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The Most Practical, Com
In ive DMMs Available
Precision Tool Kit Series
AT Digital Multimeters

Measure voltage, resistance, current and
lots more! 0.5% DC accuracy.

New Tool Kit™ DMMs from B&K PRECISION
are the industry’s best values for performance, features
and dependability. Compare these ruggedred testers
with all comers— at up to twice the price. You'll be
sold on the Tool Kit.

Allfour Tool Kit™ DMMs measure DC current to
10 Amps, have large 3% digit LCD readouts, and a
continuity beeper. The Model 2704A adds AC cur-

rent, capacitance and transistor tests. The Model 2706 adds temperature
measurement. The Model 2707 is like a 2704A with frequency counting
and logic probe functions.

Model 2703A 2704A 2706 2
DCV ® ® [ ]

RES ® @ ®

CAP ® ®

FREQ

LOGIC

PRICE 39 59

Free UHF Probe
T Connector

20 Hz to 700 MHz, 300 VAC

Hickok 1605M
Electronic Multimeter

169

* Measures a wide range of AC voltage, DC
voltage, current and resistance

* AC voltage can be measured from 0.5 to
300 V rms from 20 Hz to 700 MHz

* DC voltmeter range is from 0 to £1500 V, accuracy: +2% of full scale
value at any point on the scale

* DC current range 0 to 150 mA with special ranges of £1.5, 5 and 15 nA
(using the DC voltmeter probe)

* Resistance measurements can be made from <1 Q to >500 MQ

* Similar to HP 410C

» For a limited time, receive a free UHF Probe “T” Connector which
allows AC probe to be connected to signal path

Flwlet Packar Z04C 1. o

5&12“’0‘“‘]‘“’0.000'00

The HP 204C is a small; lightweight capacitive-tuned oscillator. AC line
or rechargeable battery operation makes this
instrument ideal for both field and laboratory use.
| - The HP 204C provides frequency from 5 Hz to
1.2 MHz in 6 overlapping ranges with a flatness
¢ of 0.5% (from 100 Hz to 300 kHz). Delivers an
output voltage of >2.5 V rms (10 mW or
+10 dBm) into 600 Q. Includes
Sync Output: >100 mV rms into
<100 pF over entire fange.

.2 July»1995/Nuts & yous Magoz

Hewlett Packard 141’1’/85523 Plus

g&l’ Plug-ln of Yom' Choice!

‘e've reduced th price on rhtx ml y calibrated, solid-state Spectrum Analyzer Systems and

we're including BRAND NEW CRI. . .all for about what a new CRT alone would cost!

It’s not just a great price with a new CRT, it’s a great system too. It offers Variable

Persistence Storage capabilities while providing absolute calibration of frequency and ampli-
tude, high resolution and sensitivity, plus a wide dynamic range. Your system will include a
Brand New CRT installed in an HP 141T Display Unit along with an 8552B IF section and your
choice of either an 8553B or 8555A RF section. Many other plug-ins are available so when your
requirements change, your Spectrum Analyzer can too! Call today while supplies last.

With 8555A RF Section . . .*2495

* Frequency Range: 0.01-18.0 GHz (wfinternal mixer), 12.4-40.0 GHz (w/external mixer)
 Scan Width: 16 calibrated scan widths from 2 kHz/div to 200 MHz/div in a 2, 5, 10 sequence
* Bandwidth Range: selectable 3 dB bandwidths from 100 Hz to 300 kHz ina 1, 3, 10 sequence
® Measurement Range: 60 dBm to +10 dBm (Log ref. level); 0.1 uV/div to 100 mV/div (Linear

sensitivity)

With 8553B RF Section . ..*1995

® Frequency Range: 1 kHz to 110 MHz

® Scan Width: 18 calibrated scan widths from 20 Hz/div to 10 MHz/div ina 1,2, 5 sequence
* Bandwidth Range: selectable 3 dB bandwidths from 10 Hz t0 300 kHz ina 1, 3, 10 sequence
* Measurement Range: -130 dBm to +10 dBm (Log ref. level); 0.1 uV/div to 100 mV/div

(Linear sensitivity)

i @5

k-

Protective Front Covers Available Only *25!
Tektronix 465M 100 MHz Portable Oscilloscope *095

Why Pay Over *1200 For A New 50 MHz Or 60 MHz Dual Trace Oscilloscape,

When You Can Oun A Tektronix 100 MHz Scope For Only %6957

Here’s your chance to own a version of one of the mast popular oscilloscopes Tektronix ever
made and at a price that everyone can afford! . Tektronix built these instruments rugged, with

Tucker
Quality }

ease of serviceaility in mind. The 465M is a solid-state, dual channel, 100 MHz, delayed

sweep, general purpose oscilloscope. Each of the two channels have a vertical range from 5 mV/div to 5

V/div (10 calibrated steps). The horizontal system ranges from 0.05 pSfdiv to 0.5 S/div (22 calibrated steps)

and delayed sweeps rates of 005 uS/div to 50 mS/div (19 calibrated steps). An X10 magnifier expands each

horizontal sweep rate to a maximum of 5 nS/div An X-Y display mode is provided through vertical mode and horizontal sweep speed selection. Includes
probes and manual. Ease-of-use, functionality, reliability, and ruggedness, this scope will provide years of service, so order your 465M today!

Universal TPI P600S
X1/X10 Switchable Probe ... *19%%

Brand new with accessories and data sheet.
Durable and comfortable in your hand. Very reliable.
X10 Position X1 Position

Rise time:
Compensation rang
Input resistance:
Input capacitanc
Max. input voltage:....

100 pF
6CO VIX .......... 200 VIX

10 to 480 MHz
Hewlett Packard 608E
Signal Generator 8279

The HP 608E provides high-quality, versatile performance with distinctive
ease of operation. Offers an adjustable, calibrated .
output of 0.1 1V to 1V rms from 10 to 480 MHz. 0 ' ”
01095% AM, +CW or Pulse modulation. Basic
accuracy of +0.5%. Includes a built-in crystal cali-
brator which provides frequency check points; jack
provided for audio frequency output;
crystal accuracy better than 0.01%.

Wmo ln 117.0n R.hhr Servle. Card. -




Electronic
Supply

Serving
Silicon Valley
since 1964!

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

Connect with LapLink!

4 LapLink Release Il by Traveling Software

4 Links two computers via Serial or Parallel Ports
4 Transfer Data at 200K to 500KBPS

# Complete Universal SIO/PIO Cable Set included
4 Full Documentation

4 3.5" & 5.25" Versions Included

$19.95

HSC# 15361

Arcade Game Controls
4 Heavy-duty switch-type joysticks, made by Wico

4 New in box, 10A Microswitch contacts

4 Mounting flange 3" x 3.5", stick with knob is 3.25" high
4 Choice of red or black teardrop or red ball knobs

HSC# 15227 Red Teardrop HSC# 15228 Black Teardrop

HSC# 15230 Red Ball Knob Your choice $6.95

e

4 Heavy-duty *fire" buttons, made by Wico
4 New, 10A Microswitch contacts
4 Mounting flange 1.25" dia., mounts in 1.125" hole
# Nicely dished button, choose from several colors:
HSC# 15218 Yellow, HSC# 15219 White
HSC# 15221 Green, HSC# 15222 Red

Your Choice $1.95 ea.

CD/ROM Specials!

# Tested Good CD/ROM Drives removed from systems
4 90-Day Warranty 4 2x and 3x Speeds available

# NEC Drives are standard SCSI 50-pin interface

4 Phillips drives are proprietary 16-pin interface

Phillips CM-206 2X-Drive Hsc#153s6 $49.95
$99.00
$139.95

NEC CDR-55JD 2X-Drive HSC# 15386
NEC CDR-510 3X-Drive HSC# 15327

HiFi Speaker SpeclaI'

4 40W Max, 20W RMS Woofer, 4Q

¢ 5.5" dia. mounting, 1.7 Ib. overall weight

4 Black Injection-molded Graphite Cone

4 Foam Suspension, Plastic Trim Ring

4 Two-way Crossover Network with connection ot
panel from same speaker system, freq. unknown

$9.95
$3.95

HSC# 15295
HSC# 15296

5.5" Woofer, new
Crossover, new

Laser Diode

4 Toshiba TOLD-9200

4 3to4 mW at only 75 - 100mA of current!
4 670nm wavelength (visible red)

¢ Brandnewprime
L 3 needs current regulati

# Application sheet with suggested circuit supplied

$17.95

HSC# 15163

'm ce.

Toll Free (Orders Only) 1-800-4 HALTED
For Internet-return e-mail, post mail to:
3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841
6819 Redwood Dr., Cotati, CA 94931

Handy Power Supplies

A) Switching power supply rated at5VDC, 3A, Measures 2.75
x3.25x5.25", IEC receptacle for universal (100

- 250VAC, 47 - 63 Hz) input, IEC cord not

included, 6' Output cord with DIN plug

New in box. HSC#14996 $5.95

B) Linear supply rated at 12VDC @

1200 mA. Input is strapped for 240

VAC input, use as is with 110VAC for

lower voltage output, or re-strap itfor 110VAC
useat 12VDC. M 25x4x6.5", IEC cord

HSC# 14980 $5.95

C) Standard 6' IEC power cord for use with above supplies,
misc. colors & styles, used. HSC# 80119 $.99

D) Multi-output linear supply rated at 5VDC @ 600mA,

DIN output cord, HSC# 15137 $14.95

E) Same as "D" above, only 5VDC @ 500mA, +12VDC @ 1A
HSC# 15139 $9.95

IDE Docking Bay

# Makes 3.5" IDE Drives removable
# Fits in 5.25" half-height siot

4 Plastic construction

4 Remove drive for security

4 New in box, New Low Price!

4 Power interlock protects drive

4 Includes data & power connections

HSC# 15304

$29.95

Computer Case Close-out!

4 Mini Tower Case (no power supply) 16.25" x 6.75" x 13.25"
4 Hardware kit, stand, One 5.25" bay, two 3.5" bays
-or-
4 Baby-AT style Desktop Case, 16.5" x 17" x 6.75"
4 Hardware kit, 200W Power Supply, three 5.25 bays,
two 3.5" bays. Both cases are new with 90 day warranty.

Mini-Tower Case  Hsc# 1536 $19.95
Baby-AT Style Case  Hsc# 15355 $34.95

Digital Bathroom Scal

4 General Electric Model EDS1B3 Digital Bathroom Scale
4 Weighs from 25 to 299 Ibs.
4 LED Readout, attractive beige case
4 Requires 9V Battery (Not Included)
4 Strain-gauge transducer and readout unit should be
useful for many electronic "Hacker" applications
4 Easily adjustable ofiset for calibration
$12.50

HSC# 15336

Easy File Transfers!

¢ y by

4 Provides easy way to keep multiple computers in synch
# Fast and efficient, transfers only the changes

4 Works with modems, cables or diskettes

4 Automatically updates multiple files, single and multi-user
4 Prevents accidental overwrites, can remotely copy

$19.95

HSC# 15305

Electronic
Supply
(1-800-442-5833)

HSC-Info@hsc.cue.com

(408) 732-1573 -or-

(916) 338-2545  FAX your orders to:

(707) 792-2277  (408) 732-6428 m

SCSI Disk Drive Case

¢ Low-profile case for 5.25" drives

4 Perfect for lower-power drives

# 95" x 25" x 10.5" overall size |

# 50-pin SCSI daisy-chain connectors

4 Internal audio cable, RCA jacks on back, SCSI ID switch
# Uses External 15-16VDC, 1-2A Supply (Not Included)

4 Internal Regulator board can deliver +5, +12 @ 1.5A

HSC# 15245 Low-Profile 5.25" Drive Case $1 7-95

Multimedia Speakers

@ Two styles to choose from, both new in OEM box

4 White plastic enclosures, grey grilles

4 MSS-1000 has Volume control, Bass boost switch, uses
3 C-cells per side, measures 3.5" x 3.5" x 5"

4 MSS-2000 has Volume control, Bass & Treble boost
switches, uses 2 C-cells / side, measures 3.75" x 4" x 6"

MSS-1000  HSC# 15127 rain $6.95
MSS-2000  HSC# 15126 pair $8.95

Network Cable Special

4 Dual Workstation Installation Kit
4 Two high-quality 10' RG-58 coax BNC cables
¢ Two BNC tee's
4 Two BNC 50Q terminators
4 One BNC coupler
# Enough to cable two Thin-networkstations to the
wall-plate distribution point
$9.95

HSC# 14967

Network Card Bargain!

4 Racal Interlan 16-Bit Ethemet Cards

4 High Quality Dual Interface, 10-Base-T or Coax

4 Manual, Software, BNC tee included

4 NE2100 Compatible, NI6510 Compatible

4 Handy 5-pack contains 5 cards, 1 Manual and
2-disk software pack)

HSC# 15364 $149.95 /5pk.

4 Other Network Cards Avail. -- Call for details

Trackball for Mac!

# Mouse Systems A® Trackball for ADB-type Mac's

4 "Three-button Power Control Panel” Software

4 High Resolution (680 dpr) for smooth, fingertip operation
4 100% A/UX, MacX, X Window and Mac OS compatible
4 Multi-mode operation: Standard or 3-Button Power

4 Reassignable buttons for left- or right-handed use

4 New in box with software, 90-day warranty

$27.50
Tiny Trackball for DOS!

4 Mouse Systems NewPoint Trackball for DOS/Windows
4 Portable Trackball for the Laptop on the go!

4 High Resolution in a small package

4 100% DOS and Windows compatible

HSC# 15432

Total Communication!

# National Semi Ty-IN 2000 Voice / Fax / Data Modem

4 Internal Card for PC's Creates a Communication Center
4 CCITT Group III Fax @ 9600bps, 2400bps data modem
4 Digital il, Voice C

4 Touchtone Controlled Remote Playback & Messaging
# Software Upgradeable, New in Box, 90-day Warranty
4 Record and play back Voice, Music & Sound effects

$45.00

HSC# 97428

HSC now on Internet!

4 Now you can request return e-mail from HSC!
4 Simply send a posting to HSC-Info@hsc.cue.com
4 Automatically receive an info package via return e-mail

Computer Parts Specials

A. Western Digital WD1003V-MM1 MFM Disk Controlier
4 New in box with inst. 16-Bit, No Floppy controller.
HSC# 15362 $9.95

B. Miniscribe 8425 Hard Disk -- MFM 21 MB 5.25" HH
4 Four Heads, 615 Cyls, 17 Sectors, New, 90-days
HSC#15354 $17.50

C. 3.5" Floppy Drive Adapter Bracket for 5.25" bay
*

$1.95

HSC# 15124

Serial Smartswitch

4 Two computers can share one serial printer or plotter

L] y detects and to active line

# User-selectable Auto form-feed ensures each print job
starts on new page

4 Printer-ready light shows status at a glance

4 X-on / X-off light show print job status

# External power supply, instructions included

Tektronix Test Equip.

¢ Previously-owned, tested Tektronix Scopes & Plug-ins
4 In-stock items as of press time, call for current selection
4 Mainframes:

$195

7834 400MHz Storage 4-Bay
7844 400MHz Dual Beam 4-bay

4 Vertical Amplifier Plug-ins:
7A13 150MHz Differential 3
7A16A  225MHz 5mV-5V Single Trace
7A24 350MHz 5mV-1V Dual Trace
7A26  200MHz SmV-5V Dual Trace
7A29 1GHz 10mV-1V Single Trace

4 Timebase Plug-ins:
7810 2nS-2S 1GHz Triggering
7B15  2nS-.2S Delaying, Defta-T
7871  2nS-5S Delaying, x1, x10
7885  1nS-5S Delaying, x1, x10
7B92A  .5nS-.2S Dual, Delay

4 Miscellaneous Plug-ins:

7D11 . 100nS-18 Digital Delay
7D13A 3.5 Digit DMM, CRT R/IO
7D15  225MHz Universal Counter, RIO

7T11  0pS-5mS Sampling Sweep Unit

386 Motherboard, CPU's

4 "Baby AT" Size 386DX-33 Motherboard, no CPU

4 64K Cache included, SIMM Sockets for 8 modules

4 On-board SIO, PIO ports, with Cables

4 Chips & Technology Chipset, Co-processor Socket

4 New in Box, with Book, 90-day Warranty

4 Two speeds of CPU chips available

HSC# 15359  386DX Motherboard $24.95
HSC# 15375  386DX-25 CPU w/ 50MHz Osc. $19.95
HSC# 80357 386DX-33 CPU (Limited Avail.) $29.95

Remote Control for
your Computer!

jes
Vel

¢ Infrared Remote operates your computer from 50 feet
# Perfect for sales p training,

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

4 Handheld remote is 7 x 2.5" x .5"

4 Included software provides screen pointer for emphasis
4 Keystroke mapping table can be customized, saved

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

HSC# 15240 1BM Remote Keyboard  $29.95
HSC# 15241 Mac Remote Keyboard ~ $39.95

To subscribe to our e-mail "Mailing list", send a posting to
HSC-server@hsc.cue.com with the single line message:
SUBSCRIBE HSCmail <full name>

Youcan"l

at any t;ne in the same manner.

HSC-Info@hsc.cue.com




The SCOUT™ Has Taken
Tuning Your Receiver

To a New Dimension

Featuring Automatic Tuning of your AR8000
and AR2700 with the Optoelectronics Exclusive,
Reaction Tune Pat.Pend). Any frequency captured
by the Scout will instantly tune the receiver.
Imagine the possibilities! End the frustration of
seeing two-way communications without being
able to pick up the frequency on your portable
scanner. Attach the Scout and AR8000/2700 to
your belt and capture up to 400 frequencies and
255 hits per frequency. Or mount the Scout and
ARB8000/2700 in your car and cruise your way

into the future of scanning. A simple interfaces

-sm_‘

cable will connect you to a whole new d¢fi
of scanning.

The Scout’s unique Memory Tune (Pat.Pend.)
feature allows you to capture frequencies, log
into memory and tune your AR8000/2700 at a
later time. A distinctive double beep will inform
you when the Scout has captured a new frequen-
cy, while a single beep indicates a frequency that
has already been recorded. For discreet monitor-
ing, a pager style vibrator will inform you of any
hits the Scout captures.

The Scout will also Reaction Tune and
Memory Tune Icom CI-V receivers: (R7000,
R7100, and R9000) and (Pro 2005/6 equipped
with OS456, Pro 2035 equipped with- OS535).
Download the Scout frequencies to a PC with the
Scout Utility Disk and CX-12AR (optional), then
compare them to the Spectum CD-ROM/PerCon
FCC Database (optional).

Act Now!! Let the Scout Reaction Tune
you into The World of Scanning

SCOUT" $449

a1l m B o’ up'al V7o JK
Wl I b ] NWIYIWDY

5821 NE 14th Avenue * Ft. Lauderdale, FL 33334

You won’t

Miss a Thing
With

SCOUT"

OFOEaLORCNG

*Scanner not included

Features

'+ Automatically tunes these receivers with Reaction Tune
®acpend) CI-V receivers (ICOM’s R7000, R7100, and
R9000), (Pro 2005/2006 equipped with OS456, Pro 2035
equipped with OS535) or AOR models (AR2700 and
ARS8000).

* Records and saves 400 unique frequencies

* Records 255 hits on each frequency in memory

» Digital Filter and AutoCapture (PsPead.)

* 10MHz-1.4GHz single frequency range

 View frequencies in RECALL mode

«+ 10 digit LCD with EL Backlight

* 16 Segment RF signal strength bargraph

*» CX-12AR Computer Interface (optional)

+ PC Utility Disk for downloading memory to PC

* Rapid charge NiCads with 10 hour discharge time

* Scout Spectrum CD-ROM/PerCon FCC database (optional)

* AC Adaptor/Charger

+ DB 32 VHF/UHF mini-antenna shown with Scout (optional)

« Distinctive Beeper/Vibrator indicate frequency hits

At right: Scout shown with CLIPMATE™.,
A handy windshield mount for Scout,
for quick access and visibility.

CLIPMATE™ $25.00

ORDER LINE

8003275912
Tel:305/ 771-2050
Fax:305/ 771-2052

Contact Factory for shipping prices. Visa, Master Card, & C.0.D.(cash or money order only)
All prices and specifications are subject to change without notice or obligation MADE IN THE U.S.A.

4 July 1995/Nuts & Volts Magazine Write in 219 on Reader Service Card.
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ARTICLES
GOODYEAR’S SUPER SKYTACULAR NIGHT SIGN Fred Blechman

A programmed assembly of more than 7,500 colored lights provides a nocturnal
procession of messages, cartoons, and animated designs for all the world to see.

ELECTRIC CAR TIRES Shari Prange 49

Tires are one of the most important factors in an electric car’s daily performance.
NO-CODE HAMS GET SKIP FREQUENCIES Gordon West... .54
In July, when no-code technicians get their “Es,” they too can enjoy the
excitement of skywave skip communications.
CONQUERING DATA SHEET BLOCK:
IT'S AS EASY AS ABC Ronald Reis 61

There’s great stuff in those sheets! Learn step-by-step how to interpret the
wealth of information contained in component data sheets.

INTRODUCTION TO STEPPER MOTORS John lovine
Build a simple stepper motor interface to a PC parallel port to examine
the operating principles of stepper motors.

SERVO SPINAL TAP MAKES YOUR PROJECTS MOVE scott Edwards

Build an eight-channel servo controller for $29.00 and turn your projects
from static to startling!

FREQUENCY STANDARDS! Corby Dawson
No matter what your need may be — calibration, design, testing, or just plain
fooling around — a precision frequency standard can enhance your lab.

INSIDE WIRE MAINTENANCE - PART 4 Daniel B. Levels
Review procedures for testing and correcting telephone line signalling problems.

ATMOSPHERIC RADIO REFRACTION —

FROM HEADACHES TO WORLD RECORDS Gordon West
Radio dispatchers may hate it, amateur radio operators may love it,
but tropospheric ducting time is here!

COLUMNS

AMATEUR ROBOTICS Karl Lunt
Getting the Practical Peripherals 14.4 KBaud ProClass external modem robot-ready.

OPEN CHANNEL Joseph J. Carr K4IPV.

Radio science observing.

RESOURCE BIN Don Lancaster 2121
Alternate desktop publishing opportunities.

SOFTWARE WIZARDRY Harry Helms 1 14

Understanding file formats.

STAMP APPLICATIONS Scott Edwards 3 34

Checking battery condition, adding I/O lines, and a contest for a free
LCD Serial Backpack!

THE LASER EXPERIMENTER Anthony Charlton

Single heterostructure pulsed laser diodes continued.

THE SOLDERLESS BREADBOX Don Wilcher
Experimenting with the TMPO1 electronic sensor IC.

DEPARTMENTS

ADVERTISER'S INDEX
CLASSIFIED AD INFO
DEALER DIRECTORY
EVENTS CALENDAR

‘MONTH AT A GLANCE
NEW PRODUCT NEWS

TECH FORUM
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All submissions should be on 5-
1/4 or 3-1/2 inch diskettes and
include hard copy as well.
If return 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
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If you are moving, notify us AS
SOON AS POSSIBLE so we can
continue your subscription with-
out interruption.

Your magazine WILL NOT
automatically 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 mail-
ing 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 subscription was sub-
mitted.
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HEWLETT PACKARD 86603A, RF Plug-in, 1-2600MHz ................ $1750 Dear Don Lancaster: vidual house codes can b'e set. Even
148640, DONBCIN .3 5 o5 s s wsn B R eepodeapresagbliyn . My colleagues and | were very in the X-10 saturated environment at
1};;03& m.m m ;f:: 8T41A, Mdm“g,m Sl ug pleased to read your May 1995 Nuts Habitech 95, different companies
}19752 Amplifier 2080 . ¢, -$1500 | 8743A, Reflection Test Unit, 20124 GHz........... & Volts Resource Bin “New found ways to get along and still
1630A, Logic Analyzer. ... ... ..8700 | 87468, S Parameter TestSet................... Opportunities in Home Automation.” have their demonstrations work with-
15900 Sok e <L . L HUNDREDS OF POWER SUPPLYS IN We've been following the trends in out conflicts. If more protection is
1T6IA 100wtz Storage Oscilloscope. . . ::% STOCK. CALL FOR SPECS. home automation for the better part needed or all 16 house codes must
182T/8755C, Swept Amplitude Analyzer. . ..$850 TEKTRONIX of the last decade and have encour- remain available, a circuit isolator is
3310A, Function Generator ... ... .. $250 : 9 : : 5
33108, Function Generator, .0001Hz-5MHz . ......$250 | 1410, NTSC Generator, w/SPG1, TSG1, TSP, TSG3, aged the hobbyist and amateur e(ljec ayallalbltfe. ThT isolator p!'evqrt\ts )é 10
3312A, Function Generator . . JRRD | TGS, TBAB:, ., . T, e P e tronic engineer to experiment an signals from leaving a circuit an
332A, Distortion Analyzer --$150 | 2215, Oscilloscope, 60MHz. ... create projects for computer control prevents outside signals from enter-
mm DWTM .. g ﬁ""sl,m”éﬁ'mmw - of home electronics. We're pleased ing. It is installed in the circuit break-
T, Hmsmsdwmv&i:}éi& g 28 | Coniomms, Somas Cocmiospas oML o that your fine magazine is taking a er box, is manufactured by ACT

~~~~~~~~~~~~ --$500 | 475 200MHz OSGiloSCOP . . . ................. reater interest in the field as it is a (model number CP303) and retails
A 43 Do et o - fi ted | for about $95.00
b 475A, 250MHz Oscilloscope ... ...c..uueis great resource for anyone intereste or abou .00.
34688, 3.5 Multimeter . .. $250 s - 8 2
3497A, Damm}gquxsnsonsymm R | e S i it in electronic applications. Two-way communication. We
++$125 | 404p, Programmable Spectrum Analyzer, ; Thank you for making mention of | agree with you that the new spread-
G oo Pt et s CompCo Engineering, Inc., in the spectrum carrier technology will rev-
..$1200 P g g 4 ctru . ;
..$1200 | 57702, Curve Tracer w/177 Fixture .. . article. This type of exposure is most olutionize the industry, especially {
0 | M8 EowTiace AcpssriSoRmn welcome. Through my oversight, our with its promised two-way communi-
3581A, Wave Analyzer $750 | 7104, 1GHz Mainframe W/(2) 7A29, C p 5
3581C S:lvo:ﬁvgmnem X _"s800 | 7603, Oscilloscope Mainframe . ... ... zip code was incorrect. To update cation, but there is no reason to
3582A, Spectrum Analyzer, .02Hz. .$2500 | 7704A, Osdloseope Mamfra"w 150MHz .. our records, our true address is 611 throw the baby out with the bath
y s . . .
mtg:m‘" ot i w ;;'f‘“ pcg pc mm i Parkway Suite D-4, Gatlinburg, TN water. X-10 is very widely spread and
4288, DC Ammeler wIPIobo. .. ..$200 | 7904A, Oscilloscope Mainrame, 500MHz ... . $600 37738. no one wants to throw away their
4342A, Q-Meter ... .$1700 | 7A13, Differential Amplifier .............. $125 I'd like to address some of your investment for the “latest and great-
e ++$250 | 7A19, Dual Trace Amplifier, 600MHz .. $125 comments from the article est.” At last report CEBus and X-10

Power Meter ........... i ifir, 2 - :

?ogk. m&%’&mm v :: Zﬁ&ﬁlﬁg‘;’“;"“’m‘”‘ ________ jx Noise and filters interfering can get along and work on the same

489A, Ampiifier, 1.0-20GHz. .......... --$100 | 7B92A Delaying Dual Time Base to S00MHz . ... . $250 with X-10. It is true that some powerline, so upgrades can be grad-

J , Delaying d

mm:ffgx-‘w"“vm --s: 7L12, Spectrum Analyzer, 0.1-1800MHz . .. devices and appliances create noise ual and affordable rather than all-or-

50058, Signature Analyzer .. ....... ... a0 | TS spems"“""z mﬁ: e in the powerline's command frequen- nothing. ' )

5254A, Frequency Converter, .3-3.0 GHz. 8100 | o Spectrum Analyzer, SOHZ MKz, cies, interfering with normal opera- CompCo's RED is researching a

S e Conee, S 150 002 - $100 | opt. Lan2s........ i $2500 tion. Those devices with noise filters CEBus add-on for our modules to

5256A, Froquency Convertor, 8-18 GHz. . 4100 T T n.’ !

5314A, Frequency Counter, 10Hz-100MHz . $250 | AMS03, Cument Amplifier ...................... $600 built in do tend to shut out control, prepare for the eventual revolution,
e, DCS501 P ble Counter/Ti $1000 :

SS08 Lnasal.Congur, 00, 1002 £ 8300 choémex:x’:mug o as well. Now the good news. Noisy however, our main area of research

b g iy bt Lo gl 30 | cottizaomez : devices whether they have a filter is pushing the limits of X-10 back

53168, 7 Digit Counter, DC-100MHz . . .. $750 Y

53284, Universal Counter, DC-100 MHz - ..$225 | OF150, Fiber Optic Cable Tester ......... - of their own or not can be plugged much, much further. After over a

EEEA SUNRI freonenoy Comeac. o R | " SeiEae Canecton g S0 . p through an X-10 filter to the power- decade of BSR, there is still an

5335A OPT. 10/20, Frequency Counter . . .$1450 | R2445, Rackmount O-scope, 150MHz, AChannel 51750 5 ¥ A 3 t

S G ot | . o e oot o | | interfaring with normal X.10 opera- | and CompGeis jeading the way with

s inter, T B - R a 7704, il pe Mainframe, R e =

. :m - settichin ok o oy e A . tion. The X-10 filter is manufactured two-way closed-loop X-10 lcfrlammu-
o e logi nication with command verifica-
545034, 500MHz, 4 Ch. Digitizing Oscilioscope ... $3500 | g.g. SamplingHead ....... ... $500 by Advanced Control Techno ogies
6002A Opt. 01, Power Supply, HP-IB, 0-50V/0-10A . $800 | 5504, 80MHz Oscilloscope Plug-in $650 (ACT) and the model number is tion through acknowledgment
eoi1A. merm RN ﬂg TM501, Single Siot Power Mainframe ............$100 AF100. It retails for about $29.00. response and polling/reporting.
81144, Procson Power Supply, 0-20V/0- ] R s e Maiiamm o Phase legs, distance prob- While our RED policies prohibit me
62278, Dual Power Supply, 0-25V/0-2A . $600 | 12503, Tracking Generator for 492/4/5/6 ... $1200 lems, and user conflicts. To trans- from being more specific, expect a
szszemua,(ag:;»{:;ws:rpgggyug/é&m o5 mit X-10 signals down long powerline | line of affordable X-10 compatible
6524, Test Oscillator, 10Hz-10MHz . . ... $200 MISCELLANEOUS distances or across 110 volt legs, products which combine the “control
;2205: g‘m Graphic Plotter ... . g: Clarostat 240C, Decade Resistor ............... :100 two options are available to help. from anywhere” power of X-10 with

5 B vowivs v o = Eaton 20528, Amplifier, 100-512 MHz . .. $1000 3 i “ i R
e e el Tmocospremlosses; | g oo esmers Sateb &
8015A, Pulse Generator, 1Hz-50MHz. . ... . ..$525 | E5) 2428, Resistance Measuring System . ... . $2250 ule strengthens the X-10 signals an ability
50624, Pulse Genaraior, 250Mtiz, Dual Output..... $1000 | (ks 836D, DC Voktage Standard ... ... $1250 bridges 110 volt legs. Both Leviton way protocols.
iy 51%?.“3.17;‘,‘1&“;’2&?5’3.’; ] RIS DASA, 1C Collbrsior . ... .. ‘:m and ACT manufacture a passive In all fairness to X-10, some two-
8350A, Sweep Oscillator Mainframe . .. .. .. x:ﬁ % ﬁ;”;;‘,‘e?:,{';’,f";‘,’;@,;,' 400Hz . ,.sw bridge. The Leviton model number is way ability exists right now and can
e Fluke 51018/03, Calibrator ...................... §9000 6299 and runs about $40.00 retail. be used in a limited fashion. The TW-
g e Fluke 5200A, AC Voltage Calibrator . §2250 For about the same cost, ACT's 523 Two-Way Powerline Module (the

wiB412A, B743A & B411A 5 4 e pos ¢
8411A, Frequency Converter §389 | FURESHB, Tranale SN . ... . 5 model number is CP000. For better standard black-box gateway to X-10)
R T L ey G AT, IR | Rkt 2000 performance, ACT manufactures an has an extended command set

Horvank & v i | e 732A, D.V. Reference Standard . .. $2000 active bridge which not only bridges including a request status command
84458, Automatic Preselector . . 36 .. $600 g g tudir :
8447A, Amplifier, 0.1-400MHz .. $300 :::: 752A, R:’;’Sm“‘?“ '?“{“’9:'1 --------- :’x the 110 volt legs, but also boosts which instructs certain modules to
SA41D, Arpaer. DAL IGH . rones - DU DO MoMyaeR i and repeats X-10 signals from one send a status report, transmitting
8447C, Amplifier, 30-300MHz $300 Fluke 8506A, Digital Multimeter. . . . .. $2250 < 2 ff Th l
8505A, Network Analyzer . . . . .$2500 | Fiuke 8520A, Digital Multimeter. . .. $1000 circuit to the next. The ACT model whether they are on or off. The only
gg.‘l':assgém Pugdn ......ooeunvinnninnin $600 s:;ﬁad 1:’33"‘ P:md;:':-';m:' ok s::: number is CR230 and retails for modules we know of W:lch will

: Spectun Anelyzee 00, fN o s acci Alelyar i ransmit their status are
W4T Mainframe . ........................ $1800 | Vahalla 27018, DC Calibrator. ... .. ... 9060 about $200.00 retail. : respond and transmit
rum er i =
85528 & 85554, Spectrum Analyz Wavetek 166, Pulse Function Generator . ... ... .. $1200 To isolate your X 19 signals from _the v{lreless transceivers (you can
ss';/“;‘;mx"‘e Mﬁ":ﬂmb ------- ﬁ Wavetek 178, Automatic Synthesizer . .. .. . .. ..$1850 the neighbors, use a different house identify these because thﬁy h;ve) a

; Foniih i ' Wavetek 186, Phase Lock Generator, SMHz ......... $400 code. While this does limit the total telescoping antenna on the side).
8557A/182T, Spectrum Analyzer .01-350MHz ... $1850 | (oo e s e - : . 1
8559A W/182T, Spectrum Analyzer, 0.01-21GHz. . . $4000 wm‘,k‘g&m Si;m, Ge:z,;,;zwm 4 ::: number of house/unit code combina- The Radio Shack catalog numbers
Bl el e R $8500 | \Wavetek 3001, Signal Generator 1-520MHz . ... $1100 tions available (maximum of 256 to are 61-2675 and 61-2663R. The rea-

Mm&" , o AT WS sazs0 | Wavetek 3006, Signal Generalor, u begin with) it's the easy way to avoid son that these modules can report is
8614A, Signal Generator, 0.8-2.4GHz. . .. ..$300 | AKHZB2OMHZ ...ooooiiiinieaennniinnns conflicts. because they have a powerline trans-
SR AL TR, 2B OHe i g x:::m:g; f m::z: et In all truth, we've never experi- mitter built-in, which is necessary for
86408, 'si,fj'éi*,{;,i;;f 86;2‘12,,“1 Ny s 5Hz-50MHz wiDelay ....... & i o $600 enced conflicts with other X-10 them to send X-10 commands in
86400, Signal Generakor, Opt 002, 5-1024MHz .. S350 | Woverk :gg‘:““;‘;”"é’“"?:m“z m users. Some areas just don't have response to the wireless RF com-
8654A, Signal Generator, 10-520MHz Bvotek 550, FYop. F18oe Gatl., Stie-SOMkz ... - = i receive from a pendant
8656A, Signal generator, 0.1-990MHz . . . Wiltron 560, Scalar Network Analyzer. . ............ $650 many X-10 users close by or in mands theys ce tt? dpl E
86601A, RF Plug-in, .01MHz-110MHz Wiltron 6640, Sweep Generator, 26.5-40.0GHz . . . . $2500 rural/suburban areas the houses are or remote. Since these module :

far enough apart so that the signals transmit anyway, X-10 activated their

R& s s“rplus don't make it that far anyway. (Is that | reporting commands, as well. If any-
Mastorisard | something good about the X-10 dis- one knows of other modules or prod-
y 1050 E. CYPRESS STREET, COVINA, CA 91724 tance limit?) The only conflict prob- ucts which support the two-way pro-

(818) 967-0846 - FAX (818) 967-1999 |[Eirsirksuiiiiviotivimutic Ml Bcoribiotana i
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HAM GEAR

FOR SALE

CLAROSTAT 240C 0-999,999 ohm
decade box. $125. 818-989-3848.

TERRIFIC TIMEPIECES! Binary Clock,
several LED clocks, “Time Beacon.” KITS

and assembled! FREE CATALOG!
Whiterook Products, 309 South
Brookshire, Ventura, CA 93003-4413. 805-
339-0702.

HOW-TO conversion books land mobile to
ham, packet and repeater conversions.
Most GE and Motorola radios some con-
verted units available. VHF microconver-
sion kit. John Lansdell, 424 E. Shamrock,
Rialto, CA 92376.

LOW COST COLOR SSTV FOR
PC/CLONES. A robot compatible color
slow scan television system for the PC.
With our hardware and KA2PYJ’'s
ViewPort VGA software, you can be on the
air transmitting and receiving high quality
pictures in most of the popular modes at a
fraction of the cost of a commercial scan
converter. Pictures are received and sent
using 32 thousand colors. They are dis-
played real time with 256 colors. Hardware
consists of a Main SSTV board and
110VAC triple output power supply. Order
#189-KIT for $159.95, assembly $189.95,
with tuning indicator $229.95. Add $5 S/H
per order. Visa & MC accepted. A free
copy of ViewPort is included. Compatible
with JV FAX 7.0. For more information,
send LSASE (55¢) to: A&A Engineering,
2521 W. La Palma #K, Anaheim, CA
92801. To order call, 714-952-2114.

HEWLETT PACKARD 180A oscilloscope.
50MHz, dual trace, delayed sweep.
Commercial version $300. Military version
$250.818-989-3848.

DAS 9200 system: 92A16 Data acquisition
board; 92S16 Pattern generator; 2
megabyte memory board; 400K floppy
drive; 21 megabyte hard drive; Serial
Number is B011380. $4,500. 818-989-
3848.

PACKET FOR Commodore 64 users.
Digicom modem wired, tested. Software
and documents. $49. Crawford Amateur
Radio Society, PO Box 653, Meadville, PA
16335.

COLLINS REPAIR. Keep that real radio
working in top order. We've worked on
Collins gear for over 30 years and have
the resources to keep your gear in good
shape. We will consider buying old hulks
of S line style gear, too. Contact:
MARTRONICS, 4820 Deer Creek Way,
Paso Robles, CA 93446. 805-239-1932.

WANTED: ROCKWELL-Collins HF-8021
3KW Amp. Jim Stitzinger, 805-259-2011,
fax 805-259-3830.

MANUALS FOR AMATEUR, AUDIO AND
RADIO-RELATED EQUIPMENT. La-
fayette, Drake, National, Hammarlund,
Hallicrafters, Eico, etc. Quality is always
our Number 1 customer priority. Catalog
available. Send two $.32 stamps to: Pete
Markavage, The Manual Man, 27 Walling
St., Sayreville, NJ 08872-1818. 908-238-
8964.

ELECTROMETRICS EMC-10E interfer-
ence analyzer. $1,500. 818-989-3848.

FREE HAM and IBM Shareware Catalog.
Morse Code IBM Computer Interfaces use
COM1 Serial Port $49.95. Add $3 ship-
ping. IBM License Study Programs $10.
Over 700 IBM Shareware Collections (No
Adults) $2.95 each. Quantity discounts. No
minimum order or shipping charges on
shareware orders. Dynamic Electronics,
Box 896, Hartselle, AL 35640, 205-773-
2758, FAX 205-773-7295.

ELECTRONIC LOAD. Acme PS2L 75 amp
load. $375. 818-989-3848.

JOHNSON PANEL refinishing: Ranger |,
Ranger Il, 500, Desk KW, Viking |, Viking
11, production runs this summer. Call or
SASE for information. Ron AB5SWG, 115
First St., Sugar Land, TX 77478. 713-491-
7823 (after 6pm CST).

TMS7742, PIC16C5X, PIC16C6X, PIC16C7X, PIC16C8X

EPROM + .G

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (UV & Fi.ASH) (24, 28, 32, 40* PIN PLUS 27C, 29C, 28F & 29F)

1702* 2708, TMS2716* 2716,32,32A,64,64A,128,128A,256,512,513,011,010,101

1001,1000,1024,210,020,2001,220,2048,4001,040,080,240,4096,2516,32,64,68764
(18, 24 & 28 PIN PLUS CXXX) X2210,2212

2804, 2816, 2816A, 2817, 2864, 2865, 28C256, 28C010, DS12XX

SEi S (8 & 14 PIN PLUS CXX) ER1400,M58657, 2401,02

* (16 THROUGH 24 PlN) 74SXXX XZSXXX FAMILY
(UV, EE AND FLASH) 8741,42,48,48H,49 49H
8751,87C51,52,87C5XXX,87C751,752,89C51,52,68705,68HC705,68HC7 1 1E9

*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL

* SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD
& SAVE, CHECKSUM, FULL SCREEN BUFFER EDITOR W/20 CMDS

* READS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES

* FAST-MOST DEVICES PROGRAM IN UNDER 20 SECONDS

$289

* RUGGED (9"X6"X3") PORTABLE ENCLOSURE W/CARRY HANDLE ADD $5.00 SHIPPING
*« MAD! THE USA - 30 DAY MONEY BACK GUARANTEE $5.00 COD
* SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL 7
PRINTER PORT CABLE, POWER PACK AND SOFTWARE VISA/MASTERCARD

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150
2 (513) 831-9708 FAX (513) 831-7562 4

80C552 (8051 core processor) 8
channel 10-bit A/D, PWM, 32K ROM,
64K RAM, RS-232, 24 more /0, $120
each SBC, optional 40x2 LCD $20.
Complete development system (add $70)
features assembler, real time execution
and debugging, monitor program,
examples, and more.

68HC11 8 channel 8-bit A/D, 32K
ROM, 32K RAM, RS-232, 24 more 1/O,
$120 each SBC. Development software
$70 more.

Other CPU development systems and
custom design are also available.

Universal Microprocessor
Simulator/Debugger V2.1
Simulates popular 8-bit CPUs. Includes

CABLE
EQUIPMENT!
. We BnyAllTypes
U.S. Systems

Assembler, Disassembler, Simulator/ ° Oﬁ‘ers Of 200 Piec%
Debugger, and more functions, $100 ‘
each CPU Or More

- CALL TODAY!
1402 392-2284

FAX: 1 402 392-0991
Ask For Purchasmg

Let’s Deal

Write in 36 on Reader Service Card.

Get A New Image

PC HF Facsimile $99

PC HF Facsimile is a simple,
yet comprehensive short-wave
fax system for the IBM PC and
compatibles. It includes an
FSK demodulator, advanced

¥ signal processing software,
tutorial audio cassette, and

¢ complete reference manual.
Just plug the demodulator into
a serial port, install the
software and getting FAX is a
snap.

Emulates ROM or RAM in 8- and 16-bit
systems. $195 (2716-27256) or $245
(2716-27010). Window/menu driven
interface. 90 day warranty. 15 day
money-back guarantee, Optional
assembler, disassembler, ROM-
debugger $100 each CPU.

J&M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel: 201-325-1892 Fax: 201-736-4567

Write in 25 on Reader Service Card.

PC SSTV $149.95

PC Slow Scan Television is a
complete system for sending
and receiving full color amateur
SSTV. The package includes
an SSTV FSK modem, SSTV
software, image capture
utilities and reference manual.
All popular formats are
supported including Robot,
Scottie, Martin and AVT. The
system requires a 286, 386 or
faster PC with VGA or super
VGA display.

Have It All For Only $199.95

For a limited time we are offering both software packages with a single FSK modem
for under $200. This combination offer will let you send and receive all the popular
HF image transmission modes.

Call or write for our free catalog. Visa and Mastercard welcomed.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel.(714) 498-5784 Fax.(714) 498-0568
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BRX3 (DIC) $ 59.95
BPV7 (DIC) $235.00
BRZ3 (DIC) $ 65.95

BPBB7 $300.00
BP5 $180.00
BPV5 $185.00

5100D $200.00
6100D $325.00
6300D $350.00
8500-311 $ 89.95
8500-310 $ 92.95

FurtunA € OMPONENTS
1-800-640-9948
Converters Compatible To All Major Brands

Call us for FTB3's/TVT and PTV’s
4-Way Universal Remotes $11.50

Call for (Stealth)
M80’s/SA and SA-3,’s

We buy all types of canventens. It's nat the intent of
Futurna Components to defnaud any cable company.

BQN5 $ 47.00
BRX3 $ 35.00
BRZ $ 40.00

10-Unit Price Specials
DQN7 $ 50.00

MICRO-550 $42.00

321 $ 99.95
8535-420 $ 99.95
SA 8590D- $290.00
ST1600 $240.00
ST1086 $220.00

[

o

=

Write in 27 on Reader Service Card.

LOW PRICED quality two way gear GE
mstr 2 40W VHF or 42-50MHz w/acc $35.
Deltas LB $150 EX2 mobile extender VHF
$100. For list call, 909-873-1319 or FAX
909-820-1885. Write: John Lansdell, 424
E. Shamrock, Rialto, CA 92376.

FOR SALE: EICO 753, TRI Band SSB,
AM, CW transceiver with AC Power Supply
12 volt to AC inverter complete with all
manuals and schematics needs work.
Also, Collins type COL-5245 unit of Model
TCS-5 as is manufactured Nov. 6, 1945.
Extra crystals. Best offer on both, 515-792-
0594.

ELIMINATE LINE NOISE at antenna input.
REVOLUTIONARY INNOVATION in
Noise Phase Reduction. JPS
Communications ANC-4: $155. Also, new
JPS NIR-12 DSP audio Noise Filter:
$299.95. LOWEST JPS PRICES AVAIL-
ABLE. ROPE, ROPE, ROPE: Double
braided Dacron UV protected: 3/32"
(.06/ft); 3/16" (.11/ft), 5/16" (.16/ft); spool-
ing, if desired, $1.50. DAVIS RF CO., 1-
800-328-4773.

13406 Saticoy Street, North Hollywood, CA 91 605

W CALL FOR FREE CATALOG
CORP. s1s-7a1-3334 800-235-6222 - r-a1a-1s7-4132

]

TEKTRONIX 492 PORTABLE
SOLID-STATE SPECTRUM ANALYZER

Frequency range: 50KHz to 21GHz to 220 GHZ with external
mixers (not supplied). Built-in Digital Display Storage (Options
2). Built-in RF Preselection (Option 1). Built-in Frequency stabi-
lization and 100Hz accuracy. Sensitivity: -95dBm to
-115dBm (Option 3) depending on option and frequency, at
1KHz resolution. CRT read-out of display parameters.
Dynamic range (on screen) 80dB. CRT Size: 8x10 cm. _
Resolution Bandwidth: 1MHz to 1KHz (100Hz, Option 3).
Power: 210 watts, 115V/60Hz. Weight: 44 Ibs. Size:
6.9"x12,9"x19.7". Prices: $7,650.00 Option 1, 2, 3;
$6,500.00 Option 1,2. $6,000.00, Option 2, $5,000.00

Option 8.

Miror Reund Lovel

Shot fos Tripod Head  Graduated Circle

- Long Love!

Nealle
Vermis fer Vertical Angles

Neodle LeftPin

Skt for Trigod Head

BRUNTON COMPASS

The Brunton Company has been building compasses since
1896 and has a reputation for perfection in directional instru-
mentation.This compass is the very best compass that can be
purchased. It is a rugged, durable instrument that will withstand
the rigor associated with outdoor use by sportsmen and profes-
sionals. The instrument is not just a compass, but combines the
principles of a surveyor’s compass, a prismatic compass, a cli-
nometer, a hand level, and a plumb. It is used to determine
azimuth angles or compass bearings (and thus to determine
horizontal angles) to measure vertical angles, percent of grade
or slope, to run levels, and to measure the inclination of
objects. May also be used for prospecting (staking a claim),
hunting, and fishing. PRICE: $69.95 NEW.

Write in 58 on Reader Service Card.

MILITARY RADIOS: Easily made battery
adapters for military radios & other elec-
tronics. Get “Power Up,” big new 96 page
manual of instructions, diagrams. Use
readily available commercial batteries in
PRC-6, -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 $1.70 tax. CRB Research,
Box 56-NVV, Commack, NY 11725.
Visa/MasterCard welcome. Phone: 516-
543-9169.

AN/GRC-142C Radio Teletype sets shel-
ters incomplete sets, fit on pick-up truck
beds, many available. Call or write Dave
Martin WABTYJ, 805-239-1932, 4820 Deer
Creek Way, Paso Robles, CA 93446.

SPECIAL ON CONNECTORS. Mike chas-
sis mounts: 2, 3, 4 pins for $1.75 each; 5,
6, 7 pins $2; 8 pins $2.25. Mike plugs 2, 3,
4 pins $2 each; 6, 7, 8 pins $2.75 each.
Minimum order $10. All orders FOB. Visa,
MC, Discover and Amex cards accepted.
Write to: Shalom Electronics, PO Box
1450, Loganville, GA 30249.

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 510408, St. Louis,
MO 63151-0408. 314-846-0252.

THE WORLD of Ham Radio CD-ROM
May 1995 edition. The best choice in CD-
ROM callbooks. The fastest retrieval call-
sign system in publication. The nicest ham
software collection available. (Reviewed
11/94 N&V) $39 direct from AmSoft with
Visa or MasterCard call: 717-938-8249 or
FAX 717-938-6767.

FLUKE 540B Thermal transfer standard
with A54-2 voltage plug-in unit. $875.
Fluke ET0020 standard cell, air bath. 4
cells thermally controlled. $150. 818-989-
3848.

THERMOTRON PRODUCT Saver. Protect
—125 to +375 degrees F. $150. 818-989-
3848.

FLEXIBLE PHOTOVOLTAICS Amor-
phous 12V 45mA $23. Other great prices.
Dallas Solar, 1-800-345-4913.

UNHOLZ DICKIE D11 Charge amplifier. 4
available. $100 ea. More Unholz available.
818-989-3848.

=LITHIUM
=NI-CD
_=NI-MH
=LEAD ACID
| =CHARGERS
=HOLDERS

I =ALKALINE

| —— s
HOUSE OF BATTERIES.

BATTERIES FOR EVERY ELECTRONIC APPLICATION...
ALL UNDER ONE ROOF!

=EVEREADY, DURACELL
=SANYO, SAFT, EVEREADY, POWER CONVERSION

o

=SANYO, GP, SAFT, ENERGIZER, VARTA

=GP, SANYO, ENERGIZER
=YUASA/EXIDE, POWERSONIC
=AULT, XENOTRONIX

=MPD

CUSTOM OR STOCK FOR ALL APPLICATIONS, INCLUDING
COMPUTER = COMMUNICATIONS = UPS = MEMORY BACK UP = TWO WAY RADIO

TEL (800) 432-3385 or (714) 375-0222 FAX 375-0235

e

All Credit Cards Accepted
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Write in 37 on Reader Service Card.

THE ALC245M AUTOMATIC VOLUME
CONTROLLER will keep your transceiver
or scanner volume constant from a whis-
per to a scream. $29.95. Other models are
also available. FREE BROCHURE. C&S
Electronics, PO Box 2142, Norwalk, CT
06852-2142. Phone/FAX 203-866-3208.

HEWLETT PACKARD 1740A oscilloscope
100MHz, dual trace delayed sweep, cali-
brated $400. 818-989-3848.

MICROWAVE X-BAND 10GHz Gunn
xceivers, 2 for $25. Horn ant. kits, $15. For
wide-band FM voice, video, or 2MB/sec
data. SASE for info. Gary Krancher,
WB1AUA, 1502 Old North Colony Road,
Meriden, CT 06450. 203-634-3006.

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

FOR SALE, make offer, 10-11M linear 200
watt output, 11M TVI filter 600 watt rating.
Call Al, eves., 712-362-4119.

RADIO REPAIR: Commercial and ama-
teur two-way. Portables a specialty.
Reasonable rates. Call Mike N9VWW at
REYNOLDS RADIO, 219-482-5630.




Radio Science
Observing

youl i
you build, to do nat
tions.

It seems that Nature makes its own radio “trans-
missions” and you can easily observe most of them
using receiving equipment that you already own (espe-
cially if your general coverage or ham radio receiver
tunes down into the VLF region). Most modern
receivers will tune down to 30 KHz or 50 KHz, even if
the performance in those bands is not as good as it is
in the high-frequency (HF) shortwave bands.

Alternatively, you can also build very simple radio
very low-frequency (VLF) radio receivers — not big,
honkin® superheterodynes, but simple tuned radio fre-
quency jobs with but a few transistor or IC stages.
Anyone who can build an audio amplifier on Radio
Shack hobby printed circuit boards can easily build one
of these VLF receivers. But more on that later.

Background

When World War | erupted in Europe telephone
technology was already quite mature, even though it
was primitive by our modern standards. Long distance
networks existed in both North America and Europe,
although trans-Atlantic service was still in the future.
(Trivia question: When was the first trans-Atlantic
telephone cable 1aid? See end of article.) When the war
broke out, both sides made extensive use of telephone
communications on the battlefield. For the first time in

¥ £ 3
ural science observa-

r one that

tor. The wire wae usually a “twisted pair’
communications wire that's still used in some cases.

Any electronic advance in warfare is met with an
electronic counter measure (ECM). During World War 1,
German physicist Heinrich Barkhausen, who later
worked out the principles of oscillator operation, theo-
rized that he could pick up Allied field telephones by
detecting leakage and induced currents from
the telephones

Gppere

a' form of ’

by Joseph 0. Camn
K41PY

cities together, operators and users would occasional-
ly report descending pitch howls similar to those that
Barkhausen later observed. Unfortunately, nothing
was done about it at the time.

Barkhausen theorized that the whistler phenome-
non was atmospheric. Researchers in the 1920 and
1930s recognized that many whistlers were preceded
by a click. If, as theorized, the whistler was due to
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detect whistlers and related phenomena.
Barkhausen was successful in detecting Allied

Single-Conductor Wire
Across Battlefield

Figure 1A

telephone conversations, and
continuous monitoring was initi-
ated. At times, however, the

operators reported strange

whistles, howls, and other

Colonel's XA Captain's 5ounf]5 that n‘iterruptcd sgy;ng
Phosie \% Ph on the enemy's conversations.
one Initially, Barkhausen thought it

was an amplifier defect, but he
could not duplicate it in the lab-
oratory. One of the most com-

=

i

Two-Conductor Wire ;,nao; goumz

Across Battlefield “whistier”

history, a field (i.e., an audio
commander pitch) that
could be in voice Colonel's A\ Captain's starts at
communication Phone \\\\ Phone about 10 KHz
with subordi- and then de-
nates, even as -_P_I_ scends  to
the battle raged. _- frequen-
Two  basic T— cies jown to
forms of tele- about 1 KHz.

phone circuit were tried. The simplest (Figure 1A)
required laying a single conductor wire from one point
to another. Large reels of wire were carried by two sol-
diers, dodging eniper fire, shell explosions, and the rest
of the tender mercies that the enemy could visit on
them (it must have been a dicey jobl). The return cir-
cuit was the ground. One side of each telephone (and
ite power supply) was connected to a ground rod
shoved into the earth.

The second, and probably most common, form was

The time re-quired may be a few hundred milliseconds
to several seconds.

Although the whistler is in the “audio” range where
humans can hear, you cannot hear a whistler without a
radio receiver tuned to those frequencies. The reason
is that your ear responds to acoustical waves, ie.,
vibrations in the air, while whistlers and related phe-
nomena are electromagnetic, i.e., radio waves.

Similar sounds had been heard as early as the
1880s. When long telephone lines began to web the

lightning bolts, as suggested by T.L. Eckersley in 1935,
then there was a “wee little problem” as my scottish
ancestors might say. The time differential between the
click and the whistler suggested distances up to
15,000 miles, even when the lightning could be corre-
lated to local storms. If the click indeed resulted from
a lightning bolt (i.e., “static”), then it couldn’t beso far
away because the energy would be absorbed in the
lower atmosphere, and would therefore be so attenu-
ated by a 15,000 mile trip that it would be too far
down in the noise to be detected.

Another phenomenon noted by L.R.0. Storey in the
19503 was that storms less than 600 miles from his
monitoring site usually made whistlers, and with
storms in the 600 to 1,200 mile range the whistlers
became steadily weaker. To discover how these are
related, let’s look at the RF nature of lightning.

Lightning

Lightning results when differences in electrical
potential in the atmosphere become high enough to
overcome the dielectric strength of the atmosphere.
Although normally associated with thunderstorms,
lightning without thunderstorms also exists. These
magnificent bolts of lightning are basically a natural
electrical arc with potentials on the order of
250,000,000 volts, and currents up to 250,000
amperes. Lightning is not one bolt from A to B, but
rather it oscillates back and forth between A and B.

As with all electrical arcs, the bolt of lightning pro-
duces a huge amount of radio frequency (RF) energy
that can interfere with radio reception. That RF ranges
from 1 Hz to the upper VHF or lower UHF region, but
most of it is concentrated in the 1 to 30 KHz region
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ng g
radio receivers. Nearly all of us have heard lightning
crashes on AM broadcast band receivers. If you have
an LF or VLF receiver, then the crashes are even loud-
er, but on the HF bands they drop off in intensity as
the frequency gets higher.

But still, the mystery of the 15,000 mile propaga-
tion, which had good evidence in support of it, still
remained. The answer comes from noting the nature of
spherice and their propagation.

In the VLF region, wavelengths are long. For exam-
ple. at 30 KHz, the wavelength (300,000/30 KHz) is
10,000 meters, or 10 kilometers. At 1 KHz, that wave-
length is on the order of 300,000 meters, or 300 km.
Radio signals with wavelengths ranging from 10 to 300
km behave very differently from the shorter wave-
lengths of higher frequencies. The distance from the
Earth's surface to the lowest layer (D-layer) of the
ionosphere is about 45 t0 85 km, g0 it is comparable
1o theee wavelengths. Ae a result, radio propagation is
ducted at the lower VLF frequencies because the
space between the surface and the D-layer tends to
act like a giant waveguide (of the eort used in
microwave). Very efficient propagation occure.

When a lightning bolt occurs, the energy from the
gpheric propagates in all directions, with most of it
being diesipated in the lower atmosphere. A discovery
by Hannes Alfven (Sweden) is that a narrow beam of
the energy propagates vertically upwards from the
lightning bolt, and then into outer space. This energy
travels along the lines of force of the Earth's magne-
tosphere (Figure 3), reaching a peak altitude of around
7,000 miles above the Equator, and then returning to
Earth at a point in the opposite hemisphere, That spot
is a rough mirror image of the latitude of the original
strike (a “conjugate point”). The distance traveled in
both the atmosphere and the magnetosphere is —
hold your hat — about 15,000 miles. During this trip,
the higher frequencies travel faster than the lower fre-
quencies; an important point it turns out.

Recall that some whistlers are observed with a

- produced by the lightning (i.e., a “static” click), but it
was absorbed in the lower atmosphere 60 did not prop-

direction. The original click was the energy

agate all the way to the opposite hemisphere.

The whistlers preceded by a click, on the other

hand, made a two-way trip. They originated in the same
hemigphere where they were observed, and then tra-
- veroed the magnetosphere to the approximate conju-
gate point in the opposite hemisphere. The wave was
then reflected back along the same magnetic line of
force, and traveled back to a point within about 1,200
miles of ite point of origin. Some whistlers produce
multiple “craine” of echos, indicating multiple bounces.

What Causes the Sliding Tone?

The whistler sound is a descending sliding tone
starting at about 10 KHz, dropping to about 1 KHz.
What causes thie effect? The answer is apparently the
fact that the higher frequencies (close to 10 KHz)
propagate at a higher velocity than the lower frequen-
cles. The exact speed of propagation depends, in part,
on the strength of the magnetic field that they
encounter and the electron density of the region they
pass through. (Electron density is typically about
1,000/cm3 at 3,500 miles out in epace, and about
100/cm3 at 14,000 miles.) The sliding tone is caused
because the higher frequencies reach your receiver an
instant before the lower frequency tones. This is called
temporal dispersion or, simply, digpersion.

Some whistlers are pure, nearly sinewave, tones.
Others, on the other hand, have a “swish-like” sound
that is apparently the result of whistler-mode excita-
tion of more than one duct in the magnetosphere.

Related Phenomenon

Whistlers are not the only phenomenon found in
the VLF radio bands; others include hiss, discrete
emissions (“fallers,” “risers”), periodic emissions, cho-
rus, quasi-periodic emissions, and triggered emissions.

Whistler

About

7000 miles
Above Earth

and pops that you hear in
the speaker of an AM
radio when a thunder-
storm approaches. It
propagates in the atmos-
phere, and has RF energy
in a wide band from 1 Hz to
the lower end of the UHF
region. The “click” nature
of static crashes results

Static is the bursts

Equator

Cyclotron

Path—l

band between stations. Unlike Gaussian noise, the VLF
hiss is bandwidth limited. The appearance of hiss is
occasional, and it may be either unstable and fluctu-
ating, or appear to be stable for periods up to several
hours.

Tweeks are epherics in the atmosphere below the
ionosphere. They are subjected to dispersive distor-
tion, producing a descending tone on the order of 25 to
150 milliseconds (as opposed to hundreds of millisec-
onds to several seconds for whistlers). Tweeks are gen-
erally best heard during the winter and early spring at
night.

Hooks are whistler-like sounds that descend in
frequency, and then do a reversal and begin to rise a
short distance to a higher frequency. Risers incréase
in tone, not decrease.

The Dawn Chorus can consist of risers, hooks
higs, and other phenomena, usually prior to sun-up. The
Dawn Chorus is most likely to occur following geomag-
netic storms.

The triggered emissions include the natural ver-
sions (whistlers triggered by lightning), and Artificially
Stimulated Emissions (ASE). Nuclear explosions can
trigger such events, but they can also be triggered by
less drastic things. For example, in the 1950s, high
powered military and naval VLF radio stations were
found to be stimulating emissions.

An ASE research project in the 19705 and 19805
studied the effect. A powerful VLF transmitter wae
placed at Siple Station in Antarctica, and a monitor-
ing station was placed at a magnetic conjugate point
near Roverval, Quebec, in Canada. They also had satel-
lite monitore operating within the Earth's magnetos-
phere.

There has even been school and amateur monitor-
ing of both natural and ASE phenomenon. In early
1992, the NASA launched the Atmospheric
Laboratory for Applications and Science (ATLAS Il). It
deployed a VLF modulated (50 Hz to 7 KHz) electron-
ic beam called the Space Experimente with Particle
Accelerators (SEPAC).

A high school project called the INteractive Space
Physics lonospheric Radio Experiments, or INSPIRE
(c/o Bill Pine, Science Department, Chaffey High
School, 1245 N. Euclid Avenue, Ontario, CA 91762).
Project INSPIRE is still active, and publishes an occa-
sional newsletter. They ask for a donation for the
newsletter in order to defray expenses ($10.00 is
about right, although they asked for a bit less in their
last newsletter). By the way, Project INSPIRE can sell
you a kit for a whistler hunting receiver for a small
amount.

Some of the other whistler-related phenomena are
believed to be the result of cyclotron radiation. The
Sun is a source of many charged particles, including
electrons. This element of the “solar wind” passes the
Earth, intersecting the magnetosphere. An electron
entering the magnetosphere is subjected to the “left-
hand rule,” i.e., hold your left hand with the index finger
pointing straight ahead, the thumb straight up, and
the middle finger to the right. The forefinger repre-
sents the direction of the magnetic field, while the

Audio Amplifier ﬁ:ﬁ:ﬁ};‘,

Battery Powered 'I Battery Powered

from the fact that no dis-
Lightning Discharge P
Magnetic Field Line
/ 1to 8KHz
Bandpass
Original Filter
/ Electron Path

Speaker or
Headphones
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umb. The particle thus pushed, thus epine around
the magnetic line of force in a helical motion (Figure 4)
that may be the source of some of the strange VLF

emissions,

54

to use comb filters to notch out the harmonics of 60
Hz, the best solution seems to be using a high-pase fil-
ter with a 1 KHz cut-off frequency, and a low-pass fil-
~ ter with a 7-& KHz cut-off frequency ahead of the

o

Another reason for the high-page filter is to elim-
inate interference from local AM broadcasting sta-
tions. When a high powered AM signal is nearby, RF
entere the audio amplifier input via the antenna and,

Figure 6B

R17

_‘]‘CQ
¥

R15

ik

R16

Mic Rec Mon

through the procese of autorectifica-
tion, the AM signal is demodulated; you
hear the radio station in your whistler
receiver, not the VLF stuff you want to
hear. :

Various receiver circuite have been
published, and among the most popular
are the various versions of the RS-4
receiver that appear in Mike Mideke's A
Whistler Hunter's Guide, and in the liter-
ature of Project INSFIRE. The two sec-
tions of the RS-4 receiver are shown in

~ Figures 6A and 6B. The front-end sec-
_ tion (Figure BA) consists of a filtered

amplifier connected to the anterna. A
switch and resistor in the amplifier input
(52) serves to desensitize the receiver
when strong signals or interference are
received; otherwise these might overload
the receiver.

The output section of the receiver
consiste of a pair of operational ampli-
fiere (on the same chip). Switch 53
selects whether or not the high-pass fil-
ter (A1A) is in or out. Switch 54 selects
whether the input of the cassette tape

~ recorder is connected to a microphone

(MIC) for voice annotation of your obser-
vations, or the output of the front-end
section of the receiver. A separate bat-
tery powered audio amplifier, with loud-
gpeaker or earphones, can be connected

From Front-End Output
s3 c7 R4
Yoo AL
— = pAl
§ R13
R18
ci
=l
R21
—AAA,
From V+ Line :
In Front-End Section Figure 6A
Wideband VLF Receiver

for Detecting Whistlers
and Other Phenomenon
Whistlers and many of the other

phenomena discussed in this article are
electromagnetic (radio) waves occuring .

in the 1 to 10 KHz frequency band, a

region of the very low frequency (VLF)

band. Although it's possible to build tun-
able receivers for this region, they don't
do a very good job of picking up a
whistler, which descends through the
entire frequency range. So how do you
make a broadband VLF receiver covering
1 to 10 KHz? Would you believe that an
audio amplifier will do the trick? If an
antenna is connected to the input of an
audio amplifier, then it's technically pos-
sible to receive whistlers.

But, then again, you might not. If
you are anywhere within a kilometer or so
of a power line, connecting an antenna
to the input of an audio amplifier will
more likely produce only a loud 60 Hz
hum.

So put a 60 Hz notch filter at the
input to be rid of the 60 Hz hum, you
say? Nopel That trick won't work
because the 60 Hz “sinewave” produced
flowing in the power line is not a pure

Antenna
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NSPIRE for a nominal sum.
A number of people, however, have built these receivers
“on Radio Shack hobby board printed circuit stock.

Whistler Hunting

Whistler hunting expeditions are best done at
sites selected to be far away from power lines. One
authority recommends at least one kilometer, and the
more distance the better. That requirement, of course,
means battery power for the equipment. The whistlers
can be recorded on a cassetie tape recorder, or digi-
tized by a laptop computer sound card and played
back later. If you opt for the cassette recorder, the sig-
nals can be digitized by a computer sound card or
other form of A/D converter later, back home.

If you have the correct computer software, the
whistlers can be diagramed for frequency ve. time, as
well as intensity, by using the proper spectrum analy-
sis program.

Red Sprites and Blue Jets

Researchers have discovered some phenomena
associated with thunderstorme. “Red sprites” erupt
from the tops of storms, and shoot upward to around
.95 km, and as low as 65 km. They have been described
as “large [red] jellyfish with trailing tendrils.” The blue
Jjets move outward from the top of the cloud, and pro-
ceed upwards for about 33 km.

I learned about these phenomenon talking to Otha
H. “Skeet” Vaughn, principal investigator, Mesoscale
Lightning Experiment, at Marshall Space Flight Center.
Previously, | had heard of the phenomona in talking with
Dr. Charles Ceilker, of the Department of Physics at
William Jewell College in Liberty, MO. More recently, a
sidebar to FPeter Taylor's column “The Solar Spectrum”
appeared in Communications Quarterly.

During the summer of ‘94, Dr. David Sentman and
a team from the University of Alaska conducted
flights in Oklahoma, Texas, and other sites, looking for
red eprites and blue jets. They positioned two receivers
about 150 miles from the storms. One receiver was a 1
to 15 KHz VLF receiver, of the type that would find
whistlers. The other receiver was a 20 KHz to 20 MHz
model. The 1 to 13 KHz receiver recorded two distinct
‘pope’ and other forms of RF energy when played back.
These apparently are reminiscent of the pops heard
preceding long (double hop) whistlers.

Apparently, Yaughn and Sentman are looking for
volunteer monitors to record spherice resulting from
thunderstorms near their sites. Skeet Vaughn's voice
mail at Marshall Space Flight Center is (205) 992-
5893; his FAX number is (205) 992-5723; E-Mail
skeet@sferic.msfc.nasa.gov

If you want to see video clips of these phenomona,
as well as views of thunderstorms taken from the
space shuttle, and have access to the World Wide Web
on Internet, then the address of a Home Page on this
subject is:

http://rimeice.msfc.nasa.gov:/5678

You will need Mosaic or the equivalent software to
access this feature. When you access that home page,
click on “Shuttle Lightning, Videos and Movies”

Contacting the Author

This column is intended to serve you. If you have
any comments, complaints, kudus, attaboys, brick-
bate, questions to be answered in the column, or sug-
gestions for future columns, then contact me at PO.
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She digitized some recorded whistlers and some pul-
sars recorded at a radio astronomy laboratory, and
used them in a pair of musical compositions called
“Whistlers” and “Pulsars.” If you want an audio tape of
these numbers, then send her $10.00 at the same
address as above. NV

| disturbances erupted, the HF telephone circuits

Answer to Trivia Question

The first trans-Atlantic telephone cable was
laid in 1955. The underwater cables prior to that
i time were telegraphic circuits, and were laid a cen-
tury earlier. Prior to 1955, trans-Atlantic telephone
circuits were carried over HF shortwave links, such
i a5 the RCA facility on Long lsland, NY. When solar
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could be out for hours or even days at a time.




| #10 HAM GEAR FOR SALE cont. |

YAGI ANTENNAS for 100MHz to 1GHz,
custom made up to 12 elements. For
prices and information call or write Dave
Martin WABTYJ, 805-239-1932, 4820 Deer
Creek Way, Paso Robles, CA 93446.

TWO-WAY RADIO REPAIR Factory
Authorized repair of pagers, portables, and
dash-mount mobiles only $20 flat rate,
plus parts, free return shipping. R & R
Communications, 526 Old Homestead
Highway, Swanzey Center, NH 03431.
603-352-1825.

LOW COST WSHFAX WEATHER FAX
FOR PC/CLONES. Dr. Ralph Taggert,
WB8DQT, has just released his Weather
Satellite Handbook software (WSHFAX)
and A&A Engineering has worked with Dr.
Taggert to create a compatible interface
hardware package. The interface is our
product #200 and is available in kit form or
assembled and tested. This unit is fea-
tured in Chapter 5 of the Fifth Edition of
the WEATHER SATELLITE HANDBOOK.
It will process both HF and Satellite
Weather FAX. For KIT order #200-KIT for
$159.95. For assembled unit order #200-
ASY for $189.95. Add $6.50 S/H per order.
Software is included. Tuning indicator
available for $40, compatible with JV FAX
7.0. Visa & MC accepted. For more infor-
mation, send LSASE (55¢) to: A&A
Engineering, 2521 W. La Palma #K,
Anaheim, CA 92801. To order call, 714-
952-2114.

EIGHT STANDARD model 867 VHF trans-
ceivers, 30 watts output crystal controlled
on 155.265 megacycle. Complete, A1 con-
dition. One Force AM200, same condition
& frequency. $125 each or all for $1,000.
Nelson R. Lueking, 1601 Rock Road, De
Soto, MO 63020. 314-586-2329.

POWER INVERTERS 10, 5 to 16.5 VDC
in, 115VAC True RMS + 5% out @ 60Hz,
modified sinewave, 90% efficiency, 2 yr.
warranty. 100 watt (800W surge) $89, 400
watt (3000W surge) $289, 700 watt
(3000W surge) $369, 1,300 watt (6000W
surge) $569. Dexis Corp., 612-944-7670.

COLLINS 51S-1F $650, Hewlett Packard
Power meter, 435B with cable & 8478B
Head $850, 432A cable & 478A $300, oth-
ers available call Psitech Plus, 707-745-
4804, FAX 707-747-5277.

TEXSCAN BLOODHOUND Receiver
FDM-2 and Transmitter FDM-1. Both
pieces $400. 818-989-3848.

800MHZ TRUNKED trunked radio system.
3 Johnson 35 watt radios, base power
supply and touchtone microphones. Multi-
channel, excellent condition. Originally
$5,000. Now $1,400. Call Irv at 203-877-
0150 for full details.

KITS & ASSEMBLIES for SSTV, QRP
Transceivers, Wefax, Battery Chargers,
Frequency Counters, Packet, lambic
Keyer and more. For catalog, send a legal
size SASE w/55¢ postage to: A&A
Engineering, 2521 W. La Palma, Unit K,
Anaheim, CA 92801.

HEWLETT PACKARD 3437A System volt-
meter. $225. HP 5005A Signature
Multimeter $300. 818-989-3848.

REPEATER CONTROLLERS complete
wired, tested, $80. Crawford Amateur
Radio Society, PO Box 653, Meadville, PA
16335.

HC-10 KENWOOD clock $60, MC-85
$100, DX-60 $60, SX25, S-40B, Robot
Model 70. All items plus shipping. 513-
547-1575.

COLLINS MECHANICAL fitters
F455FAZ1 plug-in for 75S3 B/C rec. $40
each ppd. KBSPC. 504-899-4777.

HEWLETT PACKARD 3551A
Transmission Set, rack mount. $400. HP
3581 Wave Analyzer. $400. 818-989-
3848. :

JVFAX HAMCOM Interface xmit and rec
includes shareware software JVFAX 7.0
HAMCOM 3.0 Pakmon 1.0 Wefax, color
ham fax, SSTV, CW, RTTY, Amtor,
(Packet rec only). $24.95, $4.50 S&H in
plastic case. Send #10 SASE for catalog.
A&L Engineering, 741 E. Benton St.,
Aurora, IL 60505.

HEWLETT PACKARD 8016A Word gen-
erator. $550. HP 334A distortion analyzer.
$450. 818-989-3848.

TEKTRONIX TM504 4-slot module power
supply $150. TEK TM501 1 slot. $125.
818-989-3848.

CrRAZYBOB'S

Lowest Prices - Fastest Service

| Infernet Access is the only Internet C'D to
include Tutorials, Tools, Information Files.
& Navigational Aids.The 1995 version now
includes Mosaic,Cello, and Winramp internet
access programs and the 1995 Internet Guide

2 CD Set
Only

$19

Games To Treasure is the action packed,
two CD set filled with arcade hits, flight
simulators, board games, crosswords,cheats,
card games and much more. Dare to take
the challenge!

Ham Radio + now includes the Amateur
Radio Call Sign Directory, Mail List Down
Loading, Packet Radio, Frequency Lists,
Equipment Mods, FCC Regulations, Exam
study, SSTV,FAX, CW Practice. Plus lots
More! This is the most comprehensive

| Ham Radio resource ever | published!
EnviroMedia Preformatted HD)|
3.5" Floppy Disks ”

as low as$.24

~ Hundreds of CD Titles
Call Today for Free Catalog!

800-410-BOBS 2527

email to nutvolt @ crazybob.com

50 New Salem St.
Wakefield, MA 01880
Tel 617-246-6767

Fax 617-246-6776

step-b
bench manual beyond everything
ever printed on scanner mods. Bill
is a perfectionist who will help you
convert your scanner into precisely
what you've always wanted!
May 1995
244 pages, large format, $29.95.

Cheek’s Scanner Modification Handbooks
Vol 1: 160 pgs. Vol 2: 220 pgs, both large
format & $19.95.  Best Sellers for years!

Mositor America EssentiaLr
Federal/state/local frequencies,
with super detail. Everything
you need! 800+ pages, $24.95

m§canners & Secret Frequendes

Henry Eisenson's best seller. Novice to

Ero, it's MUST reading,. Highly praised
y the experts. 320 pages, $19.9

s W

Emergency Radio! Norm Schrein

Scanning news as it happens.
FUN! 214 ]pfe

Gray Market
How they steal cable programming!
Eisenson, 160 pages, $23.75
Index Publishing Group, Inc. st book: $4 31
3368 Govemor Dr, Ste 273N

San Diego, CA 92122 %
1-800-546-6707 - creditcards

Write in 33 on Reader Service Card.

4

* Replaces STEALTH,
TNT, TVT, etc.

* No tuning, flashing,
flickering or troubles

DEALERS CALL:

Quality Control
100% Testing
Assures
No Returns

SYNTAX = J The State of the Art in Cable Solutions

TRI-MODE CABLE PANS

QTY.

“PRICE

1-800-676-8131

10
100
500 =

Price includes shipping
(Not sold in singles)

(9 AM to 5 PM EST)

$45 ea.
$30 ea.
Call

g

Write in 30 on Reader Service Card.
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Toner
Cartridge

" Basdot
Rechal ‘ge :i'.é‘;.“’“
& Laser Printer Supplies N Swed-ARG |
W FEC-A i
; W FAX |
d | v /v ) = W POCSAG i
" v — N GOLAY i
m % m Dealer P 1 : s;::gr cost from $6 each | ™ B ACARS y
You do the recycling work, @ 1 Free Video Training Tape | @ ARTTY-reader and tone-decoder inone! M DTMF ‘
and we'll supply all the { ] 9‘"71' la;;:pa:m.hssoo | @ Easy to read two-line 40 character LCD. @ HE CTCSS (PL) |
supplies recha ]
materials, training, 8 b it ke '9“" @ No computer or monitor required. EmDCS(DPL) |

and technical support.

You ship us your customer’s
toner cartridges and OPC
cartridges, and we'll recycle
them at a reduced price for you.

You recommend us and give liter-
ature with our name to your cust- @ You
omer. We'll deal direct with your
customer. You have your codeon @ For

our prepaid shipping label.

Chenesko Products Inc.
5 Ronkonkoma, NY 11779

Fax: 516-467-3223 Fox-On-Demand: 516-467-0772

Write in 95 on Reader Service Card.

REPEATER CONTROLLER on a chip
$24.95 + $5.00 S/H. Ambient Systems, PO
Box 14183, Gainesville, FL 32604. 904-
371-7694.

RUSTRAK CHART recorder. Dual 0-100
0-100 UA. 4 recorder mounted on 19” RM
panel. $125. 818-989-3848.

see Fax document# 2040*

W o (3 (ap YW vecter Program 2

® Attractive Marketing Fi
with your name availal

® Fast Turnaround

® Generic Packaging | /

@ See Fax document# 2092* | GOLAY and POCSAG digital pager modes. Off-the-air decoding of

(WelDo] ] FordYourICustomer LR E
® You earn commlnlon
You recommend u:
@ Prepaid UPS shipplng labels
information,
see Fax 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.

~.167S 2(: E-mml‘ chenesko@aol.com 800'221 '351 6

| Forgetthelimitations you have come to expect from most "readers”. The ‘x:
! self-contained Universal M-400 is a sophisticated decoder and tone |
! reader offering an exceptional range of capabilities. The SWL will be ﬁ{
| able to decodle Baudot, SITOR A & B, FEC-A, ASCIl and SWED-ARQ. ;
| Weather FAX can also be decoded to the printer port. The VHF-UHF |
j listener will be able to copy the ACARS VHF aviation teletype mode plus

| DTMF, CTCSS (PL) and DCS is also supported. The M-400 can even
be programmed to pass only the audio you want to hear based on
CTCSS, DCS or DTMF codes of your choosing. The M-400 runs from
12VDC or with supplied adapter. The American-made Universal M-400
is the affordable accessory for every shortwave or scanner enthusiast.

Only $399.95 (+$6 UPS).

FREE CATALOG
This huge 100 page cata-
log covers everything for
the shortwave, amateur
and scanner enthusiasts.

‘ Umver aI Radlo
6830 Améncana Pkwy.

Reynoldsburg, OH 43068
@ Orders: 800 431-3939
4 Info. 614 866-4267

HEWLETT PACKARD 5245L Frequency
counter with 5262A time interval unit.
$225. 818-989-3848.

NATIONAL RADIO ' manuals and
MCL2000 parts lists. SASE. Maximillian
Associates, 11 Plymouth Lane,
Swampscott, MA 01907.

HAM LICENSE PLATE KEY TAGS. Call
sign engraved. All states available $4
each, includes S&H. Geniac Technologies,
Inc., 8105 NW 33rd Street, Miami FL
33122. Attn: Key Tags. Phone; 305-599-
7384.

12 Years as California’s
Most Exciting Computer Show

Saturday

Sunday
to 7530 Orangethorpe.

Saturday & Sunday

Saturday

All Shows
Open to the Public
10:00 A.M. TO 5:00 P.M.

o
e 9

NATIONAL PRODUCTIONS, INC.
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—MARKETPLACE

There is no other place where you can find such a huge inventory of
computer products at low, wholesale prices! Hundreds of knowledge-
able computer retailers and businesses each demonstrating their prod-
ucts and paying close attention to your needs.

Jul RESEDA Sherman Square Entertainment Center

From the 101 Freeway take the Reseda offramp. turn left (east) to Sherman Way
and turn right. Go one block to Canby Street. 18430 Sherman Way,.

July 9 BUENA PARK Sequoia Conference Center _EZHZ

Take the Beach Bivd. exit off the 91 Freeway. Go one block north

July 15 & 16 POMONA rairptex (LA Fairgrounds)

Exit Highway 10 at Fairplex Drive. Go north to McKinley Avenue, turn right.
Turn left on White Avenue to Gate 14.

July 22 SANTA BARBARA Earl Warren Showgrounds

Take Highway 101 to the Las Positas exit. Follow the signs to the fairgrounds.
Browse Computer Marketelace on the Web. Go to htte://www.arrowfm.com

CONSIGNMENT TABLE ission
300 EXHIBITS at e POMONA SHOWS

(408) 778-5200 or 800-800-5600

Write in 39 on Reader Service Card.

LARGE LED CLOCK! 2.50 inch digits.
Unusually attractive, eye-catching! KIT or
assembled. FREE CATALOG! Whiterook
Products, 309 South Brookshire, Ventura,
CA 93003-4413. 805-339-0702.

PORTABLE WELDER. Wire feed. Welds
steel or aluminum. Uses 12 volts batteries
to weld up to 200A. Weighs just 23Ibs. Use
with ANY 12V OR 24V VEHICLE. Ideal for
remote heavy duty welding. Dealer
inquiries invited. 916-642-0346.

TEKTRONIX 465 Oscilloscope. 100MHz,
dual trace delayed sweep, calibrated.
$400. 818-989-3848.

Consumer Trade Show
With Wholesale Prices

HEWLETT PACKARD 6515A 0-1600 volt
0-5mA power supply. $150. HP 6271B 0-
60V 0-3A power supply. $150. HP 6268B
0-40V 0-30A. $650. 818-989-3848.

ONE MFJ-1278 Multi-Mode Data
Controller with 2400 Baud Modem New
with manuals $250. One microwave gun-
plexer 100MW on 10.400GHz $75.
Contact Roger, 210-657-9217, 8am-8pm
CST.

MINIATURE CCD CAMERAS Pulnix TM-
540. 1.25"x1.625"x5.125”. B&W, high reso-
lution, low light sensitivity. 12VDC 300mA
power. C-mount lens. Includes info pack-
age. $100 for cameras, $25 for lenses.
Marty, 303-652-2915.

HEWLETT PACKARD 8011A Pulse gen-
erator. $225. 8011A with burst generator
$265. Pulse generator. EH133A. 1Hz to
5MHz. $225.818-989-3848.

ATTN: LAW ENFORCEMENT, INVESTI-
GATORS, SECURITY, ATTORNEYS.
Now you can turn your briefcase, desk, file
cab. into a super sensitive microphone
from the inside out with our latest hightech
vacuum audio contact sensor. The most
sensitive microphone in the world, NEW
Model S-2204BM $69.95. Security to mon-
itor activity through walls simply attach
sensor to a wall or place on the floor cov-
ers ten thousand ft. area. Now let your
briefcase hear for your tape recorder in a
lecture hall, vehicle, home, or office. It
works so incredibly well that you literally
won't believe your ears. Send check or MO
to ILIADIS, add $5 for shipping, $1 for cat-
alog. FL residents add 6.50%. ILIADIS,
1760 Dibble Circle West, Jacksonville, FL
32246. 904-641-9942.

90 DEGREE SMA. STAINLESS MALE-
FEMALE (PLUG-JACK). TOP QUALITY
AMPHENOL 901-9219-ASF. $5 ea. post-
paid. TURCOTRONIX, 1000 E. 14th, Suite
429A, Plano, TX 75074.

CATALOG, LOW cost RF chokes, induc-
tors, ferrite and powdered iron cores,
capacitors, resistors, semiconductors,
more. Two stamps please. Johnson Shop
Products, Box 2843, Cupertino, CA 95015.

SEND RECEIVE CW, RTTY, AMTOR,
SSTV. WEFAX with HamComm interface
plus shareware. Hardware & disk $24.95 +
$5 S/H. Unpopulated board & disk $7 + $3
S/H. Ambient Systems, PO Box 14183,
Gainesville, FL 32604. 904-371-7694.

.T: AlMax

MM

DEVICE PROGRAMMERS

NEEDHAMS EMP-20)

UNIVERSAL $429 UNIVERSAL $689

ETOOLS ALLIAX‘i.( NEEDHAMS PB-10 | ADVANTECH LABTOOL48
EPROM+ $129

MOD-MCT EMUPA |
UNIVERSAL $569

UNIVERSAL $1295

§ 15 MOD-MAC PC INTERFACE
§169 MCT-MOD MUP UNIVERSAL

Pomona: 7%
All others: $5%

Fax# (408) 779-1374

e

$ 49 SUNSHINE 1 GANG EPROM  $1295 ADVANTECH LABTOOL48
$ 85 SUNSHINE 4 GANG EPROM  $ 695 ADVANTECH UPROG
$125 SUNSHINE 8 GANG EPROM  $ 250 XELTEK SUPERPRO R eRl
$199 SUNSHINE 16 GANG EPROM  $ 429 XELTEX SUPERPRO Il [VLIALEL)

$ 159 XELTEK ROMMASTER1
$ 239 XELTEK ROMMASTER4
$449 MCT-MOD EMUP UNIVERSAL $ 135 EETOOLS ROM MAX1
$569 MCT-MOD EMUPA UNIVERSAL $ 189 EETOOLS ROM MAX4

L]
General Device Instruments it
,., GDI WILL BEAT ANY PRICE - NEVER UNDERSOLD l STAND ALONE $699
408-241-7376 FAX 241-6375 BBS 983-1234 Internet lmmt!@lx.mum.mn

XELTEX

UNIVERSAL
$159.

Write in 70 on Reader Service Card.



LOW PRICED quality two way gear. Mot
Mitrec VHF 45W w/Mocom 70 acc $50.
VHF ham cut Syntor 45W PL w/acc $100,
VHF SyntorX 45W 32 ch PL w/acc $200.
Much more. For list call, 909-873-1319 or
FAX 909-820-1885, or write: John
Lansdell, 424 E. Shamrock, Rialto, CA
92376.

POWER-RITES®, CELLULAR SIGNAL
BOOSTERS REDUCE DROPPED CALLS,
IMPROVE RANGE and system access.
MODEL TXRXBANT-1 consists of 3dB
gain antenna with ACTIVE, BI-DIREC-
TIONAL, TX-RX AMPLIFIER-DUPLEXER,
built into it's glass mounting base housing!
(PLUS GAIN: Transmitter 2.7dB, Teceiver
12dB) Boosters 16 ft. coax cable and 20ft.,
12.6VDC powerline, plug into hands free
adapter kit or cordless antenna coupler.
MODEL TXRXBANT-1 $159.95. NEW,
REVOLUTIONARY, CORDLESS ANTEN-
NA COUPLER, BUILT INTO, QUICK
HOLD-RELEASE PHONE CRADLE, cou-
ples H-H cellular phones EMF RECEIVE-
TRANSMIT signals to outside booster
antenna, when operating from anywhere
inside the vehicle. No direct H-H cellular
phone antenna connection nec ry to

Q

LN )
set
g SN ANSI
up to Z
28300bpSN,
+ all from USA

011 4963121048

i i

you need spare parts from EUROPE ?
its easy. send fax or call : Heiko

PICOTRONIGC
Zollamtstr.48

BBS ++49 63121048

SEMICONDUCTOR on line SEMICONDUCTOR

RD6
GEL

T H E P~

CUNARD ASSOCIATES

Box 104, BEDFORD, PA 15522

/ FAX 814 623 7000
o W E R PR O

67663 Kaiserslautern-GERMA
FAX ++49 631 29579 Tel. ++49 631 29187

NY

MANY OTHERS AVAILABLE WRITE OR CALL

[
£
o
Q
14
Ew BATTERY PACKS
o ————— I BATTERY REBUILD SERVICE
g ALL MAKES WE OFFER COMPLETE BATTERY PACK REBUILDING.
z & MODELS OUR FULL SERVICE INCLUDES: MINOR REPAIRS
REPLACEMENT OF ALL PROTECTION DEVICES
8 FACTORY NEW | SANYO CELLS OF EQUAL OR IMPROVED CAPACITY
YOUR O PACK IS REBUILT AND RETURNED.
E ALINCO [DJS8OT/FIT | | 12 MO. WARRANTY / SATISFACTION GUARANTEED.
EBP20NX 7.2/1500 $ 42.95
u et ol ol el GENERAL ELECTRIC <33,
b EBPieN72m00  sares | MPOFLS VI
] EsPian 12600 s479s | JATORRRCANMI S os / T
e 19A704860P :
g ICOM | SAT / W2A MPR/MPS/MPX/MARK V i 1
c 'BP83 7.2/750 $2095 || PL19D429763G1/3 $34.95 ‘
BPBAC 9.6V/600 [FOR 2AT PL19D429777G1/3 $3085 T
Q <UL
WITH CHARGER  $34.95 MOTOROLA BENDIX KING
H KENWOOD [Trzza/a7a] | P20OMTE0OMTION  ypiose 3406
= PB13 7.2/800 $4295 4824/5414 s30ps LAAI00 $34.95
c PB14 12/800 $49.95 UNIDEN E LAAO125 $30.95
] YAE S U[23264411/470/418 | soxas0 sasgs KENwWOOD
o FNB17 7.2V800  $29.95 APX1200 saggs PB2/KNB3 $3295
o FNB12 12V/800 $30.95 2 PB25/H/28  $2295
[ FNB25 7.2/800 $3495 ICOM YAESU
(4} FNB267.2/1000 $4485 § ppp/BP3/22 $18.95  FNBI/4/4A/12 $32.95
= FNe27 120000 $449 N pps/cMEBPE $24.95  FNBI1/14/10S $ 20.95
o FNB2 11/800 $1995 | BP7/CM7  $3495 FNB17 $23.95
z CELLULAR BATTERIES
g ALL BRANDS - CALL BATTERY INSERTS - BEST PRICES !
P
(17}
/]

12 MONTH WARRANTY ON ALL ITEMS

FREE CATALOG

ADD $4.50 SHIPPING & HANDLING PER ORDER

"

coupler or booster. Includes Z mounting
bracket, built-in Y adapter, lighter power
cord-plug, on-off (LED) power switch,
booster-coupler RF and power connectors,
self tapping hardware. MODEL
ANTCOCR-1 $79.95 HANDS FREE
ADAPTER KITS. Models available FOR
MOTOROLA FLIP/ELITE/POCKET, 89/UC
ETC. Any model, hands free adapter kits
$129. Without antenna $114.95. DO IT
YOURSELF INSTALLATIONS, NO SOL-

. DERING OR DRILLING! S&H UPS: 2nd
BAY AIR COD, CASH ONLY $14.95.
ADDITIONAL LITERATURE CALL 702-
642-0325. LESS BUSTER'’S ELECTRON-
ICS, 2039 CIVIC CENTER DR. #176, N.
LAS VEGAS, NV 89030.

DRAKE R8 short wave receiver excellent
condition, $750. Gene, 503-775-9621.

MICROWAVE COMPONENTS, surplus, -

misc. electronic and scientific equipment.
For list contact T-Minus-7, 45845 Warm
Springs Blvd., #F, Fremont, CA 94539.
510-651-9477 FAX 510-651-3657.

THE QUICK-SHOOTER component tester
can cut troubleshooting time by 50% and
more. Use QUICK-SHOOTER to find bad
components fast without removing them
from the board. Easy to use. Sold as Kit
ONLY. More call, 408-274-2534 ext. 444.

HEWLETT PACKARD 3400A RMS volt-
meter. $275. Fluke 887AB AC-DC differen-
tial voltmeter. $300. 818-989-3848.

HAM GEAR

WANTED

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

WANTED: BIG AM xmtr (inexpensive, bro-
ken OK): Collins 51J-4; 813s, 803s,
833As; ICOM IC-3AT; IC-4AT. Sell: Pair 4-
250As, new, $95; ICOM U2AT, like new in
box, $165; Heath HW-100 xcvr, PS, xint,
$145. Ernie, PO Box 1420, Apache
Junction, AZ 85217-1420.

WANTED: 6 meter equipment for my son.
Transceiver, antenna etc. Son does not
live with me. He just passed technician
license. Dennis KE6TMG, 707-445-5439
or 2529 Union St. #2, Eureka, CA 95501.

ICOM R-100, R-7000, 7100, 9000 or R-1
receiver with cell band used. Call Les, 702-
642-0325.

CB — SCANNERS
30

OLD CB RADIO’S WANTED looking for
Browing’s Trams Sonar’s, Demco’s, etc.
23 or 40 channels, mobile or bases. Call
after 9 o’clock pm. EST. 1-800-974-4861.

CB & Ham, accessories, antenna, radios,
mobile & base microphone, echo boards,
noise toys, expander kits, SWR & Power
meters power supply, books. West Coast
Sales, 1-800-713-3532, Visa or Master-
Card only.

Write in 29 on Reader Service Card.

“BREAKER” SAVE big on Connex,
Galaxy, Texas Star, Palamar and many
more. Send to L & S Electronics, PO Box
655, Hazelton, PA 18201-0655. Enclose
money order, payable to Lawrence Smith
for S&H of catalog. Cost is $5.50
deductible from first order.

SECRET CB Books 1-29, $10 ea; Sams
Books $15 ea; RCI 2950-2970 service
manual, $10. Call for free catalog of other
goodies, 1-800-536-0109.

1995 EXPORT CB catalog, best prices on
Galaxy, TNT, and Texas Star. Send 2
stamps for catalog. J. Scott & PO Box
1896, Highland, IN 46322-0896.

] XCESS ELECTRONIC INVENTORIES
Obsolete or Overstocked ICs, Damaged or Overstocked
PC Boards, Hard Disk Drives, Anything Electronic . . .

WE PULL ICs FROM
PRINTED CIRCUIT BOARDS

* We have “IN HOUSE PULLING” facilities!

* We BUY both socketed and soldered parts!
* We BUY PC Boards for IC value!
* WE BUY PC Boards for precious metal value!
* WE OFFER “Certificate of Destruction.”

Guaranteed quick response to all inquiries. . .
If you have any surplus Electronic Inventory
that you would like to

Worldwide
distribution

SEMICONDUCTOR

(818) 349-4495 - (818) 349-6562

Write in 32 on Reader Service Card.
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White’s Personnel Carver... Factory
Search Detectors Closeouts
White's Autoscan handles the = Professional
g Tyl c:r Ampl:l::
-y ;:'.pu- w.o’r.'omvon o c:ll.'.?mFovo'gnuvi list
knives, guns and other weapons.
e et SR
and small m“..’.‘..‘.’.'."&".:”‘ Crossover
low frequency tone. 4 discrete inputs and
outputs. Accomodate
Retalil: $229.95 v up to 12 seperate Amps.
Retail: $499.95
Cash Price: $1 91 14 $1 1 9.95
Electronic Mall 206-776-0311
19502 56th Ave West Py M-F 9-5:30
Lynnwood Wa 98036 e SAT 9-5

Write in 65 on Reader Service Card.

TOMCAT’S BIG CB Handbook, by Tom
Kneitel! 221 pages, illustrated. Everything
they never told you about AM, SSB, DX,

Freeband, legal and otherwise. Only _

$15.95 (+$5 postage, $6 to Canada). CRB
Research, Box 56, Commack, NY 11725.
(NYS residents add $1.78 tax). MC/Visa
OK. Phone orders 516-543-9169.

VINTAGE TUBE CBs. LSASE list. RFD 1
Box 75, Fort Kent, ME 04743. 207-834-
6273. Evenings/weekends only.

THE “WORLD Scanner Report” is for
novice & expert radio hackers committed
to excellence and rarity in the pursuit of
VHF-UHF scanning. Edited and published
by Bill Cheek, author of “The Ultimate
Scanner” and Scanner Modification
- Handbooks. $5/sample issue or SASE for
details. Box 262478-N; San Diego, CA
92196; BBS/FAX, 619-578-9247, 5:30pm-

CB RADIO Hacker’s Guide! New! Big 150
pages; pictorials, diagrams, text. Peaking,
tweaking & modifying 200 AM & SSB CB
radios. Improved performance, extra capa-
bilities! Which screws to tum, which wires
to cut, what components to add: Cobra,
Courier, GE, Midland, Realistic, SBE,
Sears, Uniden/President. $19.95 plus $5
shipping ($6 Canada). NY State residents
add $2.12 tax. CRB Research, Box 56-
NVV, Commack, NY 11725. Visa/
MasterCard accepted. Phone order M-Tu-
Th-F, 10-2 Eastern Time, 516-543-9169.

READOUT CHANNEL Kit for Cobra 148,
$54.95; Modulation kits for RCI 2950, HR
2510, Galaxies, Cobras, Ranger 3300,
plus more. Call 1-800-536-0109 for free
catalog.

WANTED: ICOM R-100, 7000, 7100, 9000

or R-1 receiver with cell band used. Call
Les 702-642-0325.

FEDERAL FREQUENCY Directory! Knei-
tel's “Top Secret” Registry of government
Frequencies, New 8th Edition. 268 Pages!
FBI, DEA, Customs, Secret Service,
BATF, Immigration, Border Patrol, IRS,
FCC, State Dept., Treasury, CIA, etc. &
surveillance, bugs, bumper beepers,
worldwide US military, 225 to 400 MHz
UHF aero band, Canadian listings, & more.
Ultimate “"insider’s” directory! Standard
reference of law enforcement, news
media, private security, communications
industry & scanner owners. $22.95 + $5
shipping ($6 to Canada). NY State resi-
dents add $2.38 tax. CRB Research
Books, Box 56-NVT, Commack, NY
11725. Visa/MC welcome. Phone orders
516-543-9169 weekdays (ex-Wed.) 10 to 2
Eastern.

SCANNER ANTENNA VHF/UHF ground
plane base station antenna receives all
signals in VHF & UHF range. Comes with
40’ low-loss coaxial cable w/BNC connec-
tor & all mounting hardware. Only $18.75
ea., plus UPS. MDM Radio, Ltd., 7112
Roosevelt, Rd., Oak Park, IL 60304. 708-
848-4210. Visa/MC.

BC-200XLT: 200 channel 800MHz
portable scanner “New,” units have the old
style board for conversions, $210 ea.,
$207 ea./5. Quantities are limited! Call
203-283-9492.

BUYING: GALAXY Satumn or Turbo base.
Prefer used. Will pay reasonable price.
Also, looking for a used base CB amp.
Nick Griffith, 2366, E. Carleton, Adrian, Mi
49221.

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, Modifications, Kits,
Technical Books, Accessories and more.
LORD/WYATT COMMUNICATIONS 718-
789-7329, press Ext. 1 for the CB depart-
ment. No Fax machine. Please send $3 for
catalog to LWC, PO Box 030128NVJ,
Brooklyn, NY 11203-0001.

SCANNER MODIFICATION HANDBOOK.
Big! 160 pages! More than 20 performance
enhancements for PRO-2004 and PRO-
2005. Restore cellular, increase scanning
speed, add 6,400 memory channels, etc.
Step by step instructions, photos, dia-
grams. Only $18.95, +$5 shipping ($6
Canada). (NYS residents add $2.04 tax.)
CRB Research, Box 56, Commack, NY
11725. Visa/MC welcome. Tel. 516-543-
9169.

OPTOSCAN USERS! “Probe” is the
Ultimate Software for the OptoScan
Computer/Scanner Interface. “Probe”
Software features: Fastest scanning
speed. Easiest to use. Most onscreen
data. Works on virtually all DOS comput-
ers. CTCSS, DCS, DTMF decoding.
AutoSquelch/read signal strength.
AutolLogging. Variable alarms, delays.
Versatile frequency management: 4000
groups, 99 descriptive banks per group,
1000 frequencies per bank. Imports
PerCon’s FCC frequency data. And more!
Free details: DataFile, Box 20111-NV, St.
Louis, MO 63123.

EXPORT/AMPLIFIERS gadgets, final tran-
sistors tubes, parts. We also carry 40
channel CBs antennas and microphones.
Large pricing sheets $2, refundable off first
order. Dealer inquiries welcome. P & J
Electronic Dist., 401 SE 19th St., Ft.
Lauderdale, FL 33316.

1:30pm, voice-only 1:30pm-5:30pm, PST.
Ol |l

|

A€,

VERSION
WORKS ON ALL ONE TOO!

(1-5)$29
(6-10)$24
(11-20)$20
(21-50)818
(50+)$16

NO BATTERY-CUT ALSO AVAILABLE IN

3-WIRE VERSION

MULTI-MODE -- 3-WIRE BOARD

WORKS ON ALL X2, Z5, AND BXZ
MODELS THAT USE MULTI-MODE.
WORKS ON UNITS THAT DON'T USE
MULTI-MODE TOO!

SPACECOM SEVEN THREE-WIRE MODULES
(1-8)813 (6-10)$10 (11-20)$9 (21-50)$8 (51+)87

i
}_:
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FOR MODELS THAT DON'T HAVE X2, OR Z5
AS PART OF THE MODEL NUMBER. NOT FOR
BXZ MODELS.

AT.S0: 28-PIN MOD FOR BPB 5 -- (1-10)$10 (11-20)8$7

1-800-618-7480

OTHER MISC. ITEMS:

SA 40-PIN mods! (1-5)$21 (6-10)$20 (11-20)$18 (21-50)$15
PIO 3-WIRE: 6100series $29EA - - 6300series $490FEA
TOKEONE: 03&07 - 8-PIN $AS LOW AS §85.

ZENITH: ZL-1 (1-10)$9 (11-20)$6 (R1+)$4.49

PIC 18C86 RC\P BLANKS (100+)$2.45 (500+)82.39 (1K+)$:.3
MOTOROLLA 40-PIN BLANKS (100+)$10.80 (800+)$9.80

STEALTH 1000-P

(1-8)$56 (6-10)$50 (11-20)$46

We GLADLY

ALL CREDIT CARD ORDERS ARE
SHIPPING BY

Write In 31 on Reader Service Card.

NATIONAL ELECTRONIC
‘ WHOLESALERS dhr i ik

I YOUR WHOLESALE HEADQUARTERS FOR ELECTRONIC CGOMPONENTS

MODULES COMPATIBLE WITH XXXXXXX

One-Wire Quick Board for X2, Z5, and BXZ
(1-5)$R29 (6-10)$28 (11-20)$23 (R1-50)$20 (51+)$18

MODULES COMPATIBLE W/SCIENTIFIC ATLANTA:

QUICK-BOARDS for MODELS 8550,8570,8580,8590,8600
(1-5)$22 (6-10)$20 (11-20)$19 (21-50)$17? (51+)$14.78

" Em

THE MOST RELIABLE BOARDS ON THE MARKET! DON'T SETTLE
FOR IMITATORS, WHEN YOU CAN HAVE THE BEST!!

3 (50+)$41
ORDERS

i

FEDEX



Messages in the Sky

oodyear put its first flying bill- :
G board into the skies more than :

60 years ago when one of the :
early blimps was emblazoned with :
Goodyear’s company name and :
winged-foot trademark painted on its
side. The next step in the evolution of
today’s night sign was having the !
blimps tow advertising banners up to :
200 feet long. For a short time in the
1930s, loudspeakers were attached to
the airships to permit voice contact i

with persons on the ground. The prac-
tice was short-lived, however,

because people didn't like “the voice !

in the sky.”

The late 1930s saw the installa- :

tion of the first illuminated signs on
Goodyear airships. Specially
designed, lightweight frames carrying
white neon tubing were strapped to
the sides of the blimps. Known as
“Neon-O-Gram,” each sign consisted
of 10 individual panels with neon tub-
ing shaped to permit the formation of
any number or letter. The Neon-O-
Gram saw service with the Goodyear
airship fleet until the beginning of
World War Il, when the blimps were
drafted into the service of the U.S.
Navy for coastal reconnaissance and
convoy escort duties.

Following the war, Goodyear

using incandescent lamps instead of
neon. This sign also had 10 panels,
with 182 individual lamps on each
panel, arranged in the same pattern
as the Neon-O-Gram to form any let-
ter or number.

For a period in the late 1940s,
one Goodyear airship was outfitted

with a type of running-copy illuminat-
ed sign, but without color or anima-
i same as the

tion. This was the “Trans-Lux” sign, an

aerial copy of the familiar Times !
: feet less than the current signs. There
i were a total of 3,080 lamps on both

Square scrolling sign in New York
City. However, the weight of the
equipment necessary to run it

required a large airship with sufficient
lift. Goodyear used it on a 250-foot :
¢ tinued to work on an even more ver-

long K-type blimp which it had pur-

engineers developed a new sign

sl

Il. The cost of operating the K-ship
was a big factor in the eventual deci-

i sion to discontinue the Trans-Lux
i sign.

In 1964, Goodyear began devel-

: oping the first airborne illuminated
i sign employing both color and anima-
i tion. The result was “Skytacular,” first

installed on the airship Mayflower in
1966. That sign was 105 feet long, the
present Super
Skytacular, but only 14.5 feet high, 10

sides of the blimp. Although the initial
version of Skytacular proved highly
successful, Goodyear engineers con-

chased from the Navy after World War :

satile sign system, and in 1969, Super
i Skytacular was introduced.

Super Skytacular

The present Super Skytacular

: night sign system is a marvel of elec-
i tronic engineering. Messages to be
i run on the sign are born on exotic
i electronic equipment in a special lab
i in Akron, OH. A technician “draws”
i each animation and copy on a cath-
: ode ray tube with a special “light
i beam” pencil. From there a computer
i takes over. The process results in a
i programmed disk file. A typical six-
i minute program file consists of 40 mil-
i lion bits of on-off information which,
i when run through a computer to inter-

Shortly after Fred Blechman wrote this story for Nuts & Volts, the same Goodyear Blimp, the Eagle,
crashed into a fence on landing, due to a sudden wind reversal. The Blimp envelope was NOT repairable. A
new “Eagle,” probably with a new night sign design, should be flying around September of this year.

LOS ANGELES DAILY NEWS SUNDAY M

The blimp was lar
at about 2:30 p.m. |
ground when the wind
in a second or two, Ni

“It doesn’t look too |

rds into a fence Saturday,
ot tear and scattering golfers
sen?ers on Goodyear’s
Joel Chamberlain was
and Nick Nicolary, pilot-in-

Nicolary said.

AY 28, 1995

The blimp can hold six
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105 Feet

FIGURE 1.

126 Colunns (63 Cells)

Skytacular”

night sign is

.

105 feet long

and 24.5 feet

high. It has 30 Rous

1,890 light

%ﬂ*. -

RN

(15 Cells)

“cells,” each

with four dif- 245 Feet

ferent col-

ored lights.

y

ot A

(3030303

face lamp drivers aboard the airship,
controls lamp and color selection, and
the speed at which messages are run.

Up until recently, a Digital
Equipment Corporation (DEC) mini-
computer and a dumb terminal were
used to control the light patterns on
the night signs. An assembly lan-
guage program, compiled into DEC
language, was commanded by the
dumb terminal to display entered text,
or to run custom display files from the
computer’s hard disk drive. In the
field, the operator could program text
— two lines of nine characters each
— and run graphic and animation pro-
grams provided by the home office at
Akron.

By the time you read this, all three
blimps should be using a new com-
puter system, although the light matrix
and interface will be the same. The
new arrangement  completely
replaces the relatively large and
heavy DEC minicomputer, dumb ter-
minal, and color monitor with a small
Toshiba Model 4600 486DX2/33MHz
laptop!

Not only that, but the new Toshiba
laptop contains two proprietary com-
puter programs, written in the “C” lan-
guage. One is for Windows and one
for DOS. Field versions of these pro-
grams are about 250K each. The field
Windows program is used to CREATE
limited night sign designs and effects.

The blimp’s gondola is suspend-
F
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The DOS program is used in the field
to RUN the complex signs, or to cre-
ate simple text with limited effects.
The new programs used by Akron
now allow fonts that are larger (up to

on each side of the blimp — and con-
nected by more than 80 miles of
wiring!

The easiest way to describe the
sign light matrix is to discuss “cells,”

: lights — one of each color — as

: shown in Figure 2.

: Each cell uses two vertical lines
(“columns”) and two horizontal lines

¢ (“rows”). Since the entire sign uses

: the full sign height!) or smaller than

the previous fonts. Over 1,000 pre-

i designed signs have been created for

use anywhere.

Words or messages and anima-
tion can run in either direction, as well
as up or down. Approximately 50 per-
cent of the messages run on “Super
Skytacular” are devoted to public ser-
vice messages in behalf of non-profit
and service organizations. The remain-
der are devoted to Goodyear market-
ing and dealer support promotions.

The present Super Skytacular
electric sign, essentially identical for
all three blimps, is 105 feet long and
24.5 feet high on each side. See
Figure 1. Each side is composed of a
matrix of 3,780 miniature incandes-
cent bulbs, for a total of 7,560 on both
sides.

The bulbs used are General
Electric #356 aircraft incandescent
lamps designed to produce approxi-
mately 3.5 candlepower. They are
rated for 170 milliamperes at 28 volts
direct current (4.76 watts). Each bulb
has a miniature bayonet base and is
placed inside an individual reflector
socket with a red, blue, green, or yel-
low plastic cover. The 7,560 bulbs are
all connected together in pairs — one

4

|| blimp if an alternate landing site should be chosen during a cross-coun

which I'll define as consisting of four : 126 columns, there are 63 cells in the

jGoodﬁéar Airship Op;ratiqns e

She ts plenty of exercise, but it doesn’t make one bit of difference in her mam-

measurements, which are 192 feet , 57.5 feet high, and 46 feet wide,

with a maximum gross weight of 12,840 pounds! Her sausage shape is maintained by

| 202,700 cubic feet of non-inflammable helium gas inside her two-ply neoprene-impreg-
| nated polyester fabric envelope.

This rotund lady is the airship “Eagle,” typical of the three non-rigid “blimps” owned
and operated by The Goodyear Tire and Rubber Com| of Akron, OH. Goodyear
has more than 300 airships since 1917, including 65 commercial blimps
and 250 airships built under contract for the Army or Navy.

The Eagle may be correctly referred to as a blimp, airship, or dirigible. A blimp is
“any steerable powered ballon with no internal support or framework, kept in shape by
internal gas pressure.” A dirigible is defined as “a lighter-than-air craft that is engine-
driven and steerable.” Only a rigid airship with internal framework can correctly be
called a zeppelin — but blimps, dirigibles, and zeppelins can ALL be called airships.

For exercise, the Eaglte, and her sister ship, the “Spirit of Akron” and the newer
slightly-different “Stars & Stripes,” travel more than 100,000 air miles a year as good- |
will ambassadors for the company. The Eagle spends six months of the year at its win-

| ter base near Los les, CA; other six months she “barnstorms” throughout the
continental U.S. and ada. The Spirit, based in Akron, OH, and the Stars & Stripes |
in Pompano Beach, FL, have similar schedules. :

Safety is the primary factor in the overall airship operation. Although it is possible
to fly in some types of adverse weather (and the pilots are all instrument rated), the
Eagle remains moored to her mast when there is rain, fog, and/or wind in excess of 20
miles per hour. Goodyear airships, past and present, have operated for six decades
without a single passenger fatality.

Each of the airships carries approximately 8,000 ers annually, five or six
at one time. Because of the heavy demand, rides are by INVITATION ONLY. Guests
who have been for a ride on a Goodyear blimp are presidents, congressmen, city and
state officials, astronauts, authors, scientists, and key Goodyear customers.

In addition to serving Goodyear’s own public relations programs, the airships also
are in great demand by the nation’s news media, mcu%televismn networks, for
use as aerial camera platforms for special events. Goodyear blimps have carried
cameramen over just about every major city in the United States. Exciting and unusu- |
al aerial pictures obtained from the blimps have appeared in newspapers and maga-
tz’ines throughout the United States, or have been beamed to television viewers across

e country.

Googyyear‘s GYROCAM 360, a speciall%_designed TV camera and gyro-stabilized
platform system, is used for the telecasts. The camera pod is suspended below the |
cabin and remotely controlied by the cameraman. Camera signals are sent-via a |
microwave transmitter to the ground, where they are picked up by a dish antenna. The |

' cameraman videos the action from the blimp while a crewman on the ground keeps the |
| dish antenna positioned skyward to receive the microwave signals. Both the pilot and
the cameraman listen for cues from the control network booth to position the airship for |

| the next “live shot.” {
Fans have received lar bli views of Rose Bowl and Orange Bowl |
football games, lndhrw)m Daytona mile auto races, America’s Cup yacht |
| bymseéoa% baser, b“b_au’s lorld Series, just to name a very few events covered regularly
‘ S Dlimps. :

Maintaining an airship is no simple task. The Eagle is staffed with a crew of 22 —
| five pilots, a public relations representative, and 16 crewmen that include engine,
| radio, electronics, and structural experts. With four spec;elléy ipped ground-support
| vehicles, the Eagle crew is almost self-sustaining in the fi r as maintenance and
| operation of the blimp. ' _

Moving from city to city, this caravan of vehicles travels by highway, with the blimp
| flying overhead. A large tractor-trailer rig serves as a mobile maintenance facility. The
{ tractor unit includes a machine shop, night sign, and television equipment lab. The
| trailer also carries the main mast, spare parts, and supplementary equipment.

! A bus, specially designed for this operation, serves as a command center and
communications headquarters on tour. It is equipped with a two-way aviation radio, all

' administrative aids necessary for the operation, and a special mast for mooring the

mission.

| Two passenger vans round out the rolling stock and are used for public relations,

| ground liaison work, and crew transportation. All special vehicles are equipped with

| two-way radios for contact with each other and the airship.

: It should be noted that when the blimp is tied to its mast, it weathervanes in the

| wind, leading some to call it “The World’s Most Expensive Windsock!”




105-foot sign width. Since
there are 125 spaces in
the 105-foot width, that
means the lights are about
10-inches apart. Similarly,
there are 30 rows (15
cells) in the sign’s 24.5-
foot height. With 29
spaces between rows, that
means they are about
10.14 inches apart.

r
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i am : — nose up or nose down — is controllod by the amount of air
SRR _in the front or rear ballonets. Fllghtm‘ﬂh“ controlled by rudders and eleva-

ok tors on the rear fins. The rudders are moved by pushing rudder pedals for and

e aft through a substantial distance. The elevators are moved up or down by

| | ] rolling a large wheel forward (nose down) or back (nose up), like a giant trim tab.

; Thcpllotmustcanshnﬂymonﬂorﬂmepnssmgmm(upenhgmdclos-
ing ballonet and helium valves as required to maintain altitude and attitude), and
watch a large array of flight, engine, and navigational instruments while operat-
ing the rudders and elevators. He has the help of an on-board GPS (global posi-
tioning system) receiver, as well as complete aviation communication equip-
ment. He's one busy guy — with no co-pilot!

i

Character Matrix ;
| FIGURE {
1

3. A standard 5x7 text character matrix. Two columns
of blank cells follow each character. |

L ]

shown in Figure 3. With two cells after
each character used for spacing, nine

characters use all 63 horizontal cells. :

With one space between text lines,
two text lines use all 15 vertical cells.

Of course, graphics and anima- :
tion get far more complex, and the :

new computer system’s various fonts
provide a great deal more flexibility in
text displays.

Power supplied by the airship’s
regular generators is not sufficient for
the night sign’s electrical require-
ments, so an auxiliary power unit —
powered by a jet turbine engine — is
mounted on the outside of the blimp’s
gondola only during night sign flights.
Although this unit is, in effect, a small
jet engine enclosed in a pod, it is
designed to operate without develop-
ing any appreciable forward thrust for

the alrshlp Its primary pur-

pose is to generate up to 500-
amperes of 28-volt direct current (14
kilowatts) for the night sign. This is :
enough to light about 3,000 bulbs at :
one time; to light all 7,560 bulbs at
one time would take 30 kilowatts, and

is not necessary.

Four interface cabinets, one for
each color, weigh about 90 pounds
each. Each cabinet connects to the
night sign through six two-inch diame-

ter cables with a 166-pin connector at :

the end of each. Since there are a
total of 24 cables and connectors, and
each connector has 166 pins, a total
of 3,984 pins are available to control
the 3,780 lights on one side. Since the
lights on each side are paired togeth-
er, the same display appears simulta-
neously on each side.

The interface cabinets house
lamp driver circuitry, which consists
primarily of silicon-controlled rectifiers
(SCRs). Each SCR is turned on and

: sequence. Because there are four
: colors in each cell, single colors or

color combinations can be pro-
grammed.

Animation

Animation possible on Super
Skytacular includes a golfer driving

: his ball toward the green, then putting
: the final distance to the hole; a game
: of table tennis; a football player mak-
: ing good on a field goal attempt; a
: sharp-shooting basketball player sink-
¢ ing a foul shot; and a baseball player
: rapping a solid-line drive and almost

taking off the pitcher's head in the

: process!
off by a serial data stream from the :
computer, so any bulb in any cell can :
be addressed at any moment in any

Special animated messages in
color have been developed for the

. holiday seasons. Santa, his sleigh

and his reindeer flash across the
Yuletide skies; the Magi and their
camels follow the Star of Bethlehem;
a turkey runs to escape an ax-wield-
ing man intent on securing
Thanksgiving dinner; and a youngster
lights a giant Fourth of July firecrack-
er which explodes to form an
American Flag.

Coming Up

The new computer system has
not required a change — yet — to the
present interface circuitry, which was
built in 1968. However, word has it
that an entire new display currently in
development, perhaps using fiber
optics, “will make this sign look very,
very. antique,” according to an inside
source . . . NV
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[ #30 CB - SCANNERS cont. il
BC220XLT BEARCAT scanner, new in
original box with all attachments, never
used. Retail $240, sell $150. BC200XLT
$125, new unused. George Demaris, 7387
Pershing Ave., Orlando, FL 32822. 407-
277-3746.

CELLULAR RESTORATION on your
800MHz scanner performed expertly for
$40 including return shipping. Guaranteed.
Keith Perry, 607 Osage Dr., PO Box 816,
Leander, TX 78641. Phone 512-259-4770.

BARCODE SCANNERS from $225. 1-
800-343-7773, FAX 408-425-7888 EGER.

SALES, SERVICE: CB equipment, radios,
modifications, power mics, 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. 203-283-
9492,

SCOPE BOOSTER. Increase the input fre-
quency of your oscilloscope to 30MHz and
beyond. Requires no internal connections.
Great for checking transmitters on CB,
ham, modulation, etc. Assembled: $49.95.
Kit $29.95. S&H $3.50. Creative
Technology, PO Box 1401, Torrington, CT
06790-1401.

CE-232 SCANNER/Computer Interface!
VHF-UHF scanning at its best with cyber-
powered AutoProgram; AutoLog; Auto-
BirdieReject; Auto Look Up; scripts and
more for PRO-2006/5/4 and IBM/compati-
bles w/512K, MSDOS 3.1/up! Kit, program
disk, manual: $194.95 + $5 S&H; SASE for
info: COMMtronics; Box 262478-N; San
Diego, CA 92196. FAX/BBS at 619-578-
9247, after 5:30pm & before 1:30pm.
Voice only: 1:30pm-5:30pm, PST.

SELL YOUR USED

EQUIPMENT FAST.
USE THE CLASSIFIEDS

THE RCI 2950/2970 Service &
Modification handbook $37, blueprint sized
schematics $20. Other service & modifica-
tion handbooks: HR 2510 $27,
AR3300/3500 $27, Cobra 2000 $27,
148/Grant XL $20. Caller ID blocker $109
Catalog $3. Amex, check, MO. Maxtech,
Box 8086, New York, NY 10150. 718-547-
8244.

SCANNER HACKERS BIBLE 112 modifi-
cations. PRO-2004/5/6, Yaesu, Kenwood,
Bearcat, Icom. Frequency fixes, scan
rates, interfaces, programmable channels,
improving operation, antennas, and
MORE!! $33.45. VOLUME 2 covers ICOM
+ KENWOOD $33.45. VISA/MC 602-782-
2316. TELECODE, Box 6426-NV, Yuma,
AZ 85366-6426.

1-800-870-1955/(919)870-1955 or 24-hr Fax:(919)870-5720

CS‘C Sun gquipmenl Corporalion One Year Warranty. 15

. :bm e[:nLJlar éz;*lmlu'cd C)rp
3121-A Glen Royal Rd., Raleigh, NC 27612

School purchase order accepted, net 30 days. Bids accepted.

Since 1979 3% discount for prepaid

We accept C.O.D. or credit cards.
SALES REP./DISTRIBUTORS/OEM WANTED.

Day Money Back Guarantee. Quantity Discount.
=85
4

order, certified check or money order.

va, you can Iearn and apply computer control on yollr PC
h our low-cost trainers and lead yourself to the advanced
80386, 80486, etc.. Our systems will help you learn BASIC, C, and

roubleshoot-ing. Experiment guide and exnmple progrnms are

8
CIC-100

luded. Our trainers are widely adopted by

lextemal systems, /O drivers, 56-key large size keyboard. LCD display, RS-232, UART,

printer interface, two exparision slots, +£5V, +12V switclung power supply, 20 I/O controls

available, ¢.g. servo and stepping motor control, dot matrix display, [A, A/D, sensors, ..

(CONTROL APPLICATIONS FOR IBM PC/COMPATIBLE AND BGC-8088 TRAINER.

EDS-8811 $289.00 EP(P)ROM programmer. Bum your own E(E)PROM in just a minute.
052 $979.00 learn yo.nI Intel SOSI/ROSZ l:mhedded Microcontroller controls

8 699.00, Bui(-B08R, teach yoursell BORR assembly language pmgnmmmg

: Assemnbly language coding, assembler, disassembler, single step and multi-break-  EDS-8809- 1 $589.00 IBM PC'/compatible(add an adup-ted
$99.00) and BGC-RO8R,
stepper motor control , digit-
al clock, speaker control, dot
matrix LED control , matrix
keyboard, sign lights, elect-
ric piano, stop watch,.. etc
24 expeniments, example
programs included.

EDS-8808 $269.00 Opto-couple controls.

99.00
M 1O control lppl:auoun leamn
Assembly. C, and BASIC programming languages, 800-
pin solderless breadboard for circuit design and test.
EDS-8802 $109.00 Dynamic scanning controls. C

159.00 A/D , thermal sensor controls.

EDS-8804 $89.00 A/D and /A converter applications.
[EDS-8805 $239.00 Servo and stepper motors controls
EDS-8806 $159.00 Basic /O application experiments.
EDS-8807N-16 $619.00 Dot matrix LED controls. 16 pesaccuracy: £10% full scale; N-type connector.SWR <1.15
[EDS-8807N-8 $419.00 Dot matrix LED controls, 8 pes.

PRODUCTS OF THE MONTH
i eter pM-4061 589.95

ivolt MV-3100A $159.95
[TV Color Pat. Gen. crc-1366A $159.95,

mW RF Power Meter 340 s219.00

1 8-500MHz: RF power: 20mW/200mW/2W; Imp.: 50Q:

[341 $219.00; 500-800MHz. 342 $219.00; 800-1000MHz
Powe[_ Supply 8202 3 outputs 30v/30V/5V/3A

See Specifications Below or Call

PS-303 $159.00

0-30VDC, 0-3A; 0.02%+2mV line regu-

lation; 0.02%+3mV load regulation;
ImVrms noise & ripple: Short circuit
overload protection, constant current
" constant voltage (CC & CV).
PS-303D $314.95 dual outputs.
PS-305$219.95, O-JOVD( 0-5A.
PS-305D $399.95, dual outputs. i
8110 $289.95 0-60VDC', 0-3A ¢
8112 $399.95 0-60VDC. 0-5A
8108(8109) $549.95(3699.95)
0-60VDC, 0-3A(A), dual, . AL a
independent tracking. Low ripple. .
102(8103) $399.95(5489.95) dual 0-30VDC/0-3A(5A),
fixed SVDC/3A. indepedent tracking operation, constant voltage
and constant current, Slave/Master, Senal/Parallel connection.
PS-16108(8107) $289.00($399.95) 0-16VDC'(0-30VDC), 0-10A.
PS-2243(2245) $139.00(5159.00) 0-12/0-24VDC 3A(5A).
1200(8201) $179.95($239.95) 0-30VDC(digital meter), 0-3A(5A).
10(8211) $199.95($259.95) 0-30VDC, 3A/(5A). 2 digital meters.
18202(8203) $499.95($549.95) 3 outputs, digital display.
dual 0-30VDX/0-3A(5A). a fixed SVDC/3A, indepedent tracking op-
eration, constant voltage and current.
MAR SCOPE
SM-6225B/C $1999.95
Freq Range: (AM)490KHz, (FM)
10-11.4MHz, Acuracy: + 0.1%
Marker: (AM)455KHz, +5KHz,
+10KHz, (FM)10.7MHz, +7.5KHz,
+150KHz
) ‘OPE 05-7505B $369.00 trigger, 0-10MHz
ALIGMENT SCOPE 08-7001A $369.00 0-200KHz.

AM/FM STD SIGNAL GEN.
SG-4110A $1799.00

req: 100KHz-110MHz

isplay: 6-digit LED

Accuracy.

“#(5x10-E5 £1 count)

Resolution:100Hz (100-34.99MHz), | KHz (35SMHz-110MHz)
Output: -19dBu, -99dBu. 1dB steps. Impedence: 50Q VSWR 1.2

TV COLOR PATTERN GE
PG-1366A §159.95

[VHF NTSC:

‘req.: 45.75,175.25, 187.25 MHz,

RF Output: 10mV.

Impedence: 75 Ohm:,

Video Output: BNC, 1Vp-p

POWE

R METER

310 $89.95

Freq.Range: 1 8-150MHz.
RF Power: 0-4W/20W/200W
SWR Measure.:1.0 - = 4W min.
Accurcy: 5%-10%; SO-239 plugs.

Insertion Loss: 0.3dB.
nput/Output Imp.. 50Q.
320 $89.95, 130-520M1iz. m

330 $119.95, 18-520Mitz

[SWR-3P $26.95 1.7-150MHz.

RF Power: 0.5-10W. 0.SW-100W.

R-2P $22.95, 1.7-30MHz, RF Power: 0.5-10W.
PM-330 $136.00 1 8-S00MHz 0-SW/20W/120W.

RF SIGNAL GENEMTOR
- . SG-4160B $119.00

100K Hz-150MHz up to 450MHz on 3rd
ics; 6 ranges, AM modu-lat

RF Output. 100mVmms to 35MHz.

¢ Modulation: Int. |KHz AM,

&' Ext. S0Hz-20KHz AM.

¥ Audio Output: 1KHz, 1 Vims.

S(-‘IGIAD $229.95, w:th Freq. Counter 1Hz-150MHz. 6 digits, for

intemal & external signals. Specification see SG-4160B above

AG-2601A $119.00

10Hz-1MHz, 5 ranges;

Output Level: sinewave 0-8Vrms,
square 10Vp-p.

Output Impedence: 600 Ohm
Distortion: <0.05% 500Hz-50KHz,
<0.5% S0KHz-500KHz

AG-2603AD $229.95, with Freq. Counter 1Hz-150MHz, 6 digits, for
internal & external signals. Specification see AG-2601A above,

U ()

NERATO
% FG-2100A $169.95
0.2Hz- IMHzm 7 ranges, Sine,

Output. SmVp-p-20Vp-p. 1% distortion.
VCF: 0-10V control freq. to 1000:1
FG-2102AD $229.95 generates signals
same as FG-2100; 4-digit counter display, TTL & CMOS outputs,
30ppm +1 count accuracy

FG-2020B $159.00 0.5Hz-S00KHz, Sine, Square, Tnangle
(FG)2103 $329.95, Digital sweep generator, 0.5Hz-SMHz in 7 ranges
Operating Mode: sweep, AM, gated burst, VCG.

Freq. Counter: Int. 0.5Hz-5MHz, Ext. SHZ-10MHz

STEREO MODULATOR
AG-2011A $549.00 P
RF SECTION:

Carrier: 98MHz +2MHz,
Outpur: 10mV, ImV &0.1mV
COMPOSITE SIGNALS:

Pilot: 19KHz +2Hz, 0.8Vrms
INT. MODULATION: 400KHz,
1KHz +1%, | Vs, distortion < .5%;L-R Seperation: ~50dB.
EXT. MODULATION: Freq.: 50| SKHz

L-R Seperation: -45dB 1001iz-3KHz, ~35dB 50Hz-1 SKHz.

MV-3100A $159.95 wide band 5-
 Hz~IMHz, 3 scales, mV, dB, &dBu,

~ 3004V~100V in 12 ranges, 10.V
resolution; -70~40dB in 12 ranges, 0-
dB=1Vrms, 0dBm=0.755V); 13% accu-
racy, Input impedence HOMQ:
Noise -2%. MV-32018 $309.95 dual

Fund. Rejection: ~-80dB at (fo}+5%: >-70dB at (fo)+10%.

- 1% of full scalex 1 dig (o 99.94F

GRID DIP METER
DM-4061 $89.95 |1 5-250MHz,

6 bands:6 plug-in coils,

2 transistor, and | diode
Modulation: = 2KHz Sinewave. Crystal Oscillator: 1-15SMHz
Wave absortion meter. Using 9VDCpower supply.

AUTO DISTO TE
DM-3104A $799.95
MEASUREMENT: %
Range: 0.01%-30%, E S i e
0.1/0.3/1/3/10/30% full scale

Freq.: 400Hz+10%,

1000Hz£10%(HPF). 3,
Input: 3mV-100V, -
ratio measuning 20d8.

Auto. Switching Ranges: Fundamental Freq. =

(for:10%;

Harmonic Accuracy: £0.5dB, 1.8(fo)-20KHz.
DM-3204 $1,599.00 dual channels.

FREQUENCY COUNTER

" FC-5250C $119.95
Freq. Range: 10Hz-220MHz:
~  (HF)10Hz-20MHz,
(VHF)10MHz-200MHz.
Gate Time: 0.1 & Isec
Max. Input: 10Vp-p.
Input Sensitivity: 35mV 10Hz-200MHz.
Input Imped.: (HF) IMOhm, (VHF) 500hm.
FC-5260A $146.00
10Hz-600MHz.
FC-5270 $149.95
10Hz-1.2GHz.
FC-56008 $321.00
10Hz-600MHz.
(FC)S700 $329.95 10Hz ~ 1. 3GHz

NAL TRACER/INJ
SE-6100 $134.95
TRACER: Gain Max. 60dB
Attenuation: 0/20/40/60dB
Input Imped.: 100KOhm
Output Imped.: 6000hm;
Speaker: 8 Ohm.

©  INJECTOR: Freq.: IKHz S-
quarewave, Ouiput Level: (Continuously variable 0 - 4.5Vp-p.

0.C CITANC R
CM3300A $139.00 10 ranges, 99.9pF ~ 99 9ml' fully automatic.
Resolution: 0.1pF lowest,

0.1% full scale
Aceuracy:
0.5% of full scale4 |digit to 99.94F,

TO

e

Display: 3 digit LED.

¢ Vertical: 10mV/Div.-Horizontal.

3" CRT.Intemal and Extemal Sync..
Input: IMQ/35pF. Probe included

. 0S-7010A $369.00 DC~10MHz

5" CRT. 10mV/Cm~10V/Cm, IMQ

T " 08-622B 5344.95 20MHz, dual trace
08-653 $699.95 SOMHz, dual, delay sweep, ALT triggering, TV syn
0S-6100B $1329.95 100MHz, 4ch. & traces, delayed sweep, best buy

channels, Unit indi P F, uF, mF. Overrang:
OSCILLOSCOPE os-730sss9.00 -z WOW-FLUTTER METER

250mV/Div; 10Hz~100KHZ in 4 ranges, .

WF-3103A $699.95

Freq. Range: AKHz+10%
JIS/CCIR, 3. 15KHZ£10% DIN.
Range: 0.03/.1/.3/3% (ull scale.
Aceuracy. +5%

'WF-3105A §799.95, digital,
Function: LIN'WOW/Flutter/WTD.
Freq Cntr: 10Hz-9.99MHz.

Indication: CCIR/DIN/JIS.

ULTIMATE MODIFICATION BIBLE Vol.
IV. Most complete, and greatest modifica-
tion book in its time. 800 mike wirings CB
and ham, 400 CB modulation boost, 200
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