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[COM’s all new IC4KL solid state HF
linear amplifier represents a hefty ste
forward in moden electronic technn?og\.
and futurstic station design.

It installs in a limited spy
interconnects in a breeze"ant
commanding performance in the most
reliable top-of-the-line fashion. Give your

signal a power boost with ICOM’s IC4KL!

GLOBE SPANNING POWER.
The rugged IC4KL delivers 1000 watts
output with full 100 percent duty cycle.

Covers 160-15 meters. A power boost that
will be heard around the world!

ALL SOLID STATE AND FULLY AUTOMATIC.
No lethal high voltages required. No
warm-up, no tune-up, no fumbles. Fully
automatic and overload-protected. Just
switch on and operate. Follows band selections
on your ICOM transceiver. Add ICOM’s
optional EX-627 and setup even selects the
proper antenna, The ultimate HF amplifier!

AUTOMATIC ANTENNA TUNER BUILT-IN.
Advanced design and wide impedance

matching range. Internal CPU stores pre-

vious settings on each band for rapid
au%ls butt{m operation. Automatically
for and memorizes new settings

if SWR changes orantennas are swapped. ;

13

FULL CW BREAK-IN,
The IC4KL uses extremely quiet and

high speed relays. A DX'ers winning edge
and a mﬁt&‘rs delight!

UNIQUE MODERN DESIGN.

Husky RF/PS unit rolls conveniently
under desk or into nearby comer. All you see
1s a small remote control featuring dual multi-
functioned meters for SWR and output watts.

The IC4KL comes complete with a re-
mote control unit, RF/PS deck and nine feet
of interconnecting cable for easy installation.
The IC4KL... Big Signal Performance backed
by 2 one-year warranty at any one of [COM’s
four North »’kmencan Service Centers.

COM Amerca e 2380-110h A - Belevie WA S0
[:ustmm‘:‘.u-ru hﬁu‘?ﬂﬁl hl ?Eli
150 Premier Deve. Sutte 120 inang. TX 75063 1777 Phoena P arcway. Sute 201

Afia "Lanfm- COM | M-ulf-D :J :f'w-'h'ﬂﬂ*r:a int
071 - 85 Road Unt 3, FRichmond, BT VEX 2T4 Canad

All slated spechcations e subject 1o chan wu'lm-ul :lrI:E- or obhigation. AN ICOM
radios sgniicantly excesd F EC.ngIaHla iming Spurous emissions  4KLERY

ICOM

First in Communications
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NO OTHER FULL DUPLEX PATCH OR
REPEATER CONTROLLER GIVES YOU
SO MUCH FOR SO LITTLE

FULL DUPLEX AUTOPATCH
USING DUAL BAND
RADIOS...

Most people are within radio range of
their base station 90% of the time.
Why not install an 8200 and enjoy your
own private full duplex mobile
telephone system? Only 3
connections are required. The 8200
provides both full duplex and half
duplex operation.

(Inquire about Private Patich V for
simplex operation. Operates in
enhanced sampling or VOX
modes...user selectable.)

ADVANCED AUTOPATCH
FEATURES...

The 8200 incorporates many features
which are simply not available in any
other product. For example...

90 Phone Number Auto Dialer; The
8200 will store (in non-volatile memory)
90 phone numbers which can be dialed
with abbreviated two digit key codes.
The auto dialer is programmable over
the air or with the built-in keyboard.

Last Number Redial: Redialing the last

number called is reduced to a single
digit (plus access code).

Hookflash: Operates call waiting etc.
Simply press * three times. Only CSI
has it.

ection; Busy
signals and second dial tones are
detected and cause automatic
disconnect. Ample time is allowed for
dialing second dial tones when

required.

Powerful Toll Protection: One to four
digit sequences can be restricted. For

example, you could lock out 0, 1, 976
and 911. Additionally, digit counting
will prevent dialing more than 10 digits.
A separate 2 to 6 digit toll override
code allows making toll calls when
desired. Re-arm is automatic.

Dial Access Remote Base: The 8200

can be accessed and controlled from
any telephone. Call up and drop into
the system from your desk phone at
lunch hour!

. Ordinary
calls can be received using ringout
(reverse patch) and mobiles can be
selectively called using regenerated
DTMF.

Optional ANI access codes: This
option will allow up to 50 separate
(remotely programmable) 1 to 6 digit
access codes. A call can only be
disconnected with the code that
initiated the call. Thus eliminating

sabotage disconnects.

AN ADVANCED REPEATER
CONTROLLER...

The 8200 is a powerful repeater
building block and is perfect for all
private and club systems.

The 8200 contains everything
necessary to convert any receiver and
transmitter into a powerful repeater.
Only one connection to the receiver
and two to the transmitter are required.

Menu style programming is
accomplished with the built in keyboard
and display. The user can select a 3
digit repeater up/down code, CW ID
message, CW ID interval, hang time,
activity timer time, and you can even
select any Morse character as a
courtesy beep!!

An optional plug-in CTCSS board
converts the 8200 to private use. The
incoming CTCSS is filtered out and
replaced with fully regenrated tone. 32
tones are dip switch selectable.

STANDARD FEATURES...

« Line in use detection

* 90 number auto dialer

« Redial

» Hookflash

» User programmable CW 1D

« Regenerated tone/pulse dialing

 Selectable activity, timeout and hang
time timers

» 3 digit repeater on/off code

+ Two remotely programmable 1-6 digit
autopatch connect codes. (Regular
and Toll Override)

» Powerful toll protection

« Remotely controllable relay (relay
optional)

» Ringout (reverse patch)

 Busy channel ringout inhibit

* Ring counting

« Auto answer

+ Telephone remote base

* DTMF-DTMF selective calling

» Courtesy beep (any Morse character)

« Automatic busy signal and dial tone
disconnect

« MOV lightning protectors

» Non-volatile memory

And MUCH more!

CONNECT SYSTEMS INC.
2064 Eastman Ave. #113
Ventura, CA 93003
Phone (805) 642-7184
FAX (805) 642-7271
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Dynarnlte

Discovery

Communications Specialists’ latest

excavation brings to light yet another
dynamite discovery—our new dip switch pro-
grammable SD-1000. No need to tunnel your way
through Two-Tone Sequential decoding any-
more. We've mined this amazing unit! Now, for
the first time, you can stock one unit that will
decode all calls in a 1000-call paging system with
+.2Hz crystal accuracy. The EEPROM on-
board memory can even be programmed for cus-
tom tones, and every unit includes group call.
Universal switched outputs control your call
light, squelch gate and horm. The SD-1000 can

also generate CTCSS and decode

Two-Tone Sequential. Its miniature

size of 2.0” x 1.25" x .4" is no minor

fact either, as its a flawless companion

for our PE-1000 Paging Encoder. We

ensure one-day delivery and our one-

year standard warranty. Tap the rich vein of

Communications Specialists and unearth the
SD-1000 or other fine gems.

$59.95

COMMUNICATIONS SPECIALISTS, INC.

B 426 West Taft Avenue * Orange, CA 92665-4296
Local (714) 998-3021 « FAX (714) 974-3420
Entire US.A. 1-800-854-0547
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Manuscripts
Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcome and will be
considered for possible publication.
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loss or damage to any materal.
Please enclose a stamped, sell-
addressed envelope with each
submission. Payment for the use of
any unsolicited material will be
made upon publication. A premium
will be paid for accepted articles that
have been submitted electronically
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5300) is published monthly by WGE
Publishing, Inc., WGE Center,
Forest Road, Hancock, New Hamp-
shire 03449, Entire contents © 1989

by WGE Publishing, Inc. No part of

this publication may be reproduced

without written permission from the
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$37.00 airmail per year. All foreign
orders must be accompanied by
payment s US funds. Second class

postage paid at Hancock, New
Hampshire and at additional mailing
olfices. Canadian second class mail

lon number 9566. Microhim
Edition—University Microfilm, Ann
Arbor, MI 48106. Postmaster: sand
address changes lo 73 Amateur
Radio, PO Box 58866, Boulder, CO
B80322-8866.

Contract:
Reading this binds all you elec- |
tronikers out there in Hamdom 1o

perform the following:
1) Send for our Wiriter's Guide.

2) Following instructions therein, ap-
ply at least one of your brainchilds 10

3) Send it to us in articie form so that

we may print it for everyone’s ben-
efit.

No cavilling now—if you can de-
sign and/or build it, you can write
about it! You'll feel better and you

even get paid.
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WANTED

For a limited time Alinco Electronics will give a $100.00 ““Reward’’ for your working, 2 meter or 70
centimeter Mobile Transceiver, or $50.00 for your working 2 meter or 70 centimeter Hand-Held
Transceiver.

The way it works is really quite simple. Just take or send your old, but working, transceiver to your favorite
dealer for TRADE-IN. Whatever the dealer offers for Trade-in allowance, Alinco will increase the amount
by either $50.00 or $100.00, depending on whether it’s a Hand-Held or Mobile, ON THE SPOT!

There are only two requirements:

1) The Trade-In ""Reward’’ can only be used towards an Alinco DR-510T Dual Band Mobile or an Alinco
DJ-500T Dual Band Hand-Held, on a Mobile for Mobile and Hand-Held for Hand-Held basis.

2) The Trade-In unit must be in good working order and salable.

Remember, the company that already gives you the best value for your dollar, and a two year factory
warranty, now gives you something else that no other company does—A substantial Trade-In ‘“‘Reward”’
for using our products! ***OFFER GOOD AT TIME OF SALE ONLY. OFFER EXPIRES AUGUST 31, 1989***

ALINCO ELECTRONICS INC.

CIRCLE &7 ON READER SERVICE CARD



705 S. Western Ave., Suite 104, Torrance, CA 90501 - (213)618-8616 = FAX (213) 618-8758

ALINCO ELECTRONICS Bt

BIG POWER IN A SMALL PACKAGE
DR-510T DUAL BANDER
| e

== ————
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=
= A\

. £ T R ol T ikl
The Tiny, Tough and Terrific Alinco DR-510T, 2m/70 cm FM Dual Band Mobile
Transceiver has been specially designed to condense maximum performance and
operating convenience into an ultra compact package. An impressive array of
features give maximum flexibility in mobile installations.

> 144.00 Mhz-147.995 Mhz & 440-450 Mhz* » CROSS BAND-FULL DUPLEX

» CROSS BAND REPEATER FUNCTION » ENCODE/DECODE SUBAUDIBLE TONES

*» BUILT-IN DUPLEXER *» COMPACT SIZE: 5/2" (W) x 2" (H) x 8'/+" (D)
» HIGH OUTPUT POWER : High: 45 Watts VHF, 35 Watts UHF, Low: 5 Watts both Bands.
¢ 14 Multi Function Memory Channels e Multi Color LCD
* 6 Channel Spacing Steps e 3 Mode Priority Scan
e 4 Scanning Modes ¢ 1 Call Channel
¢ 16 Button DTMF Microphone ¢ All Function Keys llluminated

* CAP and MARS Frequency Modifiable (Permit required)

( ._2--\1;11‘31' Limited Factory Warranlj;__'

DR-110T | DR-410T Corming Soon
2m FM Mobile Transceiver @ 70cm FM Mobile Transceiver
e 14400-147995 Mhz* = ® 440-450 Mhz

e 5" (W) x 1%" (H) x 62" (W) @ 35 Watts Hi /5 Watts Low

@ 45 Watts Hi/5 Watts Low )
* CAP and MARS Frequency Modifiable (Certificate required)

CIRCLE 67 ON READER SERVICE CARD




The Universe Electric

In 640 B.C., Thales, a Greek philosopher,
theorized that electricity was the soul in matter,
Today we describe electricity as the flow of
electrons. The electric charge is inherent in all
matter, and when the positive-negative balance
is disturbed, a net charge is created. Like
charges repel each other and unlike charges at-
tract each other. You can see the effects of elec-
trostatic repulsion in clean, newly combed hair.

Displays of electrical activity, such as light-
ning, have always fascinated philosophers, sci-
entists, and children. Do vou remember, as a
child, rubbing your blanket in the dark to see the
sparks fly, or making a balloon stick to the wall?
Warnings to stay away from the AC outlet? Did
that peak your curiosity? Something really
amazing must be inside there for Mom to get so
excited when you try to explore it with a fork.

Phosphenes, those bright spots which appear
before your eyes whenever there is a lack of
external stimuli, can be induced by an electro-
static generator. In the 18th century, phosphene
parties were popular, and Benjamin Franklin,
kite-flyer and statesman, took part in at least
one. People would sit in a circle and hold hands,
letting themselves be shocked by an electrostatic
generator. Each time the circle (circuit?) was
opened or closed, they would see phosphenes.
(Scientists still do not know exactly what pho-
sphenes are, or how electrical stimulation or
lack of stimulation produces them.)

Measuring Electricity

In 1751 Benjamin Franklin published Experi-
ments and Observations on Electricity, which
became the standard for electrical research for
more than a generation. Since he left school at
age 10, the work was entirely nonmathematical,
but it inspired a French engineer, Charles
Coulomb, to perfect a contraption called the
“torsion balance.”” Experimenting with it, in
1789 he discovered the law of electrical force
and proved that electricity obeys an inverse
square law.

The inverse square law describes a relaton-
ship in which, under certain conditions, the in-
tensity of a spherical wave varies inversely with
the square of its distance from the source. Now
measurable, electricity could be studied scientif-
ically.

Named after the man, one coulomb is equal to
the charge on 6,280,000 ,000,000,000,000 elec-
trons, or in scientific notation, 6.28 x 10'%,
When one coulomb of electrons moves past a
fixed point in one second, we say the current is |
ampere. The ampere, or amp, named after
André Marie Ampere, is the unit we use to de-
scribe the amount of current. In 73 features,
you'll see these abbreviations: A or amp, for
ampere; mA, milliampere (0,001 of an am-
pere); and mAh, milliamp hour(s). The last unit
describes the amount of current flowing past a
point for a given amount of time.

In mathematical expressions, the current is
represented by the letter I, for intensity. This is
the first of the three most important electrical

6 73 AmateurRadio = August, 1989

Welcome, Newcomers!

quantities all hams should be familiar with.

Although very old devices which may have
been voltage cells have been found in unlikely
places, we credit Count Volta, an Italian, with
making the first battery in 1796. He was the first
to describe voltage, or electrical potential.
Voltage is the amount of work done in moving a
unit charge from one point to another against the
electric field. Often compared to the water pres-
sure in a pipe, it's the electric potential differ-
ence between two points; there is an excess of
electrons at one point. and a deficiency of elec-
trons at the other point. The universe being the
way it is, the free electrons will rush in to fill in
the gaps.

Mathematically. voltage is represented by the
letter E, for electromotive force or EMF, or by
the letter V for volts, the units of voltage. One
volt across 10} of resistance causes a current
flow of | ampere. Voltage is another of the three
impontant electrical quantities.

The third electrical quantity, the unit of the
measurement of resistance, 1s the ohm, symbol-
ized by the Greek letter £2. Mathematically, it's
represented by the letter R. One ohm is the
amount of resistance which will limit the current
to one ampere when one volt is applied across
the circuit,

In the early 19th century in Germany, Georg
Ohm discovered that a current in a circuit 1s
directly proportional to the electric pressure and
inversely to the resistance of the conductors. We
call this Ohm’s Law. Mathematically, 1t’s ex-
pressed as E=IR. If you know any two of these
guantities, its easy to find the third. You can
transpose the terms to solve for either current or
resistance: I=E/R and R=E/l. The watt,
product of the voltage and the current (IV or IE),
is the unit of electrical power. In formulas, it's
represented by the letter W. Fractions of the
watt, such as mW (milliwatt, or 0.001 watts)
and pW (microwatt, or 0.000001 watts) express
low power. For larger power levels. we have
kW (kilowatt, or 1000 watts) and MW
(megawatt, or 1,000,000 wats). You will also
see Wh (watt hour) and kWh (kilowatt hour).
These last two represent the amount of power
expended continuously for a given amount of
time (one hour).

Electron Matters

Electricity is a highly versatile form of energy
in both its static and dynamic forms. Materials
such as copper, gold, silver, lead. and many
other metals, which are composed of atoms
which have less than four electrons in their outer
shells, tend to be conductors because they are
electrically unstable. They lose electrons easily,
and these free electrons make the electric cur-
rent possible.

In an electric current, a free electron doesn’t
travel from one end of the circuit to the other,
Each electron only travels a short distance be-
fore colliding with another atom, knocking off
more electrons, which in turn collide with other
atoms.

Materials composed of atoms which have

Number 1 on your Feedback card

more than four outer shell, or valence, electrons
tend to be insulators, or poor conductors, be-
cause they are electrically stabler. They hold
onto their electrons and grab free electrons to fill
in their outer rings (eight valence electrons, a
full shell, gives complete electrical stability).
Some insulators are wood, plastic, and glass.

An element with four valence electrons in its
atoms. such as germanium and silicon, are gen-
erally semiconductors. They are neither good
conductors nor good insulators.

An atom which has the same number of orbit-
ing electrons as it has protons in the nucleus, is
electrically balanced or neutral. A negative ion
has a surfeit of electrons; it is negatively
charged. An atom which has lost electrons is
called a positive ion, or cation; it is charged
positively. Positively charged particles, such as
holes in solid state electronics, can also produce
an electric current.

DC and AC

DC (direct current) is a constant-value electri-
cal current that flows in only one direction. The
amplitude, or strength, remains at a constant
level.

AC (alternating current) is a flow of electrici-
ty that constantly changes in magnitude and
polarity. Magnitude refers to how much current
is flowing, and polanty to the direction of the
flow, positive or negative, through the circuit.
An AC wave rises from zero to maximum
voltage in one direction, decreases o zero, re-
verses itself and reaches the maximum in the
opposite direction, and decreases to zero again.
This is one cycle of an AC wave. A basic AC
wave is called a sine wave: it moves sinuously,
like a snake.

The number of cycles per second, or cps, is
the frequency of the current. One cycle per
second is one Hertz, or Hz, named after Hein-
rich R. Hertz, who showed that electromagnetic
waves propagate in the same way as light waves.

Radio frequency waves, which are AC waves,
begin at 20,000 Hz (20 kHz), and go above 300
billion Hz (300 GHz). Since this range is vast,
for convemence we use the standard metric pre-
fixes with Hertz: kilo (1,000). mega
(1,000,000). and giga (1,000,000,000). Thirty
kilohertz, for example, 15 30,000 Hertz. Com-
bined with Hertz, these are abbreviated kHz,
MHz, and GHz. Frequencies below 20 kHz are
called audio frequencies.

Harnessing Electricity

Electricity is nota solid, a hiquid, ora gas. Is it
the soul in matter, the flow of charged particles,
or both? How will we describe electricity fifty
years from now?

When you turn on your transceiver (transmit-
ter/receiver), you're harnessing one of the basic
energies of the universe. By understanding the
properties of electricity, developing a system to
measure it, and providing the hardware to chan-
nel it, you can use it to communicate with people
all over the world. And that’s no small accom-
plishment. . . .de Linda Rencau Ef}



While others offer you some digital modes

using 3 year old technology

, only MFJ

gives you all 9 digital modes and keeps on
bringing you state-of-the-art advances

MFJ-1278
279" 8

No three vear old technology at MF.J!

Using the latest advances, MFJ brings
you 9 exciting digital modes and keeps on
bringing you state-of-the-art advances.

You get tons of features other multi-
modes just don’t have.

Only MFJ gives you all 9 modes

Count ‘'em -- you get 9 fun modes
--Packet, AMTOR, RTTY, ASCII. CW,
WeFAX., SSTV, Navtex and full featured
Contest Memory Kever.

You can’t get all 9 modes in any other
multi-mode at any price. And nobody gives
you modes the MFJ-1278 doesn’'t have.

The best modem you can get

Extensive lests in Packet Radio
Magazine prove the MFJ-1278 modems
gives better copy with proper DCD
operation than all other modems tested.

New Easy Mail™ Personal Mailbox

You get MFJ's new Easy Mail™ Personal
Mailbox with soft-partitioned memory so
you and vour ham buddies can leave
messages for each other 24 hours a day.

20 LED Precision Tuning Indicator

MFJ’s unequaled tuning indicator makes
it really easy to work HF packet stations.

And unlike others, yvou use it exactly the
same way for all modes -- not differently for
each mode.

Just tune your radio to center a single
LED and you 're precisely tuned in to within

MFJ Packet Radio

MFJ-1274

s159°s

MFJ-12708B

54 39?5

MFJ-1270B super clone of TAPR's
TNC-2 gives you more features than any
other packet controller -- for $139.95.

You can double your fun by operating
VHF and HF packet because you get high
performance switchable VHF/HF modems.

You get the Easy Mail™ Personal
Mailbox with soft-partitioned memory so
you and your ham buddies can leave
messages for each other 24 hours a day.

In MFJ's new WeFAX mode you can
print full fledged weather maps to screen or
printer and save to disk using an IBM
compatible or Macintosh computer with an
MFJ Starter Pack.

A new KISS interface lets you run
TCP/IP. They also come NET ROM
compatible -- no modification needed!

You also get 32K RAM, one year
unconditional guarantee and a free 110
VAC power supply (or use 12 VDQJ.

For dependable HF packet tuning, the

Jar s |

10 Hz - and it shows you which way to tune!

New MFJ technology prevents
collisions: gets packets through faster

MFJ's new Anti-Collision technology
gets packets through faster, more reliably.

How? Automatic random transmit
delays prevent packet collisions.

An MFJ exclusive: MFJ-1278 is the only
multi-mode to have this new technology.

Multi-Gray Level FAX/SSTV Modem

You'll enjoy natural looking pictures
that only multiple gray levels can give you.
MFJ’s exclusive new built-in modem lets

you transmitandreceiveupto 16 gray levels.

Only MFJ can transmit FAX

Most packet stations can receive FAX,

But only the MFJ-1278 lets you transmit
FAX without internal modilications that
disable other modes.

So now you can send your own high
resolution pictures, maps and diagrams by
FAX to stations throughout the world.

Too bad they can’t send theirstoyou. ..
unless they have the MFJ-1278.

One FREE Upgrade!

When you buy your MF.J-1278 today,
you don’t have to worry aboul missing new
modes and features that come out
tommorow.

Why? Because your MFJ-1278 comes
with a coupon good for one _free eprom
upgrade exchange that'll add new features.

MFJ Video Digitizer
Iﬂ. # l'

Here's an actual
print-out of Aimee
Jrom the MFJ Order
Desk. She was
digitized with the
MFJ-1292 and the
result was printed
on a 9-pin Epson
compatible printer.
We reduced the size g, . ,
to fit the ad. e

Create fascinating digitized snapshots
you can transmit with your MFJ-1278 of
anything you can point your camcorder at!

The MFJ-1292 ""Picture Perfect" Video
Digitizer connects your video camera Lo
your [BM compatible computer so you can
capture digitized video snapshots on disks.

Your MFJ-1292 package includes a plug-
in card for your computer, software and
complete instructions for ... $199.95.

As an added bonus you get a handy
Contrast and Brightness Control unit that
you can conveniently place near your
keyboard for fine tuning your pictures.

MFJ-1274 gives you a high resoiution
tuning indicator that's accurate to within
10 Hz -- and it's only $20.00 more.

-

MFE)

MFJ ... making quality ajjordable
CIRCLE 258 ON READER SERVICE CARD

Plus more...

Plus yvou get . . . 32K RAM, free AC power
supply, KISS, true DCD, random code
generator, independent printer port,
lithium battery backup. RS-232 and TTL
serial ports, standard 850 Hz RTTY shift,
socketed ICs, tune up command, automatic
serial numbering, programmable message
memories, software selectable dual radio
ports and tons more -- all in a sleek 92 x 9'2

x 12 inch cabinet.

Get on the air instantly
Just plug it all in

All you need is an MFJ-1278, your rig,
any computer and a terminal program.

With an MFJ Starter Pack, $24.95, you
just plug it all in, wire up your mic
connector and you 're on the air.

Order MFJ-1282 (disk)/MFJ-1283 (tape)
for C-64/128/VIC-20; MFJ-1284 for IBM
compatibles: MFJ-1287 for Macintosh.

Unconditional Guarantee

You get the best guarantee in ham radio
-- a full one year unconditional guarantee.

That means we will repair or replace
your MFJ multi-mode (at our option) no
matter what for a full year.

Get 9 new ways of having fun

Don't settle for 3 year old technology.

Choose the only multi-mode that gives
you the latest advances and all 9 modes.

Get 9 new ways of having fun -- get yours
today!

Packet Pictures

Transmit and receive high resolution
VGA, EGA and CGA color pictures via
packet with MFJ picture passing software.

Beautiful color pictures are
automatically received, saved to disk and
“painted’’ to screen.

Pictures are compressed as they are
transmitted - so you get true high speed
picture passing.

You can save to disk any CGA picture
you can see on your screen.

You can set up your own picture
bulletin board and exchange pictures with
others - even if you're not there.

Let's help spread picture passing
throughout the world and create a new
world standard. Get this powerful new
software for only ... $9.985.

MFJ-1288 works with virtually any
packet radio controller and IBM
compatible computer. It's included free in
the MFJ-1284 IBM Starter Pack.

MFJ ENTERPRISES, INC.
P.O, Box 494, Mississippl State MS 38762
601.323-5869: TELEX: 534590 MFJSTKY
Nearest Dealer/Orders: 800-647-1800
include shipping and handling
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NEvVER say DIE

Wayne Green W2NSD/1

Are You Fighting Change?

Whenever | run into a staunch Morse
Code supporter, | can't help but marvel
at how out of touch many hams are with
the changes technology has made, not
just in amateur radio, but the whole
world. Indeed, it is this inability to cope
with changes which is helping to sink
our country economically. This isn'l a
vague philosophical problem, it's one
which is having a major impact nght
now on your ability to make a living and
is going, even more, to change things
enormously for your children and
grandchildren.

Just a generation ago we imported
only a small percentage of the things
we buy. Indeed, the term "imported"
was quite a cachet which meant ''un-
usual.”” Today it's getting so almost ev-
erything is imported. How'd that come
about and what's it mean?

Technology is what happened. To-
day’s low-cost transportation and com-
munications has made it possible for
the steel worker in Korea 10 be in direct
competition with the steel worker in
Pittsburgh—for the car assembler in
Japan to be in direct competition with
the warker in Detroit. A generation ago
the costs of transportation and commu-
nications added so much to prices that
direct foreign competition was difficult
and imports tended o be specialty
itemns.

Farm and Factory

Look at the changes technology has
made in farming. When | was young,
half of the American people were farm-
ers. Then came improved transporta-
tion, such as railroad refrigerated cars
and trucks, making it possible to sell
farm products anywhere in the entire
country instead of just locally, This in-
evitably brought on farm automation
and truck farms. Now we call i
agribusiness—and we see small farm-
ers fighting a losing battle. Today, un-
der 2% of our population are farmers

Unless our unions recognize what's
happened and make it possible for our
factories to compele on a more equi-
lable basis with foreign producers,
we're going to keep losing jobs. The
last | heard, our car unions had, with
the backing of the government, forced
car makers (o pay roughly double the
average American wage o their mem-
bers—and they've lost over 200,000
jobs in recent years. Is il any wonder
America has been losing more and
more business to imports? Even if their
cars were made as carelessly as ours,
they'd still be able to undersell us.

What about automation, you ask?
Fine, that culs assembly costs, but we
have 10 go some way 10 oul-automale
our foreign competitors. Korea may
have low wages compared o us, but
some of their electronic factories |'ve
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QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, Forest
Road, Hancock, NH 03449, Attn: QSL of the Month. Winners receive a
one-year subscription (or extension) to 73. Entries not in envelopes
cannot be accepted.
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visited are way ahead of anything I've
seen in the US in automation—and |
get around.

Prohibitions and Restrictions
Don't Work

This is a very basic problem—oaone
which trying to set up import restric-
lions isn't going to solve—indeed, will
only make worse. Trying lo get us 10
“Buy American’ isn’'l going to work,
either. Few Americans are going to put
up with poor quality and higher prices.
That'li just build a black market. Name
one product people really want which
laws have been able to keep out.

They tried it with liquor and the black
market that developed lald the founda-
tions for today’'s lax-free organized
crime industry. They tried it with drugs,
only to make crime an even bigger
business. Recently they tried it with IC
chips, which quickly began pouring in
via Canada 1o fill the need

If we can no longer compete with
countries who have lower wages on
mass produced producls, how are we
going lo stay in business? America's
industrial strength was built on blue-
collar mass production and now we're
losing that edge—permanently. We
can’'t uninvent jumbo jetls, container-
ized shipping, and the whole trucking
industry.

The weakening of our large firms can
be seen in their gradual shrinking—the
layoffs at the automaobile firms, layoffs
at steel firms (half the workers have
been laid off so far). The only growth in
jobs we've had in the las! few years has
been in small business. Perhaps it's
time lo start investing more in this
growth markel.

Investing in Small Business

Japan, Inc., may be able to raise
Cain with our car market, and the
Philippines with our shoes, but when it
comes to short-run special products,
they can’t compete with our thousands
of small companies. Unfortunately
there seems (o be virtually no recogni-
bon of this major change in the econo-
my, 50 our tax laws still are forcing as
much production overseas as possi-
ble. Indeed, if we had as a basic gov-
ernment policy the destruction of our
small manufacturing businesses we
could hardly be more effective.

Continued on page B8
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WBG6NOA Industry
Service Report

Ever wanted to throw a bouquet or a
brickbat at a service department of an ama-
teur radio equipment manufacturer? Now's
your chance!

Gordon West WBENOA, noted ham educa-
tor and prolific author of a wide range of ama-
teur radio related articles, has embarked on
an industry service study, to appear in print in
the first half of 1990. As part of his study, West
will visit the US divisions of major amateur
radio equipment manufacturers, and inter-
view the heads of the service departments at
each company. West will also outline in his
report what hams can do on their part to
achieve smoother and more efficient service.

The most important part of his report, how-
ever, will be YOUR input. Send a self-ad-
dressed envelope to Gordon West to obtain
the service survey. He wants to hear from
anyone who feels they have something impor-
tant to say about their dealings with these
service departments. Was customer support
prompt and courteous? Were equipment
repairs turned around quickly? Which com-
panies have given you good service? Bad
service?

Please send your SAE, dated no later than
November 30, 1989, to: Gordon West
WBENOA, 2414 College Rd., Costa Mesa, CA
92626. ATTN: Service Survey. You may also
downioad the survey form from the 73 BBS

(see connect info below, in ""Thanks''), from
the /73mag SIG.

‘“I Hear You’’

Our apologies to Debra Davis N7IHY, the
operator of the ATV mobile station on the cov-
er of the July Microwave/Video issue. The cov-
er credit incorrectly listed her call as KA7FPL.

Deb has been in the amateur radio industry
for almost a decade, including a lengthy peri-
od with ICOM, America. She currently serves
as Marketing Manager for Advanced Electron-
ic Applications (AEA) of Lynnwood, Wash-
ington.

Trade Sanction

—

The price of amateur gear that operates
above 400 MHz could double as the result
of a proposed 100% U.S. Import Tariff on
such gear.

The Federal Register of 8 May carries no-
tice of a hearing by the United States Trade
Representative, to review telecommunica-
tions trade with Japan on 24 May. The hearing
is being held pursuant to Section 1377 of the
Omnibus Trade and Competitiveness Act of
1988, and, among other matters, will bring up

10 73 Amateur Radio * August, 1989

the possible imposition of a 100% trade tariff
on all radio gear from Japan capable of trans-
mitting and receiving signals on frequencies
at and above 400 MHz.

The proposed tax is a response to certain
Japanese restrictions on telecommunications
trade, primarily in dealing with the use in
Japan of US-made third party radio and cellu-
lar telephone products. The Japanese Min-
istry of Post and Telecommunications has
kept a cellular system that uses American-
built gear from operaling in several cities,
even though spectrum is available for such

New Part 97
Released

Amateur radio has a new Part 97 regula-
tory base to guide it into the 21st century.
This revised base was approved by all current
Commissioners by unanimous vote on 31
May. See details on this revision in this
month's “Looking West."

Ham Help,
Tech Tips

For the moment, we have few ‘‘Ham
Help'' or “'Tech Tip" items, so these sub-
missions stand a good chance of running very
soon. Send them to us in hard-copy, or upload
them to the 73 BBS (see connect info below, in
“Thanks''), to the SIGs “/Hamhelp’ and
“[Techtips."

No Special
Callsigns

The FCC dropped plans to permit special
amateur callsigns assigned by an entity or
entities in the private sector. After reading
all comments and proposals on PRB-3, the
Commission said it recognized that, while the
amateur community wanted this service,
there was no way to implement it without di-
verting funds from the current licensing sys-
tem. Amateurs will have to continue to make
do with callsigns assigned at random by the
FCC computerized licensing system.

Commissioner Bias?

Mimi Dawson, former FCC Commission-
er, joined the law firm of Wiley, Rein, and
Fielding. This is the same group of lawyers
that is handling UPS’s lobbying effort for
spectrum for their digital voice national dis-
patch system in the reallocated 220-222
MHz amateur band.

President Bush is now considering, among
others, Sherrie Marshall to replace Ms. Daw-

son. Interestingly, Ms. Marshall is currently an
attorney of the above-mentioned law firm!

if Ms. Marshall is nominated and confirmed
by the Senate, it would likely be a blow to the
amateur community in the matters of retention
of current spectrum allocations and in issues
such as the fight to reverse the reallocation of
the lower 40% of 1-1/4 meters to Land Mobile,
Further, it would make it difficult if not impossi-
ble for a three-member Commission to effec-
tively and impartially deal with the 87-14 real-
location, possibly forcing the FCCtogotoa
four member or full five member level to func-
tion on this issue.

Armenia Follow-up

Vern Riportella WA2LQQ, former AMSAT
president, visited and interviewed Leonid
Labutin UA3CR in Moscow, and learned
from him that the six packet stations sent from
the US to assist communications for the Arme-
nian earthquake will now be used in Project
Search, a network to help reunite families sep-
arated by the quake disaster.

The complete interview between UA3CR
and WA2LQQ covers just about every aspect
of amateur radio and amateur space activity in
the Soviet Union. This interview was sched-
uled begin running in serial form in the West-
link Report newsletter in late June.

ANARC BBS

The Association of North American Ra-
dio Clubs Computer Bulletin Board System
will have moved back to Kansas City by 1
July. The new BBS phone number is (913)
345-1978, and the new mailing address is PO
Box 11201, Shawnee Mission, Kansas,
66207-0201. Use the same number and ad-
dress to reach the Association of Clandestine
Enthusiasts (ACE) radio monitoring organi-
zation.

Feedback Winner

Congratulations to Ralph Tafel WABRLYV,
this month's feedback card draw winner! Win-
ners receive a free 1-year subscription to 73
Magazine. Future feedback winners will be
listed in "'Feedback."

Thanks!

. . .to all those folks who contributed to
this month's QRX. They are Westlink Report,
220 Notes, N6AHU, and WSKNE. Keep those
ham radio related news reports and photos
rolling into 73 Magazine , WGE Center, Forest
Rd., Hancock NH 03449, ATTN: QRX. You
may also submit news items to the 73 BBS at
603-525-4438, 300/1200 baud, 8 data bits, no
parity, and one stop bit. Upload items to the
/QRX SIG ]
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TH-75A

2m/70cm Dual Band HT

The new TH-75A Dual Band HT
from Kenwood is here now! Many
of the award-winning features in
our dual band mobile transceivers
are designed into one hand-held
package.

» Dual Watch function allows you to
monitor both banas at the same time.

* 1.5 watts on 2 meters and 70cm:
5 watts when operated on 12 VDC
(or PB-8 battery pack).

e Large dual multi-function LCD
display.

e 10 memeory channels foreach band
stores frequency, CTCSS, repeater off-
set, frequency step information, and
reverse. A lithium battery backs up
memories. Two memories for “odd
split” operation.

e Selectable full duplex operation.

» Extended receiver range:
141-163.995 and 438-449.995 MHz;
transmit on Amateur band only. (Modifi-
able for MARS and CAP. Permits required.
Specifications guaranteed on Amateur
bands only.)

e Uses the same accessories as the
TH-25AT (except soft cases).

e Volume and balance controis,
plus separate squeich controis on
top panel.

e Super easy-to-use! For example, to
recall memory channel, just push the
channel number!

e CTCSS encode/decode built-in!

* Automatic Band Change (ABC).
Automatically switches between main
and sub band when signal is present.

* Automatic offset selection on
2 meters.

e Tone alert system for quiet moni-
toring. When CTCSS decode is on,
the tone alert will function only when a
signal with the proper tone is received.

e Four ways to scan, including dual
memory scan, with time operated or
carrier operated scan stop modes, and
priority alert.

* Automatic battery saver circuit
extends battery life.

Two in the Hand!

e Supplied accessories: Dual band
rubber-flex antenna, PB-6 battery pack,
wall charger, belt hook, wrist strap,
water resistant dust caps.

Optional Accessories

e PB-5 72V, 200 mAh NiCd pack for 1.5 W
output « PB-8 7.2 V. 600 mAh NICd pack
 PB-7 7.2V, 1100 mAh NiCd pack = PB-8

12 V. 600 mAh NiCd forSWoutput= PB-9 7.2 V,
600 mAh NiCd with built-in charger « BC-10
Compact charger « BC-11 Rapid charger

Specifications ang prices subject lo change without nolice or obhgation

L. Ompiete service

manuals are available for all Kenwood transceivers and mos! accessornes

<
%

e BT-6 6-cell AA battery case = DC-1/PG-2V
DC adapter « HMC-2 Headset with VOX
and PTT » SC-22 and SC-23 Soft case
* SMC-30/31 Speaker mics. = WR-1 Water
resistant bag.

KENWOOD

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O.BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.

P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2
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Satellite Transceiver

The new Kenwood TS-790A VHF/UHF all-
mode tri-band transceiver is designed
for the VHF/UHF and satellite “power
user.”’ The new TS-790A is an all-mode
144/450/1200 MHz transceiver with
many special enhancements such as
automatic uplink/downlink tracking.
Other features include dual receive,
automatic mode selection, automatic
repeater offset selection for FM repeater
use, VFO or quick step channel tuning,
direct keyboard frequency entry, 59
memory channels (10 channels for sep-
arate receive and transmit frequency
storage), multiple scanning and multiple
scan stop modes. The Automatic Lock
Tuning (ALT) on 1200 MHz eliminates
frequency drift. Power output is 45 watts
on 144 MHz, 40 watts on 450 MHz, and
10 watts on 1200 MHz. (The 1200 MHz
section is an optional module.)

i e sl '
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e High stability VFO, The dual digital VFOs
feature rock-stable TCXO (temperature com-
pensated Crystal oscillator) circuitry, with
irequency stability of 3 ppm

¢ Operates on 13.8 VDC. Perfect for
mountain-top DXpeditions!

* The mode switches confirm USB, LSB,
CW. or FM selection with Morse Code.

¢ Dual Watch allows reception of two
bands at the same time.

* Automatic mode and automatic
repeater offset selection.

* Direct keyboard frequency entry.

* 59 muliti-function memory channels.
Store frequency, mode, tone information,
offset, and quick step function. Ten memory
channels for "odd split”

* CTCSS encoder built-in. Optional TSU-5
enables sub-tone decode.,

e Memory scroll function. This feature
allcws you to check memory contents
without changing the VFO frequency.
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e Multiple scanning functions. Memory
channel lock-out is also provided.

¢ ALT—Automatic Lock Tuning—on 1200
MHz eliminates drift!

* 500 Hz CW filter bulilt-in.

e Packet radio connector.

* Interference reduction controls: 10dB
RF attenuator on 2m, noise blanker, IF shift.
selectable AGC, all mode squelch.

» Other useful controls: RF power output
control, speech processor, dual muting,
frequency lock switch, RIT.

* VVoice synthesizer option,

o Computer control option.

Optional Accessories:

s PS-31 Power supply « SP-31 External speaker

« UT-10 1200 MHz module « V§-2 Voice synthesizer
unit » TSU-5 Programmable CTCSS decoder

» IF-232C Computerinterface « MC-60A/MC-80/
MC-85 Desk mics « HS-5/HS-6 Headphones

« MC-43S Hand mic » PG-2S Extra DC cable

KENWOOD

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O.BOX 22745, 2201 E. Dominguez Street

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2



Number 4 on your Feedback card

CTCSS, Fast and Cheap

Low-cost PL tone generator.

S 0 you've got a problem! Last
night the repeater group voted
to put your favorite machine on
PL, and you don't have a single rig
with CTCSS capability. Worse,
halt of your rigs are so old you
couldn’t buy a modification kit
even if you had the money. The
XYL (XYM) hasn’t cooled down
since you bought that new packet
TNC, so there’s no way you could
come up with the money for a tone
board for the fancy all-mode that

by Ray Isenson N6UE

Santa brought last Christmas!

Uncle Elmer to the Rescue

Actually, if you can squeeze about seven
dollars out of the kid's piggy bank: if there's a
Radio Shack or its ilk around; if you have a
soldering iron; and if you're not above a
small challenge, your old Uncle Elmer may
have just the solution for you. It should make
a good one-evening project.

What is PL?

Some years ago Motorola introduced **pri-
vate listening (PL)"" to the commercial radio
community. In one implementation, a tone.
generally a subaudible frequency (67-210
Hz), is impressed on the transmitter’s carrier
along with the audio intelligence. A compan-
ion, single-frequency demodulator at the re-

Photo A. The completed PL board.

ceiver enables the audio circuits only in the
presence of this tone. The result 1s a form of
selective calling.

Picture a master station with the ability to
switch in any one of a number of different
“*calling™ tones. If there 1s also a remote
receiver for each of these tones, remote sta-
tions will hear only those transmissions ad-
dressed to each of them. The master station
can talk with any secondary station without
bothering operators at the other receivers.
Additional circuitry maintains the privacy of
the return link.

Some members of the amateur community
adapted the concept to VHF and UHF radio
when repeaters became popular, but not with-

out dissenters. Unfortunately, s
early use by amateurs was intend-
ed to deny repeater access (0 non-
members. Many of us, including
myself, believed strongly that this
was contrary to the open spirit of
amateur radio, and we refused to
have anything to do with it. More
recently, we've had to reconsider
our position, as more amateur and
commercial repeaters have taken
over the hilltops. Using PL helps
combat intermodulation and other
interference problems.

How PL Works

In the normal scheme of things, the re-
peater receives an FM signal and the detected
carrier switches in the transmitter through
COR, or Carrier Operated Relay. The typical
PL operating repeater uses the detected sub-
audible frequency tone, as opposed to the
detected carrier frequency, to pull in the
transmit relay. In some cases the operation
requires a continuous subaudible tone to
maintain contact. In others the tone serves
only to pull in the relay; the carner or some
other signal holds it in. In the latter case the
system generally will function even if the
tone is continuous. To work through the pro-
tected machine, we only need to provide a
tone at the right frequency and amplitude to
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