g_lans: Stun Gun,
Taser, Prod, Cane, Flasher, Blaster,

Zapper, Audio/RF/Radar Jammer, Jacob’s
Ladder, Plasma & Van de Graaff Gens,,
Fence Charger, Geiger Counter, Fish
Stunner, Plant Stim., Kirlian, more!

) ‘ 'L g
Fear increases over EM and ultrasonic
mind/body control technologies - espe-
cially implants! Unfortunately, there is
more disinformation published than facts.
Some viclims are often exploited by arm-
chair "experts”. Learn about this shocking
and fascinating phenomenon!

] i N i ()
Electromagnetic Interference and Elec-
tronic Weapon Attacks cause cancer, birth
defects, and profound psychological and
neurological disorders! Destructive to
people, animals, plants, equipment! In-
cludes (we in-
vestigated)! Includes how to verify and
pirg;oim EMI and electronic attack sources,
and s

ecific countermeasures.
EM_B_EMNBJ.AEIE&Tuwrial and plans for
Bowerful ELECTROMAGNETIC WEAP-
NS and LAB DEVICES. Optimum circuits,
freqs, waveforms, intensities.
Thorough, $29. Both of above Only $49!

The most comprehensive, hard-hitting, hi-tech
survival book ever written! Topics include
electronic, computer, commo, chemistry, weap-
onry, Cryplugraphy,_tnerqg cuncealment_, re-
v:nFe, alarm, disguise & change. Designs,
tactics & strategies to survive an increasingly
dangerous andﬁ:rulal world, Field-expedient
use of technology in various threat and conflict
environments and scenarios.

JAT

Exciting electronic and electromagnetic thera-
peutic, diagnostic devices (mostly experimen-
tal). History, descriptions, plans (dozens), avail-
ability from early to modern. While drugs cost
$89, electricity costs pennies! §29.

i

Detailed plans for 3 major electronic thera-
peutic_health devices of the types ap-
proved by the FDA. $19.

card fraud and scams. Protect yourself!

CONS & SCAMS 39

The most comprehensive manual on cons & scams
available! - from the classic to hi-tech. Details 100s,
their many variations, and countermeasures.

STEALTH TECHNOLOGY | &8

to 20%! Every known error -

stealth method and material used to
minimize radar reflections - tactic and
strategy to fight speeding tickets - methods to

detect and jam signals are fully described! $29.

omri ation of 100s of the best eye-popping

articles written by top hackers & phreakers.
ASCII) Covers every major topic in
ackerdom! Comes on 3 HD PC Disks!

UNL )
: 0

Eavesdropping on TV and computer video
signals using an ordinary TV described in detail.
Includes security indust re(porls. Rangeuptol

. Plans include both the Consumertronics and
the original Top Secret Van Eck designs!

» L}

As reported on “60 MINUTES"!
How (fevices can slow down (even
stop) watt-hour meters - while loads
draw full power! Device Flu s into
one outlet and normal loads into
other outlets. Describes meter creep,
overload droop, etc. Plans $29.

: External magnetic ways
(applied to meter) to slow down and stoj
power meters while drawing full loads. Plans $25.

KW-HR METERS: How watt-hour meters work,
calibration, error modes (many), ANSI Standards,
etc. Demand and Polyphase Meters. Experimental
results to slow and stop meters by others. $25.

Special! All 3 (above), Only $59!
)

SWALL=-NEW TOP SECRET
CATALOG. FEATURES

Sy S 200+ SURVIVAL
= PRODUCTS! WILL
< BLow YOUR MIND!
/ MAIL $3, OR §1

WITH ORDER!

ORDER
ToDAY!!
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by
Fred Blechman

Semiconductor
Part Substitution

and stuffing multi-sided printed

to replace it with a part having the iden- ! * Use equal or greater power dissipa-

circuit boards, have resulted in a tical part number and manufacturer. But tion.
huge decrease in size and this is often not possible. For one thing, * Use equal or greater gain bandwidth
increase in component density. it might be a foreign semiconductor not product.

* Use equal or lower switching time.
* Use equal or lower trigger current.
* Use equal or lower reverse current.

readily available from your normal parts
source or, it might be an old part no
longer manufactured.

This is when you are forced to look
for a functional substitute — and this is
where things can get difficult.
Semiconductors have different critical
characteristics, such as maximum volt-
age, current, power, and gain. Specific
circuits can have certain critical require-
ments, such as frequency response, trig-
ger current, linearity, power limit, gain,
etc. What you need depends on your cir-
cuit application. Here are some simple
rules to consider, as they apply in each
case, when looking for a substitute semi-

Compact packaging has made it
very difficult to access and test
many parts at the discrete level.
Much “repair” these days con-
sists of simply replacing com-
plete modules or circuit
boards rather than tracing the

Manuals and Disks

NTE (NTE Electronics, Inc.), ECG
(Philips ECG), and SK (Thomson
Consumer Electronics) parts are
described in detail in thick manuals avail-
able for low cost from each of these man-
ufacturers. In addition, each company
offers computer disks with their database
of available parts and their equivalents.

You'll probably need both the manu-

ponent and replacing it.

Discrete
Components
However, there are still

many electronic equip-
ment malfunctions that

The Old Days are Gone

Repairing radios 50 years ago was a
relatively simple task. A burned out resis-
tor, a leaky capacitor, a defective vacuum
tube, a poor solder connection, or any of
a number of other relatively simple prob-
lems, could be found quickly by observa-
tion or with a signal tracer (which was
nothing more than a common audio
amplifier) or a multimeter.

When television came along, things
got more complex. Much higher voltages
and more sophisticated circuits made an
oscilloscope almost a necessity for trou-
bleshooting. But, once the defective part
or parts were determined, the actual
repair still pretty much depended on a
limited number of discrete components —
tubes, coils, resistors, capacitors, etc.

Audio and video tape recorders
added greatly to the complexity of
repairs. They had more special circuitry,
and many interacting mechanical parts
with their associated wheels, gears,
springs, belts, and sensors. In the last 20
years, computers, camcorders, VCRs,
and all manner of electro-mechanical
devices have come on the scene.

The Big Three Changes

Three major changes in electronics
in the last 50 years have resulted in great-
ly increasing servicing complexity: print-
ed circuitry, semiconductors, and minia-
turization (including surface-mounted
components).

The small size and enormous capa-
bilities of semiconductors, together with
the techniques developed in producing

CRCE IR B I B N LN N N NN

can be repaired with sim-
ple discrete compo-
nents. Once it is deter-
mined fo be the culprit, a burned
resistor, or a shorted or open capacitor,
can usually be unsoldered and

|
|
|
i
|
i
[
i
:
|
problem to an individal com- |
|
i
i
|
i
|
[
i
i
i
i
|

conductor:

* Use equal or greater breakdown volt-
age.

* Use equal or greater operating current.

al and the disk for each company whose
parts you decide to use. While the disks
provide very fast access to part number
equivalents and limited specifications,
you'll need the manuals for detailed spec-
ifications and pinouts.

replaced, even if mounted on a printed
circuit board (PCB). Defining the
requirements to replace the failed part
can usually be determined by the size,
shape, color code, or other markings
on the failed part. The device schemat-
ic (if you have one) will tell you the
proper value needed. Equivalent
replacement parts for resistors, capaci-
tors, relays, coils, etc., are commonly
available from Radio Shack stores or
regular electronic part distributors.

It is when dealing with semicon-
ductors — diodes, resistors, integrated
circuits, and other “solid-state” compo-
nents — that you frequently find your-
self facing the unknown. Literally tens
of thousands of semiconductors with
various characteristics are offered by

dozens of large manufacturers around

UTE QUICKcross - Version 3.1 2094

ain Menu

Projector Rec Belt Corp. (888) 558-9572

Relay Cross Reference

Flyback Transformer Cross Reference
Capacitor Selection Guide

Resistor Selection Guide
Information Section

QUICKFACTS Customer FAX Support

Exit Utilities

Print

House Help

NTE: QUICKCross |
Main Menu ;

the world. How can you determine
what transistor (for example) to use to
replace the one that has failed?

Well, it turns out that vast numbers
of semiconductors are so similar that
several manufacturers each offer a
reduced number of “equivalents” that
cover a broad range of individual part
requirements. In particular, in this arti-
cle, we'll discuss the semiconductor
replacements  offered by NTE
Electronics, Philips ECG, and
Thomson Consumer Electronics. See
the sidebar for addresses and phone
numbers to contact for ordering infor-
mation.

General Rules
for Substitution

Whenever you need to replace a
semiconductor, you can consider it safe

the de-

NTE: Type in the partial
device number and the
replacement number
immediately appears.
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The latest NTE Semiconductors
(716 pages, $4.95) covers 3,500 NTE
semiconductors cross-referenced to over
250,000 US, Japanese, and European
part numbers, including technical infor-
mation. The computer database,
“QUICKCross” is available on 5.25" or
3.5" diskettes for MS-DOS, and 3.5"
diskettes for Windows. Contact NTE for
current prices (around $10.00). NTE also
offers relays, resistors, capacitors, and fly-
back transformers.

The latest (16th Edition) of ECG
Semiconductors Master Replacement
Guide — ECG212R (689 pages, $5.95)
covers nearly 4,000 ECG products, and
features 276,000 cross-references. The
computer database, INSTANT CROSS
Version 2.0 (MS-DOS), consists of three
IBM PC 720K diskettes with a suggested
retail price of $11.00 ECG also manufac-
tures many other electronic products,
including capacitors, circuit breakers, test
equipment, connectors, and surge sup-
pressors.

The SK Replacement Cross-
Reference Directory (784 pages, $4.00)
offers 3,600 replacements for over
235,000 parts, including NTE and ECG
parts. The computer database, SK Cross
Version 3 (MS-DOS), consists of two
1.44 MB diskettes with a suggested retail
price of $5.00.

Since each of the manuals is intend-
ed to provide the same information about
their line of semiconductors and the
equivalents, they approach the task in
similar manners, with slight variations.
The diskettes that contain their databases
come in 5.25" or 3.5" sizes with different
densities and different prices. Contact
each company for the details.

Using the NTE Manual
and Database

NTE Semiconductors 6th
Edition has two tabbed parts: Technical
Guide and Semiconductor Cross-
Reference. The Technical Guide portion
begins with an alphabetical. and numeri-
cal product index section, then devotes
several pages to replacement considera-
tions, including handling and mounting
techniques. This is followed by sections
of data on various types of semiconduc-
tors: transistors; diodes/ rectifiers; high-
voltage devices; industrial
rectifiers/bridges; SCRs/TRIACs;
powerblock/hybrid medules; special
devices; transient suppressors; IC protec-
tors/thermal cutoffs; optoelectronic
devices; voltage regulators; linear inte-
grated circuits; digital integrated circuits;
and microprocessors/memories. This is
followed by sections on flameproof resis-
tors, various types of capacitors, sockets,
and heatsinks. Each of these sections
includes dimensioned outline drawings
and pinouts of each part, making this a
valuable reference book.

However, it is the alpha-numeric
Semiconductor Cross-Reference portion
(over 300 pages in tiny print with seven
columns per page!) that leads you to the
NTE equivalent part numbers. You look
up the part number you have and the
NTE replacement part number is shown.
Next you go to the Technical Guide
numerical index to find the page number
for a detailed description of that part and
its operating characteristics, and the dia-
gram number for the part dimensions and
pinouts.

The QUICKCross database

comes with installation and user
instructions. We used version 3.1 for
MS-DOS, but by the time you read
this version 4 for DOS will be avail-
able, as well as a Windows version.
We found the DOS installation of
four 720K diskettes to the hard drive
took only about five minutes, and
occupied a little over three
megabytes of hard disk space. You'll
need 512K of free RAM and DOS
3.3 or better. Technical assistance, if
necessary, is a phone call away. We
had no questions, since the program
ran very quickly and easily. The pro-
gram runs in color, with no default to
monochrome.

Using QUICKCross could hard-
ly be easier. After a couple of initial
information screens, you can select
what you want from a Main Menu.
The database on these disks includes
not only semiconductors, resistors,

Monday R
18-23/95 I

PNFP Si
£ZSA6AS SK3I7?15 PNP 5i
Z5A606 SK3B25 NP Si
Z5N6HAK SK3B25 PHP 31
25nNBE6L SK3eas PHP Si
Z5ABBGN SK3nzs PHP Si
Z35A6GDGM SK38Z5 PNP Si
23A6063 SK3ezs PRP Si
23A6BO7 SK3825 PNF Si
Z5ABATK SK3825 FRP Si
Z5ABHT7L SK3BZS PHF Si
ZSNBHM SK3BZS PNP Si
Z5A6BYN SKibas FHP 51

SAGETS

SK3Inzs
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i Tra
i Tra
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Tra

nsistor, FM AF DriversOntput
stor, FM AF DriversOutput,
nsistor, AF Medium Pur., TO-39,
nsistor, AF Medium Pur, TO-39,
nsistor, AF Medium Pwr, T0O-39,
nsistor, AF Medium Pur, T0-39,
nsistor, AF Medium Pur, TO-39,
nsistor, AF Medium Pwr, TO-39,
nsistor, AF Medium Pwr, TO-39,
nsistor, AF Medium Pur, TO-39,
nsistor, AF Medium Pur, TO-39,
nsistor, AF Medium « T0=39,
nsistor, Med ium « TO-39,

Med ium

TO-39,

equivalent SK part and short description.

and capacitors, but also has relay and
flyback transformer cross-references.
(Technical details and drawings on
these last two are available in separate
NTE manuals.) FAX support is also
described.

If, for example, vou want to know
the NTE substitute part for a 25A604
transistor, you can select
“Semiconductor  Cross-Reference”
from the Main Menu, and you'll get a
screen that will allow you to type in
three or more characters of the desired
search number. Almost instantly the
screen will display NTE129 as the
replacement, and will also indicate this
is a PNP silicon transistor used for AF
output and packaged in a TO-39 case.
For further details, you would refer to
the NTE Semiconductors manual. If

there should be more than one replace-

NTE QUICKcross — VUersion 3.1 2094

Projector Rec Belt Corp. (888) 558-9572

Industry NTE Device
Device Number Mumber Device Description
2M2222 NTE123A T-NPN,SI-AF-RF AMP,T0-18
2NZ222R NTE123A T-NPN,S1-AF/RF AMP,TO-18
ZNZZ2ZnIAN NTE123A T-NPN, S1-AF/RF AMP,TO-18
2N2222R NTE123A T-NPN,S1-AF/RF AP, TO-18
,
NTE: Sometimes several
related industry numbers
are shown.
Esc Footnotes fain Memu Print

ment, another screen pops up with a list
showing them.

The five cross-reference and selec-
tion choices on the Main Menu all work
the same way. Simple. Fast. But you'll
need the manuals for details — specifica-
tions, outline, pinouts — if you want
those details.

The Information Section offers a
short history of NTE Electronics, tells you
how to get technical literature “for the
asking,” locates the NTE sales offices in
your state or internationally, allows you to
print out an Information Request Form,
and even provides instructions and
encouragement for you to COPY these
disks and distribute them!

QUICKFACTS  Customer Fax
Support gives you the phone numbers
and document numbers to “fax-back” the
index to each of their product lines.

Navigation around the screens
(which are all text-mode in the DOS ver-
sion) is accomplished easily, and the
Escape key gets you back if vou head
down the wrong path. Also you can print
most screens very easily. In general, we
liked this software better than the others
tested. Veery nicely done by Ed Prestwood
at Cybersoft, Inc. (602-759-4849 in
Phoenix, AZ).

Using the ECG Manual
and Database

The ECG Semiconductors Master
Replatement Guide —16th Edition has
a 368-page technical section, a 310-
page cross-reference section, and 11

additional pages describing various other
Philips products. The technical section
begins with an alphabetical and numeri-
cal product index, then devotes six pages
to replacement procedures, including
handling, mounting, identifying, and test-
ing techniques. This is followed by sec-
tions of data on various types of semi-
conductors: transistors (including surface
mount); high-voltage devices; diodes/rec-
tifiers; SCRs/TRIACs; special purpose
devices; transient suppressors; crystals;
opto devices; thermal cutoffs/IC protec-
tors; industrial power modules, linear ICs;
digital ICs; and interface/MPU ICs;
accessories/heatsinks. Each of
these sections includes dimen-
sioned outline drawings and
pinouts of each part.

The over 300-page, small-
print alpha-numeric cross-refer-
ence portion (seven columns per
page) allows you to find the ECG
equivalent part numbers. You
must go to the technical section
for a detailed description of that
part's operating characteristics,
diagram number, and pinouts.

ECG's INSTANT CROSS
database comes on three 3.5"
720K diskettes with a small card
deseribing the installation proce-
dure. It takes about 10 minutes
to install the diskettes onto your
hard drive, and about 3.5 MB of
hard disk space is used.

The program is extremely
easy to use, and can be cus-
tomized with your name and

I
i
i
i
I
i
i
|
i
i
i
|
i
i

— e — =

Call the following manufacturers regarding
prices and ordering information for their cross-
reference manuals and disks:

Customer Service: 800-233-8767

I" address, as well as many color combina-
| tions, or displaved in black and white.

The screens are all DOS text with bor-

| ders. The Escape kev quickly backs
i through the choices if you find vourself
1 where you don't want to be.

After some introductory screens you

: are at the Main Menu where you can
. select finding the ECG replacement num-
! ber, finding an ECG type description,

printing the complete list of parts with

i abbreviated descriptions (about 250K!),

or go to a Utility Menu. Finding a

: replacement number is as simple as typ-
ing in three or more characters and hit-

-

NTE Electronics, Inc.
44 Farrand Street

Bloomfield, NJ 07003
800-631-1250

Philips ECG
112 Polk St.
P.O. Box 309
Greeneville, TN 37744-0309

(Will refer you to your local dealer.)

Thomson Consumer Electronics

2000 Clements Bridge Road

Deptford, N.J 2088
Customer Service: 800-635-2474
(Will refer you to your local dealer.)
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specifications, outline drawings and
pinouts, you must refer to the cross-refer-

integrated circuits; telecommunica-
tion circuits; CMOS/MOS/

(tJ(upUrlgh1 1991, 1994

PHILIPS ECG MASTER GUIDE CROSS RHFERENCE
- Serial # 3234691

NMOS/PMOS; high-speed CMOS;

1 of 1 sarssssssssesssasia
P\rl ]

SAbHY

G Rlpldlernl )

i

ECG: All ECG replace-
ments are shown on a list.

f! fruernl NH'L

1“1 l‘rlni Part Tt 1

I'qilp i‘l;nn

DTL and TTL logic; microproces-
sors and memories; flameproof
resistors; hardware; sockets;
heatsinks; accessories; and voltage
regulators. An exact semiconductor
replacement guide precedes the
main cross-reference of equivalent
replacement parts.

Thompson's SK Cross program
comes on either 5.25" 360K or
3.25" 1.44 MB diskettes. We used
the latter, and had no trouble
installing the program on our hard
drive in less than 10 minutes —
although the program expanded to
almost 12 megabytes of hard drive
space during installation. You must
have at least 310K of free conven-

ting the Enter key; the replacement num-
ber or numbers pop up almost instantly.
At the bottom of the screen is a short
description of the highlighted-item. You
can print the description of the highlight-
ed number by just hitting the F4 key. For
further details (specifications, pinout,
dimensioned outline drawing) you must
refer to the ECG Semiconductors
Master Replacement Guide.

The Utility Menu choice allows you
to select either color or monochrome
monitor, making the program compatible
with older monochrome desktops and
laptops. If you have a color display, you
can choose from eight foreground, back-

ground, highlight text, and highlight back-

CRONCRCR N N N N N BB B B N O BN I B B BRI RN BB RN RN BB NN NCR BNR A BB

ground colors. Another nice feature is
that you can minimize the start-up time
each time you run the program by short-
ening the display time of the initial
screens.

Using the SK Manual
and Database

The SK Replacement Cross-
Reference Directory (last edition is dated
1992) starts with a subject index followed
by an alphabetical and a product index,
then a competitive cross-reference to
Philips ECG and NTE products. This is fol-
lowed by technical sections on SK: transis-
tors; rectifiers; thyristors; optoelectronics;

tional memory, a very modest

requirement.

SK Cross was incredibly fast and

| easy to use. There is no main menu. You
| just type in 1 to 10 of the first characters
i of the desired part number and the
i screen instantly displays a sequential list
+ of 14 industry part numbers. The list
- starts with the characters you entered, or
- the next industry part number in the data-
: base. You can scroll up or down the list to
! other nearby part numbers.

On each screen line you see the

| industry part number, the SK equivalent
| part number, and a short description.

Highlight the line you want, hit Enter, and

| the screen displays additional information
| on that SK part, However, for detailed

ence directory.

If you start the program by typing
“TCE" (no doubt for “Thomson
Consumer Electronics”), the program dis-
plays in color. If you start with “TCE M"
the program displays in monochrome,
making it usable with older desktop and
laptop computers. There is no special
provision to print out results, but you can
simply press the “Print Screen” key on
your keyboard to print any screen in text
and borderline characters. The screen
reverse highlighting is ignored.

Do You Need the Disks?

Although the software is handy for
finding numbers fast, you still may need
to refer to the thick manuals for specifi-
cations, pinouts, and outline drawings to
choose a replacement part for your par-
ticular use. If you have a frequent need,
such as working at a parts house where
you supply substitute parts to local elec-
tronic technicians, the software will get
you a fast replacement part number, but
vou may still have to refer to the compa-
ny's cross-reference directory for the
phuysical package and technical limitations
of the replacement part.

The manuals are extremely useful
references, and NTE, ECG, and SK parts
all will do the job, properly chosen. When
it gets down to the bottom line, the spe-
cific electronic application and your judg-
ment make the difference between a
proper or marginal replacement. NV
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i

CES Winter Show, Las Vegas Nevada
Saturday, January 11, 1997, from 7 p.m. to 9 p.m.
Aladdin Hotel, Suﬂe 2700

Must R.S.V.P. to attend. Please call for details and guest list
Admission by invitation only.
For details confact Novaplex M

2servations. _*

44
Warketing Department at 800-644-6682 ext. 3016
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*NOVAPLEX

The One-Stop Source for Cable Parts, Tools & Accessories

Only Novaplex Brings You So Many Great Low-Cost Converters

- The New Centurion converter offers o number of powerful features:
«parental confrol «fovorite channel memory
sswitched AC outlet «batteries included
«sleep fimer «jumper cable included

«remote confrol included sillustrated user manual cenlm‘lmn
« auto/manual fine-tune »LED display R T T

Infroductory Offer! For o imited 1 lace your orders soon—demand for the Centurion is high!
g el only S65 el i

Nﬁﬁﬁﬁﬁﬁel AR N D Panasonic TZPC 145 Converter

and record another Yok A SA 8511-300 Converter

gzgntity @ ) Unifs sold with wireless remote cantral & hatteries

Features include: porentol control (Panasonic only), lost Panasonic TZPC 145 ' $ 65
channel recall, fovorite chonnel memory, sleep fimer, channel 2 or 3; 10-lot prices

MlLLENNlUM : : fi chonnel 2 or 3 avoilable.

Configure the vari- : gL : it | In quantifies of 10 or more, $65 SA 8511 chonnel 3 8-lot: S 65
ous option pack- s

ageg to suit your ol == lso: Panasonic T2 - PC 175 Series Converter w/volume.
?8_910? Topcases for Panasonic, SA and Jemold (all models) olso
: L GRiEsUm e available. Call for pricing and availobility.

Quality SA-Compatible Remotes Full Line of Jerrold-Compatibles

Also available:
Tocom, Hamlin,
Pioneer, and
Panasonic com-
patibles; ol
prices quoted in
this ad are:
10-lot
prices

SRC 8600A SRC 475A (w/volume)  SRC175A SRC075A PIRC 82A JRC 450A JRCS50A (w/volume) ~ ZRC3 (Zenith)
Operates B&00 o=~ Operotes 8540 & 8590  Operotes 85008590 Operotes all beige Operates Pioneer Operates Jemold DRI~ Opéates P, DPSB, 0PV, Operotes all Zenith
screen progromming  sefies volume-control series nonvolume 8500 series converters 8200 series converters 450 series converters  DON 587, Starcom VI, PM, PZ, ST seies
converters converters converters R DL4 series converters

$6.25 $6.25 $5.75 $5.75 $6.25 $5.75 $5.75 $6.00

Dozens of other items in stock! Call for quantity discounts!

Jerrold- & SA-compatible topcases with lenses from  $3.25 Kester Solder 44 Coresize from  $8.45/roll
Torx Bits & Drivers (all brands) fom  3.95 Jumper cables (1, 3 & 6 ft.) from 60
Capacitors (every voltage) at 1000-lot prices from 06 Jerrold- & SA-compatible bezels & lenses from 95

Call for your free catalog! NO DESCRAMBLER SALES!

Call Toll-Free 8am-6pm PST 800-644-6682

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms

Panasonic™, Jerrold™, Zenith™, Tocom™, Pioneer™and Scientific Atlanta™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc.




OSCILLOSCOPES & ACCESSORIES

TO 100 MHz

TEK TA18 75 MHz Dual Trace Amplifier ..
TEK 7A22 1 MHz High CMRR Dlﬁemnlnal Ampbﬁer
TEK 7B853A 100 MHz Dual Time Base ..
TEK SC502 15 MHz Duai Trace Osnllosoope TMSM series .
ABOVE 100 MHz

TEK 475A 250 MHz Dual Trace O §1,000.00

TEK 7104 1 GHz Oscill .. $4,500.00
with 7A29, TA29-04, 7B|IJ TBIS

TEK 7844 400 MHz Dual Beam O frame .. $750.00

TEK 7844 . 400 MHz Dual Beam $1,250.00

Oscilloscope with 7A24,TA26,7880,7885
TEK 7854 400 MHz Waveform Processing Oscilloscope frame ....... $1,250.00
TEK 7904A . 500 MHz System, with TA24, 7A26, TB92A .. +
TEK 7904A . 500 MHz System, with 7A24, TA26, TB80, 788
TEK 7A13 105 MHz Differential C:
TEK 7A16A 225 MHz Single Trace Amplifier
TEK TA19 600 MHz Single Trace Amplifier ...
TEK 7A19-0pl.4 600 MHz

Single Trace Amplifier, variable delay line
TEK 7A24 400 MHz Dual Trace Ampiifier .
TEK TA26 200 MHz Dual Trace Amplifier .
TEK 7A29 1 GHz Single Trace Amplifier
TEK 7A29-0pt.04 1 GHz Single Trace ...

Amplifier, variable delay line
TEK 7B15 1 GHz Delaying Time Base .
TEK 7B80 400 MHz Delayed Time Base
TEK 7B85 400 MHz Delta Delaying Time Base

STORAGE

TEK 7834 400 MHz Slorage O .. $1,250.00
wiTA24,TA26,7B80,7B85

TEK SC503 10 MHz Dual Trace Storage . ............ovumreniccsiiicensceeer $7100,00
Osdilloscope, TM500 series

SAMPLING

TEK R790ITSMTTINUS 4 12 GHZ oo i $1,750.00
‘Sampling Oscilloscope Syslem

TEK 54 14 GHz Sampling Head ... - $300,00

PROBES

TEK 1101 Accessory Power Supply, for FET pmbes; s St e, DU

TEK P6046 100 MHz Differential Probe .
TEK P6101A 34 MHz 1X Modular Probe, 2m Ia th *NE'
TEK P6108A 100 MHz 10X Modular Probe, 2m length NEW‘ .
TEK P6201 900 MHz 1X/10X/100X FET Probe
TEK P6202A 500 MHz 10X FET Probe ............
TEK P6203 10X 1 GHz Aclive Probe, for 11000 series .
TEK P6701-0pt.02 O/E Converler, .........
450-1050 nm/0-1 mW: DC-700 MHz ST conn.

CALIBRATION

$675.00

TEK 067-0587-01 Signal Standardizer ...........ocrmmmiersiinsmssmnnene $900.00
Calibration Plug-in, 7000 series

TEK CG5001-0pL.01/TM5006 Programmable ... iriecener $7,000.00
Oscilloscope Calibralor, with power module

TEK CG551APITMS506A Oscilloscope Calibrator, ......... .. $3,500.00

with pulse head & power module

WAVEFORM GENERATORS

FUNCTION

HP 3310A 5 MHz Function Generator .

HP 3310B 5 MHz Function Generalor, .
monocycle & var.phase Irigger

HP 3312A 13 MHz Funclion Generalor, sweep, AM, FM ...

TEK DD501 Digital Delay & Burst Gen., ishitads
for funclion & pulse gen's

TEK FG501 1 MHz Function Generator, TM500 series .

TEK FG502 11 MHz Funclion Generator, TM500 series

TEK FG503 3 MHz Function Generalor, TM500 series .

TEK FG504 40 MHz Funclion Generator, TM500 series

TEK RG501 Ramp Generator, TM500 series .

:$225.00

WAVETEK 23 12 MHz S‘l 100.00
Synthesized Function Generator

PULSE

HP 2148 10 MHz Pulse Generalor, ..... ... $1,650.00

50V/50 Ohms, aulo duly cycle
HP 2148-001 10 MHz Pulse Generalor, .......

50 V/50 ohms, counted burst opt
HP 80058 20 MHz Dual Output Pulse Generator
HP 80078 100 MHz Pulse G
HP 80138 50 MHz Dual Oulput ......

Pulse Generator, 3.5 n$ fixed Tr
HP 8015A 50 MHz Dual Oulpul Pulse Generalor ......
HP 8080A/B1A/82A/83A 300 MHz Word Generalor ...
HP BOBOA/91A/92A/93A 1 GHz Single Channel Pulse Generator
HP 8080A/91A/93A 1 GHz Clock Generalor ...
HP B082A 250 MHz Dual Oulput Pulse Genera lor
PHILIPS PM57858 125 MHz Dual .

Output Pulse Gen., burst mode, 1 nS Tr
TEK PG501 50 MHz Pulse Generalor, TM500 series ..
TEK PGS02 250 MHz Pulse Generalor, Tr<1nS, TMS500 series
WAVETEK 801 50 MHz Pulse Generalor ..

. $2,000.00

WE BUY AND SELL

Inquiries 303-438-9662

» Fax 303-438-9685

Orders only 800-538-1493

530 Compton St., Unit

PROGRAMMABLE

HP 3314A Mulli-Waveform Generalor, ..............cceuim i $3,500.00
0.001 Hz-18.99 MHz, HPIB

HP 3325A-002 Synth Function Gen., .. $2,400.00
1 uHz-21 MHz, 40V oul 1 uHz-1 MHz

HP 81604 50 MHz Programmable Pulse Generator, HPIB . $2,500.00

HP B165A-002,003 Prog. Signal Source, . $2,000.00
1 mHz-50 MHz, log sweep, rear oul

TEK AWG5102 Arb Waveform Gen., ...... S — P L
20 MS/s,12 bits,50ppm synthesis <1MHz

TEK AWG5105 Arbitrary Waveform Generator, .....c.ocvveinionn. $1,700.00
50 MSis, 12 bits

TEK AWGS5105-0pt.02 Arbitrary Waveform Generalor, ... $2,200.00
dual channel opfion

TEK FG5010 Programmabie 20 MHz Function ... $1,200.00
Generator, TM5000 series

TEK PFG5505 Programmable ... $900.00
12 MHz Pulse/Function Generator

WAVETEK 288 20 MHz Synthesized ..........cccocniiiiiiniienivionn - $1,500.00

Funcfion Generator, GPIB

VOLTAGE & CURRENT

VOLTMETERS

HP 3456A 6-1/2 Digil Voltret ... $850.00

KEITHLEY 181 6-1/2 digit Nawunaler . $1,500.00
10 nV sensitivity, GPIB

SOLARTRON 7081 8-1/2 digit VOIMELEr ..........cormimisimnirassinscnne. $3,900.00

SOLARTRON 7150 5-1/2 digit i , GPIB ... $450.00

CALIBRATION

FLUKE 332B/AF DC Voltage Calibrator, ...............occcemiiermmensccsnnee. $675.00
0-1111V, 0-50 mA, 7 decades

FLUKE 343A DC Voltage Calibralor, .............cc.ccimcnmmiinn: $1,375.00
0-1100V, 7 decades, 20 ppm acc

FLUKE 515A Portable Calibrator, ............c.ccoiiiimininci . $1,500.00
DC/AC/Ohms, line & batlery power

FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-20 A . $3,750.00

FLUKE 720A Kelvin-Varley Voltage Divider, 7 decade . $2,250.00

FLUKE 731B DC Reference Standard ........ . $400.00

FLUKE A55-series AC Thermal Converters 300.00

HP 11049A AC Thermal Converter, 3V, 20 Hz- 175.00

VALHALLA 2703 AC Volt.Std,, $2,500.00
0-120V/10 Hz-100 kHz; 120—1200\4’1‘10 Hz | I(HZ

VOLTAGE SOURCES

HP 8114A Precision Dual Range ...............ccommrrmsessmmssmm s S8 19:.00
Power Supply, 20V2A/40V 1A

HP 6115A Precision Dual Range Power SUppY, ... $873.00

50V 0.8A 1100V 0.4A
CURRENT METERS & SOURCES
DRANETZ 656A /(3)TR2019A CUmen wv..evvermesserevsssssasissmssmerssrans $5,000.00
Demand Analyzer, wi(3) curren! probes 300A max.
FLUKE Y5020 Current Shunt, to 20 A, 0.01 ohm, DC-5kHz ...
HP 6177C DC Current Source, lo 50V, 500mA ......
HP 6181C DC Curmenl Source, 1o 100 V, 250 mA
HP 6186C DC Cument Source, lo 300V, 100mA
KEITHLEY 414A Picoammater, 0.1 nA-10 mA .

..$400.00
.. $600.00
..$675.00
.. $750.00
325.00

KEITHLEY 486 Picoammeter .. ,500.00

KEITHLEY 614 Eleclromeler ... $1,000.00

KEITHLEY 642 Eleclrometer ...... $2,900.00

LEEDS & NORTHRUP 4360 Precision . $650.00
Current Shunls, 15-500 Amp

TEK CT-5 -0pl.05 High Current .. .. $500.00
Transformer for PEOZUAS:SOZ ln 1DOOA

VALHALLA 2301 Programmable ... .. $1,250.00
Single Phase Power Analyzer

VALHALLA 2575A AC/DC Active Current Shunt, ........................ $1,000.00

20 mA-100 A, DC-10 kHz

IMPEDANCE & COMPONENT TEST

L.C.R.

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

E.S.I. 296V 4-1/2 Digit LCR Bridge, 120 Hz & 1 kHz

HP 4261A 3-1/2 digit LCR Meter, 120 Hz/1 kHz

HP 4262A-101 4-1/2 digit LCR Meler, ................
120 Hz/1 kH2/10 kHz, HPIB

STANDARDS

E.S.|. RS-925 9-Decade Resnslur,om ohm-1.2 Megohm

E.5.. SR1010 Resistance Transfer ..
Standards, 1 ohm-100 K/step

..$550.00
.. $700.00
.. $1,000.00
. $2,200.00

E.S.1. SR1050-10M Resislance .. S e et 8L
Transfer Standard, 10 Magohms-'step
FLUKE 5450A P mable Resistance Standard, 2 & 4 wire ... $1,750.00

GR 1403-SERIES Standard Air Capacitors, 0.1% accuracy ...
GR 1406 Standard Air Capacitors, GR900 connector, 0.1% acc.
GR 1409-SERIES Standard Mica Capacilors, 0.05% accuracy .....
GR 1412-BC Decade Capacilor, 50 pF - 1.11115uF . 5
GR 1432-N 5-Decade Resislor, to 11,111 ohms, 0.1 uhm res
GR 1432-U 4-Decade Resislor, .
0-111.10 chms, 0.01 ohm resolution
GR 1433-U 4-Decade Resislor, 0-111.0 ohms,
0.01 ohm resolution
GR 1433-X 6-Decade Resislor, .............
10 111,111.0 chms, 0.1 ohm res.

.- $150.00

*C, Broomfield, Colorado 80020

GR 1434-G 7-Decade Resistor, ...$400.00
0-1,111,111.0 ohms, 0.1 ohm res.

VALHALLA 2724A Programmatie Resistance . ... $1,675.00
Slandard, 0-11 Gigaohms, GPIB

HI & LO RESISTANCE

HP 4329A High ResiSIance MBLEY, ............crmerensrsssiissnssnssesanse $1,990,00
5E5-2E16 Ohms, 10-1000V test

VALHALLA 4150-ATC 4-1/2 digit Ohmmeter, . $1,000.00
20 milliohms-2 kilohms, 4-wire

CURVE TRACERS

TEK 576 Curve Tracer, with standard test fixture .. $2,350.00

TEK 577D1/177 Storage Curve Tracer, .. .. $2,250.00
with standard tesl fixture

TD.R.

TEK 1502B-03,07 TDR,, .. . $4,750.00
0-2000 feet, charl recor

TEK 1503-0pL04 Time Domain Reflectometer, ..... §1,900.00
0-50,000 feel,chart recorder

POWER SUPPLIES
SINGLE OUTPUT
HP 62008 Dual Range POWer SUDDIY, ... s sissssssssesssassonne

20V 1.5A/40 V0.75 A CVICC
HP 6201B 20V at 1.5A CVICC Power Supply .
HP 62068 Dual Range 0-60V 0.5 A /0-30V 1 A CV/CL Supply
HP 62078 160 V al 200 mA CV/CC Power Supply
HP 62098 320V at 100 mA CV/CC Power Supply
HP 62608-027 10V al 100A CVICC Power Supply
HP 6261B-027 20 V at 50 A CV/CC Power Supply
HP 62638 20V al 10 A CVICC Power Supply ..
HP 6266B 40V al 5 A CVICC Power Supply ..
HP 62678 40V &l 10 A CV/CC Power Supply
HP 6268B-027 40 V at 30 A CV/CC Power Supply
HP 6299A 100V at 750 mA CV/CC Power Supply
HP 6384A 4.0-5.5V al 8 A CV/CL Power Supply .
HP/HARRISON 8443B 120 V al 2.5 A CVICC Power Suppl!
LAMBDA LES-EE-03-OV36Vat....

14.5 A CVICC Power Supply, LED

. $500.00

ere

SORENSON DCR 110-45T 110V at 45 A CV/CC Power Supnlr . $2,200.00

SORENSON DCR 300-68 300 V... e e $950,00
al 6 A CV/CC Power Supply, 120 VAC 30 A line

SORENSON DCR 300-8A 300V al ., iy e ks SOOI
8 A CVICC Power Supply, 20&‘230 VAC Imu 4

SORENSON SRL 20-12 20V at .. B . $550.00
12 A CVICC Power Supply, k:m noise

SORENSON SRL60-8 60V al B ACVICC ..o $950,00
Power Supply, low noise

TEK PS501-1 Power Supply, 0-20 V, 2 MV r€S., «.cc.vvvernvinscvnrmrereseannece 317500

400 mA, TM500 series
MULTIPLE OUTPUT
HP 62278 Dual 25 V al 2 A CVICC Power Supply, tracking
HP 6253A Dual Outpul 20V 3 A CVICC Power Supply ..
HP 6255A Dual Outpul 40V 1.5 A CVICC Power Supply b
TEK PS5010 Programmable Triple Power Supply, TM5000 series ....... $800.00
MISCELLANEOUS
HP 59501A HPIB isolated DAC/Power Supply ngramrna
HP 6824A Bipolar Power Supply/Amplifier, to 50V, 1A ...
HP 6827A Bipolar Power Supply/Amplifier, to 100 V, 500 mA .
KEPCOQ BOP 100-4M Bipolar Supply / Amp ifier, 0-100V, 0-4

KIKUSUI PLZ-300W Programmable ... $700.00
Load, 0-60V, 0-80 A, 300 Watls max

KIKUSUI PLZ-72W Programmable Load, ... 3225.00
4-110V, 0-12 A, 70 Walls max.

TRANSISTOR DEVICES DAL-50-15-100 $200.00

Programmable Load, 0-50V, 0-15 A, 100 Walls max.

TIME & FREQUENCY

UNIVERSAL COUNTERS

HP 5315A-001 100 MHZ/100 NS ....cooooooeeecve s 9650.00
Universal Counler, TCXO reference

HP 5315A-001,003 100 MHz/100 nS ., i o |
Universal Counter, TCXO, 1 GHz C-channel

HP 5316A 100 MH2/100 nS Universal Counter, HPIB ... $750.00

HP 5316A-003,006 100 MHz/100 nS Gounter, ... $1,100.00
1 GHz C-ch,, offset/normalize

HP 5334A 100 MHz Universal Counter, HPIB ... $875.00

HP 5335A 200 MHz Universal / S ical Counter $1,500.00

HP E1420A-010,030 VX1 card 200 MHZ/ 208 .......cociiiciiniis . $900.00
Univ. Counter, TCXO& 2.5 GHz C-ch

PHILIPS PME654/056 120 MHZ/ 2nS .. TR e ¢ 1T
Programmable High Res. Counler, OCXO,GPIB

RACAL-DANA 1882-04,55 100 MHz/1 nS .. . $850.00
Univ. Counter, 1.3 GHz C-channel, OCXOGPIB

TEK DC5004 Programmable 100 MHz/100nS ... $350.00
Counter/Timer, TM5000 series

TEK DC5009 Programmable 135 MHZ Univ. ... $600.00
Counter/Timer, TM5000 series

TEK DC5010 350 MH2/3.125 nS Univ. Counter, TM5000 senes ...... $1,000.00

TEK DC503A 125 MHz Universal Counter/Timer, TM500 series .. $450.00
FREQUENCY COUNTERS
EIP 575 18 GHz Source Locking Counter, GPIB .... ... $3,250.00
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90 DAY WARRANTY PARTS AND LABOR -
TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

FLUKE 7220A-0pl.111 1.3 GHz ... . $650.00
Communications Counter, TCXO ophon
HP 5340A-001,011 18 GHz Frequency Counter, .........c.ccoccverovr. $1,900.00

OCXO reference, HPIB
HP 5340A-005,011 23 GHz Frequency Counter, HPIB
HP 5342A 18 GHz Frequency Counter ..
HP 5342A-003,011 18 GHz Freq.Counler,
+22 dBm,-20 dBm dynamic range, HPIB
HP 5342A-01,04,05,11 24 GHz Frequency ..........ccoocvurcevnscenen $3,900,00
Counter, OCXO, DAC, and HPIB
HP 5345A/5355A/53568 .
26.5 GHz CW/Pulse Fraquency Cnmler
HP 5382A 225 MHz Fr
MISCELLANEOUS
HP 105A Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz ...
HP 5087A-031 Distribution Amg., .............
0.1/1.0/5.0 MHz x 4 channels each

AUDIO & BASEBAND

SPECTRUM ANALYZERS

HP 8556A LF Section, 20 HZ-300 kHZ ........cccvcvennsinsemssresssansnisnsiassass $500.00

TEK 7L5-0pl.025/L3-1 Spectrum $2,250.00
20 Hz-5 MHz, 75 /600 / 1M0hrns

DISTORTION ANALYZERS

HP 334A Distortion Analyzer, 5 Hz-600 kHz, -60 dB, aulo nuliing ........ $550.00

HP 339A Distortion Analyzer, buill-in low distortion osc $2,400.00

TEK DA4084 P Dislortion y it . $1,500.00
0.0025% THD, w/frame

RMSVOLTMETERS

FLUKE 8920A True RMS Voltmeler, 180 uV-700'V, 10 Hz-20 MHz
FLUKE 8921A True RMS Volimeter, 180 uV-700V, 2 Hz-2 MHz ...
OSCILLATORS
FLUKE 6011A Synthesized Generalor, 10 Hz-11 MHz, 10 Hz res.
HP 204D Oscillator, S HZ-1.2 MHZ, ...,
5 VRMS, B0 dB slep aftenualor
HP 209A Sine/Square Wave Generator, 4 Hz-2 MHz, 5 VRMS max. ...
HP 239A Low Distortion Oscillator, 10 Hz-100 kHz .
HP 652A Tes! Oscillator, 10 Hz-10 MHz ..
ROCKLAND 5100 Synthesizer, 1 mHz-1 999999999 MHz
TEK SG502 Si Osc.,
5 Hz-500 kHz, 70 dB ﬂapaﬂm TM500
10 Hz-100kﬂz. intermod.opl.
MISCELLANEOUS
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual display .
HP 4437A Step Altenualor, 0-119.9.d8, .
DC-1 MHz, 600 ohms unbal.

... $700.00
... $700.00

§1,200.00
... $200.00

$1,000.00

.$900.00
.$200.00

KROHN-HITE 3103 High/Low Pass FIer, ...............c.oc.conincnicer. $500.00
10 Hz-3 MHz, 24 dBloctave
KROHN-HITE 3202 Dual High-Pass/Low-Pass Filter, ....................... $600.00

20 Hz-2 MHz, 24 dBloct

KROHN-HITE 3342 Dual HPILP Filler, 0.001 .ovvvvorcoeconnrisnrs $1,100.00
Hz-99.9 kHz, 48 dBloclave

KROHN-HITE 3750 LP/HP/BP/BR Filer, . $700.00
0.02 Hz-20 kHz, 6/12/18/24 dBlocl

ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kHz

TEK AMS502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series .

8575
RF & MICROWAVE

SPECTRUM ANALYZERS

HP 11517A/1BA/19A20A Mixer, .. . $675.00
12.4-40 GHz, wiadaplers, erSSSA 8565-\ ele.

HP 11870A WR28 Harmonic Mixer, 26.5-40 GHz . ... $1,100.00
HP 11970Q WR22 Harmonic Mixer, 33-50 GHz . . $1,400.00
HP 11970U WR 19 Harmonic Mixer, 40-80 GHz . $1,400.00
HP 1197 1A WR28 Harmonic Mixer, 26.5-40.0 GHz, for Bﬁﬁw . $1,100.00
HP 1197 1K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 85698 . $1,100.00
HP B406A Comb Generator, 1/10/100 MHz increments, to 5 GHz ....... $450.00
HP 8444A-058 Tracking Generalor, ................ e 5

0.5-1500 MHz, for 8554,8568 elc.
HP 84458 Preseleclor, 15—18 0 GHz, for HP B555A .

HP 8559A/853A S ly
10 MHz-21 GHz, 1 kHz res., widisplay

TEK 7L13/7613 Specirum Analyzer, .. . $2,250.00
1 kHz-1.8 GHz, 30 Hz m'm.ra&.w"ram

TEK TR502 Tracking Generalor, 0.1-1800 MHz, for 7L12/13/14 . $1,250.00

TEK TRS503 Tracking Generator, 0.1-1800 MHz, for 492/4/5/6 ..
NETWORK ANALYZERS

HP 115894 Bias Network, 0.1-3.0 GHz, NI ..........coocvvcrerrcerer. $350.00
HP 11590A Bias Network, 1.0-12.4 GHz, N() ...... .$375.00
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7
HP 116658 Modulator, 0.15-18.0 GHz, for use with 8755/6/7
HP 11866A Reflectometer Bridge, 0.04-18 GHz, for 87558756

. $1,375.00

HP 8407A/8412A/8601A N - ¥, 250 00
100 kHz-110 MHz, mﬂlmpgmcmlor

HP 850500 APC7 Calibration Kit, for 8510 serie: . $1,100.00

HP 8505A-005/8503A Network An., = $5,000.00

0.5-1300 MHz, w/S-Parameler & p\‘lmm

HP 8755C/(3)11664A/182T Scalar Network . $1,750.00
An, wi3 deteclors, 10 MHz-18 GHz &fram

HP 8756A/(3)11664A Scalar Network .................... .. $3,750.00
Analyzer, wi(3) detectors, 0.01-18 GHz

NARDA 7000A/7202/7206 Microwave ... e (L)
Multimeler System: malaranalymu 1 \BBH:

WAVETEK 1038D14A/H12/V13x2 Scalar Network ......................... $2,200.00
An,wi(3)15882 WR28 deteciors,26.5-40 GHz

WILTRON 640/GS0/E(2)/7B50(2) Network An., ... $1,675.00

wi1-1500 MHz source, (2) log amp, (2) det.

SIGNAL GENERATORS

FLUKE B060A/AN Synthesized Signal Gen., ...........coocrvcnncnn. $2,000.00
10 kHz-520 MHz, 10 Hz res,GPIB

GIGATRONICS 600/10-18, opl.06 Synthesized ... $3,000.00

Source, 10-18 GHz, 1 MHz res., OCXO, GPIB
GIGATRONICS 875/50 Levalled Multiplier, x4,
50.0-75.0 GHz oulput, -3 dBm

. $3,500.00

GIGATRONICS 875/86 Levelled Multiplier, ................c.coccccouneneee $7,000.00
26.5-40.0 & 50.0-75.0 GHz outpuls

GIGATRONICS 910/12-18,0p16,14,16 .. e $3,500.00
Synthesized Source/Sweeper, 12- 18 GHz 1 Hz res OCXO

HP 85100V Frequency Mull., e $4,250.00
10-15 GHz in / 50-75 GHz c-ul >0 dBm

HP 8616A Signal Generator, 1.8-4.5 GHz $450.00

HP 8640B-001,002,003 Signal Gen.. .......
0.5-1024 MHz, AM, FM, var. audio osc.

$2,750.00

HP B647A-1ES Synth. Signal GEN., ............occonmmrrmermmmmmsmmennsinees $3,750.00
0.25-1000 MHz, display res. 10 Hz

HP B654A Signal Generalor, 10-520 MHZ, ..........ccoocevniciececcccncr 962500
calibrated AM & uncal. FM

HP 8656A Signal Generalor, 0.1-990 MHZ, ..........ccccconeiiencrineccere $2,900.00
100 Hz res, AM, FM, HPIB

HP 8660C/86602B/86632A Synthesized Signal Gen., .................. $2,750.00
1-1300 MHz, 1 Hz res., AM, FM

HP 86600/86603A/866328 Synthesized Signal .................oo.. $7,000.00

Generator, 1-2600 MHz

WAVETEK 807 Signal Generalor, 7.0-11.0 GHz, 0 dBm levelled ..... $1,000.00

SWEEP GENERATORS

HP 8350A/86280B-H08 Programmable ... S R s $5,500.00
Sweep System, 2.0-22.0 GHz, +4 dBm Mg

HP BG0DA Digilal Marker, for HP B601A .. .$400.00

HP 8601A Generalor/Sweeper, 0.1-110 M .$500.00

HP 8620C Sweep Oscillator Frame ... .$550.00

HP 8620C-011 Sweep Oscillator mee HPIB, pmgmmmabte .$675.00

HP 86222B-002 RF Plug-in, 1........ i $1,750.00
0-2400 MHz, +10 dBm levelled, slep alten

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

HP 86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm levelled

HP 86240A-002 RF Plug in,
2.0-8.4 GHz, +14 dBm Ivid., TOdB slep att.

HP 8624 1A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ..

HP 862420-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levell

HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm levelled .

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

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

HP 86260A-H04 RF Plug-in, 10.0-15.0 GHz, +10 dBm unlevelied

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

HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled .

WAVETEK 962 Sweep Generator, ...... S
1.0-4.0 GHz, markers, +12 dBm unlvld

POWER METERS

ANRITSU MP-81B/ML-B3A Power Meter, ..............couusssissrrressens
75-110 GHz (WR1D), -20 Io +20 dBm

ANRITSU MP-82B/ML-83A Power Meler, .............coicieuiniiiiiniins
90-140 GHz (WR&), -20 lo +20 dBm

BOONTON 42B/41-4E Analog Power Meter, ............c..cocoovciicivimnnicann
with 1 MHz-18 GHz sensor

BOONTOM 42B/42A-83 Analog Power Meler, ... $375.00
with 1 MHz-8.4 GHz N(f) sensor

GENERAL MICROWAVE 476/4240A Power .. . $375.00
Meler & Sensor, 0.01-18 GHz, -35 to +10 dBm

HP 432A/478A Power Meler, 10 MHz-10 GHz, -20 1o +10dBm [s. ...... $375.00

HP 432A/84788 Power Meter, 10 MHz-18 GHz, -20 to +10 dBm fs. ... $§500.00

HP 432C Autoranging Digital Power Meter, 10 uW-10 mW 5. ...

HP 435A/8481A Power Meter, 10 MHz-18 GHz, -30 to +20 dBm ‘1 Dﬂﬂ 00

HP 435A/8481H Power Meter, 10 MHz-18 GHz, <15 to +35dBm ..... $1,150.00

HP 435A/8482A Power Meter, 100 kHz-4.2 GHz, -30 to +20 dBm ... §1,000.00

HP 435A/8482H Power Meler, 0.1-4200 MHz, -15 lo +34 dBm ........ $1,150.00

HP 435A/8483A Power Meter, ............ - ... $1,000.00
0.1-2000 MHz, -30 to +20 dBm, 750hms

HP 436A-022 Digital Power Meter, HPIB option ....... ... $1,400.00

HP K486A WR42 Thermistor Mounl, 18.0-26.5 GHz, ... $350.00

HP Q8486A Power Sensor, 33.0-50.0 GHz, WR22, lor &35.'6#13 ..... $1,500.00

HP R486A WR28 Thermistor Mount, 26.5-40.0 GHz, for 432 series ... $350.00

RF MILLIVOLTMETERS

RACAL 9303 TRMS LBVEI MBIEE, ...........ooovvrrimviversisrssssesssins ssassasresssnsne
10 kHz-2 GHz, -77 lo +23 dBm, GPIB

AMPLIFIERS, MISCELLANEOUS

AILTECH 7618E Noise Source, .
10 MHz-18 GHz, SMA(m), 15 dB ENR

BOONTON 82AD FM/AM Modulation Meter, 10-1200 MHz

HP 8447A-001 Dual Amplifiar, 0.1-400 MHz

HP 8901A-002,010 Mc i
Analyzer, 150 kHz-1300 MHz, OCXO, int cal,

M.PD, LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2Walls ..

M.ED. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Walls

MARCONI TF2304 AM/FM Modulation ... iy
Meter, 18-1000 MHz, FM dev.1. 5-150le

MICROWAVE SEMI.CORP.MC5112 ..
Noise Source, 25.5 dB ENR, 1.1 D~12 l GHz‘ N(m). *23 VDC

COAXIAL & WAVEGUIDE

AMERICAN NUCLEONICS AM-432 ..........ooviinreniirinrssionisesssssesecssens son $95.00
Cavity Backed Spiral Antenna,LHC, 2-18 GHz, TNC({f) "NEW*
CONTINENTAL MW.ATOOL PLPT42 WR42 .
Low Power Termination, 18-26.5 GHz, 1 Wa
FXR/MICROLAB S3-02N Triple Stub Tuner, .
200-1000 MHz, 100 Watls max., N(mﬂ}
GR 874-LTL Constant Impedance ...
Trombone Line, 0-44 cm, DC- 2Gﬂz
GR 900-Q GRS00 14mm Inlersenies Adaplers ...
HP 116910 Directional Coupler, 22 dB, 2-18 GHz

$2,500.00
$3,250.00
$500.00

$875.00
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HP 116820 Dual Directional Coupler, 22 dB, 2-18 GHz .............cccoenee.
HP 7750 Dual Directional Coupler, 20 dB, 450-840 MHz ....
HP 776D Dual Directional Coupler, 20 dB, 940-1900 MH:
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ..
HP 7780 Dual Dir.Coupler, 20 dB, 100-2000 MHz, N(rruwn
HP 7780-011 Dual Dir.Coupler, 20 dB, .

100-2000 MHz, APC7/N(f)
HP 8470B-012 Crystal Detector, 10 MHz-18 GHz, neg. pol., N(m)
HP B8498A-030 30 dB Attenuator, 25 Walts, DC-18 GHz, N(mﬂ'}
HP K382A WR42 Precision ..

Rotary Vane Atten., 0-! SCIdB 18 26 5 GHz
HP K422A WR42 Flal Broadband Deleclor, 18.0-26.5 GHz
HP K532A WR42 Frequency Meler, 18.0-26.5 GHz .
HP K752 A/C/ID WR42 Directional Couplers, ............

3/10/20 dB, 18.0-26.5 GHz
HP K870A WRA42 Slide Screw Tuner, 18.0-26.5 GHz
HP K914B WR42 Moving Load, 18.0-26.5 GHz
HP Q7520 WR22 Directional Coupler, 20 dB, 33-
HP R375A WR26 Variabie Altenuator, 0-20 dB, 26.5-40 GHz
HP R422A WR28 Flal Broadband Delector, 26.5-40 GHz
HP R532A WR28 Frequency Meler, 26.5-40.0 GHz ...
HP R914B WR28 Moving Load, 26.5-40 GHz ..
HP X813A WR90 High Power Load, 500 Watts, 8.2-12.4 GHz
HUGHES 45111H-2000 WR28 Isolalor, 25 dB, 26.5-40 GHz ,
HUGHES 45113H-1000 WR19 Isolator, 25 dB, 40-60 GHz .
HUGHES 45514H-1001 WR15 Stepper ...

Maotor Driven 4-Port Switch, with drNer
HUGHES 45521H-2000 WR28 Manual 4-Position Swilch
HUGHES 47316H-1111 WR10 Tuneable ... -

Deleclor, 75-110 GHz, poslllvepolmty
HUGHES 47974H-1000 WR15 SPST PIN Switch, ......co.ccoccovcirviraenns

250 MHz speed, 60-62 GHz response
M/A-COM 3-19-300/10 WR19 Directional ..

Coupler, 10 dB, 40-60 GHz
NARDA 25171 Level Sel Attenuator, 0-17 dB, 2-8 GHz, SMA(I) .
NARDA 26298 20 dB Atienualor, 150 Watts, DC-1 GHz, N(i/f)
NARDA 3000-SERIES Directi Couplers
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ..
NARDA 3090-SERIES Precision High ufauwﬁy Gwders
NARDA 369BNF High Power Termination, .

175 Walls, 0.7-18 GHz, N()

NARDA 3753B Coaxial Phase Shifter, ... $1,250.00
0-60 deg./GHz, 3.5-12.4 GHz

NARDA 4000-SERIES SMA Miniature Directional Couplers ................. §75.00

. $225.00

$100.00
$175.00

NARDA 42036 Directional Coupler, 6 dB, 2-18 GHz, SMA(ITY) ...
NARDA 4246B-20 Directional Coupler, 20 dB, 6-18 GHz, SMA(f)
NARDA 4317-2 Power Divider, 18.0-26.5 GHz, 3.5mm ...........
NARDA 4799 Level Sel Attenuator, 0-15 dB, 4-18 GHz, SMA(f) .
NARDA 5070-SERIES Precision Refleciomeler Couplers
NARDA 765-20 20 dB Attenualor, 50 Watts, DC-5 GHz, N(m/f) ..
NARDA 768-20 20 dB Attenwator, 20 Watts, DC-11 GHz, N(m/f)
NARDA 792FF Variable Altenuator, 0-20 dB, 2.0-12.4 GHz ...
PAMTECH KYG 1014 WR42 Junclion Circulator, 18.0-26.5 GHz

SONOMA SCIENTIFIC 21A3 WR42 .. $125.00
Circulalor, 20 dB, 20.6-24.8 GHz

SPACEK LABS DQ-1 WR22 Flal ...ccciimiimimmmisninsssssisassssnrisnsssssssss $900.00
Broadband Detector, 33-50 GHz

TELONIC TTF-2250-5-5EE Tuneable Bandpass .................c......... $350.00
Filler, 1.5-3.0 GHz, 5% 3 dB BW, N(f)

TRG V510 WR15 Precision ROtary ..................ccccooorcoreiccccrrric. $1,000.00

Vane Atien., 0-50 dB, 50-75 GHz
TRG V551 WR15 Frequency Meler, 50-75 GHz ..
TRG V559-10 WR15 Directional Coupler, 10 dB, 50-75 GHZ
TRG W510 WR10 Precision Rolary
Vane Atten., 0-50 d8, 75-110 GHz _
TRG W551 WR10 Frequency Meler, 75-110 GHz .
TRG W559-10 WR10 Directional Coupler, 10 dB, ?5—110 GHz
'WAVELINE 822 WR42 Precision Rolary Vane Atlen., ............
0-50 dB, 18-26.5 GHz
WAVELINE 898-DR WRA42 Frequency Meter, 18.0-26.5 GHz ..............
WEINSCHEL 49-6-34 6dB ..........
Atienuator, 150 Watts, DC-8 GHz, N(fim)
WILTRON 26N50 Precision Terminalion, N(m}), DC-18 GHz .................
WILTRON 87A50 VSWR Bridge,
2-18 GHz, 35 dB dir., APCT lesl porl

LOGIC

HP 5005A Signature Multimeter .
HP 8170A-002 Logic Pallern Generalor,

2 MB/s, address driver option
TEK 1240 Logic Analyzer, w/(36) 50 MHz channels ....................... $1,500.00

COMMUNICATIONS

HP 4972A/18182A LAN Protocol Analyzer, with software ................ $2,500.00

HP 59401A HPIB Bus Analy $700.00

TEK 1411R-opl.04 PAL Test Gen. $2,750.00
w/SPG12,TSG11,TSP11,TSG13 TSG15 TSGW

TEK 147A NTSC Tes! Signal Generator, with noise lest signal ............ $800.00

TEK 520A NTSC $1,200.00

MISCELLANEOUS

.. $2,750.00

PAR.5205-94,95,96,98 Lock-In Amp,
20 Hz-20 kHz, inl. osc., inflog, GPI!

PA.R. 5206 Two-Phase Lock-In Amplifier, 2 Hz-200 kHz .

PA.R.5208-92,94,97,98 Two Phase Lock-In Amp., .....
5 Hz-20 kHz or 200 kHz, GPIB

TEK TM5006 5000-senes 6-slol Programmable Power Module .

TEK TM503 500-series 3-slot Power Module ...

TEK TM504 500-series 4-slot Power Module

TEK TM506 500-series 6-slotl Power Module ...

TEK TM515 500-series 5-slot Traveller Power Module .
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CA - LIVERMORE - Swapmeet. Las Positas College.
Noel Anklam 510-447-3857

CO - DENVER - Computer Show & Swap Meet.
Jefferson Co. Fairgrounds. Greg 303-444-2664

DE - NEWARK - Computer Show. {niversity of
Delaware. MarketPro 301-984-0880 xt15

FL - PALM BEACH GARDENS - Computer Show.
Marriot. 4000 RCA Bivd. Narisaam 770-663-0983
KY - ERLANGER - Computer Show. Holiday Inn,
Cincinnati Airport. Higgins Archer Show Promotions
1-800-672-3472

ME - AUGUSTA - Computer Show. Augusta Civic
Center. 10am-3:30pm. Northern Computer 508-744-
8440

Ml - FLINT - Computer Show. Holiday Inn, Gateway
Centre. 523 @ Hill Rd. Exit. Five Star Productions.
810-230-0988

Ml - HAZEL PARK - Hamfest. Hazel Park High
School. 23400 Hughes St. HPARC Inc. Swap, POB
368, Hazel Park, MI 48030. 8am-2pm

MI - LANSING - Super Computer Sales. Holiday Inn
§. Conv. Center. 6820 S. Cedar St. 10am-4pm.
Computers & You 313-283-1754

MJ - FAIRFIELD - Computer Show. Fairfield
Radisson. 9:30am-d4pm. MarketPro 201-825-2229
OH - DAYTON - Computer Show. Montgomery Co.
Fairgrounds. MarketPro 301-984-0880 xt15

VA - CHANTILLY - Computer Show. Capital Expo
Center. MarketPro 301-984-0880 xt15

AR - HOT SPRINGS - Arkansas DX Convention,

Dave Jac

AL - DOTHAN - Hamfest. Wiregrass ARC. Joe
Higginbotham 334-677-5439

AZ - MESA - Hamfest. Superstition ARC. 7Tam-3pm.
SE comer of Dobson & Southern 60 Dobson Rd.
exit. Chuck Kruppenbacher 602-986-3060

CA - SAN FRANCISCO - Computer Show. Cow
Palace. Robert Austin. 1-800-346-0100

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
FL - OKEECHOBEE - Hamfest. Okeechobee ARC.
Al Berryman 941-467-0516

IN - INDIANAPOLIS - AGI Computer Fair. Indiana-
polis Events Center. 3655 E. Raymond comer
Sherman exit 109 at 165. 317-299-8827

IN - FT. WAYNE - Computer Show. Allen County
Fairgrounds. MarketPro 301-984-0880 xt15

LA - MINDEN - ARRL Hamfest. Minden ARA. Jimmy
White 318377-2501

MA - WEST SPRINGFIELD - Computer Show.
Eastern States Expo. 9:30am-4pm. MarketPro 201-
8252229

Ml - SOUTHFIELD - Super Computer Sales.
Southfield Pavilion. 26000 Evergreen. 10am-3pm.
Computers & You 313-283-1754

MN - GOLDEN VALLEY - Handi-Ham Winter
Hamfest. Courage Center. 3915 Golden Valley Rd.
Don Franz WOFIT 507-373-4745

NC - GREENSBORO - Hamfest & Computer Show.
GGH 910-852-9244. Sam-3pm

NH - SEABROOK - Computer Show. Greyhound
Park. 10am-3:30pm. Nerthern Computer Shows
508-744-8440

& Internet

GA - ATLANTA - Computer Show
Seminars. N. Atlanta Trade Center 912-424-0808
MD - NEW CARROLLTON - Computer Show.
Ramada Conf. & Exhibition Ctr 301-984-0880 xt15

MA - HYANNIS - Computer Show. Tara Cape
Codder Hotel. 10am-3:30pm. Morthern Computer
Shows 508-744-8440

Ml - GRAND RAPIDS - Super Computer Sales.
Crowne Plaza. 5700 28th St. S.E. 10am-dpm.
Computers & You 313-283-1754

OH - TOLEDO - Computer Show. SeaGate
Convention Centre. MarketPro 301-984-0880 xt15
NY - POUGHKEEPSIE - Computer Show. Mid-
Hudson Civic Center. 9:30am-4pm. MarketPro
201-825-2229

WI - GREEN BAY - Swapfest. Ashwaubenon High
School. 2391 S. Ridge Rd. Bam-1pm. Scott Cole
414-496-0989

NV - LAS VEGAS - Hamfest. Western USA &
Mexico Chaverim Chapter. Irv Mirovich 818-986-9438

MN - ST. CLOUD - Computer Sale/Show. Civic
Center. Blue Star Productions. 612-788-1901
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CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

FL - LAKE CITY - Hamfest. Florida National Guard
Armory. 153rd Engr. Co. Lake Jeffery Rd. 904-755-
T969

IL - JACKSONVILLE - Superfest. Jacksonville ARS
664 S. Lincoln Ave. Bam-2pm. c/o Kaye Green
KBIKHQ, 27 Ivy Wood Dr., Jacksonville, IL 62650
Ml - KALAMAZOO - Super Computer Sales.
Kalamazoo Co. Fairground. 2900 Lake St. 10am-
3pm. Computers & You 313-283-1754

NY - STONY BROOK - Computer Show. SUNY
Stony Brook. 9:30am-4pm. MarketPro 201-825-2229
S§C - UNION - Hamfest. Mational Guard Armory.
Industrial Park Rd. Bam-3pm. Roger W. Gregory 864-
427-1462

VA - HAMPTON - Computer Show. Hampton
Coliseum. MarketPro 301-984-0880 xt15

FL - FT. LAUDERDALE - Computer Show. War
Memorial Auditorium. MarketPro 301-984-0880 xt15
GA - PERRY - ComputerShow. Georgia Mational
Fairgrounds & Agricenter. 401 Larry Walker Pkwy.
Sat. 9am-5pm, Sun. 10am-4pm. 770-907-6225

IL - CHICAGO - Computer Show. Higgins Archer
Show Promotions 1-800-672-3472

KY - LOUISVILLE - Computer Show. Common-
wealth Conv. Center. MarketPro 301-984-0880 xt15
PA - HARRISBURG - Computer Show. Harrisburg
Farm Show Complex. MarketPro 301-984-0880 xt15
VA - CHANTILLY - Computer Show. Capital Expo
Center. MarketPro 301-984-0880 xt15

IL - ORLAND PARK - Orland Park Computer Show.,
Civic Center. 147th 5t. & LaGrange Rd. (Rt 45)
9:30am-3pm. 24-Hour Hotline 708-974-3123

MI - MADISON HEIGHTS - Super Computer Sales.
(LF. & C.W. Hall. 876 Horace Brown Dr. 10am-4pm.
Computers & You 313-283-1754

NH - SALEM - Computer Show. Rockingham Park
Race Track. 10am-3:30pm. Northern Computer
Shows 508-7

NJ - SECAUCUS - Computer Show. Meadowlands
Expo. Center. 9:30am-4pm. MarketPro 201-825-2229
VA - RICHMOND - Computer Show. The Showplace.
MarketPro 301-984-0880 xt15

CA - OAKLAND - Computer Show. Convention
Center. Robert Austin 1-800-346-0100

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
MA - ROCKLAND - Computer Show. Sons of Italy
Hall. 10am-3:30pm. Morthern Computer Shows
508-744-8440

Ml - LIVONIA - Super Computer Sales. Livonia Elks
Lodge Hall. 31117 Plymouth Rd. 10am-3pm.
Computers & You 313-283-1754

NH - NASHUA - Computer Show. Rivier College.
9:30am-4pm. MarketPro 201-825-2229

VA - ANNANDALE - Computer Show. Northern VA
Comm. College. MarketPro 301-984-0880 xt15

VA - BRISTOL - Computer Show. Viking Hall.
MarketPro 301-984-0880 xt15

VA - VIRGINIA BEACH - Computer Show. Indepe-
dence Hall. 4816 Columbus St. Pro Am Computer
Shows 757-481-2826

FL - ORLANDO - Computer Show. Central Florida
Fairgrounds. MarketPro 301-984-0880 xt15

GA - ATLANTA - Compuler Show, Farmers Market.
Alan Westberry 770-297-9256

GA - KENNESAW - Computerfest. GA Mountain
Productions. 770-424-8808 706-838-4827

PA - ALLENTOWN - Computer Show. Allentown
Fairgrounds. MarketPro 301-984-0880 xt15

PA - PITTSBURGH - Computer Show. Pittsburgh
15

CT - FARMINGTON - Computer Show. Farmington
Marriott. 9:30am-4pm. MarketPro 201-825-2229
MA - TAUNTON - Computer Show. Holiday Inn.
10am-3:30pm. Northern Computer Shows 508-744-
8440

MD - UPPER MARLBORO - Computer Show. The
Show Place Arena. MarketPro 301-984-0880 xt15

MI - DEARBORN - Super Computer Sales. Dearborn
Civic Center. 15801 Michigan Ave. Computers & You
313-283-1754

MI - FLINT - Computer Show. Holiday Inn, Gateway
Centre. (I5-23 @ Hill Rd. Exit. Five Star Productions.
810-230-0988

VA - ROANOKE - Computer Show. Roanoke Civic
Center. MarketPro 301-984-0880 xt15

VA - VIRGINIA BEACH - Computer Show. VA Beach
Pavilion. 1000 19th St. Pro Am Computer Shows
757-481-2826

NH - MANCHESTER - Computer Show, Center of
NH Complex. 10am-3:30pm. Northern Computer
Shows 508-744-8440

CA - SAN FRANCISCO - Robert Austin Computer
Show. Cow Palace. 1-800-346-0100

MD - BALTIMORE - Computer Show. Martin's
Eastwind. MarketPro 301-984-0880 xt15

MI - TAYLOR - Super Computer Sales. Democratic
Club Hall. 23400 Wick Rd. 10am-3pm. Computers &
You 313-283-1754

OH - DAYTON - Computer Show. Montgomery
County Fairgrounds. MarketPro 301-984-0880 xt15

FL - MELBOURNE - Computer Show. Melbourne
Civic Auditorium. MarketPro 301-984-0880 xt15
NJ - PARSIPPANY - Computer Show. Parsippany
Hilton. 9:30am-dpm. MarketPro 201-825-2229

MD - GAITHERSBURG - Computer Show. Mont-
gomery Co. Fgnds. MarketPro 301-984-0880 xt15
PA - KING OF PRUSSIA - Computer Show. Valley
Forge Conv. Center. MarketPro 301-984-0880 xt15
VA - VIRGINIA BEACH - Computer Show. Indepen-
dence Hall. 4816 Columbus St. Pro Am Computer
Shows 757-481-2826

MD - TIMONIUM - Computer Show. Maryland State
Fairgrounds. MarketPro 301-984-0880 xt15

MI - MADISON HEIGHTS - Super Computer Sales.
U.F. & C.W. Hall. 876 Horace Brown Dr. 10am-4pm.
Computers & You 313-283-1754

'OH - COLUMBUS - Computer Show. Ohio
Expositions Center. MarketPro 301-984-0880 xt15
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CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drivesin 619-561-0052
MD - BALTIMORE - Computer Show. Martins West.
MarketPro 301-384-0880 xt15

NH - PORTSMOUTH - Computer Show. Frank
Jones Center. 10am-3:30pm. Morthern Computer
Shows 508-744-8440

PA - PHILADELPHIA - Computer Show. Adams.
Mark. MarketPro 301-984-0880 xt15

TN - MORRISTOWN - Hamfest. Lakeway ARC. Perry
Hensley 423-828-4848

FL - CAPE CORAL - Hamfest. Ft. Myers ARC.
Jackie Kampfert 541-542-6675

FL - TAMPA - Computer Show. FL. State Fgnds.
MarketPro 301-984-0880 xt15

PA - MONROEVILLE - Computer Show. Pittsburgh
Expo Mart. MarketPro 301-984-0880 xt15

VA - CHANTILLY - Computer Show. Capital Expo
Center. MarketPro 301-984-0880 xt15

VA - HAMPTON - Computer Show. Hampton

Coli . MarketPro 301-984-0880 xt15

CA - LIVERMORE - Swapmeet. Las Positas College.
Noel Anklam 510-447-3857

1IN - SOUTH BEND - Hamfest. Michiana Valley
Hamfest Assn. Bob Denniston 219-291-0252

MD - TOWSON - Computer Show. Towson State
University. MarketPro 301-984-0880 xt15

NJ - CHERRY HILL - Computer Show, Hilton at
Cherry Hill. MarketPro 301-984-0880 xt15

PA - DICKSON CITY - Computer Show. Genetti
Manor. MarketPro 301-984-0880 xt15

PA - MONROEVILLE - Computer Show, Pittsburgh
Expo Mart. MarketPro 301-984-0880 xt15

AZ - GLENDALE - Hamfest. Glendale Community
College M. Lot. 6000 W. Olive. 6am-1pm. Mark
KC7BXS 602:931-1204

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

CO - LOVELAND - Superfest. Larimer County
Fgnds. 700 Railroad Ave. 9am-3pm. 970-352-5304
NY - MARATHON - Hamfest. Skyline ARC. 607-849-
6751

TX - SAN ANTONIO - Hamfest. San Antonio RC.
Eric Smith 210-684-2513

VA - ANNANDALE - Computer Show. N. Virginia
Community College. MarketPro 301-984-0880 xt15

FL - JACKSONVILLE - Computer Show Jackson-
ville Fairgrounds. MarketPro 301-984-0880 xt15

FL - SARASOTA - Hamfest. Sarasota ARA. Fred
Auerbach 941-365-7679

'GA - NORCROSS - Computer Show. Morth Atlantic
Trade Center. MarketPro 301-984-0880 xt15

KY - LOUISVILLE - Computer Show. Common-
wealth Convention Ctr. MarketPro 301-984-0880 xt15
OH - BEREA - Computer Show. Cuyahoga County
Fairgrounds. MarketPro 301-984-0880 xt15

PA - ALLENTOWN - Computer Show. Allentown
Fairgrounds. MarketPro 301-984-0880 xt15

MD - NEW CAROLLTON - Computer Show.
Ramada Conf. & Exhibition Ctr. MarketPro 301-984-
0880 xt15

W1 - WAUKESHA - Hamfest. West Allis RAC. Phil
Gural 414-425-3649

'CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
FL - CRYSTAL RIVER - Hamfest. Sky High ARC.
352-746-1299

MD - FREDERICK - Computer Show. Frederick
Fairgrounds. MarketPro 301-984-0880 xt15

MI - FLINT - Hamfest. Southwestern Academy. 8am-
2pm. Keith Allen NS8QNA 810-232-5170

MO - ST. JOSEPH - Hamfest. Ramada Inn. Missouri
Valley ARC. |-29 & Frederick Ave. 9am-4pm. B16-
424-6484

NH - NASHUA - Electronic Fleamart. 617-923-2665
NH - SALEM - Computer Show. Reckingham Park
Race Track. 10am-3:30pm. Northern Computer
Shows 508-744-8440

Continued on page 100
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“BUILT LIKE A BRTTLESHIP"

4 Heavy duty commercial recorder - S
NOT improvised from consumer models

REGORDER

Digital Storage
Oscilloscopes

From $189?

Write in 118 on Reader Service Card.

| SATELLITE EQUIPMENT cont. |

USED SATELLITE EQUIPMENT. You name
it, we have it. LNAs, downconverters, drives,
receivers. Working condition guaranteed. Call
317-385-2305.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

SAT-COVER for your 18", 24", or 30" dish.
Sat-Cover™ will protect your 18" satellite dish
from snow, ice, sleet, hail, dust, and other
debris OR disguise your dish in restricted
areas. Sat-Cover™ allows signals through.
Look for us on the Internet. DEALERS
WANTED! Ph. 812-689-3715 or 1-800-642-
2907, Fax B12-689-7227 E-Mail: kweaver@
venus.net

WANTED: TOP price paid for test chip or
mod. data for Alpha-Star V-Sat receiver.
Michel Baker, Box 10, Marigot-97150, St.
Martin, French Antilles.

SATELLITE EQUIPMENT available: Re-
ceivers $35 and up; 20-25 LNB $35; C-KU
feed horns $65. Call 804-599-4408.

WANTED FOR Parts: downconverter for
Earth Terminal (Washburn) TVRO receiver.
Call 716-671-3093.

GET SOUND for VCII and VCII Plus without
codes. Free detail. Send SASE to: Nassirian,
Box 382-V, Rio Linda, CA 95673.

SATELLITE WATCH News, “your source for
the latest news from the satellite under-
ground.” The Satellite Watch News contains
information that lets you know how to get the
best viewing enjoyment out of your satellite
system for the least amount of money. US
subscriptions $42; Canada, Mexico, &
Intemational, call for rates. Visa, MasterCard
and Discover card accepted. If you own a
satellite system of any kind, this magazine is
for you. Call 517-685-3410, Fax 517-685-
3699 24 hrs. Morgan Engineering, PO Box
475, Rose City, MI 48654.

RCA DBS test card with programmer. Call for
price, 713-376-0122.

SMART CARD PROGRAMMER. With NEW
software $1,850. Extra smart cards $50. Not
sold for any illegal use. All sales final.
SmartCard, 5834 Monroe St., Sylvania, OH
43560. 419-698-9315.

GUARANTEED LOWEST prices on 18"
satellite dish system. $199 after rebate 1-
800-937-2431.

THE DISH Network. U seen it in USA Today
@ $499. Buy it now and save $50. The mini-
dish $449 with 1 year programming. UPS to
your door. Satellite TV, 120 W. Centennial,
Muncie, IN 47303. 317-288-0074 11-5 E. 15
yrs. same location.

OBTAINING SOUND for your VCIl and VCII
Plus is easy! No codes needed. Also DSS
TEST CARD information. FREE DETAILS 1-
800-211-5635.

FREE CATALOG of Big Dish systems,
upgrades, and accessories. Warranties & sat-
isfaction guaranteed. Skyvision, 1016
Frontier Dr., Fergus Falls, MN 56537.
www.skyvision.com Call 1-800-334-6455.

ATC proudly announces the addition of Pico
Technology Ltd. products to our product line.
Pico is based in Britain and offers a variety of
data logging and virtual instrument modules.

O-Scope Ip (ST 50KH2).............. $189
O-Scope Il (DT 500KHz).............$349
ADC-100 (DT 12bit 50KHz) <)
ADC-200/20 (DT 10MHz).............
ADC-200/50 (DT 25MHz).............
Loggers 1-22 ch. (8-16 bit) from 599

Shipping UPS $7.50 grad, $11.50 (2 day)

ATC modules connect to your PC printer port and
transform it into a full-function DSO, spectrum analyzer,

logger, & DVM. Units DC to 25MHz
i g | Captured
Waveforms
Pico Tech
ADC-200 in
T | Windows
avavaravavil | \
: ‘ \
CHIRR Lot gt _O-Scope 11
BARRE R #"’specmm in DOS

e E H.

Do L e Wk

800-980-9806
Allison Technology Corporation
8343 Carvel, Houston, TX 77036
Fax: 7137774746 Technical: 713-777-0401
BBS: 713-777-4753 email: atc@accesscomm.net

http://www.atcweb.com

PRICE REDUCED

SONY XC-117 COLOR CCD CAMERA

NEW — 511x492 Pixels, 2/3" image
sensor, C-Mount, 12V operation,
NTSC, small size 2"x2.5"x5.5".

Celebroting owr
RECTANGLE LED - (124" x
» Forward Vo -
1722V
* Forward Current -

217"

581089

T41h Year OFf Service 1!
LOW PROFILE IC SOCKETS

Switching Pawer Supply
 Tin Ploted Contoxts

= 115/230V input
4wt

.
125" Leod Length 5@ 375A

« 156" Body Height

_ ! 150
| 50 8 w070 : .
Bright Green # B2 o4 " o0 0 w003 1799 1709 1538

$B1052 489 T4 4N
st

090 Yellow 15 M3 | <o 1 W 08 07
581091 Bright Yellow M onn 5020 20 {1} 1)
TR noala What Do We Have ?
. e b W12 *|C's * (opatitors
A low power collimator pen containing a 040 » W onon » Dscillotors = (onneclors
MOVPE grown gain GaAliks laser diode. * (rystals » Trimpots
* Diodes ® Kits
it e SINGLE TURN POTENTIOMETERS * Tools » Viess
voltage of 2.2-2.5V @ 90-150mA is e 12N o Loser Diodes: © LED's
designed for lower pawer opplications. . 10% !:hm' * Vises  Tronsistors
Memures 11 mm 127 mm *3/8" Squore * Resistors ® And more!
— 7105 Grid
K » Top Adjustment

GADGETEER'S GOLDINE

This extiting tollection of

5002 8 s 5 elecironic projects features

Call Roger @ General
Science & Engineering
- 716-338-7001
. VIsA/MC

Comes with RCA output jack and
12V power connector.

CAMERAw/olens......... $150
S&H included

CAMERA w/zoom lens...$200
$&H included
9-27mm £/2.0 for indoor use only.

COLOR MONITOR................. $60
S&H $12.00

ﬂ A complate campotet cre kit con I 000 69 & 59 expeciments ronging from
i Taining: POIS00 o 69 b6 59 magnetic levitation and
et e Alar P01IK Ko 9 b 5 asers 1o high-ech survei
* POI2K w0 M 5 A
. L CoLE R T i I O gl
Sl Qanng PO KR 49 66 59
SEN00-5257 % hask ogner POIK D 6 66 S « By Gordon MeComb
* Aot sroen vipes OISR S 4 66 59
WON0K KR 69 4 S
POIZ0K  W0KQ 69 k6 9
S99 199 31 M | |poisex soke 69 6 59
81100 W M| oM TMgn 49 S W0 1999 109 1709

13" NTSC input. Used & tested.

* Order Line — (B00) B24-3432 o International — (412) 495-1230 = Fox Orders — (412) 4957882
* Technical Support — (412) 495-1231 # No Minimum Order — (Orders under 515 subject 1o § 5 chorge)
= UPS 3 day, Blue, Red, & Fed. Ex. Shipping Available (Call for charges) = PA Res. Add 7 % Sales Tax

* Open Mon-Fri 9:00 AM - 5:00 PM (E5T) = Corporate Actounts // Quantity Distounts Available

* We accept M/ VISA with no surcharge # Call For FREE Catalog (S2.00 Outside 1.5.)

» We Carry A Complete Line Of Electronic Components  Email - Unielect @ aol.com

FREE SHIPPIN

on pre-paid orders

Write in 151 on Reader Service Card.

6!l

Unicorn Electronics
1142 State Route 18
Aliquippa, PA 15001
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Call for your FREE 332
page catalog TODAY!

W 68,138 Products

m 128 Manufacturers

m All Orders Ship Same Day
® No Minimum Order

800-992-9943
FAX: 817-483-0931

http://www.mouser.com
sales @mouser.com

NOHIFE

958 North Main St,, Mansfield, TX 76063

Write in 196 on Reader Service Card.

X

il

Dealers Welcome

We carry all
imakes and models

In STO«
I Call for quantity discounls

We’'ll beat

I J O days money back full
warranty/guarantee
- - - - - -

| Yizval Concept |
1-888-838-1444

I . S .
44 December 1996/Nuts & Volts Magazine

Top Quality Reconditioned |

Electronic Test Equipment
Hewlett-Packard ¢ Tektronix ¢ Fluke * Wiltron

BOUGHT & SOLD

Test Equipment Wanted

Looking for Test Equipment Manuals?
Contact: Manuals Plus (801)882-7188+Fax (801)882-7195

Corporate Offices
P.0. Box 1762

0. 285 SW. 41st St
San Mateo, CA 94401

Renton, WA 88055

415-579-1711 * Fax 415-579-5777

http://www.bellelect.com

R ST

COMPLETE LIQUIDATION! 20 Hughes
satellite 2-way network systems (V-SAT)
complete with antennas and hardware. 50
Hughes (V-SAT) digital interface units. 70
Proelin 1.8 meter antennas. 2 2.4 meter
antennas. 1 4.5 meter antenna.19 B-MAC
(8700) decoders. 25 sets of non-penetrating
antenna roof mounts. 5,000 Plus splitters (2-
way, 4-way, B-way) and taps. 30 Plus rolls
500" and 1,000' plenum cable RG6-RG11. |
WOULD LIKE TO SELL IN ONE LOT TO
HIGHEST OFFER. WILL FAX LIST. PH/FAX
505-296-3650.

SYNC-A-LINK UNIVERSAL VIDEO SYNC
GENERATOR restores all horizontal & verti-
cal sync lines, DC level, compensates for
inverted video, color phase, from standard or
distorted analogue video-type formats.
Comes complete with operations manual &
90-day warranty. $160. 918-479-6451 or
write to Sync-A-link Communications, PO
Box 4, Locust Grove, OK 74352.

DSS PROGRAMMING package. Includes
information on programming all types of DSS
test cards. Software and info on specialized
chips included. Schematics for building beth
original and test card programmers. $45
Netwave 512-937-0610.

ISO 7816 chip card to PC interface, easy
hook-up, uses serial port, comes w/power
supply, allows you to read/write with proper
software. We do not sell software! Only $399
US. New Advanced Technologies, 514-458-
3063, Fax 514-458-0798.

Sealtle, WA 206-251-6653

B
Write in 42 on Reader Service Card.

IBELL

Electronics

OAK DECODER, Chinese, Filipino stand-
alone decoders, modules only $249 US. Call
New Advanced Technologies, 514-458-3063,
Fax 514-458-0798.

NOTHING ELSE COMPARES®™. Digital 18"
satellite systems, mobile satellite systems,
home entertainment, accessories and more.
www.skyvision.com Call 1-800-500-9264.

WEIERI

RCA DSS BIBLE. New book covers: battery
cards, programming, schematics, annotated
source, chip programmer software/ plans,
raesources, unbiased “hack” reviews, DS5000
Sip-Stik technical information, card sellers
addresses, rip-offs, Web sites, and more.
Includes software and free first upgrade!
$49.95 postpaid. 520-726-2833. TELECODE,
Box 6426-NV, Yuma, AZ B5366-6426. http:
/’www.hackerscatalog.com

SMART CARDS. All NEW M2 SmartCard.
$350 ea. Not sold for any illegal use. All sales
final. SmartCard, 5834 Monroe St., Sylvania,
OH 43560. 419-698-9315.

VIDEOCYPHER Il descrambling manual.
Schematics, video, and audio. Explains DES,
EPROM, CloneMaster, pay-per-view (HBO,
Cinemax, showtime, adult, etc.) $16.95, $2
postage. Schematics for VideocypherPlus,
$20. Schematics for Videocypher 032, $15.
Collection of software to copy and alter
EPROM codes, $25. VCII Plus EPROM,
binary, and source code. Cabletronics, Box
30502N, Bethesda, MD 20824.

NEW TECHNOLOGY upgrade allows you to
receive digital audio & video FREE on the
Dish Network. Unit of FREE continu-
ous upgrades via satellite. Includes latest
software update with order. Send $20 to:
Dish Tech, PO Box 15, Homer City, PA
1?6'.:48. 1 year guarantee. $20 refund with
oraer.

MILITARY SURPLUS ELECTRONICS

RADIO TEST SET AN/ARM-201, new
w/manual, $195. Audio oscillators TS-382
C/U 20-200,000 Hz, $99. SG 376/U 1-20 KC,
$79. SG-85/URM-35D, $45. HP 606A, $50,
Scott's Electronic Surplus 310-491-3181
FAX: 310-491-3182.

RECOVER “SCRAP GOLD" from old com-
puter junk. Free information packet. Call 24
hours: 603-645-4772.

RADAR AN/PPS-5A complete. Includes B-
scope, all manuals, and full set of spare
parts. $6,000 or B/O. Seismic Intrusion
Detection TRC-3 systems. Includes reprint of
manual. $450 each set or B/O. Night Vision
AN/PVS-5 dual tube goggle complete with
spare image tube $3,500 or B/O. 815-597-
4900 after 5pm CST.

FOR SALE: R-390A with original meters,
manual. Good cond., needs alignment. W.
Bastian, 702 Farmer Ave., Tomah, Wi 54660-
2235. 608-372-7293 eve/wkend.

MISSILE COMPONENTS. 10GHz microwave
Gunn diode oscillators 1-1/2 in. W x 2 in. L x
1 in. H, Varian Adj. from 9.2 to 12.5GHz;
Macom, adj. from 10.0 to 10.5GHz. Avg. out-
put: 25MW, input voltage -12 to -18VDC. $16
each. GBC Electronics, 125 Birch St.,
Blountville, TN 37617. 423-323-2976.

AUDIO/VIDEO/LASER

FIBER OPTIC coherent glass bundle, four
39" pes, housed in flexible armored cable,
milspec cost $1,500. Asking $95 each. Call
Bill 612-980-6503, leave message.

LISTEN TO non-commercial music and other
audio programs right in your own area. 1-
B00-944-0630.

A Simple Solution. Bt (GRN (G ST

Internal RAM: 48 bytes
Max EEprom: 65535 bytes
Signed 32bit Math

300% faster than Stamp |
I’C Peripheral Buss

Starting as low as $49

Run FBASIC programs without the delays and difficulty of assembly coding. : -
Simple to use, easy to-leam; complete small projects quickly with the !

EBASIC TICkit.” Suitable for bath beginners and experienced engineers.

Interactive Debugging

EEprom Arrays and Structure
44780 LCD Module Routines

9600 Baud Serial Routines
16 Multi-purpose /O Lines

To Order Call:
Phone: (303) 440-5590

Buffered RS232 Serial
8 Additional I/O Lines

Ask us about the new — V' C X-Tender Peripheral .fi

Hardware PWM & Stepping Real Time Clock
5 Channel A/D

128 Bytes SRAM

fax:(303) 440-9467
bbs: (303) 440-7828
e.mail: versatech@csn.net

VersaTech.

Electronics

QUESTIONS? Call us at (303) 440-5590 or visit our home page at www.csn.net/versatech |

P.O. Box 18476, Boulder, CO 80308




EMPTY VHS video cassette shells. 4/$7
postpaid. Pete Haas, PO Box 702, Kent, Oh
44240-0013.

MICROTIME 2100 video image processor,
licensed by Faroudja, $250. (3) JVC CR-
6600U U-matic recorders, as-is, $60 each.
(2) Sony VP-5000 U-matic players, $200
each. 515-232-7528.

BOONTON 1120 audio analyzer $550.
Psitech Plus 707-745-4804, Fax 707-747-
5277.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru’s underground classic for $18.50.
Synergetics Press, Box 809-K, Thatcher, AZ
85552. 520-428-4073. VISA/MC.

PRO AUDIO, video & projection equipment
for salel! Microphones, mixers, switchers,
cameras, monitors, TBCs, tubes, slide & film
projectors & lenses. Great buys for the smart
shopper. Call Tom for a detailed list. Tel 609-
222-0636 Fax 609-222-0638.

WANTED: PRO video equipment, VTRs,
switchers, cameras, etc. Advanced Media
702-727-0498.

LASER SHOW Systems: rack mount digital
controller with keypad and LCD. Scanner
head with X/Y galvos, shutter, grating, choice
of laser. Many preprogrammed patterns and
beam effects + create your own. Complete
systems starting at $695. RED LINE LASER
PRODUCTS 314-831-3014.

MILITARY RUBY rods. Never used. 100-700
watt rods semi-polished. 4-5", $20 ea., 5-7"
$30 ea., 10-11” $75 ea. Also have: optics,
mirrors, HV power supplies, night vision
parts, yag rods & sapphire rods. Ron
Rhoades, 545 Stewart Dr., Vista, CA 92083.
619-631-7458 or 619-414-6631 VM or NIN
TEACH@incom. net

BROADCAST VIDEO equipment wanted: all
types, new or old. Please call, Jon with info.
317-539-2859.

LASER SURPLUS New and used equipment
for the hobbyist or professional. HeNe,
Argon, YAG, Ruby, CO2, and visible laser
diodes. Also stocking optics, galvos, comput-
er and test equipment. Free Catalog. Laser
Surplus Inc., 759 Laurel Road Dept. 5C,
Clinton, TN 37716-5454. lasersur@ix.net-
com. com

S-VIDEO CAMERAS $200 ea., 25 available.
Gain switch +6dB, +12dB. Call Roger @
GS&E, 716-338-7001. VISA or MC.

EaL LU LA R
= Buy direct from the manufacturer
« 10 years of quality equipment & service

m— ] We offer a

The Electronics

= The most competitive pricing in the industry
= Prompt delivery/Expert sales personnel

SuperStore

complete line of

Cellular Programming Equipment

0
> ;%?1 Sale %,

NEC ESN Clip - Programs Model #'s 110, 120,
180, 181

NEC ESN Clip - Programs Model #'s P700, P701,
P760, P761 .....3500

GE, Ericsson ESN clip - Programs Model #'s G.E.
CT700, CT550, CT750, CT800

Ericsson Model #'s AH210 AH220, AH235,
AH237, AH238, AH300, AH310, AH320 . .$400

C-TEK Cable - Turn OKI 900 or At&T
3730 into a cellular monitor . . .$250
* Call ﬁn Priced on Readerd *

Please call your courteous service representatives for complete details at;

(954) 974-6161

7 WAY COPY KAT” includes Motorola EE3, STARTAC, and
EE3 ELITE call for best price. -

- "7 WAY COPY KAT" includes Motorola EE3/9611,
4 95-G.E. Ericsson, Panasonic, Mitsubishi-Diamond
tel 5000 & 25X, Sony (H333), Audiovox 800, and
N.E.C. P7 for...$3000 buys 2 Kats with 2 sets of Cables

sale
r[ce

Mitsubishi, Diamond-Tel Software - Program
Mitsubishi handheld Model #'s 3500, 4000, 4500
& newest 5000. Diamond-Tel handheld Model #'s
18X, 20X, 22X & newest 25X complete with
cable, no phone disassembly required .. .$400

GE Ericsson - Programmable phone, modified

S CONIDIBIE +. o7 = s sleaiaiaisin's 2al s aaale $600
0KI 900 - Programmable phone, modified

Scomplete ............c0iiinunees $500
Chip installationonly ................ $300
LT T L e el S 7 $175

S&N Cellular = 934 University Drive = Coral Springs, Florida 33071

AGREEMENT FOR PURCHASING OF CELLULAR PROGRAMMING SOFTWARE AND EQUIPMENT
Purchaser agrees not 10 use said sofltware and equipment for any illegal purposes. This includes line raud, computer fraud, ceilular service fraud,
and any other fraudulent acts according lo all federal and local laws, including rules of the FCC fitle #18, section 1029, and all Florida statules. All
software and equipment is sold only to qualified buyers. All software is sold for educational purposes ONLY1!!

LASERS, TUBES, power supplies, diodes,
project kits. From $10. FREE CATALOG.
Toland Electronic Products, PO Box 1353,
Glendale, AZ 85311.

FACTORY VIDEO tapes: VHS, Beta, you fix,
$75/100 pos. 310-515-2058.

CABLETV

ONE STOP shop for converters test equip-
ment. Everything you need for refurbish shop:
bench alignment, complete systems
(Wavetek 1402 signal generator, 1901 dis-
play scope, detector ...). Call for head-end,
modulator. 405-634-1535.

CABLE UNSCRAMBLED. Everything you
want to know about cable, but are afraid to
ask. $10. VISA/MC/AMEX. ELECTROMAN,
Box 24474, New Orleans, LA 70184. 504-
482-3017.

WE ANSWER OUR PHONES. CRAZY §15

BOARD SALE! TEST BOARDS FOR MOST

MODELS $15 10 lot. WIRELESS TEST
ACTIVATOR WITH FILTER $125. STEALTH
$65. ST1600 W/REMOTE $195. VIP §155,

BOSS 4 $225. ALL NAME BRAND BASE-

BAND W/REMOTE $245. MUCH, MUCH
MORE! 1-800-449-9189.

JERROLD DRX-3-105
61 Channel, Fine Tuning

- Factory Refurbished

Single: $45.00

5+: $39.00

10+: $35.00

Single $69.00
5+ 535 mln m
10+ $§62 Model 199 3
20+ $59
Call Re: Models 145 & 175

Write in 82 on Reader Service Card.

PRINT
T-SHIRTS
FOR FUN
OR PROFIT!

With your computer!

FAST, EASY with
Heat Transfer Printer Ribbons!

1. Put Ribbon into your printer

2. Print message or design onto reqular paper but print it ina
mimor image. (Print Shop and other programs have this
capability.)

3. Place paper face down on T-shirt and iron the back of paper
to transfer the image.

PUBUSHING

Avalable in red, green, blue, or black at $10,95 each for
the fallowing printers (specify make and colors wanted)
Panasonic 1080/1180/1090/1190/1123/1124; IBM
Proprinter; Epson MX/FX/RX 80/85/86e/1.X800/
1LQ500,/LQ510/L.Q570/1.1000; Star NX/NL/ NP10:
Selkosha SPB00/1000, Tandy DMP130: Apple
Imagewriter, Citizen 120D/180D/GSX140; Okidata
182/192/320.

$11.95 each for Epson MX/FX-100/286e, LQ1000/
1050, LQ2500/2550/EX800/1000,/LQ860, AP3250/
LO100 Star NX1020/2400,2410,/2415/2420,
Panasonic KX-P 2180/2123/2124/1624/1524

Toshiba P321/351/1340. $5.95 each for Olidata 82/
92/83/93, Gemini 10X/15X

Available in BLACK only at $10.95 each for Star
NX1000, NEC P2200, Commodore MPS-801

Available in 4-Color Heat Transfer for Imagewriter Il
$12.95; Star NX1000 $14.95; Star NX1020 $23.95:
Star NX2420 $23.95: Star NX2450 $23.95; Quizen
GSX-140 $28.95; Epson LQ2500/2550/EX800/1000
$16.95; Fujitsu DX2100,/2200,2300/DL 3300,/3400/
3600 $27.95; Panasonic KX-P 2180,/2123/2124
§23.95

HEAT TRANSFER MARKING PENS
Add colors to the computerized design or use alone
Sel/5 Colors (red, orange. yellow, green, blue) wide pens
$15.00, namow pens $14.00

HARD-TO-GET

W PRINTER
RIBBONS

Gorilla Banana, Commodore 1525 $8.00; Adam
Coleco $12.00; TI-850/855 §6.00: Centronics 700
Zip Pack $5.00; C. Itoh Prowriter Jr., Riteman
C+/F+ $6.00; Rileman Inforunner $8.00;
Commodore MPS-801 $5.00; MPS 803 $5.00;
Decwriter LA30/36 $4.00: Apple Scribe $4.00:
Mannisman Tally Spirit 80, Commodore 1526
$5.00; Epson JX-80 4-Color $14.00. Printronix
P-1013 $11.00

Ovuer 200 different ribbons in stock. All dbbans neiw, not re-
inked. Fully guaranteed. Order directly or send SASE for
vomplete list.

Add $2.00 per order shipping. Califoria resicents add 7.75% sales
tax. On ribbon onders over $30,00 derfict 105 discount

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92670

Lol 714-528-9822 m|

800-377-2023
nx 714-893-6218

http://www.extremeplay.com/occomp.

Write in 171 on Reader Service Card.
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TEST KIT BLOW OUT AND CLEARANCE
SALE. All types of compatible test kits at
low, low prices. Z-TAC converters and parts.
Remote Controls as low as $1 each. Call
407-676-2530. NO FLORIDA SALES.

PIONEER BOXES and most other major
brands. In full test mode. Low prices.
Finest quality equipment. Houston, TX.
713-691-4610.

SCHEMATIC DIAGRAMS. 200+ reverse
engineered cable related prints including our
latest draw, the much requested 8600 box.
100+ satellite related prints including DSS
2700+ prints herded into 22 catalogs. Send 4
stamps for list of catalogs and nose wrench-
ing propaganda, OR send $5 and specify
TELEVISION Catalog. (Refundable with
order.) BOMARC SERVICES, Box 1113
Casper, WY 82602. 307-234-3488.

UNIVERSAL DESCRAMBLER. Unscramble
signals using your VCR as the tuner. Works
with virtually any system, this is the only one
you need. Declare cable box independence!
Fully assembled. $129.95 + $5 S&H.
VISA/IMC/AMEX. ELECTROMAN, Box
24474, New Orleans, LA 70184. 504-482-
3017.

DESCRAMBLING, NEW secret manual.
Build your own descramblers for cable and
subscription TV. Instructions, schematics for
SSAVI, Gated Sync, Sinewave, (HBO,
Cinemax, Showtime, UHF, adult) $12.95, $2
postage. Cabletronics, Box 30502N,
Bethesda, MD 20824.

CABLE DESCRAMBLER! ANYONE can
build in SEVEN EASY STEPS with RADIO
SHACK parts. PLANS/KIT FROM $5 PLUS
FREE BONUS. 1-800-818-9103.

HIGH PRICES. Who needs them? Call us for
all your cable TV needs. If we don't have it,
we can tell you who does. Netwave 512-937-
0610. After 5 CST.

PIONEER UNITS 5XXX-63XXX units. Call for
prices. E2-E5 test aids for 5XXX-61XX $30
ea. 63XX-67XX test aids with # $35 ea. All no
E4. New Watch Dog, no switches, auto map
$35 ea. E2-Writer $50. RF transmitter for Pio
$150. Pio box repairs. A.S.-40 pin ++ all mod-
els $34 ea. Other test aids $20-$35 ea. for
compatible boxes. Call 216-428-6910.

CBTV CONVERTERS: RX-400-DIC, RZ-DIC:
$59. Pio BA-5XXX: $150, BA-61XX $175,
63XX: $200, Stealth 1000-P: $49, FTB-3 $49;
M-B0, Pio-Brown; 63XX, green: $69. We
carry most Pan-cake. Call for low-cost, 60-
channel plain converter only: $29. Tel: 405-
634-1535, FAX: 405-634-1587

HIGH QUALITY

TEST EQUIPMENT

WINTER SALE. Having trouble with a lost
master file for a GAL, PAL, or microproces-
sor? We can help. We will extract the exact
code on most of these types of devices. We
will work with almost any manufacture and
device. We will work with device types and
manufactures that other companies cannot.
We can also provide design layout, schemat-
ics, and generate printed circuit board Gerber
files for your project. Back to the sale: PIC
16C54, 55, 56, or 57. GAL 16V8, 20V8,
22V10, 6001, 8002, Save 15% on extraction
cost. Save 20% on PAL devices. This is for
December and January ONLY. For more
information, please look us up at
http://www.acdinc.com or call 703-764-5361
or write ACD, Inc., 5765-F Burke Centre
Parkway, Suite 317, Burke, VA 22015 and
enclose a legal size SASE. We will only work
with copywritten secured devices when the
copyright holder is the customer. ACD, Inc.
also works with secured devices that have
not been copywritten. Have a merry
Christmas.

A L FA E L E C TRO J I C S BEST PRICE DEALERS NEEDED. FAST MOVING
CABLE TV INDUSTRY NEW TECHNOL-
DMM 89 $179.00 DMM A91 DMM 20 F'F;‘.','.‘;T;"'m&"gs gg;év:&&aéiﬂega A;ﬂ'o%ﬁg'ig
Most Advanced DMM $40.85 .mmn: Z,,ﬁ.zgof Holster C-10 _$10 & PRICING, 1-800-676-6342.
-80.7 to 81.4 dBm with 40-12000Q NOW $39.00 p2nF-200uF Fluke 7011 $75.85
20 reference impedances Resistance 200-200MO Fluke 73 1l $97.50
;mo RMS Sl e B ;';B%ﬂgfseﬂm Fluke 7511  $129 SMART CARD PROGRAMMER. With NEW
requency counter: + i Holster C70  $16 software $1,850. Extra smart cards $50. Not
Niamare A vo > 20z f,':,’”cf,”-m Pansistor s, dodaost | Fluke 7711 $155 | sold for any illegal use. All sales final.
5000 counts, 0.1% basic accuracy rge Display Gontinuity, Duty % Fluke 791 $175 | SmartCard, 5834 Monroe St., Sylvania, OH
p eak hold/Max g ' .
Auto/manual range, fast bar graph Diode, Continuity Ruggerdized case Fluke 201l  $175 43560. 419-698-9315.
Min/Max/Ave/DHiRelatve/Zoom Vo, Amp, Obm Rubber holster $8.00 Fluke 76 $175
Auto power off m Hold - Fluke 87 $287 EXTERNAL ACTIVATORS FOR ADDRESS-
lnpm':'lnmlng 2 o :‘ o rare Full line of DMMs, Fluke 867 $1189 ABLE BLACKS. RFT-2'S OR DIGITAL
Valt, amp, ohm, logic, diode, continuity 3.5 Digit, 0.6% accuracy SOONCHIY, SO Sci Meter FTG'S AVAILABLE WITH “REVIVEWARE"
Rilcuestiied cubs AutoManual ranging _ '%“m‘ﬁiﬁt"y Fuaa? 1785 | UPGRADE @ $75. ALL UNITS COMPLETE-
Rubber holsler included m‘:ﬁw.m mme;ﬁg' Fluks 105 $27¢8 | LY ASSEMBLED, PRETESTED AND COME
WITH INSTRUCTIONS, DISCLAIMER AND
LCR Meter 131D LCR Meter 814 Frequency Counter :tllcl'-é- GF%J:'RASI&E. Izh;'_rgmﬂ% TsE1saT
$229. $189.95 FC-1200 $129.95 DX/DXV/DXBB7 MULTIMODE @ $18.
Most Advanced LCR Best Resolution LCR Fraquency 104421 25GHz R/5V/2C/FT MULTIMODE @ $20. VIX 03 &
m&ﬁngﬂuﬁm ) o D"P'ar lﬂ LCD 07 @ $13. COMPLETE TECHNICAL SUP-
Capacitance: 100F-10mF Copatance: 20055 20 000 Records, MaxMin/Aversge PORT INTENDED FOR QUALIFIED BENCH
Resisiance 100 10MQ Resistance: 20 20MQ Deta hoid, riatve mods TECHNICIANS ONLY! NO ARIZONA
Amoimanseienge Resolution of 0.1uF, 0.1pF, and Deluxe case $5.00 SALES! SOFTWARE ALTERATIONS AND
Serial & paratiol mode e AL X s Sy Also Avaieblo: CUSTOM DESIGNS ALSO AVAILABLE.
mode for nompﬂ_riwn Dissipation factor indicates leakage AC/DC clamp m.ulbl Light meter, CONCEPT ENGINEERING 602-309-0367.
and to remove parasitics in capacitor and Q factor in inductor Thermometer, pH meter, H.tuhvo!hac
Statistics, tolerance, Zero adjustment to reduce parasitics Probe, Digital Fper
| Bestfor design, incoming Best for high frequency RF Electronic scale, Force Gauge, Tachometer,
testing & ) SMD and chip component test probe Stroboscope, Humidity & ‘adapter,
SMD and chip component $25.00 Sound level meter, Frequancy counter,
test probe $25.00 Padded deluxe case §5.00 SWR/ield strength/power meter, Dip meter

20 MHz Oscilloscope with Delay
Sweep PS-205 $429.95
Dual Trace, Component test, 6” CRT, X-Y Operation, TV
Sync, Z-Modulation, CH2 Output, Graticule lllum, 2 probes
each has x1,x10 switch. Best price with delay sweep.

Digital Storage Scope
DS-303 30MHZ, 20M Sample/sec $849.95
DS-303P with RS-232 interface $1,049.96

EXPLOSIVE CABLE TV GRAB! BRINKER

P5-200 20 MHz DUAL TRACE §330.05 Switchable between dightal and snalog modes ZAPPER/SNOOPER STOPPER combo
PS400 40 MHz DUAL TRACE 5494.95 2 K'word per channel storage module all in one! Buy wholesale factory-
PS-405 40 MHz DELAY SWEEP $589 85 8 bit vertical resolution (25 Lerel/div) direct, no middieman. Let others get fined
PS-805 60 MHz DELAY SWEEP $760.85 t b :

PS.1000 100 MHz DUAL TRAGE $600.05 Expanded Timebase 10msidiv - 0.5 s/div + zapped instead. Protect your cable box

Refresh, Roll, Save all, Save CH2, Pre-Trig

Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22 now! 100% COMPATIBLE. We supply over

250MHz X1, x10 $29, 250MHz X100 $39 Plotter control 80 advertisers weekly! Your order shipped
Bepl Sa— fast, within hours! Why pay $39 when you
DC Power Supply a8 DC Power Supply Triple Output can buy direct! LIFETIME GUARANTEE!
53530”?‘_ e $159.00 =l - PS-8202 $499.95 We accept VISA/MC/COD/MO/CHECKS.
y output - Two 0-30 VDC , 0-3A outputs ONLY $10 (3/$22). Descrambler plans $5.
Consartvotnge 8 conamricurotmoce | WEEE NION DI I N ety Callffax us anytime 904-234-8302 ext. 5,
0.02% + 3mV load reguation =32 9% uT ot &% Constant and constani current mode BRINKER ENGINEERING LABS
1 mVims noise and ripple wi™ - u ‘our dightal meters for voll and curment display
B piterio 00 - Lo 3 et plhds “DESCRAMBLER SCHEMATICS REVEAL-
Also avallable: 30V/SA, BOV/3A, SOV/SA a2 Also available: 30V/SA m-n-&u $549.95 ED."” A powerful guide to descrambling
16VHOA. 30VI10A Dusl rcking J0WSA, S0V/SA. GIVA, BOWSA schemes. $10. VISAMMC/AMEX. ELECTRO-
RF Signal Generator  Audio Generator Function Generator e N g PR PR O
SG4160B  §12495 AG-2601A  $124.95 FG-2100A $169.95 :
100 kHz-150MHz sinewave in 6 10Hz - 1MHz in 5 ranges 02Hz-2MHz In 7 mnges 70-CHANNEL plain converter, $35; Regal
ranges Output 0-8Vrms_ sinewave Sine, "‘;'"';:g'v'::- P A by CR-83, $39. We also carry most hand remote
FFGEP:MOOMVWNSSM& MWP‘P.';:""‘""' 1% distortion, DC offset + 10V as low as $4.25. Call for free catalog price
I A A AR e L & VCF: 0-10V control frequency to 1000:1 base on 20 pieces. 405-631-5153, Fax 405-
Audio oupit 1 Kz, 1 Vime Oupit ditocon: Function Generator/Counter 631-4788.
Size: 5,918 8W 81D 05% SOHz - 500KkHz FG-2102AD $229.95 2200-Q $150, Super-Q $75, Pioneer-Q $85

Accessary: RF cable, AC power Output impedance: 500 chm Generates signal same as FG-2100A min. 10-lot. All quick boards available from $5

cord, manual Frequency counter 4 digits
y Featurs TTL and CAQS r ea. FILTERS 97.5, 106.5, 108.5, 110,2200 fil-
B Spasl Audio Sweep Fur ctlonm ter, all 100dB from $7 up min 100pcs. PIC
Generator/Counter Generator/Counter p rur 16C, 54,56,57 from $1.90 Call 908-634-3469.
SG4162AD $220.95 AG-2603AD $220.95  Generator/Counter $329.95
Generates i i Gm;aus dio si ; 0.5Hz to 5 MHz in 7 ranges THE ULTIMATE COMBINATION units to
Soureon T e itk el Switeps: Einear L og B Siee 28 replace DP6, DP7, etc. These units utilize

AM Modulation

Gated Burst, Voltage Control Generatar
Generator Control Voltage & 8 digit counter 1Hz-
10MHz for intemal & external sources

non-volume control Panasonic converters
with a built-in digital stabilizer for uncompro-
mising quality and ease of use. 80 channels
10-lot $130 ea. 85 channels 10-lot $145 ea.
Also available universal volume control 85
channel combination unit compatible with all
three major systems with or without inversion.
Call for pricing. 617-395-0009.

6 digit frequency counter 10MHz-
150MHz for internal and external
sources Sensitivity <50mV

6 digit frequency counter 1Hz - 150
MHz for intemal and external source
Sensitivity <50mV

1 YEAR PARTS AND LABOR WARRANTY

(800) 526-2532/(609) 897-1135

ALFA ELECTRONICS
P.0. BOX 8089, Princeton, NJ 08543-8089
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FAX:(609) 897-0206

Visa, Master Card, American Express, COD, Purchase Order Welcome

CALL I WRITE/ FAX FOR FREE CATALOG

Write in 204 on Reader Service Card.
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PO Box 421, Batavia, OH 45103

Telephone
Call Restrictor
Conrvach-tlf telephone wall jack.

phones on the line if
attempting to either: dial a number

*Block Group® mode or, dial a
rllomory "Allow Group® mode. Use
to  enter

non-volatile mi

mode. Prourun or:{ublofrommy
phone the line using your
prhm&dluh . ‘35

that has been stored in memory |
number that has not been stored in §

wlephone numbers (or prurbq into ..

Give your home-brewed PC/Mac
programs a link to the outside world!
12 10 ‘!:inl can be configured
Inr.lMdu Jy for Irlput urmﬂpul Tum

Respond to

buﬁon ru;sn swlu:h changes,
axd rrla&nx decoding with auto-

IR Remote Control
d Receiver
RS-232 Digital
Input/Output

Caller ID / Computer
Interface

Connects between a telephone wall
ack and an RS-232 serial port.

es the caller ID data sent over
the phone line and sands it to your
PCIﬁ.lc in a pre-formatted ASCIl
character string. Create your own
program to log the name, number,
date, and time of all incoming calls.

deédlmh@igluu.wm

Block out unwanted callers to your
BBS/modem. $34.50 -

513-752-0279

50 MHz
Frequency Counter

Reads frequency from 1Hz to
50MHz and displays up to 7 digits
on & 16x1 character LCD display.

Auto-range  featurs  provides

Leams and records the data
s emitted by standard

nfrared remote controls used by

TVs, VCRs, Stereos, etc. Lets you

control all your chcmnlc pmioch

with your TV

individual /O pins can b- asligned

to any button on your remote, an

can be configured for enhel

“toggle® of ‘momentary* action

hone
wall jack. Decodes all 18 touch-
lays them on a

-} | VO points.

debo Stack u 1 Re-program over and over for use
the uur:::.nﬂu pongg‘ro. ‘gh:,".,'hﬁ with different remote transmitters or
00 configurations, $32.

card numbers entered, etc. Can
aiso be connected directly to radio
receiver's speaker jack. $54.50

s

CARL’'S ELECTRONICS. Everything you
ever wanted to know, but were afraid to ask.
Cable descrambling, electronic plans and
kits, and other cool stuff. Come check us out
at hitp://electronickits.com or call 508-534-
3187 for more information (9am-1pm east-
em).

CABLE TV descramblers, converters, satel-
lite decoders, etc. Great deals on new and
used equipment. Subscribers can place free
ads in each issue to sell or buy equipment.
Awesome technical articles in every issue.
“CAB/SAT Trader” comes out twice per
month at only $30/6 months. Include your first
free ad with check or money order made to:
Mark, PO Box 39821, Downey, CA 90239.

mayaaomy

CABLE HACKERS SPECIAL: Volume 1 & 2
books plus CABLE HACKERS VIDEO and
Volume 3, MASTER FILES. Save $$3%,
$149.95 PPD USA. 520-726-2833. TELE-
CODE, Box 6426-NV, Yuma, AZ B85366-
6426. http://www.hackerscatalog.com

CABLE DESCRAMBLERS, Pioneer 6310s
and most other major brands. Low prices.
Discounts for five or more pieces. Finest
quality equipment. 30-day money back
guarantee. Call anytime. Houston, TX. 713-
691-4610.

WHAT EVERYBODY OUGHT TO KNOW ...
ABOUT CABLE BOXES! FREE DETAILS!
Sierra Publishing, 909 E. Yorba Linda Blvd.,
Suite H-181, Dept. NVK, Placentia, CA
92870.

PIONEER COMPATIBLE TEST KITS. New
all-in-one. Multi-mode, mapping and no
map all-in-one small kit. $15 each. Call
407-676-2530. No Florida Sales.

SMART CARDS. All NEW M2 SmartCard.
$350 ea. Not sold for any illegal use. All sales
final. SmartCard, 5834 Monroe St., Sylvania,
OH 43560. 419-698-9315.

WE CARRY most CBTV major brands. Call
for free catalog. White-Star Electronics, 405-
631-5153, Fax 405-631-4788

Global I
Connections IS

P.0. Box 8547, St. Joseph, MO, 64508
1-800-626-0834, FAX (816) 364-2619

New Owners and Management

Consistently low prices on your connection needs.

Call, FAX or Write for a catalog

CABLE BOX ZAPPER “TERMINATOR and
ID BLOCKER” MODULES. Electronically
shields yourself and your cable box from
undesired destructive signals. ORDER
DIRECT AND SAVE. LIFETIME GUARAN-
TEE. All orders shipped same day received.
MENTION N&V MAGAZINE for FREE SHIP-
PING and special REDUCED PRICES of $8
EACH ANY QUANTITY. NOW AVAILABLE
SUPER TRAP $24.95 each. FINALLY! ZAP-
PER PROOFED TEST CHIP PRO-
GRAMMED FOR LOUISIANA ONLY (specify
model and # of buttons). $49.95. NS ELEC-
TRONICS, 265 SW Port Lucie Blvd. Dept.
#130, Port St. Lucie, FL 34984. COD orders
add $5. 1-800-820-9024.

CABLE EQUIPMENT FOR ALL YOUR TV
NEEDS. ALL BRANDS AVAILABLE. DIS-
COUNT ON QUANTITIES. WE BEAT
EVERYBODY'S PRICES. CALL. NO TEXAS
SALES. VISA, MASTERCARD, DISCOVER.
713-444-2477.

ZENITH ST1600 10-lot special. $175 each
with remote. Call for other specials. D&M 1-
800-550-8796.

 WHOLESALE

Satisfaction guaranteed

Experience where it counts

CONVERTERS AND DESCRAMBLERS
M Quality merchandise by brand name manufacturers
Free gift on first order
Technical support B | year warranty on new descramblers
M 2 year warranty on new converters
COD shipping & overnight shipping by request
Volume pricing

Tell us the
best price you
were offered,

ZENITH, OAK, EAGLE, HAMLIN

FUNCTION UNIVERSAL REMOTES

ADD-ON DESCRAMBLERS: TVT, FTB-3, STEALTH, AS-3, AS-3DF, M-
80, PIO-GREEN, DMTBA, KN12, EAGLE PD-3, HAMLIN MLD-1200
COMBINATION DESCRAMBLER/CONVERTERS: PIONEER,

PLAIN CONVERTERS: PANASONIC, STARGATE
REMOTE CONTROLS: ALL MAJOR BRANDS, INCLUDING 2-4

where you got
it from, and
let us try to

refurbished as new

WHOLESALE CABLE M-F 11am-6pm EST
(718) 262-0900 - FAX (718) 657-4015 - (718) 297-9221
No NY sales. Federal and local laws provide crinmnal and civil penaltics for unautho-
rized use. Check with your eable providers for permission to use equipment. Must be
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Welcome to The NEV Solar Workshop ...
How To Use The Sun After Sundown

lcome
back to
the NEV
Solar
Workshop.
Since our
last meeting, I've received
requests from more than a
few readers who have
asked about using solar
power to drive satellite
dishes, night lights, and
other objects that work
after hours. And the ques-
tion always is, “How can |
store the power from the
day to be used at night?”
The answer is quite sim-
ple: Put it in a battery!
The technology, unfortu-
nately, isn’t as simple as
that. There’s a lot more to
keeping a battery alive
than just slapping a volit-
age or lightning bolt
across its electrodes (the
Monster, he lives!).

My problem is that
talking about batteries
and how they have to be
treated is a topic that
takes a lot more magazine
pages than I have room
for in a single issue, and it
takes precious time away
from our study of photo-
voltaics. So bear with me
as | integrate the two over
the next couple of
months.

In today’s workshop,
I'll show you how to con-
struct a charge controller
for lead-acid batteries, the
mainstay of large-scale
photovoltaics. | was hop-
ing to include information
about NiCad (nickel-cadmi-
um) and other recharge-
able batteries, too. But
when I sat down to play
the lead-acid piano it
turned into a cathedral-
size pipe organ — so
NiCad will have to wait
until next month. Today’'s
classroom shows you how
to match the battery size
and capacity with the out-
put of your solar panels.

The Workshop

A Lead-Acid Battery
Charge Controller

The traditional method of storing
solar electricity is inside a lead-acid
battery. A lead-acid battery is actually
a collection of several individual volta-
ic cells connected together in series.
Each cell, which stores about two
volts, consists of two lead plates
immersed in a mild solution of sulfuric
acid. When an electric current is
passed through the cell, a reversible
electrochemical reaction takes place
that stores energy within the cell to be
released on demand at a later time.

As simple as it first sounds, the
lead-acid energy storing process is

quite complex. Lead-acid batteries are
sensitive electrical components which
require specialized care. This is partic-
ularly true of their charging require-
ments. Let's see how they work.

Lead-Acid Chemistry

Charging begins when you apply
voltage across the plates of the cell.
This initiates a chemical reaction that
changes the chemistry of the elec-
trolyte and plates in the cell. The rate
of this reaction is controlled by the
charging current. The mare powerful
the current, the faster the reaction
takes place. In this respect, the lead-
acid battery and solar cell are in agree-
ment: they are both current-operated.

As more and more charge is put in
the cell, though, the more saturated
the chemical soup becomes. Finally, it
reaches a point where the chemical
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reaction equalizes; it simply can't
accept any more current. Equalization
occurs when most of the sulfate ions
(which are absorbed from the sulfuric
acid solution during the discharge
cycle and become embedded in the
lead plates) are driven from the plates
and forced back into the solution.

At this point, the plates take on
metallic properties and begin behaving
like electrodes. We now have a condi-
tion where two electrodes are
immersed in an aqueous solution —
the perfect situation for electrolysis.
What is electrolysis? What does it have
to do with bikini lines? Mot a lot, when
it comes to batteries,

Electrolysis is a process that
breaks down a compound into one or
more of its elements. A classic exam-
ple from high school chemistry is con-
necting two carbon rods to a battery
and placing them into a solution of ion-
ized water to produce hydrogen and
oxygen gas.

L]
Figure 1
As the charge in a lead-acid battery decreases, its

voltage drops. A fully charged 12-volt battery
measures 13.2 volts; at the end of its charge the
voltage has dropped to 10.5 volts. The knee of
the curve is at 12.6 volts; here's where the con-

troller changes from full to trickle charge.

In fact, that's just
what happens in a
lead-acid battery
when it becomes
saturated. The
charging current
breaks down the
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water in the sulfuric
acid into its elemental components of
hydrogen and oxygen. You may have
noticed this process without even
knowing it. It's commonly referred to
as “boiling” of the battery. This mis-
nomer comes from the percolating
effect displayed by rising gas bubbles.
More properly, the effect is called
gassing.

Gassing usually occurs when
approximately 70 to 80 percent of the
total charge has been replaced. If left
to continue, gassing will
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cause permanent damage
to the battery.
Consequently, the charg-
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reduced after gassing
begins. This is why we
need a charge controller —
to keep the electrolytic
reaction down to safe
levels.

Here's where the battery
charger (or charge con-
troller, as it's called in pho-
tovoltaic parlance) comes

Lt 1 2-volt

T Battery

48 December 1996/Nuts & Volts Magazine

Figure 2
The schematic of our lead-acid charge controller. See Table for D1 and Rs values.

{R2 o Rt I e into play. It knows when to
s TO' 4213 sock it to the battery and
- Solar S when to back off. This final
Rt et S O step in the charging
process is called the finish

current.

The finish current (no
relation to the Swedish lin-
gonberry) slowly adds the
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and solar cells at night.

As the charge increases, so does
the battery voltage. When the battery
reaches 12.6 volts, the comparator
goes positive, which permits current to
flow through the base of Ql. This
engages the relay. The charging cur
rent from the photovoltaics must now
force its way through a limiting resis-
tor. The value of this resistor is select-
ed to allow only two percent of the bat-
tery's capacity to reach the cells. The
finishing current normally runs two to
five percent of the battery’s capacity.
For example, if you have a 75 amp-
hour battery, the kind you find at any
auto parts store or auto service center,
the finishing current can be anywhere
from 1.5 amps to 4 amps.

Trickle charge current normally
ranges from one percent to two per-

a change in the comparator, which, in
turn, reduces the charging current.
However, the output voltage of the bat-
tery is dependent on more factors than
just the amount of charge in the cells.
It's quite conceivable that the voltage
could drop by a hundredth of a volt to
12.59 during the switching operation
because of changing charging condi-
tions.

What happens now is that the
relay flip-flops while the controller and
battery try to make up their minds. To
eliminate “hunting,” as it's called, a
small amount of positive feedback is
introduced into the comparator via R4.
As a result of the hysteresis, a larger
change must take place before the
comparator reacts. Yes, it will still
downshift at 12.6 volts, but it won't go
back to full throttle until the battery

R3 R8 LED 1
D2 D1 LED 2 R2
Ri
ﬂ i
BATTERY +
% TUo+
o+ Q2
PHOTOVOLTAICS
N JUMPERS
S Wi- 3 AL1
|
R2 VR1 R6 BATTERY -
R4 RS al R7
1C1

Figure 3

The parts are placed on the circuit board like this.

last 20 percent of the charge to the
battery while avoiding the severe
gassing that is so damaging to the cell.
After the battery is fully charged, it can
be removed from the current. Due to
internal forces (specifically, impurities
in the electrolyte) though, the charge
bleeds off at a rate of about 10 percent
per month. Eventually, the entire
charge will be dissipated altogether.
Consequently, the battery is usually
left on a “trickle” charger, one that
replaces what the battery itself con-
sumes.

The charge controller we're con-
structing here does all three jobs: full-
rate charge, finish, and trickle. How,
you ask, does it know when to do
which? By monitoring the battery's
voltage.

How It Works

Let's take a typical 12-volt battery,
like the kind in your car. When it's fully
charged, the battery measures 13.2
volts. As the charge is used up, the
voltage decreases. The region of inter-
est to us lies between the 70- and 80-
percent points (Figure 1). This is
where gassing normally occurs, and
where we must shift gears in the charg-
ing process. For a 12-volt battery, this
point is about 12.6 volts. Below 12.6
volts, it's full speed ahead; above that
we go to the finish or trick-

and fed to the comparator’s
inverting (-) input. This sets
the triggering level for the
circuit.

Because 12.6-volt zen-
ers are not a common com-
modity, the battery’s volt-
age is divided by resistors
R1, VRI, and R2 so that it
falls within the range of the
very stable 6.2-volt zener.
This voltage is input to the
comparator's non-inverting
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voltage drops below 12.5
volts. Hunting and relay
chatter are now eliminat-
ed.

Since the LM339 con-
tains four comparator
devices, and the charger
uses only one, | couldn’t
resist adding a frill: a
charge monitor. The moni-
tor is made up of two com-
parators and a pair of light-
emitting diodes (LED).
Motice that the inverting
input and non-inverting
input of each of the two
“indicator” LEDs are con-
nected to the output of the
comparator. The other two
inputs are hard-wired to

the zener diode. When the

(+) input. VR1 fine-tunes the
trigger point. When the
compensated battery volt-
age dips below the limit set
by zener diode D2, the out-

Figure 4

You can use this artwork to make the printed circuit board

for the controller.

charger controller is in the
high-charge mode, the
upper comparator is active
and LED1 (“High Charge”)

put from the comparator
goes negative. Conversely, if the bat-
tery voltage is above the reference, the
output swings positive. This voltage
swing provides us with the control we
need to maintain proper charging cur-
rents.

The charging current to the bat-
tery is controlled by a relay. The output
from the comparator drives the relay
through Q1. When the comparator out-
put is negative (indicating that the bat-
tery's charge is on the low side), no
current flows through the base of Ql,
which places a full charge on the bat-
tery. Diode D1 prevents the battery
from discharging through the charger

cent of the battery’s capacity. Often
the two can be one and the same,
which is what's happening here.
Letting the two-percent level serve
both purposes reduces controller com-
plexity and improves its reliability. For
other battery sizes, see Table 1. At
charge currents above 10 amps,
remove the jumper wires J1 and J2
and use RL1 to drive an external relay
(Figure 3).

At the point where the battery volt-
age triggers the relay, there's a little
uncertainty. For example, let's say the
battery voltage has crept up to 12.6
volts — the crossover point. This forces

lights. In the trickle-charge
mode, LED2 (“Trickle Charge”) lights.

Construction

The controller is constructed on a
printed circuit board. A foil pattern of
the board is shown in Figure 4. Using
the parts layout in Figure 3 as a guide,
insert the components into their
respective holes and solder them in
place. Take care to orient the semicon-
ductors properly to avoid pin reversal.
The completed board should be put
into an enclosure of some kind, prefer-
ably one that's watertight.

Only four connections have to be
made to install the controller

Kolpode Sl S | Table 1. Recommended Lead-Acid Battery Charging Currents. W ‘:o::f ;’::;WA*};‘S -
shown in Figure 2, is‘a t\lwcr Battery Maximum Trickle Charge Rs Value Rs Wattage D1 controller _is installed, you
step charger. Monitoring | Capacity Charge Rate  Rate (ohms) Rating Blocking have to adjust VR1 so that it
the battery voltage is a |(amp-hours) (amps) (amps) (watts) Diode switches at the proper time.
comparator, ICla. The 5 1.0 0.1 23 1/4 1N4001 First, allow the battery to dis-
function of a comparator is 10 2.0 0.2 12 1/2 1N5400 charge a little bit. Now turn
to compare an unknown ;g g-g 8.2 E'E } g;l;;gO VRI fully clockwise. This
voltage to a reference volt- 3 5 : | th | tacts.
age, %hen make a decision 50 10 1.0 2.3 3 MBR1045 \CN;‘-;']E: voltem:e?ymgzi?o?ihse
about the two. The refer- zg{) ;g ;g }g g mgg% voltage across tl'1e battery as
ence voltage is derived 150 30 30 07 10 MBR3045 it recharges. When the bat-
from a zener diode, D2, tery voltage reaches 12.6
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with lead dioxide paste.
The negative plate con-
tains spongy metallic
lead. As the battery
charges, the dioxide is
transferred from the
positive plate to the

solution. Discharging
the battery reverses the
process.

The most readily-
available sources of
lead-acid batteries are
Sears, Montgomery
Ward, or the auto parts
store around the cor-
ner. Automotive batter-
ies are designed to sup-
ply high-peak currents
for brief periods while
you crank an engine.
They have thin pasted
plates that shed their
material at the drop of
a hat. They're made to
discharge only 10 to 20
percent of their energy

and to be discharged fully each day.
Unfortunately, the plates are still made
from paste, which means they shed
material with each discharge cycle.

The fact that the paste is thicker
than that found in auto batteries is a
plus, even though it eventually all
flakes off, leaving you with but a skele-
ton of a plate. Thankfully, it won't hap-
pen nearly as soon, which makes them
useful in most solar applications. Look
for them under the guise of marine/RV
or trolling batteries, at about $50.00 to
$100.00 a piece.

Stationary batteries are made with
thick solid plates, not pasted plates.
They're designed to be used as stand-
by power, such as the kind needed to
keep your computer alive when some
idiot plows into the corner power pole,
and are kept in a state of nearly full
charge most of the time. Nonetheless,
their rugged construction lets them
discharge very deeply time and time
again. Unfortunately, stationary batter-
ies aren't commonly available, and
when you do find one you'll need a
truck to get it home because they're

Figure 5

This is the construction of a typical 12-voit lead acid battery.

volts, advance VR1 until the relay just
pulls in. That's it!

That’s All, Folks *

Well, that's all | have space for this
month. Next month's project will be a
NiCad/NiMH battery charger — the
kind of battery you find in a notebook
PC or rechargeable flashlight. 'Till
then, fire up the soldering iron, have
fun, and find time to sit in on the
Classroom lecture.

The
Classroom

All About
Lead-Acid Batteries

Today's lecture is on sizing your
storage batteries to the photovoltaic
panels. Batteries come in all shapes
and sizes, and without them life would
be a lot different. Can you imagine

Charge Controller Parts List

Resistors

R1, R2 — 33K

R3 — 510 ohms

R5, R8 — 1K

R6, R7 — 470 ohms

Rs — see Table 1

VR1 — 50K potentiometer

Semiconductors

D1 — see Table 1

D2 — 1N735

IC1 — LM339

LED1, LED2 — red or green LED
Ql — 2N2222A

Miscellaneous
RL1 — Relay (Radio Shack 275-248)
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yourself without a flashlight?
How about no radio during an
emergency? And I'll bet more
than a few teenagers can't
walk without a Walkman.

Let's first talk about the
different types of lead-acid
batteries on the market, and
how they compare. The choic-
es include wet lead-acid, gel-
cell, and AGM (Absorption
Glass Mat) battery types.
Then I'll show you how to cal-
culate the size of solar panel
you'll need to keep the bat-
tery charged.

Wet-Cell

Lead-Acid Batteries

Because of cost and
availability, wet (or flooded)
lead-acid batteries are typical-
ly the storage media of choice

.
Figure 6
The amount of sunlight falling on the earth varies from place. This map shows the
average pracatical amount of sunlight to expect for most of the United States over
the course of a year.

for most photovoltaic installa-

tions. This battery generally has three
or more two-volt cells, connected in
series, which are immersed in an elec-
trolyte solution of dilute sulfuric acid.
To increase surface area and power,
the electrode is made up of several
smaller plates which are wired togeth-
er (Figure 5).

Between the positive and negative
plates are thin separators usually
made of plastic that don't enter into
the chemical reaction. Instead, they're
used to keep the plates from touching
and shorting out the cell. The separa-
tors are porous so that electrolyte can
flow through them.

Each plate has a framework, or
grid, made of a hard alloy of lead and
antimony or calcium. The grid of the

each cycle, and are expected to be
recharged immediately after dis-
charge.

Deeply discharging an auto bat-
tery even 20 to 30 times will shorten its
life if not end it. Auto batteries like to
be pampered, giving up very little and
asking a lot (like my cat). When put
under stress — especially deep dis-
charge — the plates buckle and quick-
ly fall apart. Nonetheless, they find a
lot of use in solar applications because
they're cheap and easy to find. Just
use kid gloves.

Traction batteries — like the kind
used in electric forklifts and golf carts
— are made with thick pasted plates
and very rugged separators. They're
designed to withstand heavy vibration

big and heavy. Prices start at $100.00
and soar quickly.

Most lead-acid batteries require an
occasional watering to replace the lig-
uid lost by gassing (see The
Workshop) and evaporation.
Decreasing liquid level decreases bat-
tery capacity, and exposes the top of
the plate to the air, where it quickly oxi-
dizes and robs the battery of further
capacity even after a water refill.
Battery maintenance is done by
removing a “filler” cap covering the
cell and adding water, not acid

Hydrocap Corp. (305-696-2504)
makes a replacement filler cap that
contains a catalytic material which
captures the escaping hydrogen and
oxygen gasses and recombines them
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back into pure water which dribbles
back into the cell, thereby greatly
reducing the required maintenance.
The sealed automobile battery uses a
similar recombination process.

During periods of heavy charging,
though, the gas pressure can build up
faster than it can be converted into
water. When the internal pressure
exceeds safe limits, a valve opens and
the gasses vent to the atmosphere
where they're lost forever.

cations where zero maintenance is a
must, such as remote cabins and
repeater sites. The battery in your car
is probably rated at 75 amp hours (I'll
explain amp hours later in the lecture)
whereas the typical gel-cell weighs in
at under 30 amp hours.

Gel-cells aren’t as durable as wet-
cell batteries because they require very
accurate regulation to prevent over-
charge and over-discharge. On the
other hand, they're maintenance-free,
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never need watering or
equalization charge, and
won't freeze. Furthermore,
they're particularly well suit-
ed for deep-cycle applica-
tions.
12V AGM Lead-Acid
124ih Batteries
+
= lzv In 1983, GNB (then
l 12 Ak known as Gould) revolution-
- S ized the battery industry by
T 122n introducing the first large-
T capacity, sealed lead-acid

battery — the AGM
(Absorption Glass Mat) bat-
tery. This totally mainte-

1 nancefree lead-acid battery

Figure 7

amp-hour ratings can be wired in
battery bank.

Batteries with the same amp-hour rating
are placed in series to Increase the voltage;
batteries with the same voitage, butdlfl::lrﬂt

para
increase the total stwlge eaplclty of the

is of the starved electrolyte
type that uses a microp-
orous fiberglass mat separa-
tor. This glass mat absorbs
and immobilizes the acid —
no gel needed here — while
still keeping the acid in con-
tact with the plates. This per-

Gel-Cell Lead-Acid Batteries

In an effort to make a recharge-
able lead-acid battery that's totally
maintenance-free, the Sonnenschein
Company in West Germany developed
sealed gel technology, commonly
referred to as a gel-cell. Instead of sul-
furic acid, the gelcell uses a thick
thixotropic gelled electrolyte (a materi-
al that goes from liquid to gel, like Jell-
O, when you quit stirring it) with the
consistency of candle wax once it sets
up.

The gel-cell is a recombinant bat-
tery. This means the oxygen that's nor-
mally produced on the positive plate
recombines with the hydrogen given
off the negative plate to replace the
moisture in the battery. The cell is
pressurized and sealed using special
valves (and therefore should never be
opened). The oxygen is trapped in the
cell by these special sealing vents,
where the pressure forces it to the neg-
ative plate through tiny cracks in the
gelled electrolyte for recombination.
Although the battery is spillproof, and
.theoretically .can be operated in any
position, mounting it on its side or
upside-down isn't recommended
because the gel does creep and will
clog the valve.

While you can buy gel-cells equal
in capacity to wet cells, they cost a lot
more. Consequently, gel-cell batteries
are typically used in low-power appli-

mits a fast reaction between
acid and plate material.

The separator mat also traps the
gasses to provide the highest oxygen
recombination efficiency. Because the
mat is tightly wedged between the
plates, it holds the plate’s paste firmly
in place and retards shedding. This,
combined with an extremely low inter-

. nal resistance, allows the AGM battery

to deliver and absorb higher rates of
amperage than other sealed batteries
for faster deep discharge and recovery,
yet display behavior comparable to
that of conventional flooded electrolyte
lead-acid batteries.

Originally developed for military
aircraft use where power, weight, safe-
ty, and reliability are paramount, the
AGM battery is quickly replacing the
marine/RV and gelcell battery in a
broad range of applications — includ-
ing photovoltaics. Expect prices to be
slightly higher than for a flooded cell,
but cheaper than for an equivalent gel-
cell.

Matching The Photovoltaics
To The Battery

For most efficient operation, the
battery has to be matched to your pho-
tovoltaics. If the battery is too small,
you waste a lot of potential solar power
as the charge controller throttles back
to trickle charge. If the battery is too
large, it never gets fully charged, which
shortens its life.

Battery capacity is measured in
amp hours (Ah). Simply put, a 20 Ah
battery can deliver ocne amp of current
for 20 hours, or two amps of current
for 10 hours (well, not exactly, but I'll
take up that discussion in another ses-
sion). Voltage is not a factor in the
amp-hour rating. While a 48-volt bat-
tery will deliver four times the power of
a 12-volt battery, it can sustain that
power flow for only as long as its amp-
hour rating lets it; therefore a 48-volt
20 Ah battery and a 12-volt 20Ah bat-
tery will run out of juice at exactly the
same time.

Because of internal losses caused
by heat and other factors, though, you
have to replace more power than you
take out when recharging the battery.
How much more depends on the bat-
tery type.

Shallow cycle batteries, like the
type used to start automobiles, are
designed to supply a large amount of
current for a short time and stand mild
overcharge without losing electrolyte.
Unfortunately, they can't tolerate deep
discharge.

If they are repeatedly discharged
more than 20 percent, their life will be
very short. So when using these bat-
teries in a photovoltaic system, you
have to make sure you have enough
solar power to keep these batteries
topped off most of the time. For exam-
ple, if you're using a 100 Ah battery,
you need a solar panel with no less
than an average 20 Ah rating.

Solar Insolation

The size of the solar panel will
depend on your geographic location.
As the earth orbits the sun, its axis
isn't perpendicular to the sun, but
inclined at an angle of 23-1/2 degrees.
Consequently, the sun doesn’t strike
the earth straight on. Instead, it oscil-
lates north and south of the equator
during the course of a year. We notice
its effects in the passing seasons.

The shifting of the sun's latitude
during the seasons is quite predictable
and easily compensated for. The map
in Figure 6 shows typical hours of pro-
ductive sunlight per day over the
course of a year for most of the United
States. The values range from 4-1/2 to
6-1/2 hours. This means that if you live
in New Mexico, or example, you get
two hours more solar power than you
would if you lived in Seattle. (Down,
class. I'll elaborate more on the effects
of rain and fog in a future session. For
now, trust the map.)

Let's now calculate how much
power we need from our solar panels
to keep our 100 Ah battery fresh. First,
let's use a New Mexico scenario. If we
take out 20 amp-hours each day from
the battery, the solar panels will need
to replace about 30 amp-hours on
average. With 6-1/2 hours of sun, this
translates into
amphours (30)

Current (amps) = ©65)
e (6.

H

—

or 4.6 amps. If we're charging a 12-volt
battery, that requires a 55-watt solar
panel (like the ARCO Solar model
M55). If we plug the values for Seattle
into the formula, the answer is 6.7
amps, or an 80-watt solar panel.

Temperature has a significant
effect on lead-acid batteries. At 40
degrees F, they will have 75 percent of
their rated capacity, and at 0 degrees
F, their capacity drops to just half.
Consequently, a wet-cell lead-acid bat-
tery should be sized at least 50 percent
larger than the load requirements.

Going back to our 100 Ah exam-
ple, this means you'll want to have 150
Ah capacity. Gelcell and: AGM lead-
acid batteries are much more tempera-
ture-tolerant, and can be sized to 10
percent larger than the amount
required. Just remember that you still
need to replace the power used every
day, or run the risk of premature bat-
tery death.

How To Build A
Battery Bank

Very often, it's impossible to find a
single battery to do the job for you,
and many times you don’t want to put
all your eggs in one basket. Which is
why most photovoltaic systems use
modular batteries, or battery banks, as
they're often called. This method lets
you upgrade the system as your needs
grow, and removes the risk of cata-
strophic failure should one battery fail.
Batteries can be added to the bank in
two different ways: in serial and/or in
parallel (Figure 7).

In a series string, batteries of like
amp-hour capacity are connected to
increase the voltage of the bank. The
positive terminal of the first battery is
connected to the negative terminal of
the second battery and so on, until the
desired voltage is reached (think
Christmas tree lights). The final volt-
age is the sum of all battery voltages
added together (six cells equals 12
volts; a dozen cells, the equivalent of
two car batteries, is 24 volts) while the
final amp-hours rating equals that of
the smallest battery, which is why you
shouldn’t mix 50 Ah batteries with 100
Ah batteries.

In a parallel bank, batteries of
identical voltages are connected to
increase the amp-hour capacity of the
bank. The positive terminals of all bat-
teries are connected together, and all
the negative terminals are connected
together.

The final voltage remains
unchanged while the capacity of the
bank is the sum of the capacities of
the individual batteries. Here you can
mix and match battery types; a 100 Ah
12-volt battery in parallel with a 50 Ah
12-volt battery results in a 150 Ah 12-
volt battery.

| don't know about you, but I've
had enough theory for one day.
Besides, this lecture has bored Raj to
snores. Class dismissed — please wake
Raj on your way out. NV
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| CABLE TV cont. ]

“BASEBAND VIDEO EXPLAINED.”
Discover what a baseband signal is and how
it's constructed. Learn the advantages of
doing things the “baseband” way. $10.
VISA/MC/AMEX. ELECTROMAN, Box
24474, New Orleans, LA 70184. 504-482-
3017.

UNMODIFIED CABLE box pulls Zenith ST
1000, 1086. Regal CR-83 plain converter.
Oak RKDM-400 $20. Other brands available.
Call 405-631-1856.

SUPER TRAP. 1,000 times more powerful
than an FM frap! Exclusive muilti-pole design.
$29.95 + $3 S&H. VISA/MC/AMEX. ELEC-
TROMAN, Box 24474, New Orleans, LA
70184. 504-482-3017.

TEST KITS & TEST AIDS. ALL TYPES,
MOST MODELS. E-MAIL FOR YOUR PRICE
LIST OR FAX IN YOUR FAX NO. TO 1-800-
401-8641 OR (8004018641@ pagecard.
com). Full tech support, wholesale pricing,
credit cards/COD OK.

DEALERS NEEDED! FTG DEVICES as low
as $60 ea. on lots of 25-50! Extra filters $10-
$20! Single set ONLY $95! J, P, or SA. 1-
800-820-1727

NEW! “PROGRAMMABLE” PIONEER
TEST MODE ACTIVATOR ALLOWS USER
TO PROGRAM ANY SERIAL NUMBER
INSTANTLY! THIS PRODUCT IS SOLD
FOR TEST PURPOSES ONLY. $125, PLUS
SHIPPING AND COD. CALL KEN ERNY
ELECTRONICS, 24 HR ORDER AND
INFORMATION LINE. 516-389-3536.

NEW! WIRELESS TEST MODE ACTIVA-
TOR FOR ALL 2R/VS/BB/CTF AND MORE!
WILL KEEP CONVERTER BOX IN TEST
MODE FOR 30 DAYS. WORKS EXTERNAL-
LY, NEEDS ABSOLUTELY NO CONNEC-
TIONS. THIS PRODUCT IS SOLD FOR
TEST PURPOSES ONLY. $125 PLUS SHIP-
PING AND COD. CALL KEN ERNY ELEC-
TRONICS 24 HOUR ORDER AND INFOR-
MATION HOT LINE 516-389-3536.

CABLE BOXES, most major brands, in full
test mode. Low prices, finest quality
equipment. TX, 713-691-4610.

DESCRAMBLE CABLE USING SIMPLE
CIRCUIT. E-Z TO FOLLOW INSTRUC-
TIONS $10. COMPLETE KIT WITH FREE
CABLE BOX ZAPPER “TERMINATOR AND
ID BLOCKER" $20. 1-800-522-8053.

RAINBOW

WIRELESS FM

MICROPHONE

Small but mighty this little
jewel will out perform
most units many times its
price. It really stomps out
a signal. The WM-2 kit is
a buffered wireless
mike that operates from B0MHz to 120MHz FM,
the frequency of any broadcast FM radio. Includes
a mini-electret mike. 6 to 12v DC. SIZE: 1.25"x 1

WM2 KIT $14.95
MICRO-MINIATURE

TRANSMITTER

TV NOTCH

2thru 22

Many of our kits are
available completely built!

Our TV filters eliminate

unwanted TV channels or
F I LT En s interference that alters both

sound and video with a beep
FOR CHANNELS ., beep beep.

:,. Works on cable

channels (2 thru 22)
only.

NOTE: All TV Filter Kits are

sold for educational purposes

only. You must obtain permission

from your local cable company befare

using these filters on your cable system.

kit $14.95

We haven't seen a smaller
phane transmitter than the
MMPT2 kit. Powered by the
phone, it requires no battery.
Transmits both sides of a
phone convarsation to an FM radio up to a 1/4 mile
away, Tunable from 88 to 108MHz FM. Attach it to
one phone or add it to the line to pick up all incom-
ing calls. The MMPT2 is undetectable if properly
installed. Unit has surface mounted parts, you

This Manual contains schematics,

parts lists & P.C. board layouts for

|\ many of the Rainbow Kits. Use your
g \ own parts to construct our kits.

KIT BOOK $14.95
$9.95 with the purchase

| TEMPERATURE
| GENIE

Ever lost frozen food because
i your freezer stopped? The TC-
2 kit would have saved you
money. An alarm activates
when the temperature reaches
a critical point. Tum ceiling fans on automalically when
it gets too hot. This kil gives you 100mA of output.
SIZE: 2" x 1.4" Power requirement 61o 15V DC.

If you want to switch more power see our Triac (TP-1)

or Relay (RP-1)Power kit.
TC-2 kit $7.95

PHONE
TRANSMITTER

Small but mighty,it fits anywhere.
Phone line powered, never needs
batteries. Transmits both sides of
a phone conversation loud and
clear, wireless, 1o any FM radio at
greal distances. Variable tunes from 70MHz to 130MHz
FM. You can also use it as a speaker phone.
SIZE:1.25%x 6"

TEL-B1

KIT $12.95

est we've ever seen. With it's
\ super sensitive mike if lransmits

a whisper or a room ol conversa-
fion to an FM radio, funable from 88 to 108MHz FM.

3uH to 7MH. Power requirement 9v DC.
SIZE: 1.75" x 2.5°

SUPER SNOOPER
BIG EAR

Listen through walls, hear
4 conversations across the
room. Add a parabolic reflec-
tor and hear blocks away. The

; BIG EAR can be hidden about
anywhere. Makes an ultra sensitive intercom. Can
be used as a 1.5W AMP. We supply a mini-electret

mike in the kit. Power requirement 6 to12v DC.

install the leaded parts. Size 45"x 6" of any kit. SIZE:A.75'x 1"
MMPT2 wT $29.95 e AA-1 BulLTs29.95  KIT $10.95
MICRO-MINIATURE e 1
WIRELESS M INDUCTANCE METER _ |pn RELAY POWER KIT
So small you could hide this one This is the kit everyone has been asking Increase the output of an
on soma real bugs! s the small- for. Tum your digital volt ohm meter into RCTERs P ¥
: an inductance meter. It will read inductors kit from 100mA to 3 Amps

If you need to switch more
& power, up to 300 Watts,
with

Own your own FM radio
station. Any stereo sig-
nal you plug into the
FMST-100 will be frans-

usable parts. Measure capacitors from
<2.2pF to 2.2uF.Power requirement Sv

DC. SIZE: 1.80"x 2"
kir $12.95

With a proper antenna it transmits about 1/2 mile. The 1A-1 <L $1$48.255 Temperature Genie, Tin11';? o:_;?;i: ki?s?rl‘.li:é
kit is made with surface mounted parts, we have IA-1 CABINET . the Relay Kit. We supply a two pole relay 1.5
aWrﬁs om:rur;éed_msel;d%ﬂgsi?‘sngénggg ?g;eggded Amps ea., tie both poles together and get 3
e st e DIGITAL THERMOMETER | Amps. Size .75"x 2"
MWMS KT $34. The DT-3 kit wil tum your dita votohm | RP-1 KIT $9.95
meler into an accurate digital thermome-
j STROBE LIGHT ter with .1 degree resolution. Measure
D°"¥°'-' foed N\ SErRIo temperatures from -40° to 250F° The WIDE BAND
getter, warning fight,or remote sensor is .25" sq. and can be PRE-AMP
ﬂa—"r"“!]’ light for model air- &l mounted many feet from the meter.Power
'F““”U mﬁ“ﬂ?:ﬁ‘mé‘:’ requirement 9V DC. SIZE: 2° x 1.35"  Uses PCB and surface
g::éy Ifgeht for your auto, DT-3 KT 38'95 mur;mt technolﬁg)é t;:; :Egﬁr
. : 8 e perlormance. -
;ﬂ: ::;mi?mr: :::wpr:;eﬂu é g'ﬁgfb'é“ fajen 3 ners, HT's, Frequency counters, Satellite Receivers. It
Size 35%1.9" ] CAPACITANCE METER - amplifies low-level (weak) signals. If the signal is
9 This kit will tumn your digital volt meter into | exeamaly low , two amplifiers can be used in a series.
| ST-1 KT $11.95 a capacitance meter. Tumn that junk box of | "l Bt S B e s
FM STEREO TRANSMITTER unmarked capacitors into a fortune of «1dB COmp;&SSiDJ‘I:(‘dem

*» Gain: 1MHz- 20dB to 2.5GHz-6dB
= Power requirement: 12v @ 6Ma

WBA-6 KiT $19.95

mitted to any FM radio
tuneable from 76 to 108MHz FM. Transmil a wire-

Please add sufficient postage First ib $5.00 Canada $7.00

less link through an auditorium, from your car 1o
your camper, fisten to your CD's while mowing the
lawn, Play music on one channel sing on the ather.
Clarity s excellent, aprox. 40dB stereo separation.
Length of antenna determines the distance of rans-
mission. Complete with stereo input level controls &
crystal for stereo separation. 9v batlery operation.
SIZE: 1.5 x25x T

FMST-100 Cabinet $8.95 km $29.95

Additional LB. Add $1.00 US FUNDS ONLY

Electronic Rainbow Ind., Inc.

We will accept telephone orders for Visa or Mastercard

6227 Coffman Rd. Indianapolis, IN 46268

ELECTRONIC CALL 317-291-7262 FAX 317-291-7269
AAINBOW INTERNET:www.rainbowkits.com

PIC BUSTERS 16C54 $2, 16C56 $2.25,
16C57 $2.50 ea. Chip buming available. 212-
978-3535.

DSE-1000 ENCODER idea for small CBTV
refurbish shop $750 each. Come with instruc-
tion hook-up. 30-day warranty: 405-634-
1535.

DEALERS NEEDED. RFT & FTGs. Lot
prices 100@$55, 50@$60, 20@$65,
10@$70. Able's Cable, 602-491-0592. Call
about other available equipment.

SMART-2 JR AND PHOENIX. WIRELESS
EXTERNAL DIAGNOSTIC CABLE FTG'S
WITH TIMER, SN# ENTRY, AND PHOENIX
REVIVING MODE. PORTABLE, SMALL,
BATTERY OPERATED. PROVEN OUT-
STANDING PERFORMANCE AND SUPERI-
OR QUALITY. ALL MODELS INCLUDING
THE TFC22XX SERIES. QUANTITY DIS-
COUNT. MAKFIT RESEARCH. 1-800-220-
3543. NO CALIFORNIA SALES. http://our-
world.compuserve.com/homepages/makfit
E-MAIL: 104153.2451 @compuserve.com

UNIVERSAL CABLE DESCRAMBLER.
Random reverse video and manual vertical
sync driving you nuts? Fix it with our kit.
Plans $25, kit $75. Call B08-849-5410.

WANTED: TEKNIKA 6510 cable converter
boxes 415-221-5940.

TEST MODULES! PIONEER “SUPER
ACTIVATOR" activates 5XXX-87XXX,
PRICE: $120. 2R/V5/CFT 2200, PRICE:
$100. ANY CABLE BOX AND MORE,
PRICE: $120. OTHER TEST MODULES
AVAILABLE. MASTER FILES FOR
CABLE BOXES AVAILABLE. DISCOUNT
FOR QUANTITIES. E-MAIL: 104170.3043
@compuserve.com PHONES: 718-575-
1474, 718-768-4963, Fax: 718-369-3989,
Beeper: 817-942-2742.

DEALERS WANTED: Zenith ST-1600 $175.
03-PIV $175, P7 $125 PV-7 $145, PBB-7
$225; Stealth 1000-P $39; M-80 $39; RX-
450-DIC $50, RX-400-DIC $50. Minimum 10-
lots. Call for free catalog. 405-691-0594.

CABLE DEMODULATOR. Highly desirable.
Hard to find. Limited quantities. Value priced,
these won't last long at $69.95 + $5 S&H.
VISA/MC/AMEX. ELECTROMAN, Box
24474, New Orleans, LA 70184. 504-482-
3017.

PIONEER 6310, 6110, 5130. Zenith 1600
and many other units. Call for prices on units.
J and J Electronics 1-800-355-6362.

CABLE DESCRAMBLER! Built with 7
RADIO SHACK parts costing UNDER $12!
Instructions $8: F.A.S.T., Box 369-VN10, PL
Salemo, FL 34992-0369.

WE SPECIALIZE in 5 and 10 lot pricing of
NEW converters, descramblers and other
cable equipment. One year warranty. No min-
imum purchase. D&M 1-800-550-8796.

SMART CARD programmer & software
(plans, kit or built & tested). Star6 & Star7,
Zenith, Hamlin converters raw or ready to go.
Test kits & test kit software. Circuit boards
made from your art work. PIC, crystals, circuit
boards, etc. Programming services available,
fast turn around. No North Carolina sales.
Data Tek 1-800-779-1001.

18 VOLT wall adapters for most pans, $5 sin-
gle $4; (10-lot) $3 (50-lot). Call for B600 and
BB. 405-634-1535.

NEW! VIDEO casseltle storage cases now
available $1.25 each, plus shipping and
COD, 100 piece minimum order black grain
finish with interior hubs, call Ken Erny
Electronics 24 hour order and information hot
line 516-389-3536.

MASTER PROGRAMMING FILES. Memory
devices programmed. Reverse engineer-
ing. Circuit boards made and much more.

407-676-2530.
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BLUE BE GONE. Stops “blue” screen (video
mute) VCR function. Perfect “Universal”
descrambler companion. $49.95 + $5 S&H.
VISA/MC/AMEX. ELECTROMAN, Box
24474, New Orleans, LA 70184. 504-482-
3017.

SIGMA 3D/2000 converter kit. Gets all chan-
nels. $175. Fax name, address, city, state,
zip, phone to 808-955-3959. Fully guaran-
teed.

TEST KITS, test aids. All types, best prod-
ucts, best prices. Call or fax for price list. 1-
800-401-8641. E-Mall at (xlent@hi.net)

DEALERS! WELCOME. All makes & models
available. Call Marco for best deal. 718-358-
6237.

FOR SALE: Jerrold 2214, 2014 genuine
unmodified. SA 8600, 8580 genuine unmodi-
fied. Zenith 1086, 1600 series, Pioneer 5430
$35 genuine unmodified. Tocom VIP 5503A
ga|21uine unmedified, 10-lot only. 1-800-500-
9825.

DESCRAMBLE CABLE with simple circuit
added to Radio Shack RF modulator, part
#15-1273, and using cable ready VCR as
tuner. Instructions $10. Parts for all four cir-
cuits, $12.95. S&H $1. Telcom, Box 832-V2,
Brusly , LA 70719.

MASTER COMPONENTS
CABLE TV TEST MODULES
EXPERT DESIGNS. 1-800-233-0570
See our DISPLAY AD
on Page 20.

-

ZTACS, ST1000 - ST1622 for sale. Call John
419-385-3100.

$ WANTED $: Cash for genuine, unmodified
PVS5, PV7, R2/V5, and DBB converters. 512-
854-8989 evenings.

NOVAVISION 5750 $229, Millenium-3 base-
band multimode $239. TVT-3 $45. Panasonic
TZ-PCI75 $59. Call for lot prices. 1-800-707-
5028.

NOTCH FILTERS 110, 108.5, 106.5, 97.5

75dB deep notch. $19.95 ea., 1-5 gty. $14.95
ea., 6-10 qty. $10.95 ea., 11-20 qty. $8.95
ea., 21 or more qty. Call 24 hr. order and
information hot line 516-389-3536.

PICS, GALS READ if you've lost your mas-
ters. Programming service available. Call for
info. Network Sales, 616-683-0500.

CABLE CONVERTERS and all test mod-
ules. New Custom TFC 22XX modules pro-
grammed with your box number. We also
have auto multimode modules. Extremely
competitive. Call for a wholesale price, info,
catalog, credit cards, COD. 1-888-443-9185.

WANTED TO BUY: CABLE BOXES.
CALL FOR PRICING. 1-800-676-6342
Gene/Jim.

PIO 61-67XX A.S. boxes PDV? boxes for
sale. Pio test aid E2-E8, watch dog, no
switches, auto map, 5xxx-67xx $25 ea. Pio
E2 writer $40. Pio test aid for 63xx-67xx
needs no serial #, $28 ea. A.S. test aid 40-pin
micro ++ all models $35 ea. Quick BDS all
models $25 ea. PDV? multi $25 ea., PDVS
$20, Pio + PDV external activators $110 ea.

WIRELESS RFT PLUS extemal activator for
black boxes. External activation with NO
CONNECTIONS needed. Price includes filter,
single unit $90 (5) $85, (10) $75, (20) $65.
2R/5V MULTIMODE three wire test kit $12
10 minimum. 520-888-1908 Spm-midnight
EST. Star Electronics.

CABLE DESCRAMBLERS. Z-ST1600 full
test mode with remote $215. AS 0985 &
0086 new full test mode with remote $295.
PIO-FTG decoders with filter $140. RFT
decoders $130. Quantity discounts avaa!ab!e
CABLE CONNECTION @888-83-CAB

NEW! THE TERMINATOR external activator
for black boxes. Works where others fail. NO
PLUGS, NO BUTTONS, NO FILTERS, NO
TUNING. Completely hassle free. Works by
REMOTE control. $150 ea. 520-888-1908
Spm-midnight EST. Star Electronics.

ORIGINAL T-ONE AND RFT used to test
7PD. BBPD, TFC20XX model converters.
Puts addressable box into full diagnostic
mode for evaluation. Box will resume normal
service level when disconnected. Each has a
three position frequency setting for universal
coverage. $99 each or $79 each/10 lot. QB
Video 1-800-2498-3025.

CABLE DESCRAMBLERS, misc. equip.
Dealers wanted! Sold for test purposes only.
NO GEORGIA SALES!| 770-300-0084.

NEW! RFT-2 AND DIGITAL FTG-2'S FOR
ADDRESSABLE BLACKS. BOTH MODELS
AVAILABLE WITH “REVIVEWARE"
UPGRADE. COMPLETELY ASSEMBLED,
PRETESTED AND GUARANTEED.
WHOLESALERS ALWAYS, WELCOME. NO
ARIZONA SALES!! CONCEPT ENGINEER-
ING @ 602-309-0367.

MODULES ARE PRETESTED. 2R/5V/TCF
Multimodes $15-25 each; BA51XX-BAB1XX
Pic Modules $22 each; BAG3XX-BA67XX Pic
EZ clear/Test $22-$29 each; 3 wire modules
10 @ $12 each; 2 wire modules 10 @ $10
each: All Quick boards and 40 pin processors
$20-$24 each; Zenith ZL3 10 @ $12 each;
3055 and 7055 28 pin EPROM; 10 @ $10
each. Other modules available; 30 days
money back guarantee. KCS 1-800-878-
8820

CABLE BOXES major brands in full test
mode quality equip SX 600 $245 ea. TX 503
$155 ea. CFXX $260 ea. Call 717-788-8934.

ATTN. DEALERS: All your cable needs, sat-
isfaction guaranteed. Zeniths screened and
cleaned or ready to go! FTG, RF-1, always
available, so call today for pricing, info, and
specials. 619-920-0585.

R A T |

O N

QUALITY
PARTS

FAST
SHIPPING

DISCOUNT
PRICING

Outsige the Us. X
send $2. 00 Postage.

PC MOUNT
POWER RELAY
24 Vde

24 Vde, 675 ohm coil. SPDT con-
tacts rated 20 amps (N.O.), 10 amps (N.C.) @
240 Vac. 1.15" X 0.09" X 0.65". PC terminals.

UL and CSA listed
CAT# RLY-55 $2 each

[ 10 for $18.50 + 100 for $150.00 |

SPECIAL PRICE!
TWIST ON
F-56 CONNECTOR

We recently made a large @
=
¥

LY (i
Y Potter & Brumfield # TION5SD12-24

purchase of this twist-on co-ax

connector for RG-6 cable.

Special pricing while [0 for $15.00
the supply lasts. 500 for $50.00
CAT #FTO-56R 1000 for $70.00

SPECIAL PRICE
BI-COLOR LED

T 1 3/4 (5mm) Three Legs

RED/ GREEN diffused. 3 5¢

I PADDED CARRYING CASE I

Good-looking pro-
tective carrying
case for Zip dri-
ves, Walkman
players,
tools, guns,
phatographic or
electronic equipment. This
well-made black canvas bag has
0.5" thick padding all around and a nylon
inner liner. 1.5" wide webbed handle and detach-
able shoulder strap. Heavy-duty zipper. Interior
pocket and adjustable velcro compartmant,
Interior area: 16" X 8" X 2.5". These are new
bags with a company logo (Interactive Network)
on a patch on one side. 00

CAT # CSE-10 each
| DRIVE CABINET W/ SUPPLY |

Anractwe heavy-gauge gray
plastlc cabinet designed
to hold a 1/2 height
CO ROM drive.
Canlams a5 Vde/
42 vde swilching
power supply, IEC power
‘inlet jack, on/off switch, cooling
fan, LED indicator, DB-15 connector and two RCA
jacks. 10.43" X 9.75" X 2.2" overall size. Drive

s15%,

SONY Hi-8

Top quality, metal |iFemet T

particle 120 minute video | I

cassettes. Used for a shor §

time, then bulk-erased. 0
$3%%

Each cassette has its own
plastic storage box.

CAT # VCU-8
[ 10 for $28.00 = 100 for $250.00 |

Satisfaction Guaranteed

“HI-8” VIDEO CASSETTE

Center Bathode. opening in front of case is 587" X 1.68". [EC
CAT# LED-63 each power cord not included.
[100 for $29.00 « 1000 for $250.00 | | CAT# MB-53
(USED)

[sPsT, N.C. swiTCH) &fg:fsﬁ‘

Marguardt # 1050.0141A

Small, normally-closed switch rated 2 amps @
125/250 Vac. Prepped with 5" long wire leads
and 2 contact socket connector. Body
size: 0.78" X 0.4" X 0.25". UL and

' CSAlisted. Large quantity available.

.4.|=on$"|m

250 for $50.00
1000 for $150.00

CAT# SMS-140

[ 12 Vdc, MINI BLOWER |

Nidec, Gamma 28 # A34342-55APP
12 Vde, 0.18 amp brushless cen- A
trifugal biower designed for
applications with space limita-
tions. This small, lightweight
blower features permanently
lubricated ball bearings and a
quiet thermoplastic housing. 3"
diameter X 1.18" thick.
Qutput port is 1.4" X 1"
5" leads.

CAT# CF-39

00
s “each

THERMOELECTRIC COOLEH|

PELTIER JUNCTIONS

These incredible miniature solid state heat
pumps raise or lower temperature in a small
area almost instantly. Utilizing the Peltier
effect these modules perform the same cooling
or heating functions as freon based refrigera-
tors but they do it with no moving parts, and
are very reliable. Current applied to the device
will produce heat on one side and cold on the I
other side, up to 68° C difference between the
two sides. Modules can be mounted in parallel
to increase the heat transfer effect or can be
stacked to achieve high differential tempera-
tures. 127 thermocouples per device. Operates
on 3-12 Vdc. Requires a heatsink to prevent
overheating.

1.18" (30 mm) square

X 0.15" (3.8 mm) thick.

s17 00 CAT# PJT-1

5 for $75.00

1.57" (40 mm) square
X 0.15” (3.8 mm) thick.

00 CAT# PJT-2
$26§h 5 for $110.00

Quantity Pricing Available!

ORDER TOLL FREE ’ '800'826'5432

Filters $20. Call 617-389-5155, BTW 7-9pm X

EST. i MAJL ORDERS TO: FAX (818) 781-2653 » INFO (818) 904-0524 @
ALL ELECTRONICS CORP. http:// I m/

START SAVING your money, buy your own P.O. BOX 567 INTERNET http://www.allcorp.co

&=

cable box. All makes and models available
(FTG/RFI). Dealers welcome. Call 619-633-
B8205. Your call will be returmed within 5 min-
utes.

RAW BB $150. Raw 0858 7 buttons $130.
We have all types of equipment at the lowest
price. 954-978-8381.

VAN NUYS, CA 91408-0567 E-MAIL alicorp@allcorp.com

NQ MINIMUM ORDER + All Orders Can Be Charged to Visa, Mastercard, American Express or Discover » Checks and Money Orders Accepted by Mail = Orders
Delivered in the State of California must include California State Sales Tax « NO C.0.0 = Shipping and Handling $5.00 for the 48 Continental United States - ALL
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limiled » Prices Subject to change without notice.

“ MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. |
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PRIME ELECTRONIC COMPONENTS, INC.

150 West Industry Court, Deer Park, NY 11729

CHECK OUT OUR WEB SITE @ www.primelec.com

516-254-0101

EPROM & CPU/MPUs SOCKET PULLS
Math- cPU

Coproccessor &

8087-1... $19.95 8748H $6.50
BO2B7XL. $1995 8749, $5.95
B0386DX-16. ... ... .. $495 B74MH ..... $6.50
BO387SX-16 §1495 ‘B75)...... $8.95
803675x-20 §17.95 B751H.... $9.95
B03875X-25 $1995 8752....... 51395
80387DX-20. ... ..... $17.95 8755, $6.9
B387DX-25, ..52495 MCSB020RC20 $1495

- ... 51495 MCOB020RC. 519.95
AMABEDX-33 pow . .. §17.95 MCH8030RC25 52495

X- .. 519.95 MC6BO3ORCAI $20.95
8741, ..§395 MC6B8BIRC20 $9.95
8742, . $495 MCHBBB2RC2S $1495
B748. . . 5495

Note: Spoed solec-
and ail parts subject o avalabiity

Mpau all socke! pulls (must be Cleaned & Erased), *
avalloble ol oddiional chorge:

BERLLBBY
FRERRGEHR

NEW MICROSOFT
TWO-BUTTON PS/2 MOUSE

The old-style type. but old reliable, Nate: No soffware
Iincluded with mouse. MS P5/2 Mouse.............519.95 Ea.

WALL PLUG WALL ADAPTERS
Input: 117 Viac 50/60 Hz. Outputs Available.

Qvdc 200Ma ...
9vdc 300Ma
Qvdc 450Ma ...
9Vac 500Ma ...

FAX 516-242-8995

SOCKET PULLED PENTIUM 60
(5V TYPE) CPUs

Pentium 40 CPUs (Non-Math Errar Type) socket pulls. These
are the second generalion Pentium central processing units|
that were moda fo replace the first generation units with
the now famous math emor. All are warantead for 60 days.
Limited quantities available.

Pentium 60 (5VDC) Step PuUll..........ococevrrsronerennen . 52995 EQ

NEW 16-BIT 256K ISA VGA CARDS
Designed for the PC-XT/PC-AT & compatibles, thisis o
basic low cost VGA video card. 256K DRAM with chips &
fechnology 82C451. Full backward compatibiiity with
EGA. CGA. MDA. and Hercules modes. Card type: I5A
16-bit. Model # VGA 300 (VGA Card)............... $19.95 Ea.

NEW CYRIX FASMATH COPROCESSOR
CX-83D87-33-GP

NEW ALPS 2.88 MEG 3.5” FLOPPY DISK

DRIVE FOR 755 SERIES THINKPAD LAPTOP
New 2.88 Meg 3.5° floppy disk ciive mif. by Alps 10 IBM
755 Saries computers. This drive repiaces the 1.4
Meg drive by tronsfarring it into the ofiginal mounting brocket
(5 min.) and it will be auto-detected when the computer i
started 720K/ 44Megr2 BaMegslmdaros
TP755/2.88 (IBM P/N 1619718) ... ...$50.95 Ea.

256069/ IMegx/dMieg@/(BONS) 30 Pin fype SIMM
Five 16 Bit Siots and One 8 Bit Siot, AMI BIOS/Supports
ioadable hard drive parameters 720K/ 1.2Meg/1.44Meg/
288Mag (with proper controlier) 8K infemal cache only.
4B6SX-25 Baby Motherboard (CPU inciuded)

PULLED 1 MEG X 9 70NS/80NS
30 PIN SIMM MODULES
Pulied and tested 1 Mag x 9 70ns/80ns SIMM memary
module. Great for upgrading older machines for
Windows 95. (Mixed Manufacture & Third party types.)

9.5Vac 750Ma . 30-Day Guarantee.
MNew Cyrix FasMath coprocessors for 803860 16-33 systerns. .
pedac Pt This FPU unit Is used in placa of Intel’s 803870X16-33 part 1 MEGXS-70 30° SIMM (3 Chip) ...
12vdc 200Ma . Originally priced at $100.00, a steal $1095. Case: 8 pingrid | 1 MEGX9-70 30P SIMM (9 chip)
12Vdc 500Ma... anay. Cyrix CX-83D87-33-GP..........ccc oo S10.95EQ 1 MEGX9-70 30P SIMM (3 chip)
12Vdc 600Ma .. 1 MEGX7-80 30P SIMM (9 chip
Quantity  12vdc 800Ma.. USED 80 MEG 3.5" 1 MEGX8-80 30P SIMM (8 chip) ...
Pricing e SCSI HARD DISK DRIVE 1 MEGXB-10 30 SIMM (8 chip) . .
Available i Pulled from working equipmant. 80 Meg SCSI Quantum P/N o
14vidc 700Ma.. 55 : . : NEW TEAC 1.44 MEG 3.5
ProD tee. 3-1/2°, 1/3 Height (1-5/87).
16V 128D e et Soan i deadh G SRS el FLOPPY DISK DRIVE
oM 808 SO L 534,95 Ea. New Standard 1.44 Meg 3.5 floppy disk drive.
NEW 804865X-25 Manufactured by Teac, Model #£D-235HG. Face plate
BABY MOTHERBOARDS NEW SQUARE EQUIPMENT FANS color; Beige, 34 pin interface connector with 4 pin
e i e A & AN EVae 3T o AT power. FD-235HG Teac 1.4M......................532.95 EQ.,

12vdc 3.1 ord7"
12 Vdc 2-3/8"....
12 Vdc 2-5/8°....

MICROSOFT VISUAL FOXPRO PROGRAM
STANDARD EDITION ON CD-ROM

New Microsoft Visual FoxPro database program Version 3.0 Full, not

upgrade version for Windows 3.1 (16 bit, but runs on Wing5 also). A

all documentation oniine.,

MICTosoft Visual FOXPIo V3.0 ... 52095 EQ.

full relational database development system. No manuals inCludad,

NEW SEAGATE MEDALIST XE 540 MEG 3.5"
ST-3660A (IDE) HARD DISK DRIVE
Seagate’s Medalist XE senes 540 Meg ST-36604A hard disk drive
Voice coil actuator, thin film head, spindie speed 3.811 RPM,
BmSec Acs fime, 120K buffer. Full Cap, 1057 Cyc/16 heads/éd
sactors. ST-3660A 5800018 . .. 3 11995 EQ,

ScanWidth: 4.2 In.  Scan Length: 11 In.
Interface: 16 Bit high speed (SA) card, 64K SRAM, System
Requiremants: 286/386/486 PC Compatibie
(16MHz).
Avaiable 16-Bif Interface siof,
Windows 3.1, 4 Meg RAM,
10 Meg of Available HD
space (Min.).
Mouse or Other pointing
device.
Soffware Included: Picture Publisher LE 3.1, imaging
Softwaie). Parceive Personal 2.1, (OCR Software)
Niscan/GS Plus......... $39.95 Ea

NEW PANASONIC 360K

P/N 4B6SX25MB.. . $49.95 Ea.
5-1/4" FLOPPY DRIVE
NEW N|SCANf G5 PI.US OCR/ 5-1/4" half height l/’annsomc M# JU-455. Black face
256 GRAY SCALE SCANNER plates only, P/N: JU-455... ..§9.95Eq.,
o T Sonee NEW OEM/BUS TOASTER PCMCIA

HIGH PERFORMANCE SCS|-2 ADAPTER CARD
Brand new OEM/Bus Toaster PCMCIA SCS-2 adapler card for
porable computers, mode by New Medio Corp. This card
was manufactured for a large computer company and has
its logo onit, but it is a full function product. Unit comes with
ASP| diiver soffware only. You must have your socket service
software for your computer 1o use this product. Note: The Bus
Toaster cable ands in a high density DBS) SCS-2 connector.
You may need an adapter for your particular needs.
OEM/Bus Toaster............... ...559.95 Ea.

USED 1.44 MEG FLOPPY DISK DRIVE

Pulled from working equipment 1.44 Meg. 3.57 in

5-1/4" mounting bracket. 30 doy guarantea. 5-1/4" haif
height off-white color face plate. interfoce: 34 pin 84 pin
power.

oo 1) ALD o i Pyt B ——————. | |+ ] <2 §

NEW TANDY SUPER VGA 1 MEG DRAM
(156-Bit ISA Bus Type)
This board i your bos-c super VGA video board with | meg of
DRAM type memory. (SA BUS TYPE.) Core Logic Chip
WDR0C31-25-00-02. Resotution/Coilor: 640x480/256C,
B00x600/256C . 1024¢768/256C, 1024x1024/ 16C. Note: Software
drivers included with board. Windows 3.1, VESA, Autocad, etc
Tandy SVGA 25-4055 .. I .$2995E0

NEW AE-2/T ETHERNET ADAPTER
MADE BY ARTSOFT

The AE-2/1 Ethemet adapter & a network card fof thick Einameat

NEW EXTERNAL 3-1/2" 720K

FLOPPY DISK DRIVE
4 S Made by Tandy for
= \ Tandy 1000EX Computer.
( Unit enclosed with cable
for hook-up.

Diive Inside Is a Teac Corp.
Model #FD-35 FN-10-U
Color: White

o

 \- \
NGk

Tandy Model #25-1081 ... mimmaisinsren

NEW PCMCIA 10 MEG

FLASH MEMORY CARD
Made by Sundisk. (Read/Write 5VDC.) Works with any
laptop of PDA with PCMCIA ATA Spec. interface &
software drivers. (**Software drives not included"*)
(Note: 10 meg is uncomprassed capacity) Platform
compatibilify: HP 100LX/200L IBM TP 350, 365, 500, 750,
755, ond others, contact Sundisk for your specific
model. Cards are Plug-Play Windows 5 compatible.
Sundisk ADBW{BQ.E oF www.sandisk.com
SDP5-10 SUNDISK ..

..52495 Ea.

...5199.95 Ea.

and 10BASE-T cables. It is compatible with any Ethemet system
and i Novel NE2000 compliant. Bus Type: ISA 8 or 16 bit. Data
Tronsfer: 10 MPS. Prog(ammublo \nieﬂupr 2,3,4,5.6.7,10,& 15
AE-2/T 5.0 I5A Adapter... .§24.95 Ea.

NEW 2X CD-ROM KIT WITH 5 CD TITLES

This CD-ROM kit comes complete with the following: 1
IDE 2X Caddy Less CD-ROM Drive Model #CR-563-8, 8-bit
15A interface card. data and audio cabiles, (Note:
speakers not included ) Soffware fities included: Mayo
Clinic Family Health Book. Interactive Edition Multimedia
Encyclopedia, US and World Atfias, Mad Dog McCree
arcade game, Mario Is Missing game..

2XCD-ROMKI ......oc..iciiiiiisistiissiiiriimniione s 4995 EQ

NEW AST 101 ENHANCED KEYBOARD
Brand naw AST 101 keyboards with 4 ft, coil cord to 5 pin
male DIN. AT compatibie only. Available in biack or off-

white.
AST 101 KB (black or 0/wWhile).........cee.. 524,95 EQ.

NEW SMC 16-BIT |$A
ETHERNET LAN CARD

MNew SMC Ethercard Pius high performance 16-bif ISA bus local

NEW 12MEG MEMORY UP-GRADE MODULE
FOR NEC VERSA SERIES NOTEBOOK

New 12Meg memory up-grade module for NEC Versa
series notebook computer. Made by Kingston for
models E. V. M. 3.3V fechnology.

NEC P/N OP-410-~ 4IIE.’KIn$10n F.'N KIN VSH2

KIN 12M NEC (KTN-VS/12) ... ..599.95 Ea.

ared network odopler. Cords have a AUl part and a BNC port for
cooxial wiring. SMC Efte 16 / P/M 8013EPC ...............524.95 Ea.

NEW MITSUBISHI 1.2 MEG
5-1/4" FLOPPY DRIVE
5-1/4" Half Height Mitsumi. Mode! #MF504C-318MD.
Tan face plate only.

Mitsubishi 1.2M FDOVE ... .+.$2495 Ea.

DIGITAL SERIES 100 COLOR INKJET
COLOR PRINTER (FACTORY REFURBISHED)
Digital series 100 cofor InkJet printer. Laser sharp output (300x300
DP1), monochrome printing with up to 3 pages per minute.
Economical two carridge system. Ona black cartridge and ane
color caridge. (Used one al a fime.) 70 shee! capacity with
HPS00C emulation. Windows 3.1 and Windows 95 compatible
Great low-cost color printer. (30 day guaunreel

DEC SER 100 Color Priter ........caweiie ... 39995 Ea.

NEW TEAC COMBO700 TAPE BACKUP
AND FLOPPY DRIVE 1.44 3.5"

Tha Teac combo i a 357 floppy drive and QIC tape backup unit
buit into 5.25° half height frama. Great for systems with limited
diive bays. Tope backup unit utiizes the PC’s axisting floppy
confrolier. Capacity: 680MB compressed/340MB uncompr

Tape Format: QIC-3010-MC. Data Trans. Rate: 0.5 & 1Mbps I’upe
Media: 3M MC3I000XL (400 it ). Softwara Incl.: Arcoda Backup for
Windows 95, Windows 3.1 & DOS (1 uMeuﬂODDw {Note: Back-
up tape or cables nof included with drive
FF-3101/700 Combo ..

UNBELIEVABLE $15 BLOWOUT. Test kits
for every unit: multimode, PIO NO E4, Z-
TAC. PIO writers, filters, external devices.
PIO-AUTOMAP NO E2-E9. NY. Automap
converters. Simplified instruction. Best tech.
support in the business. Saturday delivery.
7am-4pm PST M-S. 1-800-562-8442.

ZENITH TEST Kkits (ZL3) wired 1-10 $8.95
each 11 & up $7.50 each. Call for other make
kits & pricing. CBE 1-800-436-8630.

MASTER FILES & test modules for all types
of CATV converter units. 503, 507, Zenith,
SCM 6, only $6. 909-986-0971.

ISO 7816-3 smart card reader/writers.
Factory made professional unit $495 + ship-
ping. Also battery and L-card programmers
?:1;;? + shipping. Satellite Imagery 770-497-

ARE YOU tired of dealing with rude people
that don't have time for you? Your troubles
are over, call 619-929-0585 for all your cable
needs. Satisfaction guaranteed.

Write in 72 on Reader Service Card.

POSITIVE NOTCH FILTER BLOWOUT
SALE CHANNELS 2-24, 95-99. 1 @ §15, 5
@ $13 EACH, 10 @ $12 EACH. QUANTITY
PRICES AVAILABLE. CALL 1-800-449-
9189 ANYTIME.

CABLE DESCRAMBLERS, Pioneer 6310s
and most all other major brands. We have
low overhead so we can sell for less. 30-
day money back guarantee. Finest quality
aqulpmont Call anytime. Houaton. TX.
713-691-4610.

DESCRAMBLERS. TEST MODULES.
MAJOR CREDIT CARDS. WILL BEAT ANY
PRICE. NO TEXAS SALES. SE HABLA
ESPANOL 713-392-2323.

ZENITH ST-1600 $160, ST-1086 $120. No
minimum. 573-363-0427 12:30-5pm/CST.

SSAVI: SAVVY Scrambling Today. Learn
the secrets of this popular scrambling
scheme. $10. VISA/MC/AMEX. ELECTRO-
MAN, Box 24474, New Orleans, LA 70184.
504-482-3017.

WE HAVE what you want. #1 cable distribu-
tors. Dealers welcome. For your best price,
call 1-800-640-9948.

PIONEER ACTIVATOR $110. Filters $15.
619-670-8488. Call before 2pm Pacific time.
No CA sales.

GENUINE UNMODIFIED 2R/V5 and S/A
8580 converters $145. SWANTED$ ESN
reader and Primestar test kit. 512-854-8989.

NOTCH FILTERS. Positive/decoding traps
are available for channels 2-28 and 95-99.
Negative/blocking traps are available for vari-
ous FM band frequencies as well as full FM
band coverage (or $1 extra). $15 each single
or $10 each/10 lot. Call for large quantity pric-
ing. QB Video 1-800-249-3025.

WE BUY CABLE BOXES, ALL TYPES. 1-
1,000 (misc. equip. also). Call 770-300-0084.

VIPs FOR sale. Cable field pulls, prices
based on quantities purchased. Call Monday
to Friday 11am till 6pm EST. Tel. 718-262-
0900 or fax 718-657-4015.

ZENITH 1000, 1086, 1600. Call: 405-631-
1856.

PIONEER EXTERNAL ACTIVATORS: PIO-
SC activates all channels on Pioneer 5XXX-
B7XXs. Doesn’t destroy serial/ESN. Many
other options. $125. PIO-GN does 5XXX-
61XX or 1 custom 63/67XX. $100. 1-800-
663-8530.

PIONEER NO E-4 MODULES: $15 each,
min. 5. Also have modules for SATL, Zenith &
JRL. Master files: Pioneer, SAtlanta, TCM
03/07, SCM8 & Zenith. NEW PIONEER
UNITS: 83XX $200, 61XX $185. Both
w/remote & 1 yr. warranty. LIMITED quanti-
ties. 1-800-663-8530.

THE TERMINATOR works in places where
others fail. This product is for the new multi-
mode systems that change constantly. No
plug, no filters, no buttons, no kidding! Works
by remote control. $150 delivered, COD
extra. Call for volume prices. 1-800-671-
1110.
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QUICKBOARDS, TEST BOARDS. All types
any quantity, DEALERS WANTED! These
items sold for TEST PURPOSES ONLY! and
we will not sell to those who imply theft of
service. Absolutely NO GEORGIA SALESI
CALL 770-300-0084.

ZENITH (RAW) or ready-to-go. Call for model
#. 405-634-1535.

ZL1. THE MOST RELIABLE ZENITH COM-
PATIBLE TEST KIT. $6 EACH COMPLETE
WITH WIRES. 407-676-2530.

RAW PIONEER 5530 $40, 5315 $65. Zenith
ST-1086 $45, ST-1622 $55, ST-1600 $65.
03-PIV $65. Minimum 10-lots. 405-691-0594.

TEST MODULES for CTF series and older
models. Built-in 3 frequency capability, 9-
volts DC operation, no batteries to replace,
extremely easy to use. 10-lot $79 ea. Call
617-395-0008 to receive our latest 6-page
catalog.

5 VPIS $150 each, 2 07s $160 each. No
remotes. Also 3 07s with audio/video jacks,
$50 each. 908-370-0160 anytime.

TELEPHONE/FAX

ESN READER, no scanner needed, only a
PC needed and my S/W. Call 770-887-1475.

UJ'S GENIE MARK | KEYPAD ESN PRO-
GRAMMER, NOW AVAILABLE for Motorola
cellular phones (flip, pocket) with 8-pin data
port jack, firmwares to 96C1 (includes EE-2-
3). The Genie is completely portable, fits in
shirt pocket (3"x2°x1"), utilizes CP's keypad &
battery for programming. Genie includes
modified Motorola B-pin interface cable (no
dangling wires or IC clips), dual voltage auto-
matic NiCad car battery charger and UJ's 80-
page Cellular Technicians Programming
Manual, price $1,495. GENIE MARK Il pro-
grams all 15 pin D/P Startacs, 10-pin D/P
Elites & 8-pin D/P flip/pocket phones includ-
ing EE-2-3 versions to 96C1. $2,495, MK-1
upgrade to MK-2 $495, both available late
February '97, other upgrades to follow. WIN-
TER SALE: EMULATOR SYSTEMS REGU-
LAR PRICE $399 NOW $299, INTERFACE
CABLE SETS $129 now $99, CELLULAR
EXTENSION PHONES WITH ACCES-
SORIES $99-$390, UJ'S BO-PAGE CELLU-
LAR PROGRAMMERS MANUAL $19.95,
FREE WITH ORDER) AND NOW WHOLE-
SALE MANIA: COMPATIBLE CELLULAR
PHONE ACCESSORIES $100 MINIMUM
ORDER, ANY QUANTITIES. FREE CATA-
LOG & DETAILS ALL PRODUCTS. CALL
702-642-0325 OR WEB SITE: http://www.
lessbusters.com LESS BUSTER'S ELEC-
TRONICS (OUR 4TH YEAR SALES N&V
MAGAZINE, 99.5% SATISFIED CUS-
TOMERS!), 2039 CIVIC CENTER DRIVE
#176, N. LAS VEGAS, NV 89030,

VISIT OUR WEB SITE

hitp://www.tiac.net/users/ocline/modern—electronics

Write in 111 on Reader Service Card.

OKI 900 chips. Original blank Toshiba
TC54512AF chips for the OKI 900 cellular
phones, $50 each. Call Bob at 703-758-4643
and leave a message.

CELL PHONE cloning for the guy who has
(two of) everything. Must have current service
contract. Motorola, Tandy. For more info, call
Keith, 512-259-4770.

BLUE BOOK PHONE REPAIR. Fix 500+
models; American Oak to Western Electric:
answer machines, cordless, wired phones.
$25. KEN'S, 2825 Lake, Kalamazoo, M|
49001, 616-345-4609.

PANASONIC, SOUTHWESTERN BELL
phones and professional security equipment
catalog. Send $2 to: HES Electronics, PO
Box 183, Brick, NJ 08723.

CELLULAR PHONES. GREAT PRICES.
WILL BEAT ALL OTHER'S PRICES FOR
RECONDITIONED PHONES INCLUDING
MOTOROLA, AUDIOVOX, ERICSSON, OKI,
NEC, JRC, NOKIA, AT&T, MANY OTHERS.
OVER 6,000 PHONES AVAILABLE.
QUANTITY DISCOUNTS. CELLULAR
EXTENSION SERVICE AVAILABLE FOR
MOST MODELS, ONLY $95| MOTOROLA
COPY CAT UP TO EE2 ONLY $1,295 COM-
PLETE! EE3 7-WAY PROGRAMMERS
COMPLETE ONLY $2,395. CALL 1-800-850-
4078.

RF300T

RF300R

REF60

¥

Visitect Inc. {5

Write In 77 on Reader Service Card.

Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel Transmitter
59,049 Settable Codes, 150°-300" Range, 1-1/4"x2""x7/16", Assembled

150" Transmitter
RF300XT 300’ Range Transmitter 29.95 24.95

Small, High End Quality, Receiver for the RF300 Transmitters
1-1/4"x3-3/4"'x9/16”, 8-24 vdc CMOS Input / Outputs, PCB

! Receiver, assembled
RF300RK Receiver, Parts Kit

Small, Economical, Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/8"x2-3/8"x7/16" (T), 2’x2-3/4”x9/16” (R)
\ Transmitter and Receiver

Add § 4 shipping for first [tem + 81 for each additional Item. Ca. residents add 8.25% tax
—Yls

ly 651-1425 Fax (5102 651-8454
oxX 14156 I-reont. CA. 9 S

Qy 1 5 10
2495 1995 1595
19.95

2495 2095 16.95
19.95 15.95 12.95

2495 19.95 1495

WHOLESALE
CABLE BOXES

CONVERTERS - FILTERS
DESCRAMBLERS

WE HAVE THEM ALL

BOSS = ZENITH « PIONEER
NOVAVISION
PAN UNITS AVAILABLE « TVT
PlO+ ¢« M-80 « STEALTH & MORE.

30 DAY MONEY BACK
GUARANTEE!
1 YEAR WARRANTY

= -
Call New and Take
Advantage!!!

MODERN ELECTRONICS
1-800-906-6664

2125 5. 156TH CIRCLE = OMAHA, NE 68130

DIRECT FREQUENCY READOUT

SCPC AUDIO RECEIVER

FULL COMMERCIAL FEATURES

UNIVERSAL SCPC-200 AUDIO RECEIVER
SERVICES ON SCPC RADIO

+ Over 430 Channels and Growing.

FEATURES OF THE SCPC-200

INTRODUCTORY PRICE $399 plus S & H - CALL: 1-614-866-4605
e —
UN'VERSA ELECTRONICS, INC.

Communications Specialists
4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

All Sports » News Networks « AP - UPI » Radio Nets « Tak Shows « Hometown
Sports » Music - Classical, Jazz, Rock « Major Radio Stations « Financial News

Easy Direct Frequency and Transponder Tuning - 50 TO 90 MHz (LCD)
+ 50 Channel Memory Bank  C and Ku Band Agile - 950 - 1450 MHz » Automatic
LNB Drift Compensation (ADC) » Automatic Companding « Digital Frequency
Lock-On (DFL) « High Quality Audio « Commercial Digital Synthesizer « Full LCD
Display » Built in U.S.A. by the Leading SCPC Receiver Manufacturer

Write in 37 on Reader Service Card.

Since 1947

0“" SALES COMPANY

2176 E. Colorado Blvd., Pasadena, CA 91107

WE BUY AND SELL!

ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796-4875
¥ Master Charge [ Visa & American Express Discover

=15 VDC BECKMAN POWER SUPPLY 3600 RPM DC MOTOR WITH ENCODER

ELECTRO-

CRAFT

#M1140 or

equiv. 30 volts

nom. input

voltage.

Permanent

magnet,

reversible

Servao motor.

Has Hewlett Packard optical encoder. Ball bearings. No
load speed at 30 VOC input is 4600 rpm. No load cur-
rent 0.75 amp at 60 oz-in load rpm Is 3600, current is
approx. 6.6 amps. Torque constant is 9.1 oz-in per amp.
Rotor inertia 0.0007 oz-in-sec?. Terminal resistance
0.89 ohm. Optical encoder has 1024 counts per revolu-
tion, two channel quadrature output. Outputs are TTL
compatible. Dual shafts: front shaft Is 3/8" dia x 3/4”
long. Rear shaft is 1/4" dia. x 7/16" long. Dimensions:
4" dia. x 5-1/2" long (excluding shafts.)

Stock #DCMES601 $45.00

HEWLETT PACKARD TEST EQUIPMENT

#4328A. Milliohmmeter. (No Probes) $275.00
#1417, Spectrum Analyzer Mainframe. . . . .$500.00
#8552A. Spectrum Analyzer IF Plug-in,

Linear or 10 dB Div. Log $400.00
#8555A. Spectrum Analyzer RF Plug-in . . .$500.00
#432B. Power Meter. ... ......... ;.- $150.00
#204C, Oscillator . ..................5125.00
#333A, Distortion Analyzer ... .$685.00
#33308. Autornatic Synthesizer .. .. .. ...$650.00
#86148. Signal Generator. 0.8-2.4, GC . . . .$685.00
#216A. Pulse Generator . ... ...........5295.00
#8445B. Automatic Preselector .. ....... $495.00

BECKMAN, #MPS-60. Input 120 VAC 60 Hz @ 1 amp.
Dual adjustable outputs 0 to =15 VDC @ 0-2 amps.
Resolution 10 mV and 100 mA. Accuracy =20 mV and
100mA. Has digital display for voltage and current.
Dim.: 12" wide x 4-1/4" high x 13-1/4" deep. Weight 16
Ibs. New, with manual.

Stock #PS9410 $195.00

RETRO-REFLECTIVE PRISM /IR FILTER

Very high quality retro-reflecting

prism. This prism returns an

incoming light beam back

1o the source. Beam diver-

gence is 10° or less. A

light ray is returned to its

source irrespective of

reception angle up to

approx. 30° In addition,

this prism has the apex of the &) L
reflecting surfaces flattened and polished. An infrared
filter is bonded to this fiat surface. With this modification
the prism can be used as a retro-refiecting objective
lens. These units are ideal for use as IR receiving or
transceiving elements. Two could be used with co-axial-
ly mounted emitter/receiver pairs to form an infrared
transceiver, etc. Also can be used for any retro-reflec-
tion, range finding applications or experiments. Front
surface has anti-reflection coating. New, in perfect con-
dition. Dimensions: 2.610" max. 0.0. Filter is 18mm
dia. x 2mm thick. Overall depth of prism and filter is
1.412". NOTE: We have production quantities of these
units available

Siock #0L9600 $69.50

Write in 79 on Reader Service Card.

Without truncated apex or attached infrared filter. #8057, Noise Generator .
Stock #0L9601 $79.50 See our calalog for more models in stock.

CALL OR WRITE FOR OUR FREE 120 PAGE CATALOG FILLED WITH GOODIES—ELECTRONIC, OPTICAL,
MECHANICAL, AND MUCH MORE! ALSO, PLEASE VISIT OUR RETAIL STORE WHEN YOU'RE IN PASADENA.

TOLL FREE: 1-800-325-9465
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If you are considering the pur-
chase of an oscilloscope for the
first time, or thinking of buying a
better instrument than the one you
have now, here is the information
you need to know on how to select
the right scope for your needs.

How Much
Scope is
Enough?
Part 1

by Jeffrey Mazur

ew things can beat
electronics when it
comes fo getting
faster, better, and
less expensive every
year. As more and
more devices go
electronic, they also
become more complex. And this
often makes them more difficult to
design and troubleshoot.

Computers have become quite
useful for simulating electronic cir-
cuits and many designs are now
done this way. A lot of testing and
circuit debugging can be done on a
circuit without ever wiring up a sin-
gle resistor or capacitor.

But at some point, the circuit
must be tested in the real world to
see if it really works like the com-
puter simulation. And, with few
exceptions (e.g., automotive elec-
tronics), when something stops
working, the repair shop cannot
expect a computer to tell them
what's wrong. Only tried-and-true
troubleshooting using traditional
test equipment will repair the mal-
functioning device.

When it comes to test equip-
ment, the quintessential tool is still
the oscilloscope, which allows a
designer or repair technician to
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see exactly what's happening in a
given circuit. As electronic tech-
nology has grown more powerful
and sophisticated, so too has the
need for faster and better oscillo-
scopes.

Fortunately, since the oscillo-
scope is also an electronic device,
the same advances in electronic
technology can be applied to build
better oscilloscopes.

For example, the trend toward
digital electronics has driven al-
most all but the lower end scopes
to be digital. The major manufac-
turers such as Hewlett Packard
and Tektronix have virtually elimi-
nated analog scopes from their
product line. But lower cost analog
scopes are still available; indeed
many can be found advertised on
the pages of this very magazine.

You may be wondering then,
which oscilloscope is best for the
job you want to do. For example,
you may be using the scope to
design audio circuits or you might

need a scope to repair computers.

Will the same instrument work
equally well for both applications?

In this article, we will explain
the features of analog, digital, and
specialized oscilloscopes, as well
as how they are used.

OSCILLOSCOPE
SELECTION

Storage vs. Non-storage

Many criteria go into the deci-
sion of selecting an oscilloscope.
Certainly, the need (or lack thereof)
for waveform storage is one factor.
For most general-purpose use, a
non-storage scope will do; to catch
elusive one-time events, low repeti-
tion rate signals, and many digital
waveforms, however, usually
requires a storage scope.

Early storage scopes were
analog. A special display screen or
Cathode Ray Tube (CRT) with very
long persistence (sometimes vari-
able all the way up to infinite) was
used to “store” the waveform as a
visible trace on the screen.

Today, digital circuits are used
instead to sample the waveform
and store its values in conventional
memory circuits. The waveform
can then be continuously read out
from memory to create the display.
These digital storage scopes
(DSOs) often add cursors for accu-
rate voltage and time measure-
ments and perform other mathe-
matical functions on the acquired
waveform for more advanced
analysis.

In choosing any scope, one of
the most important specifications is
the overall bandwidth or frequency
response of the vertical channels.
When selecting a DSO, there are a
number of other specifications to
consider: repeti-

same criteria when rating their
sScopes.

Other Features

Vertical sensitivity, number of
channels, triggering capabilities,
and so forth all go into the deci-
sion-making process. Other spe-
cialized functions, such as comput-
er and printer interfaces, spectrum
or mathematical analysis, digital
readouts, and special triggering
options, will affect the selection of
the right scope.

For example, when servicing
television equipment, a TV line and
field trigger capability would be
essential. Digital storage scopes
have other considerations such as
record length and interpolation
modes.

As circuits get more complex
and operate at higher frequencies,
the specifications for a scope
become more important. As previ-
ously mentioned, there has been a
dramatic shift towards digital stor-
age scopes; but for the hobbyist,
old-fashioned analog scopes still
hold their own.

Frequency response — one of
the major criteria on which a scope
is rated — is one specification
which seems to get better every
year. While this may in part be due
to the availability of faster semicon-
ductors and better construction
techniques, it is also driven by the
need for faster scopes to trou-
bleshoot the ever increasing clock

tive vs. real-time £

bandwidths; digi- ‘:"'
tizing rate; )
amount of memo-

! 100% —
ry; and vertical

resolution (i.e.,

number of bits

per sample).
Be careful
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when comparing
specificati be
peciications,

however — man-
ufacturers do not
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Pulse Width

Bandwidth

After finding the right
features, the next most
important consideration
is the frequency range,
or bandwidth, of the
scope. Bandwidth
specifications for ana-
log scopes are pretty
straightforward, but
things get a little more
complicated when
applied to a DSO.

With analog scopes,

Figure 3. Risetime and pulse width

measurement points.

as well as the input
stages of DSOs, the

rates found in digital circuits (and
to a lesser degree by analog RF
circuits which also continue to
reach new limits).

Because of these factors, it

overall bandwidth of
the oscilloscope input has several
effects on signal fidelity. To begin
with, let's see what happens when
we observe a 1 V P-P (peak-to-
peak), 100 MHz sinewave on an

have a DC coupling switch). At the
high end, the vertical amplifiers are
designed for a Gaussian roll-off.
Figure 2 shows an expanded view
of the roll-off area.

Here it can be seen that for
amplitude measurements to be
accurate to within 3%, one must
limit the frequency of the measured
signals to roughly 30% of the rated
bandwidth of the scope.

Thus, a 100 MHz scope is only
really accurate for measuring sig-
nals up to 30 MHz (of course,
when absolute amplitude measure-
ments are not needed, the scope
may be used to observe signals
well beyond its 100 MHz rating
subject to other errors such as
described next).

For pure sinewaves, Figure 2
can provide a “fudge factor” which
can be used to compensate for the

Calculated Signal Measurement Measurement
Typical Signal Bandwidth Bandwidth for 3% Bandwidth for 1.5%
Logic Family  Risetimes (-0.35/t;ige) Roll-off Error Roll-off Error
T 5ns 70 MHz 231 MHz 350 MHz
CMOS 1.5 ns 230 MHz 767 MHz 1.15 GHz
ECL 500 ps 700 MHz 2.38 GHz 3.5 GHz
GaAs 200 ps 1.75 GHz 5.8 GHz 8.75 GHz

I Figure 4. Bandwidth requirements for various logic families,

Probe Body

Probe
Tip

GND REF]
-

750
130Q2
187Q

Compensation Box

Figure 5. Schematic of a typical 10X passive probe.

has become more important to
know what kind of signals you will
encounter before selecting the right
scope.

Are the signals repetitive or are
you trying to observe a single-shot
event? Will you be measuring com-
plex analog signals or mostly digi-
tal waveforms (and then, what
logic families are you likely to
encounter)? Are you mainly inter-
ested in absolute amplitude mea-
surements, time measurements, or
are they equally important?

Although the scope is rated to
have a bandwidth of 100 MHz, by
definition, the observed amplitude
will be down -3 dB. Therefore, the
scope will only show a signal of
approximately 0.7 V P-P — that is,
there will be a measurement error
of 30%.

This is detailed by the graph in
Figure 1 which shows the typical
response curve of an oscilloscope
system. Note that the response is

.quite flat down to DC (most scopes

oscilloscope with a 100 MHz rating.

roll-off of the vertical circuits.
Some manufacturers suggest

using a “five times” rule. This

requires that you use a scope

nals other than pure sinewaves,
the frequency response of a circuit
can affect more than the amplitude
of the waveform. Digital pulses
such as squarewaves, for instance,
can be greatly influenced by fre-
quency response.

Sharp transitions in a signal
such as those found in the leading
and trailing edges of squarewaves
consist of many frequencies. These
frequencies — or harmonics —
extend way beyond the fundamental
frequency of the squarewave itself.

The sharper the edge, the
more important are the higher fre-
quencies for reproducing this sig-
nal faithfully. If these frequencies
are removed, or rolled-off, then the
edges of the signal become less
sharp, i.e., they become elongated
and more rounded.

When dealing with pulses, a
more useful way to describe fre-
quency response is by specifying
the fastest risetime which can be
observed.

Risetime is defined as the time
it takes a signal to change
between its 10% and 90% values
(see Figure 3). Risetime is approxi-
mately related to bandwidth by the
following equation:

Risetime = 0.35/Bandwidth

Thus, our 100 MHz scope would
exhibit a risetime of approximately:

.35/(100 X 1076) = 3.5 nS.

When measuring risetime with
an oscilloscope, remember that the
observed risetime is actually
dependent not only upon the signal
being measured, but also on the
risetime of the scope and, in some
cases, even the probe:

Tr=8QR ( (Trs)"2) + (Tro)"2 +
(Trp)*2) )

whose bandwidth is at
least five times the high-
est frequency to be mea-
sured. This allows ampli-
tude measurements to
be made within 1.5%.

Risetime

When observing sig-

Figure 6.
Pulse witha 6
nS risetime as
seen on a 350

MHz scope
with,l a)
properly con-
nacieJ 10X
probe and, b)
ordinary
hook-up wire.
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Figure 7. A hii%h-quamy miniature probe

probe, it must be compensated to
match the input circuit of the oscil-
loscope.

This will ensure accurate atten-
uation and fidelity of the observed
signals. Most scopes have a
PROBE ADJUST terminal which
can be used for this purpose. Any
clean squarewave at about 1 KHz
can also be used.

To check compensation, attach
the probe to the adjust terminal
(see Figure 10) and select DC
input coupling. Adjust the

where

Tr = observed risetime of the signal
Trs = actual risetime of the signal
Tro = oscilloscope risetime

Trp = probe risetime

For digital circuits, it is usually
quite simple to determine the
bandwidth needed for accurate
troubleshooting. Figure 4 outlines
the typical risetimes of various
logic families, as well as the band-

Figure 10, Performing the compensation
adjustment on a 10X probe.

assB
SR AOBEOrT

+*

o __8b
; '#_ : F s LH
Figure 8. For hard o
width require- | to reach places, : - i
ments for less than 3% or 1.5% | usea)an IC clip 3
amplitude errors. As the last ':rur%);roml;:"s‘::g:. B
column shows, for accurate as the SMT
measurements, it is usually best Klipchip.
to follow the five times rule. Lo
the probe ! Z >
PROBE tip. Figure 5 8
CONSIDERATIONS | shows the
schematic of 0
a typical o ity %
Probe Specifications passive 10X RDOS 86a3s s 0ibve & iy,
probe. Bi-120 * LS
As we have just seen, when At very
evaluating the performance of an high frequencies, the use of 1000
oscilloscope, it is important to a quality probe is mandatory.
include the complete measure- Figure 6a shows what a 500 <
ment system. This includes what- | pulse with a 6 nS risetime N
ever means is used to bring the looks like on a 350 MHz N
signal to the front panel of the scope using a 10X probe. w 5
scope. Most likely this will be Figure 6b shows what hap- 2 N
some sort of probe. pens when the probe is 2 e =
A probe is more than just a replaced by two six-foot = ~~
wire with a fine tip or clip-on lengths of hook-up wire. Of .
hook. It is part of a carefully course, when probing today’s w SHEN
designed circuit whose job is to high-density circuit boards I
bring signals into an oscilloscope with SMT (surface mount
with the minimum technology) devices, you'll 10
amount of distortion and want a miniature, or sub- ey 10 MHz 100 MHz
with the least affect on miniature probe with various FREQUENCY Bivotd
the circuit being mea- probe tip options such as
sured. Part of this job is shown in Figure 7. For even Figure 9. v"ahgsl" i 10 ‘“W M“Q for
also to reduce pick-up of harder-to-reach places such b ki
stray signals such as as IC pins, consider an IC clip or
power line and other RF Klipchip such as those shown in VOLTS/DIV and POSITION con-
noise. Figure 8. trols to obtain a waveform similar
To reduce circuit load- Note that all probes have a to Figure 11a. If the probe is

maximum voltage

ing, most probes incorpo-
rate a 10X attenuator. This
means that the signal
which reaches the scope

com,

11. Di howing a) properl
i e L L

input is actually 1/10 the
amplitude of the signal at
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& rating and that this
F bl value must be der-

| ated at higher fre-

-] quencies. Figure 9
shows a derating
curve for a typical
X10 probe. It is
readily seen that
while the probe can
handle 500 volts
DC, the maximum
amplitude of a 50

MHz sinewave must be less than

30 volts.

Probe Compensation

Before using an attenuating

adjusted correctly, there will be lit-
tle rounding or overshoot in the
squarewave.

Figure 11b shows how the
waveform will appear if the probe
is under compensated; higher fre-
gquency components are being
rolled off and therefore the fast
transitions take on a more rounded
appearance. In

Figure 11c, the probe is over-
compensated and now the higher
frequencies are being accentuated
leading to overshoot on the transi-
tions. Aside from distorting the
actual waveshape, improper com-
pensation can cause severe errors
in level measurements as shown in
Figure 12.




 How Much Scope is Enocugh?

Compensated
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Figure 12. The effects of an impro
9 amplitude

rly compensated probe on fast pulses and sinewaves. Note the large change in
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GROUND LEAD

ing will
become more
noticeable.
Because of
this, you
should always
use the short-
est possible
ground con-
nection possi-
ble.

ANALOG

SCOPES

probe and scope input.

Figure 13. Equivalent circuit of a typical 10X

Figure 15. Hameg HM 1004 dual trace, dual time-
base, microprocessor controlled oscilloscope.

As previous-

high-frequency
signals (see
sidebar, “Probe
Grounding”).

To see why
probe grounding
is so important,
start by looking
at Figure 13
which shows the
equivalent circuit
of a typical 10X
probe. Note that
the ground lead

[ Figure 14. Elenco S-1325 dual channel scope.

l L and input C
form a series

Probe Ground Lead Effects

As circuit frequencies increase
— and risetimes get shorter —
probe grounding becomes ever
more important. An inadequate
ground lead (one that is too long
and/or has too much inductance)
can adversely affect the fidelity of

resonant circuit with only 10
megohm of damping resistance.
When hit with a fast pulse, this cir-
cuit will ring.

With a six-inch ground lead, a
typical probe will ring at about 150
MHz. Scopes with a bandwidth of
100 MHz or less will not be affect-
ed much by this. As scope band-
widths increase, however, this ring-

ly mentioned,
the majority of scopes sold today
are DSOs. This is partly due to
economics — after reaching a cer-
tain performance level, it becomes
more cost-effective to process the
signal digitally. Even amongst the
few analog scopes still being
made, many use digital circuits for
front panel controls, on-screen
readouts, cursors, etc.

The one advantage which ana-
log scopes still retain is the ability
to display a signal in real time. As
will be shown later, DSOs spend a
greal deal of time processing sig-
nals. At fast sweep rates, the
scope will actually spend more
time processing than sampling. For
example, at 1 microsecond per
division, a complete sweep may
show 10 microseconds of the sig-
nal. An analog scope would rearm
its trigger and be ready to display
another sweep almost instanta-
neously. Under these conditions,
such a scope might display up to

100,000 waveforms per second.

On the other hand, a DSO
would take so much time to
process each waveform that it
would only show maybe 100 wave-
forms per second, or about 0.1%
of the signal. If you're trying to
catch a random glitch which occurs
infrequently, these are not very
good odds!

In choosing an analog scope,
there are a variety of factors that
will dramatically affect the useful-
ness — and usually, in direct pro-
portion, the cost — of your instru-
ment. Once you have determined
the bandwidth necessary for your
application, you will next need to
decide how many channels (verti-
cal circuits) and timebases (hori-
zontal circuits) that you need.

Single channel, single time-
base scopes have been obsolete
for some time now. A simple dual
channel scope such as the Elenco
S-1325 (Figure 14) can provide
basic scope functions for less than
$350.00.

Aside from showing two wave-
forms on the same screen, the
dual channel scope makes it possi-
ble to measure precise timing rela-
tionships between two signals. This
is often the number one reason for
using an oscilloscope in the first
place. Of course, if two channels
are better than one, then four (or
morel) channels would be even
better yet. But dual channel scopes
are usually sufficient, especially
when an external trigger input can
sometimes be used as a third
channel.

While not as popular or useful
as dual channels, a dual timebase is
often handy when making measure-
ments on more complicated wave-
forms. The second timebase acts
like a “super horizontal magnifier” to
expand out a section of the main
waveform. For example, when ana-
lyzing video waveforms, the main
timebase can be triggered at a field
rate while the delayed timebase is
used to view a single line of video at
the faster horizontal line rate.

Most analog scopes offer
AC/DC input coupling, variable
magnification (both vertical and
horizontal), and various triggering
modes. Alternate, chopped, sum
and difference, and X-Y vertical
modes are standard offerings.
More expensive scopes will include
a TV sync trigger (for viewing video
signals), variable holdoff (for view-
ing complex waveforms), and input
delay lines (for viewing the leading
edge of a triggered signal). Top of
the line instruments such as the
Hameg HM 1004 (Figure 15) add
on-screen readouts, cursor mea-
surements, and automatic set-up.
Other specifications to examine are

Nuts & Volts Magazine/December 1996 59



triggering bandwidth, vertical and tinue with a discussion of digital touch upon some specialty scopes then conclude by examining :
horizontal accuracy, and external storage scopes and how to evaluate | and how they can solve specific portable and PC card-based instru-
interfaces. Next month, we will con- their specifications. We will also troubleshooting problems. We will ments. NV

: 10, : TA Tk Run: 10.0G5/s ET Average 10,
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Grounding J ] -
A passive probe is.a
- capacitive divider for high-
~ frequency components.
Inductance introduced by

~ along si?nal or ground

lead will form a series res-

onant circuit that will - ,
- “ring” if driven by a signal i
containing significant fre-
quency components at or

above circuit resonance. S W T I
These oscillations can

appear on the oscillo-

scope display and distort TRy i e

the true waveform. ; ;
Ground leads and probe - i _ }
tip connections should | d
therefore be kept as short i
as possible to maintain
the best fidelity.

{ \Uf\u/\/‘ ; Figure 16. Effects of various

lengths ground connections.

Iin a) a 70 ps edge is seen on
a 500 MHz scope usin? a

direct BNC connection; in b),

- The following figures
show the results of using
various length ground

. connections while observ-
. ing a very fast pulse (70
. ps risetime) on an oscillo-
scope with a 500 MHz
. bandwidth.

c), and d), a probe with 17,
| 37, and 6” ground leads, B
| respectively is used. In ), no |
4 ground lead is used resulting
in severe ringing.

&
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UL Listed - PRICE .... $2.26

POWER SUPPLY

E«ﬁx\eroquip HYDRAULIC HOSE

4-LIGHT SPIRAL WIRE SAE 100R9 MSHA 2G-9CN1

Construction: synthetic rubber tube, 4 light spiral wire reinforcement, synthetic
. rubber cover

Application: Hydraulic systems service with petroleum & water base fiuids, for

general industrial service.

Operating temp range: - 40°F to 212°F

Reusable Female fittings on both ends

AIRPAX STEPPER MOTOR
PART# C42ZM048A04

VOLTS: 5VDC

+OHMS/COILS: 9.1 BI-POLAR
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Hose Pressure  Pressure
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braid reinforcement, outer textile braid & synthetic rubber cover.
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Hose 1.D. 0.D. pressure pressure
PART # Length (inches) (inches) max (psi) psi) PRICE
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@®SIZE: 6.25"DIA. X 3.75"H

®WEIGHT 20 LB

PRICE.... $59.95 EA
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Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp.

or Teleview Distributors, Inc. of lllinois.

[ Yes, 1 am paying for full service, this unit is only to be used as an extra unit. m
1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTHORIZATION from their cable company.

2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION. I, the undersigned, understand paragraphs 1 and 2
above and agree that: AS A USER: | will not use any cable products purchased from Teleview Distributors by myself or my company, for the purpose of decoding or viewing unauthorized pre-
mium cable channels or avoiding rightful payment to any cable company. AS A SELLER: I will not sell, trade, give or dispose of any goods I have purchased from Teleview Distributors to any
third party or customer to whom I know, believe or suspect of using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable
company. AS AN ADVERTISER: 1 agree | will not advertise, tell or communicate to anyone in any manner, that products | have purchased from Teleview Distributors can be, should be or are
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

Signature Date
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PLEASE FOR ORDERS ONLY

1-800-742-2567

P.O. BOX 538
BENSENVILLE, IL 60106

Call 708 * 616-8050 or Fax 708 ¢ 616-8094

OUTPUT PRICE TOTAL
CHANNEL EACH PRICE
_

WAIVER

O Yes, | am paying for full service, this unit is only to be used as an extra unit.

1. WARNING: The ownership of a cable decoder DOES NOT give the owners of the decoder the right to decode or view premium cable channels without AUTHORIZATION
from their cable company.

2. AUTHORIZATION: In general terms, proof of payment to a cable company for viewing their premium channels is AUTHORIZATION.

I, the undersigned, understand paragraphs 1 and 2 above and agree that:

AS A USER: | will not use any cable products purchased from Greenleaf by myself or my company, for the purpose of decoding or viewing unauthorized premium cable
channels or avoiding rightful payment to any cable company.

AS A SELLER: | will not sell, trade, give or dispose of any goods | have purchased from Greenleaf to any third party or customer to whom | know, believe or suspect of
using said goods for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

AS AN ADVERTISER: | agree | will not advertise, tell or communicate to anyone in any manner, that products | have purchased from Greenleaf can be, should be or are
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

Signature: Date:
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by Don Wilcher

Digital Indicators

n reading the Aug. '96 issue of Sensors, |
came across an ad for Omega Engineering
products. In this advertisement, one of the
products caught my eye: Digital indicators.
Digital indicators are rectangle boxes which
have seven-segment displays for providing
visual information such as process and
electrical measurements.

Now some of you might have heard the
words “digital panel meter” some years back.
Well, digital indicators and panel meters are
one and the same, folks!

In looking at the unit, digital indicators
(Dls) are usually digital voltmeters with the
ability to be converted into electronic
thermometers, digital tachometers, and fuel
gauges using input cards. The cost of these
units range from $150-$200. The unit | have
was removed from an old industrial control
process panel.

In this month’s column, we will explore

Yin

CONSTANT '
CURRENT Cyﬁ?3
SOURCE

VOLTAGE TO
CURRENT

CONVERTER

CLOCK
THRESHOLD ST%S
S DETECTOR

Figure 1
Block diagram for dual slope converier.

O

digital indicators and see how they can be

used in logic gate applications. So let’s begin
our discussion of digital indicators with the design
and operation of these practical units.

Operation of Digital Indicators

In recent years, the digital readout of voltage
and other electrical quantities has become an
inexpensive alternative to the analog moving coil
meter. The basic element of the digital indicator is
the digital voltmeter (DVM). The DVM is a voltage
acluated device with a numerical display of the
measured quantity. Basic to all DVMs is the
necessity for converting the analog voltage to be
measured into an accurate digital representation.
This is accomplished by an analog-to-digital
converter (ADC).

ADCs are sometimes called a digitizer
because it determines the number of units or
increments that make up the

the dual slope converter, the input voltage “Vin" is
converted to a proportional current that is used to
charge a capacitor for a precise period of time.
Figure 1 shows a block diagram of the dual
slope conversion process. A charge “q"
proportional to Vin and time “tin” accumulates on
the capacitor during “tin." Then, the clock
disconnects switch “S” from the input source and
connects a constant reference current “Ir" to
discharge the capacitor and generate the start
signal. When the threshold detector monitoring
the capacitor voltage indicates that the capacitor
has been discharged, a pulse occurs at the output
labeled “Stop” and the cycle of charging the
capacitor from the unknown source and
discharging it from the reference source repeats.
Since the amount of charge required to discharge
the capacitor is equal to the charge stored, the

time “tr" required to discharge the reference
current is also proportional to “g."

This relationship between “tr" and “q” can be
expressed mathematically with the equation:

Irxtr=qg=Kx Vinxtinortr=Vinx (Kxtin/Ir)

where

“K" is the proportionality constant between “lin”
and “Vin."

“tr" is the time interval between the appearance
of pulses at outputs “Start” and “Stop”

The dual slope converter thus produces a
voltage-to-time interval interdomain conversion.
The time interval “tr" can be measured by
counting pulses from a standard clock oscillator.
The pulses at “Start” open the counting gate and
allow clock pulses through to the counter. The

measured voltage. Once the
data is present in the digital
domain, one of the several
popular types of displays
such as light emitting diodes
(LED), light emitting diode
displays, or liquid crystal
displays (LCDs) are used to
provide a visible, numerical

indication to the user.
Accurate digital repre-
sentation of an analog volt-
age can be accomplished by
several methods. In DVMs,

+5V
A
o—
R B
O——
C
O Figure 2
(A) AND Gate Diode Logic Circuit

(B) OR Gate Diode Logic Circuif
(C) An Inverting (Nof) Logic Circuit

digitization is most often

performed by converting the A g c A B c A c
input voltage into a number of 0 0 0 0 0 0 1
discrete increments of charge
and counting the increments. 0 1 0 0 1 1 1 0
Dual Slope . - g ! 2 L AN INVERTING GATE
Conversion 1 1 1 1 1 1 TRUTH TABLE

In one popular digiti- AND GATE TRUTH TABLE OR GATE TRUTH TABLE

zation technique known as
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pulse at “Stop” disconnects the clock from the
counter. When the counting has ceased, the
digital output from the counter is presented to the
display.

In practice, the various proportionality factors
between the number displayed and the input
voltage are arranged so that the display reads
directly in volts.

Now that the fundamentals of digital
voltmeters/indicators have been discussed, let's
see how they can be used to convey information
on the operation of logic gates.

Theory Behind
the Operation of Logic Gates

Computers and electronic instrumentation
have one thing in common: logic gates. Logic
gates are the fundamental building blocks behind
integrated circuits (ICs) and microprocessor
chips. By combining these basic circuits, more
complex chips, devices, and systems can be
created.

The basic logic gates used in digital systems
are the “AND,” “OR,” and “NOT" circuits. As
shown in Figure 2A, the “AND” gate can be
constructed using two silicon diodes and a
resistor. With a LO or 0V signal applied to any
input, this will forward bias the silicon diode and
cause the output to be LO. Only when both inputs
are HI (approximately +5V) are both diodes
reversed biased and the output HI.

The “OR" gate shown in Figure 2B operates
opposite to the “AND" gate. When one input is Hl,
the corresponding diode is forward biased and the
HI input (+5V) level is transmitted to the output.
Only when all inputs are LO are all diodes
reversed biased and a LO output obtained.

For both the AND and OR circuits, additional
diodes could be added to accommodate more
input signals.

If you are only interested in changing states of
one input, then the INVERTING or NOT circuit can
be used in this application.

Figure 2C shows the circuit for the
INVERTING logic gate. The operation of this
transistor inverter circuit works where a Hl signal
at the input turns the transistor on, producinga LO
(approximately 0.2V) output signal. However, for a
LO signal at the input (<0.6V), the transistor is off
and the output level is HI. To create the inverted
state of these basic logic gates requires adding a
NOT or INVERTER to the output of the smaller
circuits.

Figure 3 shows a simplistic approach to the
design of logic ICs. In this circuit, we see the logic
function and the output buffer amplifier combined
into a single circuit in an integrated circuit logic
gate.

There are several different types of IC logic
gate families. The most popular ICs used are the
7400/74LS00 TTL (Transistor-Transistor Logic)
series.

TTL gates use +5V power supplies and their
power dissipation limits can sometimes be taxing
on batteries if used.

The CMOS (Complementary Metal-Oxide
Semiconductor) chips eliminate the TTL problems
and provide a more user friendly and flexible
voltage range (+4.18-+18V) for the circuits CMOS
chips that are designated as the “4000" series and
can be direct substitutes of its rebellious cousin
the TTL.

But for the CMOS/TTL ICs, each family's
logic and amplifier circuits are different. The buffer
amplifier'is designed so that its output signal is
within the appropriate HI and LO ranges for its

logic type, and is capable of

driving the inputs of a
number of other gates of the
same type.

In the paragraphs to
follow, sample logic circuits
will be explored with the
help of the DI to reveal the
inner workings of these
fascinating gates. A

Power Inverter
Logic Circuit B

The circuit shown in
Figure 4 is an inverter logic
circuit that has one special
feature. This logic gate
is capable of driving
incandescent bulbs and

LOGIC GATE

oM

Figure 3
Simplistic approach fo
= IC logic design.

OUTPUT
BUFFER AMPLIFIER

motors directly. The TIP31

power transistor can handle
electrical loads up to 3 amps
and have a voltage range
from 3 to 40 volts.

As seen in Figure 4, the
pinout for this chip is slightly
different from conventional
transistors. The “base” pin is
on the side instead of the S
middle and pin 4 is located
on the mounting tab and is
designated as the collector
terminal.

Usually with power
devices, an  external
heatsink would be required
to keep the component cool.
But in the case of logic

R

R NPN fransistor

Pinout for TIP31

Figure 4
Power inverter logic circuif.

DIGITAL
INDICATOR

circuits and driving a small

“3V" DC motor, a heatsink is
not required.

The voltage measured
at the collector circuit is
2.110V at logic 0 and 0.11V
with the switch closed
(logic 1). This voltage can
be monitored using you

guessed it — a digital
indicator.

The digital indicator 2
used in this project was a 10K 10K
Radio Shack DMM w/PC
Interface (Cat No. 22-168).
The reason for using this
tester is because of the

74LS00/7400
Operating Voltage Range
4.5V(min)

5.0V (nom.) 5.5V (max)

LO/HI function for mon-
itoring logic circuits. As

Motor

shown in Figure 4B, the

0

cl|lo|l>»

DMM/DI is capable of
displaying HI and LO status

alalO

0
Figure 5

B
0
1

0

of the circuit under test. This 1

1 0 Digital controlled

DI feature makes the ; -

0 1 DC molor.

logic measurement more
meaningful.

In addition to displaying
logic, in the upper right hand

DC MOTOR CONTROLLER
TRUTH TABLE

corner of the DMM, the
measured DC voltage is displayed. Talk about
convenience!

The power supply circuit for motor control
operation is set to 5V. Depending on the motor
being used, the device may have to be kick-
started via turning the shaft of the motor. The
maximum voltage that can be supplied to this
circuit is 5.5V. This will alleviate having to start the
motor via hand rotation of the shaft.

This basic circuit can be used to drive lamps
and motors while being controlled digitally with a
simple logic gate. The circuit in the following
paragraph will illustrate this digital control
concept.

A Digital Controlled DC Motor

The circuit in Figure 5 is a digital controller for
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0 5 10 15 20 25 30
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Figure 6
Radio Shack DMM LCD Screen
Cafalog #22-16B

small DC motors. The motor will start depending
on the right switch combination. The truth table
shows that the motor will turn on if switches “A”
and “B” are closed. The overall function of the
controller is of an “AND” gate. The 74LS00/7400
TTL NAND gate is converted into an “AND" gate
via the inverter logic circuit. The TIP31 NPN

power transistor will have enough gain to drive the
DC motor. The DI used for circuit measurements
is Radio Shack DMM w/PC interface. This unit is
configured as a digital logic probe where a
reading of HI and LO will be displayed on its LCD.

In addition to this logic display, the associated
analog voltage will be shown in the upper right
hand corner of the screen as well. The controller
will activate the motor if input switches “A" and “B"
are high. As mentioned earlier, the truth table is a
logic window into the operation of the motor
controller. This analysis tool will show what state
the inputs need to be in, in order for the motor to
turn on. An LED can be added at point “C" for
monitoring the logic state of the input switch
interface circuit.

Further Thoughts
and Experimentation

Well folks, | hope the mystery behind digital
indicators (DlIs) and digital voltmeters (DVM) has
been cleared up.

Digital indicators are interesting measuring
devices that can be used as electronic windows
for viewing a circuit or system’'s operation. The
circuits discussed in this column scratched the
surface of the capability of these digital units.

As seen in the digital motor controller circuit,
the digital indicator provided an electronic eye
into the state of the input switches and the
reaction of the DC motor to these logic values.

By adding data logging capabilities, this
controller can be used as an electromechanical
relay or DC motor tester. By cycling these
components, data can be logged via the digital

indicator. The data collected by the unit could then
be plotted and analyzed.

To madify this circuit for that function, you
would need to connect the digital indicator (Radio
Shack DMM w/PC interface) across the relay or
motor coil and use the DMM as a data
logger/indicator, recording the switching maotor or
relay coils voltage via the PC interface of the
meter.

Using a spreadsheet package such as Lotus
or Excel, create a characteristic curve for this
experimental set-up. This project will make an
excellent science project for school science fairs
because of its data logging capabilities for
collecting empirical values that can be plotted
automatically via the “Windows"-based software.
The data can later be analyzed and summarized
into a lab report.

In testing automotive components, an
engineering specification is created by the
engineer. This document includes a procedural
method for testing the component similar to what
was described here. So you now have a method
for characterizing electromechanical components
using this simple/innovative data logging system
and the lonely, but hard-working digital indicator.
NV

E-Mail address: MrDon219@aol.com

Resources

Electronics And Instrumentation For Scientists,

Malmstadt, Enke, Crouch. The Benjamin/Cummings
Publishing Company, Inc.

 ATTENTION CABLE VIEWERS -
CABLE VIEWERS. . . get back to your BASIC cable Needs

BASIC
ELECTRICAL
SUPPLY &
WAREHOUSING
CORPORATION
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Call 1-800-577-8775

PRICE

EFFICIENT SALES AND SERVICE

For information regarding all of your BASIC cable needs.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

WE SPECIALIZEIN 5, 10 LOT PRICING
ALL FUNCTIONS ([COMPATIBLE WITH ALL MAJOR BRANDS)

ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!

COMPETITIVE PRICING — DEALERS WELCOME

It is not tye intent of B.E.5.W. to defraud any pay television operator and we will not assist any company or individual in doing the same.

“Refer to sales personnel for specifications.

P.0. BOX 8180 - BARTLETT,IL60103-8180 - 847-584-2099

Write in 172 on Reader Service Card.




Aircraft type Nickel Cadmium
Batteries. Vented construction for
fast charging. Used surplus from
commercial and military aviation,
communications. Each cell is 1.25
Volts. Tested and guaranteed.

40 Amp-Hr.................$8.00 2 Lbs
23 Amp Hr.........c.c.......$5.00 1 Lb

10 Amp-Hr...........$4.00 Postpaid
5 Amp-Hr.............$2.50 Postpaid

Linear Motion Mechanism. This
consists of a pair of timing belts
that move a cross slide. It is driven
by a Maxon DC gearhead motor
with a Hewlett Packard encoder.
The assembly includes opto limit
switches. 15" motion 0.005
accuracy. Excellent for mat
cutters, sewing machines, light
machining $99.00 Postpaid

i)
LAST CHARGE

MO DAY TR

Sealed Nickel Cadmium Re-
chargeable Battery Packs.
These are new, but slightly
outdated. Tested and guaranteed
full capacity.

Military Starlight pack, 4.8 Volts
2.8 Amp-Hr (Shown)......$5.00 PP
DEC pack 10AA cells...$4.00 PP
Quantum pack 4 cells.$2.50 PP

! Maxon DC Motor with =

IMPOSSIBLE?
SONY
TRINITRON
MONITOR
LT
$175.00
RESOLUTION
TO 1280 X 1024

REFRESH
TO 75 HZ
(NOT
MULTISYNC)
USED-LIKE NEW
.25 DOT PITCH

This is our most popular item. Originally used on Hewlett Packard
workstations, it carries HP number 98789A. Brought back from
thei* Singapore design center, they saw little use. We have sold
over "0 of them. Available in several different configurations.
For Macintosh, with cables, fine tuned for Mac...$225.00.
Because this is not a Multisync monitor, we recommend that for
IBM compatibles the monitor be used with the Photon Torpedo
graphics card. We sell the combination for $375.00 including the
approprate cable. Experimenters can use the basic $175.00
Monitor on the IBM at one resolution only, by ordering a cable
and sync adapter for $50.00. Shipping weight is 52 Lbs.

| also have Trinitron 20" monitors at $500.00. Similiar specs.

Linear Motion mechanism.
Driven by Maxon motor
shown below and timing
belt. Steel rail with
recirculating  ball  slide.
About 4" motion. Opto limit
switches.Suitable for small
machine tools etc......$59.00

gearhead and Hewlett
Packard encoder. 7/8"
Diam. Various gear
ratios............$39.00 PP

Light table uses grid type
flourescent tube. Requires
Neon sign transformer to
operate. Closeout ...$30 PP
Neon sign transformer
15KV $30.00 15 Lbs

Size 12" x 18"
Dear Readers,
Ordering from V&M Surplus is easy. No minimum order, no hidden
charges, most items postpaid. Your satisfaction guaranteed, or your

money back. | am an avid collector, right now | am looking for the
following items: Norden Bombsight, M209 Converter (crypto-

machine), K9 Ball Turret Sight. Cash or trade. Jramblin 1. T,

Vision and Motion Surplus
222 Pleasant Street
Marlboro, MA 01752

1-800-471-0747, 1-508-485-3561

Write In 127 on Reader Service Card.

Fascinating Corner Cube Prism
Assemblies

One of the most fascinating
optical components. The corner
cube (retroreflector) directs light
precisely back to its source. Used
by surveyors for distance -
measurements, planted on the
moon by the Apollo astronauts,
these beautiful gem-like prisms
are usually priced in the $200-
$300 price category. Two types
are available:

1. 60mm diameter 5 sec accuracy,
surveyor type, mounted with bolt
hole in back. 20mm offset. $49.00
Postpaid.

| 2. Military assembly with corner

truncated and electronic unit with

| IR filter mounted. If anyone knows

what these were used for, please
let me know. $49.00 Postpaid

DC Current
Transformer
Measure
currents of up
to 200

B Amperes with
no drop.

Nemec LTA 50P. Measures to
50A at 0.25% accuracy. Wire goes
through toroid....$10.00 Postpaid.

Sony’ XC37 Scientific grade
Monochrome camera. 2/3 inch
equivalent. With quality Computar
25mm lens. No weak or missing
pixels. 12VDC. Free extension
tube set. Price reduced $229.00
Postpaid

Calcomp 1044 "E" size plotter.
Excellent condition with manual.
Sheet or roll paper.......... $600.00
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| TELEPHONE - FAX cont. |

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., 513-847-2300 or FAX 513-847-2350.

NORTHERN TELECOMM #2960 telephone
network interfaces (RID/MTU). Easily con-
verted into extension phone lockout. $1.50
each, $9.90 for ten, $59 per hundred. Full
docs available. SYNERGETICS SURPLUS,
Box 809, Thatcher. AZ 85552, 520-428-4073.
VISAMC

SMART CARD PROGRAMMER. With NEW
software $1,850. Extra smart cards $50. Not
sold for any illegal use. All sales final.
SmartCard, 5834 Monroe St., Sylvania, OH
43560. 419-698-9315.

CABLE SPLICING supplies. Closed our dis-
tribution division. Approximately $60,000
inventory, splice closures and associated
tools. First $3,000. Ask for Tom 501-568-
1995.

FIVE ESN/NAM modification installed in your
OKI 900 for $250. Chip only $150. Phone
with chip $600. Call Keith at 512-259-4770.

CELLULAR PHONES big closeout sale. As
low as $45. All major brand names: Motorola,
Nokia, Erickson, and many more. Both digital
and analog phones. Great prices on acces-
sories. Ph: 1-800-328-7120.

ISO 7816-3 smart card reader/writers.
Factory made professional unit $495 + ship-
ping. Also battery and L-card programmers
$110 + shipping. Satellite Imagery 770-497-
1867.

CELLULAR EXTENSIONS $60 plus ship-
ping. Motorola loader phones $200. Loader
kits $100. Quality used phones programmed
on your number (when available) $150 plus
shipping. Call or E-Mail Stuart for details.
601-831-8708 after 5:30pm CST. E-Mail:
ccomco @aol.com

CELLULAR ESN READER: “ESP" extension
service pro handheld model displays ESN,
MIN, etc. w/many more advanced features.
CALL FOR INFO. PROGRAMMERS: MOT,
NEC, GE, AVX, SONY, MITS. CALL FOR
tNFO.SgELLTRONIcs 818-709-1143 OPEN
9-5 P

24 Shipping

To Order Call 1-800-292-7711

Fax: (847) 541-9904

Quality Kits for Hobbyist and Students

Micro-Master® MM-8000K | TK-1000

Starting from scraich, you can build a com-
plete computer system. Elenco’s Micro-
Master* Trainer teaches you to writs the ini-
tial instructions in permanent memory in &
2816E°PROM. Teaches you all about input
and outpul ports and computer timers.
Bulld your own keyboard and leam how to
scan keyboard and display. No previous
camputer required.  Simple,
easy-to-understand instruction leaches
you to write in machine language. Upon
completion of this course, you will be profi-
cient In computer technology. Complete
with 126 page lesson manual, instructions
and experiments.

AM/FM Radio Kit and Training

Course
14 Transistors and 5 Diodes

Training course of 52 pages is divided into 9 lessons; Audio Amplifier,
AM Detector, AM IF, AM Amplifier, AM Mixer & Oscillator, FM Detactor,

All the tools
you'll need to
build these Kits.
25 tools con-
tained in a
heavy-duty car-
rying case.

Stereo Cassette Player Kit
Model TR-18K

* Transparent
Case

+ Belt Clip

» High Resolution

* Includes
Headphones

$15.95

Elenco’s advanced designed Digital / Analog Trainer is specially designed for
school projects. It is built on a single PC board for maximum reliability. It
includes 5 built-in power supplies, a function generator with continuously
sine, triangular and square wave forms. 1560 tie point breadboard area.

XK-550

Assembled and

1st FM IF, FM RF Stages. “Superheterodyne” receiver of standard AM

1) and FM
quencies. (PG board 11 5/8” x 5 1/47)

AM Radio Kit and Training Course
7 Transistors and 1 Diode $1 9 95

M-1005K

Digital Multimeter Kit

M-2665K

Deluxe Full Function

Digital Multimeter Kit
Extra large 1 1/4" x 2
1/2" LCD display
= area, 3 1/2 digit dis-
| play, 34 ranges (cap.,
trans. test, diode

test).

Robotic Arm Y-01

Sound Activated Switch

The Movit Robotic Arm is
an educational kit that

Ciap and the light comes
on, clap again and off it

teaches the fundamentals
of a basic robotic arm as
well as your own motor
skills.

Telephone Hold
Button
Put all incoming and outgo-
ing calls on hold at the

goes.

ing rate is adjustable.
0

WE WILL NOT BE UNDERSOLD

UPS SHIPPIN
IL Residents add

48 STATES 5%
les Tax
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Produces a bright flash via
xenon flash tube. The fiash-

Low cost, 3 1/2
digit LCD, 18
ranges, {ransis-
tor test, diode
test, overload
protection and
pocket size.

Christmas Tree Kit Motion Detector Kit

Model K-14
The Christmas Tree Kit comes with a ;g

0-15V Power Supply
A low-cost way to supply volt-
age to electronic games, alc.

$14.95
T

Telephone Bug

C&S SALES, INC.

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847)520-9904 (847) 541-0710
http://www.elenco.com/cs_sales,

Tested

*169.%

e XK-550K - Kit

$139.°

Tools and meter shown optional

FG-500K

100KHz Function Generator Kit

Provides sine, square or i
saw toolh waveforms
continuously variable 1Hz
to 100KHz.
adjustable to 2.5V peak
to peak. Complete with
| all parts,
| schematic, deluxe case
with handle and exten-
sive assembly manual.

Fiber Optlcs Technol
with training cnurs:gv

Amplitude

PC board,

Learn the basics of fiber optics data

communications while you build this

exciting kit. Comes complete with all

necessary components. 51 9 a5
-

Tolant

Build this high-tech see-thru

Size of a dime yet transmits
both sides of a phone con-

A lﬂaphona line analyzer
that provides fast indication
of telephone line polarity,
ring and line voltage levals.

plastic telephone. Learn
theory on how telephones
work and then proudly show
off your work with the trans-
parent phone case.

2 year warranty on all parts
and free technical support.

Pric ubject to change w

Write in 88 on Reader Service Card.

ithout notice

RING-IT! Phoneline Simulator Kit. Authentic
dial tone, busy signals, 20Hz ringing. Easily
tests or demonstrates phones, voice mail,
modems, fax, etc. Deluxe kit $149. Includes
PCB, all electronic parts, microcontroller,
documentation. Custom enclosure $34.95.
Shipping $6.50. Major credit cards, money
order. Digital Products Company, 134
Windstar Cir., Folsom, CA 95630. 916-985-
7219, Fax 916-985-8460, E-Mail: DigProd@

NEUE0E

CELLULAR PROGRAMMERS PACKAGE
OFFER! Volumes 1 & 2 Cellular Hackers
Bibles, Cellular Programmers Bible,
Bagphone Video Bible, and Cloning Cellular
Telephones Videos. Software for Motorola
bag, flip, & brick, NEC, Panasonic, Nokia, &
ESN loader chip. Also includes: OKI-900
package of software and documentsl!
Complete package $199. Postpaid USA. 520-
726-2833. TELECODE, PO Box 6426-NV,
Yuma, AZ 85366-6426. http://www.hacker-
scatalog.com

ESN READER connects between AR3000 or
PRO-2006 scanner and personal computer,
reads and logs to disk. Scanner and comput-
er not included. $995 US postal money order
to Keith Perry, PO Box 816, Leander, Texas.
SASE for info. 512-258-4770.

GENUINE UNMODIFIED 2R/V5 and S/A
8580 converters $145. SWANTEDS$ ESN
reader and Primestar test kit. 512-854-8989,

CELLULAR PROGRAMMERS. COPY-
CAT MOTOROLA CELLULAR PRO-
GRAMMER: Program any Motorola phone
up to 95 1C complete assembly with all
cables. Small and compact case. PRICE:
$1,100. COPYCAT KIT OMLY (unassem-
bled complete with instructions, easy to
assemble): $800. ERICSON CLIP (pro-
gram through the keypad): $350.
LOADER PHONE 94XX: $400. OKI 900
modified up to 5 numbers programmed in:
$400. OKI 900 chip only: $75. Also differ-
ent programs available for all brands. For
dealers only: master files available.
Discount for quantities. E-Mail:
104170.3043 @compuserve.com Phones:
718-575-1474, 718-768-4963, Fax: 718-
369-3989, Beeper: 917-942-2742.

BEEPER, TWO-WAY radio repairs, modifica-
tions, duplications, all models, test equip-
ment. Call TJ 718-341-1849, Fax 718-978-
4616.

COMPONENTS

LOW, LOW prices for high quality over-
stocked parts. Call 817-561-2999. IME, PO
Box 170415, Arlington, TX 76003.

ELECTRONIC PARTS catalog two stamps.
Dan's Small Parts, Box 3634, Missoula, MT
59806. Ph/Fax 406-258-2782. Online catalog
http://www fix.net/dans.html

| WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Volts. Call 1-800-4-MEMORY
now! Voice/FAX.

WANTED: EXCESS ELECTRONIC INVEN-
TORIES, ICs, MEMORY, EPROMSs, PALs,
LEDs, CIRCUIT BOARDS, DIODES, AND
TRANSISTORS. CALL ACTIVE MICRO,
310-494-4851 OR FAX 310-494-4913.

WE BUY gold plated parts, transistors,
hybrids, ICs, diodes, circuit boards, patch
panels, military pins, tantalum capacitors,
relays, old test equipment and all types of
electronic material. GOLD'N WEST SUR-
PLUS in Corona. Ph: 909-340-1501, FAX:
909-340-1504. ASK FOR MARK.




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

DON LANCASTER’'S ACTIVE FILTER
COOKBOOK is back in print. Autographed
copies of the seventeenth(l) classic printing
$28.50. SYNERGETICS PRESS, Box 809-N,
Thatcher, AZ 85552. 520-428-4073. Visa/MC.

RESISTORS 20 FOR $1. Catalog $1.
Foreign add $1. ZIPFAST, Box 12238,
Lexington, KY 40581-2238.

250 AMP DIODES 400P1V pigtails, $9.95. 10
for $80. 100 for $695. Scott's Electronic
Surplus 310-491-3181 FAX: 310-491-3182.

RECOVER “SCRAP GOLD" from old com-
puter junk. Free information packet. Call 24
hours: 603-845-4772.

CAPACITORS, HIGH voltage, 50uf, 3.5KW,
new, $25 each. Megastar 702-386-2844.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

Events Calendar Now On The WEB! http:,

P |

8051 MICROCONTROLLER. Only 1.8 x 3.0".
Use EEPROM or EPROM for data storage.
Quality bare PCB, software, schematics,
$19.95. Kit $29.95. Logical Design Tools, Inc.
512-888-4535. hitp://www2.interconnect.net/
Idti/hom.htm

/ww.nutsvolls.com

EEPROM PROGRAMMER 2864-28256.
Easy parallel port operation. Escape EPROM
erase/burn cycle. Assembled, complete.
$49.95. In 3 x 5" case $69.95. LDTI 512-888-
4535, http:/iwww2.interconnect.net/idti/hom.
hm

ANTIQUE ELECTRON

RECOVER “SCRAP GOLD" from old com-
puter junk. Free information packet. Call 24
hours: 603-645-4772.

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

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

Synthesized
FM Stereo |¢§.

Transmitter

Microprocessor controfled for easy freq

programming using DIP switches, no drifl, your signal is rock
solid all the time - just like the commercial stations. Audio quality
is excellent, connect to the line t of any CD player, tape
deck or mike mixer and yuure on-the-air. Foreign buyers will
capability of the FM-25; many

ELECTRONIC COMPONENTS bought. All
xsistors, diodes, resist, caps, ICs. Labb
Assoc., Ph. 215-364-5414, Fax 215-364-
5415.

RF TRANSISTORS, tubes, electrolytics.
MRF477, 25C2879, 25C1969, MC145106P,
2SC2075, MRF454, SRF numbers, tubes,
4CX250B, 6KG6A, 12D6Q, 6146W, 3-500
graphite, timmers, all types. Westgate 1-800-
213-4563.

LEADED CAPACITORS, ceramic, mylar,
electrolytic KITS OF 2,000 PARTS (100 of 20
values) only $49.95. SAMPLE KIT of (10)
each of 20 values only $15. Mini circuits RF
switch (10-2500 MHz) only $8.95. CALL 1-
B00-997-1224,

MINIATURE TOGGLES 1/4” PANEL HOLE:
SPDT on-on 35¢. SPDT on-off-on 35¢. SPDT
(mom})-off-on 35¢. DPDT on-on 40¢. DPDT
on-off-on 40¢. DPDT (mom)-off-on 40¢.
MICRO-MINIATURE 3/16” HOLE: SPDT on-
on 30¢. DPDT on-on 40¢. Brand new switch-
es. Rated 6A/125V. Hardware included. $20
minimum order. Add $5 freight. Gateway
Products Corporation, PO Box 936397,
Margate, FL 33093. 954-974-6864, Fax: 954-
974-6818. VISA/MC. Free catalog.

RESOLVER, BRUSHLESS 2-piece direct
mount to motor. Harowe 2 1/16™ OD 1/2"
bore. 4V rotor, 2V stator, 3.4KC $50. 818-
761-8594.

MICROCHIP PIC Downloader. Emulate and
test PIC 16C6x, 16C7x, and 16C8x programs
in real time using our PicEm-14™ down-
loader board. Simply plug PicEm into your
circuit and download your code from any seri-
al port. Prices start at $295. Call MSD at 408-
296-4000. hlthMww msd. con'ilploem

the ou?u‘l
Caribbean toivsmgmha asi M-25 to cover the whole island!
New, improved, clean and hum-free runs on either 12 VDC or
120 VAC, Kit comes complete with case set, whip antenna, 120
VAC power adapter - easy one evening assembl

FM-25, Synthesized FM Slereo Transmitter Kit

Tunable FM
Stereo
Transmitter

A lower cost alternative to our high performance transmitters.
Offers great value, tunable over the 88-108 MHz FM broadcast
band, of power and our manual goes into greal detail out-
lining aspects of antennas, Iransmitting range and the FCC nules
and regulations. Connects to any cassette deck, GO player or
mixer and youre on-the-air, you'll be amazed al'the exceplional
audio quality! Runs on internal 9V battery or extemal power from

510 15 VOC, or optional 120 VAC adapter. Add our matching
rasam'drdupanlmnasellorame inished lock.

FM-10A, Tunable FM Stereo Transmitier K., 3495
CFM, Matching Case and Antenna Set. .. .$1495

RF Power
Booster
Amplifier

Add some serious muscle |oyoursn'g(nal boost power up to 1
wall over a frequency range of 100 KHz lo aver 1000 MHz!

Use as a lab amp for signal generalors, plus rnang]loreign users
employ the LPA-1 1o boast the power of their FM Stereo trans-
mitters, providing radio service through an entire town. Power
required: 12 1o 15 volts OC at 250mA, gain of 3848 at 10 MH2,
10 dB al 1000 MHz. For a neal, professionally finished look, add
the optional maiching case set.

LPA-1, Power Booster Amplifier Kit..................
CLPA, Matching Case Set for LPA-1 Kit, :
LPA-1WT, Fully Wired LPA-1 with Case

Micro FM
Wireless Mike

World's smallest FM transmitter. Size of a sugar cubel Uses
SMT (Surface Mount Technology) devices and mini electret con-

Super Pro FM Stereo
Radio Transmitter

Alruly p i
hequenc ynihe-
sized FM rSmf
ransmitter station in
one easy lo use,

handsomea cabinel.
Most radio stations

hoid all the fealures
we've packed info the FM-100. Sei lraquarﬁy easily mm the
Up/Diown freq buttons and the big LED digital di
there's input low ﬁllarhgmalgivesuws nornalteu
what the source (no more squeals or swishing sounds from cheap
CD player inputs!) Peak Irmmlnrrm:imnpmm in your
audio - without over modulation, LED bargraph meters for easy
selting of audio levels and a buill-in mixer with mike and fine leve!
inputs. Churches, drive-ins, schools and colieges find the FM-100
tnhemeanswerlnlheutrammmnqm you will too. No one
offers all these features al this price! Kit includes looking
metal cabinel, whip antenna and 120 voll AC adapler. Also runs
on 12 volts DC
We also offer a high sxgmmmndmmlmmm
ful assenbbdmmnmaﬁﬂof IF power, for miles of program
coverage. The export version can only be shipped oulside the
USA, or within the US if accompanied by a signed statement thal
the unit will be exported.
FM-100, Professional FM Stereo Transmitier Kit . ... . §299.95
FM-100WT, Fully Wired High Power FM-100........... $429.95

- %) Mini- Peeper
/ Micro Video
Camera

lulfﬂ B&W

CCDTVcamramesze
mmmmlﬁmﬁmwwsmmm[zm)u
use our [R-1 Infra-Red light source lo invisibly illuminat
entire room on a pitch black night! ine the
build it into & smoke detector, wall famp,
Exact same camera that’s in big buck detective cal ard
stores. Kil includes: fully CCD camera le, con-
nectors, interface PC board kit with proper voliage regulation
andlllw? hook-up details, even a mini microphone for sensi-
tive sound! Two models available: Wide Angle Lens 3 6mmvi2,
adjustable focus lens, 92 degree view; Pinhole Lens 5.5mm/4.5,
60 degree view. Tha Pinhole Lens is physically much flatter and
provides even oateraemofm The camera itsell is 1.2°
The Lens is about 1° long, Pinhole Lens
board is 1" x 2" and uses RCA jacks for
to VCRs, TVs or cable runs. Power required is 9
150 mA. Resolution: 380 x 350 lines. Instruction
manual contains ideas on mounting and disguising the Mini-
Peeper along with info on addi oneothVTramrlmrm
{such as the MTV-7 unit below) lor wireless fransmission!
MP-1, Wide Angle Lens CCD TV Camera Outfit. .
MP-1PH, Pin-Hole Lens CCD TV Camera Outfit

bﬂlh&ﬁ

about n?‘ mrerme
easy hook-
fo 14 VDC

Speech
Descrambler

Scrambler

Decode all that gibberish! This is the
popular descrambler / scrambler that you've read about in all the
Scanner and Electronic magazines. The I used is
known as speech inversion which is compatible with most cond-
less phones and many police department systems, hook it up to
scannafspenkenmlsandynuremb«amss Easily config-
ured lor any use: mike, line level and speaker outputinputs are
provided. Nsommw:alemloialpmﬂovel telephone or
radio, full ur at the
same time. Easy to build, all complex cin contained in new
cmlomASlCct:pio'dear dmammmsmﬁm
RCA phono type jacks. Our maiching case sel adds a super nice
professional look to your kit.
S5-70A, Speech Descrambler/Scrambler Kit. . ::ls&
41

€SS, Custom Matching Case and Knob Set
SS-TOAWT, Fully Wired SS-70A with Case.
AC12:5, 12 Volt DC Wall Plug Adapter ...

denser microphone, even the batlery is included. We give you
two completg sets of SMT parts lo allow for angsnorsor
mishaps-build it carefully and you've gol exira SMT parts to
build another! Audio quality and pick-Up is unbelievable, trans-

MiSSIoN fal a 10 300 feet, tunable to anywhere in standard
FM band MHz. 7/8'w x 3/8%h x 34,
F%HuoHleless%Kn ............. ssseesnBIES

Crystal
Controlled
Wireless
G

Super stable, drift free, not affected by temperature, metai or
E::idbodr‘ Frequency is sel by a crystal in the 2 meter Ham
: du&%:iSMHza::drpml olnawscamerzﬁagnu
meler the crystal to pul frequency a ein
memnmmu zﬁngﬂ-urvysfalsngsu:o:ﬁlwaof:r“ddMS
Sensilive electret condensor mike picks up whispers anywh

Tone-Grabber .4,.”
Touch Tone
Decoder /
Reader

fones are used, your TG-1 will decode and store any number it

hears. A simple hook-up to any radio speaker line is all
that is required, and since the mw“m ity

decoder and microprocessor, it will decode digits at virl
spesu'nzssdmmvnlauhmnmsorg
years - evenwﬂhdzrewmumedoﬁ,amana
allows 1o sen anywhere in memory.
MmmutemaMMuadash:smmdbemnany
maﬂtmmﬁmwammmemzm
apart. TheTG—Imfrumany‘iIuﬁvonOCfower
is both voltage regulated and salcormlsdur!hemhmalem
stability. For stand-alone use add our maiching case set for a

m a room and transmil up to 1/4 mile. Powered by 3 voil Lithium
ir of walch batteries which are included. Uses the latest in

S T surface mount parts and we even include a lew exiras in

case you sneeze and loose a part!

FM6, Crystal Controlled FM Wireless Mike Kit

FI-6WT Fully Wired FM-6

Call for our Free Catalog !

clean, pr finished project. We have a TG-1 connecled
m:ealmﬂamwlmqmmmmmnslmlomme
jone numbers that are dialed on the morning radio show!

Although the TG-1 requires less than an evening lo assemble

(and is fun to build, t00!), we offer the TG-1 fully wired and lesied

in maiching case for a special price.

TG-IT Grabber Kit

IMch
AC12—5. %Dﬁ\”ﬂw

use credi card and spacily Shipping method,

MicroStation
Synthesized
UHF TV
Transmitter

Now you can be in the same as James Bond. Ths
transmitter is so small that it can ardb:paul‘?!odel rplam
even including a CCD TV camera i ail
enthusiasts put mmmmmﬂ?awmmm
frumm:om and the MTV-7A is the transmitier of choice for
balloon launches. Transmitter leatures synihesized, crystal con-
uanedopefamnfuumheouwnssmolboth audio and
SlandamUHFTVChamst'

3
ready Wsamrmmcah(edmmslu nrmuulATV?l
converter and receive it on regular TV channel 3. The 911.25
MHz wil!ssumla'aﬁmamw reception on a
TV is not desired, an ATV-79 must be used lor operation,
MTV-TAs L power is aimost 100 mW, M"N{:uos range
i prel fine-ok-sighl’ which can mean
Mﬁ-RWWWWMUmvww
has its own, on-board, sensitive electrel micorphone. The MTV-
Iﬂswaﬂamhllmuiulymmﬁmmmed Since the
latest in SMT (Surface Mount lnprundulut
!msmauestm?hleme the kit version raoorm‘iandad
experienced builders oniy. ﬁunsoMEVDC@I&OmAand
includes a regulated power sourcs for a CCD camera.
MTV-7A, UHF TV Channel 52 Transmitter Kit .. ..

MTV-TAWT, Fully Wired Channel 52 Transmitter .

MTV-7A4, 439.25 MHz TV Transmitter Kit ...,
MTV-TA4WT, Fully Wired 439.25 MHz Transmitter . .

WTV-7A8, 911.25 MHz TV Transmitter Kit

WTV-TASWT, Fully Wired 911.25 MHz Transmitier . .

ATV-74, 439.25 MHz Converter Kit
AW?MHIWWNBWM?W

ATV-79, 911.25 MHz Converter Kit ...

ATV-TSWT, mmmmwm

RAMSEY ELECTRONICS, INC

793 Canning Parkway
Victor, NY 14564

Order Toll-free: 1-800-446- 2295

-

\ Orry, n

Technical Info, Order Sratus
Call Factory direct: (716) 924-4560

e -

DRDERING INFO: Saystacton Guaranteed. Examine lor 10 days, if not
pleased, retum in onginal form for refund. Add §4.95 for shipping, han-
diing and insurance. Orders under 520, add §3.00. NY residents add 7%
sales fax. Somy, no CODs. Foreign orders, add 20% lor surface mail or

Write in 163 on Reader Service Card.
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il arious types of densitometers
from the years when | worked in medical
electronics at a large eastern university
medical center. Those densitometers were
used to “read” exposed x-ray badges. The
little badges worn by x-ray technicians,
radiologists, and others were read by a
radiation physicist using a white light
densitometer. The badges consisted of a
small strip of photographic film that would be
fogged when exposed to x-rays. He explained
to me that the ratio of the light transmittal
through unexposed film to that through
exposed film could be converted to radiation
exposure.

If the technician received too much
radiation in any month, then he or she would
be reassigned to other duties for a period of
time ... if he/she was lucky. Some hospitals
simply laid off the technician for the required
period of time — unpaid, of course.

Sadly, x-ray technicians don't count for
much in a hospital's pecking order, even
though most of the docs and nurses could not
do their work without them. But | did see one
x-ray technician pull off a good one. A large,
muscular thoracic surgeon (the kind of doc
that does open heart operations) apparently
thought that he was God's gift to mankind,
and had an attitude to match. The x-ray
technician was a small petite young lady who
was barely out of her teen years. She was
also something of a mouse on the outside,
but apparently concealed a tiger on the
inside.

One day, Doctor BigShot got on the
elevator with his lit cigar (despite the city law
against smoking in a hospitall), and blew

evil temper when
- crossed, Doctor BigShot was as

‘for his |

arrogant as they came. Miss Mouse
reached up, took the cigar out of his
dribbling mouth, and crushed it on the
floor. Turning back towards the front of
the elevator, she said “you ought to be
ashamed of yourself!” A dozen silent
cheers went out of that elevator along
with an angry, but too-flustered-to-
respond Doc BS.

Enough digression. Another use of
densitometers is in photographic
darkrooms. These instruments give the
lab technician some idea of the density
of the negative, thus allowing the
machinery used to print the pictures to
be adjusted correctly. Still another use |
have seen is in a modified form used to
read microscrope slides of some icky
stuff or another.

Figure 1 shows the basic scheme
for a densitometer. It consists of a light
sensor and light source aimed at each

LIGHT TRANSMISSION

TARGET STRIP

v

other across a path where the sample
can pass. Note that it is simply enough to
allow you to experiment if you want to. In the
case shown in Figure 1, the “target” is an
exposed film strip. The particular case shown
has the film exposed in steps going from
unexposed at the ends, and then strips of
progressively more exposure. The exposure
gets deeper towards the center of the film
strip, and then reverts to the less deep on the
other end of the strip.

Figure 2 shows a top view of the film,
along with the output of the light sensor. As
the film passes under the sensor, it first
encounters the

LIGHT
SOURCE|

Figure 1
Densitometer sensor.

unexposed white

FIXED SENSOR ASSEMBLY :
regions, so the
output of the sensor
indicates a lot of light
LIGHT passing through the
SENSOR film. At the next step,
a small exposure
—— EXPOSED FLMSTRIP | qrons the light a
N ! certain  amount,
DIRECTION OF MOTION A followed by still more

drop as the film
progresses towards
the center. At the
other end of the strip,
the process reverses
itself.

The output signal
from the densito-
meter can easily be
digitized and fed to a
computer for pro-
cessing. The sensor
output is usually
analog, while the
computer likes to see
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“base-2” numbers in the form of binary words
four, eight, sixteen, twenty-four, or thirty-two
bits long. If the sensor output is a voltage or
current, then an analog-to-digitial (A/D)
converter can be used to make the
conversion. Some optical sensors have the
conversion built in, so produce a binary
output to begin with — others have to make
the conversion externally.

Figure 3 shows a scheme for calibrating
the densitometer or doing quality control. My
physicist friend had a calibration cell that he
could use to expose film to test the system
and make a rough calibration, It was set in a
lead shielding to attenuate radiation from any
direction other than the opening (which had a
plastic cover over it to keep stuff from getting
in). The film was placed on the bottom of the
lead cell, and then covered except for one
end with a stepped aluminum block.

By measuring the density of the exposed
and developed film, and knowing the
thickness of the various aluminum steps, and
the exposure time, a certified bright guy or gal
could figure out how much energy was
impinging the film. | recall that the actual test
block had about two dozen steps and was up
to several centimeters thick at the widest end.

More on the Sensor Resolution
Improvement Method

The Sensor Resolution Improvement
Method (SRIM) was discussed in this column
twice in the past several months. In that
method, a pair of sensors is used rather than
just one. The sensors are set up to measure
the same objects passing in front of them, but
are displaced from each other by a distance



aking their sum and difference, we
can make a startling improvement in the
apparent resolution of the system of sensors.
It is a case of two acting as one being better
than one alone. The ratio of the sum over the
absolute value of the difference produces the
improved resolution:

Vi+V2
ABS (V1-V2)

Q

There is a potential problem with using
this equation in computer implementation. A
reader pointed out that the denominator can
go to zero, which means that the peak tries fo
go to infinity. In my spreadsheet models, the
data skipped over the critical point, so it didn’t
show up. Also, in the analog circuit version,
the peak hit the positive power supply rail, so

columns repre- —

fent" “V1" and A Figure 5 A
.V2, respec- V. 4-———— A)Geometric integration. e
tively. Additional P ! B) The reason why it is used, P :
columns to the | i
rightof Aand B | : w : EXPONENTIAL DECAY
calculated the g ! EXPONENTIAL DECAY g i CURVE
o EE N R
> >
of the differ- ,
ence, and'the:| = |
ratio described Vi : ﬂ s
by ‘Ii;:]uatron 1 e _,i
The result :
T

is the graph
shown in Figure
4A. Note that

the center takes

was self-limiting. It would do so, regardless of | a sharp dip to zero-zip-nothing at 37 mm. The | use SRIM on a computer-based project, then
the denominator, because of the immense | problem was that the spreadsheet | you might want to try using some version of
height of the spike. However, in a computer, a | calculations didn't like zero in the | Equation 2 with an offset constant suitable to
“Divide-by-Zero Error” would be generated. | denominator, so generated a “#DIV/0I” error | your needs (I used 0.5 because the reader
But there is a simple cure, also provided by in the maximum value cell. The graphing suggested it).
the reader. function of Excell took that to be a zero cell,
Consider Table 1. This data is synthetic | so treated it as such. BASIC-Stamp or PicStic-3
and is derived from a symmetrical graph hand The reader who sent me an E-Mail | Implementation Anyone?
drawn on old-fashioned graph paper. The | suggested something on the order of
heights (“amplitudes”) were measured or | Equation 2. Being an unabashed fan of Scott Edwards’
guesstimated at a number of points along the Vi+V2 column on BASIC Stamps in Nuts & Volts, |
horizontal axis, and the results entered into Vo 05+ ABS(VI-V2 am experimenting with those neat little tools
an Excell spread-sheet. The “A"™ and “B” il (V1-V2) myself. | bought a BSC-2, a Counterfeit, and
the analog board from Scott Edwards
IMPINGING RADIATION By adding 0.5 | Electronics (see Scott's column for the
to the ABS(V1- | address). It seems to me that a BASIC Stamp
V2) term in the | with a two-channel A/D converter on the front-
denominator, we | end could provide the data to a larger
limit the max- | computer, and possibly do the arithmetic
imum excursion | itself. If nothing else, it could log the data and
_ of the peak | upload it to a PC via the serial com-
~ Figure 3 STEPPED METAL SHIELD amplitude. Fig- | munications port.
Calibration cell. ure 4B shows Another possibility, and one that appeals
P COVER the same data | to me even more, is to use the Micromint, Inc.
““““““““““““““““““““ graphed accord- | (4 Park Street, Vernon, CT 06066-3233)
ERERRE SRR NOTO Rl ===y ing to the rule of | PicStic-3 device. It is similar to a BS-1, but
Equation 2. Note | has two extra I/O bits (10 rather than 8) and a
that it produces | two-channel A/D converter (not to mention
h 4 a peak value of | being a tad cheaper). Except for the A/D
920, rather than | function, the PicStic-3 will work on PBasic
trying to reach | programs.
infinity. If you
Geometric Inte-
1200 1000.00 gration Revisited
ool Last month, we
took a look at various
10.00 methods of integrating
800.00
an analog waveform.
e Recall that integrating
on ; the vafrying analog
o o signal finds the area
B s ol Ratio= (vi+vzu5+Assii+ve) | under the V-vs-T
curve, and will produce
Lty 20000 an output proportional
to the time-average of
400.00 1 the signal. This
4.00 - measurement is often
300.00 more useful than the
actual data collected.
200.00 One of the methods
< discussed was geo-
100.00 - metric integration,
J which is used to
0.00 7 y 0.00 : e es s St . integrate exponential-
a el T SRR i R TR B B R R 1 R Tee - IR A&a85%F2eR06c5 8¢ 2 | lydecaying curves.
Those curves the-
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A B | A+B | A-B | ABS(A-B) |Ratio = (VI+V2JABS(V1+V2) | Ratio = (Vi+V2)/(0.5+ ABS(Vi+V2)
0.032| 0.2 | 0.232 [-0.168 0.168 1.38 0.35
0.04 | 0.3 0.34 | -0.26 0.26 1.31 0.45
0.05 | 0.4 045 |-0.35 0.35 1.29 0.58
006 | 05 0.56 | -0.44 0.44 1.27 0.60
0.07 | 0.6 0.67 | -0.53 0.53 1.26 0.65
0.08 | 0.7 0.78 | -0.62 0.62 1.26 0.70
0.09 | 0.8 0.89 |-0.71 0.71 1:25 0.74
0.1 0.9 1 -0.8 0.8 1.26 0.77
0.2 1 1.2 -0.8 0.8 1.50 0.92
0.3 5 5.3 -4.7 4.7 1.13 1.02
0.4 7 7.4 -6.6 6.6 1.12 1.04
05 | 9 95 | -85 8.5 112 1.06
0.6 | 18 | 136 [-124 | 124 1.10 1.05
0.7 17 17.7 | -163 16.3 1.09 1.05
0.8 21 21.8 |-20.2 20.2 1.08 1.05
0.9 | 26 | 269 |-25.1 | 251 T AT T T
1 3 32 -30 30 1.07 Table 1 1.05
S e | 42 | 32 %2 1.31 " Data for calculations. —-29
7 41 48 -34 34 1.41 1.39
9 47 56 -38 38 1.47 1.45
13 54 67 -41 41 1.63 1.61
17 66 83 -49 49 1.69 1.68
21 | 78 | 99 | 67 57 1.74 1.72
26 a3 119 -67 67 1.78 1.76
31 112 143 -81 81 1.77 1.76
37 141 178 -104 104 1.71 1.70
41 175 216 -134 134 1.61 1.61
47 | 208 256 -162 162 1.58 1.58
54 230 284 -176 176 1.61 1.61
66 248 314 -182 182 1.73 1.72
78 255 333 -177 177 1.88 1.88
a3 260 353 -167 167 2.11 2.11
112 | 263 375 -151 151 2.48 2.48
141 | 260 401 -119 119 3.37 3.36
175 | 285 430 -80 80 5.38 5.34
209 | 248 457 -39 39 11.72 11.57
230 | 230 460 0 0 #DIV/O! 920.00
248 _| 209 | 457 | 39 39 11.72 11.57
255 | 175 430 80 80 5.38 5.34
260 | 141 401 119 119 3.37 3.36
263 | 112 375 151 151 2.48 2.48
260 93 353 167 167 211 2.1
255 78 333 177 177 1.88 1.88
248 66 314 182 182 1.73 1.72
230 | 54 | 284 | 176 176 1.61 1.61
209 47 256 162 162 1.58 1.58
175 41 216 134 134 1.61 1.61
141 37 178 104 104 1.71 1.70
112 31 143 81 81 1.77 f E74<
93 26 119 67 67 1.78 1.76
78 21 99 57 57 1.74 1.72
66 17 83 49 49 1.69 1.68
54 13 67 41 41 1.63 1.61
47 9 56 38 38 1.47 1.45
41 7 48 34 34 1.41 1.39
37 5 42 32 32 1.31 1.29
31 1 32 30 30 1.07 1.05
26 0.9 26.9 25.1 25.1 1.07 1.05
21 0.8 21.8 | 20.2 20.2 1.08 1.05
17 0.7 17.7 | 163 16.3 1.09 1.05
13 0.6 13.6 12.4 12.4 1.10 1.056
9 0.5 9.5 8.5 8.5 1.12 1.06
7 0.4 7.4 6.6 6.6 1.12° 1.04
5 0.3 5.3 4.7 4.7 1.13 1.02
1 0.2 12 0.8 0.8 1.50 0.92
0.8 0.1 1 0.8 0.8 ed 0.77
0.8 | 0.09 0.89 0.71 0.71 1.25 0.74
07 | 008 | 0.78 | 0.82 0.62 1.26 0.70
0.6 |[0.07 | 0.67 0.53 0.53 1.26 0.65
05 [0.06 [ 0.56 | 0.44 0.44 12z 0.60
0.4 (005 [ 045 | 0.35 0.35 1.29 0.53
03 |0.04 | 0.34 | 0.26 0.26 1.31 0.45
0.2 [0.032 | 0.232 | 0.168 0.168 1.38 0.35
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oretically go assymtotic to, but never reach
zero. In other words, it has an infinite area
under the curve.

The time constant (T) of an exponential
decay curve is the time required for the
voltage value to fall to e’ times the peak
value, or approximately 0.368Ep (see Figure
5A). In geometric integration reported last
month, the integral is approximated by the
area of a rectangle with one side equal to Ep,
and the other equal to 1T (see Figure 5A).

One colleague, not a reader, but a close
friend, uttered a big “so what ... why not just
integrate to the practical end of the curve and
guesstimate the rest.” The “practical end” of
the curve is at a five time constant, or 5T. The
area under the curve could be eyeballed on a
graph.

Similarly, the integral could be
guesstimated electronically by using a
voitage comparator to find a voltage at or
close to zero that one guesses is close to the
voltage that would exist after 5T.

Or, one could measure the exponentially
decaying voltage using an A/D converter, and
then use software to look for the point where
the voltage drops to 0.368E;, and measure
the time. One could then step out to 5T and
measure the voltage at that point. From there,
a complete curve is defined and integration
can stop.

Or can it? My colleague was not
considering the main use for this type of
algorithm: noisy signals. Let's take a look at
this aspect of the problem.

The first time | saw this method was on a
dye dilution method cardiac output computer.
The physician would squirt an indigo dye into
the blood stream on the input side
(“proximal”) of the heart, and then measure
the dye density change on the other side
(“distal”) of the heart with an optical sensor.
By integrating the dye dilution curve, and
doing a bit of arithmetic, the computer could
display the cardiac output in liters of blood
per minute.

In the dye dilution cardiac .output
computers used in the 1970s, some of the
dye would recirculate, especially through the
coronary arteries, and would produce a noise
artifact in the exponential decay portion of the
curve (Figure 5B). The actual trajectory of the
exponential decay curve is obscured because
of the noise. If the noise artifact occurs after
the 0.368 (i.e., one time-constant) point, then
geometric integration can be used to
approximate the area under the curve.

The dye dilution method of cardiac output
measurement gave way to thermal dilution
about 20 years ago, but there are other areas
where a noise artifact may occur, including
situations where the exponential decay curve
drops very rapidly into the noise level, or
where external interference can cause
artifacts at lower levels. NV




CoMPUTER PARTS - SCSI DRIVE ACCESSORIES - SURPLUS ELECTRONICS

ORDERS ACCEPTED - APPLE Il / MAC & IBM

~ ; 6 HH Bay SCSI Tower Case l ;
VﬂtOur\_Neb Page | oniris L WS

For specials and *6 HH Bays CDROM, SyQuest,

Multimedia Eoeipedia Chre ncduded. | TOTE info. On these | 26D Selectors Optical, Etc.

64Bit Windows Accellerated graphics. No S *No-tip stands. 250 Pin Centronics

jumpers to mess with, just install the soft- items. Connectors & 6 IDC

ware and go! Miro 20TD Live! hitp:/ /www.allelec.com 599.00 Sggi%xms

2MB VLB SVGA $119.00 Seetion:

Fower Supplies
New 360K 5.25" HH Drive..$10.00
Used 1.2 Meg 5.25" HH ......$15.00
Used 720K 3.5" Drive...........510.00
New 1.44M 3.5 Drive.........525.00

CD ROM Drives
4x IDE Int. CD ROM Drive $59.00

2x SCS1 Int. CD ROM Drive$39.00 3 C[yrg or SyQuest Side by Side
1x SCSI Int CD ROM Drive$24.00

Power Supplies are Refurb unless
Noted otherwise.

Mini Tower 145 Watts. .......$12.00
Mini/Mid Tower 200W....$19.00
XT Power Supply. 135W ...$10.00
XT Power Supply 150W ....§15.00
IBM XT 65Watt .............eec.....$5.00
Side Switch or remote wired

AT Power Supply. 200W ...§19.00

Monitors

o ite 9, B&cW Mot

Blﬂdyulrnwn:... ko 13.00
% ith 750

z’vB::WSeuu'Hymdu “Box" type with s

9" Composite “Box" cabinet. Green screen. Good
itor. for 7562
.fwlapullymmrtmn (standard) o

dilgi tlal

ColorWriter 120ic
Inkjet Printer
(Refurb)
$119.00

Qry DISCOUNTS AVAILABLE* - GOVERNMENT/EDUCATIONAL PURCHASE

HP Colorado T1000 (Travan) Tape Backup Drive

400/800 Meg & Qic 40/80 R&W Compatible....... -$49.00
Seagate/Conner Travan CTT3200 Tape Drive...$119.00

SIMM Quadrupler 4 30 Pin in one 30 pin socket ....$19.00
Apple Standard Mac Microphone ...
Apple PlainTalk Microphone
104Key Windows Keyboard
IBM Compatible Mouse(PC 3-key, MS 2-key).............$5.95

External Cases for:
All SCSI Cases have 2 50 Pin Centronics conmectors

1 FH or 2 HH Floppy Drives w/ P/5 ...... $19.00
1 HH 5.25” SCSI (Open Face)........ccooveneveon $35.00
1 HH 5.25” or 3.5” SCSI (Closed Face)......$29.00
1 3.5” SCSI HD (Lunch Box Portable)....... $19.00

1 IDE CD ROM W/cables ..........o.oo

External Drive Enclosures ® SCSI » CD ROM ¢ Floppy * C omp.

EXTERNAL
and 30 Watt P/S.Open Face has RCA’s for CD Audio DRivE CASES

i}d 2,
i s

A S LN
$9.00
$14.95

inch CCD = FCC Class Bji§
Fixed Focus 330 x 491
Resolution * 75 Q 6VDC
Operation .27A* Approx
4” high. Great for C-U
SeeMe / Internet use!

It FULL MOTION COLOR

Alltech Electr OIWWML Oceanside,CA 92056

$25.00 Min. Purchase for Mail Ocders

Phone Orders ™= @ i
619/724-2404

http://www.allelec.com

Fax: 619/724-8808
School & Government POs Accepted!
Phone Order Hours 9AM - 5:30PM Mon- Fri

3 Southern California Locations!
World Wide Web http://www.allelec.com
1300 E. Edinger. Santa Ana - 714/543-5011
2018 W. Lomita BLVD. Lomita - 310/539-2260
1401 El Camino Real. Oceanside - 619/721-0093
We buy surplus & unwanted computer inventory
as well as scrap electronics related inventory.

EPROMs

MICROCONTROLLERS

9 Pin Serial M

NSC WorkGroup 6 Port 10 Base T Hub........... $69.00 J| Mention this offer when you order!
“]” mouse keyboard Mono Wireless Headset!

PC Pals DOS/Windows Trackball Great for late night gaming, kids, etc.
230 Watt PS/2Power Supply, NEW ... =

SIMM Converter 4 30 Pin to172 Pift.......co..oo... NTSC Output * 1/0

$149

1.2 or 1.44 Floppy
1024 K Ram
CGA Monitor
Keyboard

$149.00

PC Cards & Accessories

$9.00

Extra Life FHEPhone Btry....$9.95
Brick Phone Cig. Adapter. Inside
is outlined for upper cnctor.$9.95
Flip Phone gig. Adapter
Replaces the battery, does not
E_}ug into the bottom jack. ....$9.95

ip-Less Fone leather case ..$9.95
Flip phone battey leather case &
cig. lighter adapter ................$19.00

[Motorola Cellular Entosiq Soandsey

The iq Soundsca

isal?li?stqmﬂmdmptﬁ
32 Voice Capability. This
card is music to your ears.

$59

Accessories
Modem Madness!

Internal 2400 (PC)..................59.95
Internal 2400 w/NMP1-5...$12.95
Internal 9600 v.32 /v.42bis..$19.95
Ext. 1200 Blue Motorola UDS.$12.95
Ext. 2400 96 /48 Fax (PC) ....$15.00
Ext. 14 4K & Fax.........cccon...d $69.00

Fax & Data Modems

Attaches to your floppy controller
with provided cable. Travan 400MB /
BOOMB Compressed. QIC 40/80
Compatible.........ccccovvnnvinrvnien... $49.00
TR-1 (T1000) 4/800MB Tape ....5$24.95

MicroSoft InPort Bus Mi Card $9.00
30 to 72 Pin SIMM Converter (4 30 to 1 72) ...$14.95
Sony 256K Pipeline Cache, B0pin standard ..§14.95

IBM Aptiva 8 Way Joystick ...ccoemermeseees. —— )
CGA/EGA Video Card........cocovreisrmsrensissensen 519.00
EGA Video Card. $14.95
AT MFM HD Only Controller...c.cwe eeeess$9.95

AT 2 Meg Mem. Exp Card w/2 Meg
RAM Sack III AT/386 up to 8 Meg card (0K).$19.95
5 Pin kybd to PS/2 adapter (Specify direction) ....$2.95
8 Bit VGA Card $17.00
AT Floppy, Serial & Par Controller.....................

1 Megx9-70 SIMM ..

1/2 AA size, 3.6V lithium.........56.
AT type "plug in” 3.6V or 6V ..

Unsrersity

7

RAM ; ;
Shoniesd413ss 1008 B.T5¢ i e SoPEr-Roerald Brellel - AT
41024 -10 (1 Meg x 1) or 44256 ::'I‘IDE AS oppy Ctrl 5::95
-12 .51.50 -10...52.00 -80/-70.52.50 ontroller :
256x8 -15 SIMM...$3.00 /-12...$3.00 Mono/Parallel Port. $9.95

Full Length CGA w/RCA 0ut....o..cocenrvircene 514,95
32 Bit Mem Exp. (9 Meg/0K) SiliconValley ....520.00
1 Megx 9 -80 SIMM .. 101 XT/AT Keyboard $29.00

101 AT Keyboard (NEW) wicrerrssermmmsissrssnseese $14.95
Slot Expanders (3,4 or 5 Slot, for slim type PC cases)
Installs in single slot and rises verticaly ............$9.95
XT Motherboard $14.95
AT Motherboard w/1024K........c.ciumnenivisnans s $29,.95

Batterie

.95
$6.95

EMAS,

CA Resblenis plemse 37 25% Sales tae, Minimcan iipping & handiing charges 36,50, * Wemy: Uned Rased producs b 10 oy sy« ALL
% mrork P problems. & Puschase Ordens actepted, others on AOC only. * Prices and

Write in 48 on Reader Service Card.

. » No Returns without wniswoice. Shippig & Handling charges aee o rehundable «
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C oL Oﬂ iﬂDEO CONFERENCE CAMERA,
P Serial Control of all functions: Pan, Til,
They wereiinfended for high end use in fortune 500 board rooms. They
videg performance s

Supefior foalmost
onythingwehave = §
seen The cameraand.
lensisonintegral . §

with. mini-DIN and

1110 Size: 5Dt 5°H

Sorry, wehoveno »
daia on using the. -
serial port: The units -

self feston pawer Up and the videots otive 1993 priceiover 54K we:
will provida @ sv;rﬂi gift fo the firsi parson fo telf s what fhe sefiol s

? PRICE. .
commonds ofe” Doyoushink ou ot PRICE 299, | _ o N

r.W:'JEO TRANSMITTER, WORLDS SMALLEST! :

line of sight. Supar small madule shovin next to mywatch
X e, Size: 115°x0.6"x04" Operateswith

j super clarity lor'esioror BEW on

| Chan. 59 icable) Weprovideall:. ®

TVX100 with accy's. $199.ca Boatad
TVX100 w/pinhole cam. $299. co,,,p;m_ ’
.o-oné-mo.s-oocoa--o

TIME for a COVERT CAMERA ?
 Nine Models Avnilable. All New.
{Ougmsed cameras per model H. specs.)
CAMERkﬁmclmmwcH clock.
9_ diam, Black or While available.
B, THERMOSTAT CAMERA, Non funciioncl
{hefmostat with pirhole camero, Beige color.
'C. MOTION DETECTOR CAMERA,
Non functional mofion detector with comera. Beige color
D. SMOKE DETECTOR CAMERA, Non functional demm wipinhole camera.
ABC or, D ..$16%eq.
E. PIR FLOODLIGHT, functional dual fiood with passive R ight control and
internal comera. Mounls fa.Sid box. Dark grey coles s
. EXIT SIGN CAMERA, Functional, lighted, fwo sided with p!nhole camera
E or F ....5]8%a.
G.IR CAMERA, See In Total Darkness or
‘. PINHOLE CAMERA , See through a 1/8" hole |
High performance micre cameras. The B. model has 92°FOV. The C
modei’haso 729 FQV Bolh provide 410 Lines res,, 0 1Luk sens, AGC
and Electronic shutter. Power: 12VDC @ 100mA oparalion, 225mA
Hor the IR model, 6[Et@s ilsminated. invisible 780nm,
‘Infrared LED's ollow observation in fofal darkness up 1o 20 feet. § v
Perfect forgarage. ot doar, or dork holiway: Bothate 1757
snuare and ufilze SONY CCO and video chipset i
??stqunlwm:wghwr a
i 6 or H ....$11%a. —
Enclosure for G or H,...$14.95
1 MINI SUPER SENSITIVE, C-mount. Gi-410, &, Size. 3Bmm
w-xﬂm lfa'ﬂlmﬁnﬁ Sens. 0.05 LUX., AGC&E!QC%NE shuﬁer
ﬁllﬂmﬁ onallenses expiloit the superior perfbimance.

IR SENSITIVE B conn.. DC pwr. jock Performance hothype!
W;H oul-pe!iormANYcu;neram ihis mogazine qugraniesd! - d 4
L lens lensi.......c... Sy B
. l6mm, .6, (15 FOV)........$210 $
. Bmm, 1.3, (30°FOV).......$229

4o, 1.4, (56° FOV).........$229

UT  MOTORIZED SLIDE with MICRON _
{Wmﬂdﬂ ‘) RESOLUTION, LINEAR |’ ?' &
1 - ; OFT:'CAI. ENC. 10" travel, dvol THK | {53 L
'Zoom, Avio Iris Auto Focus, Like having your own R202I @ slides, flex coupled, Pittman .?DVDC |
gearmotor. This Is ane of the nicest units
# B L et — ® e hava ever seen. Lisa twa for a superior X- <5
oomuhy it e g e ® ¥ toble. Overall dimerisions: 123X 22% 25" *
Hecw 15lb. cast and machined albminum I
¢ bosef!able Dual oplicol limitsensors. Encoder: 4
® DRC modal LB4A-0270-EN, S0LP/mm bigsi res
Internul SX multiplication! DIf. TTL qutputs,
i 2 '5VDC pwr., 106" v, ﬁ&ssembhrt‘.nsbi&&o()
maacederMis&m‘ o 5

Crysta controlled, 100mW, Transmits up 102000 #,® FANTASTIC LASER LIGHT SHOW SYSTEM,

oo s RA . lhufpaform as well
AT INPRARED FALF PRICE i i B R
a® MIL!T NO | s eme"so nclude ‘ with sotin nickel finish, Long range (800 yard) :
o poset oP O resoior & Operates from2 AAA barieries supplied. oi;bmd" E
d{,\gm-w\ $000F gl 1 disp - B, Almm]assacomammdlgw 5 M
fope ™ o102 Tn:n\B viple FEIO% BLANC™ sile body has the: s&?ﬁﬁ?ﬁﬁﬁnﬁe&ian&dﬁﬂnﬁwe ;
“Ess\h{o ihd m?‘-ﬁ‘- “E:;x 009.‘01':;3 3‘\8
¥ and e ecriatics O

® keych .
| % g 5Tihode bypomdhlﬁggerhtgcmn«wmly
| & The8ionm, IRLED S pcwse:g;n internal co&m

:‘li':pn'.-,‘o

Pro;eds upto 20 melers. 24v wall
. cdup incl. Size: 4.5 Wx6.6'Hx1.5'd Comi’mtcml??
o made and BRAND NEW! IR FLOOD....$159¢a.

% e e e of DID ATECH SYSTEMS GET YOU 2
GET EVEN....call 8B00-810-4070

1 tnomooq

ATTENTION ADVERTISERS

Operates with Internal or External Laser ! The versotile Beamscan system requires ao exigmal PC. The processor W.V
The beom scan is cantrolied using an infegral fwenty key fouchpad and backit 2516 1CD display, The user con create simple or co .
“patterns wifh o few keystrokes Bearh effect sequences are Played Back for a user programmable position and duration. Events my
iriggered by external audio. Over 80 potterns and 15 beam effects are pre pmgmmrged Theee fine level inputs, 4%:31«[@1’5. %
i o generalor, user nome for cusfom input sequences, 8K NV-EEPROM Virtually plug and play npemﬂm nevearwrm:( s ®
gg:v_esggzsﬁlgﬁo ot : Model GM-XYPN without internal laser $649 L8 sy’

TV with F-adapter. % Model GM-XYPY, with 5mW HeNe Laser $849

e ®® 3: L
Balun and 311 cabley .Mode[ GM-SHXYP 2nd Scanner 5229, o .G.E F,',qpen SYSTEM' ®_ - selecledforstyle power &reliobilty Aluse&ﬁﬂnrn zgmm
s e ® ¥
. '

...........

Dan'f Lose 1bur AT
. Heod over these G
PLANTRONICS ~ //
BOOM MIC ;
HEADSETS

Single ear with over
the head metal bond "
for comfort. New, )
boxed with Rl siyleplug N
aftached 1o 6fi, cablewith = = ¢
clothingclip. Grey. £ ¥

14.95 0r 2/425

oy ; We have tested them al an only the best Taser|

o 5X1010X BRIGHTER than 670nm, with betier

ompgct e 400 yord range.
nn;icornlorlﬂblemhe ebdy?lﬂ!"Lonﬂ&M
n mhsiyie\mlh x’fmmm po/po swiich, CRIZ3A. inc
. A..38%a. Jea. C....545¢a.
e, D-50 650nm $69ea. D-35 635nm $10%ea
Sesesseservaccassen
- COZ, 120Watt CW, | GLASS LASER HEAD.
fnfegml Hard Sealed Mircors, Factory Refurbish
& gh quaiity water cooled heads. Were originally designexd for medical
applicotion. All models ora simillr in construction. Size of i model 103:
© . 80" x3.2°diom. Model 160: 4L x 3.2"diom. Model 135: 351 x3.2'diam.
«® Powerrequirement, model 103, JDKVmggarwlm 25KV @ 1010 30ma oparaling. -
curren, Model 160 and 135, 30KV trigger with 15-20KV @ 7 10, 20mA operaling
‘current, These are il foys. They must conform to Closs i CORH Tegulations
e whenossembled into o funetioning system Perfect for engraving, culing and driing
® Most materials, Only three available. We don'lexpect ey more when these are gone.
oo , 120Watis §1475¢q., 60Watts $1095ea., 35Watts $895ea.
" ...lacm..lan.%‘.......h..
EW' MSS!VE IMFRARED MOT!ON SENSOH‘S Eomrmmul

'b

om, Bath with pulse counting, onl| false circuit, Iempelmu&e_compensq,l%"
lgh RF noise immunity, adjustable pulse count, infernal mpgfsﬁvch LED “walk test” and adjustable
gle of view. Operales from 9-16VD1: @15mA. Alarm and lomper chuds NG The model ‘?060'

TY‘PE 7000 24.95¢a. 3 for $59.
TYPE ZODIAK, 19.95ea. 3 for$49
:oo.nouoo-uvouooo-
. TEK 7104, 1GHz, MICRO CHANNEL HATE CRT
| e Hasthe highest bandwidin and highest writing s
.9 smg!e shot capability, race brightness 1000x brigh
conventionol CRT, 350ps tisetime! 200 ps perdivision hslaa
jmfﬁxmﬁsmms?:ﬂﬁdes 7429 1Ghz vartical amplifiers,
y One 7810 and one 7815 harizonial amplifiers, Complete operating
7 uk PRICE...$299

THE QUALITY 'YOU DESERVE
PRICES YOU CAN AFFORD |

WSA MC, AMEX DISCOVE/" coD.

_o f-m.’fddu@ﬂac net
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[ ANTIQUE ELECTRONICS cont. |

ANTIQUE RADIO CLASSIFIED. Free sam-
ple copy! Antique radio’s largest-circulation
monthly magazine. Old radios, TVs, ham
equip., 40s & 50s radios, telegraph, books, &
more. Ads & articles. Free 20-word ad month-
ly. Subscribe today. Six-month trial: $18.95.
Yearly rates: $36.95 ($53.95 by 1st class).
Foreign: Write. ARC, PO Box B02-G18,
Carlisle, MA 01741. Phnne 508-371-0512;
Fax: 508-371-7129; Web: www.antiqueradio.
com

CRYSTAL SETS. Parts, plans, books, kits.
Largest source in the world. Catalog $2.
MIDCO, PO Box 2288, Hollywood, FL 33022.

ANTIQUE JUKEBOXES, parts, and repair
manuals. Most makes and models 1930 to
1990. 773-282-5009.

TV TUBES, over 4,000 available. New old
stock, $2 each plus UPS. For list send
LSASE to: Mike Stacy, 705 Honey, Longview,
‘éis 75605 Also Ryders schematics @ $4 +

FOR SALE: Antique electronics: Classic
RCA oscilloscope, Model WO0-91b. Appeared
for years in Correspondence School Ads.
$150. Call 609-653-0546.

RADIO AND TV tubes from 1927 to 1977. $1
for list to: Preller TV, 208 South 2nd St.,
Augusta, AR 72006. Ph. 501-347-2281.

WESTERN ELECTRIC WANTED: 1927-
1960S. Amplifiers, speakers, tubes, etc. Free
offer. 1-800-251-5454.

AVIATION ELECTRONICS

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

BUY, SELL, trade avionics equipment, IFR,
Callins, TIC, Mil, HP, Linaire, King. Shop
equipment, Kingsley, Eubanks wire stamp
machines. Need Litton INU, type LTN-72.
941-575-0138, fax 24 hrs. 941-575-2361.

PUBLICATIONS

TRACK JAMMERS and win hidden transmit-
ter hunts! “Transmitter Hunting/Radio
Direction Finding Simplified” is 323 pages of
techniques, equipment reviews, and projects
including the Roanoke Doppler. $21.95 plus
tax and $3 postage. Joe Moell, PO Box 2508,
Fullerton, CA 92837.

HOME AUTOMATOR: “The Newsletter of
Home Automation Ideas.” Each issue con-
tains technical articles, schematics, feature
homes, how-tos, and product reviews.
Subscription $19.95/year. http://www.auto
mator.com Home Automator Newsletter,
2258 Sandy Lane, Mebane, NC 27302. 910-
578-9519 (voice), 910-578-0012 (fax).

MEECoE

RCA DSS BIBLE. New book covers: battery
cards, programming, schematics, annotated
source, chip programmer software/ plans,
resources, unbiased “hack” reviews, DS5000
Sip-Stik technical information, card sellers
addresses, rip-offs, Web sites, and mare.
Includes software and free first upgrade!
$49.95 postpaid. 520-726-2833. TELECODE,
Box 6426-NV, Yuma, AZ 85366-6426. http:
ffwww.hackarsca!alog.com

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
gg‘:;slries. 818-842-5953, FAX: 818-845-

CLOSEOUT! QUICK REFERENCE GUIDES
for the following computer programs (IBM-
PC): WordPerfect for Windows, Microsoft
Word for Windows, and Lotus 1-2-3. Sold in
stores for $9.96+. Now $6 + $1 S&H. While
quantities last. Cash, check or money order.
1222 Magnolia Ave. Ste. 105-133, Corona,
CA91719.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru's underground classic for $18.50.
Synergetics Press, Box 809-K, Thatcher, AZ
85552, 520-428-4073. VISA/MC.

HOW-TO radio books, 100s of titles, discount
rate prices. Free catalog. Write: LML, 424
East Shamrock, Rialto, CA 92376.

WORLD'S MOST UNUSUAL
Communications Books! Large selection cov-
ering Scanners, “confidential” frequency
(HF/VHF) registries, wireless history, bug-
ging, wiretapping, electronic surveillance,
monitoring, etc. Big free catalog! CRB
Research, Box 56-NV, Commack, NY 11725.

THE CASE AGAINST PATENTS. Don
Lancaster's tested and proven alternatives
that work in the real world. $28.50,
Synergetics Press, 3860 West First Street,
Box 809, Thatcher, AZ 85552, 520-428-4073.
syner getics @tinaja.com VISA/MC.

“FORBIDDEN SECRETS Of The Legion of
Doom Hackers.” Big 224-page handbook.
Condemned programs & techniques from the
infamous LOD's shut down BBS. Hacking,
phreaking, & more! Limited edition. $20.95
plus $5 S/H ($6 Canada). NYS add $2.14 tax.
VISA/MC OK. CRB Research, Box 56-NNV,
Commack, NY 11725, Phone orders: 1-800-
656-0056.

ROBOTICS

FLEXINOL-NITINOL shape memory alloy
wire. 50, 100, 150, 250 micrometer. All sizes
$5 per foot + $2 S&H. Free application notes.
Futuretech Futurewire™, PO Box 6291, Gulf
Breeze, FL 32561. 904-932-9682.

STEPPER IC: New EDE1200 is ideal for 5/6
wire stepper motors. Download our datasheet
or call E-Lab Digital Engineering, Inc. 712-
944-5344. Visa/MC. http://www.netins.net/
showcase/elab

3-TIER
SPLIT TOP TOOL CASE

$61.00

Aluminum tool case measures 14-1/8" x 8-
1/2" x 9-1/4". Split top for easy accaess, this
great case features three levels of
sectioned compartment space for parts,
tools, etc. Compartrents are easily
ladjustable for various size iterns. Comn-
partrnents are stacked tackle-box style for
maximum space useage. Silver-tone
case features sturdy handle and rugged
safety latches with key lock.

1997 ARRL
HANDEBOOKS

$38.00

The 74th edition of the

0% 1500 pogbs iod wifh
S pages fille

1997 ARRL basic and cgvanced

HANDBOOK \1heory of radio and

communications technol-

ogy. from dc to the rnicrowave region. A

variety of construction projects provide
both functional pieces of equipment and
illustrations of the theory of their design.
Along with new projects In this edition,
specialized communications topics, the
practical side to radio communications is
covered and a 3-1/2" IBM-format disk
contains design and information software.
All the software works under WINDOWS
and most works with DOS as well, New
and updated programs make this
software an even more powerful tool to
use with your handbook!

ANIMAL SOUNDS PIANO
KIT

§29.00

This project kit has ten keys
for playing notes of the scale

and eight buttons to select

12 the sounds associated with
each note. Select the plano

mode and the kit will

synthesize plano sounds for

sach key, ORselectoneof ¢ & =

seven different animal voices '\, g

Including cat, dog. pig. bird,

chicken, duck, and sheep, Old

MacDonald never had a cholr like this!
he circuit features an auto power-off

function, a demo mode. and easy step-..

by-step instructions. Requires 2 AA

batteries not Included.

ATTACHE TOOL CASE
WITH TOOL PALLET
$41.00

A professional looking aluminum brief-
case styletool case with rernovable

frecessed pallets for your tools. This sllver

colored case features combination locks,
a sturdy handle, and compartment

Y seperators In the
bottom of the case
for additional
storage. The perfect
pick-up-and-go tool
3 case. Dimensions:
Sy 187X 137 x 6",

. e ==

THE FINE PRINT : PRICES

HUGHES AML-STX-141
MICROWAVE
TRANSMITTER
with power supply
$150.00

This professicnal quality high power
microwave transmitter (2 watts) was
originally used in the cable TV industry to
transmit cable
channels to remote
headends. They
replaced these
fransmitter units with
fiberoptic cable.
The units are in good
condition but we
are unable to test
them, so we are offering thern ‘AS-IS’ for
§150.00 (that includes a power supply and
connecting cables!) The transmitter units
operate on 12,000 MHz and require
118VAC. Rack mount feature makes this
a great addition fo your system. Limited
documentation available — we'll send
you what we've got on ‘em.
Approximate dimensions:
Transmitter 19" x 7* x 18.5"

Power Supply 19" x 5.25" x 15.25"
Please mention ad code NV1296 when
ordering.

Mailorder customers should include an additional §

A0.00 shipping and handling for this item.

COMPUTER
SOUND CARDS

$45.00
Soundblaster compatible sound card. 16
bit stereo, IDE/ATA Pl interface for CD
ROMS. Installation software included.
Requires Windows 3.1 or Windows 95.
Plug and Play interfacel Adds a new
dimension to your favorite games.

INTERNAL 14.4
FAX MODEM

$19.95
OEM new units are built on a Rockwell
chip set that most existing software will
support, Can be set for COM 1 through
COM4. and COM settings information Is
included. No other documentation or
software is inciuded.

VISIT US ON THE INTERNET!
www.gatewayelex.com

HAM RADIO TO CAR
SPEAKER ADAPTER

$11.50
Now you can listen to your ham radio or
scanner (mobile or handheld) through the
speakers of your car stereo system as well
as control tone and volume. Imagine the
quality of stereo sound as you listen to the
latest 2m rag-chew or tune Into a hot
police pursuitl This adapter fits In the
cassette player of your car audio system,
and connects via a 3.5mm plug to your
radio speaker jack. Makes your handheld
or mobile sound like a base station. Also
can be used to play your portable cd
player through your car audio system.

L AR

DISCOVER ACCEPTED = '&S e Ll TRHE YOUR

CHECH $10
ON MAIL ITEMS Lume ‘PP(ICE %
E T T g i R e

Write In 124 on Reader Service Card.

Controlling The
Worldl;'éith Your

$35.00
Here's a useful book that
tells you how to connect
your personal computer to the real world
and make it do useful work like controlling
stepping motors, monitoring fiuld levels, or
switching appliances on and off. No PC
modification necessary for these projects
either — every circuit in this book connects
directly to the parallel printer port of your
PCI Also included are a circult diagram
and listings for control sofftware writfen in
Pascal, C, and BASIC. AND (thisis the
geood part) the accompanying disk
contains full source code in all languages
plus complled (.EXE) files — (that means
no typing ... yeah!l) Whether you want to
generate audio tones and speech, drive
high power loads and DC relays, or
convert DTMF tones to binary values, this
books Is a great source for Information,
projects, and ideas. There are also 9
appendices (that's plural for appendix -
that hunk of helpful info that didn‘t fit into
any one chapter of the bookl) They
cover such topics as expanding the
parallel port for 24 bit I/O, bidirectional
printer port use, and using your PC's
game port for input.

AMAZING MINI
MICRO FM RADIO!

§7.50
Much lighter than a heavy
jam box with really good
sound! This tiny radio
(1.5"%1.06"x0.38%) has a seek
button, reset control, and an
on/off switch. Personal listening has never
sounded betterl Ideal for ballgames,
studyhall, and workouts. Battery and
nugget style earphones included.

WORLD

VOICE CHANGER KIT

$49.50
Change your voice with this
really cool kit Using DSP
(Digital Signal Processing), you
can make a man sound like a
woman, make a woman
sound like a man, creafe
scary monster sounds, and
have lots of fun. Use the
special echo and vibrato modes for
additional special effects. Kit features
clip-on electret mic, removable speaker
with metal case, sound effects selector
switch, adjustable volume control, up/
down pitch shifts, and step-by-step
instructions. 3.5mm jacks for the micro-
phone and speaker make it easy to
connect to other audio equipment,
Requires 4 AA batteries (not Included.)

-

g3ic

ELECTRONICS, INC
8123 PAGE BLVD * ST. LOUIS, MO 63130
(314)427-6116
9222 CHESAPEAKE DR. * SAN DIEGO, CA 82123

(619)279-6802

2525 FEDERAL BLVD. * DENVER, CO 80211
(303)458-5444

MAIL ORDERS CALL TOLL-FREE
1-800-669-5810

FAX ORDERS (314)427-3147

Nuts & Volts Magazine/December 1996 75



atteries are often used for electric
power in many electronic projects
and robotics. Batteries are so com-
mon place that it's easy to take them
for granted. If a battery-powered
project draws a substantial current or
must be operated for long periods of
time, replacing batteries can become expensive. In these
cases, rechargeable batteries can provide substantial sav-
ings over standard batteries.
This month, we will design and build a
NiCad battery charger. The charger
may be easily modified to be
compatible for a large variety
of “battery packs” with
different voltages and
charging currents.

by Before we begin
John the charger project, let
lovine us first review some

basic information on
batteries. Understanding
batteries will help you
decide which batteries are
suitable for a particular project.
Since there are hundreds of differ-
ent batteries, we will only look at the
most common batteries emploved for hobbyist
use: carbon-zinc, alkaline, nickel-cadmium, lead-acid,
and lithium.

Battery Power

Regardless of battery type, battery power is mea-
sured in amp-hours; that is the current (measured in
amps or milliamps) multiplied by the time (hours) that
current is flowing from the battery. What does that
mean to us? Well it's pretty straightforward. Suppose a
battery is rated at two amp hours. This means the bat-
tery can supply two amps of current for one hour. If
the current draw from the battery is only one amp, the
battery will last two hours, If the current is further
reduced to 500 mA, the battery will last four hours.

Your mileage may vary. Batteries provide more
access to their electrical power when used intermittent-
ly. Allowing time for the battery to recuperate. Con-
tinuous duty is efficient if the load is light.

Battery Voltage

Battery voltage varies through the life of a battery.
If you measure the voltage on a fresh “D"- sized 1.5
volts alkaline battery, it will read approximately 1.65
volts. As the battery discharges, its voltage drops. The
battery is considered dead when the voltage drops
around 1.0 volts, Typical discharge curves for carbon-
zinc, alkaline, and Nicad batteries are illustrated in
Figure 1.

Notice that a fresh Nicad 1.5-volt battery actually
delivers about 1.35 volts. While its initial voltage is
lower, its discharge curve is fairly flat when compared to
ca}'bon-zinc and alkaline. NiCads deliver a constant 1.2
volts.

Primary Batteries

Primary batteries are one-time use batteries. The
batteries we will look at in this class deliver 1.5 volts
per cell. They are designed to deliver their rated electri-
cal capacity and then be discarded. Discarding depleted
primary batteries can become expensive. Especially if
the electrical system is to be used often. One advantage
to using primary batteries is that they typically have a
greater electrical capacity than rechargeables. If one is
engaged in a function that requires the highest power
density available for one shot use, primary batteries
may be the way to go.

Secondary Batteries

Secondary batteries are rechargeable. The most
common rechargeable batteries are Nickel-Cadmium
{NiCads) and lead-acid. We will start with NiCads.

One disadvantage to NiCad batteries are a lower volt-
age 1.2 volts per cell. So a “C" cell battery will deliver
about 1.2 volts instead of 1.5 volts. The effect becomes
more pronounced when using multiple cells. For
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instance, a “nine-volt” NiCad battery will deliver
approximately 7.2 volts.

Automotive lead-acid batteries are rechargeable,
but are not really suitable for many uses. The reason
being is that they are not designed to be completely dis-
charged before recharging.

Complete discharge before recharging is called
“deep cycle.” Because of the solar power industry, there
are “deep cycle” lead-acid batteries available. You will
find these batteries carry a higher price tag over auto-
motive batteries. When designing electrical supply sys-
tems, you usually want deep-cycle rechargeable batter-
ies.

Secondary batteries — while initially more expen-

C/10. It takes approximately 14 hours to get a full
charge. While manufacturers claim that it is okay to
overcharge NiCad batteries at the C/10 rate, most
engineers recommend to switch over to a trickle charge
after the initial 14 hours at C/10. A trickle charge is
usually rated at C/30 or (1/30) of the battery’s capaci-
ty. A trickle charge for our 1 Ah battery world be
around 33 mA (1 amp / 30 = 33.3 mA).

Memory Effect

A disadvantage to NiCads is the memory effect. If
one repeatable recharges a NiCad battery before it has
completely discharged, the batteries form a memory at

i€ad Battery

€harger

sive — are cheaper in the long run. Typically, secondary
batteries can be recharged 200 to 1,000 times. In
many cases, a simple recharging circuit can be built into
the project so that it becomes unnecessary to remove
batteries for charging.

Rating Primary Batteries

As you may have guessed, there are a number of
primary batteries available. The differences in batteries
relate to the chemistry used in the battery to produce
electricity. The choice of a primary battery is a trade-off
of price vs. energy density, shelf life, temperature range,
discharge slope, and peak current capacity.

Carbon-Zinc — At the low end of primary
batteries, is the carbon-zinc battery. This bat- 7|

that recharge level. It then becomes difficult to dis-
charge the battery past that remembered level.
Obviously, this can severely limit the battery's capacity.
To correct that problem, the battery must be completely
discharged by leaving a load connect to the battery for
several hours, Once the battery is completely dis-
charged, it can be charged normally, and will function
properly.

Lead Acid

Gelled-electrolyte battery cells (gel-cells) are similar
to automotive batteries. They are sealed, maintenance
free lead-acid batteries. They don’'t make gel-cells in the
familiar D, C, AA, AAA, or 9V battery cases. Gel-cells
are typically larger and may be used in larger electrical

tery hasn't changed much since 1868 when it
was developed by George Leclanche. Carbon
batteries have a low-energy density (1-2Wh/
cubic inch), poor high-current performance,
sloping discharge curve, and bad low-tempera-
ture performance. Cost: inexpensive, but
obsolete.

Alkaline-manganese — Sold as simply
Alkaline batteries. Energy density 2-3Wh/
cubic inch. Improved low-temperature perfor-
mance. Sloping discharge curve, not as severe
as carbon-zinc batteries. Cost: moderate.

Lithium — Premium battery. High-energy
density (8Wh/cubic inch. Excellent low-tem-
perature and high-temperature performance.
Long shelf life (+ five years), and lightweight.
Cost: expensive.

1.5V
1.0V

SV

Alkaline — — —
NiCd

b Carbon/ . . _ .
-5

=, Zinc
\m

- -~

-

50 % 100 %

| Discharge Curve for Common Batteries

Rating Secondary
Batteries

NiCads and sealed lead-acid
batteries are the most common
rechargeables, with NiCads being
the more popular of the two. Both
types of batteries have lower ener-
gy densities than primary batteries.

NiCads only provide 1.2 volts
per cell, in comparison to 1.5
volts per cell of the primary bat-
teries, Manufacturers claim that
NiCads are good for 200-1,000
charge/recharge cycles. However,

Step Down
Transformer

Vee

Rectifler

|

NiCads will die fast if they aren't =

recharged properly. The life expectancy of NiCads are
two-four years. A fully charged NiCad battery will lose
its charge in 30-60 days without use.

NiCads are designed to be recharged at 10% of
their rated capacity. Meaning that if a particular NiCad
battery is rated at 1 ampere-hour (1Ah), it is safe to
recharge the battery at 100 mA (1 amp / 10 = 100
mA). The terminology used to describe the above rec-
ommended recharge rate is “C/10."

Because of inefficiencies, it is necessary to charge
the battery for more than the expected 10 hours at

systems.

Gel-cells are available in numerous voltage ratings
from 2 to 24 volts and current capacities. These batter-
ies may be charged with a current-limited constant volt-
age or a constant current like NiCads. Tupically, to
charge a gel-cell, one applies a fixed 2.3 volts-2.6 volts
per cell. Initially, the battery will draw a high current
that tapers down as it charges. When fully charged,
the battery needs to only draw just a trickle charge
(approximately C/500) to maintain itself in a fully
charged state.



Gel-cell batteries vary from manufacturer to manu-
facturer, To safely recharge a gel-cell, you should check
the manufacturer's recommendations. In general, a sim-
ple charging device can be made using a LM317 volt-
age reqgulator. A fixed voltage (2.3 volts per cell), con-
stant current C/10 is applied to the battery. When the
battery reaches a full charge, the constant current
source is removed and a regulated voltage is applied.

Many gel-cell batteries do not like to be deep-
cycled. Therefore, it becomes necessary to monitor bat-
tery voltage under load. When battery voltage drops by
a specified amount (check manufacturer’'s data sheet), it
needs to be charged.

In General

Most people use Alkaline batteries when a primary
battery is called for, and NiCads when secondary bat-
teries are needed.

'NiCad Battery Charger

NiCads battery chargers are inexpensive. Typically,
it is not worth the time and effort to build a stand-alone
charger for common size batteries: AAA, AA, C, D,
and 9V. However, most inexpensive chargers charge
only at the C/10 rate, even after the batteries have
received a full charge after 14 hours.

The charger we will build will drop the current
down to a C/30 rate after the batteries are fully
charged. This is the recommended procedure for charg-
ing NiCad batteries. This will help provide a long ser-
vice life to the battery.

In addition, if you want to design a system for
charging a particular battery pack or to charge batter-
ies without removing batteries from a project, then a
custom NiCad charger is the way to go.

The power for the charger is supplied by either a
standard transformer or a VDC plug-in wall trans-
former. I would choose a wall transformer because it
supplies a DC voltage. If one uses a standard trans-
former, vou must build the power supply using a line
cord, switch, fuse, bridge rectifier, and smoothing
capacitor.

In either case, you should match the transformer
(or wall transformer) power output to the battery pack

Current Limiting Resistor

Most NiCad battery manufacturers recommend
charging the battery at 1/10 of its rated capacity,
referred to as C/10. So if a “AA” battery is rated at
.850 amp hours (AH), it should be charged at 1/10
that capacity or 85 mA for 14 hours

After the batteries are fully charged, manufactur-
ers recommend dropping the current to around C/30
(1/30 of battery capacity) to keep them fully charged
without overcharging or damaging the batteries in any
way.

For our example, we will configure the charger to
recharge four "C" cells in series. Each "C" cell is rated
at 2000 mA. So our C/10 rate is 200 mA. The typical
voltage rating from this battery is approximately 1.3
volts (4 x 1.3V = 5.2V). We can use a six-volt trans-
former with at least a 200 mA output. To calculate the
current limiting resistor use the formula: ;

BR=1.2b/ct

where Icc is the desired current. Plug in our 200 mA
(0.2 amp) vields:

1.25/.2 = 6.25 ohms

The current limiting resistor for this charger should
be around 6.25 ohms. In the schematic, this resistor is
labeled R2. Notice the R2 value listed in the schematic
is 5 ohms. You should choose a common resistor value
as close as possible to the calculated value.

C/30 Resistor

To drop the current to a C/30 range, we add
another resistor whose value is 2R, or about 12.5
ohms. In the schematic, this resistor is labeled R3.
Again a resistor with the closest value to the calculated
value is used. In this case, the value is 10 ohms.

How the Charger Works

The charger uses an LM317 voltage regulator as a
constant current source. The C/10 current limiting
resistor is identified as R2 in the schematic. R2, you
will notice, is only 5

R4

AAMA

ohms as compared to
the calculated 6.25

vee I
O e
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8

3 ohms. This standard
value is close enough
to the calculated
value for proper
operation. The C/30
resistor is R3 on the
schematic. Again, the
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operation. Later on,
we will see that it's
possible to fast
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because of the volt-
age sensing capacity
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V1 is a 5K poten-
tiometer. It is set to
trigger the SCR
when the NiCad bat-
teries are fully
charged. The SCR,
once ftriggered,

El

you are charging. Matching the voltage and current of
the transformer to the battery pack reduces the power
the LM317 must dissipate. For instance, you don't want
to use a 12-volt transformer to charge a 6-volt battery
pack.

Figure 2 is a basic VDC power supply. The power
supply can be made to provide either 6V, 12V, 18V,
24V, or 36V, depending upon the transformer chosen.

The charger circuit is illustrated in Figure 3. It uses
a LM317 voltage regulator and a current limiting resis-
tor. The current limiting resistor is caleulated depending
upon the current needed to charge the battery.

allows current to flow
through a DPDT relay.

When power is applied to the circuit current flows
through the LM317, charging the batteries at a C/10
rate. Resistor R3 is shorted by one half of the DPDT
relay. Current also flows through resistor R1, which is a
current limiting resistor for LED’s D1 and D2. Upon
power up, the red LED D1 will be lit. When the red
LED is lit, this means the circuit is charging.

As the batteries charge, the voltage drop across V1
begins to climb. After about 14 hours, the voltage drop
across V1 is great enough to trigger the SCR. When
the SCR is triggered, current flows through the coil of
the DPDT relay. The relay switches, causing the red

ut LM317 Voltage Hegu!ator
L1 DPDT Relay (5V or 12V)

D1 Red LED
D2 Green LED
D3 1N4004

Q1 SCR 200 volt 6 : amp
V1 5K PC Mounted Potentiometer
R1 330 ohm 1/4 watt

R2 5 ohm 2 watt
R3 10 ohm 2 watt
R4 220 ohm 1/4 watt

Wall Transformer (see text)

LED to go out and the green LED to turn on. The
green LED signals that the batteries are fully charged.
The other half of the relay switches open up the short
on resistor R3. With R3 now in the current path, the
current flowing to the NiCad batteries is cut to a C/30
level.

Diode D3 prevents any current from the batteries
flowing back into the circuit.

Determining the
Trigger Voltage from V1

For the circuit to function properly, the SCR must
turn on when the NiCad batteries are fully charged.
The easiest (best) way to do this is to place depleted
batteries in the charger, charge the batteries for 14
hours, then adjust V1 until it triggers. With fully
charged batteries, slowly tum V1 until the relay clicks
and the green LED turns on.

Design Notes

When building a charger for your application, keep
these points in mind. The main considerations are
choosing the C/10 and C/30 current limiting resistors.
Use the formulas described previously for selecting
these values. Current limiting resistors should be rated
around two watts.

If charging current is high (greater than 250 mA),
heatsink the LM317.

If the charger switched on without the NiCads con-
nected, the relay will switch immediately, turning on the
green LED and providing a C/30 current.

When building a charger for higher voltages,
increase the valve of R1 proportionally to limit the cur-
rent flowing through the LEDs. For instance: for a 12-
volt unit, make R1 680 ohms; for a 24-volt unit make
R1 1.2K ohms.

At high voltages, you may need a low ohm value
current limiting resistor connected to the DPDT relay.
Measure the current C/10 and C/30 current flowing to
the batteries. These measurements will insure that the
proper current is being supplied to the batteries.

Series/Parallel Charging

How the batteries are configured determines the
voltage and current of the transformer one should use.
If you have eight “C” battery cells in parallel, you need
to multiple the current requirements of each individual
cell by eight. If the cell is rated at 1200 mAH, the
C/10 requirement per battery is 120 mA.

For eight cells in parallel (8 x 120 mA = 960 mA),
you need close to one amp (.96 amp) of current. The
voltage required is, just 1.5 volts. The ideal trans-
former’s output would be 1.5 volts @ 1 amp. If the
eight cells were held in series, the current requirements
would be 120 mA at 12 volts.

Fast Charger

Many of today's NiCads are capable of accepting a
fast charge provided that the circuit can sense when the
batteries are fully charged and drop the current to
C/30. Typically, to fast charge a battery, you double
the current for half the time. So, you charge a battery
at C/5 for seven hours.

Although 1 haven't tried the above circuit for fast charg-
ing, there is no reason why it wouldn't work. You may want
to start with a C/10 charging current and adjust V1, then
switch out resistor R2 for one with half the valve. NV
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The dealers listed below carry the latest issue of Nuts & Volts, for your convenience.

ALABAMA

Little Professor Book Center
2717 S. 18th St

Birmingham 35209

RT Systems Amateur Radio

Supply

8207 Stephanie Drive
Huntsville 35802
ARIZONA
Batteries, Batteries
3415 W. Glendale Ave. #4
Phoenix 85051

1829 E. Southem Ave.
Tempe 85282

6245 E. Bell Road
Scottsdale 85254
Tower Records

3E. 9th 5t

Tempe 85281

Abletronics
9155 Archibald Ave. Unit E
Cucamonga 91730

Advanced Computer Products,

Inc.

1310 "B” E. Edinger Ave.
Santa Ana 92705
All Electronics
905S. Vermont Ave.
Los Angeles 90006
14928 Oxnard 5t
Van Nuys 21411
Allen's To Go

13461 Hwy. 88
Lockeford 95237

Alitronics
2300-D Zanker Road
San Jose 95131

3004 E. 7th St
Long Beach 90814
Compuling Technology
251 Balsam St.

Ridgecrest 93555

Darcell Electronics

4910 Santa Anfta Ave.

El Monte 91731

DAV TV =
212A Miller Ave.

South San Francisco 94080
Del Amo Books & News
3758 Sepulveda Blvd.
Torrance 90505

Digicity.Net

4549 Qualil Lakes Dr.
Stockton 95207

Ford Electronics

8431 Commonwedalth Ave.
Buena Park 90621

Gentek Elecironics

11652 Monarch St
Garden Grove 92841
Harding Way News

113 W. Harding Way
Stockton 95204

Hi-Fi Doctor

1814 E. Ball Road
Anaheim 92805

HSC Electronic Supply
4837 Amber Lane
Sacramento 95841

3500 Ryder St.

Santa Clara 95051

6819 Redwood Drive
Coftati 94931

JK Electronics

6395 Westminster Ave.
Westminster 92683

Laurel Park News

4346 Laurel Canyon Blvd.
Studio City 91604

Olive Drab Enterprise
12819 Loma Rica Dr. #153
Grass Valley 95945

Op Amp Technical Books
1033 N. Sycamore Ave,
Los Angeles 90038

Pace Electronics

369 Hampshire Road
Thousand Oaks 91361
Panorama Electronics
8737 Van Nuys Blvd
Panorama City 91402
Quantum Enterprises
1566 Simpson Way
Escondido 92029

Sav-On Electronics
13225 Harbor Blvd.,
Garden Grove 92643

Survival Books & Equipment
11106 Magnolia Bivd.
North Hollywood 91601
The Radio Place

5675-A Power Inn Road
Sacramento 95824
Tower Books

1280 E. Willow Pass Road
Concord 94520

630 San Antonio Road
Mountain View 94040

1600 Broadway
Sacramenta 95818
2538 Watt Ave.
Sacramento 95812
2727 El Camino Real
San Mateo 94403

Tower Magazines

2605 Del Monte St.
West Sacramento #5691
Tower Records/Video
220 N. Beach Blvd.
Anaheim 92801

212.F Sk

Davis 95616

5703 Christie Ave.
Emeryville 74608

5611 Blackstone

Fresno 93710

20562 Redwood Hwy
Greenbrae 94904

6310 E. Pacific Coast Hwy.
Long Beach 90803

2280 Market St.

San Francisco 94114

3205 20th Ave.

San Francisco 94132
2525 Jones St.

San Francisco 94133
871 Blossom Hill Road
San Jose 95123

14570 Ventura Blvd.
Sherman Qaks 91403
Valencia Newsstand
23164 W. Valencia Blvd.
Valencia 91355
Video Elecironics
3829 University Ave.
San Diego 92105

CANADA

Com-Wesl Radio

Systems Lid.

48 E. 69th Ave.
Vancouver, BC VEX 4Ké
Muir Communications Lid.
3214 Douglas St.

Victaria, BC V8Z 3K6

COLOMBIA
Roboti-K

Carrera 38 No. 10-60,
Local 258, Bogota

COLORADO

Fistell's Micro Electronics
7023 E. Colfax Ave.
Denver 80220
International Tesla Society
2220 E. Bijou St.

Colorodao Springs 80909
TH Electronics

216 Commerce Dr., Unit 2
Fort Collins 80524

Tower Records/Video
2500 E. 1st Ave.

Denver 80206

Western Test Systems

530 Compton #£C
Broomfield 80020

CONNECTICUT .
Archway News

64 Bank St.

New Milford 06776
Derric Electronics

1660 Whitney Ave,
Hamden 06517

DISTRICT OF
COLUMBIA

Tower Records

2000 Pennsylvania Ave.
Washington 20006

FLORIDA

Clarks Out of Town News
303 5. Andrews Ave.

Fort Lauderdale 33301
Mike's Electronic
Distributing Co.

1001 NW 52nd St.

Fort Lauderdale 33309

Skycraft Parts & Surplus, Inc.
2245 W. Fairbanks

Winter Park 32789

Sunny At Sunset

2260 Sunset Strip

Sunrise 33322

GEORGIA

Tower Records

3400 Around Lenox Drive
Atlanta 30326
HAWAI

Tower Records

4211 Waialae Ave.
Honolulu 96816

611 Keeaumoku
Honolulu 96814

IDAHO

Hi-Tech Surplus
605 E. 44th St.
Boise 83714

The Curmrent Source
5159 Glenwood
Boise 83714

ILLINOIS

City Newsstand

4018 N. Cicero

Chicago 60641

Pick's Elecironics

Lewis Park Mall

Carbondale 62901

Tower Records/Video/Books
383 W, Army Trall Road
Bloomingdale 60108

2301 N, Clark 5t. #200
Chicago 60614

1209 E. Golf Road
Schaumburg 60173

INDIANA
Harbourtown Sales

108 Park 32 West Dr., #D
MNoblesville 46060

KANSAS
Lioyd's Radio &
Electronic, Inc.
220'W. Hamy st
Wichita 67213

LOUISIANA
Gameforce Ceniral HQ
13623 Hooper Rd., #CA
Baton Rouge 70818
Lakeside News

3323 Severn Ave.
Metairie 70002

Tower Records

408 N, Peter St.

New Orleans 70130

MARYLAND

Keep In Touch
Communications

700 Mace Ave., Store B
Baltimore 21221

Silicon Valley Electronics
2014-A Industrial Drive
Annapolis 21401

Tower Records/Video
2566 Solomaons kland Road
Annapolis 21401

1601 Rockville Pke #210
Rockville 20852

MASSACHUSETTS
Tower Records #172

360 Newbury St.

Boston 02115

MICHIGAN

Family Elecironics

111 E. Superior St.

Alma 48801

Little Professors Book Center
22174 Michigan Ave.
DPearbom 48124

MW Electronics

229 E. Michigan Ave.

Paw Paw 49079

Purchase Radio Supply, Inc.
327 E. Hoover Ave.

Ann Arbor 48104

Tower Records

1214 5. University Ave.

Ann Arbor 48104
MINNESOTA

Radio City, Inc.

2633 County Road 1
Mounds View 55112

MISSOURI

Accurate Instruments

11201 E. 24 Highway
Independence 64054
Electronics Exchange

8644 §t. Charles Rock Road
St. Louis 63114

Stewart & Associates

204 Sonderen St.

O'Fallon 63366

NEVADA

Amateur Electronic Supply
1072 N. Rancho Drive

Las Vegas 89106

Less Buster’s Electronics

2930 N, Las Vegas Bivd. VSTG-

22

Norih Las Vegas 89030
Radio World

1656 Nevada Hwy
Boulder City 89005
Tower Records/Video
4580 W. Sahara Ave,
Las Vegas 89102

6450 South Virginia
Reno 89511

NEW JERSEY
JR Tech Systems
1309 Highway 71
Belmar 07719
Tower Records

B09 Route 17 South
Paramus 07652

NEW YORK

All Phase Video
Security, Inc.

70 Cain Drive
Brentwood 11717
Ham Cenfral

3 Neptune Road
Poughkeepsie 12601
Hirsch Sales Corporation
219 Califomia Drive
Williamsville 14221
Tower Records/Video
105 Old Country Road
Carle Place 11514
350-370 Route 110
Huntington 11746
1961 Broadway

New York 10023

383 Lafayette St.

New York 10003

OHID

Compustuff

2751 Medina Road
Medina 44258

Dayton Software

3903 Wilmington Pike
Kettering 45429

Digital One

7603 Mentor Ave.
Mentor 44060

Footsteps

4925 Jackman Rd. Store #58
Toledo 43613

Hoslelt Elecironics, Inc.
2700 Sunset Bivd.
Steubenville 43952
Keyways, Inc.

611 S. Main St.
Miamisburg 45342

Leo’s Book Shop

330 N. Superior St.
Toledo 43604
Magazines & More
26880 Brookpark Rd Ext.
North Olmsted 44070
Powermanxyx, Inc.

1587 U.5. Route 68 North
Xenia 45385

The Multimedia Exchange
7984 Columbia Rd.
Olmsted Falls 44138

OREGON

News & Smokes

2295 W, Main St.
Medford 97501

News & Smokes #8
259-C Bamett Road
Medford 97501

Norvac Electronics
7940 SW Nimbus Ave. Bidg. 8
Beaverton 97005

960 Canger

Eugene 97402

1545 N, Commercial NE
Salerm 97303

Powell's Technical Bookstore
33 NW Park

Portland 97209

Tower Books

1307 NE 102nd Ave.

Poriland 97220

PENNSYLVANIA
Lehman Scientific
2997-F Cape Hom Road
Red Lion 17356

Penn Electronics

2310 A Walnut st.
Harrisburg 17103
Surplus Al

RR 1 Box 337

Hunlock Creek 18621
Tower Books

425 South St.
Philadelphia 19147
Tower Records

340 W. Dekalb Pike
King of Prussia 19406

SOUTH CAROLINA
555 Electronics

5646 Farrow Road
Columbia 29203

TENNESSEE
Tower Books

204 West End Ave.
Nashville 37203

TEXAS

Electronic Parts Outlet
3753-B Fendren
Housfon 77063
Tanner Elecironics
1301 W. Beltline #105
Carroliton 75006

The Communication Source
2713 Galleria Drive
Adlington 76011

Tower Records

2403 Guadalupe
Austin 78705

UTAH

Omega Electronics
1500 North 150 West
Provo 84604

VIRGINIA

Electronic Equipmeni Bank
323 Mill Street NE

Vienna 22180

Riley’s Distributing

1045 Edom Road
Hanisonburg 22801
Satellite Headquarters
7920 Timberlake Road
Lynchburg 24502

Tower Records/Video/Books
4110 W. Ox Road #12124
Fairfax 22033

1601 Willow Lawn Drive
Richmond 23230

8389 E. Leesburg Pike
Vienna 22182

VA Ham Radio Supply, Inc.
2208 Childress Rd.
Christiansburg 24073

WASHINGTON
A-B-C Communications, Inc.
17541 15th Avenue NE
Seattle 98155

Amateur Radio Supply Co.
5963 Corson Ave, S, #140
Seattie 98108

Supertronix

18650 &8th Avenue South
Kent 98032

Tower Books

10635 NE 8th St.

Bellevue 98004

20 Mercer St.

Seatftle 98109

2501 S. 38th St.

Tacoma 98409

WISCONSIN
Amateur Electronic
Supply, Inc.

5710 W. Good Hope Road
Milwaukee 53223

Little Professor Book Center
307 N. Bridge St.
Chippewa Falls 54729
News & Hobby Center
4758 Packard Ave.
Cudahy 53110
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CALL TOLL-FREE C&S SALES

(800) 292-7711
Se Habla Espanol EXCELLENCE

CATALOG!
IN SERVICE )0) 4

2 YEAR WARRANTY

B&K 4040 w/ Frequency | GF-8026 w/ Frequency

» 2Hz to 20MHz » .02Hz to 2MHz
* AM and FM Modulation + Linear and Log Sweep
= Linear and Log Sweep = Counter Range 1Hz to 10MHz

» Counter Range 5Hz to 30MHz J « 4 Digit Display
= 5 Digit Display 3425

Fluke Multimeters Model M-6100

70 Series Programmable DMM

model i e it e Includes FREE Computer Interface
odel 73lI1.. ......$97.50 and FREE Software

Maodel 75II... $135.00

MDdEl 770 5154.95 - Analog Bar Graph

Model 79ML.........c.ccccvcvnvcc.....$175.00 * Large 3 3/4" LCD Display

80 Series * Menu Driven

Model 83.........ccciniiinn.n.. $235.00 = Triple Display

Model 85..... ..$269.00 « RS-232 Interface

Model 87................ ...$289.00 = True RMS

* 9 Basic Functions
including cap. & freq.
» Auto Power Off

M-1700
Digital Multimeter

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

$
339.95 1 25

Kit Corner over 100 kits available
Model AR-2N6K Model AM/FM-108

2 meter / 6 meter AM/FM Transistor
Amateur Radio Kit Radio Kit

s34-95 s29-95
Model M-1005K | Model TR-18K

Low cost, 3 1/2 digit LCD, 18 ranFes Stereo Cassette Player Kit

§ transistor test, diode test, overfoad | + Transparent case

protection and pocket size. + High resolution "
$19.%s $ 1 5 ¥ 5

STANDARD SERIES DELUXE SERIES * Digital Triple Power Supply

S-1325 25MHz $325 S-1330 25MHz $459 SOREAA 1SV QTR 8 2A
S-1340 40MHz $419 S-1345 40MHz $549
Features: S-1360 60MHz $749
* TV Sync * High Luminance 6” CRT Features:
* 1mV Sensitivity = Complete Schematic * Delayed Sweep + Dual Time Base
* XY Operation * Plus much, much more!! * Automatic Beam Finder + llluminated Internal Gradicule
« Z Axis Modulation * Built-in Component Test ™
| 2 FREE probes with each scopet!! | « Plus all of the features of the “affordable" series!! -

AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES MX-9300

Four Functions in One Instrument
Features:
* One instrument with four test and measuring
systems:
* 1.3GHz Frequency Counter
* 2MHz Sweep Function Generator
* Digital Multimeter

Model XP-581
4 Fully Regulated Power Supplies in One Unit

4 DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A » Variable - 2.5 - 20V @ 2A

Ideal for laboratories,
service shops and hob-

byists.
*85

B&K Model 1688

High Current (25 DC amp) Power Supply

1.3GHz Universal Counter
Model F-1300

* Variable 3-14VDC
» 25 amps @ 135V
* Thermal Protection

* Period
* Frequency & 8
other functions

XK-550 Digital / Analog Trainer
Elenco's advanced designed Digital / Analog Trainer is specially
designed for school projects. It is built on a single PC board for
maximum reliability. It includes 5 built-in power supplies, a func-
tion generator with continuously sine, triangular, and square wave
forms. 1560 tie point area.

XK-550
Assembled and Tested

*169.

XK-550K - Kit

*139.%

Tools and meter
shown optional

WE WILL NOT BE UNDERSOLD C&S SALES 1GI0AY NONEY EAC

UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE FULL FACTORY WARRANTY

OTHERS CALL FOR DETAILS WHEELING,

IL 60090 PRICES SUBJECT TO CHANGE WITHOUT NOTICE

IL Residents Add 8% Sales Tax FAX: (847) 541-9904 (847) 541-0710 http://www.elenco.com/cs_sales/

Write in 157 on Reader Service Card.
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ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401
(612)332-2378 FAX (612)332-8481 30 DAY WARRANTY
: : WE BUY TEST EQUIPMENT AND COMPONENTS.
TEK 7A13 DIFFERENTIAL COMPARATOR S15000  TEK 7BIS | GHZ DELAYING TIME BASE 25000
BUY DIRECT FROM THE WHOLES ALER TEK TAI6P PROG 200MHZ VERT AMPLIFIER $7500  TEK7BSOA 150 MHZ TIME BASE 57500
TEK 7A17 150 MHZ SINGLE TRACE AMPLIFIER  $50.00 TEK 7852 DUAL TIME BASE $75.00
. TEK 7AI8 75 MHZ DUAL TRACE AMPLIFIER $50.00 TEK 7B53 100 MHZ DUAL TIME BASE $7500
| TEK TA19 600 MHZ SINGLETRACE AMPLIFIER  $150.00  TEK 7R70 200 MHZ TIME BASE 75,00
TEK 7A22 DIFFERENTIAL AMPLIFIER $20000  TEK 7871 DELAYING TIME BASE $75.00
TEK 7A24 400 MHZ DUAL TRACE AMPLIFIER 520000  TEK7BS0400 MHZDELAYEDTIMEBASE  $100.00
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER $75.00 TEK 7885 400 MHZ DELAYING TIME BASE  $125.00
TEK 7211 DIGITAL DELAY UNIT $50.00 TEX 7B%0P PROGAMABLE MME ﬂn'\.'iEA $200.00
= TEK 7D12 A/D CONVERTER MAINFRAME 550,00 TEK 7B92A 500 MHZ DELAYING TIME BASE ~ $125.00
d TEK 7D13 DIGITAL MULTIMETER $50.00 TEK AM502 DIFFERENTIAL AMPLIFT s,
2 ? ? : %‘ ey i ary TEK TM11 DUAL 50 OHM DELAY LINE SI0000  TEK MX5010 Mummué]nrremc?é:msn sizu:g
A ) . Ay ~ A s p . 7 f TEK TM13 $30.00 TEK 7834 400 MHZ STORAGE MAIN FRAME  $400.00
| 5 il 20 100 500 1000 TEK 7511 SAMPLING PLUG IN 520000 TEK 7844 400 MHZ MAIN FRAME £400,00
STEALTH-1000 : 5 €30 a & TEK 7512 GENERAL PURPOSE SAMPLER $3500  TEK 7854 400 MHZ DIGITAL STORAGE FRAME $500.00
STEALTH-1000 m m ;: :‘;‘: :g gg m TEK 7514 | GHZ SAMPLING PLUG IN $35000  TEK 7904 500 MHZ MAIN FRAME $250.00
Yk ’ TEK P$5010 PROG.TRIPLE POWER SUPPLY $25000  TEK 7104 |GHZ FRAME WITH- $2750.00
T“I"IT@ m m g:: :ﬁ :33: :;: :: TEK 485350 MHZ PORTABLE SCOPE $600.00 (7A29,7A29,7B10,7BI5 )
¢ ] . KEITHLEY 480 PICOAMMETER $300.00 TEK 2235 100MHZ OSCILLOSCOPE $650.00
PPG §57 450 $47 $42 $40 $38 §36 LEADER LBOSI6 100MHZ OSCILLOSCOPE $30000  TEK 2246 100MHZ OSCILLOSCOPE $1200.00
GENRAD 1657 RLC BRIDGE $75000  GENRAD 1658 RLC BRIDGE $900.00
SENCOR LCS3 CAP-IND. METER $40000  TEK 608 MONITOR $650.00
ERM [E(:) RilERS FLUKE 8505A 6.5 DIGIT DMM $250.00 TEK 577 DU/177 CURVE TRACER $1500.00
Y — S TEK DAS9100 WITH PROBES $75000  HP 1651 LOGIC ANALYZER $1200.00
95'“' e ngv 955‘; TEK 7D20 PROGRAMABLE DIGITZER SS0000  TEK 2465 300MHZ OSCILLOSCOPE $2000.00
CENTURY CT-3000 568 564 560 CALL Write in 80 on Reader Service Card,
COMMERCV_""' - $76 $70 Jes S | rRoBOTICS cont. | EVER WANTED to know how they made
PANASONIC-1003 $59 $55 $50 CALL %
FENTEL 845 s40 $37 CALL that? SNES/GENESIS copier, phone color
boxes, Jacobs Ladder, stungun, and MUCH
WNID a SN = MORE! For info, send SASE to R. Saeta,
NOWVAVISIDNS 15945 Condor Ridge Rd., Canyon Country,
NV-5600 gzos $198 $185 CALL CA 91351,
NV-5700 195 185 175 CALL
Tk an 3195 4L g ALl HOW TO BUILD AN AUTO THEFT DETER-
NV-5750 $305 §295 $285 CALL RENT DEVICE. LOW COST WAY TO OUT
SMART THIEVES. INCLUDES SCHEMAT-
BOSSIOMBOS ICS, PARTS LISTS, AND INSTRUCTIONS.
BOSE' $210 §195 $188 £150 ROBOTIC ARM KIT, five axis with gripper. SEND $4.95. MS TECHNICIANS, 60
2 aia €108 148 $160 Control with any serial port. Very accurate ;l:wiown Road, Danbury, CT 06810 Suite
9. A 210, $195 ‘”-“ 6160 and repeatable. $180 includes all hardware, -
i ] 4 ; structural components, software, illustrated  pEyERSE ENGINEERS BIBLE. Theory and
o . | \ NI I assembly manual, 6 Hitec servos and : FEsEian 5
MiniSSC llor. Add S&H $7.50 operation behind reverse engineering: com
UIST\ 2 *"éea"’odw;gg l“" onal A'S i puters, cell phones, descramblers,
an naca, ntenational Aimail. ¢4 5/pALS, encryption, dongles, patents,

IL residents add 6.25%. Credit cards wel-
come. TSS, 104 Partridge Road, Pekin, IL
61554-1403, 309-382-1816. www.lynxmo
tion.com NEW mobile version $250.

l-800-800-0766

J :. | i || ' ‘| ‘ 1 I N C MILITARY COMPONENTS wanted.

Capacitors, resistors, diodes, transistors,

30 day money back guarantee. All shipping and handling at customers expense, semiconductors, ICs. Electronic Material

Anyone implying theft of cable service will be denied sale, NO mnm.n nu.s. Industries, 818-842-5953, FAX: 818-845-
3613.

WE WILL MEET OR BEAT ALL COMPETITOR’S PRICES IN THIS MAGAZINE g

Write in 203 on Reader Service Card.

“CARBON COMPOSITION RESISTORS”

Don't get stuck buying from the only supplier that is left in the U.S.A..
We can get you 1/4W, 1/2W and 1Watt at very reasonable prices. We
can tailor a stocking program for your immediate requirements.

Also: Resistors, Capacitors, Diodes, and Much More!
1/4W 5% Carbon film $3.15/K, 1/4W 1% Metal film $5.85/K
1N4001 - 1N4007 1AMP Diodes $10.50/K, 1N4148 Switching Diodes $8.50/K
1uf +-20% 50V Radial electrolytic, 5x11mm $23.00/K

CALL FOR A FREE CATALOG

**Some restrictions apply. Call for details
Visa and Master Card Accepted. Toll Free 1-800-323-8962 (c/o Edmar)
THE M.0.0. Corp. 809 W. Estes Schaumburg, (llinois 60193
FAX: 847-923-9112

and more. Software included for file editing,
comparison, logic determination, cracking,
disassembling, and more. $46.45 postpaid
520-726-2833. TELECODE, PO Box 6425-
NV, Yuma, AZ B5366-6426.

HIGH ENERGY electromagnetic radiation
generator. These units can destroy semicon-
ductors throughout a car or house. Only
requires 6 components, costs less than $20
to build. Send $5 for plans and schematics to
Ron Rhoades, 545 Stewart Dr., Vista, CA
92083.

CARL’S ELECTRONICS. Everything you
ever wanted to know, but were afraid to ask.
Cable descrambling, electronic plans and
kits, and other cool stuff. Come check us out
at http:/felectronickits.com or call 508-534-
3187 for more information (9am-1pm east-
em).

PARTY-LINE Caller-ID Phoneline Simulator
Kit. Demonstrate telephone devices without
phoneline! Six direct dial extensions, Caller-
ID, distinctive ringing. Authentic dial tone,
busy signals, 20Hz ringing. Deluxe kit
$199.95. Includes PCB, all electronic parts,
microcontroller, documentation. Custom
enclosure $32.95. Fully assembled $425.
Shipping $8. Major credit cards, money order.
Digital Products Company, 134 Windstar Cir.,
Folsom, CA 95630. 916-985-7219, Fax 916-
985-8460, E-Mail: DigProd @aol.com

HOBBY CATALOG: Broadcast, ham, CB
transmitters, amplifiers, antennas. TV add-
ons, descramblers, bugging devices, science
projects, start your own radio station books
and more. PAN-COM International, Box 130-
V, Paradise, CA 95967.

HEATH COMPANY is selling photocopies of
most Heathkit manuals. Only authorized
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET.

SCHEMATICS AND DOCUMENTATION for
remote control miniature encoded RF and IR
transmitter and receiver boards. $5 Inventive
Solutions, PO Box B, Stratford, NY 13470. E-
Mail: invent@klink.net

200+ ELECTRONIC PLANS & KITS. Build
for pleasure or resale. Make 100% profits
reselling printed plans. LSASE for list & deal-
er info. MATCO-A3, POB 509, ROSEVILLE,
MI 48066-0509.
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ATTENTION HACKERS and PHREAKERS.
For a catalog of plans, kits and assembled
electronic “TOOLS" including the RED BOX,
RADAR JAMMER, SURVEILLANCE,
COUNTERSURVEILLANCE, CABLE DE-
SCRAMBLERS and many other HARD-TO-
FIND equipent at LOW PRICES. Send $1
1o M. Smith-01, PO Box 371, Cedar Grove,
NJ 07009

NC-PCB mini drill: New. Convert your Dremel
drill press to CNC. Plans $25. Hardware kit is
available for $175. Low cost motion con-
trollers. See http://www.seanet.com/-dmauch
for info or call 206-487-0013. Camtronics
Inc., 18230 130th Pl. NE, Bothell, WA 98011-
3118.

VHF POWER AMPLIFIER
N -

BROADCAST FARTHER! 75-110MHz ampli-
fier connects to stereo transmitters. Produces
2-15 watts. Requires 50-150mW drive.
Complete plans with part source and antenna
information only $14 + $2 S&H. Progressive
Concepts, PO Box 586, Streamwood, IL
60107, 630-736-9822.

QUALITY KITS. Electronic project Kits for
assembly. Please call for free catalog 1
GO-4-KITS, or check out www.qkits.com

CORRESPONDENCE WELCOMED and
promptly answered relating to Heathkits and
kit building generally. Copies of manuals
available, but kits or manuals not for sale.
Also interested in audio/video and have 3,000
old records! Richard Flaws, 212 Mondovi
Drive, Oswego, IL !

A e

LOW COST INDOOR RADIO CON-
TROLLED BLIMP available for Christmas,
$69.95. The 3' radio-controlled flying saucer
blimp comes ready to fly with radio control
unit needs batteries and 4 cubic feet of heli-
um. West Coast Blimps, 713 Cottonwood Dr.,
Ridgecrest, CA 93555. 619-375-2108.

JUKE BOX, pinball, arcade. Manuals,
schematics, pictures for sale. All makes. Call
or write request. SASE. Robert E. Fogle Sr.,
32A Ludford St., Ludiow, KY 41016. 606-431-

Check out our webpage at www.cdrmicro.com

cOR WEDLL

me CDR-102 4X Reader/ 2X Recorder From $ 549.00
CDR-100 4X Reader / 4X Recorder From$ 879.00
74min Blank CD-R media From $ 6.99

16 MEG SIMMS {58k Bl ONLY $75!!

o == CDR MICRO
v neaay. Sacorewrioms (G
800-263-9758

Only $419!! |
mu
@g; TEL: 916-427-4279 FAX: 916-427-4681
= POB 1354 Elk Grove, CA 95759

1 Year Warranty / 60 day instant-exchange
Write In 123 on Reader Service Card.

GUIDED (EMP) electromagnetic pulse gener-
ator. These units are similar to the ones
police in LA use to stop car engines from
over 100 yds. Device will actually emit a mid-
power EM pulse at whatever it is aimed at.
Simple, ingenious design uses 5 major parts
and under $20 to build. Send $10 for com-
plete plans and schematics to: Ron Rhoades,
545 Stewart Dr., Vista, CA 92083. 619-414-
6631 VM or NINTEACH @incom.net

CABLE TV CONVERTERS

*AS LOW AS $25.00 WITH REMOTE *

TIMELESS PRODUCTS

WORKS
PERFECT
WITH
DECODERS
. DOES NOT
DECODE

550-PC
THE HOTTEST
CONVERTER
EVERYONE'S

AFTER!

Lo
e Le— I
J
l | | o [ Ir
CIRCUIT BOARDS Single sided. Small runs.
No minimum. No set-up fees. No drilling fees.
No hidden costs. No per hole charges.
Complete price list available. We even pay
shipping on pre-paid orders. Circuit Design,
PO Box 5415, Central Point, OR 97502, 541-
664-7904. Phone or Fax.

THE BEST CONVERTER ON THE MARKET. PERIOD!!!

TRANSCEIVERS ™

e

PANASONIC

= | TZPC145 3G2 ALSO:

THE OLD TZPC175

STAND-BY DG2 ,

NOW BACK IN VOLUME

HE ransceiver STOCK CONTROL
e o Lite
It-itiu vol .. a 12 wde
source will run the transceiver and

NEW REPLACEMENT REMOTES — MOST CABLE MODELS

NEW WITH FULL WARRANTY!

board.

SPECIAL PACKAGE DEAL! oot it * REFURBISHED CONVERTERS ALSO AVAILABLE! *
onc dsta transceiver witn Pr-10]  Seins Cariroiscfo GO ogetaion WE'RE THE LARGEST STOCKING DISTRIBUTOR

interface for  $99.00 output pﬁéfsgqgﬁ%ﬁt% OF TPI CONVERTERS BECAUSE WE ARE . . .
' {see photo directly above) it in,

MDM Radio, Ltd. =™ "“"';';ga)""’;‘:“zw TIMELESS PRODUCTS
7112 W Roosevelt A, [mmmm [am P

Oak Park, ll. 60304 e (708)848-0230@ (21 8) 346-6665

DEALERS ONLY — BEST PRICES — CALL! NO DECODER SALES

L O e Ca Write in 47 on Reader Service Card.
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FILTERS - CONVERTERS - FILTERS - CONVERTERS

“SUMMER SPECIAL SALE”

PRO-FILTERS $8.25
IN LOTS OF 20

97.5, 106.5, 108.5, 110.5 = $12.75 each

10 20 or More

FTGs S99 $89 S79 Call

FTG 6300 $110 S99 S89 Call

CATV
550-85 Ch. CapabilitiesS79 S69 S59
Panasonic $99 S79 S69

DECODERS

Apollo-J 79 S69 S59
TVT $69 S$59 $49
PIO-Brown §79  S69 S59
Stealth 80-P $69 S59 S49

CALL

1-800- A-WIRE 4U

1- 800—294-7348
PLAZAC SALES, INC.

(Sorry No New Jersey Sales)
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Write In 95 on Reader Service Card.

BATTERIES

CAMCORDER
Panasonic PB 80/83
ORIG PAN
Sony NP77H
Sony NP55
Sony NP22 500 mAh
Canon 8mm 2000 mAh
Panasonic Palm 2400 mAh
JVC GR Type C 1500 mAh
Sharp BT 21/22 2000 mah
RCAMHitachi 8mm 2400 mAh

oD
PB1 |2V @ HD(] mAh
KNE-3 7.2v @ 1200 mAh
IKNE-4 7.2v @ 2200 mAh
PB6 72vE@ 760 mAh
PB7 7.2v @ 1500 mAh
FBE 12v@ B50 mAh
PB-13 7.2v@ 750 mAh
PB-14 12v@ B00mAh
PB-18 7.2v@ 1500 mAh

2400 mAh
1200 mAh
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BATTERY-TECH, IN

SEND FOR FREE CATALOG + DERLER INQUIRIES WELCOME
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REMOTE CONTROL A/B/C SWITCH
$3995

A/B SWITCH*29*

Plus shipping - Money Back Guarantee
DEALER PRICING ON REQUEST

CONTROLLED BY ANY REMOTE!

Now you can switch between two TV signal sources without getting up or even reaching for a different
remote control! Simply press any button on any remote control and hold it down for two seconds.
QuikSwitch contains a patented sensor that causes it to switch sources each time it receives an unin-
terrupted infrared signal for two seconds. And you won't need a spare AC ouler, because QuikSwitch
operates a full year on 2 “"AA" alkalines, 3 years on lithiums!

HIGH ISOLATION I00% SOLID STATE
MILESTONE PRODUCTS

5698 WESTBOURNE AVE - COLUMBUS, OH 4323

I-800-831-0184

AR SWATCH

MADE IN USA

Licensed Under US. Patents 4935733 and 5047765

Other Patents Pending

ALL BRANDS AVAILABLE

800 SOUTH BROADWAY, HICKSVILLE, NY 11801
©800-442-4275 + FAX 516-496-9523 §

HOME AUTOMATION via phone: Call home,
turn devices on/off from across town/world,
and not own expensive computers. Put fur-
nace, air conditioner, on remotely. Call home,
press code, Bingol On comes furnace, air
conditioner, etc. Components available from
local stores. Minimal wiring required.
Package includes: wiring diagram, compo-
nents list, components source, manufacturers
list. Money orders only. $10.95 information
controlling your home via phonel AMR
Automate Ctr., PO Box 1176, Waltham, MA
02254-1176.

COMPLETE MODIFICATION kit to upgrade
GE Superadio with 3 sidebands and IF mod,
$70. 1-800-944-0630.

1.8
g/éo more ﬁok;..t-s!

BUILD A radar jammer out of your old radar
detector. No electronic knowledge needed.
Call 24 hrs. for easy step-by-step plans.
(GUARANTEED) New from “Image Master
Publishing.” Call 24 hrs. 1-800-295-0953.
Visa/MC/Discover.

RECOVER “SCRAP GOLD" from oid com-
puter junk. Free information packet. Call 24
hours: 603-645-4772.

MANUALS/SCHEMATICS WANTED

WANTED: COLLINS Radio Company litera-
ture. Jim Stitzinger, B05-259-2011, FAX 805-
259-3830.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

WANTED: DIAGRAMS for radio frequency
heating equipment. Induction, dielectric, plas-
tic, microwave. YOUNGSON's, INC., 6701
Melrose Ave., Louisville, KY 40216. 502-448-
6228.

WANTED: SCHEMATIC for Zenith Data
Systems VGA monitor, model ZCM-1398Z.
Will copy and return, if you wish. Don
Oldfield, 4715 Lofty Pines Circle E.,
Jacksonville, FL 32210. 904-777-2974. FAX
904-777-2974.

MANUAL WANTED for the Epson FX-100
printer. 1-800-804-8655.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Also we buy
test equipment manuals, catalogs. Pepper
Systems, 214-353-0257; 214-902-9511 FAX.

MasterChargers®

MasterCharger | DELTA V,
RAPID CHARGER
ALL VOLTAGE 4.8 - 13.2v 122 HOURS
MasterCha
TAPER CHARGER

SAL€!

ALL 7.2 VOLT
@ 1500 mAh*

REPLACEMENT
BATTERIES
ALL NEW « MADE IN U.S.A.

Newr
HENWOOD TIIZEAT/79A
PB32 6V @ 600mAh

r lla

ALL VOLTAGE 4.8v - 13.2v 0 HOURS

BATTERY
PACKS
$3000

*EXCEPT FNB-35(5)(5)

DUAL CHARGERS
* MasterCharger i+l
» MasterCharger l+lla
« MasterCharger lla+lla*

*AUTOMATICALLY CHARGES
BATTERIES AT THE SAME TIME

BP157(S) 72\f @1
WO BP-132 ° 12v @ B850 mAh |

*availabla with and without microphone"* i

MOTOROLA
All MasterChar GP-300

(Single and Duai)

* Interchangeable Cuj

» Fully Automatic 0

{ *User Friend

IN NEW YORK STATE CALL: 516-496-9520

Write in 170 on Reader Service Card.

» Built in Overcharging Prniecilon

* More Than 50 Cups Available
= Optional DC Charger




R TS
by Karl Lunt

Fall Clean-up

t's the end of October here in the Pacific
Northwest, and time for fall clean-up.
| Those with outdoor interests rake the
| leaves, clean the gutters, and prepare
the garden for the long winter months. |,
owever, close out those long-standing
| robot projects that have piled up on my
esk, workbench, and floor.

Hercules

I've seen some tiny robots in my day. The
smallest by far is Goliath, a robot made by MIT
students in the Robot Lab. Goliath measures less
than a cubic inch, yet includes a 68hcll with
sound, light, and bump sensors. The little
machine uses surplus pager motors for drive
power, and the circuit boards and MCU form the
mechanical frame. It is a miniature work of art,
and started me thinking about making a small
robot of my own.

| don’t have ready access to the machining
tools used to fabricate Goliath, but | was curious
about just how small a robot | could make, given
nothing more sophisticated than workbench tools
and a Radio Shack. You can see the results in the
accompanying photos of Hercules.

| built Hercules from a 68hc811e2 BOTBoard
and a Radio Shack four-cell AA-battery holder. The
underside of the battery holder forms the frame for
mounting the motors and front skid. The
BOTBoard rests on top of the battery pack,
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nylon sleeve and the skid’'s metal threads with hot
glue and let it set. That's it!

| pulled the motors from my junk box of spare
robot parts. They are beautiful ball-bearing
gearhead motors that | picked up long ago from
some surplus store, so you are unfortunately on
your own here. My motors measure slightly over
0.5” in diameter, with an overall length of 1-3/8",
not including the shaft. These dimensions made
them a perfect fit for the 2-1/2" wide battery
holder.

| could have simply hot-glued the motors to the
battery holder, but it's hard to get the alignment
right when you're mounting a cylinder to a flat
surface, and you don't get a lot of surface contact
area. The latter can lead to a weak mechanical
connection. | found the perfect item in my junk
box; a pair of C-shaped metal snap-in clamps, used
to hold large electrolytic capacitors. | simply
snapped a motor into a clamp, then hot-glued the
clamp to the battery holder. As a bonus, the clamp
lets you reposition the motor laterally, so you have
a little flexibility in alignment, even with the clamp
firmly glued in place.

Choosing suitable wheels and mounting them
on the motor shafts presented a problem. The

B e T e e e e e e e ]

i Motor Function Table
) | E v ne
i [ SCHEMATIC OF HERCULES' MOTOR DRIVERS | PO TR o S s
] @ (-] No motor voltage
I -] i Motor goes fwd
GND 1 8 Motor goes bkud
| +6 voC 1 1 No motor voltage
I MTRO
NTIRG B —
| HTR1 A
| "TRL B Ul
I TSC4427
vss
|
I INe ouTe —
| Motor @
l IN1 ouT1
|
I ERN-TT)
1
1
I uz
l TSC4427
1 vss| &
1
1 ING ouTe - - ——
5 Motor 1
: INt QURier =& =S
| 3 aND

L-----------------------------------------J

protected from contacting the batteries with a
piece of thin cardboard cut from a business card. |
used an elastic restraining tool (rubber band) to
hold the BOTBoard in place.

The front skid is a metal furniture foot, sold in
packs of four at most hardware stores. | shopped
around until | found a style that included threaded
studs on the feet, so the skid's height is adjustable.
Mounting the skid to the bottom of the battery
holder becomes a simple, two-step process. First,
hot-glue the nylon sleeve of the skid to the battery
holder in the proper location, then let the glue set.
Next, screw the metal part of the skid into the
sleeve and adjust to the proper height. When
you've got the right height, coat the junction of the

motors have very thin shafts, slightly less than 0.1"
in diameter. My usual wheels, the Dave Brown Lite-
Flite items, were right out; far too large. | rooted
through my junk box again and came up with
some old Red Pepper racers | had purchased at a
Radio Shack long ago. I ripped a couple of wheels
off their shafts and checked the fit. The axle bore
was still too large, but only by 1/16th inch or so.
To make the wheel fit firmly on the motor
shaft, | first cut a piece of 3/32" heatshrink to a
length slightly longer than the motor shaft. |
slipped the heatshrink over the motor shaft, then
shrank it down. This left a soft plastic cover firmly
bonded to the motor shaft, and also expanded the
motor shaft considerably. Mext, | pressed a wheel

onto the shaft; it fit like a glove. Finally, | pulled the
wheel back off, filled the bore with hot glue, then
pressed the wheel back onto the shaft. When the
glue set, the wheel was firmly (and | mean firmly)
seated on the motor shaft.

The major challenge in building such a small
'bot lies with the motor drivers. For Hercules, | used
drivers built from a pair of TelCom Semiconductors
TC4427 power MOSFET drivers. Each eight-pin
DIP device contains a full MOSFET H-bridge rated
at 1.5 amps (peak), which gives me plenty of
current for my tiny 6 VDC gearhead motors.

I've mentioned this chip before; its small size,
digital inputs, and ability to use a separate, higher
motor voltage make it a natural for small
machines. And the accompanying schematic
shows that the hook-up is a no-brainer. The two
motor drivers fit comfortably in the compact
prototyping area on the BOTBoard, and at $1.79 in
singles from Digi-Key, the 4427 is a cheap low-
power H-bridge.

| wired my motor drivers to bits PB2 through
PB5 on the BOTBoard; | also have a two-color LED
hooked to PBO and PBl. To change motor
direction and LED color, | simply write a new value
to port B. Since the gearhead motors move so
slowly, | didn’t need to bother with pulse-width
modulation (PWM) speed control. The following
chunk of SBasic code shows how easy it is to
control the two motors:

* Declare motor and LED constants
* for port B.

const FWD =%010111
const LEFT =%011001
const RIGHT = %100110
const STOP = %000000

‘ Move forward

pokeb portb, FWD

Hercules, like many of my robot projects, is
evolving. For now, it serves as a base for behavior
experiments. I've added two photocells for sensing
ambient light, and have lots of port lines left for
adding other sensors and actuators. Right now, the
biggest obstacle is finding room on the BOTBoard
or frame for adding more electronic circuitry.

But Hercules shows how quickly you can build
a bantam 'bot; | have about one weekend in Herc.
If you built just one a week, you could have a fleet
of four going in @ month. Add a little software for
herd or swarm behavior, and you'll knock 'em
dead at the next club meeting.

Lots O’ Ports

One recent 68hcl1 robot project required 24
output-only 1/O lines, each capable of handling at
least 250 mA. This seemed like a natural for the
68hc11 Serial Peripheral Interface (SPl), Motorola's
high-speed synchronous serial bus. I've already
used the 74hc595 serial-to-parallel converter chip
on other projects, such as my serial LCD driver. It
works very well with the SPI, and its serial output
line lets you chain together as many 74hc595s as
you need. Refer to the accompanying schematic.

Unfortunately, the 74hec595 output lines can't
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control this super latch is much
like using a single 74hc595 serial
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| .uur zePIN | Jatch. My 68hcl1 software must
| B e }—1 I pull the slave-select (*SS) line
i . ok 18K = | low, then set the master-out-
: T o I slave-in (MOSI) line to the
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74HCE9S ULN2803 : ‘
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1 - | respective output lines.
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' .__l_:_ 07 IN8 ugg: | transfer takes place at two
7 a7 L9 megabits per second, since the

I | I 68hci1 SPI subsystem handles
1 5 I the transfers in hardware.
1 24HCE95 ULNZBB3 i In the past, I've sold some of
I 14fser  ge 5 1N ouTi —15] I my project PCBs through the
I lé SRCLK 02 IN3 OUT3 _,;;F I mail. | won't be selling this board,
1 181 ERELR 03 IN4 ‘ot o] I however. The circuit is very
| 12 reLk 0 INé 0UTE I simple, and you shouldn't have
i = e L =] .38 I any trouble wiring one up using
I = bl 1™ com 28PIN | the Radio Shack experimenter
| = = | boards or wirewrap.
| I
I L s i | Embedded PCs
1 = c1 32 1
I ﬁ= 1eeuf y 2/m |  The first show of the new season
I ) + for Scientific American Frontiers
‘ SCHEMATIC OF 24-LINE ' : featured several ongoing projects
i EIIGH-CURREN'T LATCH 2t MIT’s Media Lab. This show
. == | aired in October, and Alan Alda,
I 15 ] i the show's host, demonstrated
I i A | Some way-cool technology,

including plenty of virtual-reality
projects. But the segment that
really got me charged dealt with the
Cyborgs, a group of MIT students who
build and use wearable computers.

Briefly, a wearable computer contains a
full DOS, Windows, or Linux machine,
complete with video display, keyboard,
hard drive, and other PC essentials,
housed in a backpack or beltpack. The
user puts on this computer, complete with
battery supply, and walks out the door.
The five Cyborgs shown on the MIT
campus used the Private Eye video display
system, a small LED-based graphics

device that clips t ir of gl
Hermlas stands less than three inches h:::j':lfandz.l Ftc:ujI:lsxe (I:e;bg:lr::i.othg jliis\f:rs:
_ tall 'amm&mm ———_—————————-' choice was the Twiddler, a one-hand
‘strapped to the four-cell battery holder S ntler Wk of Hovion e L e :::t“o:n f¥ics. Soneibing ?Cﬁho‘;ding keyboard
at serves as power source and | owing circu led ’ wi uilt-in mouse. ording means you
 mechanical frame. to the BOTBoard’s prototyping mmnnntad memuumm The ﬂat press two or more keys simultaneously to
- - ——— ﬂ‘;"" The mbt?t:.?rm?'l furniture foot at the front makes | generate another, single key.)

supply a lot of current. To get the mm?é.; tmephdtocelln an excellent skid. Some of the Cyborgs wore systems that
required oomph, | followed each Took cut o cHler side of included RF modems, letting them
74hc595 with a ULN2803 high-current : " the front. in the connector layouts, | become mobile links within the school's intranet,

driver. Many companies make this octal

driver IC; my prototype circuit uses Motorola parts,
but devices by SGS-Thompson and others will
work as well. This chip contains eight power
Darlington drivers with built-in snubbing diodes, so
you can use the outputs to directly switch relays or
other inductive devices, without fear that back EMF
could fry the driver chip.

My schematic uses three separate [DC
connectors, one for each of the eight-bit output
ports. On the connectors, I've matched each
output line with a ground line, keeping the grounds
on even-numbered pins. This arrangement lends
itself to hacking. You can mount male IDC headers
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then use a two-pin female
connector to hook up just one output line, if you
want to try a quickie experiment.

| could have used 16-pin IDC connectors for J3
through J5, but | intentionally used a 20-pin layout
so | could take advantage of the cheap XT floppy
disc cables available at local surplus stores. For a
buck or so, | can buy a two-foot cable complete
with 20-pin connector, which gives me a cheap,
high-quality solution to my cabling problem.

Wired as shown, the three 74hc595 ICs form a
large, 24-bit SPI power output latch. | brought the
necessary SPI signals and logic power line out on a
six-pin male MTA connector. Using the SPI to

which, in turn, made such a wearable computer a
moving node on the Internet. Someone sitting at a
desktop PC in the Media Lab could connect to a
modem-equipped Cyborg and exchange E-Mail or
chat directly. And if the Cyborg system included a
live video camera, as one system did, the chair-
bound viewer could see what the Cyborg saw,
using a small MPEG window.

My robotics interest in all this stems from the
PC used to drive the Cyborg systems. You can't
grab some motherboard, hook it to a battery, and
expect any decent results. First off, many of the
motherboards require + 12 VDC supplies to
function. Secondly, since the designers knew in



advance you would have a 230-watt supply 5|ttmg :
in your case, they took no pains to reduce power !
consumption. And | won't even mention the !

pm———

! * SendSPI{) send 3 bytes to SPI
* Enter with the three bytes pushed onto the data stack.

SendS|
‘pokeb portd peekb(portd) and $df
 pokeb spdr, pull()

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

PROGRAM ONE

* Remember that the bytes will go out right fo left!

‘ pull SS low

‘ send without checking
wait until transfer done

‘ send second byte

‘ wait until transfer done

* send third byte

* wait until transfer done

* pull SS high

waituntil spsr, $80
pokeb spdr, pull()
1 waituntil spsr, $80
| pokeb spdr, pull()
! waituntil spsr, $80
pokeb portd, peekb(portd) or $20
return

* Send three bytes to SP| super-latch.

gosub SendSPI, $33, $22, $11 “$11 goes out first!
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MHz,

dlﬁlculnes with physically mounting such a
large board, or maintaining good mechanical
and electrical

connections with all the
necessary plug-in peripheral
boards.

Mo, for either a wearable
computer or a PC-based robot
platform you need a small, low-
power, fully-contained PC
single-board computer (SBC).
For robotics, | would extend this
to include solid-state bootable
RAM or flash EPROM drives, to
cut down even further on power
consumption and mechanical
weight and fragility.

So | began a search for the
perfect PC SBC. | found several
that got close, but weren't
exactly right for one reason or
another. Usually this was power
draw; | really wanted an SBC
that could run on less than 3
watts, which is only 600 mA at
5 VDC. And | dismissed any
SBC that required any voltages
other than 5 VDC, even if it only
needed a few milliamps.

Finally, | found the WinSystems
386SX PC-104 module. This board,
dubbed the PCM-SX, measures only
weighs just 2.5 ounces, and
mere 375 mA from its lone 5 VDC
supply. You get a 386SX CPU running at 40
complete with two serial ports, one
parallel port, an IDE hard-drive controller,
floppy disc controller, and a standard PC-104
bus connector for expansion. The board can
boot off of a single 32-pin memory device,

3.8",

Notable Web Sites

Check out the MIT Wearable Com puting Web
Page at:

http://wearables.www.media.mit.edu/projects/wearables/

Yes, the address is a mouthful, but the lead-in
image is terrific, and the site contains pages and
links of interest to anyone working on low-power
or mobile computing. The hardware and software
sections can help you find low-cost or rugged
peripherals that have stood the test of Cyborg
use, and other sections will guide you to
worthwhile commercial and academic sites.

WinSystems, Inc., sells a broad range of PC
SBCs in PC-104 and STD form-factors. Their web
site at www.winsystems.com includes some good
graphics images, but more importantly, you can
see actual technical data. Unfortunately, you still
need to actually call or E-Mail to get pricing. The
company offers a good set of development tools,
as well, which should ease the construction of
that PC-based robot or wearable.

which currently gives you the options of a 512 KB
SRAM or flash, a 1 MB EPROM, or the 12 MB
DiskOnChip device available from MSystems.

As | write this, the WinSystems board is
targeted for production in January, priced at
$395.00 in singles. From my research, this is a
smoking deal, and | hope to have one in my hands
by the time you read this. I'll give you an update
later. If you'd like a look at the WinSystems' 3865X
board, or any of the company's large array of
products, stop by their excellent web site at
www.winsystems.com NV

BLACK & WHITE & COLOR VIDEO CAMERA BOARDS
* CME-255 “MINIATURE” BLACK &
WHITE CAMERA $ 75
* CME-100 SERIES BLACK & WHITE
PINHOLE, STANDARD or “¢"
MOUNT LENS CAMERAS S 95
* CME-100(P) BLACK & WHITE
PINHOLE or STANDARD LENS
CAMERAS with MICROPHONE § 125
& CME-300 SERIES COLOR PINHOLE,
STANDARD or “C” MOUNT LENS
CAMERAS with MICROPHONE $ 245

LASER POINTERS & MODULES
INFINITER 300

2-1/4"Lx 1/2"0 - 650 nM
$ 35

INFINITER “6" POINTER
3"Lx 3/4"F - 650 nM

e

s

SUPER NBK/BBK POINTERS
5"Lx 1/2”" @ -650mm S 36 LASER MODULES

ULTRA 635 nm $ 59 CALL FOR PRICING
SEND FOR FREE CATALOG - MANY LASER PRODUCTS AVAILABLE

670-650-635 nM

Pt

v

WE SUPPLY ALL TYPES OF CAMERA BOARDS - CALL US

4LCD 4” ACTIVE MATRIX - BACKLIT
LCD COLOR MONITOR $235

2.4TRB WIRELESS VIDEO/AUDIO
TRANSMITTER RECEIVER SYSTEM S 160 (2rors 150E.)

WIRELESS!

2.4TR-CLOCK “NANNY CAM”

* KEEP AN EYE ON ANYTHING

or ANYONE.

* 500’ FOOT PLUS RANGE.

* VIDEO & SUPER SENSITIVE
MICROPHONE.

$ 895

COMPLETE SYSTEM

* TRANSMITS UP TO 500°.

* TRANSMIT VIDEO & AUDIO FROM VCR
TO ANY OTHER ROOM IN HOUSE.

* USE WITH VIDEO CAMERA TO KEEP AN EYE ON “KIDS”.

* HAS STANDARD VIDEO/AUDIO INPUTS & OUTPUTS.

* COMES COMPLETE WITH BUILT IN ANTENNAS, AC * 480(H) x 240(V) RESOLUTION
ADAPTERS & ALL NECESSARY CABLES. WE CAN SUPPLY ALL YOUR WIRELESS VIDEO/AUDIO NEEDS ... GIVE US A CALL

e a

* §-3/4" (W) x 6”(H) x 2-3/4"(D)
© STANDARD VIDEO INPUT

CREATIVE MICRO ELECTRONICS, INC. TO ORDER - CALL (800) 771-1295 (OUT OF NEVADA ONLY)
(702) 294-3159 (LOCAL) FAX: (702) 294-3158 (ALL AREAS) SEND FOR FREE CATALOG WE ACCEPT CREDIT CARDS

Write in 153 on Reader Service Card. Nuts & Volts Magazine/December 1996



Protolyping Adaplers
BrownDog offers adapters 1o convert a variety of
components to 0.1" center pitch wire-wrap proto-
typing boards including:

® HF connectors including BNC and SMA
® Tarminal blocks

. ini-DIN receptacles

.

.

Power receplacles
Mamory SIMM sockels
.. and more

Call, write, fax, or e-mail for free data sheets or
visit our web page hiip/

Phone (toll free): (B88) 484-3545
Fax: (918) 747-4849
email: bdsales@brndog.com

BrownDog Prototypes

1611 S. Utica, #276
E Tulsa, OK 74104
lerCard

Serial Problems???

Use your PC compatible desktop or laptop
computer to debug serial communications
problems with Serial, our test tool for serial
communications.

Serial works with the standard data rates and
asynchronous serial formats commonly found
in modern office and industrial environments.
Suitable for development, service work, and
end-user problem diagnosis.
* Easy to Use = Custom font editor for
* Menu and Windows EGA/VGA Screens
* Highly Configurable = Saves Configurations
* Contextual Help = Extensive Manual
* Autobaud Detect = Block transmit ability
* Time Stamping * CRC/LRC generation
Serial, with manual
Cable for full duplex monitoring
For Orders and Inquiries Call:
Allison Technology Corporation
8343 Carvel, Houston, TX 77036

FAX and BBS 1-713-777-4746

VIEWSTAR & 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

SPECIAL

ALL MAJOR BRANDS - ALL GUARANTEED

PROCESSOR

STATIC RAM
8741 27C040 6116
8742  27C020

8748H 27C010 628128

8748H  27C512
8751 27C256 256X9

C51 27Ci28 1MEG X943

28F010

87,
B752  27C64  pyan

28FD20  B755  27C32 4X32
AND MUCH MORE . . .

SINACO ELECTRONIC - 81B-705-1880 - FAX 818-705-1881

3 Axis Motion Control System
Complete, ready to run
$ 255.50 + 12.00 SH
Build or adapt CNC mills, CNC routers, Robots, Elc.
Includes: 3 Stepping motors (70 ozfin 200 slepsirev),
xternal board (connecis to parallel port of a PG). Powe
supply. Cables, Manual and the MAXNC drive software,

with linear, circular and helical interpolation, acceleratiof
deceleration, full contouring, ‘G' code programming,
screen plot, code generatian from CAD (CAM), and more,

For more information,
phone or write fo:
MAXNC
6508 W. Frye Rd. Suite3
Chandler AZ 85224
Ph (602) 940-8414
Fax (602) 940-2384

e ]
REFERENCE LIBRARY

2| Electronics &
C Personal
Computer

Compendium
Helping you teach, Helping you learn.
At the touch of a ﬁngerﬁ? you'll find:
DElectrical Formulae & Tables
ODigital/Analog Device Specific Data
OApplication Circuit Examples
QiData on 120 TTL Chips

QPC Architecture Info

[a?ehl m‘; acﬂ:rcultgla?aw

® 549,95
F formal apible whh Windows
;o gnd Jﬁcomp w 1-800-989- 4459

For a Iree evaluation copy, download from our home page:

http://www.c2ref.com

i

ADAPT-11 * 68HC11 Module
for Solderless Breadboards
& Embedded Applications

slow-cost, versatile, compact (2,87 by 1.77) module

sreset circuil, pushbutton, & mode seleet switch

*RS-232 interface, 5Y regulator & extemal power connector

<10 Fines brought out 10 breadboard-compatible header

S -8P) has ADAPT-11 module, 6SHCEI1E2 micro-
M on-chip), PC serial cable for dowaloading

cude, Motorola Progrumming Refereace Guide, User Manual, freely

distributuble 68HC11 software, & ADAPT-11 demo program. US

$74.95 + 55 S&H (discovnt availuble for gty 5 or more)

NEW MODULES

= ADAPT-18LT5: Module for use with 68HC || & X68C75 (adds 8K EEP-

ROM + dual U0 ports). same siee/pioout as ADAFT-1 1. from US $48,
depending va configuraion

* ADAPT-1ICTSDX: Sume a5 above, bat includes 12K SRAM oo a shighily
larper boand (287 £ 217) Use with a (BHCTIIES i get 12K EPROM, BK

EEPROM, und 32K RAM, all o6 ine compoct board! . from US 547,
* Chosce of 6 header stybes for the ulimase i fexibility |
Use any PLCC with your solderless breadboard?
Socket adapters for most PLCC sizes, from $7.50
Solderless breadboard adapters also available for DBY &
DR2S connectors, and IDC (ribbon cable) connectors.

lI( H\n[uc.lt AL \l(l\

org 1

49 EPROM 1G 1O 512K

349 XELTEK SUPERP 69 EPROM 16 TO 1MEG
409 XELTEK SUPERPRO I P 9% EPROM 4G 1O 1MEG
249 XELTEX SUPERPRO L 19% EPROM 16G TO | MEG
185 XELTEK ROMMASIER Il 89 EPROM 1G TO BMEG
479 MOD-MCT-EMUPA 129 EPROM 4G TO BMEG
739 STAG ORBIT-32 250 EPROM BG 1O BMEG

Sales 408-241-7376 Fax 241-6375 BBS 9831234

Wab www.generaldevice.com E-Mail icdevice@best.com)

Mobil
Printer W
12VDC
DatelModel
APP-M20 "X 2.75"X 9"
Here it is! Brand new factory boxed,
Rugged
construction conforms o Mil STD 202E
and 810C for shock, humidity and vibra-
tion. Extratall character printing, paper
advance and illuminated printout for
easy night viewing. Quiet, non distract-
ing thermal printing. RS 232 serial
input. Low 360 mA standby/1.2 A
printing power consumption.

BCDElectro  $29.99
2143432170 3.505&H perorder

G
- £

PCR’s in Minutes
From LaserPrint!*

sl xn* * Or Photocopier
Use household

iron to apply. |

Adds an Extra Layer of

Resist for Super Fine of Copler Toner as.
C

30/40Sh$50/100ShS 1|
Somple Pack 5 Shts Blue + 5 Shts Wet $20
VISAIMC/PO/CH/MO $4 S&H -- 2nd Doy Mall |

Techniks Inc. P.O. Box 463 Ringoes NJ 08551/

(908)788-624
| 100% Money Back Guaronteel-Dealer Inquiries Invited

BIG CLOSEOUT
CELLULAR
PHONES

as low as

49

Thousands of phones, bolh digital and ana-
log. All major brand names. Like: Motorola,
Nukia, Erickson, and more for below whole-
sdle. Accessories. Unbelievably low prices.
Quantity discount.

PAN OCEAN CELLULAR WHOLESALE

1-800-328-7120
954-570-5838

Beeper 305-369-9948

NEW BOARDMAKER
SCHEMATIC and PCB CAD

For IBM PC and
compatibles
BOARDMAKER

Entry Level — Only $85
Easy lo use

Dot matrix, laser, plotter |
Gerber & NC drill output

Advanced — $395
Accepts netlists

Design rule checking

Board Capture — $395
Full feature schematic

caplure 7840 ANGEL RIDGE ROAD

Board Router — $200 ATHENS, OHIO 45701
Gridless autorouter (614) 5321810

Free Demo Visa & MaslerCard Accepled

Convert RS-232 to RS-485
or TTL/CMOS for Only $49.00

COMMUNICATIONS CONVERTER

# FULL SCHEMATIC AND DOCUMENTATION

* FULL FAMILY OF MODULAR DESIGNS

* RS-485/RS-422 REMOTE I/O 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

Quantity Pricing
Available

13416 x 1 3/16
coaling area

PELTIER JUNCTION
(Thermoelectric Cooler)

| WiTH HEATSINK AND LEADS
$15 EACH
OR FOR
Shreve Systems

318-424-9777
hmrfmﬁm;imnwm

AlMax+ (Parallel Port Universal Programmer) §745

Free-updates, Made in USA, 1 Yr. warranty
EPROM Emualors, Erasers, PLCC, SOIC, TSOP adapters available

Electronic Engineering Tools
mnm-sae t{u mte&
Sunryvale, CAQ4088  BBS




Mini-Mods

Miniature Engineering Modules
Pocket Watch $19.
Real time clock w/alarm
& leap yoar Jompensation

RamPack $19.%
Bkx8 serially addressable SRAM

Motor Mind $24.%
Serially controlled H-Bridgs driver

Mini-Watt $24.%

SV@100mA battery powsr supply
wicharges. Add $10 sl power
cube and NiCads

All products perfact for uia with micro-controllers,
P single board SEH extra.

SOLUTIONS CUBED
3029 F Esplanade
Chico, CA 95973
= (916)891.8045
‘wwwesolul

SAMPLE COF‘Y‘

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Leading
Monthly Magazine
Articles — Classifieds — Ads for Parts &
Services. Also: Ham Equip. — Books —
Telegraph — 40's, 50’'s & 60's Radios -
Early TV - Auction Reports & more...
1-Year: $36.95 ($53.95 by 1st Class)
6-Month Trial - $18.95. Foreign - Write,
A.R.C., P.O. Box B02-G17
Carlisle, MA 01741
Call: 508-371-0512 — Fax: 508-371-7129
Web: www.antiqueradio.com

CCTVSPECIALS

Panasonic AG-RT800
40 hour Real Time VCR

lSur‘-'Ua?n

8951 P e 9169

Panasonic Color Cameras
fror

DYNAMICS

4700 Loyola Lane, Suite 119 Austin, Texas78723
(512) 345-8401 - FAX 926-0940
CCTV CATALOG $5.00 - REFUND W/PURCHASE

{ EQUIPMENT FOR SALE

ELECTRONIC TEST
TeKIronIX .vouumisssniss .EXT 330
Hewlett-Packard . EXT 331
Other Ilanufscmmm

MEASURE & INSPECT ..

VIDEO PRODUCTS.

SCIENTIFIC & LAB

LASERS

POWER SUPPLIES

COBWEB CORNER....

MFG
COMPLETE INDEX
To obtain information via FAX: A) Have your fax|
number ready. B) Dial 1-800-547-4636. C)
Request above Extension Numbers.

DEXIS CORPORATION
(612) 944-7670 FAX (612) 942-9712
9749 HAMILTON ROAD
EDEN PRARIE, MN 55344

uilt in ROM/RAM emulators

(EPMaster LV 40 pins: 8/16 bit E(EJPROMs, Serial, Flash. . REAL 1.8V/3.3VIsV

logic. With 128K by 8 emulator 8495, 128K x 16 §565

TOGGLE SWITGH
SUPERMARKET
WHOLESALE
PRICES

FERTIK’S

5400 ELLA ST., PHILA,, PA 19120
FREE LIST PH/FAX

215-455-2121

CUT MANUFACTURING COSTS!

Mexico City plant specializes in manu-
facturing and design of prototypes and
medium size production runs. Reverse
engineering, manufacture of spare
parts for obsolete electronic equipment.
PCBs, cabinets, chassis, brackets, and
other metal parts. Custom silk screen
printing. Send us your hand-drawn dia-
grams or blue prints, we will deliver a
finished product tested and operational.
You procure the parts or we do. Very
low prices! We handle all import, export
and ship to your door as any domestic
company.

USA Office: V&V Mach. & Equipment, Inc.
Ph: (713) 397-8101, Fax: (713) 397-6220.
Mexico Plant: Marketing Tech.

Ph: 011 {525) 361-3351, Fax: 011 (525) 361-5996.

CONTROL - MEASURE - INPUT

1000+: Memories, 8751, PALS, GALS, No extras o buy or lose!

$485

Speedmaster LV: E(EJPROM, Serial PROMs, BPROMs, NVRAMs, Flash,
PALS, GALs, MACH, MAX , EPLDs, 874851, eic.. REAL 1.8V/3.3VISV logic

$595

MODEL 40-599
+ RS-232 interface

- 28 lines digital I/O RESEH 3
+ Eight analog inputs
+ PWM output

+ Three stepper ports

MODEL 100-$279

+ 12-bit 100KHz A/D * Four analog culputs
* Three timar counters - 24 digital 'O

B Praiete Dightal, boe

MODEL 40

Sl | A

87051
875
8755

8744

2708
6264 1){1 SOU DIF zie
62256 1X4 SOJ-DIP ZIP
6116 4X1 S0J ZIP
256X4 SQJ-DIP ZIP
Many more parts in stock. Call us for all those hard-to-find ICs and
this moalh's special. Also memory for alt PCs & laser printers.

TEL: (818) 774-9444 - FAX: (818) 774-0822

WE BUY EXCESS INVENTORY

| HIGH PERFORMANCE ULTRA-MINIATURE
| PINHOLE LENS CAMERA WITH AUDIO

|| 400 lines =Ultra miniature - measures only
Sornm % 30 mm x 14 mm «Camera comes
lete with conr and power
lupp!\r * Includes 5.5mm wide angie
pinhole lens «Can be easily mounted
behind a %" hole for any custom or covert
applications. ONLY..$125%
Surveillance Catalog $5 @

SPY OUTLET
2468 Niagara Falls Bivd

Tonawanda NY 14150
(716) 695.8660 Fax (716) 695-7380

SR S NI VA o
LOWEST PRICES UNDER THE SUN!
SOLAR
ELECTRIC
INC.

5555 Santa Fe St. #J
San Diego, CA 92109-1602
(619) 583-8760

Micromaster 1000+ EPROMs, EEPROMs, Serial PROMs, BPROMs, NVRAMs, | §695 |¢No adapters or modules needed &
Flash, PALs, GALs, EPLDs, MACH, MAX, MAPL, PSD, PIC, 286, 5T6, 6BHC705, up o 40 pin DIL - even for PIC, (619) 287-8774 fax
B8HCT11, 87Cxxx, B9Cux, COP etc NO MODULES OR ADAPTERS FOR DIL COP, Malorola, Signetics micros! I TOLL FREE 1-800-842-5678
I ‘ -mail: s
Micromaster LV: Utimats uiversal programmer wih REAL 183 SV Iogic. | $785 | Lot s Liiea ™ Printer port ; e-mail: solar ?Icts.]com_ ;
e = — = 0Up to 512k x 16, 3.3/5V ROM/ http://www.solarelectricinc.com
OM/Flash. Supparts 3.3V a devices RAM emulators optional, from FREE DETAILED PRICE LIST
SO AVAILABLE: COP Gang Programmer (40 pins) $175 for 128K by 8

i Made by ICE Technology fnc 1 800 624 B948 (a1 6930678)  -°27 CO10 progiverily: 21 secs
YFF  FAX:9196930681 24 hour FAXBACK: 919693 1509 | To%t TTL,CMOs, DRAM,SRAM
g web: hitp:iwww.icetech.com OLifetime free software updates
= &= cop P O Box 1438, Henderson NC27536 230idly pony aci (17 WAy

PRAIRIE DIGITAL, INC.
846 SEVENTEENTH ST., INDUSTRIAL PARK
PRAIRIE DU SAC, W1 53578

TEL: (808) 643-8599 - FAX: (608) 643-6754

Stamp Applications is
now on the Web!

The Robot Explorer™ newsletter is your
guide to the world of intelligent mobile
robots. Recelve 8 issues packed with
robot explorations: from Antarctica. to
the depths of voleanoes, to desktop
mechanical creatures.

Build the newest robot kits, review the
latest books, and receive expert guidance
from master robot crafters,

Whether you're a professional robot
designer, researcher, educator, hobbyist,
or simply love to read about robots,
Robot Explorer contains the articles you
need to keep up to date with the quickly
evolving world of intelligent machines.
Eight issues for $14.95.

Call Now!
wevss 1 (800)GO-ROBOT yanoysreoas

POB 458, Peterborough NH 03458 603.924.6079
$14.95 North America $29.95 World-Wide

That's right. You can now access all of Scott’s great
columns online at the Nuts & Volts Web site. Each column is avail-
able as a separate .PDF file and requires an Adobe Acrobat reader to view. A direct
link to Adobe is also provided so you can download the reader if you need it.
These columns are provided to all absolutely free — for now. Soon, some of
them will be moved to a special subscribers only section, and ‘will remain free and
available to current subscribers only.
The files are in 8 1/2 x 11 format, so they will print out and fit nicely into your
reference binder. http://www.nutsvolts.com




Write your PIC
programs in BASIC!

PicBasic Compiler*
BASIC makes it easy for you to
use high performance PIC micros.

The PIC is fast and powerful
and now it's also easy to program.

The PicBasic Compiler builds
on the BASIC Stamp's instruction
set for maximum compatibility.

< True compiler provides faster
execution & longer programs
than BASIC interpreters

< Expanded BASIC Stamp |
compatible instruction set

< Newl Peek & Poke to access
PortA, A/D converter; any PIC
1/O port or register in BASIC

% In-line assembler & call support
< Supports PIC16C6x, 62x, 7x & 8x

*Formerly PBASIC Compiler.
BASIC Stamp is a trademark of Parallax, Inc.

Also: PICProto Boards - $8.95-$17.95
EPIC Pocket PIC Programmer - $59.95
micro ngincering Sabs
Box 7532 Colorado Springs CO 80933
(719) 520-5323 FAX 520-1 1867
@® www.melabs.com

Write in 185 on Reader Service Card.

\> LA raw

Electironics International

COMPUTER PARTS

MIS-T0 SIMM._...... St

QBT SIMM.. 830 ER—OCESSORS_
MA3236-70 720in SIMM (4M45) $2432 3860X-33 INTELCPU......
2323670 T2pn SIMM (8MB) 53059 4BBDX-33 INTEL.CPU.......
S43236-70 T2pin SIMM (16h 5957112 4B60X266 INTEL(SV) CPU.
256Kxd DIP DRAM.. 5400 485DX4-100INTEL(SV) CPU. ..
1Mil- DIF DRAM.... 5300 PENTIUM S0/100.CPU.......
1Mx4-80 DIP/ZIP DRAM. . 51815 80287-12.CO-PROCESSOR...

256Kx8-60 VIDEQ S0J DRAM... ey 51850 803878XDX.CO-PROCESSOR.
256Kx16-70 VIDEQ  2IP..(2CASIZWE).....520/24 688B2RCIIFPU....

256Kx16-70 VIDEO SOU(2CAS)...........$10
fete.fing of_memory. for A %:!

e, Di IBM, HP, ks

Pl 1]

PACKARD BELL CASES....... 5305

488 CPU 5V 10 3V ADAPTER SOCKETS....
EPROM PROGRAMMERS....

BAK1-15rs 22:D1P... o 5105

BKB-151200s 28-01P. §3 o0 o PO X TS

} EPROMS & FLASH
32KaB-15/20ns 28-01P S250200 Tl Jeng

64Kx8-15ns 32-D1P .. ..56.00
128Kx8-15/20n5 32-DIP 3mi..., $1918 i’r‘;g;::ﬂg
128Kx8-25/20n5 32.0IP 4md_________ $1B/16 i

© OTHER PARTS AVAILABLE, CALL FOR QUOTE® VOLUME DISCOUNTS OFFERED
@ PRICES SUBJECT TO CHANGE WITHOUT NOTICE °TERMS:COD (CASH), VISA/MC

When Visiting Disney World And Sea World. .
Come To The World Of Electronic Surplus!

SKYCRAFT :

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of 1-4
And Fairbanks Avenue.

A Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

* WIRE * COAX
* SWITCHES * RELAYS
s RESISTORS * HARDWA

RE
* CAPACITORS
* PANEL METERS
% CIRCUIT BOARDS
%* INTEGRATED CIRCUITS

* TRANSISTORS

* TRANSFORMERS
* TEST EQUIPMENT
* NI-CAD BATTERIES

HOURS:
Monday - Friday 8:30-6:00
Saturday 8:30-5:00

K ok ok ok ok ok ok k

We Buy Surplus
Electronic Parts —

LA PAZ ELECTRONICS INT'L

P.0. BOX 261095, San Diego CA 92196
TEL (619) 586-7610 FAX (619) §86-1482

Write In 186 on Reader Service Card.

MISC. ELECTRONICS FOR SALE

HOME AUTOMATION & computer control:
two-way IR, two-way X-10, & hardwire.
Control devices from serial computer link or
stand-alone operation. Call for free catalog.
CompCo, 423-436-5189,

CLOSEOUT! QUICK REFERENCE GUIDES
for the following computer programs (IBM-
PC): WordPerfect for Windows, Microsoft
Word for Windows, and Lotus 1-2-3. Sold in
stores for $9.95+. Now $6 + $1 S&H. While
quantities last. Cash, check or money order.
1222 Magnolia Ave. Ste. 105-133, Corona,
CA 91719.

ADEMCO 6 zone $139, DSC 6 zone $129,
Napco 680 $40, Sony 18" B&W monitor
$350. Parts for all brands. Special: DSC 6
zone, 2 contacts, battery, transformer, siren,
pir $199. Much more. Knightwatch Security
315-724-5400.

MINIMUM ORDER: 320 SHIPPING & HANDLING: $6 MIN
ORDER _(800) 586-4199

FAX your list. /
!
FAX 407/647-4831 :
PH 407/628-5634 S ——
p ] ﬂ'rﬂrl s hea
P.0. BOX 536186 i
ORLANDO, FLA. 32853-6186 iy

4

E(E)PROM PROGRAMMER: EETools
RomMax, 1 gang, 32 pin, $75 OBO. 815-961-
1519.

CALIBRATION EQUIPMENT CABLESCAN
AHT-200C cable tester 200 pin $95;
Electronic Association 25163X standard
capacitor 100 uF $350; General Radio
1432K decade resistor $75; 1434G 7 wheel
decade resistor $150; 1454AH 4 dial 100K
precision divider $50; Narda 8100B RF radia-
tion monitor, complete test set, $200;
Marconi TM6221 Bal/Unbal test transformer
10/20/600 $50; Radar Range calibrator,
Military TS1787 $325. Hewlett Packard Late
Model 745A AC calibrator, opt H18 $350 with
746 amplifier $500. WIKA E4887 standard
pressure gauge 200 psi $75. Psitech Plus
707-745-4804. Request bi-monthly fax list-
ings Fax 707-747-5277.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

GREAT PARTS and prices. Send $3 for our
96-page catalog. Hardware, caps, surface
mount parts. We pay shipping. Visa & MC.
Phone/FAX 702-795-7151. Star-Tronics, Box
98102, Las Vegas, NV 89193.

PHAZER RADAR/LASER JAMMER
COMBO. Jams all police radar. No more tick-
ets or manufacturer pays them! 3-yr warranty.
30-day money back guarantee, $180 com-
plete. MO/Visa/MC/COD. Kortesis Marketing,
Box 460543, Aurora, CO B0046. 303-548-
3995, FAX 303-699-6660.

SURPLUS CLEARANCE. '96 inventory must
go! Just a few examples: Toroidial coil
winder, Leesona programmable for AWG
#16-AWG $50, only $950. Formex magnel
wire: 4 ea. 80 Ib spools AWG #21, only $165
ea. RTTY terminals, Dovetron
MPC1000CR/T11 only $65 each. Rate
tables, boxcars, plotters, instrument test, avi-
ation, general purpose test. Updated list
mailed. AMSL, Vermont. Ph. 802-254-9458,
FAX B02-257-4862.

[ “The Most Advanced Motorola Cell-Phone Programmer”

The MAGIC-BOX™ is a small and powerful
Universal Cell-Phone Programmer. It only
requires the phone and a lead (supplied)

The unit Programs & Repairs (O000FFFF faults) all
MOTOROLA models up to the later 9630 versions,
including EE1, 2, 3 and STARTAC.

to program the phone using the

phone’s own keypad, With the

MAGIC-BOX™ attached the ESN is ¥
simply entered on the phone’s keypad

and then after a few seconds the phone is
programmed! It is supplied to do the Motorola
models as standard, but can be upgraded (before
and after purchase) to become a complete Multi-
Programming tool for almost all phones in use today.
“This is the only Cell-Phone Programmer you will ever need!”

1

“For Information Purposes Only”

Note: The real unitisa
Also... “Special Offer” 7 Way Copy-Cat with all cables for only $999.
-ﬁ M.F.M. COMMLUNICATIONS. 57 Addison Road, Caterham. CR3-5LU. UK.

The MAGIC-BOX™ jg
supplied with 550(Flip),
Elite and StarTac leads.

only $1299

Call Us Now on....
01144-188-333-0060

33 December 1996/ Nuts & Volts Magazine

Write in 215 on Reader Service Card.



POTS, ALLEN Bradiey type “J” 50K audio or
100K lin., aluminum knobs incl. $4 ea. Roger
619-329 -4404.

HIGH QUALITY TOOLS AND STAINLESS
STEEL HARDWARE. European and
American screwdrivers, nutdrivers, pliers, hex
keys, balldrivers, and much more! Wiha,
Bondhus, and Knipex! Stainless cap screws,
machine screws, nuts, washers, U-bolts, and
eyes. Free catalog. Robert Mink Import-
Export, Box 6437V, Fair Haven, NJ 07704.
Telephone or fax 908-758-8388.

MAGIC WAND: You have 10 see it to believe
it! Display your message in the AIR. This
microcontrolled wand, when waved at night
or under dim lighting conditions, will DIS-
PLAY A MESSAGE IN THE AIRI USER
programmable with built-in graphics. Can be
seen up to 100 meters with the proper light-
ing. Auto message sequence, Mod B2-610. 6
message, 10 char., $39.85. Manual Mod SIG
2, 2 msg., 8 char., $24.95. Mod MB 2, 2
msg., B char., $24.95. Ship & Hand $4.25 ins.
incl. B? Inc., PO Box 681548, Orlando, FL
32868-1546. FX 407-290-8555.

~

JAN 12AT7WC, Phillips ECG, brand new
overnment excess. 100 pcs./carton;
195/carton. Flame Enterprises, 20945

Osbome Street, Canoga Park, CA 91304, Ph:

1-800-854-2255; Fax: 818-700-9168; E-Mail:

info@flamecorp.com We accept Visa, M/C,

Amex.

RADAR GUNS: MPH Industries, model K-55.
Displays your speed & target speed. Comes
wi/case & instructions. Only $300. 1-800-539-
2859.

24V @ 25A SWITCHING POWER SUPPLY
fan cooled, full cover, small size 2.50 x 5.00 x
12.00, RFE. Model ES-101 by Unipower @
$40 ea. or 10 for $35 ea. Call Roger @
GS&E, 716-338-7001. VISA or MC.

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 residents 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-
B00-377-2023, FAX 714-993-6216.

NEW, USED, and “as is" Radio Shack items.
Software, printers, computers, books, parts
for R/C cars, etc. Free list. B and B
Enterprises, 208 S. Pulaski St., Baltimore,
MD 21223. 410-566-5388.

WIRE STRIPPERS, thermal, handheld, used.
$10 + $3 shipping. Slrataglc Technolngy Box
145-V, Newville, AL 36353.

AAA TRADING/AUDIOPAGING, INC.
CELLULAR CLOSEOUTS

WHOLESALE TO THE PUBLIC

MOTOROLA 550 FLIP $149.95 LIMITED QUANTITY
MOTOROLA LITE $199.95 LIMITED QUANTITY
MOTOROLA FLIPESS $119.95 LIMITED QUANTITY
MOTOROLA 8000s $69.95 LIMITED QUANTITY
ALPHASTAR 950 $179.95 LIMITED QUANTITY
NOKIA 100+101 $110.00 LIMITED QUANTITY
BLAUPUNKT TC142 $79.95 LIMITED QUANTITY
AUDIOVOX 450 $119.95 LIMITED QUANTITY
AUDIOVOX 525 $149.95 LIMITED QUANTITY
AUDIOVOX 400 $99.95 LIMITED QUANTITY
NEC P120/110 $119.95 LIMITED QUANTITY
DIAMONDTEL20X $139.95 LIMITED QUANTITY
UNIDEN CP 6000 $69.95 LIMITED QUANTITY
NOKIA P 30 $49.95 LIMITED QUANTITY
TANDY (NOKIA) CT350 $69.95 LIMITED QUANTITY
GTI CP900 $49.95 LIMITED QUANTITY
PANASONIC EB3510 $69.95 LIMITED QUANTITY
NOVATEL 825 HANDHELD $79.95 LIMITED QUANTITY
AT&T 3610 (NECP120) $119.95 LIMITED QUANTITY
AT&T 3850 (NOKIA 232) $199.95 LIMITED QUANTITY

MANY MORE HANDHELDS IN STOCK CALL FOR PRICING

MOTOROLA TOTE BAG $95.00
NOKIA BAG $59.00 WE BUY &
CHEAP BIG OLD BAGS $29.95 SELL PAGERS

1o oroer catt 215-483-4085 orrax 215-483-7732
6186-88 RIDGE AVENUE, PHILADELPHIA, PA 19128

Transceiver
#Only 23 x 33 x | lmm
*Up to 40,000bps of balanced code

Receivers
#Only 21 x 47 x Smm
«13mA; 130uA on power save (100:1)
sCarrier detect o/p
sSimple 10 integrate
»Up to 20k bps
#418 or 433.9MHz FM Superhet
«SAW controlled - stability
s Analog or digital o/p
»Wide supply range 4,5-9V (A/F ver.)

Transmitters
«Only 30 x 10 x Smm
«ERP 0.25mW into 500
«3V, 5V(F) or 6-12V(A) versions = 19200 baud with ASCII
*LUp to 170m range.
5y operation
*0.25mW into 1/4 wave antenna
#4]18 or 433MHz FM
#Fast 1ms enable for power saving
e Direct interface to 5V CMOS logic

=Up to 20k bps data transfer
*418 or 433.9Mhz FM

#Simple to integrate -

#simply add antenna, data, power
#Range up to 200m

«Analog or digital data i/p

*SAW controlled - stability sFast enable time <3ms *Auto TX/RX changeover
TXM-4XX-A..ccccee0e. $24.50  SILRX-AXX-Acvinicciiinnnss $39.38
TXM-4XX-F.ionisarnns $25.80 SILRX-4XX-F..civrrinrnns $41.92  BIM-A4XX-F..oovverrarnrane §87.36
Transceiver with RS 232 Interface & Controller
‘ #4800 to 38,400 bps half duplex
#3-wire RS232 interface

#Microcontroller with user EEPROM
#RS232 interface protected to £15kV
*Auto TX/RX changeover

+418 and 433Mhz versions
*Windows operation under file mode
#*Range 120-200m

«0.25mW, ImW & 10mW verions
#»Reset switch and status LED’s

*9V dc via 9 pin connector <20mA

00® poenne.
o8 NEWFO m
. 4 Channel, Synihesised Transcaiver Module
2 4 GHz Spread Spectrum, 1Mbps Transceiver unu..lu.
\CALL o?
-.nn..l'.. "
BIM-4XX-RS232 .... $139.30

Call 416-242-3120
ABACOM Fax: 416-242-2697
W' TECHNOLOGIES

Faxback: 416-242-3082
87 Hamptonbrook Dr., Etobicoke. ON.. M3P 1A2  \/olume discounts « Free Catalog available,

e =

Absolute Cable Products
1-(800) 880-4009

http://www.decoder.com

THE BOSS SERIES

This Combination Unir Converter and Descrambler is an
Excellent replacement for B.B. Systems with video inversion.
Units come installed in aither a Millenium-3 (I00channels)
or a Panasonic (85channels) converter...

Single SLOT 10LOT 20LOT
BOSS | $239.95 $§199.95 $179. 95 $164.95
Replace all PIO, and B.B.systems

BOSS I $239.95 $199.95 $179.95 $164.95
Replace all 03/07/08
BOSS I $239.95 $199.95 $179.95 $164.95

Replace all Zenith ST series.

BOSS IV $239.95 $199.95 $179.95 $164.95
Replace all PIO, and B.B.systems.

Descramblers
Single  SLOT  10LOT

FTG $8995 36495 §$4495
PIO-Q $139.95 $129.95 $5119.95
FSK $9995 $7495 §$5495
Filters (97,106,108,110) $2495 $19.95 § 14.95

http://www.astmall.com

30day Satisfaction and lyear Warranty
Anyone implying theft of service will be denied assistance

Write in 211 on Reader Service Card. Nuts & Volts Magazine/December 1996 89



ELECTRONICS

In this column, | answer questions about all aspects of electronics,
including computer hardware and software. This column doesn’t
replace the Tech Forum that you've grown to love and support.
Instead, it will supplement it, so feel free to participate as always with
your questions and answers. You can reach me on America Online at
TJBYERS, on the Internet at TJBYERS@aol.com or by snail mail at
Nuts & Volts Magazine, 430 Princeland Ct., Corona, CA 91719.
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No-Cook Solar Recipe

Q. | plan on building a very simple solar charger for a 12-volt battery to power
a motion-sensitive light. Since the light won’t be on as much as it's off, I'm
concerned about overcharging and cooking the battery. Can you give me any
advice?
Lance
via Internet

A. Check out this month's N&V Solar Workshop on page 48. This time |
tell you how to choose a solar battery and how to keep it from cooking —
exactly what you're looking for.

Too Many Commands

Q. When | type MEM /C, | see that | have two COMMAND.COM files instead
of one. I'd like to free up more memory by getting rid of the duplicate, but
despite my efforts, it persists. Why does it exist and how can | eliminate it?
Lester Stowe
via Internet

A. The reason it looks like you have two COMMAND.COM files running at
the same time is because you're looking at MEM from a Windows shell.
Windows is loaded on top of COMMAND.COM (DOS). So when you shell
from Windows to DOS, another COMMAND.COM interpreter must be
loaded to prevent Windows from crashing. Nonetheless, don’t worry
about the mere 3K this file is taking up. There are a lot more things you
don’t see that eat up a lot more memory.

From a Fax to a Scanner

Q. I've heard you can use a fax machine as a scanner by faxing a document
to yourself and saving it as a file. So | tried it. | must say it works great for
graphics, but not text. | can't seem to get the words into ASCII format for
import to my WinWord 95 program. Any thoughts?
Spegal
via America Online

A. The missing piece of the puzzle is an optical-character-recognition pro-
gram, or OCR. This software converts scanned text into ASCII,
WordPerfect, and other word-processing formats. Here'’s how it works: The
software first scans the page and saves it as a bit map. Next, it converts
the dots (which make up the characters that look like letters and sym-
bols) into ASCII code by comparing the dot pattern to patterns it has
stored in memory. Basically, it'’s a matching game. The problem is that
the conversion process isn’t perfect. Often fax characters have broken or
missing pieces that are caused by dirt, smudges, or just lousy hard copy.
Beyond that, there are hundreds of different fonts, some of which are very
strange. Proportionally-spaced type is particularly difficult to identify. A
good OCR program will have a “hit” rate of 90 percent or better, which
means you have to go into the document and fix up to 10 percent of the
garbled mess. Howeuver, that’s a whole lot better than entering the data
manually from square one. Many vendors sell OCR software, mostly pack-
aged with scanning or fax hardware. But if you'd like to take a shot at it,
I've uploaded a copy of OCRSH22.ZIP, a shareware OCR program, on our
Web site at http;//www.nutsvolts.com. It works as good as most, but as
always, not perfectly. | can't say enough that when it comes to computer
software, experiment. Just make sure you have a good back-up before
you take the plunge!

Not Loud Enough?

Q. I'm looking for a simple preamp circuit to boost the output from my micro-
phone to my Sound Blaster card. The fewer the parts, the better.
Ray Stacy
Rochester, NY
90 December 1996/Nuts & Volts Magazine

With TJ Byers

A. Actually, | think you're looking in the wrong direction for an audio
boost. The Sound Blaster card is pretty sensitive, so I'd suspect a problem
in the impedance connection in the microphone interface, if that’s really
the problem. As for the Sound Blaster itself, it only puts out about four
watts, which isn’t loud. If you want louder, buy an amplifier speaker, like
one of the many models Labtek makes.

Anti-Abort, Retry, Fail

Q. Is there any way that | can avoid getting trapped in the whirlpool of the
“Abort, Retry, Fail” prompt, but go instead to some prompt that | can immedi-
ately answer with an effective command?

I. C. Skylla

Fresno, CA

A. A handy undocumented feature will carry your ship to clear seas:
Simply add the /F switch to the end of your CONFIG.SYS SHELL line and
you'll never look at that vortex again. For example, if your SHELL line
reads: SHELL=C;\COMMAND.COM /P /E:416, just add an /F at the end
(as in “E:416 /F") and instead of responding with “Abort, Retry, Fail?"
DOS will give you the prompt “Current drive Is no longer valid.” Just tell
DOS which drive you want to be valid and you'll sail free again.

Repressing Memory in a Notebook Battery

Q. [I've just gotten an Epson ActionNote computer, the first notebook com-
puter I've used. | seem to have killed the battery very fast, although I recharge
it after nearly every use. A dorm-mate says that my battery has developed a
“memory.” Can you tell me what he’s talking about - and tell me how to fix it?
Horst Badorties
Ann Arbor, Ml

A. Most notebook computers are powered by batteries based on nickel-
cadmium (abbreviated Ni-Cd), the same as are used in rechargeable flash-
lights and cordless power tools. The memory effect occurs when you
habitually use such a battery for a short period of time — say, 15 minutes
— and then recharge it. Do this often enough and the battery “remem-
bers” this cycle and thinks that'’s all the work it will ever have to do.
From then on, after 15 minutes, it simply quits, even though it may have
another three or four hours of battery life left. To avoid giving the battery
this destructive memory, deeply discharge the battery before you
recharge it. You can do this by letting the notebook run all night (doo-
dah) while you're sleeping. However, like you, the notebook also has a
built-in sleep mode, which you'll have to disable before you try to dis-
charge the battery, or it'll take weeks before the battery is drained. The
following batch file will give the notebook insomnia:

‘wakeup
dlr; .c:
goto wakeup

Ni-Cd batteries that have developed a memory can be saved the same
way: by deep-discharging them several times to erase the memory. Once
you've recharged the battery, don't recharge it again until the battery is
genuinely running low, e.g., after a good eight hours’ use. You could also
switch to a new type of battery, called nickel metal hydride (NiMH,
abbreviated MH). It carries more power than NiCd for the same weight,
and it doesn't suffer from memory problems.

Virtual Instruments

Q. | would like to have a multimeter with a computer disk attached where |
could take readings and record them onto the disk, after which | could take
the disk and put it in my computer. | would be able to watch every wave form,
fluctuation, spike, and drop in every microsecond of the recording. It would
also be handy to have this on a scope, too. Does such a thing exist?

via Internet

A. You betcha! They're called virtual instruments (VI), and they come
from a lot of different vendors, a list of which you see below.

Dasytec USA
11 Eaton Rd.

, Amherst, NH 03031
(800) 731-5015



CElectronics@QEA

Data Translation, Inc.

100 Locke Dr.

Marlboro, MA 01752-1192

(800) 525-8528
http://wheat.symgrp.com/symgrp/datx/home.html

Hewlett-Packard Co.

5301 Stevens Creek Blvd.

Santa Clara, CA 95051

(408) 246-4300
http://www.hp.com/ahp/home.html

Intelligent Instrumentation, Inc.
6550 S. Bay Colony Dr.

Tucson, AZ 85706

(800) 685-9911
http://www.instrument.com/

I10tech, Inc.

25971 Cannon Rd.
Cleveland, OH 44146
(216) 4394091
http://www.iotech.com

Keithley MetraByte

440 Myles Standish Blvd.
Taunton, MA 02780
(800) 348-0033
http://www.metrabyte.com

Microstar Laboratories, Inc.
2265 116th Ave. N.E.
Bellevue, WA 98004

(206) 453-2345
http://www.mstarlabs.com/

Laboratory Technologies Corp. (Labtech)
400 Research Dr.

Wilmington, MA 01887

(800) 8797-5228

http://www.labtech.com/

MNational Instruments
6504 Bridge Point Pkwy.
Austin, TX 78730-5093
(800) 433-3488
http://www.natinst.com

Strawberry Tree, Inc.

160 S. Wolfe Rd.

Sunnyvale, CA 94086

(408) 736-8800
http://www.strawberrytree.com/index.html

Shushing the Howling Modem

Q. | often need to use my modem at night, after my husband has gone to
sleep in the next room. Can you tell me any way to make a modem dial silent-
ly (or quietly, anyway), without howling and beeping?
Vickie Valetta
via America Online

A. Depending on your modem and your software program, you can usu-
ally make the modem shut up. If your modem is Hayes-compatible
(which most are), you can add the ATMO command to your start-up
string. In “ATMO," “AT" indicates the modem, “MQO" indicates the
modem’s speaker. The ATMO command can set the volume so low that
you can't hear it. However, every communications software application
has a different way to apply Hayes AT commands. To do it in Procomm
Plus, for example, you select MODEM OPTIONS from the Setup Main
Menu and then GENERAL OPTIONS from the Setup Modem Options
Menu. The first line, Initializing command, is where you insert the follow-
ing:

ATMO S7=255 S11=55 V1 X1 SO=1 "M

This string of commands tells the modem (AT) to turn off the speaker
(MO), wait 255 seconds for an answer (S7=255), use 55-ms tone spacing
when dialing (S11=55), display words rather than numbers (V1), use the
expand Procomm Plus command set (X1), answer on the first ring (SO=1),
and end the string (“M). Other software may have additional command
options and different ways to program the string, but as long as the
ATMO command is included, the speaker will be silent. After entering the
command string, save it. It will then run every time you load the commu-
nications software, so you have to program it only once.

Continued on page 116

NEW AND IMPROVED

ZAPATO

WE BUILD! WE SELL!
WE GUARANTEE!

ZAPATO | Zapato 4

ORDER.,.

1010 20.....$15.00
21to 50‘....4$12.00
5110100....$10.09
100 & up....cal us!

0070-337

B
0080-33B<
S
108
0090<
1B
0086
2R

DEALERS SPECIAL!
BUY A
MILLENIUM CONVERTER & ZAPATO

=°89

Unassembled = Minimum order 50

i SAME DAY
| SHIPPING

| 90 DAY
| LIMITED WARRANTY

| 9am - 5 pm
| (Eastern) M-F

American Trap Company
Orders and Information

1-800-684-0527

We carry a full line of negative traps

EVERY CABLE CHANNEL
AVAILABLE

EASY, SIMPLE INSTALLATION. NOTHING MORE TO
BUY

Block any unwanted Cable TV Channel

Block Sexually Explicit Cable TV Channels.

Block Channels only to specific TV's in your Household.

Block Music Channels, (R) Rated Premium and PPV Events.

Security Better than Parental Control.

4

oooo

REMOVES VIDEO AS WELL AS AUDIO

$16.00 ea ch# 262 $19.00 ea ch#63-78
Quantity Discounts Available on 5 or more

s " — |
Distributors and Dealers wanted for all areas, === i,
Large profit potential. CALL TODAY VISA e iy

B vPs |

Check us out on the INTERNET
WEBSITE: http://www.gocable.com

(S
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Anthony Charlton

8/31/55 -9/22/96

Anthony Charlton passed away
recently. He died unexpectedly ... it
came as a shock to me and
everyone who knew Anthony
personally. G

_ Anthony and | are both writers
with a keen interest in exploring
science and nature.We met
through our writing seven or eight
years ago, and became friends.
Although Anthony lived in

‘Connecticut and 1 live in NYC, we.

spoke over the telephone often. We made

plans ... plans to get

bgether some time in the future, plans to work on some projects
together, we even kicked around the idea of writing a book.

We never
what Anthony

t around to meeting in person. | didn’'t even know
ked like until | received a picture of him from his

girlfriend. | enjoyed the conversations we had. It was nice having

someone who understood the tech

nical aspects of what | was

talking about to bounce ideas off of, and vice versa.

~_Anthony
subsidized his exploration roug
Anthony through his writing, and hi
all. 1 know his work had yet to

loved exploring science and electronics. He
h writing. Most of you knew

s writing will be missed by us
be started.

Anthony was one of the good guys. Anytime | spoke to him, |
felt the honesty and integrity in his voice, actions, and deeds.
‘That, in itself, was quite refreshing. So anyone who appreciated
Anthony’s articles, give a moment to say goodbye.

Bye, Pal.

~ John lovine, NYC

SPECIAL NEW PCMCIA
SRAM & FLASH CARDS

Grid made by Fuji Elec. | Meg SRAM
cards. Will work with most PDA &
Lapiops with PCMCIA socket. All sizes
are uncompressed. Sample compatibility
list: HP 100LX & 200LX, Tandy Zoomer,
Zaurus 5XXX, Apple Newton, Eic.

VY 1 Meg SRAM $34.95 £a. 7Y

New! 5 Meg, 10 Meg, 20 Meg PCMCIA
Flash Cards. All flash cards have industry

[ MISC. ELECTRONICS FOR SALE cont. |

PCB Design software. Free unrestricted trial.
Schematic, Autorouter, SMDs, Gerber, etc.
Why pay more? http://www.bestproto.com/ftp
site

SONY VIDEO camera DXC-1640 cables, AC
supply $150. Channel Master satellite
decoder with VCRS module, best offer. S-
VHS camcorder PV-5445 needs viewfinder
$500. AR1000XLT $275. MX-5000 needs
work $25. Both scanners cover 550KC-
1300MHz, 314-397-1407.

Molro

DTMF To ASCII
Transceiver
http://www.motron.com
The New MoTron XC-2 is a versatile bi-directional
DTMF to ASCII transceiver. DTMF digits are decoded
from the audio line, converted to ASCII,
transmitted out through the serial port. ASCII data is
received from the serial port, converted to DTMF
digits and transmitted on the audio line. The XC-2

and

uses the RS-232C serial communications protocol and includes a PTT output, which
can be used to control a radio transmitter. The XC-2 is user-configurable—select either
1200, 4800 or 9600 baud for the serial port and 5, 10, 15 or 20 cps DTMF transmission
rate. Additional jumpers can be used to set DTMF "#" to generate an ASCII "CR", and
to control an open-collector output with DTMF “+* (on) and “#" (off). Audio connection
options allow combined audio signals, or separate audio input and output via standard
3.5mm jacks. A standard DE-9S is used for serial communications. The XC-2 is a fully
assembled and tested printed circuit board, requires +8 to +17 VDC @ 200ma, and is
only 2-1/2" x 3-1/2". OEM and Quantity discounts are available.

XC-2 Bi-Directional DTMF to ASCII Transceiver PCB

$99.00 rius Shipping

We accept American Exprese &; Visa & MasterCard & Discover/Novus

Orders: (800) 3389058

SALE: HANDHELD DMM, 3.5 digit, 0.5"
LCD, transistor test socket & diode test =
$22.95 ea. PC board carbide drills = $0.30
ea. New 3865X40 motherboards w/387SX
coproc. socket = $25 ea. Switching power
supply, input: 120/240 VAC, output: 9VDC @
5.6 amps = $14.95 ea. Gold plated dual 5
way binding post = $2.25 ea. Gold plated
RCA phono jacks, chassis mount, $1 ea. (2
for $1.65) Adj. Pos. or Neg. volt reg. IC out-
put from 1.2 to 32 VDC @ 3A TO-3 = $1.75
ea. (5+ $1.25 ea.). Contactor: Coll; 120V
50/60 Hz contacts: N/O, SPST, 30A @
120VAC res. = $5.95 ea. Pwr. transistors:
Mot. #MJ15024 NPN or #MJ15025 PNP,
250V/250W. TO-3 = $1.75 ea. (10+ $1.25
ea.). Toshiba #25C3281 NPN 200V/150W.
TO3PBL = $1.50 ea. (10+ $1.25 ea.), Mot
#MTPS50NOSE power MOS-FET 50 amp/50V
TO-220AB = $1.55 ea. (10+ $1.15 ea.).
Some supplies limited. We accept Visa, MC,
Discover, Amex. We carry many other elec-
tronic parts. Call, fax, send for free flyer. We
ship UPS gnd. Large qty. Discounts. To
order, call Hoffman Industries, 853 Dundee
Ave., Elgin, IL 60120, Ph: 847-622-8201,
Fax: 847

ELECTRONIC ASSEMBLY MACHINERY.
We buy and sell assembly machinery includ-
ing solder machines and board cleaners,
insertion machines and lead formers. Petlock
Inc., Rialto, CA. 909-877-8900, FAX 909-877-
8902,

SOLAR POWER amorphous 6"x6" 8.5V,
0.06A $5, 12°x6" 15V .125A $12, 5"x5" 7.5V
0.1A $16 crystal, $5 ship plus CA tax. Dallas,
POB 611927, San Jose, CA 95161. P/F 510-
742-8909.

Info: (541) 687-2118

Fax: (541) 687-2492

PROXIMITY SWITCHES and magnetic pick-
ups, 3,000, assorted, still in factory packag-
ing. Call with offers. 201-664-7799. Do not
have LEDs.

ANAHEIM WIRE PRODUCTS. DISTRIBU-
TOR 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-con-
ductor cable, Irradiated PVC, SO-CORD, Mil-
Spec wire, Building wire, Welding cable,
Battery cable, Telephone wire, Shrink tubing,
Cable ties, Connectors. If interested, please
call 1-800-626-7540, FAX: 714-771-5043.
VisaMC.

GENERAL SCANNING G120 scanners for
sale $350 ea. Very little use. New 35mW red
HeNe $1,800 w/supply. Laser Max card and
software $900. Beam Fan effect $595. Data
Systems, Box 80586, Austin, TX 78758.

www.datas.com/aser

standard ATA interface. g W Iii@. LA FE
%ﬁfa’%m T ”ﬁ“ﬁﬁ\ﬂh
We guarantee to beat any advertised price in N&V “The Real Wholesalers”
ALL BOSS NOVAVISION

L, 1L, 1, IV WITH

INVERSION A8
v

JLESALERS
o B ey g A
. - EJ*":‘;‘"’W' i

5 Meg Flash Card 5V Write/5V Read
(40G3166) (100,000 Write Cycles)
(Manufacturer IBM Corp.) 379.95 Ea.

10 Meg Flash Card 5V Write/5V Read
(SDP5-10) (200,000 Write Cycles)
(Manufacturer Sundisk Corp.) 3199.95 Ea.

20 Meg Flash Card 5V Write/5V Read
(40G3168) (100,000 Write Cycles)
(Manufacturer IBM Corp.) 5319-95 Ea.

MAX +

REPLACES: TVT, TNT, STEALTH, SYNTAX & MORE.

30-Day Guarantee on all items

: . BOARDS 10+ | 30+ | 50+ | 100+

Reboot Bectronies s, | | QUICKEOARDS (8 528 [ 52 s2a] 622
Maywood, NJ 07607 10+ | 30+ | 50+ | 100+ E;It.'Eé\gmﬁ%

Phonc/Fax 201-457-1980 $13]$12[$11] s9 sooemest. 1:800-633-4540

E-MALIL: reboot@carroll.com

Write in 187 on Reader Service Card.

NO FL SALES. Federal and local laws provide criminal and civil penalties for unauthorized use.
Check with your cable provider for permission to use equipment. Must be paying for all service you receive.




“QUICK BOARDS”
FOR MOST MODELS

OPEN MON.-FRI

WE HAVE MANY OTHER TEST KITS.
CALL FOR ANY ADDITIONAL PARTS NOT LISTED:

1-800-667-8361

ALL PRICES BASED ON 10 PC. QTY.

I.S.E., INC.

9:30 AM - 6:00 PM
No Florida Sales

AlspsERy o $23 AS.0958 ........ $23
10 OR 11 BUTTON
AS.0758 ........ $23 AS.0068 ........ $23
e LN 323 ZENITHZTAB .. $12 Order Toll Free: (800)878-1701; bS8

Inside Florida: (305)883-9133

PO’s Acce

- CUSTOM BUILT DESKTOP COMPUTERS
.~ MONTHLY SPECIALS ON OUR WEB SITE

Acer AMD Artec APC Adaptec AMI AT&T ATi Boca Brother
BusLogic Canon CNet 3Com Citizen CreativeLabs Diamond
Dlink DPT Epson HP IBM Intel Iomega Keytronics m
Kodak Labtec Soyo MAG Micropolis Motorola NEC Okidata

Panasonic Philips Pinnacle Pioneer Microsoft Cyrix i
Samsung Seagate Sony Toshiba Western Digital US

net - 4471 NW 36 ST. Suite 110 - Miami Springs, Florida 33166 - Fa

Write in 191 on Reader Service Card.

RECORDING PAPER 15W x 500L, 8 ch., 96
ea., $25 ea., or OBO for all. BSE, POB
09649, Bexley, OH 43209-0649. 614-239-
5763, Fax 614-231-2224.

PRC-25 AND -77 MAGNESIUM BATTER-
IES. LATE '90s MFD. 5/$30 ORDNANCE
UNLIMITED, 20945 OSBORNE STREET,
CANOGA PARK, CA 91304. PH: 818-700-
2905; FAX: 818-700-9168. VISA, MC, AMEX
OK! ASK FOR DEAN.

SOLAR BATTERY CHARGER. Comes with
aluminum frame and cig. lighter attachment.
Send $19.95 to: Quad Energy, PO Box
690073, Houston, TX 77269. PH 281-259-
0393 Fax 281-259-7593. hittp://members.acl.
com/quadenergy

JENNINGS R2G vacuum relay 60KV @ 50A,
$75. Psitech Plus 707-745-4804, Fax 707-
T47-5277.

BELDEN COAX RGS59/0 75 ohms. 11 new
1,000 ft. rolls. $39/roll. 3-wire 12AWG black
extension cords, molded plugs, $77 list. Sale
$25. Scott's Electronic Surplus 310-491-
3181. Fax 310-491-31B2.

Write in 96 on Reader Service Card.

RCA VMT670HF VCR or its tuner part num-
ber 179718, Zenith TVs models cabinets
J1922W, F2055W4 chassis 19FB13 vertical
horizontal circuits service manuals. 206-842-
4638.

RECOVER “SCRAP GOLD" from oid com-
puter junk. Free information packetl. Call 24
hours: 603-645-4772.

UNINTERRUPTIBLE POWER SUPPLIES:
10KVA Topaz $1,950; one in Chicago, one in
California. 3KVA, 220V output, Deltec model
7036R, $950. 5KVA inverter, $250. Megastar
702-386-2844.

DESOLDERING STATIONS: $150-$250, sol-
dering stations $35-§150, solder pot $65, hot
tweezers $50, hot air $250, electric wire strip-
per $25, above used refurbished guaranteed
pro quality. Jim 310-515-2058 leave # mes-
sage.

ELECTRON TUBES: All types bought and
sold. Daily Electronics, B-6 10914 NE 39th
St., Vancouver, WA 98682. 1-800-346-6667,
360-896-5476 FAX.

MISC. ELECTRONICS WANTED

WESTERN ELECTRIC audio equipment
wanted. 1927-1960's. Amplifiers, “receivers,”
speakers, x-overs, tubes, etc. 1-800-251-
5454,

WANTED: EXCESS ELECTRONIC INVEN-
TORIES, ICs, MEMORY, EPROMs, PALs,
LEDs, CIRCUIT BOARDS, DIODES, AND
TRANSISTORS. CALL ACTIVE MICRO,
310-494-4851 OR FAX 310-494-4913.

AUDIO/NVISUAL equipment. Large multiscan
computer monitors, LCD panels/projectors,
overhead, 35MM, video monitors wanted.
610-630-4523.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

WANTED: AVIONICS test equipment. IFR
1200Y3, 401L, 750B, 600A, Also Collins,
King, Microline, Proline, Silver, Gold Crown
Ground Power Units, Fox Carts. Avionics
Plus, 28000 Airport Rd., Box A17, Hangar 97,
Punta Gorda, FL 33982. 941-575-0138 P,
941-575-2361 F.

WANTED: JENNINGS type J-1004 or J-1005
high voltage voltmeter. Equipment in all types
of condition accepted. Youngson's, Inc., 6701
Melrose Ave., Louisville, KY 40216, 502-448-
6228.

TOP DOLLAR for gold plated scrap chips,
tabs, components, etc. Ron, 817-838-0938.

TESTERS WANTED: Immediate offers made
for Ultrasonic, Magnetic Particle, Eddy
Current, X-Ray and Borescopes, 24hrs.
Leave detailed message with make/model. 1-
800-530-3371.

WANTED: BALANCING machines & vibra-
tion analyzing equipment manufactured by
the following: Spectral Dynamics, Hofmann,
Bentley Nevada, Schenck, IRD
Mechanalysis, Gishott. Contact Mike Park at
E.T. Balancing, 12823 Athens Way, Los
Angeles, CA 90061. 310-538-9738, FAX:
310-538-8273.

BULOVA ACCUTRON electronic wrist
watches wanted, any condition (“tuning fork®
watches, 1961-1977). Also Hamilton electric
walches, especially “Ventura.” Fax photocopy
of items fo 414-449-5380 or call 414-449-
5300. Terry Baun, 5300 W. Garfield,
Milwaukee, WI 53208-1018. E-Mail:
tbaun@criteri on-broadcast.com

Introducln HS—232 Networkable Devices

[ T o
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AudiofVideo Switcher: 8 Inputs

Infrared Transceiver for Aemote)

RS-232 Communication with 16
NCD IR Controllable Devices.
Send/Receive at 1200 Baud.
s Fequires 12 volts DC.

IRTA Kit $39 Asm $49

LCD Display Driver; for Dis-
plays up to 40x2 [not inc) Two
AUX outputs for Relay & Light.
(NCD-LCD Kit $34 Asm $44

Quad Relay Driver; includes 4
LED Status Lights. 12V Opera-
tion. With 5 or 10 Amp Relays|
Optoisolated RS-232 Input
A45 [SA] Kit $89 Asm $99

J\B410 [10A] Kit $79 Asm $109)

DC Motor Controller; 8-12 Volt
Operation for Motors Up to 4
Amps. Forward/Reverse B4
Speeds. With Infrared Receiver:
LNCD-—M1 Kit $128 Asm $158

|AVSE8 Kit $129 Asm $179

2 Outputs, Infrared Controllable,
Routes Any Input to Any Out
put. 12-18 voit DC operation
For Line-Level Signal Switching

Specializing In
World Control
From Your PC,

National
Control

The RSB Serial Booster May Be Reqg

Transmit commands to the
NCD network. 16 keys, 2 char-
acter sets. Super low-power
design. Requires RSB for AS-
232. Requires IATA for infra-

ired when Drivin

8-Relay Driver: includes 8 LED
Status Lights. 12V Operation.
Includes Infrared Receiver.
\With Omron Mechanical Relays
RBS (SA) Kit $108 Asm $138

Several Devices i

J

. Serial Booster; Gives your RS-232)
- Port the Power It Needs to Drive
18 NCD Devices. Also Accepts|
OC. ARS-232 Generated by De-
« vices Sending Data to Computer|
“RASB Kit $29 Asm $34

agon  Requires
*%.+ RSB serial
y booster:

8-Input Scanner Send a single
ASCIl character to ask for
logic status of the B inputs,
board responds with numbers
0 to 255. Use to control other
devices based on input status.

(5810 (10A) Kit $129 Asm $159)

[BSC Kit $39 Asm $49

red. AKT Kit $48 Asm $54

Write In 219 on Reader Service Card.

Combine up to 16 Devices in ANY Com-
bination to a single AS-232 Serial Port.
Includes Software in QBasic for PCs.
Mac/Amiga Drivers Available soon.
Include $5 Shipping. Visa/MC Accepted
Orders and Inquiries: Contact Ryan Sheldon
(404) 244-2432 FAX: [417) B4B-B302

cdeat/index.hocmi

NCD, Box 384, Osceola, MO 64776
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by Ronald Reis

You’ve seen “them,”
that is, if your eye=-
sight is good enough.
They permeate, pene-
trate, pervade, infuse,
and saturate today’s
electronic circuits.

They are found not only on one side, but, in
many cases, on both sides, of a printed circuit
board. “They,” of course, are surface mount
devices (SMDs), and they represent a component
packaging revolution.

You (like me) have probably wondered how
these devices, often smaller than a grain of rice,
can possibly be assembled onto a printed circuit
board? Surely, no human can do it?

To answer that question, to find out how indus-
trial SMT assembly takes place, | did some
research, then visited an actual SMT assembly
firm, Micree Corporation. | hope you'll find what |
found to be of keen interest. | know I'll never look at
those teeny resistors, capacitors, transistors, or
integrated circuits quite the same again.

Industrial SMT Assembly: Humans
Need Not Apply

It tuns out from its origin, surface mount
assembly was designed to be fully automated.
True, some SMT prototypes are assembled by
hand, as are a few low-population, very-low volume
production boards. Anything more, however,
requires the use of automatic pick-and-

-~ Industrial
MT Assembl

Fourth, the entire printed board is heated until
the solder melts, or reflows.detailed discussion of
each stage. Then, we'll look at the entire process
as it is done in an electronic contract manufacturing
facility — Micree Corporation.

Fifth, the assembled board is visually inspected
to determine if good component bonding has taken
place. If problems are identified, rework may be
required.

Sixth, the completed circuit is cleaned to rid it
of flux residue.

The reflow soldering approach to SMT assem-
bly just outlined offers numerous advantages, many
of which we'll discover as we turn to a

Stage 1 — PC Board Inspection

Whether a company fabricates its own printed
circuit boards or contracts their manufacture, out
to a PC house, the boards must be carefully
inspected prior to the application of solder paste in
Stage 2. It is generally accepted that SMT PC
boards demand closer scrutiny than boards
designed for insertion mount technology (IMT).
The smaller pads, the thinner traces, the empha-
sis on multilayers, and related factors combine to
make close visual inspection under a magnifying
glass a must.

The SMT inspector can take a “random check”
approach, where spot checks at arbitrary locations
are made, or concentrate on a particularly troubling
area: extremely thin traces, for instance. Either
way, one looks for physical defects in the board
laminations, solder bridges, trace breaks, and for
an even, smooth solder coat. If problems are iden-
tified, the board must be channeled to a rework sta-
tion or rejected outright. If a bad board is allowed to

Placement heads

proceed to Stage 2, and beyond, the result can be
prohibitively expensive and time-consuming, as
whole circuit boards are resigned to the recycling
heap.

State 2 — Application of Solder Paste

In Stage 2, solder paste is applied to printed
circuit board pads. Solder paste is a mixture of tiny
spherical solder particles, flux, and a carrier vehi-
cle. When applied to the board’s pads, it retains its
sticky, “tacky” characteristic for many hours. This
feature allows a surface mount component placed
on the board to remain in position; no adhesive or
glue is required to prevent the component from
shifting around or falling off the PC board.

The paste is applied using a semiautomatic
screen printer (Figure 2). An image of the PC board
pads is first photographically “burned” into a stain-
less steel, fine-meshed “silk” screen held in a
frame. As a result, open spaces on the screen are
formed at each pad location. The rest of the screen
remains opaque.

Next, solder paste is mixed and lightly spread
over the screen. Then, the PC board is placed
under the screen and carefully aligned. The paste
is now “squeegeed” over the screen. As you would
expect, solder paste is forced through openings in
the screen onto the pads immediately below. The
screen is next lifted and the PC board removed.
Finally, a new printed circuit board is put in place
and the whole process repeated. When a different
circuit is to be assembled, its screen is inserted into
the printer and a fresh board run is begun.

The process just described is not

place machines and flow or reflow sol-
dering equipment.

PC board

Application

of solder SMe

Essentially, there are two types of
automated assembly, both identified by

(§)) 2) (&)

pastc o

Solder
reflow

quite as straightforward and auto-
matic as it might appear. There is
considerable operator skill
) involved. As Jose Hernandez,

the method they use to solder SMDs to
a printed circuit board: the reflow

technical manager at Micree
Corporation, told me: “To produce

process and the flow (wave) process.
In this article, we'll concentrate on the
former since it is, at least in the United

States, the more widely used proce-
dure.

Circuit

Circuit
No .

In the reflow process, six stages
can be identified (see Figure 1).

(5) (6

n > Rework i

First, incoming SMT PC boards are
visually inspected for defects.

Second, solder paste is applied to
SMD pads (footprints) by a silk-screen-
ing (printing) operation.

Third, individual surface mount
components are automatically picked
up and placed on the PC board.

Yes

a succession of well ‘pasted’
boards in a reasonably short time
demands plenty of hands-on expe-
rience.”

Stage 3 — Surface Mount
Component Placement

Today's automatic pick-and-place
equipment can install anywhere
1 from 1,000 to 500,000 SMDs per
hour. Whether it's toward the for-
mer or the latter depends on a
number of factors, machine intelli-
gence and the range of compo-
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6 Spindie hole

nents that can be handled being the two most rele-
vant. Prices for the units will vary considerably,
from a low of $20,000 to over $1,000,000.

Three categories of placement equipment are
in wide use. The huge, expensive mass placement
machines place a whole batch of SMDs on a PC
board at one time (Figure 3). Such machines
require extensive programming and set-up time.
They are ideal, however, for complex boards and
extremely high production runs.

With in-line SMC placement machines, circuit
boards pass under a series of placement heads,
each of which places a single SMD on the board
(Figure 4). When comparatively few SMDs are to
be installed, this approach works well.

X-Y pick-and-place machines are the most
popular choice for automatic SMD assembly. Such
devices are essentially specialized computer-dri-
ven pick-and-place robots (Figure 5). In operation,
a moving pick-and-place vacuum head fetches
components one at a time and places them on the
PC board. Components come from a dispensing
reel, magazine, or bin dispenser.

The reel illustrated in Figure 6 is the most wide:
ly used component delivery method for X-Y pick-
and-place machines. As you can see, hundreds of
SMDs are stored in a plastic tape that is wound
around the reel. As the plastic tape is fed to the

pick-and-place machine, the cover tape is automat-
ically peeled away. The exposed SMDs are then
picked up and put in place by the vacuum head. In
operation, several reels, each with a particular
component, are set in position to feed the X-Y pick-
and-place machine.

Stage 4 — Solder Reflow

In Stage 4, the stuffed PC board, with its sur-
face mount component terminals settled in their
gray cushion of solder paste, moves slowly on a
conveyor belt into the mouth of a waiting oven.
Here the solder paste is melted (reflowed), solidify-
ing the speck-size SMDs in place. The board is
removed and allowed to cool. No one, you will have
noticed, has lifted a component or a soldering iron.
It sounds simple, and in theory it is. In truth, the sol-
der reflow process is a bit more involved. It all
depends on which of three heating methods are
used.

The convection oven is the simplest, easiest,
and least expensive way to reflow solder in an
industrial setting. No wonder it's also the most pop-
ular method.

Basically, the convection oven is a forced-air
heating system similar in concept to the heater
that warms your house. The PC board sits in an
oven, warm air is circulated, and the solder paste
melts. That's it! No chemicals or complex process-
es are involved. About the only disadvantage to
this approach is the need for critical temperature
control.

In the infrared reflow soldering system, the sol-
der paste is melted by infrared heat lamps.
Because it is quick, the process works well for large
circuit runs. Temperature control, however, is even
more essential than with the convection oven.

Vapor phase reflow soldering represents a third
way to reflow solder paste. Here, a dense blanket
of vapor is created in the oven by boiling liquid flu-
orocarbons. The hot vapor condenses on the PC
board with its SMDs and solder paste, causing the
latter to melt. With this method, it is impossible to
overheat the surface mount components. A major
advantage. There is a down side, nonetheless. The
fluorocarbons are very expensive, often costing
hundreds of dollars per gallon. The oven, too, is
quite costly. Some sell for over $100,000.

Stage 5 — Circuit Inspection

After solder has been reflowed and allowed to
solidify and cool in Stage 4, the printed circuit board
is ready for circuit inspection. Given the small size
of SMDs, they are always inspected under a mag-
nifying glass.

The inspector looks first for the standard prob-
lems that appear with any PC board assembly: sol-
der bridges, solder balls, trace breaks, and so forth.
There are, however, two difficulties unique to SMT
that require the inspector’s singular attention.

When SMDs are reflow or flow soldered, they
tend to exhibit what is known as the drawbridge
effect or the tombstone effect (Figure 7). Both
effects are evident when only one terminal of a two-
terminal chip is actually soldered to the board. The
other terminal has lifted completely off its pad.

In the drawbridge, or “popping wheelies,”
effect; the rise is less dramatic than in the tomb-
stone effect, where the SMD assumes a vertical
position. In both cases, however, the result is com-
pletely unacceptable — the chips are effectively out
of the circuit.

Two phenomena cause drawbridging and
tombstoning. Either an uneven quantity of solder
paste is applied to a chip's pads, or the solder
under one terminal melts before it does under the
other. Attention to detail and operator skill during
Stages 2, 3, and 4 minimizes these effects.

Stage 6 — Circuit Board Cleaning

If drawbridging, tombstoning, and related com-
ponent misalignment occurs in Stage 5, circuit
board rework will be required. Such rework can be
fairly complex and involved.

The final stage in the reflow soldering process
involves circuit board cleaning. Virtually all but the
least expensive consumer electronics PC boards
are washed of flux residue and other contaminants.
Doing so results in better board appearance and
less likelihood of circuit failure later on.

Twao cleaning procedures are in wide use. One

is water-based (aqueous), the other uses organic
solvents.

Do you know how your dishwasher works?
Then you understand water-based cleaning. A hot
spray of iodized water is directed, by hand or by
machine, over the circuit board. A scrubbing action,
again by hand or by machine, helps remove the flux
residue. The PC board is then placed in a low-tem-
perature oven to evaporate all water. The aqueous
process is inexpensive and environmentally safe.
Nonetheless, it is generally not as effective as sol-
vent-based cleaning.

Solvent cleaners, when used in industry, are
usually CFC (chlorofluorocarbon)-based. Such
cleaners do a good job of removing contaminants,
particularly rosin-based fluxes. CFCs, however, are
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believed to be reducing ozone concentrations in the
stratosphere. They are an environmental no-no.

Fortunately, a natural solution to the depen-

LA

dence on CFCs may be at hand. Are you ready for
this? It has been claimed that ordinary lemon juice
— that’s right, good old acidic lemon juice — does
as good a job of removing rosin fluxes as danger-
ous CFCs.

If that's true, it would be a win-win-win situa-
tion. The circuit manufacturers would be happy
(lemon juice is relatively cheap), the environmen-
tally conscious would rejoice, and, of course, the
lemon growers wouldn't want to look a gift horse in
the mouth. Oh, but if all our environmental/techno-
logical problems could be solved so easily!

The Reflow Process lllustrated

To study SMT assembly close up, | visited
Micree Corporation, an electronic contract manu-
facturing facility located in Southern California. |
spent a day with Jose Hernandez, Micree’s techni-
cal manager. In addition to its traditional insertion
mount technology assembly line, Micree has a
complete SMT reflow soldering set-up, pictures of
which are shown in Figures 8-14.

In Figure 8 we see blank circuit boards having
just arrived from an outside vendor. After they are
carefully unwrapped, they are visually inspected
under a magnifying glass.

Figure 9 pictures Micree's semiautomatic
screen printer in an open, or raised, position. Note
the metal screen and its frame locked in place.

Figures 10 and 11 highlight the MD placement
equipment. The Dynapert machine shown in Figure
10 is an X-Y pick-and-place unit. In Figure 11, Jose
Hernandez adjusts one of the many component
dispensing reels used for the next product run.

The TurbAir Infraflo 500C machine shown in
Figure 12 is, of course, used to reflow the solder
paste. It employs a convection-type heater.

In Figure 13 an inspector examines a complet-
ed circuit board through a magnifier. Note the
microscope to his right, used to examine finer
detail.

Finally, in Figure 14, we see circuit boards
being cleaned with iodized water. Notice the scrub
brush hanging from the basin in the center of the
picture.

There we have it: automated SMT assembly!
The reflow method isn't the only approach, as |
mentioned in the introduction. But by examining
this method, we get a good idea of how industrial
SMT assembly is handled. Whoops! Maybe that
word “handled” is inappropriate. As we've seen,
except for inspection and possible rework, SMT
assembly is a no-hands operation. NV

TZPC 145

Converters

VT - 3G
TNT - “DiGitaAL. DYNAMITE” CALL

All Other Models Available
Call for Pricing of Smaller Quantities

BEST DEALER PRICES ANYWHERE!

Panasonic®
Yes! We
still offer... The Originals

$32

MS80 CALL
$ 59 50 PioNeger® P10O-3* CALL
Quantity Orders Only

MicroCom Industries Inc.

300-665-2002

Zenith and Pioneer are registered trademarks and all
references are for identification purposes only.

Z ENITH®
ST1086
$120

call for FREE brochure

MasterCard » VISA « AMX « COD

Write in 60 on Reader Service Card.

WANTED: TUBE HiFi, Tube theater/commer-
cial amps, speakers etc. Corner
speakers/coaxials/triaxials. Old guitars & gui-
tar amps. Altec, Mcintosh, Marantz, Westermn
Electric, Scott, Fisher, Dynaco, Electrovoice,
Jensen, Gibson, Fender, Vox etc. Sonny
Goldson, 1413 Magnolia Ln., Midwest City,
OK 73110. 405-737-3312. FAX 405-737-
3355.

DEC EQUIPMENT WANTED!!! We are buy-
ing DEC systems, boards, terminals, drives
and peripherals. Also Scientific Micro
Systems (SMS), DSD, Datability, Dilog, other
DEC compatibles, and Computer Qutput
Microfilm (COM) units. Please call for a quote
or fax us your equipment list. We buy, sell,
and trade. KEYWAYS, INC., 513-847-2300
OR fax 513-847-2350.

WANTED: TUBES, radios, transmitters,
.receivers, gyros, bearings, connectors,
relays, lamps, synchros. Hyness Company,
709B Delair Road, Cranbury, NJ 08512-4212.
Phone: 609-395-1116, FAX 609-395-1117.

WANTED: MILITARY “MILES” systems.
Parts, transmitters, receivers, heilmet and
chest sensors, test sets, manuals, etc. BPB
Assoc., 1977 High St., Longwood, FL 32750.
407-330-3408, FAX 407-330-3498.

WANTED: ELECTRON tubes, ICs, semicon-
ductors. Astral, PO Box 707NV, Linden, NJ
07036. Call 1-B00-666-8467.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Also we buy
test equipment manuals, catalogs. Pepper
Systems, 214-353-0257; 214-902-9511 FAX.

EXCESS INVENTORY WANTED:
Transistors, semiconductors, capacitors, PC
boards, & diodes. We buy it all!! Contact:
SEMITECH, INC., 334 Cooper Road, Bldg.
A., Berlin, NJ 08009. Phone 609-768-0030,
FAX 609-768-5690.

WANTED: ELECTRICAL materials, Allen-
Bradley, Agastat, Appleton, Crouse-hinds,
T&B, Square D, Pyle National, Russel & Stoll,
circuit breakers, fuses, connectors. Call
Beiner Sales, 805-376-9044, FAX B05-376-
8207.

WANTED: OLD, new, used, Western
Electric, RCA, Telefunken, GE, Jan,
Mcintosh, Marantz, Dyna, Fisher, JBL, EV,
Tannoy, Jensen, EMT, Thorens, Fairchild,
Altec, Westrex: TUBES, ers, amps, etc.
Maury Corb, 713-728-4343, FAX 713-723-
1301.
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WANTED: NEW and used vacuum tubes;
write or fax your address for latest bid sheet
showing the prices we pay. Antique Triode,
653 Commercial Street, Box A2, Farnham,
NY 14061, FAX: 716-549-5379.

WANT USED or surplus DC motor controls or
adjustable frequency AC drives, 1/2 HP and
up. DC motors fractional to 3 HP. C.
Woodruff, 5507 55th Ave. So., Seattle, WA
98118. Voice/Fax 206-723-8487.

MICROWAVE MIKE, the RF Plumber, needs
waveguide, fixed and transportable
microwave radios, and related hardware. Fax
your available inventory to 609-875-7577 or
Call 609-875-1189.

| WANT it and | want it now. | want all of your
SIMM memory. IBM, Mac, new, used, even
defective. | want it all. Highest $ paid. Now
selling memory. We can beat any printed
price in Nuts & Volts. Call 1-800-4-MEMORY
now! Voice/FAX.

WANTED: HIGHEST prices paid for Western

Electric tubes and equipment, also wanted

2A3, 10, 45, 50, KT-66, KT-88, 5691, 5692,

6550(st), and Altec 604B/C speakers. Don

Singerhouse, PO Box 768, Maywood, NJ
' 07607. Phone/Fax: 201-843-8682.

BBS & ONLINE SERVICES

SIMPLE INTERNET PUBLISHING! No com-
puter needed. Send $19.95 for kit to:
NetPlace, PO Box 700309, San Jose, CA
95170. Price includes your original designed
page on the Intemet for a yearl 1-888-NET-
PLACE (toll-free).

SHARE REPAIR. E-Mail tech support for TV-
VCR technicians. For information, E-Mail:
rhett@dump.com

EDUCATION

LEARN PC ASSEMBLY LANGUAGE. Disk
$5, book $15, assembler $5. ZIPFAST, Box
12238, Lexington, KY 40581-2238.

CLOSEOQUT! QUICK REFERENCE GUIDES
for the following computer programs (IBM-
PC): WordPerfect for Windows, Microsoft
Word for Windows, and Lotus 1-2-3. Sold in
stores for $9.95+. Now $6 + $1 S&H. While
quantities last. Cash, check or money order.
1222 Magnolia Ave. Ste. 105-133, Corona,
CA 91719,

DON LANCASTER'S ACTIVE FILTER
COOKBOOK is back in print. Autographed
copies of the seventeenth(!) classic printing
$28.50. SYNERGETICS PRESS, Box 809-N,
Thatcher, AZ 85552. 520-428-4073. Visa/MC.

ESP, BIOELECTRICITY, microwave hearing
introduction comprehensive booklist $1.
Research Associates, PO Box 3583, Boynton
Beach, FL 33424-3583.

C2/EPCC Quick Reference Library for electri-
cal and computer engineering hobbyists and
students. See our Admart ad. 1-B00-988-
4499,

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster’'s newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru's underground classic for $18.50.
Synergetics Press, Box 809-K, Thatcher, AZ
85552. 520-428-4073. VISA/MC.

KNOWLEDGE CARDS. Facts and formulae
from math, English, science, and electronics.
Fun and educational. For elementary school
thru college. Box 12238, Lexington, KY

1

INESS OPPORTUNITIES

IBM MONITOR REPAIR. $75,000 possible.
Homebased business or shop. Technical
know-how provided. 104 models. No invest-
ment. Details: USA $3 cash. Canada $10 US
funds. Randall Associates, PO Box 2168,
Van Nuys, CA 91404. No messages, FAX
ONLY 818-990-5916 Kent.

RECOVER “SCRAP GOLD” from old com-
puter junk. Free information packet. Call 24
hours: 603-645-4772.

$60,000-$100,000/year working from home.
Computers, laser printers, electronics busi-
nesses. Complete programs and training.
Ln%tgn}e: Catalog, Box 1056, Jeffersonville, IN

RECOVER PURE gold from old electronic
junk and broken scrap jewelry. Free informa-
tion! Just dial 403-425-6049 from your fax
machine to my fax-on-demand and retrieve
document #27.

HOLDER OF US Patent #4,797,671 (Motor
Vehicle Locator System) wishes to license or
sell technology. System is of relatively simple
design and is NOT GPS-based. Call 518-
356-1879 for details.

CLOSING AUTO radio repair shop. For sale:
OEM parts 1950s to 1970s from Bendix,
Delco, Motorola, Philco including RF & IF
transformers, coils, audio transformers, vol-
ume controls, etc. Also, over 1,000 used
radios from 50s thru 70s plus Becker and
Blaupunkt units. Also, over 100 odd sized
speakers, mostly German. Plus Sams AR-1
thru AR-340 and service manuals for Becker,
Blaupunkt, Clarion, Delco, Jensen, Proton,
Philco, Ford, etc. Write to: Tristech, 939 Post
Street, San Francisco, CA 94109.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru's underground classic for $18.50.
Synergetics Press, Box B09-K, Thatcher, AZ
85552, 520-428-4073. VISA/MC.

GOLD! EXTRACTION, recovery and refining
gold from scrap electronics. Book contains
chemical formula and process $35. Strategic
Technology, Box 145-V, Newville, AL 36353.

INTERNET SCREEN PHONE. Distributors
needed! 1-B00-374-6477 #1959. AXEMAN@
ALPHA.WCOIL.COM

EARN $600/day recharging toner cartridges,
ink jets and ribbons. #10 SASE: Recharge,
Box 1056, Jeffersonville, IN 47131.

ELECTRONIC KITS!
VOICE CHANGERS!

AND MORE!

TOLL FREE ORDER LINE: 1-800-336-7389

ELECTRONIG

KiiS!

TECH SUPPORT NUMBER:
XANDI ELECTRONICS, INC.

FAX LINE: 1-602-731-4748
1-602-894-0992

MANUFACTURER OF HIGH QUALITY KITS

143.775 MHz CRYSTAL CONTROLLED TRANSMITTER KITS |

Transmits continuous beep-beep-beep
Ideal for locating lost or stolen items
Range up to 1/2 mile

Sensitive built in microphone
Range up to 1 mile
Custom frequencies available

CRYSTAL TRANSMITTER KITS

® Ultra-miniature surface mount construction.

lg.

XBD500
$149.95

Range up to 1/2 mile

ig‘; ' ® E-Z kit approach makes assembly a snap. :NF“"M'NHM ty.
: = £.2 ® Miniature battery and holder mounted s cm .'m.“ mﬁ:
XTR300 XTL3000 XTL1000EZ directly to the circuit board. NN L) =

Ez EZ 1 ®ransmit to any scanne lype receive . mcMﬂm

¢ i y r iver ircu r

$79.95 $99.95 $69.95 e e e @ Ad
XTR300 XTL3000 XTL1000 ® Audo jack forprivacy ar phone.
TRACKING TRANSMITTER KIT LONG RANGE TRANSMITTER KIT  TRANSMITTER KIT Any intercepted signal causes an audio

Sensitive built in microphone

Custom frequencies available

tone that increases from a low pitched
grmmtoahlgnprmadsquealaslhesg-
nal strength increases.

88-108 MHz
FM RECEIVER

XMR2000
$20.95
®Worlds smallest
FM radio.

®As small as a
hearing aid.
®Weighs less than
1/4 oz.
® Digital touch tuning.
®|deal for use with our 88-
108MHz FM transmitters

KSP 250EZ
$34.95

5 & ﬁ” @@"

XTR'!OOC XTI'100C

88-1 08 MHz FM TRANSMITTER KITS

2 G o>

XST 500EZ XWB 1000EZ
$49.95

XST 500 Voice transmitter. Range up to 1
mile. Supersensilive mic. Uses 8 volt
Uses surface mount components.

XWB 1000 Voice transmitter. Range up to

1/2

board. Uses surface mount components.
XFM 100 Voice transmitter. Range up to 1
mile. 9 v battery and leaded components,
XSP 250 Super-miniature telephone
transmitter. Range 1/4 mile. Powered by
phone line. Uses surface mount component.
XTR 100 Tracking transmitter. Range up to |
1 mile. Uses 9 volt battery. Transmils a BEEP

- BEEP - BEEP tone

XTT 100 Telephone transmitter. Range up

ttery.

mile. Includes mic and battery on circuit

XPC 400 XVS100
TV TRANSMITTER
® Use any TV or VCR with

@ About half the size ol a
pack of cigarettes. ® Transmits video and

.Seemﬂmmmmmugh.m1mmw
Adsembled $260.95 EzKit $29.95

TV CAMERA
400LINESOFRES o\ o vpoano. VCR,

® Uses the UHF TV band.

® TouchTone coded for secure operation.
® Stop burglars and intruders.
@ Reliable 24 hour protection

® Works with any 400-550MHz scanner.
@ Gain: 6 dB typical.
@ Noise figure: 3 dB typical.

$29.95 $19.95

o1

mile. Uses 9 volt battery.

PHONE VOICE CHANGER

16 levels of digital voice changing. Sound
tougher, older or younger, female or male.
Powered by 4 AA batteries. (Batteries not
included).

Works with regular or
mutti-line phones.
Connects between
handset and phone. Note
will not work with cordles:
or handset type
telephones.

T-2001
Assembled
$69.95

XLB-3 $3.95
3V CAMERA
BATTERY
XLB-9 $8.95
9V LITHIUM Small 3V Lithium
BATTERY battery. For use
Worlds most powerful with XTL3000,
AV batteryl Twice the life | XTL1000, XTR300,
of alkaline batteries. and XWB1000.

PROJECT BOX
b $14.95
Ideal project box to give your

kits that
drilled for the following kits: XFS108,
XPS

rofessmnaf look. Available custom |

1000, XLC300, and XVA250

radio.
@ Has built-in microphone

XANDI ADVANCED HOBBY KITS

KIT
@ See at a glance if your being lied to! @ Separate level control for both left

=2
\ XLC g00C XVA 250C
XPS 1000C $49.95 $49.95
$55.95
TELEPHONE SNOOP KIT SCANNER CONVERTER KIT(800-950Miz) VO!CE-STRESS ANALYZER KIT
.S;éhy?)uﬂ:emanywheraandnsarm- L gém‘l’nthm:;ﬁ:gdfnverage of the 80O to @ Subject need not be present. Works

with voices from recordings, TV or ® Output level circuil with test points for

® Easy to use LED display output.

XFS 108C|
$39.95

B8-108 MHz — ; FM STEREOQ

TRANSMITTER
and right channels.
quick and easy tuning.

® Transmit from any stereo audio source
to most any FM stereo receiver.

Serving the public since 1981

Ay

“‘\?' RLECTRONICS, INC.
1270 E Broadway Rd. # 113
Tempe AZ 55282y

WE ACCEPT CHECK, VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

SEND $2.00 FOR COMPLETE CATALOG

Write in 133 on Reader Service Card,

=0

REFUNDABLE ON
FIRST ORDER

SEND MAIL ORDERS TO:
XANDI ELECTRONICS
BOX 25647

TEMPE, AZ 85285-5647
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Serial Display Modules

We offer top-quality LCDs that accept data through a serial
interface at up to 9600 baud. Easy to use with computers and
controllers (e.g., BASIC Stamps, PCs)—if you can send serial
(RS-232), you can have a display working in minutes!

Contact us or download
sample user manuals,
catalogs, schematics
and other docs from our
FTP archive.

OEMs: serial-to-LCD
chips and boards
available at great
quantity discounts

Counterfeit Kits

Designed by the author of the Stamp Applications column, the
Counterfeit is no fake! It's the genuinely easy, truly inexpensive
kit equivalent to the BASIC Stamp | microcontroller. Get started
with microcontrollers today with a $69 Counterfeit Development
System, or add a Counterfeit to your Stamp collection for $29.

Padis for turbo options
Reset button /O header

EEPROM memory for SIP socket for easy
autostarting BASIC connection of
programs up to 100 pullup/pulldown
instructions resistors

$29

Great low price
2 Genuine Parallax PBASIC-1 chip
Programming header

Mini Serial Servo Controller

Control hobby servos with a Stamp
or PC computer. Build robots,
automated camera positioners, test
equipment, etc. The Mini SSC
generates precise, stable
servo-control signals based on
simple, serial instructions. Want to
know more? Get our catalog or
download info from our Internet
archive.

329 kit
$44 assemvled

Scott Edwards Electronics

We accept Visa, Mastercard, Discover, and American Express.
Personal/company checks OK for mail orders. CODs incur a handling fee.

Scott Edwards Electronics * PO Box 160 = Sierra Vista * AZ = 85636-0160
ph: 520-459-4802 » fax: 520-459-0623 = e-mail: 72037.2612 @compuserve.com
Internet: ftp/fip.nutsvolts.comvpub/utsvolis/scott

BASIC Stamp is a registered trademark of Parallax Inc.
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GET THE COMPLETE PICTURE!

CALL 1-888-561-4796

For all your Cable TV needs * All Major Brands

CF-2BB....

Black-BB ... $195 S-80...

READY TO PLUG & PLAY

10 pes. Minimum Includes Remotes

Auto-BB. ... $250 PIO-6300....$225 S-0068.....8$275
$215 PIO-6100. ...

CALL 1-888-561-4796

ANYONE IMPLYING THEFT OF SERVICE WILL BE DENIED!!

$195
. 8175

Write in 56 on Reader Service Card.

HOME AUTOMATION DEALERS WANTED.
Free information. Call 1-800-838-4051 or fax
name, address, and telephone to 402-729-
3863.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-842-5953, FAX: 818-845-
3613.

THE CASE AGAINST PATENTS.
Thoroughly tested and proven alternatives
that work in the real world, $28.50. SYNER-
GETICS PRESS, Box 809-N, Thatcher, AZ
85552. 520-428-4073. Visa/MC.

DID YOU know Chaffin Electronics offers:
Programming service, circuit board manufac-
turing, thousands of obsolete and hard to find
ICs, same day shipping, computerized paris
search? Call for more information. Phone:
614-574-4456 or 6906, FAX: 614-574-2124.

REPAIRS/SERVICES

PRINTED CIRCUIT boards from your art-
work. For quotes, call or fax requirements.
ILIADIS 904-641-9942.

18,000 Plus TECHNICAL REPAIRS for TVs,
VCRs, projection TVs, CAMCORDERSs, CD
players, & audio organized in an EASY to
use computer program. The TECHNICAL
TIP REPAIR program. PROFESSIONAL
BOARD LEVEL & COMPONENT LEVEL
REPAIRS. ADD your own tips. PRINT tips.
Ask about our TIP EXCHANGE policy with
FREE updates. Works on IBM compatible
computers with a hard drive (also on some
Apple Macintosh). Only $150 & FREE SHIP-
PING. Works in DOS, WINDOWS 3.1 & WIN-
DOWS 95. FREE DEMO. HIGHER INTELLI-
GENCE SOFTWARE, 60 FARMINGTON
LANE, MELVILLE, NY 11747. CALL 1-800-
215-5081/516-643-7740.

PICS, GALS READ if you've lost your mas-
ters. Programming service available. Call for
info. Network Sales, 616-683-0500.

CBTV REPAIR. We specialize in all convert-
ers. Give us a call: 405-634-1580.

WINTER SALE. Having trouble with a lost
master file for a GAL, PAL, or microproces-
sor? We can help. We will extract the exact
code on most of these types of devices. We
will work with almost any manufacture and
device. We will work with device types and
manufactures that other companies cannot.
We can also provide design layout, schemat-
ics, and generate printed circuit board Gerber
files for your project. Back to the sale: PIC
16C54, 55, 56, or 57. GAL 16Vv8, 20v8,
22V10, 6001, 6002. Save 15% on extraction
cost. Save 20% on PAL devices. This is for
December and January ONLY. For more
information, please look us up at
http://www.acdinc.com or call 703-764-5361
or write ACD, Inc., 5765-F Burke Centre
Parkway, Suite 317, Burke, VA 22015 and
enclose a legal size SASE. We will only work
with copywritten secured devices when the
copyright holder is the customer. ACD, Inc.
also works with secured devices that have
not been copywritten. Have a merry
Christmas.

TIRED OF IRONING? SS PCB service. No
$set-up! Free scanning available. Get out
those back issues! FIRST PROTO, 4201
University Drive #102, Durham, NC 27707.
919-403-8243.

EXPERT RADIO repair on CBs, scanner
radios, FM two-way radios, amateur radios,
cordless phones. Fair prices, reasonable
turnaround. Flat rate + parts. Free estimate.
1-800-660-1118 CTP, 517 Lower Terr.,
Huntington, WV 25705.

CABLE CONVERTER REPAIR:
Specializing in all Zenith models. Very rea-
sonable price. Give me a call. 619-630-1909,
ask for Paul.

LAS VEGAS NEVADA

ALL ORDERS MUST NOW BE MADE THRU OUR WEB SITE:

(11411H

//www.cableman.com

OUR CURRENT CATALOG WITH PICTURES, PRICES LOCATED UN WEB

MHz FILTERS ALL FREQ . w $200
RF EXTERNAL ACTIVATORS 5 @ $375

3-WIRE QUICKBOARDS ... .. 10 @ $100
2-WIRE QUICKBOARDS .. ... 10 @ $120

MUCH, MUCH MORE ON OUR WEB SITE

— NO WASHINGTON STATE OR NEVADA ORDERS —
Largest selection and lowest prices coast to coast.

PIC 16C54RC/P . .........

PIC1BC58 RC/P o vvvvvvnss 100 @ $185
PIG IBGET XT/P Cosan vt 100 @ $210
IBVBEAL . . SRR 100 @ $100
MCE8HCT7058A ........... 100 @ $850

4-WIRE NO E-4 MAPPING ... 10 @ $110




COUNTERSURVEILLANCE
MANUFACT URER

Starlite Electronics

BUY 5 [FuLLy ILLUSTRATED INSTRUCTIONS) BUY 5
Al-6600 3 FULLY ILLUSTRATED INSTRUCTIONS.
PHONE Tap (| Ve [ 189 GET'2 FULL TECH. SUPPORT. GET 1
Detecror TRANSMITTER FREE! FREE!
DETECTS: 3 DerecTor =
. ?adio Frequency ; ) D%CJ\?: ltemid. = _pci1-pc 10
+ Body Wires : .
« Series and Peralel Taps + FM Wireless Mics Star Vi Quick Kits 19.95- 14.95
* Line Impedance Taps A ||+ AM Transmitters Star VI Loader 24.95- 19.95
* Extension Phone Listeners + UHF Transmitters One Wire Multi Mode Kits 34.95 - 29.95
Star 7 2/R 5/V 3 Wire-
A[';;%%‘% g 1| $379% Multi Mode Kits 33.95- 28.95
:Qll: Phone “'rl'aps a&n reir;smhsrion im Li:rﬁrﬁﬁ': P Star 7 FSK Transmitter "Standard” 99.95-89.95
i b R : oL Star 7 FSK Transmitter "RE-SPAWN" 129.95 -109.95
. ﬁ:h Bigjy bu\';‘ﬁresm'l'gﬁnm and Iance Microphones ; : s, =
Hin noise general :
ftermid _Pc1-Pc 10
I e ¢ P Mecoxme A/S - 50 Quick Kits 34.95-29.95
DEmTEy%TS: A el 8L A/S - 70 Quick Kits 34.95 - 29.95
i res * rel icsS . £
+ AM Transmitters « UHF Transmitters | ‘495" I A/S -80 OU’_Ck K{ts 34.95-29.95
+ Tape Recorders « Video Equipment A/S - 90 Quick Kits 34.95-29.95
Alerts User By Vibrating andlor fluminated LEDs A/S - 86 Quick Kits 34.95 - 29.95
WSS-100 WireLESS SURVEILLANCE SYSTEM 649" 1
Sees & Hears EVERYTHING! i i
FE?E&% B ltermid 3 Pc1- Pc 10
.2 io Transm
: ekl i PIO BA 51 - 67 29.95 - 24-95
4 Channel Receiver » 300’ Transmission Range
+ Black & White CCD w/ Auto-iris Lens + 410(H) TV Line Resolution PIO BA 51 - 67 Never Needs resetting! NO E4_ 34.95 - 29.95
«FCC Approved Frequency PIO BA Writer 38.95-33.95
: : PIO FSK Transmitter "Standard"” 99.95 - 89.95
AMERICAN mummnnﬂs lm: PIO FSK Transmitter "Custom 119.95- 115.95
{ 119 ROCKLAND CENTER ~ SUITE 315 - NANUET, NY 10954
Vows: [914) 7356127 - Fax: [914) 735-3560 ¥ 3
| HITP.//WWW.SPYSITE GOM - E-Mav: AMERICANG@SPY SITE COM Mermid _ Pc1-10 _Mermid _Pc1-10
Z-F1 12.95-9.95 TC-03 17.95-12.95
Write In:23 on Honoerkstyioe CREY: Z-Tac3 _16.96-13.95 TC-07 17.95- 12.95
ENGINEERING CONSULTING. Product PINBALL MACHINES! Books, Magazines, sesrese NATE seessne
development from conceptual to manufactur- Manuals, Diagrams, Supplies, Parts. $2 cata- SALE {Sept.} 1 <
ing stages. Digital, analog, and RF expertise.  log, Marco Specialties, 5290-N Platt Springs It is not our intent
framnanne vy Siaemmenesis | | 00260 | o | ra lnses e
’ . are aesign tor 5 Ly . E-Mail; X.net- al Wil
IBM PC. ASIC design using XILINX. In—ﬁouse com.com www. magenta.com/marco 2.50 .ea‘ 718-843-7671  718-843-7627 not assist any one
schematic capture and PWB. Steve Hicks, You Wire.

DiaSystems Electronics, 7508 E. Granada
Rd., Scottsdale, AZ 85257. 602-970-3162.
steveh @terrestrial.com

WELD ALUMINUM WITH PROPANE! Now
you can weld alum. and other metals with
propane fuel, with our special alloy rods.
Easier than solder. No flux. As strong as heli-
arc. Repair or fabricate antennas and more.
E-Z instructions. Money back guarantee. One
pound kit (22 rods) $29 including 2nd day
postage. Weeks Dist., 36 Carolina St.,
Taylors, SC 29687. 1-800-547-WELD (9353),
Fax 864-244-6349. MC, Visa.

PRINTED CIRCUIT BOARD DESIGN.
Surface mount and thru hole technology. For
quotes, please fax or E-Mail your require-
ments. ZoTech, Inc., 407-255-1915, Fax
407-676-7883, zotech@iu.net

HARDWARE & SOFTWARE ENGINEER-

ING. Zagros Robotics, PO Box 460342, St.
Louis, MO 63146-7342. 314-768-1328,
zagros@mo.net

L ELTROVIK
S B Ve X Kt

For MORE Low-Priced Ilitems Send For
FREE 168-Page Catalog

WELLER SOLDERING STATION - oL wie 100
* Variable power control (5 to 40 watts) . 0
$9795 B

315 B2

+ Replaceable heating element
SCOPE PROBE - s Mz

* Quality light-weight pencil iron
Part No. E0603WLC100

DUAL-TRACE OSCILLOSCOPE

Goldstar 9020 SWITCHABLE X1, X10 s-‘ 295
20MHZ 333900 / Part No. EO5SPAK220
= SWITCHES

DIGITAL MULTIMETER ' 18 POS DIP .......... 60¢ ea.
WITH CAP/EREQUENCY/ :
TMISSTUR TESTER. 3348 | Toggle Mini SPOT ....50¢ ea. gy,
Part No. EO1DM645 ﬂ’&‘z COMPONENTS

mcpreceson FUNCTION GEN. [ LM555 1 Min ............. 22¢ ea,

5 MHZ W/ DIG. DISPLAY LM741 10 Min.... . 216 ea.

MODEL m; = . 3’;&?% ;&c e,

ﬁ : ,| k.. 30¢ ea.

230 e s¢ .
ALLIGATOR LEADS PN2222 10 .

SET OF 10 - |Red LED T 1% 10 M. . =
Part No. E05ALS1 52"' % Green LED T 1'}. 10 M. .. % ea.

520 + shipping. Sehool Purchase Orders, VISA! MC, Money Order. Prepaid.
PERSONAL CHECKS, NO COD. NJ Residents: Add 6% Sales Tax.

Blair Road+ Avenel, NJ 07001-2293

http://www.elexp.com (Email: electron@elexp.com)

In NJ: 908-381-8020

800-972-2225 "¢\ 083811572

Write In 162 on Reader Service Card.

mdomym

Write In 173 on Reader Service cll'd-

The Pocket Programmer

32 PIN
28 PIN
24 PIN

INTRONICS,

oot s (NG

-
x
=]
&
3
W
-
=
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a
Q
=

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 and Eprom

Emulator to 32K X 8. Only $129.95

Same Name, Address & Phone Number for 13 Years......
Now isn't that Amazing ?

Intronics, Inc.
Box 13723 / 612 Newton St.

Edwardsville, KS 66113 Add $4.75 COD
Tel. (913) 422-2094 Add $4.00 Shipping
Fax (913) 441-1623 Visa / Master Charge

December 1996 99
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B VIDEO | |Electronic Kits
1-800-249-3025 -
===BASEBAND REPLACEMENT S=== ti
THE BOSS SERIES 1/2/3
MILLENNIUM3 OR PANASONIC
SINGLE 5L0T 10LOT
5 195
B8 550 SERIES 1/3
SINGLE SLoT 10LoT
MAESTRO
SUPREME MSX-750 CCDCamera............... 125.00
v s 44 2o - New Item! 6 LR. Led’s on Board,
$219 3250 $240 works on light as low as 0.1 Lux.
===NON-BASEBAND REPLACEMENT 8===
TIMELESS S-7 Two Stage FM Transmitter ......6.13
S8-TVES Ultrasonic Movement Detector.19.88
(VIPER) MILLENNIUM Audio to Light Modulator......... 8.88
VM7 / VMB / VME Telephone Line Relay Switch..84.35
SNGLE S5LOT 10L0T Combination Lock ............... 13.83
$149 $135 $125 Esght Algenite) (ST 1l el 10.93
NOVAVISION Pir Movement Detector ......... 26.45
5700 / 5800 / 5800 3 Light/Dark Relay Switches...22.25
SNOLE 5L0T 10LOT
$209 $185 §175 For a complete listing of all our
53>333>BASIC CONVERTERS <<eccee products call for a FREE catalog.
SNGLE 1oLoT Or
CENTURION  $85  $57 visit our Web Page @
TMELESS 368 359 http://www.bergers.com
MILLENNIUM $73 $64
VIEWSTAR $69  $58 Berger’s Equipment
V38 60 359 Tel: 1-800-588-KITS
PANASONIC $76 $67
E-Mail [tech@bergers.com]
+++++++ADD-ON DESCRAMBLERS+s++s++

Write in 50 on Reader Service Card.

8NGLE 10LoT

VT $49 338 s
TNT $59  $46 = : _ >
o e excez .
PIO+ $69 353 " i R Y ¥
1000-P 45 537 L & E.: E R B &- L@
80-P $49 $39 Continued from page 42
AM-FLAG $39 $29 OH - MIDDLETOWN - Hamfest. SW Ohio Digital
SIGMA 8 $42  $M PA - LEBANON - Computer Show, Lebanon Valley
FILTERS $15 $10 Expo Center. MarketPro 301-084-0880 xt15

PRICES ARE SUBJECT TO CHANGE VA - RICHMOND - Computer Show. The Showplace.

CALL FOR LARGER GUANTITY PRIENG MarketPro 301-984-0880 xt15

Write In 86 on Reader Service Card.

G
i

ACP’s 77th GIANT
SCOM PUTER

Jan 26"

REE Admission & Parking
Shop 100's of Sellers

in ACP's Giant Parking Lot

Since 1976

1310 E.Edinger
Santa Ana, CA
714-558-8813

FL - MIAMI - Computer Show. Coconi
Center. MarketPro 301-984-0880 xt15
OH - DAYTON - Computer Fair. Dayton Convention
Center. Trade Show Productions 513-263-3378

OH - DAYTON - Computer Show. Montgomery
County Fairgrounds. MarketPro 301-984-0880 xt15
VA - NORFOLK - Computer Show. Norfolk Scope.
MarketPro 301-984-0880 xt15

IL - GLEN ELLYN - Computer Show & Sale. College
of DuPage. Main Arena of Phys. Ed. Bldg. 9:30am-
3pm. Computer Central Shows 847-940-7547

MA - SWANSEA - Computer Show. Venus DeMilo.
9:30am-2:30pm. Northern Computer Shows
508-744-8440

MD - BOWIE - Computer Show. Bowie State
University. MarketPro 301-984-0880 xt15

NY - YONKERS - Electronic Flea Market. Lincoln
High School. Kneeland Ave. Sam-3pm. Otio
914-969-1053

OH - BROADWAY - Winter Ham Radio Fair. State
Hwy 347 W. of State Rt. 31. 8am-3pm. 937-246-5943
OH - NELSONVILLE - Hamfest. Sunday Creek AR
Federation. Allan Withem 614-767-2766

CABLE CONVERTER OR SELL DESCRAMBLERS -
CONVERTERS , SATELLITE

. DIAGNOSTIC TEST MODULES ) quiPMENT OR ANY KIND OF

WE CARRY A COMPLETE LINE OF : EXTERNAL
DIAGNOSTIC TRANSMITTERS, WIRELESS QUICK
- INSTALL TEST BOARDS, DYNAMIC MULTI MODE
TEST BOARDS, AUTO MULTI MODE TEST BOARD
40 PIN DIAGNOSTIC TEST MICROPROCESSORS &
RATCHETING MAGNETIC SECURITY TOOLS.
__**FOR MOST BRAND NAME CONVERTERS**
| WER'E OPEN MON-FRI 8AM-7PM SAT I0AM-2PM
VISIT OUR WEB SITE & SEE OUR CATALOG ON
THE INTERNET HTTP://WWW.800-GOCABLE.COM

800-GO-CABLE (For orDERS ONLY)

DECODING DEVICES !!!

BUY FIVE MODULES
AND GET ONE FREE
WE STOCK REMOTES!!

VISUAL COMMUNICATIONS INC Ve

717-620-4363 FOR CATALOG & TECH SUPPORT) ™

100 December 1996/ Nuts & Volts Magazine Write in 115 on Reader Service Card.

Advanced Computer Products, Inc.

: —=
PERXSTO

PA - DICKSON CITY - Computer Show. Ganetti
Manor. MarketPro 301-984-0880 xt15

VA - RICHMOND - Hamfest. Amateur Tel }
cations Soclety. The Showplace, 3000 Mechanicsville
Tnpk. 8:30am-3:30pm. Craig Spain 804-526-9838

MD - TIMONHIM - Computer Show. Maryland State
Fairgrounds. MarketPro 301-984-0880 xt15

OH - NILES - Computer Show. Eastwood Expo
Center. MarketPro 301-984-0880 xt15

VA - RICHMOND - Comp: Show. The Showp
MarketPro 301-984-0880 xt15

IN - FT. WAYNE - Computer Show. Allen County
Fairgrounds. MarketPro 301-984-0880 xt15

IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 3655 E. Raymond St.
317-299-8827

MA - STURBRIDGE - Computer Show, Sturbridge
Host Hotel. 10am-3:30pm. Northem Computer
Shows 508-744-8440

MO - ST. CHARLES - Hamfest. St. Louis Repeater.
James E. Welby 314-353-2000

TN - GALLATIN - Hamfest & Computer Show.
Gallatin Civic Center off Hwy 31E. 8am-2pm. Bill
Femell 615-230-7923

VA - HARRISONBURG - Computer Show. Rocking-
ham Co. Fgnds. MarketPro 301-984-0880 xt15

Computer Show. Central FL
Fairgrounds, Bldg. B. MarketPro 301-984-0880 xt15
MD - GAITHERSBURG - Computer Show. Montgo-

mery Co. Fairgrounds. MarketPro 301-984-0880 xt15
OH - CINCINNATI - Computer Show. Cincinnati
5

CA - SANTA ANA - Swapmeet. ACP Parking Lot.
Mary Russo 714-558-8813

IL - VILLA PARK - Hamfest. WCRA. 630-545-9950
IN - FT. WAYNE - Computer Fair. Ramada Hotel, off
169 exit 105A. 10am-3pm. AGI Services
317-299-8827

IN - SOUTH BEND - Computer Show. Century
Center. MarketPro 301-984-0880 xt15

MD - ODENTON - Hamfest. Maryland Mobileers
ARC. Jim Botluk 410-280-9815

MI - MIDLAND - Computer Show. Holiday Inn. US-
10 @ Eastman Rd. Exit. Five Star Productions.
810-2300988

NH - NASHUA - Computer Show. Sheraton Tara
Hotel. 10am-3:30pm. Northern Computer Shows
508-744-8440

OH - DOVER - Hamfest. Ohio National Guard
Armory, 2800 N. Wooster Ave. Howard Blind 330-
364-5258

PA - WILKES BARRE - Computer Show. Genetti's
Best Western. MarketPro 301-984-0880 xt15

VA - RICHMOND - Computer Show. VA Sports
Arena. MarketPro 301-984-0880 xt15

Continued on page 106



FREKE!!!

COPrY
7-WAY 7-WAY

CA'T

IMPORTANT LATE NOTICE!
WE NOW HAVE Does... 1. All MOTOROLA’s (including 951C & Elite)!

STAR 2. NEC’s P1, P2, P4, P6, P7! 3. AUDIOVOX (includes
new 800)! 4. GE-ERICSSON (includes new version)!
T AC 5. MITSUBISHI/DIAMONDTEL! 6. SONY (H333) AND
7. PANASONIC! FULLY ASSEMBLED 5-YR WARRANTY.

*DETAILS...

SIMPLY BUY ONE 7-WAY COPY
CAT AT OUR REDUCED PRICE OF $2995 WHICH
INCLUDES ALL CABLES AND WE’LL SEND YOU A

SECOND 7-WAY COPY CAT.. FREE!** ...

ORDERTODAY

FREE!U!/-WAY
COPY CA'T!!

ABOUT US

Midnight Communications (a division of Cellular Technology Group) was one of the first importers/distributors of the “stand alone” programmer
(i.e. “black box”, “copy cat”, “kopy cat”, etc..) WE ARE PARTICIPANTS IN THE BBB’s CARE PROGRAM AND DO NOT OPERATE OUT

OF A LETTER SUITE OR USE A P.O. BOX. You are invited to call or visit us at 2170 Roswell Road, Marietta (Atlanta) GA. 30062. Purchaser

of any product agrees to comply with all local, state and federal laws, including all FCC rules and regulations. All products are sold for
EDUCATIONAL PURPOSES ONLY. VISIT US ON THE WEB http://www.celltec.com NO GEORGIA SALES..

CALL US TODAY AT 770.973.8474 or e-mail ctg@mindspring.com
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REED SWITCHES

EM/Meder reed switches are
glass encapsulated, hermetical-
ly sealed, and feature ruthenium
and rhodium contacts, both sput-
tered or plated with pull-in sorting to
+1 A/T. Ranging from 7.5 to 50 mm
long and 1.8 to 5.6 mm diameter,
they are available packaged as sen-
sors, or individually can be cut,
formed, and supplied with various
lead length extensions.

GEM/Meder reed switches are
priced according to size, quantity,
and customer specifications.

For more information, contact:

GEM ELECTRONICS, INC.
160 FERNWOOD DR., DEPT. NV
EAST GREENWICH, RI 02818
401-885-8454 FAX: 401-885-1741

WWV BROADCAST RECEIVER
<=8

amtronics, Inc. announces a
new low-cost dedicated receiver
{N st for listening to the 10.000 MHz
WV broadcasts. The new model
RWWYV is a very sensitive and
selective AM superhet receiver PCB
m&dule crystal-controlled on 10

The RWWV operates either on
a 9-12 VDC power supply or a nine-
volt battery (not supplied). It has a
50W input you can connect to any
type of HF antenna. It is so sensi-
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430 PRINCELAND CT., CORONA, CA 91719

Showcase your NEW PRODUCTS here to help stimulate your product’s success.
Submit all news releases, product information, and/or;
photos to:

NUTS & VOLTS MAGAZINE

- NEW PRODUCT EDITOR,

tive, you can even get good recep-
tion with just a small length of wire
or an indoor whip antenna. The
RWWY has a speaker amplifier and
even a squeich circuit to mute the
audio if the signal fades into the
noise.
For more details, contact:

HAMTRONICS, INC.
65-N MOUL RD., DEPT. NV
HILTON, NY 14468-9535
716-392-9430 FAX: 716-392-9420

I2C™ SERIAL EEPROM DEVICES

icrochip Technology, Inc. intro-

duces 1K-bit and 2K-bit serial
EEPROMs designed specifically for
embedded smart card applications.

The new devices, the 24C01SC
and 24C02SC, are standard 12C
memory devices with bondpad loca-
tions optimized for smart cards
based on ISO standard 7816
requirements. The 24C01SC and
24C02SC are or% anized as a single
block of 128 x 8-bits or 256 x 8-bits.
These devices also have a page
write capability of 8 bytes.

For more information, contact:

MICROCHIP TECHNOLOGY, INC.
2355 W. CHANDLER BLVD.
DEPT. NV
CHANDLER, AZ 85224-6199
602-786-7200 FAX: 602-899-9210

HUNTER RECEIVER & REMOTE

treet Smart
Security is
now shipping “Hunter,” a
nel programmable receiver and 15-
channel long range remote. Each
channel has ﬁrograrnmable outputs

six-chan-

of pulse, latch reset with condition,
standard latch, 30, 60, or 90 second
timed outputs.

Each channel can hold up to
eight remotes giving you a possible
total of 48 remotes on this receiver.
The six low-voltage outputs can be
used with alarm panels, garage
doors, home automation, and elec-
tric door strikes.

For secure transmissions, each
four-button remote uses a mathe-

looking for new and interesting electronic items.

matical algorithm to produce 70 bil-
lion randomly rotating codes. This is
the same technolegy used by the
FBI and Department of Justice. The
four-button remote can control up to
15 channels on a micro sized
remote.

The Hunter receiver is $99.95
and each four-button remote is
$39.95.

For more information, contact:

STREET SMART SECURITY
7147 UNIVERSITY AVE.
DEPT. NV
LA MESA, CA 91941
1-800-908-4737
FAX: 619-462-0652
72704.1501 @compuserve.com

——

TRVD-900

merican Innovations, Inc. intro-

duces the TRVD-900, their new
state-of-the-art countersurveillance
system. Powered by one nine-valt
battery, this device will detect the
presence of body-wires, tape
recorders, transmitters, as well as
video equipment. Upon detection,
this system will either silently vibrate
and/or alert the user with a visual
confirmation.

The TRVD-900's special intro-
ductory price is $495.00 and is
available for immediate delivery.

For more information, contact:

AMERICAN INNOVATIONS, INC.
119 ROCKLAND CTR. STE. 315
DEPT. NV
NANUET, NY 10954
914-735-6127 FAX: 914-735-3560
WEBSITE:
hitp://www.spysite.com

WEB SITE SOURCE BOOK 1996

esigned especially for business

and professional users, the Web
Site Source Book (522pp., $65.00)
provides key information for more
than 7,100 World Wide Web sites of
important businesses, organiza-
tions, agencies, and institutions

throughout the United States.
For more information, contact:

OMNIGRAPHICS, INC.
PENOBSCOT BLDG., DEPT. NV
DETROIT, MI 48226
1-800-234-1340
FAX: 1-800-875-1340

b ——————————-- |

MIRAGE B-310-G

B

MIRAGE
LA
e

New Mirage B-310-G delivers 100
watts output with just 4 watts
input. The Mirage B-310-G features
a built-in low noise GaAsFET
receive preamp that gives you 15
dB gain — lets you dig out weak sig-
nals. It has SWR protection and
reverse polarity protection. It pre-
vents damage from antennas whip-
ping in the wind and can save your
amp if you accidentally connect
power backwards.

The suggested retail price is
$199.00 and comes with a full one-
year warranty.

For more information, contact:

MIRAGE COMMUNICATIONS
921 LOUISVILLE RD., DEPT. NV
STARKVILLE, MS 39759
601-323-5869 FAX: 601-323-6551
hitp://www.mirageamp.com

ADB /O

DB I/O is an inexpensive, high-

quality data acquisition and
electronic device control product for
the Macintosh®.

With ADB I/O and HyperCard®,
AppleScript®, Director®, C, C++,
Excel®, or 4th Dimension®, it is
easy to build customized applica-
tions for any number of control and
data acquisition needs. With the
example code included in the pack-
age, even the relatively novice user
can start controlling electronic
devices and !ogglng data.

The ADB I/O is connected to the
Macintosh using the Apple Desktop
Bus®. Up to four ADB |/Os can be
connected to any one Macintosh,
providing a total of up to 32 1/O
channels.

For additional information, con-
tact:

BEEHIVE TECHNOLOGIES, INC.
382 E. CALIFORNIA BLVD., #301
DEPT. NV

PASADENA, CA 91106
818-304-0664 FAX: 818-568-1530



Hecwe Prodects

MODULAR VACUUM MANIFOLDS

Vacoon segmented vacuum mani-
folds feature eight interchange-
able venturi cartridges, sensors, and
switches that can be configured to
meet specific user requirements.
Capable of cycle rates up to
1,920/minute, these modular com-
pact venturi vacuum pump mani-
folds are highly dirt tolerant for han-
dling a wide variety of materials.
roviding precision blow-off
control and rapid recovery, Vaccon
segmented vacuum manifolds are
available with up to 20 vacuum sta-
tions and different vacuum levels to
28" Hg and flow rates up to 3.4 cfm.
Vaccon segmented vacuum
manifolds are priced at $300.00 per
segment regardless of configuration,
sensor, and switch requirements.
For more information, contact:

VACCON COMPANY, INC.
32 REAR SPRING ST.

P.0. BOX 324, DEPT. NV
MEDFIELD, MA 02052
508-359-7200 FAX: 508-359-0177
E-MAIL: info@vaccon.com
hitp://www.vaccon.com

o ———————

BOB-I

ecade Engineering announces a

new character display peripheral
for embedded microcomputer sys-
tems. BOB-| allows small microcon-
troller-based systems to display
substantial amounts of text, as an
overlay on composite video from
standard NTSC cameras, or by gen-
erating a complete video signal on-
board. The output signal from BOB-I
can be distributed using low-cost
CCTV technology for multiple (or
giant) display applications, such as
electronic signs. In many cases,
BOB-I connects to an SBC or micro-
controller with only one spare I/O
pin (four maximum). Its video input
circuit is differential, to reject low-

frequency common mode noise and
prevent ground loop problems.
Decade’'s BOB-I Developer’s
Package ($200.00) includes conve-
nient demo software (with C source
code) that exercises BOB-| through
the parallel port of your PC.

For further information, contact:

DECADE ENGINEERING
2302 5TH ST. N.E., DEPT. NV
SALEM, OR 97303-6832
503-363-5143 FAX: 503-399-9747
73054.1755@compuserve.com

TE-64D TONE ENCODER

Communications Specialists, Inc.
introduces an upgraded version
of their TE-64D tone encoder. The
multi-purpose CTCSS/Burst tone
unit now displays the actual tone
frequency on a four-digit LED dis-
play. The self-contained, fully
enclosed encoder provides all EIA
CTCSS tones from 67.0 Hz to 203.5
Hz, plus all common burst tones
from 1600 to 2550 Hz in 50 Hz
increments. A front dial rotary switch
provides tone selection, making it
ideal for mobile applications, night-
time operations, or whenever high
visibility readout is desired.
For further information, contact:

COMMUNICATIONS
SPECIALISTS, INC.
426 W. TAFT AVE., DEPT. NV
ORANGE, CA 92865-4296
714-998-3021 FAX: 714-974-3420

SYNTHESIZED SIGNAL SOURCE

ovatech Instruments, Inc. intro-

duces the Model 2955AR rubidi-
um standard with synthesized out-
put. The 2955AR has a direct digital
synthesizer output that is 32 bit pro-
grammable from 10 Hz to 4 MHz. It
also has fixed outputs of 10 MHz
and 1 MHz.

The synthesized output has
excellent spectral purity with typical-
ly less than -135 dBc phase noise at

1 KHz offset and long term stability
equal to the rubidium atomic clock.

The 2955AR is ideal for use in
communication system applications
since it can be set to standard fre-
quencies such as the 1.544 MHz T1
frequency. It can also be used as a
master oscillator in laboratories and
ground stations, as well as for test
and calibration. The 2955AR is
priced at $4,295.00.

For further information, contact:

NOVATECH INSTRUMENTS, INC.
1530 EASTLAKE AVE. E.
STE. 303, DEPT. NV
SEATTLE, WA 98102
206-322-1562 FAX: 206-328-6904
http://www.eskimo.com/~ntsales
E-MAIL: novatech@eskimo.com

HAKKO 808
DESOLDERING TOOL

ensen Tools Inc. offers a truly
portable desoldering tool for field
work. Made by Hakko, the 808 des-
oldering tool is completely self-con-
tained with a built-in vacuum pump.
It achieves efficient results with an
adjustable temperature control and
simple tool maintenance. The minia-
ture double-cylinder diaphragm
pump is designed to minimize vibra-
tion and maximize solder removal.
For more information, contact:

JENSEN TOOLS, INC.
7815 S. 46TH ST., DEPT. NV
PHOENIX, AZ 85044-5399
602-968-6241 FAX: 602-438-1690

NEW 6.4 mm @ OEM
LASER MODULES

VG, Inc. introduces the smallest
production laser module. Only

6.4 mm (0.252") @ x 17.5 mm
(0.6897). Its space-saving size and
wide range of wavelengths at or
below 5 mW output power makes
the 6.4 series OEM laser modules a
must for miniature alignment sys-
tems, bar code readers, pointers,
aiming devices, or wherever a sub-
miniature laser is a must. Each 6.4
series module has an integral high-
efficiency SMD automatic power
control circuit for stable operation,
laser diode, collimating tube, and
adjustable glass gradient index lens
for superior beam quality over
industry standard lasers.
For more information, contact:

NIGHT VISION OF GEORGIA, INC.
RT. 1 BOX 1680, DEPT. NV
HAZLEHURST, GA 31539

912-379-0608 FAX: 912-375-9555

LOW-COST ACCELEROMETER

FX announces a low-cost

accelerometer family designed
for use in data acquisition systems,
automotive testing, earthquake
monitors, and robotics.

Models based on microma-
chined technology are available in
single and triaxial configurations
with prices starting as low as
$85.00.

Force balance models provide
inertial grade accuracy at a fraction
of the price of their aerospace coun-
terparts. Important characteristics
include exceptional resolution, lin-
earity, and stability. Ranges are
available from +0.5 to +50 G.

Accuracy is better than 0.3% of full
scale. Volume is typically 1 cubic
inch.

For more information, contact:

CFX TECHNOLOGIES
P.O. BOX 21, DEPT. NV
EDGMONT, PA 19028
610-692-6357 FAX: 610-399-3093

DECISIONPRO™ WEB

Vanguard Software Corporation
announces the release of
DecisionPro™ Web, new software
for building World Wide Web sites
that assist visitors in resolving prob-
lems and finding information using
artificial intelligence techniques.
DecisionPro allows users to apply
decision-making techniques that are
widely used in business manage-
ment and investment analysis. It is
designed to allow non-programmers
to develop Web site applications
that guide visitors through a deci-
sion-making or fact-finding process
using a conversational interaction.
For more information, contact:

VANGUARD SOFTWARE CORP.
3111 TRELLIS GREEN, DEPT. NV
CARY, NC 27511
919-859-4101 FAX: 919-851-9457
http://www.vanguardsw.com
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Actual Size

* New Software

* No More Flashing

e No More Different Pans
For Different Areas

All in one at a touch of a button.
Cut your inventory in half.
Stock just one pan not two.

Call Toll Free
1-800-839-8491

Southern Electronics
10097 Cleary Blvd, Suite 285, Plantation, FL 33324
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[ Roger's Systems Specialist
G Y- 800-366-0579 B s
(@ /o 2vc Great Connections” (BN

" Internet Catalog Online! http://www.rogerssystems.com

HY‘T/ Cables # Connectors * Accessories ;ﬁmm -

Computer » Telecommunications « Network ¢ Audio « Video

Digital steFIewl.-:l doh [ FEEE'.'%?; D': :L'F“e{ Cable Mt Sterso Extension | 12 Computers to 1 Parallel Printer
g reo Headphones ' Bl- Directional ot 3.5 mm male-female | Manual/Auto Switch » Easy lo install and operate
with Microphone 0625 Male to Mini Centronic 36 All DB25 female cannections

Fiexible Condenser Microphone ' e #AC-559 | Pawer jack available fo long cables
Fully Adjustable Leather Pads | 31 00 aach
Qualty Buil 8 f. Cable | AES - :
| ' i . = L

Use with net phone, 50 & up .75¢
sound cards and more! |
#CC-PR6-BIMIN ;st;irg“d:ﬂ; i
’5“ each
#TM-I?;:O?M gach 2058300 each #DS-201P wime-out switch 102 each
: 3 T L TV/VCR Cables
12v DC Fan |
e b il . Quick connect “F” to “F”
Centronics Adaptors i Mhenlissl b P i
DB25 male to 36 pin female Centronics | e Hoawy duty 24 god comacios
#:CnAn-lw R #TM-FAN ; Double insulated
2% cacn s4w,.. ‘ Clear jacke!
20/$1.60 each oo e ‘ i Limited Quantity!
50/$1.20 sach . SCSI Cable i
” ’ 1 . ] l IBM or MAC Controller to devise
Mini Trackball Automatic Wire Stripper  pgzs to 50 pin Centronics male to male 6 Foot #VC-6FF-QG
Crimper and Wire Cutter | $
Steel Construction . 1922 0acn
Automatical @"3 =) I ' 10 Base-T Hub
o e 6 RJ-45 Ports BNC Input
: S #TM-291-MINI | |-EEE 802.3 Specification
3-Button operation, 3.5* driver disk, I ' #CC-669
400 DPI- 1600 DP1 resolion $6% cacn #TM-NIC-1 s30 et
Perfect for laptops or deskiops Grey Color [ S50 . 3 foot each [
Serial adaplor from 6 pi fo DBY included = 20$1.75 each,
© SCSI1toSCSI1Cable | ATModemCable | 1¢'BiDirectional [ MiniMouss |
50 pin Centronics male to male DB25 male to DBY Female Priniee cable 2o cpoon | #TM-TBT-HUB6 $69% cacn
3 OFRE S e 30 coptons compact m . ‘ Computer Power Center
| I | )
HERIE . ‘ / i | A Protected
= =0ma |1 T | S s
. 4 | — 3 M.O.V. protection model
. \/ EMI /RFI filters .
#CC-676-E . ; ; UL. & CSA lsted
s30 ' 9 foot #CC-906 S22 cach | @ Ulra sim housing
6 foot 3% each 20/$2.00 Computer
208200 508165 | #CC-PRI-1284 %1 0% cacn I (| phepeti el
#TM-290-Mini Hea
vy duty 14/3 cord
¥ TSR T e | $622 4acn #TM-201
Heat Sink with Fan - New Low Price! | DB25 Null Modem Adaptor Black color \ $22% cach 5/519.50each
Easy power hook-up! Works with ZIF Socket. Clips to Chip. | for serial printer and plotiers S === s
j L | male to female 10 Base-T Cables
Sleave Bearing C 5
#TM-FAN-2 485 CPU *5% eacn | #CA-134 $280 4 HTE-038-LS 6% 254 #TE-258-L5
#TM-FAN-90 Pentium CPU, 75-150 MHz %622 each $2% oo s
| 00 $
s ol s 3 71t #TE-068-L5 129 500 #TE-508-L5
#TM-FAN-90BB Pentium CPU, 75150 MHz *1 0% gach $4%  4n #TE-128-L5 $20% 1001t #TE-108-L5
s — 'a T . A Pieaew gl * e o dat e 2 e i —r — R e .
' 805-288-2288 Remember, We Have Great Connections...For You! Fax 805-288-2293 “
: $10.00 minimum order required » Add $4.50 shipping for pre-paid orders
e Some items limited to California residents add 8.25% tax * eMail Sales@RogersSystems.com Drawings are _
#kock on hand. Call for quantity discounts = No out of state checks accepted « Most orders shipped same day represceiations

21021-504 Soledad Canyon Road, Santa Clarita, CA 91351
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ATTENTION'DEALERS

BUY DIRECT FROM

THE WHOLESALER
GET THE BEST PRICES AND SERVICE

ALCUNITSIAREAN ISTOCKIFORANMEDIATESHIPMENTS

DECODERS

ary ary ary

10 20 50
STEALTH 1000-P ....545 S39 $35
STEALTHBOP .......545 $39 S35
mM80-3 ............555 §50 $45
PIO-3+............559 §55 §50

NEW
CONVERTERS

ary ary

10 20 50
CENTURY CT-3000 ...565 S60  $55
PANASONIC 145.....579 §74 $69

CALL FOR THIS MONTH’S SPECIALS

|

NOVAVISIONS

ary

10 20 50
“‘5600 (Pm) L ls.lgg 3185 3170
NV-5700 .........5199  §185 $170
NV-5800 .........5199 $185 §170
NV-5750 (JBB) ....$275 $260 $245

BOSS
COMBOS

10 20 50
BOSS1 ..........5195 §185 CALL
BOSS2 ..........5195 §185 CALL
BOSS3 ..........5195 §185 CALL

-800-808-3356 |

DIRECT CABLE SUPPLY
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Hall, 1425 Annapolis Rd. Barn-me Bill Ziegler
410-987-2384

FEBRUARY 1997

CA - BANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in 619-561-0052
MA - HYANNIS - Computer Show. Tara Cape
Codder Hotel. 10am-3:30pm. Northern Computer
Shows 508-744-8440

TX - AMARILLO - Hamfest. Potter Cty. ARES. Ben
Pollard 806-381-8810

FL - MIAMI - Tropical Hamboree. Dade Radio Club.
Youth Fair & Exposition Center. 10901 SW 24th St.
Sat. 9am-5pm. Sun. 9am-4pm. 3056424139
MD - NEW CAROLLTON - Computer Show.

Ramada Conk & Exh
301-984-0880 xt15

MD - PIKESVILLE - Computer Show. Pikesville
Armory. MarketPro 301-984-0880 xt15

MO - 8T. CHARLES - Computer Show. St. Charles
Exposition Hall. St. Charles Ctr. I-70 & 5th St. Sat.
10am-4pm. Sun. 11am-3pm. Computer Central
Shows 888-296-6066

OH - COLUMBUS - Computer Show. Ohio Exposi-
uon Cemer Maﬁet.Pm 301-954-0880 xt15

Center. Pro

CA lel'ﬁ Swprrm. Las Pbﬂu:l College
Noel Anklam 510447-3857

MA - BRAINTREE - Computer Show. Sheraton Tara
Hotel. 10am-3:30pm. Northern Computer Shows
508-744-3440

CA POHTANA InlandEmpireARCAmum
Radio & Electronics Swapmeel. A B Miller High
School. Bill 909-8224138 eves

MN - BLAINE - Midwinter Madness. National Sports
Center, Exit #32 off 35 W, N. of Minneapolis/St. Paul.
Bam-3pm. RARC 612537-1722

8C - CHARLESTON - Hamfest & Computer Show.
Stall H.S. in N. Charleston. |-26 & Ashley Phosphate
Rd. Northwoods Mall, Waccamaw. Jenny Myers
803-747-2324

FL - JACKSONVILLE - Computer Show. Morocco
Shrine Auditorium. MarketPro 301-984-0880 xt15

PA - KING OF PRUSSIA - Computer Show. Valley
Forge Convention Ctr. MarketPro 301-984-0880 xt15
VA - CHANTILLY - Computer Show. Capital Expo
Center. MarketPro 301-984-0880 xt15

WV - CHARLESTON - Computer Show. Convention
Cem.er MurkctPru 301-984-0880 xt15

OH MANSPIEI.D Humfest & Compuwr Show.
Richland Co, Fgnds. 7am. Pat Ackerman N8YOB.
419-589-7133

PA - LATROBE - Hamfest. Chestnut Ridge ARC. Bill
Demosky 412 539-1552

FI. om..m'mo HnmCanon & Compul:l‘ Shmr
Central FL Fgnds., 4603 W. Colonial Dr. St. Rd. 50.
Fri. 5pm-9pm, Sat. 9am-5pm, Sun. 9am-3pm.
407-823-7133

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in 619-561-0052
IN - INDIAMAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 3655 E. Raymond St.
317-299-8827

MD - BALTIMORE - Computer Show. Martin's West.
MarketPro 301-984-0880 xt15

NH - SEABROOK - Computer Show, Greyhound
Park. 10am-3:30pm. Northern Computer Shows 508-
744-8440

PA - OBERLIN - Winter Hamfest. Oberiin Fire Co.
Bam-12pm. HRAC Answerline 717-232-6087

VA - ANNANDALE - Computer Show. Northern VA
Comrn Cullqe_ Mamel.Pm 301 96443&80 xt15

GA HOICHDSS CampmerSl'm Notthhllunm
Trade Center. MarketPro 301-984-0880 xt15

PA - MONROEVILLE - Computer Show. Pittsburgh
Expo Mart. MarketPro 301-984-0880 xt15

IL - ROCK ISLAND - Hamfest. QCCA Expo Center,
2621 4th Ave. Davenport RAC. Kent Williams KSUQI
309-796-0718 4-9pm only

IN - NOBLESVILLE - Computer Fair. Hamilton Co.

Continued on page 109



RESOURCE BIN

number fifty nine ————

Starting your own
tech venture.

ur usual reminder here
that the Resource Bin is
now a two-way column.
You can get tech help,
consultant referrals and off-the-wall
networking on nearly any electronic,
tinaja questing, personal publishing,
money machine, or computer topic
by calling me at (520) 428-4073
weekdays 8-5 Mountain Standard
Time.

I'm now in the process of setting
up my new Guru's Lair web site you
will find at (where else?) www.tina-
ja.com This is the place you go for
instant tech answers. Among the
many files in our library, you will find
complete reprint sets for all of the
Resource Bin and other columns.

You will get the best results if
you have both Netscape Gold and
Acrobat Reader 3.0. You download
these from www.netscape.com or
www.adobe.com

Your Own Tet:hnical Venture

There are lots of good reasons
for starting up your own smaller
scale tech or craft venture. Because
you are up to something you'd like
to make a buck out of. As a shell to
be expanded if anything bad ever
happens to your real job. As some
independent route towards doing
your things your way. As a goal to
be filled. To provide an essential
needed service. To promote some-
thing you believe in.

One of the biggest reasons is
that your own personal tech venture
gives you the credibility you will
need to be treated seriously by oth-
ers. On your own terms.

Some Essentials

| like to call all these individual
and smaller scale technical ven-
tures Secret Money Machines. For
your own secret money machine to
work, you'll first have to be into a
technical or craft trip on a total
lifestyle basis. Second, you must
want to stay in control. Third, all
your income goals should be just
barely enough to keep you going.
And fourth, you have to be gentle.

It should go without saying that
such frivolities as food, clothing, or
shelter will have to be set aside if

you are at all serious about this.
And that any fixed expenses are a
no-no.

What is surprising is that many
of the things that urban lore “knows”
are essential for a business are
unneeded, or counterproductive, or
ultimately downright destructive.

For instance, a new money
machine must studiously go out of
their way to avoid: All adequate
advance financing, solid patent pro-
tection, practicing the business of
business, strong legal and financial
advice, heavy use of other people’s
money, superb high-traffic locations,
strict employee security, very
aggressive marketing, total new
product secrecy, or mission-orient-
ed creative management.

Getting sucked into so much as
one of these ratholes is guaranteed
to make your money machine fail.

Strategy and Tactics

Several core money machine
rules which appear to work for me

NEXT TIME:

Don tells us all about

his favorite world wide
web sites.

include: Having as many different
sources of income as you can;
always seeking out complimentary
sources of income; aiming towards
royalties or similarly deferred
income; including as much personal
value as possible; getting and stay-
ing in control of information flow;
placing nothing between you and all
your customers; using associates,
not employees; avoiding start-up
front money, for it surely will be
blown on the wrong things at the
wrong time, leading you to even
higher future expenses; recognizing
that total cash flow is everything;
aiming for a minimum of a 200%
return on front-end expenses; giving
them something extra; and, of
course, leaving them wanting more.

Tactics are lesser secrets that
make your money machine more
effective. Including: knowing the dif-
ferences between megabucks, j-dol-

lars, and cold cash; separating fru-
gality from stupidity; identifying all of
your blind spots; avoiding gran-
falons; using the black widow effect;
avoiding psychic energy sinks; sup-
pressing ego; letting others pay you
for your fun.

Getting Started

To start a tech venture, you
simply get up one morning and tell
yourself you are in business. Next,
you go and register your new com-
pany as a trade name. Your rules
differ from state to state, but you do
something like this: You call the
Secretary of State's office and then
inform them that you want to regis-
ter a trade name. They send you
some forms. Obviously, the name
isn't allowed to be in use, mislead-
ing, or obscene. Then they'll charge
you some fee. Such as $25.00 in
Arizona. You also should get a state
tax stamp.

And, if needed, a city one.

Next, you'll tell the Post Office
you will accept mail for the new
name. A Post Office box is also
usually a good idea if you don't
already have one.

But you do not tell the city zon-
ing folks or the phone company that
you have a business. Nor do you
tell your bank you are now a busi-
ness. Instead, you just find the
“alias card” for your checking
account and quietly add the new
name to it. Finally, get yourself a
“for deposit only to the account of
..." big rubber stamp.

Naturally, you should start
keeping accurate records. Ones
that use strict dollars-in and
dollars-out full cash flow
accounting. The IRS allows
business deductions in
anything professionally
conducted in which there
appears to be a genuine
intent to make a profit.

You're also supposed
to actually make a profit two years
out of five.

Deductions for home business
have been a sticky point with the
IRS, but the rules are easing. If your
work area at home gets clearly and
exclusively used strictly for busi-
ness, then a full deduction can be
justified.

Also easing is picking up VISA
and MasterCard merchant status for
TO (telephone order) or MO (mail
order) transactions. A few years
back, it was just about impossible to
get yourself a Merchant account.
These days, you can do it if you
shop around.

Switch to answering your phone
in a professional manner. | often
answer mine as 4073. Besides
sounding like some extension in a
megacorporation, this causes any
cold sale caller to lose his place in
their script.

new from

DON LANCASTER

ACTIVE FILTER COOKBOOK
The sixteenth (1) printing of Don'’s bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs.  $28.50

CMOS AND TTL COOKBOOKS
Millions of copies in print worldwide. THE two
books for digital integrated circuit fundamentals.
About as hands-on as you can get. $28.50 each.

INCREDIBLE SECRET
MONEY MACHINE Il

Updated 2nd edition of Don's classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY
Don's best early stuff at a bargain price. Includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine II, and
Hardware Hacker |! reprints. $119.50

LOTS OF OTHER GOODIES
Ask the Gurulorllorlll ........... $24.50

Hardware Hacker Il, W orlV ........ $24.50
Micro Cookbook | ................. $19.50
PostScript Beginner Stuff. .......... $29.50
PostScript Show and Tell. o $2050

Intro to PostScript Video .
PostScript Reference Il . ...
PostScript Tutorial/Cookbook

PostScript by Example. .. ..... ... $32.50
Understanding PS Programming. .. .. $29.50
PostScript: A Visual Approach. . .. ... $22.50
PostSeript Program Design ...... i B2
Thinking in PostSeript .............
LaserWriter Reference. ............

Type 1 FontFormat ...........cuu
Acrobat Reference ........... =

Whole works (all PostScript)
Synergetics Surplus Catalog
Technical Insider Secrets. ... ..

POSTSCRIPT SECRETS

A Book/Disk combination crammed full of free
fonts, insider resources, utilities, publications,
workarounds, fontgrabbing, more. For most any
PostScript printer. Mac or PC format. ~ $29.50

BOOK-ON-DEMAND PUB KIT
Ongoing details on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS

For most individuals, patents are virtually certain
to result in a net loss of sanity, energy, time, and
money. This reprint set shows you Den's tested
and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST |
The reprints from all Don's Midnight Engineerin
columns. Includes a broad range of real world,
proven coverage on small scale technical startup
ventures. Stuff you can use right now.  $24.50

RESOURCE BIN 1
A complete collection of all Don's Nuts & Volts
columns to date, including a new index and his
master names and numbers list.  $24.50

FREE SAMPLES

Check Don's Guru's Lair at hitp://www.tinaja.com
for interactive catalegs and online samples of
Don'’s unique products. Searchable reprints and
reference resouces, too. Tech help, hot links to
cool sites, consultants.  email: don@tinaja.com

FREE US VOICE HELPLINE VISA/MC

SYNERGETICS

Box 809-NV

Thatcher, A7 85552
(520) 428-4073

Write in 89 on Reader Service Card.
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Also, of course, you immediate-
ly get yourself an Internet account
through a local ISP, followed up by
registering your own fully profes-
sional looking web home page.

The final key is to get yourself
some letterheads and business
cards. Using your own PostScript
speaking printer is ideal for this sort
of thing. You only print what you
need as you need it.

While ordinary fancy papers
from Paper Plus can be used,
attractive laser compatible letter-
head blanks are sold by Great
Papers, Paper Access, On Paper,
Paper Direct, Premier Papers, and
those folks at Technigue.

Uh, | guess we could go on like
this for an entire book. As you might
have figured out, the book is The
Incredible Secret Money Machine |l
and is found in my nearby
Synergetics blurb. Let us instead
fast forward to ...

Advertising and Promotion

We'll start off with the wrong
way. You find a glossy computer
mag and buy a one month ad for
$8000.00, from which you might get
83 inquiries that will cost you sever-
al hundred dollars to respond to.
Mostly because you've spent too
much on your outsourced print cata-
logs. And in just a few short months,
these 83 inquiries generate a stun-
ning total of seven sales.

One sale is to a reverse engi-
neering competitor. One sale will be
the COD that bounces after another
six weeks, whose returned contents
have gotten trashed by a speed-
crazed Doberman.

One sale is a bad VISA.

One sale is foreign, whose red
tape, hassles, handholding, and
exchange rate mix-ups cost you
three times what it was worth. One
went to a prison and got refused by
the warden.

One sale vanished without a
trace in a misnumbered appartment.
And your final sale demanded a
refund.

Or, as just happened to me:
You United Parcel Service a pack-
age that gets properly delivered to a

Michigan doorstep. The postal deliv-
108 December 1996/ Nuts & Volts Magazine

RESOURCE BIN

SOME TECH VENTURE START-UP RESOURCES

ery epsilon minus sees the pack-
age, notes there is no US postage
on it, and then returns it to Thatcher
via the Post Office.

Direct mail promotion can simi-
larly become a total disaster. Long
ago, one “campaign” of mine ended
up paying buyers several dollars
each to haul the books being sold
away. If you have an exceptionally
well done offer made in a timely
manner sent to a very tightly target-
ed audience, then sometimes you
might reach as much as a two per-
cent response from direct mail.

If you really want to follow these
routes, more on traditional ad prices
and such are found in Standard
Rate & Data, Targeted Marketing,
or Direct.

Let us instead go back to three
first principles of start-up promotion:
By far your best advertising is
through word of mouth, from satis-
fied customers.

More importantly: If you can't
sell a few products to your friends,
there is no way you will sell bunch-
es of them to your enemies. And
finally: Always test before you com-
mit. Then test again.

Initially test your products
through local sales. At computer
fairs. Or at swap meets. Or club
demonstrations. Or on consign-
ment, working closely with a nearby
computer store.

Nuts & Volts is one of the very
few sources where you can place
low-cost classified ads to test the
marketability of your product at rea-
sonable costs. In general, a single
ad might only have a limited pull.
Repeating the ad three or more
times usually greatly increases the
interest and response.

My five essential Synergetics
promo tools include the advertorial,
editorial exchange, a self-published
brochure, the review, and the web
site.

An advetorial is any technical
article written for a special interest
magazine or a trade journal. While
purportedly offering genuinely use-
ful content that stands alone, a well
done advetorial leaves a reader with
an uncontrollable urge to whip out
their VISA card.

With an editorial exchange, you

Internic Services On Paper Parallax Synetgoiil:s
Box 4949 505 Huntmar Park Dr PO Box 1365 3805 Athaﬂon Rd #02 Box 809
Stamford CT 06907 Hemon VA 22070 Elk Grove Village IL 60009 Rocklin CA Thatcher AZ 85552
(208) 358-9900 (703) 742-4777 (800) 820-2299 (918) sz-»ssa:a (520) 428-4073
Scott Edwards Microchij Tanhnol;gy Paper Access Premier Pa Target Marketin:
Cactus Wren Lane 2355 W Chandier Bl 23 West 18 St PO Box 547%?5" 40{95 oad St g
Sierra Vista AZ 85635 Chandler AZ 85224 New York NY 10011 St Paul MN 55164 Philadeiphia PA 19108
(602) 786-7200 (800) PAPER-O1 (B00) 843-0414 (215) 238-5300
Fire Engineering Ilidni ht Engineering Paper Direct Powder/Bulk Solids Techni
PO Box 1289 ashington Ave 57 Romanelli Ave x 640 10 Pnsl Otﬁne Sq #6008
Tulsa OK 74101 ﬂocky Ford CO 81067 S Hackensack NJ 07606 Morris Plains NJ 07950 Boston MA 02109
{918) 835-3161 (719) 254-4558 (800) A-PAPERS (201) 292-5100 (800) A-PAPERS
Great Papers Nuts & Volts mgor Plus Standard Rate & Data Ulrich's Dictionary
PO Box 8465 430 Princeland Ct Oceangate #800 3004 Glenview Rd 121 Chanlen Rd
Mankato MN 56002 Corona CA 91719 Beach CA 90802 Wilmett IL 60091 New Providence NJ 07974
(800) 287-8163 (909) 371-8497 (213) 436-8291 (800) 323-4588 (908) 7T71-7714

will accept a “complimentary” ad as
partial payment for tech content that
you've provided to some magazine
or trade journal. This can be a good
deal for both writer and publisher.
But nevertrade out even.

Mere on advetorials and editori-
al exchanges in ADVETORL.PDF
The self-published brochure is just
that. Printed (and auto-addressed)
as needed on a demand basis. Lots
more details in ACROCAT.PDF.

Product reviews can end up
useful when you do not expect too
much from them. Typical magazines
are continually looking for fresh con-
tent in their new products sections
or review columns. | have gotten
best results when staying tightly tar-
geted, and contacting known
people.

More in REV1001.PDF

Yeah, “net” is short for not
entirely true. But we are rapidly
approaching the time where "iffen it
ain’t on the net, it flat out don’t
exist.”

The net turns marketing and
sales totally inside out. You can
instantly reach thousands of cus-
tomers at the click of a mouse.
Cheaply.

Your own commercial web site
is an absolute must. But this only
works when you offer genuinely
useful sole sourced content and
well annotated gateway links and
give lots away to sell little. “Demand
pull” is the only type of advertising
that works.

Web site registration is done
online through Internic. More on

web sites in NUTS55.PDF,
in  NUTS56.PDF, and in
WEAVEWEB.PDF.

Getting Ideas

Once long ago and far away,
ideas were worth a dime a dozen.
But these days, ideas are now
worth less than 10 cents a bale in
10 bale lots.

Because of what is known as
the idea mortality curve, not one
scheme in 1,500 ever generates a
net positive cash flow. Thus, most
of your time should be aimed at
ruthlessly stomping out bad ideas
that won't make the final cut.

The key secret to having one or
two great ideas is to come up with
several thousand lousy ones.

As always, the rules of find a
need and fill it and find a parade
and get in front of it all apply in
spades.

At any rate, my own “primary
idea generator” involves quite
aggressive subscribing to free trade
journals and other selected maga-
zines. Everything from Powder and
Bulk Solids to Fire Engineering to
WET — The Magazine of Gourmet
Bathing. Over five hundred at my
last count.

Ulrich’s Periodicals Dictionary
has the keys to the kingdom, and is
by far your single most important
resource.

Be sure to check this one out.

A second source for ideas is
your ongoing questions to me on
my tech helpline and via E-Mail. A
third source is all the tinaja questing
contests. A fourth source is simply
mulling things over on long bicycle
trips.

Your final and most important
idea sources are amplifiers with
nothing to amplify. Stuff that's just
gotta be done. Just because it's
there. Or could be there. And just
because you want to do it. Just
because.

More on my primary research
tools in PRIMREST.PDF

Some Starters

If | have to tell you what ideas
you are going to need for your new
tech venture, then that venture is
doomed to failure. Guaranteed.

But let's briefly review the obvi-
ous emerging hot areas today:
Navicubes, Book-on-demand
Publishing, Santa Claus Machines,
Magic Sinewaves, Community

Typesetting, Custom Laser
Produets.
Flutterwumpers, Wavelets,

PostScript as Language, Web
Mastering, Desktop Finishing,
Dildonics, Nonlinear Video,
Aerogels, Water Knives, Direct
Toner Printed Circuits, Magnetic
Refrigeration, GPS, and Brain
Farity.

And, well; maybe just one stun-
ning new opportunity: You already
know that the BASIC Stamp from
Parallax and the Scott Edwards PIC
Tools can open whole new worlds
for you.

But | believe in elegant simplici-
ty. | loathe to see any bloated com-
puter system as horrendously com-
plex and as overblown as a BASIC
Stamp end up as gross overkill for
those really low-end applications.
Places where smarts have never
dared go before.

And places wherein incredible
new opportunities lie.

For this goal, Microchip
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me here at Synergetics, rather than
to Nuts & Volts editorial. NV

- -
«eieead || (GlOD@o Gommunication
M guru Don Lancaster is the

author of 33 books and

macemmrl |l The Boss Warehouse

helpline found at (520) 428-4073,

e et il Boss 1 with inversion.
services. Don also has two free - . . AVAILABLE F OR ALL
catalogs full of his resource Boss 2 with inversion.

secrets waiting for you. Your best MAJ OR BRANDS
calling times are 8-5 on week-

Saio. Motiiale Strcant The Boss 3 with inversion.

Don is in the process of set-

R o We have all test Kkits for all systems

E el Rl e - /% We program and read all 8,14,16,24,26,28,40 pin chips

tech support appear here. You
%iﬁg%@?’%n‘iié’?,:‘é : sssgfé’h? Home of the real Stealth

send any messages to his

US  dntemat - address of 1-800-74-C ABLE No Florida Sales
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OPY CAT

STARTAC

O t ware

A WAy EE3/9611
Soft ware

MOTOROLLA, EE3 / 9611
EE2/ 951C/
9449 /BRICKS:
Flips,ELITES,ULTRA
CLASSICS,ULTRA
CLASSICS 2, CARPHONES
ANALOG&DIGITAL.
2 AUDIOBOX: Audiobox 500 &
700 &800.850
3 G.E/ERICSONS: OLD / NEW
G.E. 700 ,550,500& G.E. Flips
4 MITSUBISHI/DIMATEL
5 ;5503 ﬁ&zgg%}*oomow?eoo NEW MAGIC PLUGS
o
P110/P120/P180/P700 PROGRAMS

; ALL HANDHELDS ! THROUGH THE

6 SONY:333 "IV DAY 1
i 7 PANASONIC 3531,3551,3552 KEY PAD !!!
' COMPLETE SET GE / NEC

OF MOTOROLA $ 399.00
CABLES (FLIP, BRICKS D3
ULTRA-CLASSICS, $225.00

" AAA CELLULAR( 954) 923 3518

12864 BISCAYNE BLUD 264 NORTH MIAMI FL 33181
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Continued from page 6

whatever.
| wish to express my sorrow
and send my condolences to all
who knew him well. | feel your loss
is a loss for me also.
Michael E. Keller
Lancaster, PA

Dear Nuts & Volts:

Nuts & Volis is an excellent
magazine for all kinds of people in
the field of electronics: pro, stu-
dent, amateur, business person,
etc. Including more article vendors
and suppliers will help the maga-
zine grow even farther for the sim-
ple reason that there are comput-
ers in every field, even in homes. |
think more information on com-
puters, parts, assembling, repair,
etc. will bring more readers and
advertisers.

Molz Abbas
East Meadow, NY

Dear Muts & Volts:

Loved Scott Edwards’ article
on PCB design in Nuts & Volts,
but | enjoyed his response to
Karen Cardwell's nasty and
pompous comments even more.
Keep up the good work, Scott;
you're one of the most knowledge-
able and gifted writers in electron-
ics.

Ron Reis

Dear Nuts & Volts:

| would like to respond to the
article in your May '96 issue, writ-
tze:;l by Gordon West on pages 22-

| enjoyed the article (May '96)
and expect to contact several of
the hams that you mentioned in
your article about their antennas,
especially the clover-leaf, which |
used 25+ years ago and haven't
seen since.

| take exception to your selec-
tion of M2's Eggbeaters, which in

the satellite community are
referred to as the “deadbeaters.”
The almost total lack of perfor-
mance out of these antennas is
shameful for M2 to market. An
example follows:

| am the radio officer on a ship
and brought all my stuff with me
to operate the pacsats with excep-
tion of antennas. | had ordered
these and they were being direct
drop shipped to my agents in
Guam. As | had about two weeks
before my antennas came in, |
connected an X-50 Comet antenna
up to one run of my Aircom
cables for the two-meter uplink
(with 100 watts at the antenna). |
stripped back an existing piece of
RG59 that had a coax connector
already on it, stripping back about
6.5 inches of center conductor. |
plugged this into my SB-70 SSB
electronic mast-mounted preamp
and taped the braid shield to the

The Electronics “Five & Dime"!

40,000 FT? OF REAL BARGAINS

& diodes @ tie-wraps
® LEDs ® batteries
@ TVIVCR service parts @ telephone parts & acc. ® fuses
@ICs @ resistors @ crystals

® sockets & capacitors ® oscillators
@ tubes

® computer parts
® misc software

® wire & cables

@ obsolete parts

@ equipment racks
@ knobs & hardware
@ circuit boards

@ switches & relays

@ fans, meters @ subassembilies

@ transistors @ connectors ® speakers

We have one of the largest selections of common and “hard to find" integrated =
circuits available. Check out our huge inventory of new and used computer
equipment. We offer quick turn-around order processing. Call us first for the best

selaction and lowest price!

@ neat “junque”

Qrders only: 1-800-JAVANCO (528-2626) N
(615) 244-4444 NP
BBS: (615) 244-4445 Fax: (615) 2444446 _‘Mﬁ\ et
http:/iwww.javanco.com 0\5

Call or write
for a catalog

501 12th Avenue South - Nashville, TN 37203

+ Hours: 8:30a-5:30p CST M-F 9a-1p CST Sat

Zenith ST1000’s
$25.00

Also available:
SA-8550 SA-8580 SA-8590
DPV-5 DPV-7 DPBB-7
Pioneers, Basics & more!

GALl
800-899-3000

Check out our new web site @
http://www.kableworks.com

T0 ORDER!

All ZTACS available including 1600’s - All converters are unmodified
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2.4 GHz Video/Audio

Transmitter/Receiver w/Remote & IR Control Option $225

DBS 14” Antenna and Downconverter $195
Color CCD Camera $195

ALJON TECHNOLOGIES, INC.

3892 Del Amo Blvd. #703, Torrance, CA 90503

(310) 793-1788

Major Credit Cards Accepted

2.4 GHZ VIDEO/AUDIO
TRANSMITTER/RECEIVER

4 Channels, 300 Foot Range,
Cables and AC Adapter Included

$160

WHY IS THE COMPETITION SHAKING?

Because 1 - 800 - 4 - MEMORY s nere

“WE CAN BEAT ANY PRICE IN NUTS & VOLTS”

+ LIFETIME WARRANTY
- FREE TECH SUPPORT
- NO CREDIT CARD SURCHARGE
+NO RESTOCKING FEE

WE SELL/BUY ALL MEMORY
SIMMS - DIMMS - NOTEBOOKS - MODULES

+MOST ORDERS PROCESSED SAME DAY - GALL AHU“ND THEN cALL us
WHAT MORE COULD YOU WANT!!

- TRADE YOUR OLD MEMORY FOR
CASH OR NEW MEMORY
- WE EVEN BUY BROKEN MEMORY

*.1-800-4-MEMORY s

Trade-ins accepted too!

Write in 38 on Reader Service Card.

Write in 198 on Reader Service Card.
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handrail with electrical tape, leav-
ing the center conductor more or
less stuck in the “up” position.
This served as my receive anten-
na. When | got back into the
shack, | found | was now in the
middle of a KO-23 pass and ended
up getting over 150 K of data,
using the center piece of 72 ohm
coax for an antenna! Over all, it
didn’t work great, but I did have
passes with over 380 K of data. |
got into the que regularly and
uploaded very well with the Comet
for xmit ant.

| got my eggbeaters in and
here is what happened then: |
mounted both a two-meter and
435 MHz eggbeaters with ground-
plane kits on the top of the mast
of my ship. They were in the clear
at 176 ft and nothing on their
level, or higher. | fed the two-meter
one with 100 watts (at the anten-
na) and below the 435, | had the
SSB electronic SB-70 preamp. |

checked the SWR of both anten-
nas and found no reflected, even
measuring at the antennas.

Performance with the eggbeat-
ers: Non-existent. They were total-
ly dead below almost 20 degrees
and dead for the most part above
30. The best pass | ever had with
them was only 85 K of data. |
rechecked connections, changed
positions of transmit and receive
antennas; no difference. In the two
weeks | had them, | removed the
groundplanes, put them back, etc.
| was never able to make them
perform, period. The groundplane
kits are advertised to increase the
overhead performance; they
showed no difference, whatsoever.
| was only able to make two
uploads during this time.

Since that time, there have
been a number of discussions on
the sats about them, and there
has never been anything positive. |
gave mine away to a fellow who
gave them away, to a fellow who
threw them out, and cussed at the
fellow who gave them to him for

wasting his time. People | have
talked to in the USA, Denmark,
Sweden, etc., have all gotten dis-
gusted they spent money on them
and discarded them.

For use with a repeater, they
are an almost total loss. Their per-
formance on the horizon is awful.
When in Saipan, 90 miles north of
Guam, the people there with
beams could barely hear me, but
when | switched to the 2 M/440
MHz dual band Comet, | was 20
dB over 9 (so to speak). The hori-
zon to 30-34 degrees is the most
important time for LEO satellites,
if you figure the total time a satel-
lite is “visible” during a month,
something like 85-90 percent of
the time the satellite will be below
35 degrees. Concentrating over
3540 degrees is a waste of time
and money (unless you have
beams).

| ended up going with Hustler
Spirits, 0 dB gain verticals as they
will withstand the service here at
sea. They are truly commercial
built. | regularly get 500 K of data

out of them and my best is 980 K,
which is as good or better than
some with beams. | feel this is
because | have lots of Japanese to
download stuff (hi) and the verti-
cal (as checked by Scientific
Atlanta on their antenna range)
has an almost perfect 0 dB pat-
tern to 40 degrees. | wish | had the
gain, but my pattern to the vertical
would decrease rapidly.
| have written M2 and sent E-
Mail and never had a response. |
would suggest you not recom-
mend this antenna to anyone, they
will be angry.
73s Gordon, and the best to
you, and | otherwise enjoyed the
article.
CIiff Ward
WASLVG@amsat.org

Dear Nuts & Volts:

| recently got burned for
$14.95 plus postage after inquir-
ing about an ad stating you can
obtain sound for your VCII and
VCII Plus. What | received was a

two-page diagram of hooking up

Converters *# Remotes # Converters * Remotes % Converters * Remotes

Converters:

DQN-7

Converters

10 50 100+

Panasonic: TZPC145 . ... $75.00 $69.00 $65.00 _.
..... $45.00 $40.00 $35.00
DRZ-3 or DRX-3-105 ....$29.00 $25.00 $20.00

Remotes:

Jerrold: 400, 450, 550 ....$4.50 $4.00 $3.75
BRI 2XXXE . ae oo sl oisis $4.95 $4.50 $4.25
S/A: 075, 175, 475, 8600 ...$4.95 $4.50 $4.25
Zenith: ....... e AT haTe. mwiopr $4.95 $4.50 $4.25
Tocom:VIP .............54.95 $4.50 $4.25
Tocom:03-A ............$6.95 $6.00 $5.75
Pioneer: ................54.95 $4.50 $4.25

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

Quick Boards: All Models
1] 10 | 20 | 50 | 100+

$15|$12($10]| $9 | $7

* Complete with illustrations
* Fully assembled & tested
* All products 1-year warranty
» Same day shipping
Call for FREE CATALOG
(405) 691-0594

Sa9j]0WAY

Converters * Remotes * Converters % Remotes % Converters * Remotes
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Fax 407-321-3208

email - tnrbattery@aol.com

TECHNICAL, INC.

Your Largest Stocking Distributor

Call for Competitive Pricing
FREE CATALOG

Receiver & Transmitter Packs » Laptops, Camcorder, Cellular
Sealed Lead Acid, Lithium, & More
Immediate Delivery » Custom Assemblies e Technical Support * Full Production Facilities
301 Central Park Drive » Sanford, FL 32771
(New Location, Same Owner!)

Batteries

800-346-0601
Web - hitp://www.batterystore.com

Write in 119 on Reader Service Card.

your VCR to your cable and using
the audio output connected to a
stereo amp or receiver. You simply
use the audio from the cable TV
tuned to the corresponding chan-
nel of your satellite system. | hope
other readers don't make the
same mistake | did. | love to tinker
on various projects and was lead
to believe that there was a way to
set up a test condition to check
the VCII board for proper audio
operation. Thinking that the digital
audio on the system can be
received without codes. | should
have known better. Once burned,
twice shy! Hope this will save
other readers from being suckered
by these scams. If so, | gladly act
as the guinea pig.

Anonymous

Dear Nuts & Volts:

In Don Lancaster's article on
batteries, no mention was made of
nickel/iron alkaline secondary
cells. In the chemical plant where |
worked in 1950, our forklift vehi-

cles were powered by nickel/iron
cells which gave excellent service.
The Encyclopedia Britannia
said that compared to lead/acid, it
has longer life, lighter weight,
greater robustness to vibration,
immunity to harm due to standing
in discharged condition, being
over-discharged, short circuited or
charged in reverse direction (I
have copied their wording).
Capacities were given as follows:

Lead/Acid 7-9.6 watt hrs/Ib.
Nickel/Iron 8.5-15 watt hrs/Ib.
Nickel/Iron 13 watt hrs/Ib.
(Perry Enc.Chem. Eng.)

The only disadvantage report-
ed was that the capacity fell off at
temperatures below 50°F, but this
did not seem to affect operation in
our warehouse.

Philip E. Curry
Decatur, AL

Sell Nuts & Volts
in your store and earn $$$!

Contact us for details. 909-371-8497
E-Mail distributors@nutsvolts.com

Best pricing on US & Russran
Transmitting Tubes [/ =5%
Receiving Tubes

3-500Z 3CX400A7
3-500ZG  3CX400U7
4-400C 3JCXBOOAT
5728 3CX1200A7
811A 3CX1200Z7
6146B 3CX1500A7
6146W 3CX3000A7
8072 4CX250B
8560AS 4CX400A
8873 3CXB00A
8874 BLF6

RF POWER TRANSISTORS » TUBES  POWER MODULES
EIMAC - SVETLANA - AMPEREX

Tel: (619) 744-0700

« MOTOROLA - MITSUBISH
« TOSHIBA
Complete inventory for
servicing amateur
and commercial
communications
equipment.
MRF454 SAVE
MRF455 SAVT
25C2290 SAV17
25C2879 M57737
Etc!

Send for your
FREE
1996 Catalog

Same Day Shipping

Fax: (619) 744-1943
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AUDIO DISTORTION ANALYZER

~ . HEWLETT-PACKARD 331A ANALYZER measures total distor-
o & tion 0.1% to 100% of full scale in 7 ranges over 5 Hz to 600
} L] w ] KHz. Fundamental rejection >80 DB. Voltmeter indicates 300
uv to 300V rms in 13 ranges, 10 DB per range. Requires 115/

- 230 VAC; 16.8x5x15.3, 24 Ibs sh.

USED-CHECKED with manual

FIBERGLASS CASE

CY-7542/PRC-104 TRANSIT CASE designed to protect military radio in
foam insert butis good size for other storage uses when insert is cut out.
Measures 15.3"Hx22"Wx14.5°D with hasp fastners, side handles, and
pressure release button. 30 Ibs sh. UNUSED ....................... $35.00

TA-838/PT FIELD PHONE

[ MILITARY TELEPHONE has push-button numeric tone pad and is designed
, for 2- or 4-wire communications; replaces old EE-8 and TA-43/312 field
* phones. Ringing signal possible only in 4-wire hook-up. TA-838 can also be

operated over standard telephone lines. Rugged thermoplastic construction;

- requires four C-cell batteries. 6.9.8x5, 8 Ibs. sh
USED-CHECKED .............. $85.00 Operators Manual ................. $10.00
JAN-BOXED ELECTRON TUBES

2A3 Penta-USA (but looks Chinese- made) ............................... $14.00
2K25 Raytheon blue .. $40.00 4CX300A/81 $65.00
4D32 Raytheon ... . $35.00 GMGA Sylvania .. . $17.50
1625 llallnnal-UnI k- 34.511 5691 Richardson ... ... $6.50
STRTELE i - 5814A ECG = 12AU7 .. . $3.25
5998A Sylvania TO2B BE = 12AXTA ... iscserismmimmimmemsrreses $7.50
6146WGE .......... 95 ea; 10 for $175.00

_$19,
53 50 aa 10 for '$28.00; 100/ $200.00
7360 ECG 5.00 8552 ECG, 12V Version 6146 .. $12.00
7581A ECG, 35 W version of GLGGC . $17. 50 ea 1I]l$15l] 00

Prices F.0.B. Lima, 0. VISA, MASTERCARD Mcepled.
Allow for Shipping = Write for latest Catalog
Address Dept. NV = Phone 419/227-6573 « Fax 419/227-1313

6922 ECG = 6D.8

FAIR RADIO SALES

1016 E. EUREKA = Box 1105 « LIMA, OHIO = 45802
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MO-TECH DISTRIBUTORS
YOUR MIDWEST PANASONIC
CONVERTER WHOLESALER

PANASONIC

10 PC 20PC 50PC
TZPC1453G2 $63- $61- $59-

“Top of the line converter” featuring sleep timer, parental lock,
standard/HRC switchable, last channel recall, favorite channel
memory, and 83 channel capable.

$44- $42-

TZPC1003 $49-

One of our best selling converters featuring sleep timer,
parental lock, last channel recall, favorite channel memory, and

80 channel capability.
$89- §85- $82-

TZPC175DG2

Our “Top of the line” converter with volume control. Featuring
sleep timer standard/HRC switchable, parental lock, last
channel recall, favorite channel memory, and 83 channel
capable.

PHONE (810) 566-726
FAX (810) 566-7253
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eing good isn't good enough in
software these days. It's the
thoughtful details that separate
market winners from losers. And
one of the biggest features
end users
appreciate is good Help files
accessible from within
the program
itself.

Creating Help
files for Windows PCs
has long been a pain in the
nether regions. However, it just got a

whole lot easier. Microsoft has released their
Windows95 Help Authoring Kit at a list price of just
$49.95. The only other tool you'll need is a copy of
either Microsoft Word or WordPerfect to create the text
files.

What makes Help files you create with the Help
Authoring Kit special is that they aren't restricted to
plain vanilla text. You can make areas of the text “hot”
50 users can jump to a different topic or see a pop-up
window when the text area is clicked. You can add

aphics as bitmaps (.BMP files) or Windows metafiles
WMEF files) or in two special formats used with
Windows Help. You can make graphics “hot” as well.
Graphics can be used as the entire background for a
Windows Help page. Video (.AVI) and sound ((WAV)
files can be easily added as well.

The ability to develop killer Help files belongs in
any software developer’s tool kit. With the introduction
of the Windows95 Help Authoring Kit, there’s really no
excuse for not having it.

Inside Help Authoring

The Windows95 Help Authoring Kit is mainly
intended to create Help files for Windows95 and
Windows NT 3.51 and higher software. However, it can
also be used for software intended for Windows 3.1
and Windows for Workgroups PCs if you distribute
Win32s along with your software or do not use some
features supported only in Windows95 and Windows
NT. No other platforms, like OS/2, are supported. The
Authoring Kit gives a complete description of the
features not supported in Windows 3.1. However, the
resulting Help files are still better than most Windows
3.1 Help files.

The Windows95 Help Authoring Kit doesn’t have
much in common with Help file creation fools for
Windows 3.1. However, it does have a good bit in
common with one Windows 3.1 development tool,
namely Microsoft Viewer.

Viewer was Microsoft's first attempt at a
multimedia development system (the 1992 and 1993
versions of their Encarta encyclopedias were created
using Viewer, for example). As 3 multimedia develop-
ment tool, Viewer was a bomb. It was mainly text-
oriented and didn’t support most of the functions
\included in competitive products like Macromedia

Director or Asymetrix ToolBook, such as the ability to

handle mouse enter/leave events or to perform
mathematical calculations.
Faced with a loser pro-
duct for CD-ROM
development, 2
Microsoft

decided to
re-name the pro-
duct and re-position it as a
tool for Help file creation. (The
Windows95 Help Authoring Kit can import
Viewer files and re-compile them for Windows95,
however.) If you're familiar with the Windows 3.1
versions of Encarta, then you have a good idea of the
sort of Help files you can produce for Windows 3.1
PCs.

What'’s Involved

Developing a Help file is a three-step process:

1) Create a “topic file" consisting of your text,
graphics, and other elements (sound, etc.) that you
want included. This is a word processing document
saved as a rich text format (.RTF) file.

2) Create a “project file” that contains instructions
on how the different elements of the topic file should
be compiled. A project file is created in the Help
Workshop and the resulting project file has the .HP) file
extension.

3) Compile the topic file, various graphic files, and
the project file into a single Help file and test it.

Of course, Help authoring is not entirely that
simple! However, it is much easier than trying to create
an equivalent Help file using a programming language
like C or Delphi.

Structure of a Help File

LR e o= Help Topics: Help Author's Guide i — | |

Contents | Inde | Find |

by the Windows95 Help
Authoring Kit have three
distinct parts selectable by
“tabs” at the upper left of the
Help file window. The three
parts are: contents, index, and
find.

Let's take a look at the
Help file that comes with the
Help Authoring Kit. Figure 1
shows the contents part; this
is the default selection when
the Help file is launched. This
is like the Table of Contents of
a book or magazine, and lists

Cick 3 bock, and then ock Open. Ot click ancther tab, such as Index.

the main topics in the Help file in the order ""\
which they appear. To look inside each
“chapter” for its subtopics, just click on each
chapter title beside the book icon.

The index part lists the topics and subtopics
in the Help file in alphabetical order, as shown
in Figure 2. The user can scroll through a list of
topics or enter a keyword in the text box at the
fop to quickly move to the area where the
topic is listed.

The find part searches the list of topics and
subtopics for those that contain a word or
phrase entered in a text box. A list of topics
and subtopics containing that word or phrase
is then displayed in the middle box in order to
narrow the search down. In the bottom box,

there will be a final list of topics narrowed down
from the selection in the middle box. The final
subtopic desired can be displayed by highlighting it
and then clicking the “Display” button.

Once a page in a Help file is opened, Help
supports several useful features. A common one is the
pop-up window. Pop-up windows are most commonly
used to display definitions of terms. Another common
feature is the jump, which opens another topic in the
Help file. The usual convention for Help files is to use
green underlined text for a jump and green dotted-
underline text for pop-up windows.

Help also supports “training cards,” as shown in
Figure 3. Training cards are able to communicate with
the program the Help file supports; they can send
messages to the program or receive messages from it.
Training cards are especially useful for guiding users
through complex procedures that can be broken down
into a series of steps. Figure 3 shows the training card
Help system used by the Windows95 Help Authoring
Kit. A variety of buttons and accompanying commands
can be specified for training cards, including next,
abort, ignore, retry, yes, no, and OK. Help uses the
WM_TCARD message to communicate with the
program through the Windows95 applications program
interface (API).

Help can be used to create context-sensitive Help
files. A context-sensitive Help file is one users can
access while directly working in a program, such as by
clicking on a question mark icon or by clicking a “Help”
button in 3 message box. Context-sensitive Help gives
users direct access to information when they need it.
For example, a dialog box might ask the user whether
they want to perform or cancel a certain operation. If
users are confused as to what they should do, a
context-sensitive Help button in the dialog box would
allow users to go directly to a Help file page on the
topic. This is much easier on users than closing the
message box, opening the Help file, and then searching
for the page containing the desired information.

While context-sensitive Help is easier for users, it’s
also more difficult to create. Authoring of context-
sensitive Help follows a process much like that
described later in this column, but references to the
desired topic must be included in the program code at
the appropriate places. In this month’s column, we'll

Q What's New in Version 4.0
Q Designing pour Help system
Q Step-by-Step Procedures
O WinHelp Reference

Q Converting from Yiewer 2.0

v
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Software Wizardry

] Figure 2 |

other topics by inserting a page
break before and after the
subject. You would add a
footnote before the first word in

topic files to project files
-footnotes

ALIAS section of project files
aliases, adding
aliasing topic IDs
aligning
bitmaps in topics
ALink macio
Alinks
about keyword jumps
marking a topic as an ALink target
new topic-inking features
testing
using w!ih multi

just discuss creation of Help fﬂes wnhm the
environment of the Help Authoring Kit.

Creating the Topic File

You can use Microsoft Word 6.0 or WordPerfect
6.0a (or later) to create a topic file. The file must be
saved in rich text format (.RTF) form. The only real
difference when creating a topic file in WordPerfect is
in handling footnotes, which are widely used in topic
files. Word uses characters instead of numbers to
format footnotes; the Help Authoring Kit includes a full
description of how to insert the correct footnotes in
WordPerfect. Footnotes are used to construct the index
and find parts of a Help file. Indexing and searching
functions are keyed to the type and arrangement of
footnotes within the topic file.

Text can be made bold or italicized, changed in
size, or changed in color using the usual tools in Word
or WordPerfect. Different Help topics are separated
from each other in the text file by inserting page breaks
between topics. Different topics are identified by using
footnotes; the text of the footnote becomes the

identifier for the topic in the Help file. For example, one
of your topics might be on how to access your
company’s Web site. You would create the text for that
subject in your topic file, and then separate it from

\Nu!sWoI's Iw

IDPT lJN 5 ]
LCID=0x409 0x0 00 English (United States)
- |REFORT=Yes

Compression tab.

Help hies i g

| 1020 [Heip Authol un]

It you decide ta tumn on compression
later, just open your project file and
chek Options. Then; click the

Chck Next to contirue

the section, and the footnote
could be something like “Web
Access” That would become the
name of that section throughout
the rest of the Help file.

The ability to assign identifiers
to different sections of your Help
file is very powerful. You can
create links to other sections by
including references to the linked
sections using hidden text. For
example, you may want to allow
users to jump to another section
of the Help file or to display a
pop-up window when they click
on a word or section of text. This
can be done by single or double
underlining the text (depending
on whether you want a jump or
o pop-up window) and placing the
identifier of the linked section or pop-up window in
hidden text after the underlined section.

Help provides a set of macros that can be
executed by jumping to them. These macros include
ControlPanel (opens a control panel properties dialog
box), FileExist (determines if a specified file is on the
user’s hard drive), and ExecFile (causes a program to
run). The latter function can be used for some very
interesting effects. For example, the phrase
“ExecFile(notepad.exe)” in hidden text after a word or
section of text will cause the Windows notepad to
appear when clicked. You could also write a short
executable (.EXE) program using C or other compiled
language that could be executed by ExecFile. Suppose
you wanted to link a Help file to your company’s Web
site. You could write a program to launch a Web
browser and transfer your company’s Web address to
it whenever ExecFile is clicked. Microsoft has used this
technique with their Help files for Microsoft Office 7.0;
a button click sends the user to a Microsoft Web page
via the Microsoft Network.

Adding Graphics and Cool Stuff

Graphics can be a terrific addition to a Help file,
especially now that computing is so visually oriented.
Like other Windows programs, Help lets you add
BE S —— . graphics in the form
: of bitmaps (.BMP)
¢ and Windows metafiles
(\WMF). In addition,
Help supports two
graphics formats used
exclusively (at the
moment) by it: seg-
mented hypergraphic
(SHED) bitmaps (.SHG)

and  Help  multi-
resolution bitmaps
(.MRB).

A graphic can be
inserted into a Help file
by directly pasting it in.
~ Another way to add

~ graphics is with a
graphics  statement.
- Graphics  statements

Figure 3

are useful if you will use
- a graphic more than
' once in your Help file;

the graphics file can be saved once and then called as
often as needed by a graphics statement. This saves
disk space. The three graphics statements are: bmc
(places the graphic in a paragraph where the reference
to it is placed); bml (aligns the graphic along the left
margin); and bmr (aligns the graphic along the right
margin). The letter “t” can be added to make a graphic
transparent. For example, bmit would align the graphic
along the left margin and make it transparent. Graphics
statements are followed by the file name of the graphic
and are placed in brackets.

Audio and video can be added to a Help file by
using the Windows mci (media control interface)
interface function. You enter mci followed by the name
of the audio or video file you want to play and enclose
both in brackets. You can add various options between
mci and the file name; for example, the word repeat will
cause the file to be repeated after it plays. Audio and
video files can be quite large, so these probably should
be avoided unless you're running the entire software
from a CD-ROM.

Adding Hot Spots

A jump or link is an example of a Help “hot spot”
When the user moves the mouse cursor over 3 hot
spot, the cursor turns into a pointing hand 1o let the
user know something will happen when the mouse is
clicked. We've already discussed how to create hot
spots in text by underlining text and inserting the
identifier for the jump or pop-up text in hidden text. If
text is single-underlined, a pop-up window will be
displayed; double-underlined text is used for jumping
to another topic in the Help file. Pop-up windows are
assigned identifiers like other sections of text. You can
change the way hot spot text looks, but the usual
Windows standard is to use underlined green text for a
jump and dotted underlined green text for a pop-up
window.

You can also make a portion of a graphic into a hot
spot or add multiple hot spots to a single graphic. Such
a graphic is called a segmented hypergraphic, and is
created using the Hotspot Editor feature of the Help
Workshop. The Hotspot Editor places a box with sizing
handles on the graphic, and this box can be positioned
anywhere on the graphic. Only the area covered by the
box will be a hot spot, and more than one box can be
placed on a graphic. A segmented hypergraphic is
stored as a .SHG file.

Putting It All Together

Several different types of files are compiled
together to generate a single Help file. One is the topics
file, which is the text file saved in .RTF format. The
various graphics files (BMP, .SHG, .WMF, efc.) are
also compiled, as are any audio or animation files you
include. Finally, the project file (.HP)) is also compiled
to produce the resulting Help (.HLP) file.

We haven't mentioned the project file too much
this month, but a project file window is shown in Figure
3. The project file puts the various graphics, animation,
and audio files in the desired order and also sets
properties (such as text colors and styles for jumps and
pop-up windows) for the Help file.

Authoring @ good Help file with multimedia
features is now only slightly more difficult than using
more applications programs and you usually don't
need any programming skills. If you develop
Windows95/NT software, there’s no reason not to
have a terrific Help file for your users. And if you'd like
to add a very useful skill to your professional tools,
mastering the Help Authoring Kit would be a smart
move. NV
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Positive Notch
Filters

Large STOCK on all Available Channels
2 thru 24, 95 thru 99
0,1,57,58,59,60,61,A1,A2,A3,A4 A5
ORDER BY SINGLE CHANNELS
We Specia[ize in Large Quantities on every Channel

PRICES AS LOW AS $6.00EA

NOBODY BEATS OUR PRICES

Monday - Friday (8am to 5pm) Central Time
QUALITY METAL CYLINDER TYPE NON-TUNABLE
ABSOLUTELY NO DRIFTING PROBLEMS

Standard Positive Filters

1pc-$16.00 5pcs-$14.00 10pcs-$12.00
25pcs-$10.00 50pcs-$8.00

Positive "G" Series Filters
1pc-$30.00 5pcs-$28.00  10pcs-$25.00

Tom G. - FL Excellent Service, fast and quick. The only bad thing about this company
is they don't sell Cable Boxes. We hope someday they will.....

David P. - CA We called around for help on filters and nobody had any answers except
one, call the "THE FILTER COMPANY" we did and had an answer in a matter of

John B. - IL Our company buys in the 100 quantities and needs a large selection of
different channels. "The Filter Company” was the only one who was able to supply.....

PHONE & FAX ORDERS:

1-800-235-8080

VISA, MASTERCARD
DISCOVER, UPS COD
CHECKS BY PHONE

Anyone implying theft of Cable
Service will be denied assistance
We do not sell Data Blockers,
Bullets or FM Traps !!!!

Give our 800 line a howl for Lhe besl
service in Lhe Coynlry..... 1!

A "TFC" Company
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 Electronlcs Q & A Continued from page 91

Where Did 1 MOVE My File?

Q. Using the MOVE command, | accidentally moved a document to a mis-
spelled (hence, non-existent) directory. I've searched all my drives and directo-
ries for it (a horrible day’s work) with no success. Did the machine just chew
up and swallow the file? Is there any way | can bring it back from Hades or
Limbo or wherever it's gone to, or do [ just bid it a fond farewell?
Robert Baron
Athens, GA

A. You've just discovered a thrilling secret feature of MOVE. If you speci-
fy a path that MOVE doesn't recognize, it doesn’t move the file at all, it
simply renames it and leaves it in place. (MOVE behaves exactly like
RENAME in this case.) Look for your file in its original location, under the
(misspelled) file name of the directory where you thought you’'d sent it.
Incidentally, this occurs only when you move single files. If you try to
move a group of files to a nonexistent directory, you'll be prompted to say
whether you want DOS to create the directory for you.

MAILBAG

It's been 20 years since | lived in Japan, so | might have
some details wrong, but the fact of the matter is that Japanese
voltage really isn't 110 volts — nominally or actually. Japan was
the first Asian country to electrify and the two major population
centers were electrified by two different companies at two differ-
ent times. The Kanto region — Tokyo, Yokohama, and the regions
to the North are — 220 voltS 60 Hz. The Kansai region — Osaka,
Kobe, Kyoto, and the South — are 100 volts 50 Hz.

The three or four consumer appliances | bought in Japan
that | brought back to the US all had transformers with taps at
100, 110, and 220 volts, so converting them to run in the Us
was no problem except for the alarm clock that people keep tog-
gling the 50-60 Hz switch on then complaining that it runs fast.

Don Kenney
via America Online

ADD ONS (PAN)

QUANTITY: 10 20 50
$45 $39 CALL |
$58 $52 CALL |

Stealth 1000-P
| Pio. Super (6350 or below)

QUANTITY: 10 20
Universal (replaces Boss 1, 2, & 3).. . .

Pioneer (6350 or below)

Tel: (702) 893 3-6201

Write in 200 on Reader Service Card.
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Continued from page 16
could cause problems.

A small [1"H x 1.25"W x 77L)
B/W CCD camera with similar (identi-
cal?) “pixelized” output as the Fisher
Price camcorder was being sold about
a year ago for $30.00+ $5.00 S/H by
Lionel Trains, Inc. PO. Box 748, New

ANSWER TO #11361 - NOV, 1996

The simplest way to convert a
pulsed signal from an infrared trans-
mitter of any brand and then convert
that signal into an on/ off switch is with
the help of a 567 phase |ock loop tone
decoden

The 567 iz a simple device that
can be wired to receive any frequency
in the form of sound, light, or straight
electrical signals from an external
source, and then lock on to that signal
to activate an external device of your
choosing.

+8V,

100k

“gain
adjust

:‘Sirg/'

5

=

¥ S

Baltimore, Ml 48047-0748. Check for
current availability and price before
sending for one. If the camera is no
longer available from Lionel, check with
Images company, PO. Box 140742,
Dept. N, Staten lsland, NY 10314.
Also, see “The Laser Experimenter” in
the Nov. '95 issue of Nuts & Volts for

The tone decoder is tunable to any
frequency within .01 Hz to 500 KHz,
which means that you can tune it to
any brand of remote and any button on
that remote of your choosing.

You don't need to know the fre-
quency of your remote control device if
you install a variable resistor (pot)
and/or variable capacitor to the timing
circuit of the 567, as this will allow you
to tune the device toc any frequency
within its limits.

The output of the 567 can directly
drive a LED six-volt relay, or an SCR; or

it can be connected to a
transistor which, in
turn, -operates a larger

é‘* relay of a higher voltage

567 w7 OF eurrent rating

g LED To increase the sen-

- - 8
.m.w:?m nitEF N"Y' — - T gitivity of the input, you
(edor [ == | —— can couple a lens to the
photoassisio Yol | 2y o photo sensor and a 741
741 op amp NES67 tone op amp, which can also
= = decoder — be configured with an
adjustable gain, which
= b = will_ensure that your
pind device will still operate
.'i.:?.'.:'.. ™ !;;J\Tg from a weak signal (lang

et i

R o Sy TR i
Bieber, CA

an article featuring this camera.
John McMichael
Laramie, WY

ANSWER TO #11969 - NOV. 1996
The “no return pulse” error is the
IRD telling you that a sensor in the
actuator is not working. The sensor
consists of a magnetic switch or hall
device switch which reads “pulses”
from a rotating magnet on the actua-
tor shaft. The IRD counts these pulses
to determine which satellite the dish is
aligned with [part of the set-up proce-
dure when aligning the dish). The actu-
ator may continue to move, but the IRD
has no idea where it is focused. Go
back out to the dish and open the
motor box where the wires enter and
check for loose or corroded connec-
tions. Check the same behind the IRD.

ANSWER TO #11864 - NOV. 19986
Connect the positive power con-
nection of the LM33083 to the ring con-
tact of the bulb assembly, This will sup-
ply power to the flasher through the
low resistance of the lamp when it is
off. When the lamp is

If the wires aren’t bad, you either have
a defective sensor (new ones are avail-
able from Skyvision 1-800-543-3025)
or something is wrong inside the IRD
itself in the interface to the senson
| had a similar problem, found and
fixed corroded wires and found the
satellite presets still worked.
Joe Leikhim
Tallahassee, FL
Jleikhim@nettally.com

ANSWER TO #11867 - NOV. 1996

| too have an HP DJ 540, and |
have never had any trouble with it both
in Windows 3.1 and Windows '95.
First thing | would do is to check to
make sure you have the most current
printer driver. This can be obtained on
the Internet at the address:

http:/ /hpee897 external.hp.com:B0/

uA. This results in well over a year of

operation with ordinary C or D cells

before significant battery capacity
would be used.

R. R. Dunn

Modesto, CA

turned on, the ring con-
tact is connected to the

FLASHLIGHT CIRCUIT

battery negative, there-
fore the flasher circult Will  ctonmcron
be off. Don't worry about ﬂ“‘“l"“*"‘"

il
©

BUDE SWITCH

the flasher draining the
batteries. With the circuit
shown below, the LED
draws current  only
approximately 1% of the
time, and the other 88%
of the time only draws 50

GOPY GATS

CELLULAR PROGRAMMING EQUIPMENT
WE OFFER YOU THE LOWEST
PRIGES IN THE USA!!

6-WAYS..7-WAYS..STARTACS..ELITE AND ELITE EE-3
WE HAVE WHAT YOU WANT!!
CALL US AFTER YOU'VE CALLED THE REST...

We ship same day with next day delivery anywhere in the world. Payment must be
collected funds, Western Union or U.S. Postal Money Orders only.
All equipment is sold solely for educational or experimental purposes.

FLASHING LED CIRCUIT

GALL 817 633-5991 24 HOURS

Write in 135 on Reader Service Card.

Nuts & Volts Magazine/December 1996 117



cposupport/indexes1/djSserhtml

If you do not have net access, it
can be downloaded off of the HP
Computer Bulletin Board at 208-344-
1691.

If you still have trouble after
installing the latest printer drivers, the
problem may be in the interface cable
that you are using. Many of the new HP
printers communicate with the com-
puter via the bi-directional parallel port.
Some cheaper printer cables are not
compatible with these printers. If all
else fails, check your warranty and call
HP and have your unit serviced
through the Corvalis repair center
This telephone number is: 1-800-243-
9816.

Paul Stafford
Lewisville, TX

ANSWER TO #10968 - OCT. 1996

Your X-10 computer interface is
made by X-10 Inc. They are still in busi-
ness and can be contacted at:

X-10 (USA) Inc.

91 Ruckman Road, Box 420
Closter, Nd 07624-0420
201-784-9700
800-526-0027
x10usa@aol.com

The same interface is sold by
Radio Shack as the Plug 'n Power com-
puter interface, so they should also be
able to order a manual for you.

If you have Internet access, you
can get a copy of the X-10 frequently
asked questions document (FAQ). It
contains information about many X-10
devices, including programming infor-
mation for the computer interface.
The FAQ is available by FTP at
<ftp:/ / ftp.scruz.net/ users/ cichlid/ pu
blic/x10fag> or by E-Mailing a request
to <x10fag-request@cichlid.com>

Doug Smith
Roscoe, IL
dougs@mcs.com

ANSWER TO #11963 - NOV. 1996
It is best to keep repairing or
replacing the optical sensor These
sensors are vital to the safety of life. A
person should NEVER bypass a life sav-
ing feature on any device, including an
overhead garage door Garage doors
can kill people guite easily. In many
communities, optical sensors are a
requirement, regardless of who lives in
the home. Madifying the unit to work
without the sensor would place all lia-
bility on the owner for any accidental
injury or death. In short, the conse-
quences far outweigh the headache

elimination in repairing the unit.

Mark Hanz
Houston, TX

ANSWER TO #11968 - NOV. 19896
What you need is to replace the
+200 volt filtering capacitor. You can
replace the cap which is connected to
the cathode of the 200-volt rectifier on
pin pt. 3 of the flyback trans. Or simply
add a 33 MF 250-volt cap on the pix
tube socket board, the negative side to
ground and positive side to the com-
mon end of the three resistors which
are connected in series with the col-
lectors of the three-color output tran-

sistors.

Kamal
Van Nuys, CA
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CHASE

NOISE

by Jim Ford N6JF

ctually it is called
“The Supersonic Ear”
nd is smaller than,

no ... make that much
smaller than the parabolic
dish (and excellent book)
named Big Ear by John
Kraus W8JK of Ohio State
University, used for outer
space research.

This new toy, manufactured by Wild
Planiet Toys of San Francisco, is available
for $15-$20 from stores such as Toys R
US, Imaginarium, and Target. It can help
you or your power company find power-
line noise. Read on to see how.

Do You Really Have
Power-Line Noise?

Power-line interference can show up
on your TV set, AM or FM radio, ham
radio, CB, or other receiving devices.

The power companies are some-
times blamed, but are not responsible
for many kinds of noise problems.
Examples are heating pads, touch
lamps, door bell transformers, electric
motors, electric fences, computers, and
other electronic equipment.

A very common problem is the
thermostats in fish aquariums (there are
non-interfering versions available). Most
of these noise problems usually come
from within your own home; although,
in severe cases, they can come from
around the neighborhood.

| had interference once that was
traced to a flea chaser. This was a high-
er-than-human-hearing pulsed oscillator
driving a speaker that was suppose to
chase fleas from an area. This caused
weak interference, but it was about a
block away in someone’s garage! When
confronted with the problem, the home-
owner gave it to me and said it didn't
work anyway.

To check to see if noise is in your
own home, you can selectively turn off
your circuit breakers to see if one of
them eliminates the noise.

I must admit one time | didn't follow
this procedure and was red faced by
blaming a cable TV company for interfer-

: Typical 14 KV distribution power pole.
Loose and dirty hardware can cause a lot of noise problems.

ence that was actually caused by my
touch lamp (the kind you just touch to
turn on and off). Breaks in the shielding
of the coax owned by the cable company
can, however, cause interference to cer-
tain portions of the two-meter ham band.

Power-Line Noise “Signature”

The easiest way to tell if you have
power-line noise interference is to lock
at your TV set on channels 2-6. Power-
line noise will normally show up only on
these channels unless you have an
extremely bad case.

The interference shows up as bands
of horizontal lines that slowly creep up
the screen. Interference is weather-
dependent and is usually worse at night,
during fog, and other high humidity con-
ditions.

Channel 2 usually gets the worst
interference since it is the lowest fre-
quency channel. The higher the channel
number, the higher the frequency. Most
of the time, the interference gets slightly
better as vou go toward the higher chan-
nel numbers and stops at channel 7.
Usually there will be no interference at
all on channels 7 and higher. Arcing
produces a very broad spectrum of ener-
gy with decreasing amplitude the higher
you go in frequency. There is a big gap
in frequency between channel 6 and 7,

and the decreasing energy with frequen-

cy makes the channel 7 and higher
interference infrequent.

A TV is a good detector for power-
line noise even if you are just concerned
about noise to a ham radio. All this
assumes you are not using cable TV and
have some kind of external antenna.

If you are on cable and still get the
bands of slowly upward creeping lines,
then your cable company probably is
picking up power-line noise at their
community antenna site.

Remember local channel 2 may
actually show up as some higher chan-
nel number (e.g., channel 37) because of
frequency translation associated with
cable TV, so vou may still get power-line
noise symptoms even on a channel that
normally is too high in frequency to get
interference.

Hams may notice their noise
blanker on their HF transceiver does not
work very well to eliminate power-line
noise. Noise blankers work good on sig-
nals that have a high pulse to average
content such as an ignition pulse.
Apparently, the noise blanker gets con-
fused with the lower peak to average
noise that comes from power-line noise.

How to Track
Down Interference

No matter what the interference,
the first step is to make sure it is not



hams have (although severe to
them) is often intermittent in
nature. The interference will often
be bad one night and gone the
next day and night! When the
power company checks for inter-
ference during the day, they often
don't find anything, or if they do,
it's a problem too far away to be a
major problem for you, That is
why it is a good idea to write
down the times, dates, and inten-
sity of interference.

Humidity has a major effect on
power-line noise. This is especial-
ly a problem along coastal areas.
Usually the more humidity, the
more power-line noise. There are
exceptions because often, if you
have very humid conditions such
as fog, the power-line noise will

be bad for a while until the dirt

The “Supersonic Ear.”

and contamination get washed

caused by something within your house
by turning off circuit breakers as men-
tioned earlier. If the interference is out-
side, then you need to “DF” it. By that, |
mean use directional antennas in con-
junction with the “Supersonic Ear” if
necessary.

If you are a ham and have roof-
mounted directional antennas, by all
means, use them.

In my experience, 14 MHz is the
lowest useful frequency for direction
finding with higher frequencies such as
two meters much better. The reason is
the true location and apparent location
of noise often differ because power-line
noise travels down the line. The higher
in frequency you search for noise and
still get enough noise to get a reading,
the better. This is partly due to the dif-
ference in wavelength, and partly due to
smaller more directional, antennas. It's
best to DF an initial directional bearing
from a high spot, perhaps on your roof,
to minimize any signal reflection confu-
sion.,

From there, hoofing it is necessary.
A small two-meter beam antenna in
conjunction with a “handi-talkie” are a
good DF combination. It is helpful to
have some kind of signal strength indica-
tor, but not necessary because you can
listen for the noise. The effectiveness of
the walk around DF method varies with
the type of interference.

If you have power-line noise, then
you still may get confusing bearings. It
might help to check the polarization of
the interference. Power-line noise tends
to be horizontally polarized, so you may
have to turn your beam antenna side-
ways.

1 have two equal gain two-meter
yagi antennas; one is vertical and the
other is horizontally polarized. | can
instantly switch between both antennas,
but horizontal noise is always stronger
with the vertical at times a close second.
There must be a component of both
horizontal and vertical polarization in
power-line noise.

Enter “Supersonic Ear”

Often tracking closer than a hun-
dred yards or so is difficult because of
confusing DF bearings. This is when the
listening ability of the Supersonic Ear
can help. You can then scan the various
poles in the area to “see” if you hear
arcing type noises. Be sure to test for
noises at other non-suspect poles first to
19;; an idea what a normal pole sounds
1

| was not sure such a small dish
could pick up the noise, but was pleas-
antly surprised to find out it could. This
dish has more gain in the higher audio
range. In fact, it is very effective when
listening to birds.

Using a small parabolic dish for
DFing noise is an idea already used by
some power companies, although with
larger versions (approximately two feet).
| have been told they

away.

The time since the last rain affects
the interference, as well as any dust or
wind storms. Sometimes there is no
interference for a couple of days right
after a good rain.

Dry winds alone can cause a type
of interference that shows up on a TV
as a random shot gun pattem over the
whole screen. This is probably caused by
static build-up and discharge, and is

It is my impression that it takes spe-
cial permission and overtime to work at
night to find power-line noise. This
scheduled overtime night may not be the
same night you have interference.

This was the problem I had over 10
years ago when my battle to fix noise
lasted over a year! Oh, | don't mean
they were not trying to fix the problem,
but I suspect there was pressure to make
a find on those overtime nights and turn
in a repair work order. That repair work
order fixed someone else's problem
three or four blocks away if you didn't
have interference that night. They even-
tually become tired of spending money
on your problem. That is why it is
important to have a good working rela-
tionship with the power company so
you can save both time and money. If
they believe in your tracking ability. they
will go and check your pole first.

Some larger power companies have
a full-time staff of power-line noise spe-
cialists. A few even assign certain peaple
to work solely with hams to resolve
problems. Many smaller utilities have a
person to do it on a part-time basis.

Fortunately, power companies have
become smarter concerning noise inter-
ference. They know that certain hard-
ware (particularly loose hardware) causes
noise.

In the past, "dead ends” were a

are also used for
locating leaks in
overhead pressurized
cables.

I have not tried,
but thought of
adding to the dish
with the right kind
of puffed-up garbage
can lid. Some look
like they may be a
parabolic shape.
Even if the lid is not
exactly the right
shape, it would
probably still add to
the gain.

The audio gain
of the Supersonic
Ear is high. More
audio gain would
cause mike/headset
feedback problems
unless an earmuff
type headset is used.

Larger dishes
could locate noise
from a farther dis-
tance, but may cost

g

10 times more. If

you want more gain
with no hassle, consid-
er getting one of these

Which pole now? Once the noise is “DF”ed to a small area like this,
the Supersonic Ear can DF some more.

(try Edmund Scientific).
Practical Tips

Once you determine you have
power-line interference, the power com-
pany should take it from there. There
are reasons, however, that you should be
involved in the process.

Most power-line noise that causes
TV and radio interference is moderate,
but not severe. The severe interference
is often found not by DF techniques, but
by binoculars, or even the naked eye
because you can see or hear the arcing.
These severe interference problems are
usually short-lived because they are easy
to find and important to the power com-
pany to fix quickly for fire prevention.

The moderate interference that

difficult to fix.

It would be a good idea to record
outdoor humidity along with the dates
and times. | have seen surplus sling psy-
chrometers for sale for about $20.00.
These are accurate humidity gauges that
use two thermometers and a wet-
bulb/dry-bulb difference to calculate
humidity.

All this hassle and record keeping
are important because it helps your cred-
ibility and shows determination with the
power company.

Fixing power-line noise is unfortu-
nately not often a speedy process.
Power outages are the repair crews first
priority, not your TV or radio interfer-
ence, Also, they like to find it during the
daytime when the problem is not always
there.

frequent problem, I'm told. This is where
the high voltage (14 KV) distribution line
terminates or terminates and tumns a
corner. Why that was a particular prob-
lem, I don't know. They also have devel-
oped noise-resistant hardware for use on
the power poles. This newer noise-resis-
tant hardware is not yet in use every-
where.

Finally, if you still can't get the
cooperation you want from your power
company, a letter to the PUC (Public
Utilities Commission) may help. Your
letters to the power company and any
other documentation such as times,
dates, etc., and nature of interference
(remember the upper moving lines on
the TV), will help your case. Most power
companies cooperate, making this
unnecessary. NV
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HOW TO PLACE A CLASSIFIED AD

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all
caps) on a separate piece of paper. Spell out words when submitting hand-
written copy. Calculate the number of words and multiply it by the appropri-
ate rate (see RATE PER WORD section). Include any charges for bold and/or
CAPPED words, any artwork costs that would be applicable, and/or costs for
boxing your ad (explained below). Choose the appropriate classification for
your ad(s) to appear in (see below). If no classification is indicated, it will be
placed in Misc. Electronics or wherever we deem most suitable. Enclose your
name, address, phone number, and Nuts & Volts account number from
your mailing label (if available) for identification purposes. Include full pay-
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your
completed order to:
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719.

RATE PER WORD
The ad rate for current PAID subscribers is 60¢ per word. All others pay
$1.20 per word. There is a $9.00 minimum charge per ad per insertion.

WORDS IN BOLD AND/OR ALL CAPS

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS
are 20¢ extra per word. The first two words of each ad are bold capped at no
charge. Indicate bold words by underlining. Words normally written in caps
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged
as all cap words. Use a two-letter abbreviation for states.

PHOTOS, DRAWINGS, AND BOXES

A photo or drawing may be run at the top of your classified ad for an addi-
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line

art, or $8,00 for halftone of photographs. To BOX your ad, include an addi-
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos.

FAXING IN AD COPY

You may fax in ad copy or changes before the closing date (5:00pm on the
10th) at 909-371-3052 using MasterCard or Visa. Include credit card expira-
tion date, the name that appears on the card, a daytime phone number, and
your Nuts & Volts account number. Ads without credit card information will
not be listed as received until payment is received in full. WE DO NOT CALL
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi-
cation of faxed-in ads, please call 909-371-8497.

DEADLINE

Prepaid ads received by 5:00pm on the closing date (10th of the month) will
appear in the following month’s issue. Ads postmarked through the 10th, but
received after the closing date, will be placed in the next available issue. No
cancellations or changes after the 10th. Cancellations and changes must be
submitted in writing.

IMPORTANT INFORMATION

All classified ads are running copy only. No special positioning, centering, dot
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited
to electronically related items ONLY. All ads are subject to approval by the
publisher. We reserve the right to reject or edit any ad submitted. We do not
take ad copy or changes over the phone. We do not bill for classified ads.
Repeat ads or ads run in multiple classifications within the same issue are
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub-
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting
errors will be issued unless you clearly print or type your ad copy.

Choose a category for your ad from the classifications listed below.

0. Ham Gear For Sale 80. Test Equipment
. Ham Gear Wanted 85. Security
80. CB/Scanners 90. Satellite Equipment
40. Music & Accessories 95. Military Surplus Electronics
50. Computer Hardware 100. Audio/Video/Lasers
80. Computer Software 110. Cable TV
70. Computer Equipment Wanted ~ 115. Telephone/Fax

120. Coi
125. Microcontrollers
130. Antique Electronics

155. ManualslSd‘lematics
160. Misc. Electronics For Sale
170. MIsc.EleetmnlesWanm

135. Aviation Electronics 175. BBS & Online Services

140. Publications - 180. Education vl
145. Robotics 190. Business Oppnmnmas !
150. Plans/Kits/Schematics 200.Repairs/Service

ADVEFITISER S INDEX

Creative Micro Electronics, InC. .................
Cruising Equipment Co. . el
Cunard Associates

Danbar Sales Company

ACP Super Store ...

Advanced Edumﬂonal Symms L
Ah-Hal Design Group, Inc. ............
Alfa Electronics

Diamond Vision Products.
Digicom Communications, Inc.
Direct Cable Supply

Earth Computer Technologies.
E.H.Yost & Co.

Media-Tech International ..
Metric Equipment Sales, Inc. .
M.F.M. Communications ..
MHZ Electronics, Inc. .
MicroCom Industries, Inc.

Midwest Electronics
Milestone Products
Modern Communications Street Smart Security

Surplus Traders

E T TR Iy

Berger's Equipment ............
Bisme Computer, Inc. ..........
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Please have the make and
; model number of your
SE HABLAN ESPANOL current cable box so that
we could give you the best
available systems in your
area.

ELECTRONICS CORP.

* PERSONALIZED ASSISTANCE -
* COMPETITIVE PRICING »

CATV SYSTEM COMBOS

CATV 1 PC. SYSTEMS

M-80-COMBO: 150.00 NOVA-5700: 225.00
NOVA-5800: 225.00
M-80-DECODER ONLY: 85.00 NOVA-5600: 245.00
_ 80: 250.00
PIO-COMBO: 165.00 e
PIO-DECODER: 95.00 86: CALL
SO 150,00 BASEBAND AVAILABLE: CALL
(1 PC. UNITS CONSIST OF A CONVERTER WITH
DIGITAL J-DECODER: 85.00 BUILT IN DESCRAMBLER & REMOTE )
ZENITH COMBO: (RECONDITIONED) 235.00 FILTERS
ZENITH DECODER: (RECONDITIONED) 170.00
CHANNELS #2 THRU #23 20.00
OAK COMBO: 135.00
OAK DECODER: 70.00 CONVERTERS: (PARENTAL LOCKOUT)
SOME BRANDS NOT LISTED PANASONIC: 89.00
NOVA CENTURY: 79.00
( ALL COMBOS CONSIST OF TUNER, REMOTE,  VIEWSTAR: 79.00
H CORD REMOTES: 20.00
AND DECODER + PATCH CORD ) ﬁET%%ngAé%SWlTCH: 3?'22
* NO ILLINOIS SALES: FILTERS: 20.00
TECHNICAL HELP: 1-630-889-0281 TV 86: 75.00
* ANY COMBO WITH PANASONIC CONVERTER ADD 10.00
PER UNIT

* 30 DAY MONEY BACK GUARANTEE
* 6 MONTH WARRANTY

PRICES EFFECTIVE AS OF APRIL '96
PRICES SUBJECT TO CHANGE WITHOUT NOTICE!

P.O.BOX 1494

ADDISON, IL 60101

INFO 1-630-889-0281

FAX 1-630-889-0283

HOURS - Mon. thru Fri. 9-6, Sat. 10-2

TOLL FREE ORDER LINE -
1-800-361-4586
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*Two-Line LCD display, il
afs\;;i':.';\ frequency. Secon

NMEA-0183 GPS

Ia switches between. eliie N Interface,-Connect

p,"ec:m, | : DCS, DTMF, Signal Strength, or your GPS to l‘he.
e R e e Y Xplorer for Mapping
Vumerical Deviation applications.

The New Xplorer Test Receiver. Ideal
for any two-way communications testing or
monitoring. The Xplorer is a value packed
performer integrating the functions of a
CTCSS, DCS, and DTMF Decoder,
Frequency Recorder, Nearfield Receiver and
more into one hand-held unit. No more
guessing when programming a frequency for
monitoring-the Xplorer captures nearfield “Buill-in Speaker. All fr
frequencies off the air from 30MHz - 2GHz

in less than 1 second. The New Xplorer; pro- demodulated  for instant
. ] viding the power of handheld portability with

e - state of the art functionality and performance.

. *Two line LCD displays Frequency and either CTCSS, DCS, DTMF. Deviation or Signal Strength
. sNMEA-0183 GPS Interface provides tagging data with location for mapping applications
sFrequency Recording Memory Register logs 500 frequencies with Time, Date. Number of Hits and
itude/Longitude. (Latitude & Longitude coordinates are only displayed in memory when used with GPS)
-Time Clock/Calendar with lithium battery back-up
ailt-in Rapid Charge NiCad Batteries with 5 hour discharge time and Power Supply included

_BIdﬂfE]ElSt]IEtﬂI[IﬂltyOllM]lQV@l‘ NEED,
erical Deviation Display with 1-10kHz and 10-100kHz ranges

( Features & Specifications )
i elescoping Whip full range Antenna included

b FACTORY DIRECT ORDER LINE 300'327'5912
- P T,

eInternal Speaker, Audio Earphone/Headphone Jack
*Built-in PC Interface, PC Connection Cable and Download Software included
o N e o o n’Tal Vi VPae
I o s e | NP NN EINGD

*Relative ten segment Signal Strength Bargraph
+Optimum Maximized Sensitivity for increased nearfield distance reception
14th Avenue * Ft Lauderdale, FL = 33334 - Tel: 954-771-2050 « Fax: 954-771-2052 Our
Visa + MasterCard + C.O.D. Check Out Uu

*Tape Control Output with Tape Recorder Pause control relay and DTMF Encoder for audio data recordinb
*High speed FM Communications Nearfield Receiver, sweeps 30MHz - 2GHz in less than | second

jges and Specn’ ications are subject to change without notice or obligation Web S:te.
* Contact Optoelectronics for mapping software available

op ¢

Write In 176 on Reader Service Card, Nuts & Volts Magazine/December 1996 123



New! BASIC Stamp Starter Kit ~ $79
Contains everything you need to get
started with BASIC Stamps. Includes our
original BASIC Stamp rev. D, plus manual,
software, and programming cable. All you

I e —

3 P Iy need is an IBM PC running DOS. If you're
_———" A BASIC Stamp, \, .
. : \ a student or educator, please ask about
of course! ) Sa [ e :
= / our special discounts.
% /

B S

BASIC Stamp discussion list on the Net!

The list works like this: lots of people (currently 900) subscribe to the
list, and then all questions and answers to the list are distributed to all
members. It’s a fun, fast, and free way to discuss BASIC Stamp issues.

Modules shown 20% larger than actual size.

To subscribe to the list, send email to majordomo@parallaxinc.com cnd
write subscribe stamps in the body of the message.

BASIC Stamps in Space!
Mel Torrie and bis students at Utab State University used
a BASIC Stamp Il in their experiment to see how the growth

FaxBack #6002 of foods might be affected by a near-zero-gravity envi-

™ ronment. The experiment was flown on the Space Shule
BS2-IC Module m Endeavor on May 19, 1996, and downloaded its data as
B planned to the Kennedy Space Center. The BASIC Stamp
16 'fo hﬂﬂs S I can be seen inside the white circle (near the left side of
500 PBASIC instructions max. the container).
4000 instructions/sec.
™ 50k baud serial I/0
BS1-IC Module $34  24-pin DIP module
81/0 lines Similar language as BS1, plus touch-
80 PBASIC instructions max. tones, frequency generation, pulse BASIC Stamps Fight Fires
2000 instructions/sec. counting, serial shift registers, X-10 Jobn Piccirilio built Marvin, a fire-fighting robot shown in
. 4 s the photo. Marvin is actually a very complex device, using
2400_ baud serial ’/0 POWE rline COI'IUOL etc. 1/0 functions 1wo BASIC Stamps and a bost of other circuits and sensors to
M—pln SIP module common to both modules have a become an intelligent fire-fighter. Al by itself. Marvin is able

1o sense the location of a small fire (usually a candle), then
move to the fire, and then extinguish the fire with a €O,
cartridge. Mr. Piccivillo was kind enough to allow us to take
Marvin to the Embedded Systems Conference in September,
where countless on-lookers inspected the robot.

Familiar PBASIC language with higher resolution on the BS2-IC, due
1/0 instructions for pushbuttons, to its faster clock speed. With its rich
EEPROM access, potentiometers, feature set, the BS2-IC is the most
pulse measurement, PWM, serial popular BASIC Stamp we make.
I/0, sound, etc.

New! 4-line Serial LCD $109
New 4-line serial LCD display is fun
and useful for projects that require
interaction with people. The display
only takes one /O line to operate,
and can be controlled using simple
SEROUT instructions in your BASIC
FaxBack #6004 Stamp programs.

Little Green Men from Mars

Bjarne Bergheim, Ken Christian, William Jack-
son, and Ben Strayer worked on “the Flying Sat-
cer Project” at the University of California, Irvine.
Their profect, which used two BASIC Stamp I
modles, was a literal flying saucer. Although not
as dramatic as Hollvwood versions, their saucer
did indeed fly! And fortunately, it didn’'t come on
Independence Day.

4 : 4 N/ ? 3805 Atherton Road, #102 « Rocklin, CA 95765 « USA » Dffice/tech.: (916) 624-8333 » Fax: 624-8003 » FaxBack: 624-1869
I LI._ % R (888 51 2-1 024 E-mail: info@parallaxinc.com « Web address: http://www.parallaxinc.com
® -

Australia +61 39 720 5344, +61 67 722 777 » Austria +49 241 918 90 0 = Belgium +32 4 377 5151 = Bulgaria +359 2 72 77 50 = Brazil +55 11 453 5588, +55 11 801 0045 « Canada (514) 336-9426 = Czech Republic +42 49 5813 252 « Finland
+358 31 266 1885 = France +33 3 20 52 98 52 « Germany +49 241 918 90 0 « Greece +30 1 902 0115 » Hong Kong +852 2720 0255 » Hungary +36 1163 2879 « India +91 422 232 561 « Ireland +44 1 977 683 665 » Israel +972 3 498 543 « Htaly
+39 0542 55400 « Japan +81 3 3251 1779 « Netherlands +31 10 450 4949 « New Zealand +61 39 720 5344, +61 67 722 777 = Poland +48 34 648 862 « Singapore +65 746 8182 « Slovak Republic +42 7 580 2574 « South Africa +27 11 493 6242
= Sweden +46 70 576 14 54, +46 431 41 00 88 » Switzerland +49 241 918 900 = Taiwan +886 2 647 1978 « United Kingdom +44 1 977 683 665 « United States (800) 344-4539 (Digi-Kay), (800) 831-4242 (Jameca), (800) 538-5000 (JDR)

PBASIC, BS1-IC, and BS2-IC are trademarks and BASIC Stamp & the Paraliax logo are registered trademarks of Paraliax, Inc. = Prices do not include shipping and applicable sales tax = Features and prices subject to change without notice.
Prices arg U.S. prices only; prices in other countries may vary. 1096NVSL
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