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ICOM 1C-900
FIBER OPTIC
FM MOBILE

ICOM introduces the
revolutionary 1C-900 multi-
band FM mobile trans-
ceiver. ICOM, first in
utilizing fiber

Remote Controller

optic tech- ==

nology in 0\
amateur Bl 3 _
radio, en- X—.|
ables you

to create your own
mobile communications
system. Six band combi-
nations... |OM FM, 6M,
2M, 220MHz, 440MHz,
and 1.2GHz. It's the most
advanced, versatile, com-
pact, and easy-to-use
mobile available.

Features Galore. The
IC-900 is an operators
dream...Listen on two
bands simultaneously or
transmit on one band and
receive on a different band
when using a second
speaker (true full duplex
crossband operation), 10
memories per band, inde-
pendent PL tones and

Interface
Unit A

offset into
each memory,
memory and program-
mable band scan, and all
subaudible tones in actual
Hz readout.

The IC-900 includes an
ultra compact remote con-
troller, an Interface A unit,
Intertace B unit, SP-8
speaker, HM-14 up/down
DTMF mic, fiber optic and
controller cables.

L
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Remote
Controller.
Measuring only 2
inches high by 5.7
inches wide by | inch deep,
the remote controller can
be installed on your car's
dash or sun visor with the
supplied velcro. And, if
you want, take the controller
with you when you leave
your car. The controller fea-
tures a super large, highly
visible LCD.

—

Band Units/Interface Unit B

OM IC-900

Six Bands inOne Mobile!

8 Speaker

Interface Unit A is in-
stalled in a location near
the drivers seat.

Interface Unit B controls
the six
band units
and can

be installed
in your
car's trunk.
A fiber
optic cable
runs from
Interface A
to Interface
B, which
transports
an abun-
dance of information
through a 3/16” cable and
eliminates RF feedback.

Band Units are
“stacked” onto the Inter-
face B Unit via the sup-
plied mounting bracket.
Optional band units avail-
able are:

Band
Unit

UX-19A
UX-29A

Power
Output Frequency
10w/ 1w 28-30MHz
25W/5W 138-1T4MHz Rx:
140.1-150MHz Tx
45W/5W 138-17T4MHz Rx;
140.1-150MHz Tx
25W/5W 216-236MHz Rx;
220-225MHz Tx
UX-49A 25W/S5W 440-450MHz
UX-52A 10W/1W 50-54MHz
UX-129A 10W/1W 1240-1300MHz

UXx-29H

UX-39A

WA 28004 Customer Service

—
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THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

e |nitiate phone calls from your HT or mobile
* Receive incoming phone calls
NEW! e Telephone initiated control. . .

W NN

Operate your base station with complete control from any telephone
Change frequencies from the controlling telephone

Selectively call mobiles using regenerated DTMF from any telephone
Eavesdrop the channel from any telephone

Use as a wire remote using ordinary dial up lines and a

speaker phone as a control head.

DTMF Cos CON
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Private Patch TV
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The new telephone initiated control
capabilities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any re-
peater from any telephone! From
your desk at the office, from a pay
phone, from a hotel room, etc. You
can even change the operating
channel from the touchpad!

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri-
vate Patch IV if you forget to send #
(to remotely disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The importance of telephone in-
itiated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con-
tact your dealer or CSl to receive
your free four page brochure.

Private Patch IV will be your most
important investment in commun-
ications.

.~ = NEW FEATURE m Connects to MIC and ext.
speaker jack on any radio. Or
~ * [# or multi-digit connect/discon - Zﬂnni{:t lnternallty :; r::eswed. LT
nect an be connecie O any .
.~ Fully regenerated tone dialing E‘Ever; those with a two wire inter-
Al ace.
* Fulse gialing
e Toll protection B Can be operated simplex,
» Secret toll override code thrn_ugh a repeater from a base
e Busy signal disconnect station or connected directly to
ik e a repeater for semi-duplex opera-
« Dialtone disconnecl tion
e CW identification s . _
e m 20 minutes typical connect time
= Activity timer B Made in U.S A
¢ Timeout timer I it ooy
.~ Telephone initiated control
agenerated DT 2lective callin
*. ngou _ SRR 1. Y2 second electronic voice delay
Y Hlﬂgﬂut I ALJ“.T.I‘ Answeron 1-0 1 INngs 2 FCC rEgiEtEfEd Cuupler
» Busy channel ringout inhibit 3. CW ID chip
»» Status messages
» Internally squelched audio
« MOV lightning protection
+ Front panel status led s
~ Separate CW ID level control
24 dip switches make all features CONNECT SYSTEMS INC
user programmable/selectabie. 93731 Madison St 3
Torrance CA 90505
Phone: (213) 373-6803
AMATEUR ELECTRONIC SUPPLY HENRY RADIO OMNI ELECTRONICS
Milwaukee Wi, Wickliffe OH, Los Angeles CA Laredo TX
Orlando FL, Clearwater FL INTERNATIONAL RADIO SYSTEMS PACE ENGINEERING
HL;:: egas NV Miami FL Tucson AZ
N TR RS SO auns ELecTaocs o
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Magnetic

Attraction

Tired of paying higher and higher prices for
V.H_F. magnctic mount antennas? Hustler has
the solution. Two new series of antennas at
suprisingly affordable prices. Built with the
same quality and performance you expect
from a Hustler product. Designed to offer you
years of trouble-free operation. Priced to
54VEC YOUu moncy.

A DR AED (pictured mounted)

* 3 4 db gain | 5/8 wave
e 200 watt rating
* |5 foot coax
PL-259 connector installed
¢ Magnetic mount holds to
100 mph

Model FX-2
(Also Available in Black)

Model FX-2 — 2 Meter, black & chrome
Model FX-220 — 220 MHz, black and chrome

- 24.95.

Also Available in Black
Model FX-2B, 2 Meter
Model FX-220B, 220 MHz 29.95 aa

Fi i B A
& L" R "B B R

A dSERIEDS (pictured lving down)

® 3 4 db gain | 5/8 wave
| * 100 watt rating ' Model RX-2
* |5 foot coax (Also Available in Black)

PL-259 connector installed
* Magnetic mount holds to 75 mph

I Model RX-2, 2 meter black and chrome
Model RX-220. 220 MHz. black & chrome

19.95.

Also Available in Black
Model RX-2B, 2 meter
Model RX-220B. 220 MHz

One Newtronics Place
Mineral Wells, Texas 76067
(817) 325-1386
CIRCLE 269 ON READER SERVICE CARD



MFJ multi-mode

MFJ shatters the 6 mode barrier and the price barrier

data controller

with the MFJ-1278 and gives you...Packet, RTTY,

ASCII, CW, WEFAX, SSTV and Contest Memory Keyer

... 7 digital modes. .. for an affordable $249.95

Amateur radio's newest multi-mode
data controller -- the MFJ-1278 -- lets you
join the fun on Packet, RTTY, ASCII,

CW. Weather FAX, S5TV and gives you a
full featured Contest Memory Keyer
mode . .. you get 7 modes. . . foran
affordable $249.95.

Plus you get high performance HF/VHF/
CW modems, software selectable dual
radio ports, precision tuning indicator,
32K RAM, AC power supply and more.

You'll find it the most user friendly of
all multi-modes. It's menu driven for ease
ofuse and command driven for speed.

A high resolution 20 LED tunin
indicator lets you tune in signals tin
any mode. All you have to do is to center
a single LED and you 're precisely tuned
in to within 10 Hz -- and it shows you
which way to tune!

All you need to join the fun is an
MF.J-1278, your rig and any computer
with a serial port and terminal program.

You can use the MFJ Starter Pack to
get on the air instantly. It includes
computer interfacing cable, terminal
software and friendly instructions. . .
everything you need to get on the air fast.
Order MFJ-1282 (disk)/MFJ-1283 (tape)
for the C-64/128 and VIC-20 or MFJ-1284
for the IBM or compatible, $19.95 each.

Packet

Packet gives you the fastest and most
reliable error-free communications of
any amateur digital mode.

With MFJ's super clone of the industry
standard -- the TAPR TNC-2 -- you get
genuine TAPR software/hardware plus
more - not a ““work-a-like”" imitation.

Extensive tests published in Packet
Radio Magazine (""HF Modem Perform-
ance Comparisons’’) prove the TAPR
designed modem used in the MFJ-1278
gives better copy with proper DCD
operation under all tested conditions
than the other modems tested.

Hardware DCD gives you more QSOs
because you gel reliable carrier detection
under busy, noisy or weak conditions.

A hardware HDLC gives you full
duplex operation for satellite work or for
use as a full duplex digipeater. And, it
makes possible speeds in excess of 56K
baud with a suitable external modem.

Good news for SYSOPs! New software
lets the MF.J-1278 perform flawlessly as a
WORLI/'WAT7TMBL bulletin board TNC.

Baudot RTTY

You can copy all shifts and all
standard speeds includin% 170, 425 and
800 Hz shifts and speeds from 45 to 300

MFJ . . . making quality affordable

baud. You can copy not only amateur
RTTY but also press, weather and other
exciting traffic.

A high performance modem lets you
copy both mark and space for greatly
improved copy under adverse conditions.
It even tracks slightly drifting signals,

You can transmit both narrow and
wide shifts. The wide shift is a standard
850 Hz shift with mark/space tones of
2125/2975 Hz. This lets you operate
MARS and standard VHF FM RTTY.

You get both the American Western
Union and the international CCITT
character sets, Autostart for unatiended
reception and selectable ""Diddle™.

A receive Normal/Reverse software
switch eliminates retuning and Unshift-
On-Space reduces errors under poor
recelving conditions,

ASCII

You can transmit and receive 7 bit
ASCII using the same shifts and speeds
as in the RTTY mode and using the same
high performance modem. You also get
Autostart and selectable "'Diddle’’.

Cw

You get a Super Morse Keyboard mode
that lets you send perfect CW effortlessly
from 5 to 99 WPM, including all prosigns
-- it's tailor-made for traffic handlers.

A huge type ahead buffer lets you send
smooth CW even if you *"hunt and peck".

You can store entire QS0Os in the
message memories, if you wanted to!
You can link and repeat any messages for
automatic CQs and beaconing. Memories
also work in RTTY and ASCII modes.

A tone Modulated CW mode turns
your VHF FM rig into a CW transceiver for
a new fun mode. It's perfect for
transmitting code practice over VHF FM.

An AFSK CW mode lets you ID in CW.,

The CW receive mode lets you copy
from 1 to 99 WPM. Even with sloppy fists
you'll be surprised at the copy vou'll get
with its powerful built-in software.

You also get a random code generator
that'll help you copy CW faster.

Weather FAX

You'll be fascinated as you waich
WEFAX signals blossom into full

MFJ ENTERPRISES, INC.

Box 494, Miss. State, MS 39762
601-323-5869 Telex: 53.4500 MEISTKV

fledged weather maps on your printer.
Other interesting FAX pictures can also
be printed -- such as some news
photographs from wire services.

Any Epson graphics compatible
printer will print a wealth of interesting
pictures and maps.

Automatic sync and stop lets you set
it and leave it for no hassle printing,

You can save FAX pictures and
WEFAX maps to disk if your terminal
program lets you save ASCII files to disk.

Pictures and maps can be printed (o
screen in real time or from disk on IBM
and compatibles with the MFJ-1284
Starter Pack.

You can transmit FAX pictures right
off disk and have fun exchanging and
collecting them.

Slow Scan TV

The MFJ-1278 introduces you to the
exciting world of slow scan TV.

You'll not only enjoy receiving
pictures from thousands of SSTVers all-
over-the-world but you can send your
own pictures to them, too.

You can print slow scan TV pictures on
any Epson graphics compatible printer. If
you have an IBM PC or compatible you
can print to screen in near real time or
from disk with the MFJ-1284 Starter Pack.

You can transmit slow scan pictures
right ofl disk - there’s no need to set up
lights and a camera for a casual contact.

You can save slow scan pictures on disk
from over-the-air QSOs if your terminal
program lets vou save ASCII files.

The MF.J-1278 transmits and receives
8.5. 12, 24, and 36 second black and white
format SSTV pictures using two levels.

Contest Memory Keyer

Nothing beatls the quick response of a
memory keyer during a heated contest.

You'll score valuable contest points by
completing QSOs so fast you'll leave your
competition behind. And you can sna
rare DX by slipping in so quickly you'll
catch everyone by surprise.

You get iambic operation with dot-
dash memories, self-completing dots and
dashes and jamproof spacing.

Message memories let youstore contest
R5T, QTH, call, rig info -- everything you
used to repeat over and over. You'll save
precious time and work more QSOs.

You get automatic incrementing serial
numbering. In a contest it can make the
difference between winning and losing.

A weight control lets you penetrate
QRM with a distinctive signal or lets your
transmitter send perfect sounding CW.

More Features

Turn on your MFJ-1278 and it sets
itself to match your computer baud rate.
Select your operating mode and the
correct modem is automatically selected.

Plus... priminF in all modes,
threshold control for varying band
conditions, tune-up command, lithium
battery backup, RS-232 and TTL level
serial ports, watch dog timer, FSK and
AFSK outputs, output level control,
speaker jack for both radio ports. test and
calibration software. Z-80 at 4.9 MHz, 32K
EPROM, and socketed ICs. FCC approved.
9x1Y2x9%2inches. 12VDCor 1 10VAC,

Get yours today and join the fun crowd!

FOR YOUR NEAREST DEALER
or to order call toll free

800-647-1800

One Year Unconditional Guarantee

CIRCLE 24 ON READER SERVICE CARD




Number 1 on your Feedback card

Welcome, Newcomers!

What is QRP?

Amateur radio lingo is full of abbreviations
and code words, many of which have evolved
from the days of CW (Morse code)-only com-
munications. (Check the glossary for defini-
tions of unfamiliar words printed in bold type
below.)

A lot of common and relevant statements
and questions have been reduced to three-let-
ter statements/questions beginning with “Q."
Many words and phrases have also been ab-
breviated into procedural signals, or prosigns.
This made CW communications much more
efficient. Very few of us can send CW at the
rate (words per minute) that we can speak.
See the December 1986 Newcomer's column
for a more complete list of these signals.

Literally, QRP means ‘‘Reduce you

power.” Hams who enjoy low-power opera-
tion became known as QRPers. The unoffical
maximum QRP power level is set at less than
five or ten watts, depending on whom you ask.
One watt or less of power out is called QRPp
operation.

Many hams at first say, ""What's the point in
QRP operation?’’ Mayhem often reigns on the
bands during periods of good propagation,
with some hams running a full gallon-plus
battling it out. “"How can the little gun hope to
compete?" “Why would anyone want to be a
little gun?

To be sure, there are reluctant QRPers—
hams who make do with the equipment they
have until they scrimp and save enough to run
out and buy a 100-watt output rig or a linear
amp. QRP has a large and devoted following,
however. There's obviously much more to
QRP than first meets the ear, as this issue will
attempt to explain.

The Elegance of QRP

A QRP station can be very small—there are
QRP transceivers that can fit in the palm of
your hand! QRP can be much simpler devices
than higher-powered rigs since there are few-
er stages of circuits in the rig to step up the
power of the signal and ensure the linearity
and purity of its output signal. One- or two-af-
ternoon QRP transceiver projects abound—
Mike Bryce's QRP column is full of 'em. For
hams who actually want to apply the electronic
theory they learned (or memorized) for their
exam, building a QRP rig is a great place to
start—very little can match the thrill of making
a DX contact on a piece of equipment that
you've built yourself!

Now, you've built your pocket-sized,
five watt rig on Friday night and Saturday
and hanker to get on the air on Sunday.
You know, however, that when propagation
is good, the bands are often wall-to-wall
booming signals.

What to do?

4 73 Amateur Radio » February, 1988

Craft Instead of Kilowatts

QRPers have to be a tenacious breed, but
they soon learn that power out is not the only
factor in making a contact. They bag many
of their contacts when a particular band just
opens up, before most other hams become
aware of it. This doesn’t mean that QRPers
sit by their rigs 24 hours a day—band
openings for many bands are predictable. A
QRPer soon becomes skilled in the science
of propagation.

The science is far from exacl. There are
unpredictable bands. Ten meters is often
closed, especially during low sunspot activity,
but can open up very suddenly at different
times of the day. This band needs more moni-
toring, but then the chances are better that
fewer people become aware of its opening,
and the QRPer has a longer opportunity to
work DX. When propagation is good, a milli-
wart transmitter can still get a good report from
a DX station. Read the DX Handy review by
Mike Bryce and Chod Harris’ DX column in
this issue for more info on 10 meters.

A Little Antenna Math

A good high-gain antenna system greatly
enhances the QRPer's chance of getting
through to a contact.

What does gain mean? Gain is simply a
ratio, usually expressed in decibels (dB), of
a given antenna's effectiveness to direct
signals toward or receive signals from a given
direction. Gain measurements are made with
respect to reference antennas, usually a
theoretical isotropic radiator, a quarterwave
vertical or a dipole. Gain is always measured
with respect to something at a given frequency.
A gain measurement made with respect to
a dipole would have a "'d" tacked on the end.
A 6 dBd gain measurement indicates the
antenna will improve signal strength in a given
direction on a specific frequency four times
(6 dB) over what a dipole would provide.

A high gain antenna is also very directive;
that is, it tends to concentrate most of the
radiation in a specific direction. Hence, anten-
nas can increase the effective radiated power
(ERP) of a transmitter. An antenna with 10 dBi
maximum gain—the "i"' shows the reference
antenna is an isotrope—will generate a signal
strength ten times greater at a receiver down-
range from the main beam than an istoropic
antenna using the same power. In other
words, ten watts to a 10 dBi antenna will gen-
erate the same signal strength as 100 watts to
the reference antenna; hence the term effec-
rive radiated power.

Can 100 watts ERP effectively compete with
the rest of hamdom? You bet! Many hams live
in areas that restrict antenna systems. A city
lot may not provide enough space for more
than simple dipoles or verticals. Most hams

don’t run more than 100 watts, because linear
amplifiers are too pricey.

You can see a QRPer with a good antenna
system is really in the running!

Hats Off to QRPers

The finest point of QRP operation is that its
pursuit forces the ham to rhink. He has to
experiment with his equipment—installing
narrow filters, improving antennas—and learn
about propagation. The QRPer avoids the all-
too-easy solution of cranking up the power to
get through the crowds, which very easily
leads to crowding out others. He shows cour-
tesy to his fellow hams by almost never run-
ning more power out than necessary to con-
duct a contact (which is, incidentally, an FCC
rule!). This is what separates the QRPers, who
practice two critical mandates of the hobby—
that of advancing the state of the art and fra-
ternal goodwill—from the emerging throng of
operators who treat the linear amp as a cure-
all.

Enjoy this QRP issue. Let us hear from you!

.. .de KATHY

GLOSSARY

DX Abbreviation for Long Distance. DX
for the HF bands is typically anywhere
out of North America.

Full-gallon Ham jargon for a kilowatt of
outpul power.

HF High Frequency. Refers to the 160-
10-meter (1.8 kHz-30 MHz) bands.
Isotropic Radiator A theoretical anten-
na that radiates equally in all direc-

tions.

Linear Amp Short for linear amplifier.
This device takes an input signal and
increases its power without (ideally)
changing any other of its characteris-
tics.

Linearity An expression of the resem-
blance between the input an output sig-
nals of a circuit. The better the linearity
of a circuit, the less it distorts a signal.

Open up Ham jargon meaning ‘‘show
good propagation.” Refers to bands.

Propagation The transfer of energy (in
this case, electro-magnetic energy)
through medium or through space.

Purity Most often an expression relating
the power of the fundamental frequen-
cy of a signal and the power of its non-
fundamental frequencies, such as har-
monics. The purer a signal, the more

pronounced its fundamental relative to
its non- fundamentals.
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Number 2 on your Feedback card

EVER SAY DIE

The Index

We've all been hearing and
reading about the vaunted Infor-
mation Age. Sadly, it hasn't had
much effect on amateur radio so
far. Indeed, other than for re-
peaters, incredibly little about am-
ateur radio has changed for 99%
of us in the last 30 years.

The biggest changes have
been coming at us at work where
most of us have to cope with tele-
phone switching systems which
are daunting. Many of us are do-
ing well if we can remember 10%
of the possible functions. Western
Union and Postal Telegraph are
now almost forgotten, as our busi-
nesses demand that we be com-
fortable with facsimile, telephone
bulletin boards, Compuserve, The
Source, MCI and local area com-
puter networks.

At home we're either making do
with 100-channel cable or a back-
yard satellite dish system—a cou-
ple of VCRs—projection TV.
Meanwhile, at the ham rig we're
still grumbling about AM being
blown away and hunching down
with our 1935 speed key while our

Wayne Green W2NSD/1

grand-kids bewilder us with their
Macintosh computers.

| got to thinking about the Infor-
mation Age. | subscribe to about
250 magazines, so | have a fair
idea of what is going on with
magazine publishing...and |
haven't seen diddly changing in
magazines to help me cope with
the information explosion. If you
think about it, magazines are our
main source of information, yet
once a magazine is read and
shelved, it's almost impossible to
find that information again.

A Tiny Fraction

Yes, we can remember a tiny
fraction of what we read—1% re-
call after six months is phenome-
nal. Yes, the yearly indexes help
us 1o find particular articles we
may want to check out again. But
the sad fact is that even if we save
our back Iissues, over 99% of the
information we may want to find a
few months or years later is a bitch
to locate.

It's no news flash to you that |
write editorials. You may not know
that in addition to 73 | also write
'em for Digital Audio every

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, 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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month—bi-monthly for the Green
CD Guide—bi-monthly for WHAT
CD?—for Selling CDs—for Com-
pact DJ—and the Green Congres-
sional Technology Newsletter.
So, in addition to trade, technical
and consumer magazines, | also
rely a good deal on technical and
reference books...books which
have darned good indexes. So
why not, | said to myself, have an
index for magazines just as we do
in reference books?

An in-depth index to each issue
of a magazine should greatly im-
prove its value for reference. Sud-
denly 99% of the material would
be easily found when wanted in
the future. Each issue of 73 would
then be similar to a volume of an
ongoing encyclopedia of amateur
radio.

The first step was to write a pro-
gram that would automatically
check through the text of each 73
issue and generate the index.
David Torrey has done a fine job
of this and the result is the index
which started in the January is-
sue. Check it out.

I'm hoping we’ll be able to get
our bulletin board up and running
again so we'll be able to provide
the monthly indexes for those
wanting them. If there's enough of
a demand we’ll make it available
on a floppy disk at the end of the
year. At the least we'll be putting it
out as a small reference booklet
for each year.

Let me know what you think of
the index. Please look it over and
let me know how you think we can
improve it. After all, it's there to
make your issues of 7.3 more use-
ful and valuable for you. Are we
missing some subjects we should
be cross-indexing?

Another Information
Age Innovation

The second way | see for
magazines to become more valu-

Continued on page 41
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..pacesetter in Amateur Radio

Aftordable DX-ing!

1S5-1405

HF transceiver with general
coverage receiver.

Compact, easy-to-use, full of oper-
ating enhancements, and feature
packed. These words describe the
new TS-140S HF transceiver. Setting
the pace once again, Kenwood intro-
duces new innovations in the world
of “look-alike” transceivers!

e Covers all HF Amateur bands with
100 W output. General coverage re-
ceiver tunes from 50 kHz to 35 MHz.

(Heceiver spec I*'LLH'. ng guaranteed from

500 kH ) Modifiable for HF

| MR% PHHA N. (Permit required

e All modes built-in. LSB, USb CW FM
and AM.

* Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity
direct mixing system ensures true 102

dB receiver dynamic range.
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¢ New Feature! Programmable band

marker. Useful for staying within the
limits of your ham license. For con-
testers, program in the suggested
frequencies to prevent QRM to non-
participants.

* Famous Kenwood interference

reducing circuits. IF shift, dual noise
blankers, RIT, RF attenuator, selectable

AGC, and FM squelch.

M.CH/VFO CH

RO
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* M. CH/VFO CH sub-dial. 10 kHz step
tuning for quick QSY at VFO mode, and
UP/DOWN memory channel for easy
operation.

e Selectable full (QSK) or semi
break-in CW.

* 31 memory channels. Store fre-
quency, mode and CW wide/narrow
selection. Split frequencies may be
stored in 10 channels for repeater
operation.

* R power output control.

e AMTOR/PACKET compatible!

e Built-in VOX circuit.

* MC-43S UP/DOWN mic. included.

Optional Accessories:

« AT-130 -:Dr"-‘um'r.u t antenna tuner« AT-250 auto-
mMatic anienna iuner = HE 5“"5 EIHE‘T head-
phones # |F- 232CIIF-1DC computer interface

. Mﬂ. ENF-1 HF mobile antenna (5 ban -_‘;c.

° HE-43U bile bracket » MC- 435 1

DOUWN hand mic.« MC-55 | ) goose "&-:g—'
nobile mic. e MC EDAJ’MC EU!MC 35 lesk
-PG 25 extra DC cable =« PS-430 | supply
*» SP-40/SP-50B mobile speaker *SP 430

external speakere SW-WUAFEW-!UDAISW 2000
SWR/power .’"!'I-.'-J[t':'”.'i- e TL-922A 2 kW PEP linear
amplifier {(not for CW QSK) » TU-8 CTCSS tone unit
* YG-455C-1 500 Hz deluxe CW filter, YK-455C-1
New 500 Hz CW filter
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all HF

Complete service manuals are avatlable for ail Kenwood
rranscefversand mostaccessories Specifications, features
and pricesaresubject o change without notice orabligation
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KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., "”EE*— ch, CA90810
PO. Box 22745, Long Beach, CA 90801-5745
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Compact Bres

144MH:z

hrough!

TH- 25AT

New Pocket Portable
Transc:ewerﬂ

The all-new TH-25 Series of pocket trans-
ceivers is here! Wide-band frequency cov-
erage, LCD display, 5 watt option, plus..

e Frequency coverage: TH- 25AT LH 163
MHz (Rx): 144-148 MHz (Tx). (Modifiable for

_:..‘|—|=- LAl r-—-”[:.

TH 45AT
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Automatic ofiset selection (TH-25AT)
e F. Watts I| I ‘I_“a’Di or PB-8 lmtl Y PAcCK,
. L qu multi-function LCD display

dial selects memaory, frequency

e CTCSS encoder /decoder optional (TSU-6)

* Supplied accessories: SiubbyDuk, PE-6
battery pack for 2.5 walts ~:_':uutpur 'u;'lll n'hur-""*

Dell NOOK, Wrist J.; waler res

Optional accessories

® PB-3 72V 200 mAh NiCd pack for 2.5 Woutput = PB-6

1.2V, 600 mAh NiCd pack = PB-7 72V, 1100 mAh NiCd pack

* PB-B 12V, 600 mAh NiCd for 5 W output = PB-9 72 V 600
mAh NiCd with built-in charger = BG-10 Compact charger

* BC-11 Rapid charger = BT-6 AAA battery case = DC-1/PG-2V
DC adapter » HMC-2 Headset with VOX and PTT* SC-14, 15,
16 Soft cases = SMC-30/31 Speaker mics. = TSU-6 CTCSS

decode unit » WR-1Water resistant bag

KENWOOD

KENWOOD U.S.A. CORPORATION
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Number 3 on your Feedback card

EDITED BY BRYAN HASTINGS KATHY

Coordination Update

Another regional coordination body has been
formed. In late October of last year, eight
North Central repeater coordinators and
councils met in Ohio to form the Greal Lakes
Coordination Conference. This action oc-
curred in the wake of a regional coordination
council formed among several northeastern
area councils.

The creation of these two new regional enti-
lies means that most coordinators and coun-
cils east of the Mississippi River, and most of
those in the Midwest, are now covered by
umbrella coordination organizations. The
western states lag in their efforts to coordinate
coordination councils.

Up, Up and Away

The European Space Agency's salellite
launches are so far on a smooth track. The
Ariane V-20 Mission, the twentieth in the
European Consortium’s program, lifted off
from its pad in Kourou in French Guiana with-
out a hitch on November 21st, and deposited
its payload into geosynchronous orbit 15 min-
utes later.

This success still leaves the launch date for
V-22, with AMSAT Phase 3C satellite as part
of its payload, set for early this year.

TVI Shoes

We may never stop marveling at the varied
sources of RFI! The following appeared in
Zimbabwe's Harare Herald.

Zimbabwe is a south central African nation,
formerly called Rhodesia.

A strange source of TV and FM radio recep-
tion interference was discovered there. Ac-
cording to a spokesman for three leading
footwear manufacturers, the TVI source was
traced to the shoes worn by viewers and lis-
teners!

The problem is confined to some shoes
made during the last two years using hides
from cattie and elephant that came from
drought-stricken areas. Because of the lack of
grass, the animals were forced to eat a certain
type of weed that contained a large concentra-
tion of aluminum salts.

Acting as tiny transistors, the components
of the contaminated hides interacted and
sel up static discharges on shoes that were
worn in dry carpeted rooms. Viewers and lis-
teners were forced to move their feet to stop
the TVI.

The “‘radio shoes’’ came to light, the Harare
Herald said, when a senior technical execu-
tive of one of the shoe companies was dancing
to FM “Radio Three" in his living room. He
was astounded when, as he moved back and
forth, the FM radio interference level synchro-
nized with his dancing. Discreet contact with

other shoe companies confirmed his sus-
picions.

Cross-Satellite
Contacts

G4COU recently made crosslink contacts with
WASBETD, according to G3I0R. On November
27th the pair hooked up via an AQ-10-to0-FO-
12 link. The uplink to AO-10 was on 70cm,
giving a downlink on 2m. That downlink was
picked up by FO-12’s Mode JA receiver and
resulted in an FO-12 downlink at 70cm.

On the same day, Dave G4CUO heard Andy
OK3AU through RS-11 and FO-12. The 2m
downlink of RS-11 running Mode KT (15m up,
10m and 2m down) was picked up by FO-12's
Mode JA receiver. Dave listened to Andy's on
the FO-12's Mode JA 70cm downlink.

Satellite crosslinking has been done in 1975
between AO-6 and AO-7, and in 1986 Be-
tween AO-10 and FO-12.

SO1A

Naama SO1A has been on regularly from the
Western Sahara. Listen for him on 28.315
MHz. He also holds skeds with EA2JG on
3.791 MHz.

The Eyes Have It

When 18-year-old Dennis Dugger emerged
from a coma last January, he could neither
walk nor talk. The only motion his paralyzed
body permitted was eye-blinking.

Witnessing the helpless frustration that the
motorcycle-accident victim felt in trying to
communicate spurred an invention. The hos-
pital administrator, Steve Shipley, and Den-
nis' ham father developed a circuit that fitsina
small box about the size of a cigarette pack.

This circuit is wired to a small infrared light
sensor that transforms eye-blinks into audible
tones. The wire and sensor mounts on Dug-
ger's glasses to detect reflected light off his
eyelids.

Shipley had hung a chart of the Morse code
next to Dugger's bed, who surprised everyone
by learning the code in two days. Dugger was
so eager to communicate that hams had to be
called in to decode his rapid eye blinking.
Shipley avers that the increased communica-
tion sped Dugger's recovery, because he
could relate how he was feeling and so be
helped. Dugger has recovered to the point
where he can speak in a whisper and walk with
crutches.

Shipley patented his device, which he calls
Opticom, and is working on another model to
translate eyeblinks into printed and voice-syn-
thesized words.

70cm Threat

Canadian hams and hamsat users are con-
cerned about the proposed installation of a
one megawatt, 433 MHz windshear detector
at Toronto's Pearson International Airport.
The air safety device could seriously disrupt
both terrestrial and satellite communications
on 70cm. There are several other frequencies
suilable for the detector, but the Canadian
military has precluded their use. The CRRL
has filed comments opposing the detector's
use in the 70cm band.

llIO_Q!'F

To all who contributed news items this month.
They are: Westlink, W5YI| Report, CRRL News-
letter, CAREN's World, and the Daily Camera
of Boulder, CO. Please send your news items,
news photos, and other items of ham news
interest to: 73 Magazine, 70 Rte. 202N, Peter-
borough NH 03458-1194; Attn: QRX.

The British Army's parachute teamn add a little excitement to GB4JUL operations last summer at a joint US-UK
celebration of American Independence Day near Harrogate, North Yorkshire. Readers are reminded that the
US does have a limited third party traffic agreement with British special event stations. The GB calls are issued

without fee by the RSGB. Pholo by G3DUW.
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Kenwood brings you a wide range

of 220 MHz gear designed for every
need. Choose from two types of mobile
and two types of HT. The TH-315A 15 a

-

= TH-315A
= : Full-featured
L] - HT

I V]

&

KENWOOQOD

..pacesetter in Amateur Radio

220: KM for All!

full-featured HIT covering 220—225
MHz. Ten memory channels and 2.5
watts of power. ( 5 W with PB-1or

12V DC ) Uses the same accessories as
the TH-215A for 2 meters or TH-415A

440 MHz. For truly “pocket portability,

choose the TH-31BT. a thumb-wheel

programmable, 1watt unit. For mobile
use, select the TM-321A or TM-3530A

Compact mobile 5

&

(==

o 3 _ A\ transceiver

KENWOOD

A= A5 A

Futl-featuré{i fﬁuhﬂé 't‘ranscewer

A complete line of accessories is available for all models.
Complele service manuals are available for all Kenwood lransceivers and mos! accessories
Specifications and prices are subject to change withoul notice or obligation

H

The TM-321A1s the 25 W, 220 MHz,
14-channel version of the super popular,
super compact TM-221A. The 25-watt
TM-3530A has 23 channels, a 15 tele-
phone number memory and auto dialer
Direct keyboard frequency entry and
front panel DTMF pad enhances oper-
ating convenience. Novice to Amateur
Extra, these transceivers will put
everyone on the air "Kenwood Style™!
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KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
PO. Box 22745, Long Beach, CA 90801-5745




On the
Road and

On the Air /|
|

Tales of a
High-Tech Nomad

Number 4 on your Feedback card

by Steven K. Roberts KASOVA

think the dream started when [ was a WN4

back in grade school: Someday I would
wander the world on an electronic bicycle
bedecked with radio gear and arcane instru-
mentation. It was a delightful fantasy, fueled
by Carl & Jerry and the hobby rags of the
day . . .butI'm sure I didn’t really believe that
as an adult I would live full-time on a pedal-
powered solar ham shack with five computers
and 1.7 megabytes of memory—or that I'd be
able to digitally link cross-coun-
try via satellite while pedaling
along a quiet country road. Like
millions of other kids, I just had
a passion for knobs, switches,
and bikes.

But twenty years later in the
spring of 1983, chained to a
suburban desk in Genericsville,
USA, 1t suddenly occurred to
me that my old fantasy was
ripening—that the tools becom-
ing available could actually
allow me to maintain a free-
lance-writing and consulting
business while traveling full
time. My product, after all, is
information—and information
has no mass. So why attach
it to things that do? All I need-
ed was a laptop computer, a
network for data communica-
tions, a few watts of solar pow-
er, and a comfortable bicycle,
robust and efficient enough to
carry it all.

Driven by obsession, I set to
work compressing my lifestyle
into a rolling system of water-
proof packs. Six months later, I
pedaled away from Columbus
into a new life of daily change

..with all I owned either
bungeed onto my 8-foot-long re-
cumbent or connected to it via
modem.

For nearly two vears I trav-

eled America, covering ten thousand miles
in a freewheeling adventure that ranged
from blazing passion to aching loneli-
ness, from bizarre encounters to private
moments of life-changing insight. Through
it all, I kept writing on my H-P portable
computer—yielding dozens of magazine
articles and my fourth book (Computing
Across America—The Bicycle Odyssey of a
High-tech Nomad). It was indeed the fulfill-

ment of my fantasy, but there were three big
problems:

| grew tired of traveling alone.
[ couldn’t use the computer while nding.
I had no ham radio.

The Winnebiko 11

During a one-year layover, both supported
and motivated to hit the road by a real job, |
completely rebuilt the Win-
nebiko. . .added extensive ham
radio and computer equip-
ment. . .and found a new girl-
friend (Maggie KABZY W) will-
ing to trash her lifestyle, get a
ham license, and move to a bicy-
cle. Life hasn’t been the same
since.

The system shown in the pho-
tos has been called a rolling cari-
cature of the information age—
it’s a self-contained machine
that has been my home and of-
fice for over 15,000 miles. Us-
ing a binary handlebar keyboard
I can edit text, manage files, up-
date the bike software, or even
run a packet QSO while pedal-
ing down the road. Twenty
watts of solar modules charge
|7 amp-hours of battenies, with
a box of high-efficiency switch-
ing power supplies generating 5
subsidiary voltages. A security
system can respond to motion
by uttering a warning message
through the speech synthesizer,
setting off a siren, or paging me
up to 3 miles away—and I can
control many of the bike's func-
tions via touch-tone commands
from a 2-meter HT. A network
of five CMOS microcomputers
reconfigures itself on the fly to
support the activity in progress.
And the ham gear has grown to
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include a pair of 2-meter ngs, a
10-meter handheld, a full HF QRP
system, and a packet station com-
plete with mailbox software for
unattended operation.

A serious trade-off in any pedal-
powered contrivance involves
gravity, however, and the Win-
nebiko is heavily affected. Total
system weight without my body is
275 pounds (which is one of the
reasons for the 54-speed gearing
system and disc brakes). Overall
length including the trailer is about
|2 feet—matched by the De Felice
recumbent piloted by Maggie.
Pedaling side-by-side, holding
hands with our antenna-flags wav-
ing in the breeze and solar panels
sparkling blue, we look for all the
world like a rolling showpiece of
alien technology.

So how does this system work? Why am |
doing this? What's next? This article kicks
off an article series by introducing the Win-
nebiko II from seven perspectives. . .

The Computers

The most celebrated feature of the bike
from the media standpoint has always been
its information-processing capability. The
original motivation behind all this was the
need to make intelligent business use of my
pedaling time—for every 20,000 miles trans-
lates into about 2.000 hours (a full business
year).

I have always carried a laptop, of course,
and still do. The Hewlett-Packard Portable
Plus is a robust MS-DOS machine with 1.2
megabytes of RAMdisk and all major appli-
cations software baked into ROM. . .and I
carry a battery-powered 3.5-inch disk drive
for archives. A daily routine involves hook-
ing the HP to the nearest telephone and
logging onto the GEnie™ network for my
mail. with everything from reader responses
to manuscripts routinely passing through my
modem.

But however wonderful the 9-pound ma-
chine is when I'm in camp, it becomes a piece
of high-tech luggage when I'm rolling,.
Somewhere in West Texas with a deadline on
my tail, it abruptly occurred to me that I
could vastly improve my effectiveness if I
could only write while riding.

Capturing ideas on-the-road now involves
two other computers. A Radio Shack Model
100, heavily modified, has been built into the
control console, with its screen located at top
center to minimize eye movement. The tiny
32K memory that came with the machine is
now only workspace, for with Traveling
Software’s ‘‘Booster Pak’’ I have upgraded
the lowly Model 100 to a quarter-megabyte
of RAMdisk—plus extensive ROM software
including an on-line dictionary, tree-struc-
tured operating system, database manager,
and even a brisk asteroids game for arcade-
style entertainment on those long desert
highways,

But where's the keyboard? In the handle-
bars, of course! Eight waterproof buttons
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Photo A. Called a rolling caricature of the information age, Steve
Roberts’ bike is a self-contained machine that has been his home and
office for over 15,000 miles. (Photo courtesy of GEnie, General
Electric Informaiton Services. )

nestled on the underside of the grips comprise
an efficient binary input device, with the feel-
ing of typing comparable to playing a flute. A
Motorola 68HC11 microprocessor (the bicy-
cle control processor, or BCP) spends much
of its time decoding and debouncing the han-
dlebar inputs, mapping them onto the virtual
switch matrix that the Model 100 still be-
lieves 1s attached to its keyboard port. A few
74HC chips complete the interface, waiting
for the appropriate column strobe for each
character and dehvering the corresponding
row codes.

When I'm on a roll with all this, I can type
comfortably at 30 words per minute—about
half my normal QWERTY speed.

The BCP has a number of other jobs as well
(see Figure 1). It manages the communica-
tions among the other processors (including
the packet TNC) by issuing control bits to a
crossbar network of analog switches. In *‘re-
mote mode,’" it responds to touch-tone com-
mands received by the Yaesu 290—speaking
to passers-by or performing security func-
tions. It monitors system variables ranging
from battery health to error conditions, and it
determines the overall **flavor’” of my inter-

. action with the bike.

All in all, the architecture of this Grand
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Fig. I. The Winnebiko control system's inter-
nal architecture.

Turing (o-less) Machine gives me
maximum flexibility: the soft-
ware simplicity of a multi-proces-
sor environment, a flexible hier-
archy that supports ongoing
expansion, and a battery-powered
system that can be phased down to
minimize current drain.

Bicycle-Mobile Packet

Perhaps the most entertaining
confluence of digital reliability
and radio black magic these days
1s packet, and it has become an
essential component of my travel-
ing circuits. There’s something
deliciously mad about playing
NET/ROMulan while cranking
hard through the hills of North
Carolina, sending text through the
satellite wormhole while causing
miniature waves of future shock
among passing locals.

On the practical side, my bicycle-mobile
packet station has become an excellent door-
opener in ham communities across the na-
tion. I can sign onto a local PBBS from a
hundred miles out of town or find myselfina
live packet QSO while inbound. On many
occasions, | have sent NTS traffic to new
friends from the road, thanking them for their
recent hospitality and letting them know we
survived the City. And, of course, the grow-
ing packet mail network has become an im-
portant layer in the closest thing I have to a
hometown: Dataspace.

The TNC on the bike is, of course,
CMOS—the TNC-200 from Pac-Comm.
With its LEDs remoted to the console and its
on-board power supplies disabled, this prod-
uct has been a trouble-free data communica-
tions link. And I have recently added custom
Model 100 PBBS software with some unusual
features. In addition to taking messages and
paging me, this system offers short down-
loadable system descriptions, beacon man-
agement from the menu, and remote control
or status-checking from a second TNC. Why
a BBS on a bicycle? It's one of the best fea-
tures of the system. I can now arrive in an
unfamiliar town, initiate a beacon identfying
the bicycle-mobile packet station, and stop
for dinner—then emerge from the restaurant
an hour later to find mail waiting on the bike
from local packeteers! The welcome message
explains enough about what we're doing to
whet the appetite of any serious technoid.

But there’s an interesting problem with all
this mobile packet equipment. How can I
have a stable network address while moving
around the country? On-board PBBS or no,
without constant juggling of everybody's for-
warding tables and the White Pages, I'd have
messages chasing me all over the US of A.
Indeed, this is what was happening until re-
cently—address management was getting to
be such a nuisance that | was seriously con-
sidering limiting my packet activity to local
contacts only.

But I now have a stable home BBS: the
address is KASOVA @ WA4ONG. Jim
DeArras in Richmond is WA40ONG, and his



system is a very active 4-port BBS
with Buckmaster's new online
CD-ROM call directory. Any mail
for KABOVA or KABZYW gets
forwarded into a local file, which
is automatically transmitted to my
mailbox (WORDY) on the GEnie™
network. While online, Jim's C
program also forwards any mail
from me into the packet gateway.
The whole system is elegant and
low-overhead—with packet mes-
sages simply showing up in my
electronic IN-basket no matter
where I happen to be. Ain’t tech-
nology wonderful?

Incidentally, I don’t need to

sit on the bike and play the han- Phoro B, A view of the Winnebiko 's console. (Photo courtesy of GEnie,
General Electric Information Services. )

dlebar keyboard to run packet,
A front-panel DB-9 accepts a ca-
ble to the HP, from which I can direct-
ly interact with any of the four console sys-
tem processors. This 1s the mode I use when
in the tent, beside the road, or parked in a
host’s garage.

2-Meter FM

It’s very difficult to imagine how I ever
traveled without 2-meter FM. Alone during
that first 10,000 miles, I must have passed
through the coverage areas of thousands of
repeaters—vaguely sensing the electronic
community swirling around me but never
connecting. I seldom lacked company, of
course, given the bizarre 2-wheeled door-
opener sparkling beneath me, but those end-
less hours alone on the road. . . pedaling. . .
pedaling.

A lot has changed. Built into the control
console 1s Yaesu’'s new FT-290R multimode
2-meter rig—the ideal choice for this applica-
tion. Every automotive transceiver I found
was a power hog. Every handheld rig bristled
with controls on all sides and was thus impos-
sible 1o panel-mount. But the 290 is intended
for portable operation (roughly 100 mA
standby), it's smooth and easy to operate, and
it lends uself well to console installation and
interfacing,

Operation is easy. There is a Plantronics
headset built into my bicycle helmet (the
“*brain interface unit’’), and a push-to-talk
switch in the left handlebar just under my
thumb. For fixed operation, I simply plug in
the standard Yaesu touch-tone mike.

Speaking of touch-tones, I have added an
SSI1-20C90 chip between the radio and the
BCP. The telephone-grade pad shown in the
console photo has always been a bit of a pain
to use, so I have switched to software-con-
trolled dialing. From the handlebar keys, a
special command tells the processor to buffer
a sequence, which is then transmitted to the
radio upon receipt of termination code. Since
repeaters differ widely in timing require-
ments, there is also a pass-through mode with
an adjustable *‘software one-shot’ on the
PTT line.

The 20C90 chip receives touch-tones as
well, and it is this feature that allows me to
remote-control the bike through the Yaesu.
From my HT, I transmit short command se-

quences which tell the BCP to do any of the

following:

*Speak one of 32 pre-programmed utterances
via the Votrax

*Sound the siren for N seconds

*Transmit local audio from the bike for N
seconds

*Pipe received audio to the console speaker

*Turn yellow flasher on or off

*Enable/disable security system

The value of all this is most apparent in a
“*security’’ mode. When I'm away from the
machine, [ don't want to worry about what's
going on around it. If my beeper sounds, I
simply tell the bike to transmit 10 seconds of
local audio, then select an appropriate speech
sting for it to say to the people standing
around. **Do not touch, or you will be vapor-
1zed by a laser beam!’" 1s a big favorite, as
1s: “"Hi there, pretty girl. Would you like
to ride on me?"" If it becomes necessary (o
genuinely intimidate someone messing with
the bike, I dispense with the cute stuff and
instead trigger a 130-dB siren (which can also
be set to happen automatically upon motion
detection).

Maggie has a 2-meter rig on her machine as
well—Yaesu's onginal 290, similarly in-
stalled on her front panel and powered by a
solar-charged battery, We spend most of our
on-the-road time on 145.52 simplex, and can
honestly state that ham radio has saved our
relationship: it's hard to imagine sharing a
bicycle tour without some form of radio com-
munications!

HF QRP

While 2-meter FM is a great tool for rou-
tine local conversation, it lacks the thrill and
mystery of HF (Yes, you kilowatts out there,
there really is mystery in the airwaves). |
agonized over it for months and finally did it.
My bike trailer now contains a Ten-Tec
Argonaut 515 with all the attachments, a bag
of dipoles and coax, a 4 amp-hour SAFT
NiCd, and the new ‘DX Handy’’ 10-meter
monobander from AEA.

Weight and power restrictions naturally
constrain me to QRP operation, but it fits the
whole spirit of a bicycle odyssey. In the first
month of occasional use (which translates
into getting on the air whenever ['m in one

place long enough to finish urgent
writing projects and throw a
dipole in the trees), | worked Ger-
many and 15 states—plus the
Canary Islands on 10-meter side-
band with the 2-watt AEA hand-
held. Have you ever really
thought about this?

Well, think about it. You take
some sliced rock, expose it to
sunlight, store the resulting elec-
trical current in a small box of
chemicals—then shake it up to a
few Megaheriz, modulate it with
your voice or wiggling fingers,
and shove it out into a wire. Total
power dissipated 1s about that of a
penlight or small Christmas tree
bulb.

Through a process that can best
be described as magic (despite efforts to the
contrary in textbooks), your signal disturbs a
slice of the electromagnetic spectrum. Thou-
sands of miles away, a stranger notices this
and invokes a similar process to call you by
name. Isn’t this a bit wondrous? Somehow,
doing it all with solar power and a bicycle-
borne mini-station emphasizes the dra-
ma. . . for I've grown quite jaded with 99 %-
reliable network communications after 5
years of life in Dataspace. But chatting across
the planet with a whisper of RF is an event
worthy of celebration. . .and this highlights a
major gap in the tools of our microculture:

How, exactly, do you express enthusiasm
on CW? Working VE7BRR in 150 Mile
House, British Columbia, on 2 watts from the
East Coast one night, I was moved to exclaim
my delight. Bur there's no exclamation mark
in the Morse code! 1 propose that we fix that,
at least informally, by adopting the new
symbol WW (short for WOW), as the Morse
exclamation point. Next time you find your-
self about to default to the boring old **HI
HI"'when what you really mean is hordamn!
try didahdahdidahdah.

I suggest this as a reminder that underneath
the technical gee-whiz and contact tallying
there lies a human element—which translates
into a major resource of friends and intel-
ligent contacts around the world. Once we
get past the Name, QTH, RST, RIG, ANT,
and WX data, there's a lot to learn. ..
unknown doors to open...and many new
friends to be had.

But keeping track of all those people gets to
be an interesting problem, especially when
you live on a bicycle. One of the HP's jobs is
to maintain my ‘‘hospitality database,’’ a key
resource for finding places to sleep. (The
latest repeater directory helps, too, as do
packet node lists.) But now | also carry a call
directory of all US hams on microfiche, pro-
duced by Buckmaster Publishing. Three sep-
arate packs with a total of 27 4 x 6-inch fiches
allow me to search by call, name, or city—a
priceless resource in a venture such as this
where the bottom line always seems to be
measured in human terms.

So what's ahead for the bike's HF system?
I'm about to have a go at mobile 10-meter
CW operation—using the handlebar key-
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board and the Model 100 to generate code and
the console LCD to display incoming and
outgoing text. With the sunspots coming
around, things are going to get mighty
strange in that band, . .

Solar Power System

“*So how do you power that radio?"" It’s
a common question on the local repeaters,
but the answer goes far beyond the basic
triad of photovoltaic modules, charge con-
trollers, and batteries. My entire existence—
entertainment, business, and road survival—
depends upon a stable electrical power
system.

A key word here is redundancy. There
are two Solarex 10-watt photovoltaic mod-
ules charging a pair of 5-amp-hour lead-
acid batteries (no NiCds here—the duty cy-
cles are too random). One battery is dedicat-
ed to computers, and the other runs lights
and the Yaesu 290. Console switches allow
the panels to be swapped relative to the bat-
teries—or the batteries to be swapped rela-
five to the loads. This arrangement allows
the computer battery to become a backup for
the lights during long night rides. . .and it
also lets me compensate for uneven illumina-
tion on the two panels since the rear PV
module is almost fully shaded when I'm
southbound this time of year. Charge man-
agement is handled by a trivial zener/check
diode circuit.

Sometimes it's necessary to charge from
the AC line, especially after extended rainy
periods or marathon night rides. A dedicated
LH Research switching power supply is built
in, with console switches determining which
battery gets to benefit from the power line.
To eliminate a heavy current-limiter, I sim-
ply switch the mode of the headlight when
charging the batteries from AC—putting it in
series with the switcher. A soft glow tells me
I'm getting about 400 mA.

The system described so far yields a pair of
self-maintaining 12-volt bike system power
buses, but there are a few other requirements.
The HF rig, as mentioned, has its own NiCd
(deep-cycling is appropriate here, unlike in
the console). And the H P computer has
about 2.5 amp-hours of lead-acid battery (25
hours worth), which can be fed solar current
by a cable to the trailer or AC by a plug-in
charger.

Subsidiary voltages—five of them—are
produced by a small aluminum box of switch-
ing supplies, all running from 12 volts and
switched in and out of micropower standby
mode as needed. These are based on Linear
Technologies LT-1070 chips running at
about 50 kHz, and were created by Glenn
Glassner of Columbus, Ohio. Producing up
to 3 amps of 5 volts and 1 amp eachof 3, 6,9,
and -12, this efficient unit takes care of all
loads in the Winnebiko system.

I can monitor all this with an Acculex digi-
tal panel meter, a delightful little unit that
requires absolutely no overhead and no
noticeable supply current. You can see it in
the control panel photo, displaying .28 amps
of net charge current—along with a neighbor-
ing thumbwheel switch that feeds it any of the
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system power buses, the output of either
LM10 charge current monitor, or the input
from a front-panel test jack.

The bike’s electrical loads are diverse.
All voltages appear on front-panel jacks for
accessories like the micro-TV or tent light—
and various forms of charge current are
likewise available to handle external batter-
1es. The 5-volt supply 1s heavily filtered for
the logic boards, the 6-volt supply runs
the Model 100, and the 3-volt supply takes
care of entertainment electronics. And the
12, well: it runs headlight, dimmable hel-
met/console light, tail light, red trailer flash-
ers, yellow barricade flasher, siren, security
system, 2-meter rig, an occasionally handy
CB, and even a cooling fan for the green-
house that exists between the dark blue for-
ward solar panel and the clear Lexan™ fair-
ing. Naturally, with all the potential for
problems in this difficult mobile environ-
ment, all supplies are fused, switched, cur-
rent-limited, and filtered.

Packaging and Maintenance

This is one of those issues that can take an
otherwise solid design and quickly turn it into
scrap. The Winnebiko II control system has
withstood thousands of miles of heat, cold,
vibration, potholes, crashes, condensation,
lightning, static, human abuse, and most
recently, a pickup-truck door in Whiteville,
NC. Even when ragged Washington, DC,
roads rattled my fillings and bent the unbend-
able 48-spoke undished wheel, the BCP kept
on ticking, flashing its little green “"OK™
LED in blissful ignorance of the brutal
pounding going on around it.

The entire console system unfolds for ser-
vice, and can be removed from the bike by
popping three toggle clamps, unplugging six
waterproof Lemo connectors, and lifting
straight up from the padded 70-75 aluminum
support platforms. Years of industrial control
system design taught me the value of equip-
ment serviceability, for no matter how per-
fect a prototype may seem it i1s but a rough
approximation of what 1t will someday
become. That has certainly been the case
here—bike control software is now at revi-
sion level 15.2, and my once-pristine docu-
mentation binder has been scarred by count-
less erasures, patches, afterthoughts, and
TO-DO lists. No complex system is ever
100% complete. . .or correct.

With all this in mind, I built the system to
support extensive diagnostics and develop-
ment. Only rarely have actual repairs been
necessary, but more times than I care to re-
member | have hunkered over the system in a
campground with logic probe in hand, ob-
sessed with getting the latest enhancement to
work. Documentation is always a major
issue, of course, so in addition to the paper
binder of schematics I carry a miniature
Keyan microfiche viewer with a large collec-
tion of IC databooks and system manuals on
film. (And what high-tech bicycle would be
complete without a robust *‘junkbag’™ of
T4HC chips and tinkering stock?)

The control panel itself began life as a
sheet of .090 aluminum, with the sides folded

back and the corners TIG welded. I used a
Bridgeport milling machine to cut the holes,
and made press-fit abrasion-resistant Lex-
an™ windows to cover the LCDs. The unit
was then bead-blasted and anodized, let-
tered with dry transfers through a two-
step centering process and protected with 35
coats of Krylon, interspersed with five hak-
ing cycles.

So how does it stand the weather? On the
road, a major issue is rain—which occurs
very reliably whenever we camp or hit the
road after a sunny indoor layover. The front
panel can be protected with a clear Velcro-
on cover that forms an effective seal with
both fabric side curtains and the console
aluminum utself. All this 1s under the fair-
ing, and further steps have been taken to
insure that no splashed or wheel-flung water
can work its way up into the electronics.
So far, the arrangement has kept the ele-
ments out of the system. . .and I often wish
that my body could receive the same level of
protection.

Fortunately, skin is highly water-resistant.

Life on the Road

Finally, let's take a quick look at the life-
style that results from all this.

Thanks to communications systems rang-
ing from computer networking to ham radio,
it no longer matters where in the country we
are. Business goes on. The term **wheeling
and dealing’’ has taken on new meaning. . .
and freelance writing no longer keeps me off
the streets. As long as there’s a little sunshine
to charge my batteries, | have reliable human
contact and computing power. As long as
there's a phone line for the modem, | can run
the company.

The net effect of all this is that **home’’ has
become a three-part affair, a surprisingly
tangible substrate for my nomadic existence.
The most obvious component is our whole
electronic cottage on wheels, of course—the
500-pound assemblage of tools, toys, and
bicycles that keeps us going. Then there's
America itself, a 3.5-million square mile
neighborhood that we prowl slowly from sea-
son to season. And then, profoundly impor-
tant but very hard to explain to the media,
there is the multilayered network of human
contacts—part Dataspace, part ham radio—
that keeps the loneliness at bay.

You see, we never really leave home at all.
It's inside us, around us, permeating our
daily existence like water and swealt, fresh air
and exhaust. The road has come to represent
stability: a strange but deeply familiar blend
of freedom and security. This is perhaps the
greatest surprise of the journey—the discov-
ery that change is an addiction and that the
pleasure in new friendship never ends. With a
bikeload of networking and ham radio gear.
there will never be a shortage of either.

So I'll see you online. . .on the road. . .or

on the air—and 73s from somewhere out
there!'E81

Steve Roberts can be reached at Computing
Across America, 1013 Warren Ave., Carv NC
27511 (919/467-48006).
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O ver the years our handhelds have
changed. They have gotten smaller and
smaller with more bells and whisties than
many larger HF rigs! | can even remember
the Drake 22. Well, the DX Handy is a back-to-
basics rig, using standard yet well thought-out
circuits.

The DX Handy is a hand-held 28 MHz SSB
transceiver with a QRP output of 2 watts. For
those up to it, CW operation is possible with
the built-in key. Operation frequency is crys
tal-controlled, with a VXO giving each crystal
about 50 kHz range. With ten meters coming
back strong, and with the new Novice en-
hancements, the DX Handy is something else.
Hand-held DX may seem far-fetched, but not
with the DX Handy.

The rig does not have a PLL, hence no PLL
noise or birdies in the receiver. In most PLL-
controlled handhelds, the speaker will cause
the PLL to modulate at an audio rate, causing
a nasty howl. The handy obviously does not
suffer from this problem.

Solid Quality

An attractive, light gray metal case houses
the DX handy. There is a good, solid feel of
quality in the radio. Unlike most handhelds, it
has no beit clip. Even with the whip antenna
fully collapsed, the antenna sticks up about a
foot. It would be a real kidney-killer if worn on
the beilt.

Four screws retain the front case, which
should make crystal changes easy. Nylon
washers under each screw protect the case.

Even the new operator will find operation a
snap. The radiohas basic features and noth-
ing more: off, on, volume and station selec-
tor—that's about it! There's not even a
squelch control.

The DX Handy uses a variable crystal oscil-
lator, or VXO.

The VXO warps the crystal’'s frequency by
50 kHz. The DX Handy has a two-position
switch for any two 50 kHz segments in the 28
to 29 MHz amateur band. Either of two crys-
tals can switch in from the front panel selector.

Crystals supplied with the DX Handy will
cover 28.250-28.300 and 28.300-28.350—
the middle of the new Novice phone bands on
ten meters! You can place the DX Handy any-
where in the ten-meter band with optional
crystals. Since most of the activity will be in
the Novice subbands, the DX Handy will
appeal to the new Novice market.

Review by Mike Bryce WBSVGE

AEA DX 10m Handy Review

The world in the palm of your hand!

This is a lot of radio for its size. Top controls
include the main VXO and receiver incremen-
tal tuning (RIT) knobs, the band segment
(crystal) select switch and volume control. The
top panel also provides a dual purpose S- and
RF output meter and jacks for an external
speaker and microphone.

The spacing between the speaker and the
mike jack looks very close to that which ICOM
uses in their line of handhelds. The ICOM
speaker/mike does plug right into the DX
Handy, but it doesn’t work. The DX Handy
requires a three-circuit plug for the micro-
phone connection.

The antenna connector is a standard BNC.,
AEA supplies a base-loaded whip and a 8' 3"
counterpoise wire in the package.

Other less-used controls are located on the
bottom of the unit. These include the battery
test and mode switches, and charging jack.
CW operators can use either the external key
jack at the bottom or use the CW key built into
the top of the radio.

The DX Handy comes with six standard
AA carbon-zinc batteries. While it is a nice
gesture from AEA, give the batteries to the
kids and go purchase a good set of alkaline
batteries.

On the Air

The receiver pops alive when installing the
whip antenna with the radio turned on. With a
10m band opening a quick tune of the VXO will
turn up stations from all over the country. The
very stable VXO exhibits good linearity. Also,
the smooth, detent-centered RIT control has a
tuning range of +2.5 kHz.

Operation couldn’t be simpler. Just extend
the whip completely, tune in a station, push
the side-mounted PTT button and talk. There
is no microphone gain control to adjust. The
red LED senD indicator will light, and the RF
output meter will deflect with the audio.

CW operation is a bit different. After proper
band segment and mode selection, the opera-
tor must push the PTT button and key the
radio, either by using the small push-button on
the top, or an external keyer. In either case,
the operator must keep the PTT button de-
pressed. Also, AEA apparently overiooked the
need to produce a CW sidetone.

At first | could not believe a handheld could
produce such excellent receive audio.
Several reports proved the excellence of the
transmit audio, too. Most contacts did not

{ Number 5 on your Feedback card

Advanced Electronic
Applications

P.O. Box 2160
Lynnwood WA 98036
Price: $380

believe | was using a
hand-held radio.

Notice in Figure 1,
the noise blanker is

— much more than two
diodes back to back. The noise blanker works
quite well on impulse noise like that produced
by automobiles.

There is nothing like working someone with
a watt or two. The DX Handy is no pileup
cracker, and QRP operation is not push-but-
ton communications. The uniqueness of ten
meter often produces surprising resuits. After
weeks of quiet on the band, a good opening
will prove the handy's two watts more than
adequate to make most contacts.

A counterpoise wire greatly improves the
performance of the whip antenna. The sup-
plied wire attaches to a screw on the radio. A
dipole, a quarter-wave vertical, or a small
beam may help immensely, (00.

The manual that comes with the DX Handy
explains other operating hints as well as differ-
ent antennas to use. The booklet contains
much information about working and calling
stations in the phone bands. This is aimed at
the Novice user. The schematic of the DX
Handy, however, is very hard on the eyes.
Also, there were no troubleshooting guides, or
any text on how the radio works.

Operators using NiCds in the DX Handy will
use the charger plug on the bottom. Failure to
turn the radio off and switch over to operate
without unplugging the 12 volts will cook the
radio. The dummy battery is a must when
using alkaline batteries. AEA does effusively
warn about this, and even includes two sche-
matics of preregulators to build to prevent this
from happening. To ease a lot of burden from
both the end-user and the AEA service techs,
AEA should have allowed for a buiit-in regula-
tor to run the unit directly from a 12-volt
source, Apparently, anything over 12 volts
input will damage the unit and void the war-
ranty. That's my one big complaint—the only
other down points were no sidetone and an
easier-on-the fingers PTT.

The proof of the pudding is that it works. My
first QSO may not set records, but it sure was
fun. | was standing in my backyard talking to
NBAKO in California: Coast-to-coast S-9 com-
munication with only two watts of RF, the whip
antenna and the counterpoise wire! That, my
friends, is a lot of fun; and that is what you can
have with the DX Handy B8
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New FL-4 UHF

Helical Resonators

installed in Receiver
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards

SCR200A-VHF SCR450A-UHF

* Totally Advanced Design!

*8 Pole Front End Fltr. + wide dynamic range—
Reduces Overload, Spurious Resp. & Intermod.

*Sens. 0.25 pV/12dB SINAD typ.

*Sel.-6dB @ + 6.5 KHz.-130dB @ +30KHz. (8 Pole
Crystal + 4 Pole Ceramic Fltrs.

*'S Meter’, Discriminator & Deviation Mtr. Outputs!

*Exc. audio quality! Fast squelch! w/0.0005% Crys-
tal. (“Super Sharp” IF Fitr. also avail.)

* New! 30 KHz B.W. IF Filter
for High Speed Packet.

Complete Receiver Assemblies

*Revr. Board mounted in shielded housing.

*Completely assembled & tested, w/F.T. caps,
50239 conn.

*As used in the SCR 1000. Ready to drop into your
system!

*UHF Rcvr. Assy. Now Available w/Super Sharp FL-
4 Helical Resonators. Greatly reduces IM & “'out of
band" interference!

Receiver Front-End Preselectors

*FL-6: 6Hi Q Resonators with Lo-Noise Transistor
Amp (2M or 220 MHz)

*FL-4H: 4Hi Q Helical Resonators & Lo-Noise Tr.
Amp. in shielded housing. (420-470 MHz)

*Provides tremendous rejection of ‘‘out-of-
band’’ signals w/out the usual loss! Can often be
used instead of large expensive cavity filters.

*Extremely helpful at sites with many nearby trans-
mitters to "filter-out”’ these out-of-band signals.

Call or Write for
Data Sheets

For 10M, 2M, 220 MHz, & 440 MHz

ID250A CW ID
& Audio Mixer Board

circuit and “‘Emergency Power ID"’
option.

*4 input AF Mixer & Local Mic. amp.
*PROM Memory—250 bits/channel.

=Jp to 4 different ID channels!

*Many other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.

eComplete solid state control for rptr. COR ‘Hang"
Timer, *'Time-Out™ Timer, TX local & remote Shut-
down/Reset, etc.

sIncludes inputs & outputs for panel controls &
lamps.

Power Supply Boards = ..,

*« SCP12 12VDC @ 0.3A MAX. OUT.

* SCP512 12VDC @ 1A & 5VDC @ 0.4A out.
(1.1A total max. out.)

* SCP512A As above, but also w/—12VDC @ 0.1A

ey el N Plug-in
TS "] Coding Card

TTC300 TOUCH TONE CONTROLLER

*High performance, Super versatile design. To con-
trol any ON/OFF Function at a remote site via DTMF
Radio Link.

*Uses new high quality Xtal Controlled Decoder IC,
w/high immunity to falsing

*Decodes all 16 digits

*3 ON/OFF Functions per Main Card. Easily expand-
able to any no. of functions w/Expansion Cards.

*Codes quickly field programmable via plug-in Cod-
ing Cards. Many unique 3-digit codes available. Not
basically 1-digit as with competitive units.

*_atched or pulsed outputs.

*Transistor Switch outputs can directly trigger solid
state circuitry or relays, etc. for any type of control
function.

*Low Power Consumption CMOS Technology.
5VDC Input. Gold-plated connectors.
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SCP30 HEAVY DUTY 30 AMP

RACK MT. POWER SUPPLY

* 13.8 VDC out. 115/230 in, 50/60 Hz.
* 30A @ 70% duty, 25A @ 100% duty.

* Massive 30 Ib. Transformer & Heat Sinks.

*improved! Now includes ‘“‘audio mute”
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Spectrum Repeater/Link

High Performance Boards & Sub-Assemblies

These are professional ‘‘Commercial Grade’’ Units—Designed for
Extreme Environments (—30to 60° C.) All Equipment Assembled & Tested.

Improved SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

*10 Wts. Output. 100% Duty Cycle!

*Withstands High VSWR

*True FM for exc. audio quality

*Designed specificially for continuous rptr. service.
Very low in “white noise."”

*Spurious— 75 dB. Harmonics —60 dB.

*With .0005% precision grade xtal.

+*BA-30 30 Wt. Amp board & Heat sink, 3 sec. L.P
filter & rel. pwr. sensor.

*BAT75 75 Wi. unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing

*Same as used on SCR 1000 & 2000X
«Completely assmbid. w/F.T. caps, S0239 conn.
+10, 30, or 75 Wt. unit,

SCT 410B UHF Transmitter Bd. or Assy.

eSimilar to SCT110, 10 Wts. nom.

*Includes “on board' proportional Xtal
Osc./Oven circuitry for very high stability!

*BA-40 40W. UHF AMP. BD. & HEAT SINK

SCAP Autopatch Board

*Provides all basic autopatch functions

eSecure 3 Digit Access; 1 Aux On-Off function, Audio
AGC; Built-in timers; etc. Beautiful Audio!

«0/1 inhibit bd. also available

e\Write/call for details and a data sheet

RPCM Board

e Jsed w/SCAP board to provide '‘Reverse Patch"
and Land-Line Control of Repeater
eIncludes land-line “‘answering’ circuitry

Lightning Arrester For Autopatch

*Gas Discharge Tube shunts phone line surges to
ground

eHandles up to 40,000 Amps!

*The Best device available to protect Autopatch
equipment from lightning damage. $17.00 + S/H.

[E777SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S9 * Norristown, PA 19403 « (215) 631-1710 » Telex: 846-211

“When You Buy, Say 73"
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INDUSTRIAL QUALITY
REPLAGEMENT BATTERIES ?, 40 40X PRESENTING 4¢ 4¢ 4 R
FOR COMMUNICATIONS CABLE TV
Nickel-Cadmium,Alkaline,Lithium,etc. DESCRAMBLERS

Ex*xx* STARRING ®* &% &«

QEP’s SALE CONTINUES

Due to the increase in copper
prices, all coax cable WILL
increase. Better b it NOW.

Repair Packs For JERROLD, HAMLIN. OAK e BELDEN 9913 low-loss
ICOM* KENWOOD, YAESU. AND OTHER FAMOUS MANUFACTURERS 500 ft Roll $185.00 39¢/ft
SANTEC, AZDEN, TEMPO, o FINEST WARRANTY PROGRAM AVAILABLE : S :
CORDLESS PHONES... AND MORE! S SR REDNL/MISOLEMALE PRICES IV U S e BELDEN 8214 (foam)

500 ft Roll $150.00 or 33¢/ft.

e BELDEN 8267 RG-213
500 ft Rul'l $185.00 or 39¢/ft.

e BELDEN 8268 RG-214 silver 1.35/ft.

* DRDERS SHIPPED FROM STOCK WITHIN M HODURS
| $A 095 FOR FREE CATALOG ONLY 1-B00-345-8927

~ E.H. YOST & CO. =S
/ \ EVERETT H, YOST KB9XI 7326 RESEDA BLVD. DEPT 1812

%4 7344 TETIVA RD. RESEDA, CA 91335
,,aa SAUK CITY. W1 53583 CIRCLE 178 ON READER SERVICE CARD AMPHENOL SPECIALS
'9 “é'iuﬂ‘:'”gsg Cra“‘flﬂéz-—‘- EE-E?E nilverl{mica filled) $1.25
- JG- 'N" male cable end 2.75
é [ ] R S UG-21D N’ (fitted for 9913) 3.50

CIRCLE 112 ON READER SERVICE CARD UG-23D 'N' female cable end 3.95

o CADDELL U
< COIL CORP. ¥

UG-29A 'N' Barrel Ejackﬂjack 4.50

UG-57B 'N' Barrel (plug-plug 65.20
UG-58A 'N' Chassis receptacle 3.560
UG-83U "N'" Plug to UHF adaptor B.00

Copper-clad 14 ga. (7x22)

The 5289 93 Bulictacnted QRV Solar Power Sepply keeps your
repeater on the air ‘round the clock or powers your 100 want HF

35 Main Street e e e o e i foot (any lagth)
€ e R v — e entical to Belden 8000
P‘l’]‘“lt"i‘"t". VT 057(}4 Add $10S & H. Info Sec sase AnfennasWest VISA & MASTER CARD A
Y 1971 N. Oak Lo, Provo, UT 84604 (801) 374-1084 CCEPTED
802-287-4055 ; SHIPPING IS ADDITIONAL

CIRCLE 89 ON READER SERVICE CARD Call TOLL FREE

1-800-USA-9913

BALUNS
Get POWER 10 your antenna! Our Baluns are

already wound and ready for installation in your — +« OMAR - —
transmatch or you may enciose them In a I_ FOR ALL YDE%%I?EEA?E;EDS _l in NJ 201-BR7-6424
weatherprool box and connect them directly at SPE | v
the antenna. They are designed for 3-30 MHz op- CIAL PRICES on all 110-4 Route 10

eration. (See ARRL Handbook pages 189 or MFJ PRODUCTS « A.R.R.L. PUBLICATIONS | East Hanover §
6-20 for construction details.) N.J. 07936

I and other Ham Radio equipment!
e 404-466-3241 —

| OMAR ELECTRONICS * Omar Pupo WASFON |

[ ATE 1 HIGHWAY 81 SO. = LOGANVILLE, GA 30249 |
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FELLOW RADIO AMATEURS,

You ve discovered the greatest hobby in the world. And 73 Amareur Radio captures the excitement of amateur
radio like no other ham magazine in print today. With 73 . you'll have fun discovering the thrills of this great hobby .
And while you're at it, you’ll also learn more about ham radio

Don 't take the risk of missing out on all 73 has to offer. You can have your issue of 73 delivered to your home
every month for just 519.97 (12 issues)—that's 43 % off the cover price!
And with every paid subscription we'll send you a FREE GIFT: a great looking 73 baseball cap.
A home dehivered copy of 73 means you'll never miss out on these tremendously popular
monthly columns:
eConstruction projects: The most homebrew projects anvwhere
* Product reviews: Belly-to-belly matchups of new gear.
* Acrial View: Everything you'll ever want to know about antennas.
*QRP: For low power alicionados.

| wuae SAME DAY SHIPPING wewe
TNX JIM N2GKW & BILL KAZ2QEP

100 Watt (4:1, 6:1,9:1, or 1°1 impedance-select one $ 1050
Universal Transmatch 1 KW (4:1 impedance) 1450
Universal Transmatch 2 KW (41 impedance) 17.00
Universal Transmatch 1 KW (6:1. 9.1 or 1:1-select one) 16.00
Univarsal Transmatch 2 KW (6:1, 8:1 or 1:1-select ane) 18.50

CIRCLE 30 ON READER SERVICE CARD

*WEATHERSATS: Get the latest fax on the weather.
eNever Sav Die: And you bet I won't.
® /3 International: 73 Amareur Radio 1s the only ham magazine
with monthly news from every corner of the world.
e - R | D ’ [ want to receive my copy of 73 Amateur Radio at home I
: it e ¢very month, Please start my subscription immediately: I
! Y | vear (12 issues) for $19.97 and a FREE 73 BASEBALL CAP!*
| Name [
Address I
¥ City = State_____— - p
L. Bill Me L Check Enclosed . Charge my credit card !
- SUBSCRIBE TODAY ey |
| | | s MC Visa Amex Exp. Date
And remember—with every paid subscription Sianargra
! order, you ‘Il recerse a FREE ?j BASEBALL Offer valid tor 4 hmited tume only, Canadian and foreign surface orders: %27 per yvear (12 issoes) ULS. funds
I 1 : . : = -t - ; o) = Please aliow -6 weeks for deiivery of hirst issue, *Free gifts are sent to paid subscribers only.
| CAP.and SAVE43% OFF THE COVER PRICE! Muall Coupon to: 73 Amateur Radio , P.O. Box 93], Farmingdale, NY 11737-9611 78268BC
|
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73 R e Vie w by Marc Stern, NIBLH

Kenwood TR-751A
Multi-mode VHF Transceiver

Kenwood USA Corporation
2201 E. Dominguez St.
Long Beach CA 90810
Price Class: $630

A standard for years to come.

PR e

KENWOOD

44 MHz ALL MODE TRANSCEIVER TR-751A

AUTO

N NN I nev

1 2 3 4

FSTEPF SCAN L
6 4 8

A n old saw claims that the more things
change, the more they stay the same. It's
only partly true for amateur radio. Radios still
transmit and receive, and still use RF, but
features of our radios have changed radically
over the years.

Hams in the hobby more than five years will
have seen HF rigs become synthesized,
miniaturized, and microcomputer-controlied.
HF rigs now have dual VFOs, built-in general
coverage receivers, built-in narrow CW and
SSB filtering, up to 100 memories, and the
ability to be controlled by an external personal
computer. There's even a rig—the Yaesu
767—that serves as the platform for not only a
complete HF station, but also a fairly complete
VHF/UHF station. An operator can add mod-
ules on it for 6 meters, 2 meters and 70 cm.

If this is the case for HF, imagine what's
been happening at VHF and UHF.

Rigs have become incredibly compact and
are still capable of 25 to 50 watts of output.
VHF rigs have 10 to 20 memories and can
have such items as built-in CTCSS tones for
tone access, digitized voice, limited access,
and liquid crystal displays.

Contrast this with one of the standards of a
few years ago, the ICOM IC-255A. It was state
of the art for 1980 and sported a microproces-
sor, light emitting diode display, dual VFOs,
RIT, five memories, and high or low power.
(All this is standard now.) It also had more
than enough audio and was about as rugged
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a transceiver as we’ve run across in a long
while,

However, the radio was big, on the order of
about five pounds and measured in at about
6" x 8" x 2", Also, it didn't sport many of the
features we take for granted today, such as
repeater reverse, repeater offsets stored with
frequency, priority channel, built-in CTCSS
tones, and the ability to resume scanning after
it had found a busy frequency.

The state of the art only seven years ago
was far different than it is now.

Today's Technology

Let's return to today's state-of-the-art and
look at one of the more capable multimode
VHF rigs on the market, the Kenwood TR-
751A. It is an example of just how far the radio
art has come in less than a decade.

For starters, the TR-751A has a GaAsFET
front end, something that was only dreamed
about a few years ago. This development
radically increases the sensitivity and dynam-
ic range of the TR-751A. In fact, when |
checked my TR-751A against one of the
standbys of the 2-meter multimode world, the
ICOM IC-251, we found that the 251 needed a
preamp to match the performance of the TR-
751A right out of the box.

Further, the TR-751A is far more linear in its
operation. While tuning through a signal with
the IC-251, the operator can hear the distinct
frequency changes in the signal's beat note. It

sounds not unlike a multi-tone commercial
paging device. In contrast, the TR-751A tunes
smoothly through the signal with no trace of a
changing beat note.

Automatic QSY

Introduced last year, the TR-751A’s built-in
microcomputer programming has an interest-
ing feature. When in the Channel Search (CS)
mode, the TR-751A waits for a similarly
equipped Kenwood with the same feature acti-
vated. Once it senses that it has connected
with another Channel Search-equipped
transceiver, the TR-751A synchronizes with
the other unit and they both hunt for an open
simplex frequency—presuming they are in
simplex range, of course—and both rigs auto-
matically QSY.

it's a greal way to keep repeater use 10 a
minimum, especially when the operators are
capable of simplex operation. How many
times have high-power VHF transceivers
been used for repeater operation from fixed
stations? It seems that more and more, re-
peaters are replacing simplex or 75 meters for
local ragchewing, which isn't the purpose of
repeaters in the first place. Repeaters are
meant to allow reliable mobile communication
when two mobile stations are out of sight of
one another or for low-power station-to-station
work when the radio’'s output can t be used for
simplex work. Hams outside North America
tend to appreciate this point much more.



Front Panel

The TR-751A uses a liquid crystal display
(LCD). Much like a personal computer's CRT,
the backlighted, green LCD displays frequen-
cy down to the nearest 50 Hz. It also indicates
whether the operator has the alert feature acti-
vated; the frequency increments (50 Hz, 5
kHz, etc.). memory recall mode; the shift
(plus, minus or simplex) for FM and repeater
work; optionalsubaudible tone selection; and
the frequency lockout. Further, the LCD indi-
cates when it i1s in "‘open channel'’ search
mode, and when the coded squelch option
has been activated. The "'open channel™
search is one of the newest features of the
Kenwood VHF lineup.

The LCD also has a standby mode indica-
tor, which shows the features in that mode, an
indication the TR-751A is in memory mode,
where the memory number is indicated, and
whether the RIT is activated.

The TR-751A’s front panel is clean, easy to
use and, sensibly arranged. All of the func-
tions dealing with frequency are grouped in
the upper left, while functions applying solely
to radio operation are grouped below. In the
center is a large frequency selection dial,
while mode and memory buttons are grouped
to the right.

The rig features a genuine analog S/RF
meter that doubles as a relative power output
meter, It's a refreshing change in these days
of LED metering. Just above and below the
S/RF meter are the status indicators, and
pushbuttons dealing with coded squelch (Dig-
ital Code Squelch) and Digital Channel Link
(DCL) are in the upper right. Altogether, it's a
well done and well thought out front panel.

Automatic Mode Selection

This unique feature is one of the nicest on
the TR-751A. Kenwood took the ARRL band-
plan and put it into silicon memory. The result
is that the rig does some thinking for the oper-
ator. The allotted mode is called up automati-
cally at a spin of the dial. For example, in the
automatic mode when tuned below 144.100,
the CW indicator lights up; above 144.100, the
USB indicator is lighted. In the repeater seg-
ment of the band, the FM indicator automati-
cally lights. It makes this multi-mode rig a
pleasure to use not only in contests (mine has
seen more than one) as well as mobile. Let the
radio worry about which mode and concen-
trate on logging or driving.

Other Bennies

The TR-751A also has more than enough
punch for most situations. With a high-power
setting of about 25 watts (it measured about
28 on my wattmeter) and a low-power setting
of 5 watts, | found that it had more than
enough power for mobile and contest work. |
used a four-element beam and a short length
of feedline so the effected radiated power of
the lash-up was more than competitive with
other stations. The high power setting will
also drive most makes of high-power amps to
200 watts.

Another nice feature is the large, finned
heatsink. The TR-751A provides more than
enough heatsinking to operate at high power

for hours with no problems.

The Receiver Incremental Tuning is also a
very nice feature. It only works on receive, but
when used in conjunction with 50 Hz resolu-
tion of the LCD, the operator can zero easily in
on any station. On the down side, only a small
indicator in the display indicates the RIT is
activated. The receiver frequency remains the
same and the transmit/receive frequency off-
set is not obvious.

On the air, the GaAsFET front end easily
picks up weak stations and, even though the
rig is very sensitive, it didn't complain in the
presence of other RF signals. There was some
increase in received noise, but it wasn't
bothersome. A small adjustment of the RF
gain control took care of overly-loud stations.

The noise blanker is also effective against
most kinds of pulse-induced noise, such as
ignition noise. It managed to quiet more than
one noisy ignition when | was using it mobile.
The transmit and receive audio are superb in
both FM and SSB modes.

The only things | fault are the documenta-
tion and the price. At over $600 for the basic
rig without the Tone Encoder or Voice options,
it is quite expensive, especially for a single

band muitimode rig. The rig offers FM, side-
band and CW, as well as DCL and a GaAsFET
front end, but it’s just as true that it's only for
one band, rather than two, | suppose it's as
much a result of the yen-dollar readjustment,
which has made just about every imported
item expensive.

Documentation

The documentation seems as if it were writ-
ten by a person with little knowledge of the
American idiom. It's rough and makes little
sense in places. However, it does come
through in the areas where it has to: program-
ming and using the rig. The graphics are first
quality and carry the user guide where the
language falls down.

Overall, | enjoy using my TR-751A. It has
some great specifications and quality fea-
tures. And, like its predecessor, the TR-9130,
the TR-751A should be a standard for many
years to come. k8]

Marc N1BLH is an engineer at Digital Elec-
tronics in Boston. He reviews regularly for 73
and may be reached at 555 Worcester Rd.
Framingham MA 01701.

Number 7 on your Feedback card

73 Review by Larry Ledlow, Jr. NASE

portable?

Mobile Commodore 64
Porta-Pow’r-Pak
Who says the C-64 isn’t

Ludvigson Electronics
415 N. Duluth

Sioux Falls, SD 57104
Price Class: $80

ave Ludvigson is a pretty clever guy.

Commodore 64 users who could find
uses for their computers in the field and on the
road should love his latest offering. The Porta-
Pow’r-Pak cuts those ties with the world of
alternating current and allows the computer to
go where the action is. Headed for foreign
lands? The Porta-Pow'r-Pak is available for
both American and European versions of the
computer.

Porta-Pow'r-Pak provides the C-64 or
C-64C with all the voltages necessary
for proper operation from any 13.8 VDC
source. It will support datasette, user port,
and game cartridge attachments. Users
are reminded that C-64 memory expansion
modules require more current than the supply
can provide, though. Normal C-64 current
requirements are under 1.8 amperes.

The unit measures 6" x 3" x 1.5" and
weighs less than 12 ounces. Three cooling
fins atop the flat black case provide heat sink-
ing. A fused cigarette lighter plug provides DC
power to the unit, while a 7-pin DIN connector
attaches to the computer.

The device is user-serviceable, and those
who like to dig into products will find the glass

epoxy circuit board and component place-
ment very professional. This is a quality
product.

During extended operation the Porta-Pow'r-
Pak gets noticeably warm, and the documen-
tation warns of keeping the unit away from
heat sensitive materials like plastic. The sup-
ply's wiring should also be kept away from the
cooling fins to prevent possible damage.

The instructions inluded with the prototype
show how to modify a Commodore 1541 disk
drive for 12 VDC and 110 VAC operation.
These instructions could be somewhat more
explicit and should include better artwork for
the modification. A successful conversion will
allow truly portable Commodore computing.
The Porta-Pow'r-Pak manual also refers to a
1581 power supply, not yet available, which
will allow portable disk operations, also.

Portable packeteers, emergency volun-
teers, and mobilers should find the Porta-
Pow'r-Pak pretty darned handy. The C-64 isa
proven workhorse in thousands of ham
shacks, and now there's nothing keeping
those computers from field or mobile use. Like
| said, Dave is a clever guy, and this product is
a fine example of his handiwork J5i]
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Deluxe Transverter for

1750 Meters

Your Ticket to the VLF Experimenter’s Band

hat could possibly be interesting

about a group of frequencies that are
so low, most people mistake them for band-
width? Or how about an antenna that for all
practical purposes could be long enough to be
used as a telegraph line between two mid-
western towns? These large dimensions, and
the mystery that follows the 1750 meter band,
are just a part of the fascination that a few
people, often referred to as “‘Lowfers,”’
share in experimenting and communicating
on this otherwise neglected band.

Unknown to many amateur radio enthusi-
asts, the FCC has allowed license-free use of
frequencies from 160 to 190 kHz, with a
power restriction of up to | watt input to the
final. and a maximum antenna length (includ-
ing feedline) of 50 feet. There are no restric-
tions placed on the receiving equipment used
or the type of receiving antenna.

Surprisingly, one watt often offers power-
ful flexibility. My CW beacon "‘PLI"" trans-
mitting on 183.63 kHz is regularly heard
several hundred miles away. Another station,
Z2 transmitting from San Simeon, CA, has
received reception reports from even greater
distances: over 2000 miles away in Hawaii!
The FCC does not restrict the mode of trans-
mission, and everything from AM and SSB to
CW and RTTY have been used succesfully.

Few people have mastered the 1750-meter
band because of the lack of readily-available
commercial equipment. You simply don't go
out and choose the transmitter, receiver, and
antenna you want. In most cases, you have to
build your own gear, and with the right equip-
ment and the night choice of antenna, the
1 750 meter band becomes truly addicting.

Easy to Build Transverter

Transverting from 80 meters provides a
simple way to get onto the Experimenter’s
Band. Home-brew transceivers often present
complications, but transverting from most
commercial equipment eliminates most prob-
lems. When the transverter is in the receive
mode. the 80-meter band of your transceiver
is converted into a longwave receiver capable
of receiving any signal from 5 to 450 kHz.
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by David Curry WD4PLI

Any type of signal from AM to FSK can be
received, only limited by the mode capabili-
ties of your ham transceiver. The transverter
is broadband, and does not require tweaking
nor tuning either for receive or transmit oper-
ations.

During transmit operation, you simply
transmit normally on 80 meters between the
legal band limits from 3.66 t0 3.69 MHz. The
signal is converted down converted from 160
to 190 kHz. which are the lower and upper
frequency limits of the 1750)-meter band.

Remember not to transmit outside the band
limits, either below 160 kHz or above 190
kHz, because these frequencies are used
heavily by government, aircraft, and many
other services. The transverter features a
bandpass filter to eliminate transmission out-
side the 1750 meter band, as well as harmonic
energy above 200 kHz.

Much of the guesswork and trouble that
often leads to disappointment is eliminated
with this proven circuit, leaving more time 1o
explore and enjoy this truly amateur band.

Transverter Mixer

The heart of transverter is, of course, the
mixer MX 1. It upconverts receive signals on
the longwave band to 80 meters, and down-
converts transmit signals from 80 meters to
the 1750-meter band. Remember that 1750
meters (160-190 kHz) is just a small portion
of total longwave spectrum and the only area
where you are allowed to transmit. The cir-
cuit uses a doubly-balanced diode ring, which
provides an excellent dynamic range, low
noise. and local oscillator rejection. You
might think it would be necessary to use two
mixers, one for receiving and the other for
transmitting, but the diode ring mixer is
changed to either receive or transmit by the
relays K1 and K2. This eliminates the need or
cost of using two. Let's imagine the
transverter in the receive mode and start at
the beginning of the circuit with the input
portJ1.

Receive Conversion
As you can see in the schematic (Figure 1),

the input signal flows from J1 through relay
KI1A to S1 which is the “‘receive select’
switch. This switch is useful it a different
antenna for receive is required for improved
reception such as a loop or active whip. In the
normal position, it's connected to the 1750-
meter port, J1, or switched to the auxihiary
input. The received signal is sent through
switch S1 to the input of the low-pass Cheby-
shev filter, comprised of C1-C4 and L1, L2.
This filter has a very sharp roll-off starting at
450 kHz, which eliminates overload or IMD
from strong AM broadcast stations and other
out-of-band signals. Signals below 450 kHz
pass with minimum attenuation.

Filter output 1s matched into the input port
of Q1, alow noise, high gain J-FET operating
in a grounded-gate, broadband confligura-
tion. The grounded-gate type of operation 1§
known for good stability and low signal dis-
tortion. The gain of the amplifier is approxi-
mately 10 dB and compensates for the 6 dB
loss in the mixer and the 4 dB lost in Q4 and
the low-pass filter. The transverter is set as
close as possible to unity gain. Output of this
stage is transformed to 502 via T1 and routed
through K 1B to the input of mixer MX-1.

Unique LO Design

The local oscillator used here 1s an un-
usual design, first brought to my attention
from an article about crystal oscillators by
Ulrich Rohde. What makes this circuit so
worthwhile is the way the crystal, Y1, is
configured between the oscillator transis-
tor Q2, and the Class A amplifier, Q3. Y1
placed in this fashion acts as a high-Q filter,
which greatly attenuates harmonics and local
oscillator noise. Capacitor C9 is used to ad-
just the crystal frequency to 3.5 MHz. Q3
operates in the common base configuration
and amplifies the LO to approximately +7
dBm. At this point, the Pi-matching circuit,
consisting of C15, LS, and C16, match the
output of Q3 to the 5002 input impedance of
mixer MX-1.

The sum and difference frequencies from
the output of the mixer go directly to load
resistor RY and the input gate of Q4, which is



used as a source follower. This gives opti-
mum isolation between the mixer output and
the next stage. There is a loss in using this
type of circuit—the source of Q4 and the next
stage acts as a voltage divider—but the advan-
tages outweigh this disadvantage.

By using R9 as a load resistor for the out-
put of mixer MX-1, all the sum and differ-
ence frequencies including their harmonics
will see a true 50Q) load, which optimizes the
3rd order intercept point. Gate capacitance
of Q4 1s minimal and ignorable at these
frequencies. This approach obviates the need
for triplexers in the receive and transmit
path. The source of Q4 is coupled to the
receive port of the 80-meter transceiver
through relay K2A and K2B, and the DC
blocking capacitor C17.

J4 provides +12 Volts DC for operating
any accessories or preamplifiers during
receive mode, and goes low during trans-
mission.

Transmit Downconversion

This next situation is the transverter in the
transmit state, taking an 80 meter transmit
signal from the amateur transceiver and
downconverting it to 1750 meters. PointJ1 is
used as the control point to turn the
Transverter from transmit to receive, or visa
versa, and is connected to the terminal on the
back of the transceiver that has a NORMAL-
LY-OPEN and COMMON relay points.

Almost all transceivers have auxiliary or
accessory terminals for controlling outboard
equipment like this. A careful look in the
manual or even a check (with the help of a
VOM) of each point on the terminal, will
reveal the points corresponding to the nor-
mally-open, common, and normally-closed
relay positions.

Usually, the accessory jack is female with
eight or nine pins. and includes a normally-
open, common or ground, and a normally-
closed pin. The normally-closed pin is not
used while the common is connected to
ground, and the normally-open pin connected
to J3 on the transverter. This will synchronize

the transverter to the transceiver by energiz-
ing K1 and K2, when going from receive to
transmit and vice versa. If no connection to
the transceiver 1s possible, a manual switch
can change the transverter mode. One part of
the switch is connected to J3, and the other
part of the switch goes to ground.

During transmit K1 and K2 are energized.
The RF power from the transceiver goes into
the 80-meter port J2, through K2B and into
the 30 dB attenuator pad which consists of
R13-R18, R19, and R20. This pad lowers the
signal to an acceptable level for the mixer
MX-1. The signal goes through relay K1B,
and into the mixer where it is mixed with the
local oscillator. The output sum and differ-
ence frequencies from the mixer are sent to
the source-follower transistor Q4, then
through K2A to the low pass filter comprised
of C19, L6, and C20. The filter eliminates the
sum frequencies around 3.68 MHz, but
allows the difference frequencies from 160 to
190 kHz to pass.

With the signal already filtered, it is ready
to be amplified to a usable output for trans-
mission. Transistors Q5 and Q6 operating in
Class-A mode amplify the low-level signal
from the output of the filter to drive output
transistor Q7. Q7 is an inexpensive, durable
audio transistor that has ample gain at these
frequencies for maximum performance. The
bias that sets Q7 in class AB operation is
controlled by regulating transistor Q10, R32
adjusts the current through Q10, which in
turn controls the quiescent current of Q7.

The collector of the PA transistor Q7 is
coupled to the 50 Q output impedance by
transformer T3. T3 and C30, C31 form a tank
circuit with a loaded Q that is low enough to
cover the entire 1750-meter band. The output
power from T3 is passed through relay K1A
to J1, which is the 1750-meter antenna port.

For best results, it is very important that the
transmitting antenna resonate at the desired
frequency, and coupled to the transmitter
efficiently. The transmitter PA is flexible to
various forms of matching circuits, and a
proven method follows later.
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Figure 1. Schematic of the 1750 meter transverter. Note the unusual design of the local oscillator, which

greatly attenuates harmonics and oscillator noise.

The transverter operates from a 24 VDC
regulated supply. or any well-filtered and
regulated supply capable of delivering at least
| amp from 18 to 26 VDC. Q12 supplies a
regulated 12 volts to all active components
except the PA transistor Q7, which uses the
power directly from the 18 to 24 VDC power
input.

Construction

Figure 2 shows the circuit board positive to
aid construction. A ground plane on the com-
ponent side of the circuit board adds stability.
An easy way to make the ground plane is to
cover the ground plane side of the circuit
board with masking tape before etching the
board. Make sure the corners are especially
well-covered. Only the foil side is etched; the
ground plane side is left untouched. Remove
the tape after etching and drill the holes from
the foil side. Finally, use a larger drill bit to
countersink the holes from the ground plane
side enough to adequately clear all part leads
through the board. The ground holes do not
need to be countersunk.

The parts are inserted into the board
using the component layout (Figure 3).
viewed from the foil side through the board to
the actual component. Each type of compo-
nent has its own symbol, as shown in the
illustration, to help visualize the type of part
and its value. All components, except for
three resistors R16-R18 (which mount
against the foil side), are mounted on top of
the ground plane side and part leads soldered
on the foil side. Some grounded leads are
soldered on both sides to improve the ground
on the foil side, and are marked in Fig. 4 by
the symbol, "*/"". Install resistors and capaci-
tors first.

Q7 also uses the ground plane of the circuit
board as a heat sink. Use a mica insulator
between it and the board, and cover both
sides of the insulator with heat sink com-
pound.

Wind all toroid inductors evenly and tight-
ly, winding the side that has the most turns
first. After a toroid has been wound, strip the
enamel from the wire almost to the body of
the toroid, and insert the leads carefully into
the circuit board. Double check to make sure
that the transformer and coil leads are in their
correct hole, as shown in the illustration.
After all leads are pulled reasonably tight
through the board and soldered, use a small
drop of Krazy Glue™ between the toroid and
the board to insure nigidity. Double check the
parts layout against the drawing after installa-
tion. This will save you from a lot of head
scratching later!

Receiver Alignment

This is very simple. You need an accurate
receiver (preferably a frequency counter),
and a VOM or VTVM. Apply any voltage
between 18-24 VDC to the B+ point on the
circuit board, and the ground connection to
the point labelled **G’’. Next, confirm that
the LO is working correctly and aligned. A
frequency counter gives the most accurate
frequency calibration. Connect the counter
probe to Test Point 1, and the ground lead to
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Figure 2. Circuit board positive for the

project. Actual dimensions are approxi-
matelv 4.7 'x4.3"".

circuit board ground. The frequency
should be displayed and C9 adjusted
so that a frequency of 3.500 MHz is

many articles covering its
proper design and appli-
cation. In my location, 1
would be helpless without
using one of these for re-
ception, since the high
level of power line hash
can be easily nulled out.
The loop 1s made of 30
S conductor computer rib-
s/ oy bon cable with the wires
at each end stagger-sol-

4
i w1y Ty der-m !n prmute ﬂ'“ﬂ cun'

”f;;?fm tinuous electrical path.
TR This is tuned easily with a
(~ % standard 365 pF variable
A=l capacitor and is pream-
plified before going to S1
on the transverter. | ex-
perimented placing the

loop in different parts of

displaved. This now calibrates the
LO.

If a frequency counter is not avail-
able, then first calibrate the transceiv-
er as closely as possible to its reference, and
tuning to 3.5 MHz. A piece of wire connected
from the transceiver RF jack and layed close
to the transverter board will pick up the LO
signal. Adjust C9 for a zero-beat while
watching the S-meter on the transceiver for
minimum meter movement. This alternative
approach 1s not as accurate as the first, but
done correctly gives excellent results. This

completes the alignment for the receive sec-
tion.

Transmit Calibration

Connect a coaxial line between the
transceiver RF jack and transverter 80-meter
terminal J1. Place a 5002 dummy load made
of two 100€2, two-watt resistors connected in
parallel to the 1750 terminal J2. This will
simulate the 1750 meter antenna during our
power test. Get out the VOM or VITVM and
connect the red or positive lead to J5, and the
black or negative lead to TP2. Adjust the
meter so it can be capable of reading 200 mV
DC.

Ground point J3 and listen for relays Kl
and K2 to change over. With J3 grounded,
check the bias of Q7 on the meter and setto 15
mV by adjusting potentiometer R32. The
voltage read on the meter is actually the cur-
rent to Q7, and so 15 mV is really 15 mA of
bias current to operate the final stage in Class
AB.

Now connect the transmit/receive control
point J3 to the transceiver normally-open
point on its accessory or transverter plug.
Make sure that the common, or other point of
the relay in the transceiver, is grounded.
Tune the transceiver to 3.675 MHz, which
corresponds to 175 kHz. Put the transceiver
in Tune mode and listen for transverter relays
K1 and K2 10 close. Only 10 watts of peak
output are needed to drive the transverter to
full output, more may over-saturate and dam-
age the transverter,

Set the transceiver to 5 watts of ouput and
check the meter connected across points J5
and TP2 of the transverter. It should read a
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Figure 3. Parts placement for the transverter. A circuit board and parts kit are
available. See text for details.

value above 100 mA. Avoid using higher
currents beyond 500 mA for more than a few
seconds. Adjust the output of the transceiver
s0 the current on the meter is within the legal
limits. For example, if the power supply
voltage 1s 24 volts, and the meter current 1s
100 mA, the peak-to-peak input power is 2.4
watts (24 x.1). This is just under the maxi-
mum legal input because 2.4 watts PEP is just
under 1 watt RMS (2.4/2 x.707 = .848
watts) DC input power.

The 502 dummy load should feel warm to
the touch, indicating output power. The
voltage can be measured between TP2 and
ground for easy calculation of the input pow-
er. Return to the receive mode, and remove
the dummy load.

The Antenna System

The transverter is now ready to be connect-
ed to the antenna system. Often separate an-
tennas are used for transmission and recep-
tion. A long and high transmitting antenna
may not be the best receive antenna, especial-
ly when used in urban or even suburban envi-
ronments where noise radiating from power
lines and neighbors’ light dimmers can be
obtrusive. The name of the game is to achieve
the best signal-to-noise ratio possible. and the
best way to do this at the receive end is to use
some stategy in choosing and locating a re-
ceive antenna.

Two Good Receive Antennas
The Loop antenna has been

the yard and discovered a
quiet spot furthest from
the power lines and
equidistant between two
apartments. The loop was planted at this spot
and rotated for the deepest null in the noise
obtainable. Simpler forms of noise such as
light dimmers and pulses can usually be elim-
inated with the noise-blanking switch on the
transceiver while complex noise, such as
power line hash, is eliminated better by
nulling with a loop or phase cancelling.

Another effective way to reduce noise is
by using an active whip antenna. This is a
high impedance, broad-band vertical anten-
na that is usually around 3" high and has its
own preamplifier. It is mounted in a remote
location away from power lines and in an
area clear of structures. 1 also use an ac-
tive whip mainly for general LF listening,
and it is mounted on a wood pole at the
top of a tree 60" in the air above all the hous-
es and powerlines. I would not receive a
tenth of the signals at the base of the tree
as I could high in the clear. There are some
excellent articles by Ralph Burhans on build-
ing or buying active whips, and I highly rec-
ommend both the active whip and the broad-
band active loop. Remember that the location
of the antenna, even a few feet, can be the
difference between success and failure.
Don’t let anyone snow you into thinking your
loop or active whip will work as well in the
garage as it will in the clear part of the back-
yard. It won't.

Figure 4 shows a simple tuner that works
well for general listening using a wire anten-
na from 50 to 200 feet in length. The coil is
selected to resonate the
antenna at the desired fre-

around for ages and there are )4
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quency, using C1 for ad-
ditional flexibility.
Again, erect the antenna
as much in the clear as
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Figure 4. A simple random wire an-
tenna tuner used for reception.

Figure 5. The author uses this an-
tenna configuration, which allows

operation on both 160 and 1750
meter bands.

Another point that can-
not be overstated is the
importance of a good
ground, which is neces-
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sary for transmitting efficiently and receiving
a lower noise floor. A ground radial system
for the transmitting antenna works well and
will be discussed in more detail. Ground rods
work, but several copper 10 pipes driven
into the ground around 10 feet apart and
strapped together will outdo a single 3°
ground rod.

In areas of rocky, sandy or otherwise
poor soil conductivity, it's better to con-
centrate entirely on a good radial system
around the transmitting antenna. Treat the
cold water pipe grounding system as a last
resort only.

The transmitting antenna I recommend
1s a vertical antenna with the largest capacity
hat possible. In general. a 50° 1750 meter
vertical antenna acts much like a 160 or
80 meter mobile antenna, and there is plenty
of information in the handbooks to gain a
deeper understanding of this similarity. In
fairly quiet locations, the transmitting verti-
cal antenna works well for receiving, but
limited to the resonant frequency of the
antenna. By following a few simple tips, a
good transmilling anienna can overcome
even the worst locations. Keep the vertical
antenna in a primarily clear area away from
trees and structures. This type of antenna
has a very high Q and becomes sensitive to
nearby objects.

The largest ground plane possible should
consist of as many wires as practical, starting
from the antenna base and laid outward in a
radial fashion, which contributes greatly to a
strong signal.

It 1s not necessary for the radials to
go beyond a length of 60 feet, since a resonant
% wave radial at these frequencies 1s imprac-
tical for most uses.

The antenna-loading coil should be wound
with eitherLitz wire, or #18 gauge or heavier
Formvar™ enameled wire. The coil form
should be made of a high, dielectric quality
and usually ranges in size around 4 to 8 inches
in diameter, and 6 to 8 inches in length. A
glass water bottle, large PVC pipe, or sev-
eral wood dowels mounted in a circle on a
wood base that could simulate a large coil
form will work quite well. Do not use the
black type of PVC pipe or cardboard forms
for loading coils as these and similar types
can spoil the Q of the coil or fall apart later.
Fiberglass resin or liquid Varathan™ work
very well for weatherproofing the coil once
completed.

Dual Band Antenna

I use a transmitting vertical antenna with an
8" capacity hat and a small loading coil so the
antenna can be switched over and also used
on 160 meters as a top-loaded current-fed
vertical (see Figure 5). The antenna uses a
large diameter Coke bottle half-sunk in a con-
crete block as the base suport insulator. In my
particular installation, I use a high-voltage
relay to switch the antenna from either 160 or
1750 meters.

The antenna is current fed on 160 meters
using a large, air-type variable capacitor, but
when switched to 1750 meters, the antenna is
connected to the top of the loading coil with
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the bottom part of the coil grounded to the
radial and/or ground system. The coax braid
from the transverter coax line is also ground-
ed, while the center conductor is experimen-
tally taped 4 or 5 turns up the coil from the
ground end. A small neon bulb like the NE-2
can be held close to the vertical during trans-
mission to indicate resonance at maximum
brilliance.

A field strength meter built out of any
of the handbook circuits is very effective to
indicate resonance. It is easy to accidentally
resonate any antenna of this type on a har-
monic, which can cause confusion later. One
way of telling if this occurs is if there is a
large increase in background noise when re-
ceiving at frequency. If the noise floor in-
creases and peaks somewhere above the band
limit (190 kHz), then C1 in Figure 4 can be
added and adjusted to pad the coil down with-
in band limits.

It s much more efficient to use as little
capacitance of Cl as possible, and simply
means that more turns must be added to L1
to increase the inductance, and bring the
vertical antenna to resonance within band
limits. If the coil is wound too large, you will
notice it will resonate below the band limit
(160 kHz). C1 should be disconnected, and
turns gradually taken off L1. When the
antenna is resonant within the band, a good
listen will reveal the activity in your area, and
clear frequencies free of carriers and other
signals.

“If the
1750 meter
band seems

tough at first,
don’t give up!”’

Usually, once a clear spot 1s found, it is
used as the transmitting frequency, and final
matching of the transmitter to the antenna
will happen. Place the transceiver in the
“tune’’ mode and experimentally adjust the
coaxial tap point on L1. Using the neon bulb
as an indicator, find the best tap point on
the coil when the bulb indicates maxi-
mum brightness. A more scientific way to
find the coaxial tap point is to use a 50Q
simulation.

Connect the 5002 dummy load, and while
transmitting, find the AC voltage or current
using an oscilloscope or AC voltmeter or
current meter, Once the value has been noted,
connect the transmitter to the antenna and
adjust the tap point, monitoring the voltage
or current at that point and setting the tap
point where the voltage or current is the same
as the one that was checked across the
50€2 load. This will simulate a 50Q load at
resonance.

The final adjustment 1s made by adjusting
C1 and the tap points on L1 while transmit-
ting a peak indication on the neon bulb or
signal strength meter, which coincides with
the right value of voltage or current measured
at the tap point. Once you do it a few times
and gain a *‘feel’’ for matching the antenna, it
becomes quite simple. It's worth keeping an
eye out for RF current meters in the .1 to 1
amp range at swap meets and related ham
functions, since they are worth their weight in
gold to the experimenter.

Final Thoughts

If the 1750 meter band seems tough at first,
don’t give up! Working harder to gain an
understanding of the way things work on LF
has kept me devotedly interested in this band
for over 15 years, and the possibilities of
what can really be done here is limited only to
the imagination. 1750 meters has grown up
over the past couple of years thanks to experi-
menters introducing better circuits and more
state-of-the-art equipment.

Full detail on the different aspects of
1750 meter equipment and operating tech-
niques can be found in a number of The
Lowdown, published by the Long Wave Club
of America, 45 Wildflower Rd., Levittown,
PA 19057, Membership is $10 per year in the
US, and $18 per year overseas. This is worth-
while for general LF activity including 1750
meters, and i1s published monthly. Another
publication that specifically focusses on 1750
meter activity is the /750 Meter Western
Update, 226 Charles St., Sunnyvale, CA
04086. This 1s a monthly newsletter and can
be obtained by sending 12 business-size,
SASE (22-cent) envelopes to the above ad-
dress, with a donation for copy costs for a full
year of 1ssues.

Some specific issues for further informa-
tion about receiving and antennas is the June
1985, May 1985 and March 1987 Lowdown
issues featuring circuits by Ralph Burhans
and Mitchell Lee on active broadband loop
receive antennas.

Ralp Burhan has details of various 1750
meter accessories available by writing: Ralph
Burhan. 161 Grosvenor St., Athens, OH
45701.

The transverter shown in this article is
available in kit form and includes all parts,
circuit board, and instructions from Seden
Communications, 1272 Harold Ave., Simi
Valley, CA 93065. Also available from
Seden Communication is the 1750-meter an-
tenna loading coil and other related items.
Call (805) 583-5687 or write for prices and
more details.

The Southern Califormia SSB Net meets
every Saturday morning at 10 AM local time
on upper sideband on 182 kHz. We welcome
local response.

David Curry is an avid Lowfer and holds
a General class license. He can be reached

ar 4415 Cahuenga Blvd., Toluca Lake,
CA 91602.

Continued on page 53
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150-174, or 220 MHz. GaAs FET D99 wireanested T ICT TR $39

«eDE-202 FSK DATA
DEMODULATOR Kit for rcvr end
e Rl R i ]

RECEIVING

front end, @.12uV sensitivity!
Both crystal & ceramic
filters plus helical resonator

GaAs FET Preamp with features similar to LNG
series, except automatically switches out of
line during transmit. Use with base or mobile

front end for exceptional 1 0 25W

selectivity: > 100dB at + 12kHz Seripet stz b kil

(best available anywhere)! *Specify tuning range desired: 120-175, convsmzns
Flutter-proof squelch. AFC tracks 200-240. or 400-500 MHz - it Bang urpet
drifting transmitters. F—:‘? 3832 148148
Kit $149, wit $229. TP R il

HELICAL RESONATOR
PREAMPS

Law-noise preamps with helical resonators
reduce intermod & cross-band interference in
critical applications

MODEL HRA-{*), $49 vhf, $84 uhf,

VHF 136138 28 ¥
il l4E 2830

“ﬂms 145- 14T 2830
Kl with Case £59 1485148 28 ¥
KtlsaCase 330 it SR
Wired wicase $89 222234 28.30

UHF MODELS :g::g; :::g
KitwithCase  $69 45436 144148

Kit less Case 849 432438 5054

A9 25 6128
Wired wicase $39 S02028 422448

B02 52 4D-ASD

See cataiog for full fine of 2w
converters for vil & uhd. Kits only $79.
Linear Ampiifiers avall upto 50w

*R451 UHF FM RCVR. Similar to above. Tuned line front end,
0.25uV sens. (0.1uV with optional hel. res. preamp). Kit $149,
wit $229.

*R901 FM RCVR FOR 900 MHZ. Triple-conversion, GaAs FET front
end, @.2uVsens. Kit$169, wit $259,

*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
resorafc. Kitsonly $129.

*Weather satellite & AM Aircraft receivers also avail.

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

» Send $1 for 36 page catalog by return mail. 25th Anniversary

(Send $2.00 or 4 IRC's for overseas mailing) amironics, inc.

*Order by phone or mail * Min $3 S & H per order

* Specify tuning range desired: 143-150, 150-
158. 158-162. 162-174. 213-233. 420450,
450-465. or 465-475 MHz

65-1 MOUL ROAD*HILTON NY 14468-9535
eUse Visa, Mastercard, Check, or UPS COD. Phone:716-392-9430 namtronics*is a registered trademark




Handheld DX

with the
DX Handy"

The idea of handheld DX seems far-
fetched, but it's actually very simple. The
DX Handy is a battery powered (six penlight
AA drycells included) SSB/CW transceiver
with two watts output. DX Handy can also use
nicad rechargeable batteries, or be powered
with 9 VDC.

Two variable crystal oscillators (VXOs),
each with 50 KHz range, can be selected

with a top panel switch. Crystals for 28.250
to 28.300 and 28.300 to 28.350 Mhz are

included, and other crystal ranges for the
10 meter band are also available at a
nominal cost.

CW operation can be by either the built-in
push button or with an external key or keyer.
External speaker and microphone jacks are
also provided, and the telescoping antenna
is included. The DX Handy also has a top
panel S-meter/ output power meter and an
effective noise blanker circuit. DX Handy is
housed in an aftractive gray metal case com-
paring in size to popular VHF FM handhelds.

Ten meters is coming back strong. With DX
Handy all amateurs, novice to extra class,
can enjoy the thrill of working handheld DX.

AEA

Advanced Electronic Applications

P.O. Box C2160
Lynnwood, WA 98036-0918
(206) 775-7373

AEA Retail $379.95 Amateur Net $319.95

Specifications

General

» Frequency Coverage: Any two 50 KHz segments in the
28.0-29.0 MHz Amateur Band (28.25-28.30 and 28.30-28.35
MHz supplied)

-FrequencyCu-Mmt VXO provides 50 KHz of continuous tuning
vnih a single crysta

S:labtlrty Within = 500 Hz from a cold stant

Amm 50 Ohms Unbalanced, BNC connector
» Power Reguirement: 8.4-9.0 VDC
(Included): 6-AA Dry Celis (1.5 volt/cell) = 9.0 VDC
(Optional): 7-AA NiCads (1.2 Volt'cell) = 8.4 VDC

 Current Drain: Receiving - Approx. 70 mA

Transmitting - Approx. 620 mA

* Dimensions: (W) 66mm x (H) 39mm x (D) 142mm

» Weight: 710 Grams (1 |b. 9 oz.) with batteries and
antenna

Transmitter

» Qutput Power: 2 Watts at 9.0 VDC

* Emission modes: A3J (USB) and A1 (CW)

« Spurious Emissions: More than 40 dB down

Receiver

= Sensitivity: less than 0.5 uV for 15dB SN
« Intermediate Frequency: 11.2735 MHz

Controls and Indicators
e On/Off Volume control Top
mounted Potentiometer

» Receiver Incremental Tuning

(RIT): Top mounted

Potentiometer with center

off detent position

e Frequency: Top mounted 50
KHz VXO

e Frequency Range: Top mounted
2-position swilch

» Noise Blanker: Top mounted
On/Off switch

* S/RF meter: Top mounted S/'RF
meter

e Built in CW key: Top mounted
momentary switch

» External Speaker output: Top
mounted Yie" phone jack

» External Microphone input: Top
mounted 4" phone jack

e Antenna Connector: Top
mounted Female BNC

e Transmit Indicator: Top mounted
Transmit LED

e Push-To-Talk: Side mounted
momentary switch

* External Power: Bottom
mounted 2.1 mm coaxial

» External key input: Bottom
mounted %" phone jack

* Mode Selector Switch: Bottom
mounted 2-position switch

» Charge/External Power: Bottom
mounted 2-position switch
selecting 12 VDC external power
function

Specficabions and prices subject io change without nolice or obligation.

CIRCLE 65 ON READER SERVICE CARD



1987 GOLDEN GIGAHERTZ 1296 MHZ CONTEST

Number S on your Feedback card

ICOM and 73 Magazine

proudly announce the

WINNERS
of the

NAME CALL QTH CONTACTS SCORE
1. Gerard Bellamy WA7HLC Conway, SC 42 4432
2. Dave Hallidy KDS5RO Plano, TX 25 1625
3. Louis A. Poche KDSXE New Orleans, LA 15 525
SRR < . Li
CALL SCORE CALL SCORE CALL SCORE CALL SCORE
4.KBSVC 260  48. WB5CHV 20 92. WB20EB 5 106. WD4AMWQ 5
5. NSFTT 240  49.KE50 20  93.N2GRT 5 107. NAMOP 5
6. KASTTL 240  50. WB2JHG 20  94. KA7VNO 5 108. WZ4K 5
7. NSGWF 240  51.KA3LLQ 20  95.AD7I 5 109. KASVBL 5
8. KASUAI 240  52. KA9YVZ 20 96. WB1FVS 5 110. KASUOA 5
9. NSHML 240 53. WB7SLY 16  97.K9LL 5 111.KASTQY 5
10. KB5XZ 240 54. KABJQW/S 15  98.K1POP 5 112. AJOK 5
11. KASQLC 240  55.NBAXA 15  99. WASFIH 5 113.KAS5ROZ 5
12. WABGDF 160  56. KASJQX/8 15 100. KB4ZHM 5 114. WA7JUO 5
13. KJ4BF 140  57.K5JT 15  101. KB4ZHL 5 115. KBS8DBK 5
14. WEYLL 129  58. WA2SNQ 15 102. WL7AZB 5 116.NA10 5
15. N3ELM 120  59.K8BL 15 103. KB4ZFA 5 117. W9GXR 5
16. WB4WXE 120  60. NF8K 15  104. KB4ZHE 5 118. WA50SD 5
17, NBINX 120  61. WASYKO 11 105. NBFVG 5
18. WA5ZIB 100  62. WBSFWE 10
19. NSFUW 100  63. WB5RMA 10
20. KA5CSI 100  64.VE3CK 10
21. KBBJIY 91 65. KA2PES 10 Other Participants
22. WA4OWC 75  66.N2DF 10
23. KUBU 71 67.VE3KRP 10 KASTIL WA4WSS KATIYN
24. WB4YLR 60  68.K3SDL 10 ADOV N6JXI W5UA
25. NYOT 60  69. WDBMYN 10 N4OSD KA7YOU KB4VPN
26. K7RDH 50  70.WB7UNU 10 K8TLY WOIFT/9 NBFES
27. KDBRC 50  71.KI6PL 10 NT8M KASUCE WABARA
28. N5IUF 50  72.KB6MPJ 10 KA3BOZ WIMVP KBBTIU
29. KGEMW 47  73. WBOYFL 10 KF6QB WAIXIH WGA4N
30. WA2HUF 45  74. KAONFW 10 WBSEVF KBBAPK KY3F
31. WB8BHFZ 45  75.WBOJIU 10 NS5N N8IJW KB6ONO
32. N7AQM 41  76.K8BVEX 10 N78ZD N8HAM WBOVCC
33. KBOSH 40 77.KE6JC 10 KA7OKJ KA2BPP KA7WRP
34. WA4FQT 40  78.WBSNGC 10 KKS5D K2FH WBIWVK
35. WA2VWG 37  79.N2HEQ 10 KD2GC KB6RBY KDSPR
36. WABBVN 37  80.VE3CX 10 NSDKC KBG6RBX WV5F
37. KBBAER 35  81.N2GKM 5 NS8HVQ WABQAA W6E0RS
38. W7FBV 35  82. WB2JXY 5 NOICK WABUXL KASZIF
39. KEMBN 30  83.WB2TVX 5 K4FHQ NOHPJ W7XU
40. W7KXB 25  B84.K2AWA 5 WL7BKW KAIMGD KC3CF
41. WANJK 24  85. WBBGWW 5 KBSDFY N3FJQ WBBFWE
42. WABVSY 23  86.N9HH 5 N4PKR W5SSB KB8S
43. KA7UBC 23  B87.NOIS 5 N2FQM KBSAUM WD5H
44. KB7ACP 22  88.WASCAT 5 KC4AQC WB2CZC KA3QJY
45. WOHJM 20  89.KA4TUT 5 NOFMR NM2I KAORRL
46. W6GTZ 20  90. WBBVYW 3 K4KCC N4ACS
47. WP4AFWT 20 91.WBSLCD 5 WBSIKO N5JJY
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The Micro-20 Receiver

Number 10 on your Feedback card

Advanced technology makes this superhet a snap.

n the past, designing QRP rigs usually

meant agonizing between direct-conver-
sion simplicity and superhet performance.
Fortunately, recent advances in receiver
technology now enable us to build full-fea-
tured superhets in DC-simple packages. Here
are three reasons why.

The first is the Signetics NE602 mixer IC.
This inexpensive device combines a double-
balanced mixer, local oscillator, and bias net-
work on one 8-pin chip.' Although designed
for VHF compandered sideband applica-
tions, the NE602 is a natural for amateur
projects, since it reqguires few external parts,
works well as a mixer or product detector.
and provides up to 20-dB of conversion gain
at HF frequencies.’

Another important innovation is the recent
application of Cohn filters to SSB IF strips.”
First described by Wes Hayward, this tech-
nique enables amateurs to tailor-made band-
pass filters from inexpensive surplus crys-
tals. This provides builders with an
extremely attractive alternative to purchasing
expensive sealed commercial units.

Finally, the increased availability of mono-
lithic capacitors and other sub-miniature
parts with .1" lead spacing allows designers
to make PC layouts smaller—without over-
crowding.

The receiver described in this article incor-

Rick Littlefield K1BQT

The Micro-20 Receiver

porates all three of these advances onto a
single 1%" x 3" board. The circuitry em-
ploys four inexpensive ICs, two transistors,
five surplus crystals, and a small handful of
parts. Yet, sensitivity is well below the noise-
floor of the 20-meter band, stability 1s excel-
lent, selectivity 1s very respectable for a four-
pole filter, and audio-derived AGC holds
listening levels constant over a wide range of
signals. In short, the receiver delivers the
kind of performance that makes QRP opera-
tion truly enjoyable.

Circuit Description

This particular radio employs a tradition-
al 9-MHz IF, 5-MHz VFO mixing scheme
(see Figure 1). Many other IF/VFO com-
binations are possible by adjusting the

tuned circuit values accordingly.

A double-tuned bandpass filter at L1-L2
pre-selects 14 MHz signals prior to mixing by
Ul. VFO injection is provided by the
NE602's on-board oscillator. Frequency is
determined by a Colpitts tank circuit L3,
C7-C10. An optional **fine-tune’’ control is
provided by R21, which functions as a
small variable capacitor when connected as
shown. The value of C34 sets the tuning
range of R21.

The 9 MHz output of Ul is filtered by a
four-pole Cohn crystal bandpass filter. Since
CW operation was desired. values for C12-
C16 are selected to provide a —3-dB band-
width of about 1.0 kHz (reducing these values
broadens filter response, permitting comfort-
able SSB reception).

IF amplifier U2 provides up to 50 dB of
gain, with an AGC range of nearly 70dB. T1
tunes the IF output and matches it to the signal
port of product detector U3, U3’s on-board
oscillator is crystal-controlled to insure LO
frequency stability. C23 nets Y5 to the de-
sired BFO frequency. Audio output from U3
is rolled off by R7, C27 to help reduce wide-
band amplifier noise and high-frequency
QRM.

The audio amplifier and AGC system have
been described in a previous article.* Audio
amplifier U4 delivers about 200 mW of pow-
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Fig. 1. Schematic diagram of the 20 meter micro receiver module.
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er—enough to drive a small speaker or head-
phones. Since U4 is located within the AGC
loop, it runs at maximum gain and relies on
the AGC system to limit its output to a nomi-
nal level. R12, an attenuator, is located out-
side the AGC loop, and functions as a volume
control for speaker or headphones. R11 in-
sures that the output stage of U4 remains
properly loaded when the speaker is discon-
nected or when high-Z phones are used.

AGC detector DI samples U4’s average
output level, and sends a rectified control
voltage to DC-amplifier Q1. C34 and R14
establish the AGC system time constant. Q2
drives the S-meter and AGC line. A guiescent
output of 4.5-5 V (set by R16) holds AGC
voltage just below U2’s threshold until a sig-
nal appears. Voltage divider R18 zeros M|
by equalizing Q2's quiescent voltage at the
negative meter terminal.

Crystal Selection

A close crystal match in resonant frequen-
cy determines how well the Cohn bandpass
filter will work. Wes Hayward suggests hold-
ing frequency differences to within 10% of
the desired filter bandwidth. This means a
group of crystals selected for a 500-Hz filter
should resonate within 50 Hz of each other,
and crystals for a 2.7-Hz filter should res-
onate within 270 Hz of each other. I charac-
terize crystals by hooking them into a simple
test oscillator and reading the frequency of
oscillation on a counter or digital-readout re-
ceiver (Figure 2). This enables me to select
the right group of crystals for the particular
filter I am building.

Construction

The board layout assumes . 1" lead spacing
for most components, so the first task is to
select small parts. All resistors are '4 watt
and end-mounted. Bypass and frequency-
critical capacitors should be either 50-volt
monolithics, or low-voltage NPO disc ceram-
ics. Small 100-volt silver-mica capacitors are
preferred for C12-C16, but high-quality
NPO discs may work nearly as well. The 4"
plastic form for L3 is a popular surplus item

-L TEST

T CRYSTAL
aTeF

it

Fig. 2. Test oscillator for characterizing sur-
plus crystals.

may be easier to wind VFO coil L3 after the
coil form has been mounted on the board. Be
sure to secure windings with a coat of clear
nail polish before installing the shield can. As
you populate the board, double-check com-
ponent polarities and IC placement-keys be-
fore soldering in place. Figure 3b shows a
bottom view of the board. Two jumpers and a
bus-wire lead for C10 must be installed on
this side. When construction is complete, it is
good practice to clean the foil side of the
board with flux stripper and inspect it for
solder bridges or cold joints.

Mounting the module is not critical, but
follow the usual precautions to insure VFO
stability. My receiver is mounted in a Ten-
Tec TG-series box, and plenty of additional
space Is available for a battery pack or com-
panion QRP transmitter. Figure 4 shows
module wiring.

Testing and Alignment

Once wiring i1s complete, apply 12 volts
from a regulated supply—and check for
smoke. A faint hiss from the speaker indi-
cates working audio circuitry. Here is the
recommended alignment procedure:
|. Zero the S-meter by adjusting R18.

2. Check the quiescent AGC voltage at the
top of R16 to confirm that it 1s between 4.5
and 5 volts. If the reading is out of that range,
substitute a different value for R16.

3. Check U3 for BFO oscillation. You should
hear a shift in speaker noise as you adjust

Fig. 3. Parts layout of the receiver. Top (3a)
and bottom (3b) view.

C23. Set the BFO frequency 1.5 kHz below
the filter’s center frequency (8998.5 kHz).
4. Peak the slug in IF transformer T1 for
maximum noise. Note that C36 lowers the
resonant frequency of T1 slightly, to insure
that it will peak at 9 MHz.
5. Check the VFO for oscillation with a
scope, frequency counter (Hi-Z probe on pin
7). or general coverage receiver. Receiving
frequency is determined by adding the VFO
frequency to the IF frequency (9000 + 5.250
= 14.250, etc.). Calibration control C7 pro-
vides some frequency adjustment, but large
corrections may involve removing turns from
L3 to raise frequency, or adding capacitance
across C7 to lower frequency. Tuning range
will be around 150 kHz with a 50-pF variable
at C10.
6. Once both oscillators are functioning prop-
erly, connect a 20-meter antenna and adjust
Cl and C3 for maximum sensitivity. Two
distinct peaks per revolution indicate that
each tuned circuit 1s resonating

that has been stripped and re-
wound with #32 wire. If you
have ditficulty locating compo-
nents, there are PC boards and a
complete parts kit available
from Radiokit, Box 973, Pel-
ham NH 03076.

Mounting and soldering
miniature components is really
quite easy—if vou use the right
tools for the job. I prefera 700°
temperature-controlled solder-
ing iron with a fine chisel
tip. Keep a damp sponge handy
for cleaning the tip. Hemostats,
a sharp hobby knife, nippy-cut-
ters, and a vacuum de-soldering
tool are all extremely useful
tools. A board vice and magni-
fier lamp are optional, but nice
to have.

AMNTENMA | 5-METER
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properly. The NE602 mixer has
a very low noise figure, and the
receiver has plenty of gain.
Consequently, connecting and
disconnecting the antenna
should produce a marked
change in the background noise

level.

7. Check AGC action by tuning

across a strong sideband or CW
- signal. The S-meter should de-
B0 SPERAKER

flect to nearly full scale, and
audio should be undistorted and
free of obvious pumping (over-
driven AGC) or cracking (un-
der-driven AGC), If one of
these conditions is noted,
changing the value of R13 will
adjust AGC drive. If your meter
movement is more or less than

Refer to Figure 3a for parts
placement and lead locations. It

Fig. 4. Module connections.

200-pA, change R19 to provide
the proper range of deflection.
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8. Check the response of your crystal filter by
tuning across a heterodyne. As you tune
through zero beat, the opposite sideband
should be much weaker or barely audible.
Excessive ripple, indicated by exaggerated
up-and-down S-meter movement when tun-
ing through the desired sideband, may indi-
cate improper filter termination. Shallow
skirts may mean one or more of the crystals
are too far off the filter’s design frequency.

When choosing a power supply, note that
the IF/AGC circuitry 1s voltage sensitive.
The voltage source should be regulated to
between 11.5 and 12.5 volts. Significant de-
parture from this range will deteriorate re-
cerver performance.

Options

Here are some possibilities for modifying
or adapting the design.
1. For optimal SSB reception, reduce C12-16
to 68-pF, and increase R2 to 820-0).
2. Changing pre-selector filter value for reso-
nance at 3.5-4.0 MHz region will permit
80-meter operation. However, for LSB re-
ception, BFO frequency must be shifted to
9001.5 kHz.
3. If 9-MHz region will fall within the tuning
range of IF transformer T1. IF frequencies as
low as 8 MHz may be used by increasing the
value of C36. VFO L and C values must be
adjusted accordingly. Also, 3.579-MHz col-
or-burst crystals may be used, if T1 is re-
placed with a lower-frequency LC circuit.
4. One immediate disadvantage of the NE602
on-board oscillator is the lack of a buffered
output to drive a transmit mixer. However,
transceiver frequency control may sull be
possible. A 200-mV oscillator signal (emitter

level) can be picked up at pin 7. This 1s
sufficient to drive a simple external FET
buffer (Figure 5).

Conclusion

Recent innovations like the NE602, simple
Cohn IF bandpass filters, and the availability
of sub-miniature parts make ‘‘bare-bones’
superhets an increasingly attractive alterna-
tive to direct conversion. Building a QRP rig
takes time and money no matter which way
you go. So, why compromise performance
when you can have the best?
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Fig. 5. Buffer circuit. This allows the NE602
on-board oscillator to drive other stages such
as a transit mexer.

Figure 6. Printed circuit board negative for the 20 meter receiver.

- Parts List
Semiconductors:
U1, U3 NE602 double-balanced mixer IC C27 .068-yF, 50-volt monolithic
u2 MC1350P IF amplifier IC C30 10-yF, 16-volt tantalum dip
U4 LM386 400-mW audio amplifier IC C31,Ca2 100-uF, 12-volt electrolytic
Q1 MPF-102 J-FET C36 15-pF, 50-voit NPO
Q2 2N3906 PNP
D1 1N914 switching diode Resistors:
Cristale: R1, R6, R7 1.8kQ), VaW
LY Ie: A2 68002, vaW (see text)

Y1-Y5 9000 kHz, .001% series resonant, .2" spacing. R3, AR5, R13, R17 10kQ, vaW

R4 10062, VaW
L1 22 turns #26 on T37-2, 2-turn link on cold end. R9 220, vaW
L2 22 turns #26 on T37-2, center-tapped. R10,R11 1502, v%eW
L3 38 turns #32 on ¥ * form, no slug, 13mm R12 50012 linear pot with off/on switch

shield can. R14 2.2MQ, vaW

T1 10.7 MHz IF transformer, 10mm, green core. A15 1kQ), eW

R16 3.9k(2, VaW
Capacitors: R18 20k miniature trim-pot
C1,C3,C23 80-pF trimmer R19 3.3KkL), YaW
C2,C34 4.7-pF, 50-volt NPO R20 1kQ, VaW
C4.C21 .001-yF, 50-volt monolithic R21 10kQ2 linear pot
C5,C6,C11,C17,C19, C20, C22,
C25,C29,C33 .1-uF, 50-volt monolithic Miscellaneous:
C7 8-pF NPO trimmer M1 200 pA S-meter
C8,C9 330-pF, 50-volt NPO SP1 2Va" or 37, B() Speaker
C10 50-pF variable, 6:1 reduction drive J1 4 " closed circuit phone jack
C12-C16(5) 100-pF, 100-volt silver mica (see text)
c18 .01-F, 50-volt monolithic Optional Fine Tune Circuit:
C24 47-pF, 50-volt NPO R20 10kQ2 linear pot.
C26, C34 1-4F, 50-volt monolithic Ca5 4.7-uF, 50-volt NPO
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1750m

Number 11 on your Feedback card

THE EXPERIMENTERS BAND

Here’s How to Dabble on 160—190 kHz

T ired of the 20m SSB crowd? Hate
contest weekends? Have a hankering
to build a simple transmitter? Want a real
challenge? C'mon down to the low frequency
(LF) band and join the fun, and you can leave
your ham license behind!

It’s a great big world out there! All hams
know about Part 97 of FCC Rules and Regu-
lations, which governs licensed amateur
operations. Most have yet to discover the
great fun that Part 15 allows, although some
may recognize this section covers the use of
nonlicensed transmitting devices.

In Subpart D, Section 15:112, they permit
the operation of a radio transmitter as
follows:

(a) The power input to the final radio fre-

quency stage (exclusive of filament or

heater power) does not exceed one watt.

(b) All emissions below 160 kHz or above

190 kHz are suppressed 20 dB below the

unmodulated carrier.

(c¢) The total length of the transmission line

and antenna does not exceed 15 meters.

Any type of transmission mode can be used
with the exception of Class B (damped
waves).

Let me tell you, 1750m can rejuvenate that
radio expernimenter’s spirit so many hams
find fading these days. QRPoperations at 160
kHz are like no other ham experience. It’s a
challenge, allright, and a heck of a lot of fun.

Who Uses 1750m?

The 1750m band was a ‘‘sleeper’” until the
late 1960s when small groups of experi-
menters, mainly hams, began to operate on it.
They call themselves “*Lowfers,”” short for
Low Frequency Experimental Radio Station.
Lowfers make up their own calls. The rules
allow use of any callsign unless it belongs to
an authorized station, including those in the
amateur radio service.

Initially, small groups clustered in the
Northeast and on the West Coast. They ran
beacons and used the 160m and 75m phone
bands as back-up communications. Contacts
over more than 100 mile were considered real
DX! Vast improvements since then in anten-
nas, transmitting, and especially receiving
techniques, led to reception reports over
2000 miles away.

Make no mistake, 1750m presents some
serious challenges for the experimenter.
These require strategy to overcome, and

by Ken Cornell W2IMB

those with successful strategies reap the re-
wards of true radio pioneers. Take a look at
some of the common problems of LF and how
to get around them.

The high noise level in LF is the worst
problem. Unfortunately, most of this noise is
man-made. Appliances, light dimmers, and
power lines are common sources. Some of
the noise comes in on power line feeds into
the home.

Assuming a good, efficient receiver, first
sort out all the possible noise sources within
the home. A good power mains filter will
help reduce imported noise. Running the re-
ceiver on battery power is better still.
Flourescent lights are noisy and can cause
serious trouble if located in the shack. Sched-
ule appliance use as much as possible around
your operating schedule.

About Antennas & Transmitter

Avoid automatically slinging up the highest
and longest wire antenna possible. Depend-
ing on the location, it may be a terrific noise
collector! Try, instead, to achieve the best
signal-to-noise ratio (S/N) possible.

An active antenna may help for a noisy
location. This i1s a relatively short whip
mounted on a weathertight housing that con-
tains a broadband preamplifier. Use coax to
connect it to the receiver and power source
through an isolating network. This type of
antenna 1s small and easy to mount and can be
moved around the average home to find the
best S/N location.

Another popular antenna is the loop type.
They come in various designs, but they
all have the classic **figure 8'" pattern. Use
the nulls off the sides to attenuate a noise
source.

The transmutting antenna should be vertical
and located in as clear an area as possible to
avoid RF-absorbing structures and trees. Use
a good ground system. Lay as many radials as
possible on the ground around the antenna.

Try to get an antenna configuration that fits
into an imaginary cylinder 15 meters high by
15 meters in diameter, to take maximum ad-
vantage of the legal size. The transmitter
should be within, or at the periphery, of the
circle. Despite the low power, high RF
voltage will be on the antenna, so all supports
should be extremely well insulated.

Practically all Lowfers today use solid-
state transmitters. Most of the popular

designs use high frequency crystals with ICs
that divide the frequency to come out at the
desired frequency. Most use power FETs,
such as the IRF series or the VN types, as a
final amplifier. When using ICs, the only coil
normally required is the antenna loading/cou-
pling coil. This coil should have a high **'Q.""
Most Lowfers use Litz wire for the coil.

Information Sources

Palomar Engineers (Box 455. Escondido.
CA 92025) market a number of receiving
accessories for LF, including loop antennas
and a VLF converter to receive 10-500 kHz
on a standard shortwave receiver. An excel-
lent source of transmitting and receiving
hardware is LF Engineering (17 Jeffry Road,
East Haven, CT 06512) founded by Sal
DeFrancesco KIRGO. LF Engineering pub-
lishes a sizeable catalog of receive convert-
ers, preamplifiers, antennas, a transmitter,
and miscellaneous accessories. Their catalog
also provides some useful engineering infor-
mation on operating in the 1750m band.

The Longwave Club of America publishes
The Lowdown, essential reading for Low-
fers. The monthly bulletin shares readers’
experiences, prints projects, and covers LF
propagation.

It is available for $12 per year from
LWCA, 45 Wildflower Road, Levittown,
PA 19057.

On the Air is published by Brice Anderson
and is a useful source for a list of active
Lowfers and their operating schedules. Write
to Brice at Box 14, Lancaster, PA 62855. Hal
Murken (19 Hobby Lane, Oakland, NJ
07436) publishes The Lowfer Letter, an ex-
cellent forum for LF DXers. The Western
Update lists beacons and includes construc-
tion projects and other information of interest
to Lowfers. Write to Jim Ericson, 226
Charles Street, Sunnyvale, CA 94086, Send
business-sized 22 cent SASEs for these publi-
cations.

There are more than 100 known Lowfers—
plenty of room for more! Here's a chance to
really have some fun running QRP in an area
where radio started, and it doesn’t even
require a license! For the circuit builder,
antenna experimenter, or just the serious
listener, the challenge of “‘lowfing’" could
really add the spark of inspiration that’s miss-
ing from a lot of hams” hobby lives. Give it a
shot. See you down the log! B
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73 Review by Larry Ledlow, Jr. NASE

Ludvigson Tonegen

A Service-Oriented Tone Generator 415N. Duluth

Sioux Falls SD 57104

for the Commodore 64 rice Class: $12.05

H ams and other electronics hobbyists
often find themselves in need of major

TONEGEN performs the following functions:

test equipment. Most electronic service and A. Monotone signalling from 0 to 3950 Hz.
test equipment carries a price tag well above |
Whaiﬂfa‘}t individuals an;I clubs tg:are to shell B. Triangle, square, and sawtooth wave forms.
out, especially for part-time work. After all, C. Two-tone seguential encoding, with user-definable time duration.
why spend thousands of dollars on equipment ) ] A
needed only occasionally? Equipment rental D. 12-Key DTMF encoding, using a siring of up o forty digits.
is a solution, but Dave Ludvigson has an even E. Digital dialing, using 400, 1000, or 2805 Hz.
better one. :

The Ludvigson Tonegen software for the F. Sweep generator operation.
Commodore 64 goes a long way towards G. Color bars and other video outputs.
meeting a lot of maintenance needs. When : :

H. Motorola capcode to two-tone sequential frequency conversion.

coupled with an additional, easily built hard-
ware interface—not supplied—a Commodore
64 turns into a very versalile piece of test
equipment. Table 1 lists all of the functions
Tonegen software provides. The signaling,
function generation, and lookup tables can
serve any number of purposes, but repeater
enthusiasts should find this software especial-
ly useful.

For field service, Ludvigson also sells a Por-
ta-Pow’'r-Pak converter that will power a C64

|. CTSS code to frequency look-up table.
J. Effective radiated power calculations.
K. Self-contained user's manual.

The TONEGEN
Hardware Interface

The circuit on right is all that is
necessary o utilize TONEGEN
to its full capacity. Construction

from 12 VDC. methods are not critical—use 2
No fancy graphics here, just straightforward the PC board layout (Fig 1.) or oy _ . z
menus. Tonegen is a basic, disk-based pro- perfboard. Note that the majority e =X .§ =
gram that will satisfy a lot of complex service of thiscircuitisusedtopulsethe |27 %2 Z AP ]
- . . " - " &
needs. Besides, the price is right. digital dialing relay via the user O Do .
y - = ™
Aithough the hardware interface is not port. If you don't plan on using = o .o ~
difficult to build, | suspect many more digital dialing, or if you just want o o
people would rather purchase a complete to play with TONEGEN in a hur- ;: = . .
hardware/software package for a little more ry. simply wire up the bottom - e O c
money. | can only recommend that as an im- half of the schematic. This will y o o m
provement B8 provide all of the tone functions. ’ : ©
5
-.-.'
)
Q
r FiN &2 = E
i 'J_ 0 LF * E
IN4OCH : EELI:‘W &V (MIN) o
rn:u:j; ! | i_z.-,
USER | :
LD PORT I
I | I O
PIN"C" - [ ;"
100K AT e _]
I
i RELAY RELAY
S ,I"J: EONTAGRS 5V, 16 PIN DIP Fig. 1. PC board layout for the audio/
video port interface.
PIN#) - ID00-4TO0uF
v;g;:g { LINEAR i e = CAPACITIVE
| PIN #2 = l | OUTPUTS
» DIRECT

Fig. 2. Schematic for the audio/video port inter-

face. Ludvigson does not supply this interface.
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/& WE SHIP WORLDWIDE

Electronics Corp.

WORLD WIDE AMATEUR RADIO SINCE 1950 212-925-7000
Your one source for all Radio Equipment! /J Los Precios Mas Bajos en
Nueva York. . .

KITTY SAYS: WEARENOWOPEN7DAYS A WEEK.
Saturday & Sunday 10 to 5 P.M.
Monday- Frrday 9 to 6:30 PM Thurs. to 8 PM

ONV Safety
belts-in stock
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MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST.)

New York City’s LARGEST STOCKING HAM DEALER

COMPLETE REPAIR LAB ON PREMISES We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Aslatic, Astron,
B & K, B & W, Bencher, Bird, Butternut, CDE, CES, Communications Spec.,
““Aquil Se Habla Espanol”’ Connectors, Cushcraft, Daiwa, Dentron, Digimax, Drake, Eimac, Encomm,

BARRY INTERNATIONAL TELEX 12-7670 E&L"ﬁ-”‘i&?éﬁ“ﬂﬂ?&ﬂ' HeilSound, Henry, Hustler (Newtronics), Hy-Gain, lcom, KLM, Kantronics,
MERCHANDISE TAKEN ON CONSIGNMENT Midland, Standard, | Larsen, MFJ, J.W. Miller, Mirage, Newtronics, Nye Viking, Palomar, RF Prod-
I Wilson, Yaesu. We serve | ucls, Radio Amateur Callbook, Saxton Shure, Telex, Tempo, Ten-Tec, Tokyo
FOR TOP PRICES municipalities, business- | Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and Commer-
Monday-Friday 9 AM 10630 PM Thursday to 8 P M @s. Civil Defense, elc. cial Radios, Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexers, Repeaters,
Saturday ‘& Sunday 10 A.M. fo 3 .M. (Free Farking) Poriables, mobiles, bases, | Phelps Dodge, Fanon Intercoms, Scanners, Crystals, Radio Publications.
AUTHORIZED DISTS. MCKAY DYMEK FOR | ePeaters
SRR FRVENVECIINSEIVINIVS S SIE L IV EHE Wanted: Full time Technicians WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
IRTILEX-“Spring Sti. Station’ = HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Subways: EHT“'l[.?.rinc? St. S'Iatiuﬂ_'- 5 COMMERCIAL RADIOS stocked & serviced on premises. e
IBus: Broad IHH#L Tr:nlaw?;u“u" Amateur Radio Courses Given On Our Premises, Call SALES
‘Bus: Broadway o Spring St. i
r hipped Immediately. TELEX 12-T6T70 FINAL
Path—9th SL/6th Ave. Station. Export Orders Shipp y

For the best buys in town call:

. NYE MBV-A 3 Kilowatt Tuner
Amplifiers & SANTEC 21
5183\ HT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER ST.222/UP :1
Aniennas IN STOCK " ST-20T ﬁ
‘ ST-442/UP ;i
Yaesu FTR-2410, Wilson HI-7 ﬂ
_ ICOM IC-RP 3010 (440 MH2z) 3
. Soldering Computer Interfaces ICOM IC-RP 1210 (1.2 GH2) _ﬂ-
! Station,  Stocked: MFJ-12708, ICOM IC-RP 2210 (220 MHz2) i
- MFJ-1272, MFJ-1224, ek Ten-Tec :
AEA PK-87. PM-1, | — 5
o w““s 368 PK-232 W/FAX ol "¢ 22%8 B
MICROLOG-ART 1, Air Disk, ‘e
nvenio n OCK®
KANTRONICS - 3y HEIL g
UTU, KAM. UTU-XT. DIGITAL FREQUENCY COUNTERS EQUIPMENT | s
KPC 2400. KPC IV Trionyx. Modei TR-1000, 0-600 MH2z IN STOCK '
EIMAC
_ AMP SUPPLY STOCKED SANGEAN Portable Shortwave Radios
3-500Z2 Long-range Wireless ==
2728, 6J56C Telephone for export in stock _ preey FEUSH Fonmans
; Hy-Gain Towers i
L?’Eggﬂ & Y B BENCHER PADDLES, - : - Ey.ﬁnlennas. and L k3
. BALUNS, LOW PASS FILTERS ! Roters will be B =
AEA 144 MHz BIRD 4 ; IN STOCK VLR ol | shipped direct to
AEA 220 MHz Wattmeters & “SPe % MIRAGE AMP - A bipdiaidigee, '
= , LIFIERS pping ©
AEA 440 MHz Elements I_,:-_:';'i_’:‘r - : ASTRON POWER SUPPLIES New TEN-TEC RIS \‘["#
ANTENNAS In Stock = - Saxton Wire & Cable. Int'l Wire Corsair Il, PARAGON, Century 22, Argosy |l

l : — o A e = B = e _ .
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EMOIRS OF A FORJWER T
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S top him!"" was the command 1 received
from Western Union's wire chief at
Fargo, North Dakota, on an August evening
in 1945. I had copied telegrams for more than
two hours from the Great Northern Railway 's
station agent at Michigan City, North Dako-
ta. These messages were, of course, sent via
landline telegraph in American Morse code.

| immediately opened the switch on my
Ultimate brand bug. This caused the
telegraph circuit to open to “*“MC"" (the
telegraph call sign for Michigan City). The
MC operator could not send any more until |
reclosed the switch on my bug.

The Wire Chief asked me, “*How did you
et into a mess hike this?"’. ““Just lucky, I
guess,  was my reply.

“*Great balls of fire,”” exclaimed the WC,
“* Ask him how damn many more messages he
has.”” When the reply came back, “*A stack
six inches high,”” the WC said to me, “*Tell
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him to stand by; I'm going to cut him through
to Minneapolis.

In those days, telegraph operators through-
out the whole state of North Dakota could
light the red pilot lights of all eighteen

telegraph circuits tied into the Fargo office of

Western Union. During evening hours, by
sending the right combination of long dashes,
telegraph operators could cause selective re-
lays to turn on the red hghts ted into the
Fargo office. Three Fargo telegraphers took
turns answering these lights by plugging into
the proper jack. Usually, each calling station
sent only one or two telegrams,

When an operator had finished copying
from a station, he could return to the north
end of the long Western Union traffic room.
We three operators spent our time there when
we were not busy copying North Dakota’s
messages—telling stories and lying to each
other about how many months it had been

ELEGRAPHER
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since we had broken . To break, in American
Morse telegraphy, means breaking the circuit
by opening the key switch to ask the sending
operator to repeat a word. It is a matter of
great personal pride for any telegraph opera-
tor to be able to copy for a long time without
breaking, whether one 1s a landline or a
radiotelegraph operator.

Commercial telegraph operators often used
the code eight hours a day, seven days a
week. With the passage of years, code be-
came as natural as the English language so
that, indeed, weeks or months could pass
without the necessity of a break.

In my case, I received thirteen hours a day
of code practice. I worked an eight-hour shift
during the daytume for the Great Northern
Railway. Each evening I reported at 7 PM
to the Fargo Western Union office for an
additional five-hour shift. The telegraphy
trade refers to such moonlighting as scoop-
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ing. In short, neither I nor my co-workers at
the Western Union office in Fargo ever need-
ed to break.

Unless, of course, we were copying from
the World Champion of Rotten Morse, a rail-
road agent in eastern North Dakota nick-
named Frenchy. In one master stroke of
genius he simplified the American Morse
code. Frenchy considered two dots to be a
very nice code character—so he used two dots
to represent all of the following letters: A, C,
I, O, S, U and sometimes W. This made
perfect sense to Frenchy but not much to
those operators who had to copy his unique
style of telegraphy. I once heard the late John
Atkinson, wire chief for the Great Northern
Railway at Minot, North Dakota, use the
railroad telephone to call Frenchy after a
frustrating twenty minutes of deciphering his
code. **Damn you, Frenchy, you have sent
me your message five times now and every

Photo B. Annual meeting of the Southern California chapter of the Morse Telegraph Club. The
author is seated. Samuel F.B. Morse stands behind the author on his right.

time you send it you send it differently. Now
give it to me here on the phone and stay off the
telegraph wires.™’

The nickname Frenchy for poor prac-
tioners of telegraphy took hold. In the
extreme western section of North Dakota
another Frenchy emerged who was also a
railroad agent. He matched the eastern
Frenchy’s ineptitude with American Morse
telegraphy.

The immediate supervisor of the western
Frenchy was a train dispatcher located in
Enderlin, North Dakota. He was a high-
strung individual who became extremely ex-
cited and nervous when placed under stress.
For anyone in the profession of dispatching
trains, this is a poor personality trait. He kept
a box of baking soda right on his desk, togeth-
er with a glass of water and a teaspoon in
order to combat the large quanuties of hy-
drochloric acid, which his vagus nerve con-
stantly generated. The western end of the Soo
Line Railroad, which he supervised, had no
telephone lines. Therefore, his only means of
communicating with Frenchy was over the
number 8 iron telegraph wire extending from
Enderlin to Frenchy's depot. Another dis-
patcher in charge of Soo Line trains east of
Enderlin sat directly across a so-called dou-
ble desk from the nervous one.

On one occasion, the western dispatcher
desperately needed Frenchy 's services, since
two trains were to meet at his station. Unfor-
tunately, instead of being on duty at the de-
pot, Frenchy was at the local beer tavern
attempting to add the title of local pool cham-
pion to his notariety as the co-champion
world’s worst telegrapher.

Meanwhile, back at the nerve center of the
railroad in Enderlin, the systolic blood pres-
sure of the western dispatcher increased
alarmingly, and his consumption of baking
soda reached an all-time high. The dispatcher
seated across the desk became concerned. As
the pool championship wore on, the nervous
dispatcher had plenty of time to compose in
his mind just what he would say to dress down

Frenchy in Morse code.

The AWOL telegrapher finally did return
to his depot, and the dispatcher telegraphed a
two-minute lecture to Frenchy—expectedly
vitriolic and uncomplimentary.

Frenchy made a perfect reply—a question
mark. In American Morse code, the question
mark conveys the meaning of **I don’t under-
stand™” what the sending operator has just
transmitted. When Frenchy sent the question
mark, the eastern dispatcher said later that he
was positive that his nervous co-worker near-
ly suffered a stroke.

(Part 2 of Memoirs of a Former Telegrapher
will follow next month.)

Dr. William C. Hess, W6CK, lives in Pasade-
na CA (PO Box 19/M). He presided over the
North Dakota depot of Woburn, a tiny village
in North Dakota, from 1937 through 1942.
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Fig. 1. Morse telegraph codes: United States
and continental versions.
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ASTRON

CORPORATION

9 Autry
Irvine, CA 82718
(714) 458-7277

INSIDE VIEW — RS-12A

SPECIAL FEATURES

« SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

» CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-3A, RS-4A, RS-5A.

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voitage

* HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

» ONE YEAR WARRANTY = MADE IN U.S.A.

ASTRON POWER SUPPLIES

o HEAVY DUTY = HIGH QUALITY = RUGGED » RELIABLE

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

e OUTPUT VOLTAGE: 13.8 VOC * 0.05 voits
(Internally Adjustable: 11-15 VDC)

* RIPPLE Less than S5mv peak to peak (full load &
low line)

« Alse available with 220 VAC input voltage

E—

MODEL RS-50A MODEL RS-50M MODEL VS-50M
-+
RM SERIES 19" X 9% RACK MOUNT POWER SUPPLIES
Continuous ICS* Size {IN] Shipping
MODEL Duly (Amps) [Amps) HxWxD Wi, [Ibs.)
RM-12A 9 12 9% x 19 x 8% 16
RM-35A 25 35 9% x 19 x 12% 38
RM-50A 37 50 % x 19 X 12% 50
e Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12% 38
MODEL RM-35M RM-50M 37 50 9% x 19 x 12% 50
a Conlinuous ICS* Size [IN) Shipping
RS-A SERIES MODEL Duty [Amps] (Amps] HxWxD Wi. [Ibs.)
RS-3A 2.5 3 3 x 4% x 5% 4
RS-4A 3 4 J%u x6% x9 o
RS-5A 4 5 3% x 6% x T 7
RS-TA 5 7 3% x6% x9 9
RS-7B 5 7 4 % T x 10% 10
RS-10A 7.5 10 4 X T %X 10% 11
RS-12A 9 12 4% x B x9 13
RS-12B 9 12 4 x 7% x 10% 13
RS-20A 16 20 5x 9 x 10% 18
RS-35A 25 35 ax 11 x11 27
MODEL RS-7A | RS-50A 37 50 6 x 13% x 11 46
Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps] HxWxD Wi, [Ibs.)
e Switchable volt and Amp meter
RS-12M 9 12 4% x B x9 13
* Separate volt and Amp meters
RS-20M 16 20 5 %9 x10% 18
RS-35M 25 35 5 11 x 1 27
RS-50M 37 50 6 x 13% x 11 4
MODEL RS-35M WAk <
VS-M AND VRM-M SERIES * Separate Voit and Amp Meters » Qutput Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
Sy e S ™ Continwons ICS* Size IN) Shipping
i 4 i = MODEL Duty (Amps) (Amps) HxWxD Wi, [lbs.)
@13.8VDC @10VvDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x B x 8 13
VS-20M 16 9 4 20 5 %X 9 x 10% 20
VS-35M 25 15 7 35 Sx 11 x 1 29
VS-50M 37 22 10 50 6 x 13% x 11 46
« Variable rack mount power supplies
VRM-35M 25 15 7 35 9% X 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 D% X 19 X 12% 50
RS-S SERIES * Built in speaker
= - Continuous Ics* Size [IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi, (Ibs.)
RS-7S b 7 4 X 7% X 10% 10
RS-10S 7.5 10 4 x T »x 10% 12
. RS-125 9 12 42 x8x9 13
RS-20S 16 20 5x9x10% 18

MODEL RS-125

*ICS—Intermittent Communication Service (50% Duty Cvcle S5min. on 5 min. off)
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creased current at lower volltages.
In a typical repeater installation, a
single QRV-SOLAR 23 will sup-

Compiled by Rebecca Niemela

port normal 24-hour usage while
maintaining a full charge on the
battery.

In a home installation with a
standard 100-Watt HF trans-
ceiver, one QRV-SOLAR 23 gen-
erates enough power 10 support
15 hours per week of normal CW
or SSB operation—or a full 24-
hour contest binge every two
weeks. Additional QRV SOLAR
23 panels can be wired in parallel
to generate more power, and dif-
ferent styles and schedules of op-
eration can be supported by chos-
ing a battery with the appropriate
capacity for the intended use. An
extensive technical manual ex-
plains optional mounting meth-

Commodore’s 1280 Inlegral Personal Computer.

COMMODORE

There's something new at Com-
modore—the Commodore 128D
Integral Personal Computer.
Built-in 1571-compatible Fast
Disk Drive with 128K RAM for ad-
vanced applications, saves time
and increases productivity. It has
a 92-key, detachable keyboard
with flexible cord for easy input.
The user can select 40/80 column
full-color output or 512K for rapid
data access with RAM expansion
module.

The Commodore 128D runs off-
the-shelf CP/M® software such
as WordStar,” dBase II,* and The
Perfect Series™. It is also com-
patible with the Commodore 64
software and peripherals. The
128D has a suggested list price
of $600.

And if you would like more infor-
mation about the Commodore
128D either contact your local
Commodore Dealer or write to
Commodore Business Machines,
1200 Wilson Dr., Westchester PA
19380 (215/431-9100). Or circle
Reader Service Card #202.

ANTENNAS WEST

Antennas West announces the
introduction of its QRV-SOLAR
23 Solar Power Supply designed
specifically to provide mains-inde-
pendent power for remote re-
peaters, portable or RV-based
stations, and home amateur radio
installations. The heart of the sys-
tem is an easily-installed unbreak-
able and bullet-tested solar panel
with unigue linear current boost-
ing circuitry. The QRV-SOLAR 23,
rated at 23 Watts, delivers 1.65
Amperes at 14 Volts and in-

ods, battery selection, panel con-
nection and orientation and angle

VECTOR RADIO

Yachtsmen who are hams, long-distance sailors, cruisers,
ocean racers, commercial fishermen, and boatmen who want
guaranteed survival communications in the event of emergen-
cies have been waiting decades for the appearance of something
like the new Vector Radio VR-50 Transceiver.

The VR-50 is powered by a rechargeable battery which is
maintained at full charge by a photovoltaic solar panel on top of
its waterproof floating case. The high-visibility impact-proof case
is made of tough plastic with scuba-type “O" rings. It takes up a
mere "2 cubic foot and measures only 14" x 11" x 6" with a weight
of only 16 pounds. The 8-foot telescoping whip antenna stores
inside the case when not in use. An internal antenna-tuner which
matches the antenna is built into the set. The VR-50 may be used
with a wide range of auxiliary antennas.

The remarkable new "around-the-world" radio puts out 50
Waltts PEP (peak envelope power) on voice and 25 Watts on CW
(code). The set is crystal controlled for "on the money'' tuning of
a total of 24 channels in the 1.8 to 17 Megahertz short, medium,
and long distance bands.

The VR-50 sells for $1,300 and is manufactured by Vector
Radio Company, 3207 Roymar Rd., Oceanside CA 92054, (619/
722-4099). Or circle Reader Service Card #203.

Antennas West announces the QRV-
Solar 23 Solar Power Supply.

adjustment for maximum power
efficiency.

The QRV-SOLAR 23 is avail-
able for immediate delivery from
Antennas West at $200 postpaid.
An optional kit for mounting on
vertical masts is available at $30.

For more information contact
Antennas West, 1971 N. Oak
Lane 1300 E., Provo UT 84604-
2138 (801/374-1084). Or circle
Reader Service Card #204.

KASARA MICROSYSTEMS

Newly released from Kasara Mi-
crosystems is the Commodore
Diagnostician. It allows the aver-
age Commodore computer user
to diagnose and fix their machine
when it's broken 95% of the time.
The Diagnostician is inexpensive
and would certainly be of value to
the ham operator. It sells for $7
plus $1 shipping and handling.
(Other Diagnosticians to be re-
leased soon: IBM Diagnostician, 1
and 2.)

For further information contact
Kasara Microsystems, 33 Murray
Hill Drive, Spring Valley NY 10977

T T
THE COMMODORE DIAGNOSTICIAN -
]
B
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Commodore Diagnostic Chart from
Kasara.
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(914/356-3131) or circle Reader
Service Card #208.

ANTENNA SPECIALISTS

A new 4-page bulletin, #RFA-
4001, describing the company's
newly-designed line of RF power
amplifiers is available from the
Antenna Specialists Co. Com-
plete performance specifications
and typical output-vs.-input power
graphs on each of ten models are
presented. The line comprises
three VHF models covering 144-
174 MHz; four models covering
432-512 MHz UHF band; and
three additional export models op-
erating in the midband frequency
range. State-of-the-art micro-strip
matching and filtering, relay
T/R switch for minimal insertion
loss, and full protection against
DC polarity reversal and high
VSWR are characteristic of the
complete line. To receive a copy
of the FREE bulletin, contact: The
Antenna Specialists Company,
30500 Bruce Industrial Parkway,
Cleveland OH 44139-3996. Or cir-
cle Reader Service Card #210.

MINK IMPORT-EXPORT

The German-made ERSA MS
6000 electronic soldering sta-
tion, long popular in Europe, is
now available in the United
States. The ample power supply
(60VA) and the TE 40 iron with a
novel position temperature coeffi-
cient (PTC) heating element per-
mit a large field of applications.
They range from the most delicate
operations to operations for which
uncontrolled irons of up to 100 W
have been used. The high-energy
reserve of the PTC heating ele-
ment and the transformer provide
a virtually constant soldering tem-
perture even in rapid soldering se-
quences. The unit features a 60-
second heat-up time.

The safety-insulated electronic
control unit includes a 110/24V

Antenna Specialist RF Amplifiers

transformer and is continuously
variable for tip temperatures be-
tween 300 and B840 degrees
Fahrenheit. The heater-windings
of the soldering iron also serve as
a temperature setting. By means
of zero voltage circuits and a
Triac, the heating element is sup-
plied with energy and the operat-
ing state is indicated by a red light-
emitting diode. The soldering tip
is connected with the level poten-
tial terminal through a high Ohm
resistor. The price class for the
ERSA 3000 is $120. Five tips are
available for $4.

For additional information con-
tact Robert W. Mink Import-Export
Inc., PO Box 6437, Fair Haven NJ
07704 (201/758-8838) or circle
Reader Service Card #214.

DAVLE TECH

The Model A-TEK IC test clip is
designed to facilitate temporary
connections to the dual-in line
packaged components in con-
junction with a number of test
instruments for power on/hands
off circuit testing. There are many
types of test clips available: a
16 pin, 20 pin, 24 pin and 40 pin.
Standard DIP spacing, gold
plated contacts, low contact re-
sistance, less than 1 mili-Ohm
at 1 KHz.

Davle Tech's A-TEK IC Test Clip.
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Mink Soldering Station, ERSA MS 6000.

For more information contact
Davie Tech Inc. 2-05 Banta
Place, Fair Lawn NJ 07410 (201/
796-1720) or circle Reader Serv-
ice #215.

ELECTRON PROCESSING

Electron Processing an-
nounced the addition of two new
models in their product line of Sig-
nal Intensifier ™ RF amplifiers.

New series RFC Signal Intensi-
fiers are 12 volt dc powered ver-
sions of their popular RFA series.
These low-cost yet high perfor-
mance receiver preamplifiers are
ruggedly made for lasting perfor-
mance in the grueling environ-
ment of today's automobiles.

Available in two versions, the
RFC-30 covers 500 KHz to 150
MHz and the RFC-16 covering
50 MHz to 1000 MHz. Both am-
plifiers provide 13 dB gain and
are supplied with convenient
Motorola connectors. Power re-
quired is approximately 25 mA
at 10 to 18 volts dc, negative
ground. Pricing starts at $30 Am-

ateur Net with quantity discounts
available.

For more details and ordering
information, contact the Sales De-
partment, Electron Processing,
Inc., P.O. Box 708, Medford NY
11763 (516/764-9798). Or circle
Reader Service Card #205.

ADVANCED
RADIO DEVICES

Two years in development the
230A represents a new dimension
in linear amplifier technology
and operating convenience. The
230A provides maximum legal
power on all amateur bands with
no time limit. The drive frequency
IS continuously monitored by the
processor and adjustments made
to ensure maximum amplifier out-
put at all times.

introductory price for the 230A
Is $3,650 (Made in the USA).

For more information contact
Advance Radio Devices, 103 Car-
penter Drive, Sterling VA 22170
(703/478-3100) or circle Reader
Service Card #211.

Electron Processing's RFC Signal Intensifier.



The Satellite Locator, a WTS
product.

THE SATELLITE LOCATOR

The Satellite Locator is a slide
rule that gives azimuth/eleva-
tion angles to geosynchronous
satellites from almost anywhere
on earth. On the slide rule there
are visual representations of the
full satellite arc—horizon-to-ho-
rizon, around the world, even
from the southern hemisphere—
with local azimuth and elevation
angles. It also gives the U.S. sal-
ellite longitude positions, a mag-
netic declination map of the U.S.,
a true-to-magnetic azimuth con-
version slide rule and handy az-el
formulas.

This device allows the quick de-
termination of az-el angles from
anywhere on earth that the satel-
lite arc is visible. A magnetic decli-
nation map and a true/magnetic
slide rule on the back allows the
true azimuth to be converted to
local magnetic azimuth. The az-el
formulas are also printed on the
back to allow more precise angle
computation with a portable cal-
culator.

The price for the Satellite Loca-
tor is $10. Shipping is included
and quantity rates are available.

For more information., please
contact WTS Products, 4308
South Peoria Suite 681, Tulsa OK
74105, or circle Reader Service
Card #206.

SUPERTEMP XY7

The SUPERTEMP XY7 solder-
ing stations offer controlled tem-
perature hand soldering. Fixed
temperatures are selectable by
rotating the switch. A unique elec-
tronic control circuit maintains tip
temperature to within + 3=C (6°F).
This is accomplished by embed-
ding the thermocouple sensing
unit in the bevel of the heating
element barrel so that the tip actu-
ally seats against it. This method
allows the closest possible moni-
toring of tip working surface tem-
perature.

The specially insulated
NICHROME wire heating element
is compressed between two lay-

Supertemp XY7 from Davile.

ers of stainless steel for rugged-
ness and is located at the end of
the barrel to insure instant heat up
and recovery. The revolutionary
electronic "Zero Voltage" switch-
ing protects voltage and current-
sensitive devices such as CMOS
against transient voltage spikes
caused in stations. The soldering
tip is grounded through the power
unit to insure the tip leakage is
less than 0.4 millivoit or 0.03 mi-
croampere.

Additional information is avail-
able from Davle Tech Inc., 2-05
Banta Place, Fair Lawn NJ 07410
(201/796-1720) or circle Reader
Service Card #213.

NEW VECTOR SMT
TRAINING KIT

Jensen Tools has designed a kit
to give electronic engineers and
technicians a working knowledge
of materials and methods to use
with Surface Mount (SMT) semi-
conductor assembly technology.

The kit contains SMT devices,
prototyping boards, component
attachment and interconnection

Vector SMT Training Kit by
Jensen Tool.

materials and a comprehensive
50-page instruction manual. In-
cluded are 270 capacitors, 300 re-
sistors, 10 diodes, 10 transistors,
5 different ready-to-use double-
sided circuit boards with layout/
planning sheets, a single-sided
board with six PLCC patterns,
two-part conductive adhesive that
cures at room temperature, solder
paste with dispenser needles, sol-
der wire, solder removal braid, 1
plastic and 1 stainless steel
tweezers, and pins for piggyback
mounting of finished PC boards
on larger circuit boards.

The illustrated *'Guide to SMT"
manual contains detailed instruc-
tions on attaching and removing
SMT devices.

For more information write or
call Jensen Tools, 7815 S. 46th
Street, Phoenix AZ 85044 (602/
968-6231) or circle Reader Ser-
vice Card #208.

WIDEBAND ENG
BANDPASS FILTER

Microwave Filter Company,
Inc., has come out with a new
wideband ENG bandpass filter.

Model 5348 bandpass filter has a
flat passband of 26 MHz in the
remote pick-up ENG band (1990-
2110 MHz). It has high selectivity
to isolate several contiguous
channels.

The 5348 has an insertion loss
less than 1.5 dB with a 3 dB roll-
up bandwidth greater than 26
MHz. The center frequency is a
customer option. Selectivity is 30
dB minimum at + 23 MHz. Im-
pedance is 50 Ohms and connec-
tors are type N. The base plate is
1.5 x 9 inches and has mounting
provisions.

Price is $445 and delivery is 30
days.

For more information contact
Microwave Filter Company, Inc.,
6743 Kinne Street, East Syracuse
NY 13057 (800/448-1666) or circle
Reader Service Card #209.

POWER FAIL INTERRUPT

Electronic Specialists has ex-
panded their equipment protec-
tion line to include filter/suppres-
sors and 20/30 Amp protective
devices.

The power fail interrupt can now
be ordered as an adjunct to all
Electronic Specialists’ power con-
ditioning equipment. Option price
is $95 installed.

For more information write to
Electronic Specialists, Inc., 171
South Main Street, Natick MA
01760 (800/225-4876) or circle
Reader Service Card #203.

Power/fail/interrupt by Electronic
Specialists.

Wideband ENG Bandpass Filter from Microwave.
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Regular SALE
IC-761 HF xcvr/SW rcvr/ps/AT ...... 2499.00 2149
HM-36 Scanning hand microphone 47.00

HF Equipment

SP-20 Ext. speaker w/audio hiter .. 149.00 139%

FL-101 250 Hz 1st [F CW filter ..... 71350
FL-53A 250 Hz 2nd IF CW filter .... 115.00 109%
FL-102 6 kHz AM filter .............. 59.00
EX-310 Voice synthesizer........... 59.00

IC-751A S-band xcwr/ 1-30 MHz rcvr 1699.00 1449
PS-35 Internal power supply ....... 219.00 199%
FL-32A 500 Hz CW filter (1st IF).... 69.00
FL-63A 250 Hz CW filter (Ist IF}.... 59.00
FL-52A 500 Hz CW filter (2nd IF}... 11500 109%
FL-53A 250 Hz CW filter (2nd IF)... 115.00 109%

A R IR o i s e i s 49.00
FL-70 2.8 kHz wide SSB filter ...... 59.00
RC-10 External frequency controller 49.00

IC-735 HF transceiver/SW revr/mic 999.00 869
PS-55 External power supply....... 219.00 199%
AT-150 Automatic antenna tuner ... 445.00 389%
FL-32A 500 Hz CW filter ........... 69.00
EX-243 Electronic keyer unit ....... 64.50
UT-30 Tone encoder ............... 18.50

Other Accessories Regular SALE
IC-2KL 160-15m solid state amp w/ps 1999.00 1699
PS-15 20A external power supply..... 175,00 159%
PS-30 Systems p/s w/cord, 6-pin plug 319.00 289%

MB Mobile mount, 735/751A/761A... 2599
SP-3 External speaker ..........civues 65.00
SP-7 Small external speaker .......... 49.00
CR-64 High stab. ref, xtal for 751A.... 79.00
PP-1 Speaker/patch.......coovvvveen. 179.00 164%
SM-6 Desk microphone ............... 4795
SM-8 Desk mic - two cables, Scan..... 89.00
SM-10 Compressor/graph EQ, 8 pin mic 149.00 139
AT-100 100W 8-band auto. antenna tuner 445.00 389%
AT-500 500W 9-band auto. antenna tuner 589.00 519%
AH-2 8-band tuner w/mount & whip 659.00 589%
AH-2A Antenna tuner system, only.... 519.00 449%
GC-5 Worldclock ...oveeevnnivrernnnn. 91.95 B89%

VHF/UHF base multi-modes Regular SALE
IC-275A 25W 2m FM/SSB/CW w/ps 1235.00 1079
IC-275H 100W 2m FM/SSB/CW...... 1389.00 1229
IC-375A 25W 220 FM/SSB/CW....... 1399.00 1249
IC-475A 25W 440 FM/SSB/CW w/ps1399.00 1249

Order Toll Free: 1-800-558-0411

ICOM

IC-475H 75W 440 FM/SSB/CW....... 1999.00 1429
IC-575A 25W 6/10m xcvr w/ps 1399.00 1249

IC-471A" 25W 430-450...
PS-25 Internal power supply .......
AG-1* Mast mounted preamplifier ...

IC-471H" 75W 430-450
PS-35 Internal power supply .......
AG-35° Mast mounted preamplifier

. CLOSEOUT 979.00 749%

125.00 114%
99.50

... CLOSEQUT 1399.00 989*

219.00 199%
99.75

| “Preamp $9°5 with 471A or 471H Purchase

Accessories common to 271A/H and 471A/H

SM-6 Desk microphone ............... 4795
EX-310 Voice synthesizer............. 59.00
15-32 CommSpec encode/decoder.... 59.95
UT-15 Encoder/decoder interface... 3395
UT-158 UT-15S w/T5-32 installed..... 96.00
VHF/UHF mobile multi-modes Regular SALE

IC-290H 25W 2m SSB/FM CLOSEOUT 639,00 549"
IC-490A 10W 430-440..... CLOSEOUT £99.00 399

VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FM w/TTPmic 429.00 379%
IC-27H Compact 45W 2m FM w/TTP mic 459.00 399
IC-37A Compact 25W 220 FM, TTP mic 499.00 439*
IC-47A Compact 25W 440 FM, TTP mic  549.00 489%

PS-45 Compact BA power supply... 145.00 134%
UT-16/EX-388 Voice synthesizer ... 3499
SP-10 Slim-line external speaker ... 3599
IC-28A 25W 2m FM, TTP mic ......... 469.00 409%
IC-28H 45W 2m FM, TTP mic ......... 499.00 439%
IC-38A 25W 220 FM, TTP mic......... 489.00 429%
IC-48A 25W 440-450 FM, TTP mic.... 509.00 449%
HM-14 Extra TTP microphone ...... 59.00
UT-28 Digital code squelch......... 39.50
UT-29 Tone squelch decoder,...... 46.00
HM-16 Speaker/microphone ....... 34.00
IC-900A Transceiver contraller........ 589.00 5299
UX-29A 2m 25W untt ..ooovvvinnnn, 295.00 2699
UX-29H 2m 45W unit ......vttues 339.00 3099
UX-39A 220MHz 25W unit ......... 349,00 3199
UX-49A 440MHz 25W unit ......... 339.00 309
UX-59A 6m 1OW unit .......oooies 339.00 309%
IC-3200A 25W 2m/440 FM w/TTP.... 649.00 579%
UT-23 Voice synthesizer............ 34 99
AH-32 2m/440 Dual Band antenna .., 39.00
AHB-32 Trunk-lip mount ........... 35.00
Larsen PO-K Roof mount........... 20.00
Larsen PO-TLM Trunk-lip mount.... 22.00
Larsen PO-MM Magnetic mount.... 22.00
IC-1200A 10W 1.2GHz FM Mobile... .. 699.00 629%*

IC-1271A 10W 1.2GHz SSB/CW Base 1269.00 1129
AG-1200 Mast mounted preamplifier 105.00
PS-25 Internal power supply ....... 125.00 114%

EX-310 Voice synthesizer........... 59.00
™N-1200 ATV interface unit......... 139.00 129%
UT-158 CTCSS encoder/decoder ... 96.00

RP-1210 1.2GHz 10W 99 ch FM xcvr 1529.00 1349
RP-2210 220MHz 25W repeater ...... 1499.00 1329
RP-3010 440MHz 10W FM repeater... 1299.00 1149

VISA

Hand-helds Regular SALE
IC-2A 2-meters........ Z89.00 259
IC-2AT with TTP....... 319.00 279
IC-3AT 220 MHz, TTP 349.00 299*
IC-4AT 440 MHz, TTP 349.00 299
IC-02AT/High Power 40900 349%
IC-03AT for 220 MHz 449.00 389*
IC-04AT for 440 MHz 44900 389
IC-u2AT with TTP..... 329.00 289*
IC-u4AT 440 MH:z, TTP 369.00 329*

Accessories for micros - CALL $

IC-12AT 1W 1.2GHz FM HT/batt/cer/TTP 473.00 419*
A-2 SW PEP synth. aircraft HT.......... 49900 449%
A-20 Synth. aircraft HT w/VOR......... 599.00 529*
Accessories for all except micros Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 79.00
BP-8 B0Omah/8.4V Nicad Pak - use BC-35... 79.00
BC-35 Drop in desk charger for all battenes 79.00

BC-16U Wall charger for BP7/BPS............. 21.25
LC-11 Vinyl case for Dix using BP-3 ........... 20.50
LC-14 Vinyl case for Dix using BP-7/8 ........ 20.50

LC-02AT Leather case for Dix models w/BP-7/8 54.50
Accessories for IC and 1C-O series Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 49.00
BP-3 Exira Std. 250 mah/8.4V Nicad Pak .... 39.50

BP-4 Alkaiine battery case. anmeasiaa MO0
BP-5 425mah/10.8V Hu:act Fah use BC35 65.00
CA-5 5/B-wave telescoping 2m antenna ...... 19.95
FA-2 Extra 2m flexible antenna ................ 12.00
CP-1 Cig lighter plug/cord for BP3 or Dix.... 13.50
CP-10 Battery separation cable w/clip........ 2250
DC-1 DC operation pak for standard models 2450
MB-16D Maobile mtg. bkt for all HTs............ 2599
LC-2AT Leather case for standard models..... 54.50
RB-1 Vinyl waterproof radio bag........... 34 95
HH-SS Handheld shoulder strap................ 16.95
HM-9 Speaker microphone.........covvvevninss 47.00
HS-10 Boom microphone/headset .. 24.50

HS-10SA Vox unit for HS-10 & Deluxe anly 24.50

HS-10SB PTT unit for HS-10.. 24 50

ML-1 2m 2.3w in/10w out ampln‘ier ..... _.SALE 99.95

35-32M Commspec 32-tone encoder .. . 2395

Receivers Hegu lar SALE

R-71A 100kHz to 30MHz receiver...... $979.00 849%
RC-11 Infrared remote controller..., 70.99
FL-32A 500 Hz CW filter ............. 69.00
FL-63A 250 Hz CW filter (1st IF) .... 59.00
FL-44A SSB filter (2nd IF)..oenonan..s | 78.00 159%
3 i g T I T AR B e 49.00
EX-310 Voice synthesizer ............ 59.00
CR-64 High stability oscillator xtal  79.00
SP-3 External speaker................ 65.00
CK-70 (EX-299) 12V DC option...... 1299
MB-12 Mobile mount ....ovvvueeennnns 2599

R-7000 25MHz to 2GHz scan revr ..... 1139.00 9999

RC-12 Infrared remote controller.... 70,99
EX-310 Voice synthesizer ............ 59.00
TV-R7000 ATV unit........ceoevevee... 139.00 129%
AH-7000 Radiating antenna ......... 99.00 (8)

HOURS @ Mon. thru Fri. 9-5:30: Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings untl 8:00 pm Monday thru Thursday.
WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service dept.

All Prices in this list are subject to change without notice,

In Wisconsin r’uutﬂda Miiwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY:

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 ® Phone (414) 442-4200

AES”®

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

ﬂhic_n WATS 1-800-362-0290
Outside 1_800-321-3594

BRANCH STORES

ORLANDO, Fla. 32803
621 Commonwealth Ave.

Phone (305) 894-3238
Fla. WATS 1-800-432-9424

dutside 1 _800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

Associate Store

CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, lilinois 60630

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

witside 1.800-634-6227 15 min. from O’Hare!

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181



Never Say Die

Continued from p. 6

able for readers is for them to
provide more interaction between
readers. When it comes to a re-
view of a piece of new ham gear
I'd rather know what ten fairly av-
erage hams who've bought it think
of it than to read one engineer’s
opinion.

Now that about 70% of you
have computers you should at
least be able to write letters to 73
without having to tear pages from
a spiral notebook and scribble
with a blunt pencil. So let’'s get
started coping with the Infor-
mation Age. What ham gear have
you bought recently? How has it
been to use? Have you had any
problems with it? Has the manu-
facturer or importer been cooper-
ative? How about your ham deal-
er? How easy was it to get fired
up? What features do you like
about it? What don’t you like? Do
you recommend that others get
one too? What can you tell them to
help them get better use from it?
Have you any suggestions to the
manufacturer on ways to improve
future models? What features
would you like to see? How about
the price?

I'm not going to feel comfort-
able that 73 is doing what it should
until we've published at least two
or three reader reviews of every
piece of ham gear I'm likely to find
advertised in the magazine.

So let's see what you think of
any new gear you've bought. Fire
up your word processor, put in the
dictionary disk and have at it.
Send me the print-out and a flop-
py, either 3" or 5" so | won't have
to make someone sit and retype
your review.

One practical matter you should
keep in mind...the thickness of 73
depends entirely on how many
pages of advertising we have, so
let's not go out of our way to be
nasty. No, I'm not saying you
should lie or distort your facts—
just don't get carried away with
negatives.

Most of the letters | get are won-
derful, but every now and then |
get a nasty one. Yes, | realize that
I’'m probably not being singled out
for the nasty attack—that this poor
chap is inflicting the same lousy
treatment on his wife, family and
business associates. So | sigh
sadly when | get rotten letters and
try not to get mad in return.

We're getting more advertising

in 73—with some very satisfying
success stories from several
advertisers. The more pages of
ads we have, the more magazine
you'll get every month. The per-
centage of ads should run about
50% these days. It used to run
about 30%, but when one of
the ham magazines went to
50% and thus cut their advertis-
ing rates accordingly, the other
ham magazines had to follow
suit.

Sure, you can help make 73
fatter. Sending in the Reader's
Service card asking for informa-
tion about advertised products
helps. Mentioning 73 when you
write advertisers helps. Buying
the products advertised in 73 is
the biggest boost of all.

Problems with Products?

By the way, if you ever run into
any problems with the products or
services of a 73 advertiser, please
be sure to let me know about it. I'm
by far the most picky of the ham
publishers when it comes to ac-
cepting advertising. What you do

“The chap
who builds just
hates to write,

so maybe

you can
collaborate
with him”’

is this: write a detailed letter giving
the facts of your complaint—just
the facts, without all the invective
is the best approach—send the
letter to the firm with a note on the
bottom that a copy is going to
Wayne Green. This usually does
wonders at getting their attention.
You can be sure that my staff will
be asking questions of this firm.
Please don't embarrass me by ex-
aggerating or distorting the facts,
okay?

This system has worked won-
ders down through the years.
I've helped get some dishonest
ham advertisers convicted and
jailed—and I've steered readers
away from many ripoffs, But |
need to get early warnings from
you.

You know, if we can get a few

more advertisers back into 73
we can put out those big fat
issues we used to a few years
ago. So how about helping the
manufacturers out? If you get a
piece of gear you think everyone
ought to know about, write it up. If
you find a ham dealer who goes
out of his way to help you, help
him back with a writeup | can
publish in 73. This is the Informa-
tion Age! Or at least it will be if
you'll stop sitting on information
and break loose. Wouldn't you
like to see your name and call in
print? What a feeling that is! You'll
be absolutely astounded at how
many of your friends will spot it
and how often chaps will mention
seeing your piece when you work
them.

What else? Well, the 73 readers
seem to agree just about 100%—
they want to see short construc-
tion projects in the magazine. If
you've got someone in your area
or in your club who likes to build
gadgets, see what you can do to
get them to write ‘em up for us. Or,
as is so often the case, the chap
who builds just hates to write, so
maybe you can collaborate with
him and get both your names in
print. There are some hams who
love to write and are remarkable in
their ability to find non-writing
ham builders to promote.

| sure wish there was someone
who could translate some of the
Japanese ham magazine con-
struction projects into English.
They have more stuff in their ham
magazines every month than I'm
able to get here in a year. There's
nothing like having about five
times as many hams—and most
of them youngsters—to develop
an interest in building. Of course
they have an enormous advan-
tage over us in getting parts. They
can shop at the hundreds of small
parts shops in the Akihabara sec-
tion of Tokyo. If you visit there
you'll see thousands of kids ea-
gerly buying parts, chips and cir-
cuit boards.

Indeed, few parts are made in
America any more, so we're al-
most entirely dependent on im-
ported parts. When our consumer
electronic industries all moved
their manufacturing to Japan, so
did the parts companies that sup-
plied them. Even the companies
making the machines to make the
parts are out of business now, so
we've a long row to hoe before we
can rebuild America’s electronic
industries. Oh well, you've read all
that many times before—it ran-
kles me, so | won't let go. So

let's get started coping with the
Information Age. Let me know
how we can improve the index.
Start writing your impressions of
new ham gear. You might even
write if you have any experiences
or ideas which others might find of
value—Ilike how to get ham clubs
started or rebuilt—how to get
school radio clubs going—how to
attract youngsters to our great
hobby.

73 is a communications medi-
um, so start communicating.

The Hamvention

The word is that I'll be speaking
again on Saturday afternoon at
Dayton. Bring something to eat
and a cushion—they’'ve allocated
three hours! But that brings up the
question—what would you like me
to talk about? I've been giving the
same talk for the last two years
about how amateur radio needs
growth. | don't want to play the
same old record every year.

Would you be interested in my
going into some of the new com-
munications technologies ama-
teurs should be pioneering? Is
anyone interested in a historical
perspective of our hobby? |'ve
been a ham for almost 50 years
now, and |I've been a ham editor/
publisher for 37 of those years, so
you aren’t going to find anyone
with a broader perspective.

Or is there some interest in how
to use your amateur radio interest
to make money—either as a side
line or even as a business? I'm a
big fan of taking advantage of
technology to start small firms and
get rich. Indeed, |'ve helped thou-
sands of small firms grow into mil-
lion dollar size over the years.

I'll talk about anything you
want, so please drop me a line
with your ideas. If you're interest-
ed in DXing | might talk about
some of the more interesting
countries |'ve visited. You know, it
really isn't all that expensive to
travel as a ham, so perhaps you're
missing some fun.

You want me to talk about UHF
and my working seven states on
10 GHz? As far as | know, no one
has come close to my record yet.

Or perhaps you'd like to
have some ideas on ways to
make your ham club grow and
be more fun—ways to attract
potential Novices—ways to help
Novices get on the air at low
cost and still have a ball. How
about cross-banding repeaters
to make it possible for Novices
to work some 20m DX?

Please advise [ lf]
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Number 15 on your Feedback card

73 Book Review

Essential

References
for the Builder

Two circuit collections from Harry Helms
reviewed by Larry Antonuk WB9RRT

Contemporary Electronics Circuits Deskbook
McGraw-Hill Book Company 1986
Hardbound, 253 Pages (INustrated)

Existing circuit anthologies suffer from two ma-
jor drawbacks. First, they are filled with less-than-
useful circuits: It may be fun to know how a rain
detector works, but I'll just keep looking out the
window. Second. once you find a circuit that fits
your needs, you discover that it was pulled from a
ten-year-old magazine. All the part numbers pro-
duce nothing but blank stares down at Radio Shack.
You decide to build the gadget anyway, substitut-
ing a chip and a transistor or two. It doesn’t work.
Was it a wiring error? The substitutions weren’t
valid? Or maybe the circuit wasn't correct in the
first place?

The Contemporary Electronics Circuits Desk-
book overcomes both of these problems quite nice-
ly, at least as far as the ham radio operator is
concerned. Drawing mainly on past 1ssues of QST
73 Magazine , and Ham Radio , the Deskbook is
filled with circuits that are ham radio oriented, or
would at least interest hams. To round things out,
the book includes sections on audio, automotive,
video, timers, and, of course, popular miscella-
neous circuits. In addition, most of the circuits are
from 1983 or later, which ensures that the chips
and transistors have friendly, familiar numbers on
them.

The table of contents lists 28 categories, which
cover practically every aspect of electronics. Some
of the sections are rather slim, notably Automotive
and Optoelectronics. Most of the categories, how-
ever, are quite comprehensive—containing fifteen
to twenty separate circuits. The most-used chapters
will probably be Interfacing (just how do I drive
TTL with CMOS??) and Power Supplies (how to
hook up all those regulator chips),

Rather complex circuits take up a fair amount of
space in the book, which is not necessary. No home
hobbyist will whip up a fourteen-1C Digital Multi-
meter on the basis of one schematic found in a
circuit collection. He wants theory of operation,
PC board layouts, pictorials, parts sources, etc.
This 1sn’t a major problem, though. since the
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EMPORARY ELECTRONICS
CIRCUITS DESKBOU

source of the circuit is listed with each diagram. If a
particular circuit seems especially interesting, that
back issue of 73 Magazine (or whatever) can be
pulled out for a complete description.

Weighing in at 530 for the hardcover edition, the
Contemporary Electronics Circuits Deskbook 1s
somewhat of a heavyweight. For those folks with
the last seventeen vears of 73, OST. and Ham
Radio in their garage, the book may not be much of
a bargain. But with those of us who keep our
electronics library stored in a milk crate, the Desk-
book is a good investment both as a reference book
and for casual browsing.

Handbook of Practical IC Circuirts
Prentice-Hall 1987
Hardbound, 160 pages (Illustrated)

Handbook of Practical IC Circuits is a tribute 1o
the integrated circuit whose arrival undoubtedly
constitutes the single most significant event in the

history of hobbyist electronics. This phenomenon
has changed the whole approach to home building.
Need a time? No need to lash together a handful of
transistors—just tic @ cap and a few resistors (o a
555 and you're in business. The time usually spent
on debugging can be put toward further testing or
experimentation. (As a comparison of time saved
by using ICs. think of building the equivalent of a
741 op-amp with wbes!) For the most part, hobby
clectronics now consists of hooking up vanous
“building blocks™ 1o get the desired result.

So where does one go to get the information
needed to work with ICs? Obviously, all the manu-
tacturers publish data sheets and application notes,
but these are often too complex, and the circuits oo
sketchy. Circuit **cookbooks’ are fine, as long as
they have just what vou want listed. If you need a
shghtly different circuit, or if things don’t work
when you plug them in, you're in trouble. The
Handbook of Practical IC Circuits gives the
builder a comfortable blead of circunt explanation
and already-debugged circunts. Should the reader
need a variation of one of the circuits listed, the
accompanying lext gives enough explanation so the
changes can be successfully made.

The handbook can be used as a reference guide
when designing a specific type of circuit, or it can
be read as a tutortal. The circuits all use commonly
available parts—a handful of ICs, a prototype
board, and a power supply will turn the book into a
beginner's course on basic IC technology. Helms
has written the book in a light, readable style that
makes reading about shift registers interesting (al-
most).

The Handbook of Practical IC Circuits is
wrapped up with a short interfacing and trou-
bleshooting section. The troubleshooting section
contains this gem: **Blame Yourself First and
the IC Last.”” (Repeat this hive times if some-
thing you've built doesn’t work.) The integrated
circuit, in addition to being extremely easy to use,
is very reliable. Between the reliability of the ICs
and the solid imformation contained in this hand-
book, 1t shouldn’t be necessary 1o blame anyone—
vour circuits should all work the f[irst tume
around! &Y
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Number 16 on your Feedback card

Tool a Transmitter for

AM Broadcast

Get a license-free slice of the spectrum

beautiful 105 kHz slice of spectrum is

available to experimenters with this
simple. crystal-controlled transmitter. FCC
rules governing nonlicensed transmitters of-
fer some helpful information. A brief look at
the history of the FCC rules governing nonli-
censed transmitters (Part 15 Section 15:113)
reveals that anyone can operate in the 510 to
1 705 kHz range within certain limitations. In
licu of meeting the requirements of Section
15:111. a low-power communication device
may operate on any frequency in the band
510-1705 kHz provided it meets all the
following conditions.
(a) The power input to the final radio stage
(excluding filament or heater power) does not
exceed 100 milliwatts.
(b) The emissions below 510 kHz or above
1705 are suppressed 20 dB or more below the
unmodulated carrier.
(c) The total length of the transmission, the
antenna, plus the ground lead (if used) does
not exceed 3 meters.
(d) Low-power communication devices that
obtain their power from the lines of public
utility systems shall limit the radio frequency
voltage appearing on each power line to 200
microvolts or less on any frequency from 510
to 1705 kHz. Measurements shall be made
from power line to ground with the equip-
ment grounded and ungrounded.

Don’t Give Up

In reading the above regulations, the first
thought might be, **What chance would a
ransmitter running a tenth of a watt with a
10-foot antenna have against those high-pow-
ered broadcast stations? ™

While it does sound discouraging, take a
second look! The low end of the broadcast
band ends at 540 kHz, this leaves the 510 to
540 kHz range relatively free of interference.
At the high end, the present BC band stops at
1600 kHz leaving the range of 1600 and 1705
kHz fairly frec of interference. Eventually
this portion will be occupied by the expanded
BC Band, but for the time being, it is a beauti-
ful 105 kHz slice of spectrum!
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by Ken Cornell W2IMB

Operation in the occupied portion of the
band is strictly an area problem. Stations are
separated by 10 kHz, and some stations do
not operate 24 hours a day, or they operate
with reduced power at night—so it is possible
to find a few clear spots.

Eight years ago I ran a beacon on 1575 kHz
with a transmitter made from a couple of
bipolar transistors. My best DX was recep-
tion at 18 miles with QS copy. I am sure that
my signal didn’t *‘drop dead” a few feet
further on!

The transmitter discussed here uses a sim-

#E OUT

”H KEY JACK

EXCITER
= J_—[—,)\, ALUM
c2 //—“im-ﬂm
L2 o
0005
HHH s
’ 5
V FO i £

|
- - - -
(D b

S G6G D .
S5k x VA O
BOTTOM WIEW

R.F AMPLIFIER

Figure I. Medium frequency transmirter. NOTE: All
resistors are Y% watt rating and capacitors, 50 volts.

ple. foolproof circuit with a couple of cheap
ICs and a power VMOS. MOS or HEXFET
RF amplifier. Using crystal control, there is
only one tuned circuit: the tank/antenna coil.
Another coil can adapt the oscillator circuit to
VFO control,

The circuit uses a CMOS 4011 IC as the
oscillator. This is followed by a CMOS 4024
IC as a frequency divider, which permits the
use of cheap, high frequency crystals. The
final amplifier uses a Power MOS BS170, a
Siliconix VNIOKM, or International Rectifi-
ers HEXFETS in the lower power IRFXXX
series.

For operation on the 510 to 540 kHz range,
use the divide by 16 output from the 4024 —
and for the 1600 o 1705 kHz portion, the
divide by 4 output, See Table 1 for other
available divided frequency outputs avail-
able.

The complete transmitter circuit is shown
in Figure | with asuggested parts layout in
Figure 2. All parts were mountedona 22" x
5" IC perforated board (holes spaced . 100" x
.100"), and sockets were used for the solid
state devices. Since the circuit does not in-
volve very high frequencies, simple point-to-
point wiring will suffice.

Wind and Bolt

Plastic pill bottles 13" diameter x 24"
deep make suitable coil forms. The snap-on
covers for the bottles bolt to one end of the
perf board. For the low end of the band, wind
210 turns of #30 enameled wire with the drain
tap at 30 turns from the plus feed end. For the
high end of the band wind 70 wrns of #24
enameled wire with a tap at 10 urns. Dnll
two small holes side by side at each end of the
coil form to secure the ends of windings. For
mid-range, the number of turns can be evalu-
ated by the two coils described; however, the
drain tap must be 1.7th of the total from the
plus feed end.

Since the 3m antenna connected to the end
of the coil has minimal capacity to its ground
system, a variable capacitor is required
between the antenna connection and ground.
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Figure 2. Lavout of parts.

A 50pF trimmer capacitor will work fine.

Initial Tests

After assembly completion and wiring
double checks, apply 12 volts to the exciter
only (the two ICs) and clip a short length
of wire 1o pin #10 on the 4011. Tune a re-
ceiver in CW position to the crystal fund-
amental frequency, and a loud beat note
should be audible. Next, clip the wire to
the desired divided frequency output and
tune the receiver to the same frequency.
Again, a beat note should be audible. If
no audible beat notes occur, recheck the
wiring and particularly all solder con-
nections.

With the exciter operational, next check
the entire transmitter. Connect the antenna,
insert a VOM with a 50 milliampere range
in series with the plus lead to the final
amplifier, and feed about 5 to 6 volts to it
With the tank/antenna coil out of resonance,
very little current will flow. Tune the coils’
variable capacitor until the drain current rises
as the circuit approaches resonance. Check
the operational frequency with the signal
strength meter on a receiver and tune for
maximum signal strength. At this point,
set voltage and current to 100 milhiwatts. A
field strength meter is a valuable tool for
tuning up.

All Important Antenna

Location and construction of the 3-meter
(9" 10'%4") antenna should command con-
siderable attention. It should be in the clear
and as far as possible away from trees and
RF absorbing structures. Any supports
should be well insulated. A good ground is
desirable with radials or wire mesh, as well as
a driven pipe. With the circuit shown, there is
low and relatively harmless DC voltage on
the antenna, A 0.ImF capacitor added at
the antenna connection will eliminate this
voltage.

Considering the broadcast interpretation of
the FCC rules on the antenna size, | would
consider any structure that can be confined
within a 3m diameter by 3 meter high imagi-
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Figure 3. Remote control wiring. RY. .. 12 volt DC relay with normally closed contacts (SPDT can be used)

Tl... Audio output transformer.

transmitters:

available for inspection.

Signature

In Section 15:133 the FCC requires that the following notice be placed on home-buill

| have constructed this device for my own use. | have tested it and certify that it complies
to the FCC Rules Part 15. A copy of my measurements is in my possession and is

Date

Figure 4. FCC Mandarory Notice.

nary cylinder legal. The transmitter would be
contained within or at the periphery of such a
structure.

A self-supported antenna can be made from
6" diameter stove pipe with 3 angle brackets
at the bottom supported on stand-off insula-
tors. Paint the pipe with a good rust inhibitor.
The transmitter, of course, would be placed
in a weathertight housing. Due to the low
power of such a transmitter, remote control
of the transmitter is no major problem. Sce
Figure 3 for a suggested arrangement,

VFO Operation

The 4011 can be used as a VFO by replac-
ing the crystal with a slug tuned coil in series
with a capacitor (see L2 & C2 in Figure 1).
Sixty turns of #30 enameled wire wound on a
5.16" diameter slug tuned form in series with
a 100 pF silver mica capacitor work well. A
mini-box with an empty F1243 crystal holder
at the end can serve as a mount. The coil and
capacitor leads are not grounded to the mini-
box and are connected to the crystal holder
pins. This permits the VFO unit to be plugged
into the crystal socket. A separate ground
strap for the mini-box is provided for shield-
ing. Using the slug for tuning. the VFO coil
tunes 6030 to approximately 9.000 kHz

Operational Freq. Crystal Freq.
1600 x4 = 6400
1705 x4 = 6820
510x 16 = 8160
540 x 16 = 8640

Divided Freq. 4024 Pin No.

2 12

4 1

B 9

16 6

32 5

64 4

128 3

Table 1. Typical crystal and resulting divided frequency values.

which will cover the entire BC band using 4 to
16 divide positions. The 12 volts to the ICs
should be regulated if a VFO is used. One
advantage of using the divide by **X"" circuit
for a VFO is that any instability in the VFO is
lessened by the division factor.

For AM modulation, [ use a tube type audio
output transformer with an 8C) voice coil
secondary. The primary (or % the primary if
a push-pull type 1s used) is connected in series
with the plus lead to the RF amplifier and the
8() output from a low power audio amplifier
is connected to the 82 winding on the trans-
former.

For the power supply. I use standard hand-
book circuitry with a bridge rectifier, a 7812
for 12 volt regulation and a LM3I17T for
variable voltage output from 2 to 24 volts for
the RF amplifier.

To conclude. I might mention that I mount-
¢d the perf board containing the transmitter
on short stand-offs on a larger piece of wood
board to permit space for the notice that the
FCC under Section 15:133 requires to be
placed on all home-built devices. It also gives
the transmitter some weight and stability.

While most of the common parts can be
found at any well-stocked radio supply store,
I suggest the following sources for hard to
find components. Radio Shack-BS170 MOS-
FET (276-2074), Audio output transformer,
Ik center tapped primary and 8Q2 secondary
(273-1380).

DIGI-KEY Corp., P.O. Box 677, Thief
River Falls MN 56701-0677. 4011 & 4024
[.C."s. sockets, IRF series of HEXFET s.

JAN Crysuals, P.O. Box 06017, Fort
Myers FL 33906-6017. FT243 crystals 2010
1o 8900 kHz at $4.50 cach. FT243 sockets at
$.30 each. First Class mail and packing, add
$.35 per crystal B8

73 Amateur Radio = February, 1988 45




73 Review

by Jim Thompson W4THU

International Radio, Inc.’s
2.1 kHz SSB and 400 Hz

Number 17 on your Feedback card

CW Filters

They get the job done.

International Radio, Inc.

747 South Macedo Bivd.

Port St. Lucie, Florida 33452

(305) B79-6868

Price class: $150/pair (either SSB or CW)

he quality and performance of contempo-
rary top-of-the-line transceivers leave lit-
tle room for complaint. Top-notch perform-
ance requires triple and quadruple conversion
schemes that use two or more filters for each
mode of operation. The result is a marvelous
arsenal of weapons for fighting QRM, but this
weaponry is far from cheap. Because of the
cost, most rigs include only basic filters.
Other companies beside transceiver manu-
facturers produce filters. International Radio
offers SSB and CW filters in matched sets for
most rigs. This review looks at a pair of Inter-
national Radio’'s 2.1 kHz filters, which replace
the standard 2.7 kHz filters in the Kenwood
TS-930S. | also review here a set of 400 Hz
filters from the same company.

A Few Basics

Multiple conversion schemes distribute
filtering over several IF frequencies. There are
sound technical reasons for this. In the TS-
930, there are 4 IF frequencies. The signal
frequency is up-converted to 44.93 MHz,
which is followed by a 8.83 MHz IF. The third
and fourth IF frequencies are 455 kHz and 100
kHz. Although there are filters at each IF fre-
quency, the filters at 8.8 MHz and 455 kHz
primarily determine the transceiver's IF re-
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sponse. An unmodified TS-930S has a high-
quality 8.8 MHz IF crystal filter with a band-
width of 2.7 kHz. The filter in the 455 kHz IF is
a multi-pole ceramic filter. It's an excellent
ceramic filter, but does not meet the stan-
dards of quality crystal filters.

Many casual CW operators don't install the
optional CW filters available from Kenwood
and others. They opt instead for the built-in
audio filter and the CW VBT control, which
provides a CW bandwidth variable from 2.7
kHz down to 600 Hz. This system uses the
standard SSB filters supplied with the trans-
ceiver.

Although receiver selectivity is 600 Hz wide
at -6 dB, the skirt selectivity is poor. Serious
CW operators want the performance available
from optional CW filters.

Installation

International Radio’s matched set of 400 Hz
bandwidth CW filters don't plug in like Ken-
wood’'s own filters do. The installer must cut
two pins on the transceiver's main circuit
board and solder connections to the new 8.8
MHz filter.

Since the insertion loss of the International
Radio filters is slightly higher than Kenwood's
filters, | measured receiver sensitivity to check

for any degradation. With the International Ra-
dio 8.8 MHz CW filter installed, a 70V signal
yields an "S-8" meter reading and the MDS
(minimum deteclable signal) was less than
0.1V (on 20m).

Installing the 455 kHz CW filter unit requires
very careful soldering. This filter’s location
leaves little space in which to work.

After completing the installation of the 455
kHz filter, measurements were again taken,
and the added insertion loss of the Internation-
al Radio 455 kHz CW filter was +2 dB. The
MDS remains in the 0.1uV range.

The International Radio 400 Hz CW filters
work very well. The skirt selectivity is good,
and there is no ringing. Figure 1 illustrates the
bandwidth available at various settings of the
CW VBT control. With this control set to the
NARROW position, CW bandwidth is only about
100 Hz at -6dB and 400 Hz at -50 dB. However,
since the TS-930S’ CW VBT circuit is de-
signed to work with 500 Hz filters, adjusting
this control to its narrowest position (to attain
the 100 Hz selectivity), will result in significant
signal loss (greater than 15 dB). | found that
setting the VBT no narrower than the 9 o'clock
position produces a good compromise be-
tween signal loss and filter bandwidth.

Most of us relate to S-meter readings better

Figure 1. CW filter bandwidth at specific rota-
tion points of VBT control,
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than a straight dB scale. The curves are refer-
enced to the TS-930S' S-meter readings.
These measurements can be without sophisti-
cated test equipment. If you do not have a
stable signal generator (a HP 8640C was used
in this evaluation), you can use the 100 kHz
calibrator as a signal source. Incidentally, with
this particular rig, meter readings from ""S-1"
to 20 dB over ''S-9" represent a range of
about 50 dB.

| compared the original Kenwood filters with
International Radio’s replacements. | first in-
stalled a switching board, also available from
International Radio. This board permits you to
select either the original Kenwood SSB filters
or the new filters while receiving. The trans-
mission signal path is through the original
Kenwood filters.

The Switching Board

Installing the SSB filters and switching
board is a much more difficult task than in-
stalling the CW filters. It is not a plug-in and
cut-a-jumper procedure. Since the original
Kenwood filters remain in place, the new fil-
ters must find homes.

The switching board is not a necessity, and |
recommend against using it as explained
below. Simply swap the Kenwood filters with
International’s, then follow a brief alignment
procedure to align the carrier frequency at the
proper point on the newly installed filter's re-
sponse curve.

Installing the switching board and the two
SSB filters is a one-evening project. Progress
is slow because of some ambiguity in the
text of the instructions. International Radio
assured me that new instructions are in prepa-
ration. | assume this will clear up the dis-
crepancies.

Long coaxial cables connect filters to the
switching board. There is just no room to
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Figure 4. Slope tune. Low cut at 2 o clock,
high cut at 10 o'clock.

mount the filters and switching board as a
single unit. As it is, the combination of long
coaxial cables, an unshielded board, and
long, insufficient ground runs allow some ex-
traneous pickup. The result is a continuous
beat note heard when operating CW. This is
most noticeable when the International Radio
filters are swilched into the circuit and the CW
Broad/Narrow is in the broad position. How-
ever, even when the switch i1s in the narrow
position and the 400 Hz CW filters are se-
lected, the annoying tone persists, although
much attenuated, Adjusting the notch control
to passband center just makes the tone
louder.

This ever-present tone is not acceptable. |
definitely recommend against using the
switching board if you plan to operate CW with
your TS-930S.

This problem didn’t occur with the onginal
SSB and CW filters in place. Other TS-930S
owners | know who use the International
Radio filters haven't experienced this prob-

lem. None of them are using the switching
board. This confirms the advice | gave in
the previous paragraph. If you want the
added performance the International Radio
units can provide, replace the original Ken-
wood filters.

Conclusions

Serious DXers will probably like the narrow
receiver response. The curves in Figures 2
through Figure 4 show the range of IF curves
available at various settings of the TS-9308'
“Slope Tuning'’ controls. Switching between
the onginal Kenwood filters and those from
International Radio make the TS-930 seem
like a different transceiver. | both like and dis-
like the effect. It would be nice to have both
sets of filters available. Most of the time, |
prefer the naturalness of Kenwood's filters,
even if they are a little too broad. The "'Slope
Tuning'' controls are provided to permit you to
adjust the IF response to best suit your taste or
operational conditions. However, when the
going gets really rough or | get down to the
serious business of listening to a weak SSB
signal through a storm of big signals, it's nice
to have the new narrower filters in there help-
ing out.

So, the choice is yours. If your operating
needs require every bit of receiver perfor-
mance you can muster, then these filters are
for you. They get the job done! If, on the other
hand, you are happy with your transceiver
the way it came from the factory and you
hear everything you want to work anyway,
you probably won’t enjoy giving up the
velvet smooth audio quality of the standard

fiters &1

Jim Thompson W4THU can be reached at
3207 Dogwood Drive, Portsmouth VA 23703
title (804) 484-0140

73 Book Review

The Low and Medium Frequency
Radio Scrapbook, 5th Edition

reviewed by Larry Antonuk WB9RRT

Written and Published by Ken Cornell W2IMB
8la by 11, 138 pages, $15.00

My expenences with the “‘Expenimenter’s
Band™" all took place several years ago, mn a high
school electronics class. The big project of the year
was a 170 kHz transceiver. It used several tubes,
coils wound on paper towel tubes, and a strange
collection of government surplus parts. The only
hitch concerned the fact that [ was the only student
who actually completed his project. At the end of
the year the instructor brought in his set—we had a
short QSO over a distance of about fifty feet, and it
was summer vacation. My 1750m station was put
on a shelf, forgotten, and was eventually lost in the
shuffle.

It's been quite a while since 1976, so the whole
concept of the 1750m band was just a dim memory.
Over the past several months ['ve been talking 10

more and more lowfers and 1I'm pleased to report
that the unlicensed low frequency bands are alive
and well, and filled with hundreds of hard-core
experimenters, Many of these lowfers are also
hams, reliving the early, exciting days of their
radio careers.

A Closer Look

One of my more pleasant low-band discoveries
was the existence of the Low and Medium Fre-
quency Radio Scrap Book. Truly the current
“*bible’" of low-band operation, this book covers
every possible aspect of unlicensed operation.

If you've fallen into the practice of judging books
by their covers, yvou'll need to look a little more
closely in this case. The book itself consists of 138
staple-bound pages chock full of information, mak-
ing it well worth the money. The book is mainly a
construction manual, but a fair amount of informa-

Number 18 on your Feedback card

tion is given on the various bands available to
unlicensed operators.

You'll find circuits for several transmitters and
receivers, both tube and solid state. Wire, loop,
and active antennas are discussed. If you need a
simpler approach, build a transverter for your 80m
rig. The fifth edition covers coils and coil winding
in detail—other editions focus on various subjects.
In addition to the construction information, there
are sections on solar flare observation and 10no-
spheric disturbance reporting. Once you decide to
take the plunge, refer to the list of parts/radio/kit
suppliers at the end of the book.

Two youngsters (of any age) could have a ball
with this book. Whether you want to do across-
town QSOs, beacon operation, or propagation
studies, the Radio Scrap Book has something for
you. Now, where did I put those empty paper towel

tubesEE
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ABOVE AND BEYOND

Pete Putman KT2B
3335 Fieldstone Dr.
Doylestown PA 18901

THE BEST
AND THE WORST OF 1987

| know, | know. . .this was sup-
posed to run in January. Things
got a bit out of hand here with
business travel and other proj-
ects. Better late than never!

The Best:

By far, Novice Enhancement.
This might just be the turning
point for the future of amateur
radio. More hams mean more
clout in Washington, and might
mean fewer proposals to take
away “‘unused’’ amateur frequen-
cies for outside interests.

The Worst:

Easy. Docket 87-14, to delete
the lower 2 MHz of 220 and re-
assign it to a service that doesn’t
need it so that service can employ
a mode that Is largely unproven to
engage in communications that
are unnecessary.

The Best:

An overwhelming assortment of
equipment for Novices and 220
enthusiasts, largely due to Novice
Enhancement and the efforts
of ICOM who believed in the
220 market early on and made
the commitment when others
wouldn't.

The Worst:

Conditions during the January
1987 Sweepstakes.

VHF and UHF Operation

A Close Second:

Conditions during the Septem-
ber VHF QSO Party.

The Best:

Conditions during the June
1987 VHF QSO Party. Operating
6 meters during this contest was
like standing in the middle of a
20-alarm fire while the Pope holds
a press conference, aliens are
landing from outer space, and you
are watching the Super Bowl, sev-
enth game of the World Series,
Stanley Cup and NBA finals for 36
hours. . .and trying to write it all
down for posterity.

The Worst:

Mutek, Ltd. going belly up and
out of the amateur business.

The Best:

The new IC-275/475A multi-
modes. They finally got the mes-
sage.

The Worst:

Making reasonable airline con-
nections from Newark (or any-
where) to Dayton '87.

The Best:

Yaesu's attempt to get hams
interested in portable operation
again with the FT-690R and FT-
290R portables.

The Worst:

The increasing number of chal-
lenges to amateur antennas and
towers by restrictive deeds, zon-
ing and ordinances.
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Fhoto A. Wayne Overbeck NENB enjoys some mountaintop 6-meter

operation with the Yaesu FT-690R.
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The Best:

Those amateurs who perse-
vered and won their cases with
intelligent planning, good legal
counsel, and judicious use of
PRB-1 where needed.

Close Second:

Those amateurs who helped
them win, whether financially or
otherwise.,

The Worst:

Those hams who didn't bother
or didn't care.

The Best:

An antenna manufacturer wha
had the guts to admit they had a
problem with their baluns and at-
tempted to correct the problem,
after stonewalling it for too long,
thereby winning back a lot of re-
spect from many amateurs.

The Worst:

Miller Lite and doughnuts for
breakfast during a contest. Some
of us never learn. . .

The Best:

Those of you who made an ef-
fort to (1) try a new VHF/UHF
contest this year (2) added a new
band to your shack (3) built some
new rig or accessory (4) finally
fixed that 10-year- old 6-meter
yagi with half the elements bro-
ken. ..

And Finally:

The Best wishes for 1988 to all
readers. Hope it's your year!

Travelling Down the Road

Yours truly had to make a short
business trip out to Los Angeles
recently, and | took a few extra
days to stay and chat with Wayne
Overbeck NENB and his wife Deb-
bie. Many readers will recognize
Wayne's call for the many articles
and books he's published on a
variety of amateur and computer
topics. Others will remember him
for the famous cross-country
jaunts he took as K6YNB to put
several states on the air for 2-me-
ter EME. Still others will recognize
the call as the one that dominated
VHF contests in the single/multi
class during the 70s.

Yep, Wayne's a busy guy.
Shortly after | arrived, we hiked up
to a hill west of Tustin to try a little
6-meter FM work with the FT-
690R and a whip antenna. Con-
tacts were quickly made on
50.300 simplex with members of
the Southern California Six Meter
Club (thanks for the monthly

newsletters, folks!) over surpris-
ing distances. With a pipsqueak 3
walts, we worked well up north to
the San Fernando Valley as well
as around L.A. itself. There was so
much smog that | couldn’t see the
city, but the radio reports assured
me something indeed was there!

Wayne is currently Vice Direc-
tor of the ARRL Southwestern Di-
vision, and is quile active in pro-
moting the hobby and speaking
before clubs in his division. Heis a
professor at Cal State Fullerton
and the University of Southern
California, where he lectures in
communications law. In addition,
Wayne and Debbie enjoy buying
older homes and fixing them up,
which keeps them very busy.
Add to that Wayne's continuing
interest in VHF/UHF DXing and
contesting, there's not much time
left over!

“More hams
mean more clout in
Washington.”

Wayne is also somewhat fa-
mous for his tower-on-a-trailer de-
signs, ready to head off to the
nearest peak at the drop of a
hat. Right now, a Tri-Ex LM-470
crankup atop a custom mobile
trailer occupies a good pan of his
driveway.

It's quite possible that Southern
California is the most difficult
place to erect a tower with respect
to deed restrictions and zoning.
While we were out driving along
I-5 1o San Clemente, Wayne point-
ed out town after town and devel-
opment after development where
towers weren't allowed. Quite de-
pressing! It seems you have to
buy in an older community to even
think about a tower.

| did mention contests, right?
Wayne hasn't been too active
lately, but in the 70s he copped
national first place in the June
contest from 1973 to 1977, con-
secutively, and the September
contest from 1975 to 1977. In fact,
Wayne has pulled off a #1 finish
nationally 12 times over the years
in VHF contests. This guy really
takes ' his hamming seriously! |
called Wayne a few days after-
wards, and he'd just come down
from Saddle Peak after working a
tropo opening into Hawaii on 2-
meter sideband.

Antenna Parties

You know, the kind where
there's lots of beer and munchies



Photo B. Dave Porter K2BPP atop
the 40-it level, getting ready to put
up the last 10-ft tower section.

afterwards? Well, | went to one
of these at Bill Radice K20WR's
place in Liberty Township, NJ, a
few weeks ago. Bill lives up on
a 900-foot ridge with terrific views
in virtually every direction, and
he's put up an impressive collec-
tion of towers and antennas. The
day | arrived, he, Dave Porter
K2BPP, Leroy Sliker KA2UHS,
and Steve Katz WB2WIK were
topping off 50 feet of Amerite tow-
er with a 5-element HyGain
“‘clone’’ for six meters. The
weather was just right. . .sunny,
cool and lots of wind! Well, it
seemed like it when | climbed the
70-foot Rohn 25 tower to get a few
photos of the site.

Bill is an old-time VHF operator,
first licensed in the late 50s. He
was quite active on 6, 2 and 220
AM in the 60s and contested as
part of the old Interstate VHF Soci-
ety (WB2GKE) along with Steve
and many others. They staged
many an operation from Sheep
Hill in Boonton, NJ, and the call-
sign K2XR was more often than
not atop the standings for the
Hudson Division in January, June
and September.

Bill's getting back on in a big
way from his new ‘“‘modular”
QTH! On 2, he runs a pair of
4CX250Bs to 19 elements for a
whopping signal, and two stacked
FO-22 yagis with 100 watts do the
trick on 432. A 4-bay array of FOFT
23-element yagis and a single
7289 get out quite well on 1296. It
was only logical that he get back
on 6 meters with an MMT 50/28
and outboard amplifier. Look for
him this year in the various con-
tests! (Now if he would just put up
the 14-element yagi | left there
and get on 220 MHz.)

News, News, and More News
The National Contest Journal

(NCJ) added a regular feature
on VHF/UHF contesting. It's co-
written by Curt Roseman K9AKS,
Mike Owen WSIP and Emil
Pocock W3EP, and contains
some very useful observations.
Whether you are a serious VHF
contester or just getting your feet
wet, | suggest you take out a
subscription. It's available for
$10/year (6 issues) from the
ARRL, 225 Main Street, Newing-
ton CT 06111,

The Cuyahoga Falls Amateur
Radio Club is sponsoring the
Crazy 8's HF, VHF and UHF con-
test to be held from 1400Z Febru-
ary 6 to 2300Z February 7, 1988.
Hams outside the 8th call area
work only Bs, hams inside work
everyone else. Multipliers on HF
are State, Province or DX Coun-
try; on VHF/UHF they are grid
squares. All bands from 1.8 to
1296 MHz are valid except 10
MHz. All modes are acceptable,
including repeater and satellite
contacts! The list of multipliers is
too long to mention here, so if you
want to give it a shot, write Antho-
ny Luscre KABNRC at 5441 Park
Vista Ct, Stow OH 44224 for more
information.

Harry Schools KA3B is continu-
ing with his excellent compendi-
um of 6 meter data, stories and
anecdotes. I've received issues
#2 and #3 recently and there is a
wealth of information regarding
the earliest 6-meter trans-Atlantic
contacts as well as a trip down
memory lane with old antennas
and radios. If you have the slight-
est interest in this band, these are
must-reads. Harry states that he
cannot run a full-time subscription
and printing operation, but will cir-
culate as many copies as he can
to prominent 6-meter operators
around the world with the hopes
that they will make it available to
others. If you'd like to correspond
with him, he can be reached at
1606 S Newkirk Street, Philadel-
phia, PA 19145,

A Towering Victory

Readers will recall the rotatable
DXB6 tower featured in Septem-
ber 1986 73 magazine (''A Rotat-
able What?''). Mike Crawford
WA2VUN, whose handiwork is
mentioned here from time to time
is finally able to have one in his
backyard after a year's blood,
sweat, and tears.

Mike's neighbors took excep-
tion to this "'monstrosity’” marring
his landscape, and dragged him
into a series of hearings before
the West Caldwell, NJ, Board of
Adjustment. Mike retained Robert

Cherry K2HBX as his attorney and
wound up preparing exhaustive
engineering studies of the sturdi-
ness of his project. He also had to
satisfy to the FAA that his tower
presented no obstruction to air-
craft and required no markers. All
this was the result of his neigh-
bor’'s attorney’s actions to find a
way to get it removed.

Mike did it the right way, and
prepared for the final hearing by
obtaining public information pack-
ets from the ARRL a month before
and distributing them to all seven
board members. The FAA inquiry
was also resolved in his favor
(no obstruction, no lights), and
the overwhelming evidence pre-
sented in the engineering studies

“There was
so much smog
that | couldn’t

see the city,

but the radio

reports assured
me something
indeed was there!”

proved (in essence) that the tower
wasn't likely to fall over unless Ar-
mageddon was upon us! Bob
asked me to testify if needed at
the hearing on Mike's need to
have such a tall tower for ade-
quate communications on VHF/
UHF bands.

Bob also circulated copies of
PRB-1 to the town’s attorney as
well as his neighbor’s attorney, so
both were aware that some ac-
commodation had to be reached.
The night of the hearing, which

didn't start until 10:30 PM and
ended nearly at 1 AM, his neigh-
bors made a proposal to drop their
complaint if Mike would agree
to plant 12-foot evergreens across
the back of his property as a
screen. All parties concerned
agreed in principle to this, and
then it was up to the Board to grant
the necessary variance for the ex-
isting 110-foot structure. | got my
chance to testify and, as luck
would have it, the town retained
as their own expert witness a local
Extra-Class amateur (and engi-
neer) who was a town councilman.

Mike won the case in every re-
spect. He'll have to shell out a few
bucks for the trees, but that's
cheap insurance to keep his labor
of love intact. Now he can crank it
up without fear and get that 8877
fired up on 6 meters!

QRV on 903

Last but not least, I've finally
added 903 MHz to the station here
with the SSB Electronics LT-33S,
about the only commercially-
made piece of equipment for 903
on the amateur market. They're
not cheap either, with the devalu-
ation of the dollar boosting the
price to a hair under $600. If
you're disinclined to “‘roll your
own,”" however, it's the only way
to fly. | also ordered one of the
Down East Microwave 33-element
loop yagi kits for 903 and will have
a review of it soon.

| plan on operating as many of
the major contests as possible
from mountaintops and rare grids
on 903, 1296 and 2304 this sum-
mer, so I'll be looking for those
readers who need such grids
as FN22, 23 and 24, FN 34, and
FN14 on these bands. More
details on this type of operation
will appear in this space soon.
Until then, see you Above and
Beyond! R

w1 JAN

Photo C. K2OWR's shack in repair. He's very active on 144, 432, and
1296.
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Helping and
Hopping the HW-9

Number 20 on your Feedback card

A few adjustments to make this QRP rig really perk.

n the summer of 1986, financial circum-

tances forced me to sell my FT-101ZD and
MLA-1200. The ZD had Fox Tango filters
plus other goodies, and | fully intended to
keep it until the wheels fell off. In short, I was
perfectly satisfied. The only consolation is 1
received an excellent sum when I needed it
badly.

In May of last year my condition improved
and with the “*bug’”’ biting my ankle off I was
faced with the dilemma of buying someone
else’s problem that looked like 1t’d been
kicked off a bridge, or starting from scratch.
With a little remorse, I decided to go for a
QRP rig and make the best of it.

I've had Heath products on and off since
1954 and was generally satisfied with them
(although I could never keep my sticky
fingers out of them). The HW-9 was on sale
at the ime, so | decided | probably couldn’t
go wrong and picked one up along the WARC
band kit. I'm very glad I did—30 and 12
meters are fun bands.

The HW-9 was covered in the "‘QRP™’
column in July 1987 and reviewed by
WBBVGE in August. While it was showered
with flowers except for the vernier drive
problem, nothing was said about some very
obvious shortcomings.

I'm going to go through these and the inex-
pensive solutions, with a tip of the hat to Matt
Adrian, senior technical consultant at Heath,
who was very candid in response to a very
detailed letter I sent.

First Things First

First of all, the vernier drive. This is a
dreadful little thing that has all the torque of a
mouse’s tail. The only way to avoid having
to replace the darn thing over and over (a
crummy job), is to follow the installation
instructions TO THE LETTER. Then, oil the
brass reduction gear on the capacitor and give
it a generous coating of office equipment or
sewing machine grease. You really can’t use
too much. As stated in the manual and by

50 73 Amateur Radio » February, 1988

by Terry F. Staudt, L.P.E. WOWUZ

Photo A. The Heath HW-9 ORP transceiver.

WBBVGE, do not force the dial past its upper
and lower stops. About the fourth time you do
this. the vernier rolls over and dies. Heath is
acutely aware of the problem and will replace
it over and over until they obtain a better
device.

VFO Improvements

The second issue is VFO drift and calibra-
tuon. As stated by WBSVGE, this 1s a tnal.
The trimmer on the main capacitor and the
slug in the coil move in lock step with each
other, so you wind up chasing your tail. Hav-
ing been involved with design engineering
for some time, it bacame quite apparent that
the mix in the VFO tuning slug had too much
permeability. It's a bit much when you blow
hard on a **diddle stick.’" and the frequency
changes 2 kHz.

I'm lucky that I have plastic drawers full of

VARIABLE
CAPACITOR

VERNIER

DRIVE
THIN ASSEMBLY
CONTROL
LOCKWASHER

Fig. 1. The position of the vernier drive as-
sembly.

cores pulled from junked TVs and other ap-
pliances. Even though their cores weren't
coded, I felt a red or preferably a yellow mix
was called for. (The yellow is the most stable,
however it's generally used from 10 MHz to
40 MHz—the VFO is 5 MHz). Well, a %"
yellow slug did the trick and the frequency
changes *‘smooth and greasy, ' as it should.
It also cut the drift from about 3 kHz in 8
hours to 950 Hz. As for the linearity, there is
one slotted plate on the VFO cap that a little
judicious bending with a jeweler’s needle-
nose pliers will yield + 2 kHz accuracy over
the dial except for each end where it tends to
lose its mind by about 5 kHz,

The VFO capacitor is grounded through
the planetary gear and vernier drive, which
causes a "swish-rustle” sound when tuning.
Solder a piece of wicking to the capacitor
frame through the "U" cut, through which
the VFO coax passes. Then solder another
piece of tinned shield where the first was
soldered to the VFO coil shield can. This also
drops the birdies substantially.

During assembly, I painted the inside of
the VFO coil shield with flat black ‘hobby’
paint. The reason for doing this was simply
the fact that it was so bright you could shave
in it. One doesn’t need any infra-red reflec-
tion in this area!

The IF and AGC

Although the receiver has no RF stage, the
IF is hotter than a $2 pistol. In fact, it has to be
de-tuned slightly (manual instructions) to
keep from oscillating. Still, though, the al-
most total lack of background noise from 15
meters up bothered the heck out of me. Inves-
ngation turned up two problems. The first
mixer, Q107, and MFE-131 dual-gate MOS-
FET had an injection drop-off rate of about .8
Volt per band as it went up. A quick look at
the specs on this device showed it to be a bit of
a wheel horse as these things go. Being very
well acquainted with the 3N211 and having a
few on hand, one was tried and voila! The



C|E Cleveland Institute
of Electronics

Accredited Member Nathonal Home Studgy Counci

CIE is the world’s largest independent
study electronics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
Technology is also offered.

Study at home — no classes. Pro-

grams accredited and eligible for VA
benefits.

Cleveland Institute ot Electronics
I 1776 East 17¢h St., Cleveland, Ohio 44114
YES! | want to ger started. Send me my CIE school

catalog including details about the Associate Degree
program.

Print Name —
Address Apt
Ciry State. Zip.

Age _ Area Code/Phone No.
Check box tor G.1. Balletin on Educanonal Benefits
[] Veteran [ ] Active Duty MAIL TODAY!

AARB6

CIRCLE 157 ON READER SERVICE CARD

safety and convenience.

Never chmb your tower again with this elevator system
Antennas and rotator mount on HAZER, complete system
trams towes in verticle upright position. Safetly lock systam
operates while raising or lowering. Never can fall.

Complete kil includes winch, 100 ft. of cable, hardware and

instructions. For Rohn 20 and 25 G Towers.

Hazer 2 - Heavy duty alum. 12 sq. ft. load $297.00 ppd.

Hazer 3 - Standard alum. 8 sq, fl. load $213.00 ppd.

Hazer 4 - Heavy galv. steel 16 sg. ft. load $278.00 ppd.

Ball Thrust bearing TB-25 for any of above $49.50 ppd.
KENPRO Antenna Rolors

KR-400 11 sq. ft. Azimuth Rotor $214.95 ppd

KR-600 19 sq. ft. Azimulh Rotor $£209.95 ppd

KR-2000 27 sq. ft. Azimuth Rotor $549.95 ppd.

KR-5400 AZ-EL Satellite Rotor $399 95 ppd

Send tor free details of aluminum towers specifically
engineered for use with the Hazer.

Satistaction guaranieed Call today and charge 1o Visa,
MasterCharge or mall check or money order.

GLEN MARTIN ENGINEERING INC
Hte 3 Box 322

Boonville, Mo. 65233
816-882-2734

CIRCLE 72 ON READER SERVICE CARD

N6KW QSL Cards

The finest QSL Cards at reasonable prices.
Basic cards, map cards, cartoon cards,
photo cards and more. Your idea converted
to ink, or use standard designs. 525 ink
colors, any type of card stock. Photos in
b/ w or beautiful color. Have a card that fits

your style. Call or write for free samples
and details. Postage appreciated.

Chuck Miller N6KW
KW Litho
PO. Box 17390
Fr. Worth, TX 76102
(817) 332-3658

THE EXPERT'S EDGE
— HELP AT LAST FOR
Computerizing Radios:
Faster Operation. Instant OSY s and Mode Control
Contesting
Faster O50's Integrated Terminal, and Radio

Operation
Digital Operators:

Mavica to Extia
- - FEATURES
- Computarized radio and terminal cantrol
— Menu driven cholce selection
— 40 function kays

— Pop-up Menus

— Split screens, color windows show speeds & frequencies

— Kayboard radio freguancy conirol

— S000 byles memory keyer with automatic transmit
recene transihions

— SUPPORTED EQUIPMENT — ~

Radios Terminal Units Computers
Kermnnd TS-540 AEA P 237 Pakrant™ {BM PC & Domes P57
T5-440 T5-T1 fanfromcs KAM Color or Monochrome

1S-811 Heathict HK-232 J20K Free Ram
1 Sensl Port Per
Controlled | Device
2 Disc Drives
EXPERTO

Farl Waorih, Taxas TH108
[(B17) 248-T410

10dab Lealhers oo

CIRCLE 235 ON READER SERVICE CARD

Boost the Range of Hand-Helds
Today’s hand-held VHF/UHF
scanners and handie-talkies from

Bearcat, Regency, Cobra, and
Radio Shack, ICOM, Yaesu, and

CIRCLE 249 ON READER SERVICE CARD

EQUIP-tips

Tips from the expert on
boosting the performance
of your radio equipment.

By Bob Grove
WA4PYQ

Kenwood have excellent sensitiv-
ity and talk power, but their
range is reduced by their short
flex antennas.

Tl.p: To increase the range of
your hand-held scanner or trans-
ceiver, connect a Grove ANT-8
extendable whip antenna, equip-
ped with standard BNC base.

The Grove ANT-8is a fully-adjustable,
professional whip antenna made of
chrome-plated brass and equipped
with a standard BNC base to fit most
hand-held radios. Length is extend-
able from 7 to 46 inches. Replace that
inefficient “rubber duckie” with the
ANT-8 and STAND BACK!

Only $12°5  plus $1.50 UPS Shipping (US)

4 /5 Grove Enterprises
140 Dog Branch Road Brasstown, N.C. 28902
(704) 837-9200 or (MC, Visa & COD only) 1-800-438-8155

CIRCLE 169 ON READER SERVICE CARD

NEMAL ELECTRONICS s

lete Cable Assembly facilities MIL-STD-45208

*Commercial Accounts welcome- Quantity pricing
*Factory authorized distributor for Alpha, Amphenol, Belden, Kings,

most orders

" o imes Fiber

Call NEMAL for computer cable, CATV cable, Flat cable, semi-rigid cable, telephone cable,
crimping tools, D-sub connectors, heat shrink, cable ties, high voltage connectors.

HARDLINE 50 OHM

FXA12 1/2° Aluminum Black Jacket ..............cw . B9/M
FLC12 1/2° Cablewave corm. copper bik jid ... 1.58/R
FLC78 7/8 Cablewave cor.copper bik jit ... - 82/
NM12CC N conn 1/2° corr copper m/1 ...........2300
NM78CC N conn 7/8° corr copper myT ._.,,_,,_SJ.WI

COAXIAL CABLES (per 1)

1180 BELDEN 8913 very low J0SS .........ciiisicscanes
1102 RG8/U 95% shield low loss foam 11ga

1110 RGEX §5% shield (MIni 8) ......ocoomessmmssviesiossasss
1130 RG213/U 85% shield mil spec hiicscnsas
1140 RG214/U dbl silver shid mil spec.................. 1.
1705 RG1428/U dbl siver shid, teflon ins ... T,
1310 RG217/U 50 ohm 5000 watt dbl shid

1450 RG174/U 50 ohm .100" od mil spec

ROTOR CABLE-8 CONDUCTOR
8C15822 2-18ga
8C1620 2-16ga and 6-20gs .. ke

e 1O/
36/

CONNECTORS-MADE IN USA

NE720 Type N plug for Belden 8813 ...........cocnee $3195
NE723 Type N jack for Belden 9913
PL258 standard UHF plug for RG8213
PL25GAM Amphenol PL256 .
PL258TS FL258 teflon ins/silver plated .............cone 1.59
PL258AM Amphenol female-female (barrel].................. 1.45
UG175/UG176 reducer for RG58/58 (specily)..............22
UG210S N plug for RG8 213214 Silver..........ccccenena 335
UGS83B N jack to PL256 adapter, teflon ...................850
UG1484 50238 to N plug adapter, tefion ................. 6.50
UG255 S0239 to BNC plug adapter, Amphenol......... 3.29
S0239AM UHF chassis mt receptacle, Amphenol............89

GROUND STRAP-GROUND WIRE
G538 3/8° tinned copper braid
GS12 1/2° tinned copper braid
GS200 1-1/2° heavy binned copper braid ...........
HWOE 6ga insulated stranded wire -
AW14 14ga stranded Antenna wire CCS .nnnee .

k. =
Call or for price list Nemals new 38
af no charge with orders of $50 or more, or at a cost

mnmmm.rnmm
page CABLE AND TOR SELECTION GUIDE Is available

of $4 with credit against next qualifying order.

NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami,

FL 33161

(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178

CIRCLE 50 ON READER SERVICE CARD
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beginning of atmospheric noise. Not a lot, but
it was definitely there switching between an
antenna and dummy load. Now there was
light at the end of the tunnel. (3N211s can be
found at Fox Tango. I also am sure a 40673
would work about as well).

I found the AGC time constant to be
much too fast. Evidently they didn’t want to
lose a “dot” at 70 WPM. After watching the
S-meter act like a geiger counter for a few
days, | changed R312 from 47K to 150K and
C317 from 3.3 to 6.8 WF. These are the
resistor and capacitor that determine the
AGC decay time and the values I used bring it
up to 1.02 seconds. I now find it satisfactory.
but 1t can easily be stretched out with a bit
larger cap.

To liven up the S-meter, break the ground
lead to R323 and add a 10K potentiometer
in series. This allows the operator to adjust
the meter’'s sensitivity for more realistic
readings.

Also, reading relative power out on the
meter is troublesome. Replace R431 with a
25K potentiometer and adjust 1t accordingly
when transmitting into a dummy load.

Moving Right Along

The QSK circuitry of the HW-9 involves a
whole lot of diode steering. but the almost
essential feature (I hate relays) does introduce
some losses. Here, Heath takes it on the chin
by using the same old “‘carload’” diodes ev-
erywhere. When Radio Shack sold Hewlett
Packard 5082-2835 Schottkey diodes at two

for $1.99 (276-1124), I bought a whole
bunch. 1 replaced D301, 302, 403, 404 and
407—all in the RX RF path with them and an
S-2 reference signal on 10 meters went to
S-8. Now the receiver is a going proposition.
(1N295s would be suitable if you don't have
Schottkey’s.)

Removing the T/R board looks like a proj-
ect to be given a lot of thought and 807s. It's
really easy once you know how. With the top
and bottom covers removed, unsolder the
blue wire from the key jack. With the unit on
its top and rear facing you, remove the rear
panel (6 Phillips screws). Remove the
bandswitch shaft and put the retaining collar
in a safe place. Then remove the %" nuts
from the T/R board. Place a washcloth over
the front panel for scratch protection. Now
lift the T/R board from the rear, setting it
vertically, and simultaneously gently lay the
rear panel over the front.

Final Points

The transmitter, while really very good,
had just a few problems. Again, very easy o
solve. The first thing was the inadequate heat
sinks on Q405 and 406 PAs. The finals are
TO-5s and the sinks are tiny two finned “‘top
hats.” They run hot, and they’ll eat up your
fingerprints without a burp. I lost a pair of
finals (I used thermal compound—Heath does
nor supply it) and not wanting it to happen
again looked in vain for better sinks. They 're
in catalogs but nobody carries them. I finally
found some U-shaped beryl TO-220 sinks

with slotted fins at Gateway Electronics, a
surplus house in Denver. Bandswitch shaft
clearance is a factor here. After careful phys-
ical alignment, I super-glued them to the tops
of the existing ‘‘hats’’. Now [ can touch them
all day—they just get warm.

The other problem was instability on 15
meters. While advancing the TX level control
the meter would suddenly slam **hard nght,”’
and the frequency counter would go nuts. [
remedied this by adding a little emitter bias
(.7€2, three 2.2 Q resistors in parallel on each
PA). Now, here's a problem Heath is aware
of. Whew! TX transistor Q402 is being
changed to Heath part #417-293 (2ZN5770)
and Matt Adrian advises all HW-9 owners to
send for one. It's free whether the unit is in
warranty or not.

In summary, would I buy it again? I sure
would. For a few bucks worth of refinement
which can be done during assembly (which is
no snap), and a decent antenna, this puppy
will work anything you can hear. The selec-
uvity is excellent, as is the RIT.

On the whole, you can’t beat it for pure
fun. Enjoy .8

Terry Staudt WOWUZ has been a ham since
1954, and has contributed o the pages of 73 since
1961. He enjovs rag-chewing DX (almost mutually
exclusive!). A licensed professional engineer, Ter-
ry consults for TV and radio stations nation-wide
and is a senior technical editor for Monitoring
Times. He can be reached at 716 N. Roosevelt
Ave., Loveland CO 80537.

OPERATION.

BAKED WRINKLE FINISH

MICROPOWER-2

PACKET CONTROLLER

A VERY LOW POWER TNC-2 CLONE,
PERFECT FOR PORTABLE OR SOLAR POWERED

ONLY 40 MA AT 9-13 VOLTS DC

SMALL AND LIGHTWEIGHT (5'x7'x1%/s" - 22 0z.)

HARDWARE HDLC, BATTERY BACKED 32K RAM

- QUALITY EXTRUDED ALUMINUM CABINET WITH

SUPPORTS BOTH RS-232 AND TTL COMPUTERS

- USES TNC-2 EPROMS - INCLUDING NET/ROM
FIRMWARE VERSION 1.1.5 PROVIDED

ASSEMBLED AND TESTED
ONLY $179.95

MODEM

PC-100 SERIES

SINGLE AND DUAL PORT
PACKET CONTROLLERS ON A
PC PLUG-IN CARD

DOES AX.25 AND TCP/IP WITHOUT AN
EXTERNAL TNC OR INTERFACE

POWERFUL SOFTWARE PROVIDED ON PC
COMPATIBLE DISKETTE

SWITCHABLE FOR EITHER HF OR VHF TONES
HARDWARE HDLC, IC MODEMS

CONNECTS DIRECTLY TO RADIO -
NO EXTERNAL INTERFACE NEEDED

PROVISION FOR EXTERNAL HIGH SPEED

PC-110 SINGLE PORT
PC-120 DUAL PORT

$169.95
$199.95

WRITE OR CALL FOR OUR NEW CATALOG OF PACKET EQUIPMENT, SOFTWARE AND ACCESSORIES.

TOLL FREE
(ORDERS ONLY)

800-223-3511
EXCEPT FLORIDA
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Pac-Comm. 3652 West Cypress St., Tampa, FL 33607

FLORIDA ADDRESSES ADD 5%. $3.00 SHIPPING/HANDLING PER ORDER.

TECHNICAL INFORMATION
7:30 AM - 1Y PM EASTERN

(813) 874-2980

TELEX: 650-288-1526 MCI
FAX: (813) B72-8606

CIRCLE 152 ON READER SERVICE CARD
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1750 METER TRANSVERTER PARTS LIST

Resistors (Ohms) Resistors (Ohms) Resistors (Ohms) T1 55 Turns Primary, 16 Turns Secondary. Primary uses
R1. R26 470 R9. R20 51 R29 47 #28 Enameled Wire, Secondary uses #30 AWG Wire Wrap
R2,R11,R12 47 R10 560 R30 1.0 1Watt {ype Wire wound Sventy over primary. Lise Amicon
R3 82k R13-R18  3002W R32 2 PC Pot F¥-00-75 Torokd. |
R4 22k R19 2 5K 1/2W R33.R41 4.7k T2 55 Turns Primary, 6 Turns Secondary.Primary uses
R5 R31.R36 1k R22 1.5k R34 680 #28 Enameled Wire, Secondary uses #30 AWG Wire Wrap
R6. R24 270 A23 33 R35 100 type wire wound evenly over primary.Use Amidon
R7,R21,R27 2.7k R25 180 R37,R38 2k F130-77 Tovow ‘ :
RS 6.8k R28.R39 10 R40 10kPCPot 19 50 Turns of #28 Enameled Wire, twisted pair aprox. 4 or
: 5 twists per inch,.Wind tightly and evenly over an Amidon T-68-3
All resistors are 1/4 watl, uniess noted. K = 1000, all pots are linear type, printed Toroid.
circuit top adjust.
PARTS ACQUISITION
Capacitors K1, K2 Digikey Z304ND MX1 Minicircuits SBL-3
C1,C2,C4,C19 .01 50 Vdc Min. Polystyrene L4 Digikey M7101 L5 Digikey MB8019
C30, C31 .01 50 Vde Min. Polystyrene Radial Y1 Jan Cryslals R30 Digikey 1.0W-1
C3,C20 .005 16 Vdc Min. Polystyrene R32 Digikey SOG23 R40 Digikey SOG14
C5,C7,C12-C14, C33-C35 .1uF 50 Vdc Monolythic HS1 Digikey HS115 HS2 Digikey HS101
co 25pF Variable “'highQ" type C17,C23 Digikey P6748 C18,C21,
C15 B20pF Silver Mica Ca5, C32 Digikey P6746 C22,C24  Digikey P6752
C16 .001 250 Vdc Min. Polystyrene C26-C29, C36 Digikey P6750 L3 Digikey MB8021
C17,C23 1uF 50 Vdc Electrolytic F1A Digikey F115-ND FiB Digikey FO02-ND
C18,C21,C22,C24 4.7uF 35 Vdc Electrolytic C1,C2, C30, C31 Mouser 23PW310
C25, C32 10uF 16 Vdc Electrolytic C4,C19 Mouser 23PS310 C3,C20 Mouser 23PS250
C26-C29, C36, C37 2.2uF 50 Vdc Electrolytic C16 Mouser 23PS212 C15 Mouser ME232-1900-820
c9o Mouser 530-189-0509-5
Transistors, Diodes, Misc DIGIKEY AMIDON ASSOCIATES
Q1,04 J310 Q6 2N2102 HS1 Q7 Heatsink P.O. BOX 677 12033 Otsego St.
Q2,Q3 2N2857 Q7 TIP31A HS2 Q6 Heatsink Thief River Falls, MN MNorth Hollywood, CA
Q5,08,09 2N2907 56701 91607
Q10,Q11 2N2222 Q12 LM7812CT (800)344-4539 (818)760-4429
MX1 SBL-3 D1 1N4001
K1, K2 DPDTPCRelay D2,D3 1N914 MINI CIRCUITS JAN CRYSTALS
Y1 3.4995 MHz Crystal. .005% Tolerance .32 pF load. HC-18/U type P.O. Box 350166 2400 Crystal Drive
case. Brooklyn, New York P.O. Box 06017
F1A 1 Amp fuse “fast acting”’ F1B Fuse holder 11235-0003 Fort Myers, Florida
(718)834-4500 33906-6017
(B00)237-3063
Transformers, Chokes, Coils
L1, L2 27.5uH Amidon T-44-3 39 turns, #28 Enameled wire MOUSER ELECTRONICS
L3 4.7uH Choke 2401 Highway 287 North or 11433 Woodside Ave.
L4 100uH Choke Mansfield, Texas Santee, CA
LS 3.3uH Inductor 76063 92071
L6 180uH Amidon FT-50-61 54 Turns, #2B Enameled wire (817)483-4422 (619)449-2222
Continued from page 31
Experimenter Band Beacon List
FREQUENCY CALL GTH SKED  FREQUENCY CALL OTH SKED  FREQUENCY CALL OTH SKED  FREQUENCY CALL OTH SHED
fliz) i) furz) iz}
180 0% MAX  Whesnsee WY 2407y 2y 176 4% SR S0 Whnshey N ENTY) Aapnechy 184 0N R  WesHatomCT MeyT can e F200- 2400 GMT
CWw, BPSALCY BR TR 52 HE  Hamden CT(FNIT) 4T F1) emote beacon s AM D N 4T davs
160 00N NH  Wonoewile N (FVD9) Ocr. Sacondary 17700 D&  Bramtree VA (FRLZ) Oex 184 380 HO  mesr Hio M OF ar THF S5 Jd  Beoken Arowe DN DF for s
oearoe see MOO 177 D K Chcago L [ENGT) 24 hai7 cays 184 500 S San Anssimo CA MyT dan WHTSMNK  SM  SanJose CACAST) M G
1535 AW  independence DR Off g 1m2 ABK  Akron NY Wi ety BPSIASCH W7 0SK  SD  EastHawenCT(FNDY) Oec
153 930X WSS Paso Robies CA irErT R 17728 NVA Patvump NV Ot for gurmmes 1584 598 a Boulder CO 24 hrw/T days 18T B4ENK XY Keamy M [FN2D) 24 T cays
64 44 D  DesMones A (EMNDT) 24 hralT cays 177 508 UCP SaraiogaCACMST) 1400w 1700 GMIT 184 TSOOOK  1SNN Waltham MA (FNA2) 1100-0100 WOV 187 900XK  MOO Monmoewlis NJ FADS) Woansnas
180 880K 1SUN Durant OK (DMZY) 24 hew'7 days dady 1100-2400 18R470X  SHDQ Dalewille IN (ENTD) 24 hel7 days
1T1000dK CB Porsmouth NH [FN4D) 24 hrs'T cdays 177 520 DW  \ddiesboro MA (FN4T) Weakands WKN1T4TS iback on &r)
17238V LM Prymouth MA (FNa1) 24 hra'T days 177.7508 CT  Fagstaf AZ [DM45) 24 nealT diys 184 795XK MEL SanJose CA CMIT) 24 hrlT days 1IBETOOSK W1 Owings MD (FM15) 24 hruT days
174 36 SUK Elcorado Hills CA 24 hra/7 days BPSK/ASCI 168500 IYK Redway CA 24 a7 days 18800 JUG Cincinnati OH (EMT9) 24 hre/7 cdays
174800X  BTXT Sandusky OH (ENEY) BR  I1TBO+IV N MaidenNC 24 hra/7 days, 19 N'simin 185.410XK  XMGR Cleveland TN [EM7S) 24nrsTdays  189.210KK  QYV  Danora PA (FNOO) 24 hrai7 days
174,527 LA Glensae PA (FN20) 24 hrs/7 days (cail change) 185.49 AZ  Tucson AZ 24 hrsiT days 189.360XK TH  Colts Neck NJ (FNZ0) 24 hrs/7 days
174 BSV TFS  Montesano WA On air soon 178977 TIM  Pitman NJ Oce. 185.50 UM Rahaboth MA (FN41) Oec. 18956V 1RB  Foxboro MA (FN4Z) O for aurmmer
17500 WG Toledo OH (EMB1) Mights 179000  MPM Safl Lake City UT 24hra7days,  1B6ADXK  HRM Oakiand MJ (FN21) 24hes/Tdays  189.700XK
175350XK  GED  Wintergarden FL (ELSB) 24 hrai7 days BPSK/ASCI forSming,  18B800XK  DBQ F1 Washington PA (FN20) TO  189.728XK  GHK Palm Bay FL (ELSG) 24 hrs/7 days
175 388XK  KRY Chardon OH (ENG1) Off for summer CW 5 mins., altarnataly. 187000XK  KP  Murrayswille PA (FNDO) BA and occ., 189.726XK  BLXJ Morrow OH [EMTE) O for summar
175472 MUK San Luls Obispo CA TO 180030  NTD Oakland FL{EIS) 24 hrs(7 days Weokonds  189.80XK  NTS  Mercury NV 24 hra/7 days
17870 ARK  Leslie AR Ofiforsummer 181168  [Z)  San Gabriel GA Daily, sileni 0700-1100GMT 187000  OMG Treasure Istand FL (EL9§) TO  189.834X  ABC Hinon Head Islands SC (EMS2) 24 hia7 days
175703 FAW OremUT 24hraTdays  1B200X  ZZ2  Loretio TN {EMES) 2ahrsf7days  1B7.006VK  OWR PascRables CA On air soon
17585 A Utica MI(ENEZ) 24 hrs/7 days IR2270XK G Pako Alio CA{CMIT) TO 187.04 TUG BalAir MD Ooc NOTES: Column | —Frequency, Column 2—Ildentification,
176000  HDO Morro Bay CA (CMB5) 24 hrsiT diays 182 62 FPV Geranada Mills CA 24 hrs'T days 187 263 22  SanSimeon CA Weekend Days Column 3—Location, Column 4—Grid, Column 5—Opera-
BPSK/ASCH 1B2000XK 22  SanSimeonCA 24 a7 days This ig the SKY station of 22, horirontal polarzaton tion schedule. X—Crysal control, S—Synthesized, V-
178,263 CO Glenwood Springs CO 24 hew'7 days 1E3180XK PRX Saraioga CA [CMST) 24 w7 days 187 30 UPN Cmcnnat OH (ENT9) Off dor summes VFO, frequency may vary. K—Progammable Keyer, BR—
DM 183 8% P Toluca LaksCA 24 hra'7 dayy 18750 J  LosAngeiesCA 24 w7 doys By request. Occ—Oceasionally. TO— Temporarily off air.
7% BA  Lancame IL [EWSE) Onarsoon 184018  EX  Sonnywals CA(Cod7) MhTdey 18750 KEN PtPiasast BeachNJ  1000-12%0 and Thanks 10 Brice Anderson s On the Air.
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Arv

Number 21 on your Feedback card

Mike Stone WB@QCD
PO Box H
Lowden IA 52255

Ham QRP TV

One of the most successful Am-
ateur Fast Scan TV low-power,
transmitters is PC Electronics
Model KPAS "Kreepy Peepie™
module. it's been out on the mar-
ket with just a few minor improve-
ments for over two years now,

The module is a circuit board,
and all the parts are assembled
and aligned by the Arcadia Cali-
fornia factory facility. The buyer
needs only to put the module into
a case, add a few swilches and
holes for connectors, and begin to
have fun with low-power ATV! The
KPAS unit measures about .5-.6
watt out on a Bird 43 wattmeler
(using a 10-watt 400 MHz slug) on
an averaged video-content pic-
ture-modulated image. It passes
good color and sound signals.
The small 3.25" x 4" size fits any-
where, and needs only a 300 mA,
13.8 VDC supply. It can be crys-
talled-up for one or two transmit-
ting frequencies. The most popu-
lar ATV frequencies are 439.25,
434, and 426.25 MHz.

Microphone input takes a low-Z
dynamic type, and there's also a
line audio input. The unit can be
used as the foundation for a large
base-station exciter (with a higher
power amplifier) or for direct uses
such as remote-controlied aircraft
or other vehicles, portable pa-
rade, or special event remoles,
remote transmitters, repeater
transmitters, link transmitters,
robotics, security monitoring, etc.
A donated PC KPAS unit flew
1000 feet on last summer’'s Ohio
WBBELK helium-filled balloon
special event!

The KPAS sells for just $159,

1-Watt ATV Transceiver

The TC-70, a complete one watt
ATV transceiver system, is also
available from PC. It is an attrac-
tive unit mounted in a Ten-Tec
style box. The TC-70 has a sensi-
tive UHF GaAsFET tunable down-
converter (for receive) and stan-
dard 4.5 MHz FM audio subcarrier
injection. You can hook up your
10-pin VCR camera directly with
no need to adapt plugs or cut off
connectors. The TC-70 runs about
$300.

Don Miller WONTP of Wyman

Ham Television

Research in Waldron, Indiana,
has similar offerings in his line
of FSTV equipment. In the
November 1987 issue of Spec-
Com Journal (Volume 17 No. 9),
Don announced a new Milli-
watt Hamband ATV Transmit-
ter ($60). These units are very
low-power and good for certain
home applications. Wyman also
has a one watt transmitter and
transceiver package. The WR-
450 transceiver sells for $300.
It has a few more features than
PC, including on-carrier sound.
Both competitor’'s units work
very well.

| suggest you send SASEs to
both companies. Tell them my
column in 73 Magazine sent you.

New ATV Nets on 20 and
75 Meters!

Bill Brown WBBELK and |
kicked off an FSTVers Coordi-
nating Net every Tuesday eve-
ning on 3.870. It's very well at-

using a Radio Shack (Citzen) LCD
Quartz mini-TV set! Gobble up
these TV7s folks as we have
found out that they go all the
way down into the 421 MHz re-
gion on UHF just below Channel
14! Very few TV sets do that all.
Yes, TV shortwave and monitor
buffs, that means you can “'tune-
in'"' to local FSTV action without
the need for a downconverter
device. You will need a good an-
tenna system though and may-
be even a preamp unless you
are very close to source. Sending
and watching low-power ATV sig-
nals is FUN!

Super VHS Is Here!

Ready to buy a new VCR or
CAMCORDER? SUPER VHS is
here! Shown on the Today Show,
December 4th, 1987, SUPER
VHS offers nearly twice the defini-
tion as standard VHS pictures.
Over 400 lines are represented on
the TV screen (standard commer-
cial TV is 525 lines in America). |
have seen a demonstration and
SUPER VHS is going to be the
standard for all others to shoot
against for | would say the next 10
years. Judge your pocketbook ac-

“Who coordinates
the coordinators?’’

tended. We can actually be
found somewhere between 3.860
to 3.870 MHz on the 75-meter
band. Finding a clear frequen-
cy is often nearly impossible.
There's an early net at 8 p.m.
EST, controlled by WBOQCD.
The late net’'s on at at 10 p.m.
EST, controlied by WBBELK, or
WA4UMU in South Carolina. Be-
sides some good check-ins cov-
ering the East Coast and most of
the Midwest, some technical dis-
cussions get going among mem-
bers of AVT groups and clubs
about antennas, the video signal,
DXing, etc.

Why not join in on the fun? We
need representatives from all ATV
clubs and groups in the country to
check in and report about their lo-
cal activity, A similar net on 20
meters is evolving with Dr. John
Fox WB2LLB/4 in Alabama. Tune
into 14.235 MHz on Sunday after-
noons at 2 p.m. EST. John is mix-
ing FSTV discussions with SSTV
pictures.

Marty WDOBCE from The Dav-
enport, IA, BRATS ATV Club was
having a lot of fun running around
the Quad-Cities “‘portable ATV"
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cordingly. For most of 1988, SU-
PER VHS will be expensive.
Some good buys will become
available on the old standard VHS
systems. Now is the time to jump
in and get yourself either a low or
high grade unit!

14.240 MHz on weekends is
where you will start hearing more
of those shrill tones called ama-
teur facsimile. The recent an-
nouncement by AEA of a new PK-
FAX software program for PK-232
and IBM (and clone) users for FAX
picture video TV screen receive
and transmit has opened up a lot
of new possibilities. | was asked to
play around with AEA’s new soft-
ware and give them my feelings
about what they had developed. |
am helping them now for some
greal future projects at AEA.
Users of FAX are scarce—but
they are around. Greg Mengel
took over the editor's position of
the Environmental Satellite Users
Group publication and will soon
be promoting FAX transmit capa-
bility on all bands. There has al-
ready been a fair amount of ex-
change done in the past couple of
years using computers and dedi-

cated FAX machines. Japan leads
the world in FAX hobby use. They
can be heard on 14.240 Mhz dur-
ing early morning hours.

ATV Frequency Coordination

There is a growing problem
today with some established state
frequency coordinators tackling
the complicated responsibilities of
sensible spectrum management
when it comes to FSTV on UHF.
The USATVS has heard a number
of reports of gross discriminations
by state frequency coordinators
against ATVers.

Part of this has been our own
faultl We haven't organized and
been there to help them make
these decisions in our favor. Tom
O'Hara WB0ORG has been holler-
ing about this for years as has
been the old A-5 publication. We
need your help! Register your sys-
tem with your state coordinator at
once! Many state frequency coor-
dinators have improperly as-
signed FM links and repeaters 1o
slots alloted to ATV according to
the ARRL band plans.

ATVers didn't speak up and
they got away with it for awhile.
They worked simplex for many
years at 439.25 MHz and then re-
cently decided to build up an in-
band 70cm ATV Repeater sys-
tem. They got a rude awakening
when they filed to coordinate the
421 and 426 MHz output chan-
nels. If you are having a problem
like this, whatever the cause, write
to the USATVS for help.

A "Frequency Coordinator’'s
Guide to Placing ATV Signals with
Guard Channels'' package is
available from the USATVS,
which may help you with your ATV
problems. Copies were mailed to
all listed frequency coordinators
recently. These situations must
be addressed. | spoke several
times with Dave Sumner K1ZZ at
the League about the coordina-
tion problem, but the League
doesn't feel it can address the
issue since they do not them-
selves coordinate or sponsor co-
ordinators.

Who coordinates the coordina-
tors? The League or the FCC will
eventually have to address this
worsening issue.

Spring is just around the corner!
Are you beginning to make plans
for Dayton? We will be at The Ra-
mada Inn North with our ATV
Workshop once again on Friday
and Saturday nights. The room
will be crowded, so you better
come early to get a good seat. See
youonone of the ATVNETS on 20

or 75'E81



Special

OUTSTANDING PRICES
ON IBM XT™ *
COMPATIBLE SYSTEMS!

SYSTEM #1 $299.00

MOTHERBOARD WITH BIOS AND
ZERO K OF RAM UPGRADABLE
TO A FULL 640 K RAM. FLIP TOP
CASE. XT/IAT LOOK ALIKE KEY-
BOARD. 150 WATT POWER SUP-
PLY WITH ALL THE POWER
NEEDED TO RUN EXTRA DRIVES

* |BM IS A REGISTERED TRADEMARK OF
m}‘I'EHHATIGHAL BUSINESS MACHINES CORP AND CARDS.
Seagate 5T-225, 20 MHz hard drive with SYSTEM #3 5?99.'["]

MOTHERBOARD WITH BIOS CON-
TAINING 256K OF RAM UPGRAD-
ABLE TO A FULL 640K OF RAM. FLIP
TOP CASE. XT/AT LOOK ALIKE KEY-
BOARD. 150 WATT POWER S5UP-
PLY. COLOR GRAPHICS CARD WITH
RGB AND COMPOSITE OUTPUTS.
MULTI 17O CARD WITH TWO DISK
DRIVE PORTS, ONE PARALLEL
PORT, ONE SERIAL PORT AND ONE
SERIAL PORT OPTION, ONE GAME
PORT, CLOCK AND CALENDAR WITH
BATTERY BACKUP. TWO FLOPPY
DISK DRIVES DS DD 360K AND A
COMPOSITE MONITOR.

control card avallable with any system for
$319.00. Offer good thru 2/29/88. Call for
customized systems.

SYSTEM #2 $499.00

MOTHERBOARD WITH BIOS AND
ZERO K of RAM UPGRADABLE TO A
FULL 640K OF RAM. FLIP TOP CASE.
XT/AT LOOK ALIKE KEYBOARD. 150
WATT FOWER SUPPLY. DUAL DISK
DRIVE CARD WITH CABLES. ONE
FLOPPY DRIVEDS DD 360K. ACOLOR
GRAPHICS CARD WITH RGEB AND
COMPOSITE OUTPUT. (ALL YOU NEED
IS A MONITOR)

SHIPPING INFORMATION: PLEASE WWCLUDE 10% OF ORDER FOR
SHIPPING AND HANDLING CHARGES (MINIMUM $2 50 MAXIMUM $10)
CANADIAM ORDERS. ADD $7 50 IN US FUNDS, MICHIGAN RESIDENTS
ADD 4% SALES TAX FOR FREE FLYER SEND 22¢ STAMP OR SASE

HAL-TRONIX, INC. ety

TEN-TEC & MFJ
P.0O.BOX 1101 DEPT. N HOURS
12671 DIX-TOLEDO HWY  '200-600EST Mon-Sal
SOUTHGATE, MICH. 48195 PHONE (313) 281-7773

CIRCLE 175 ON READER SERVICE CARD

HAROLD C. NOWLAND
WBZXH

CALL LONG DISTANCE ON YOUR HANDHELD

35 WATT and 75 WATT 2-METER AMPLIFIERS
The MODEL 335A will deliver 35 watis of

power using the |atest slate-of-the-art cir-
cuitry. The ampliier will oparata 558 or
FM and 15 compatible with

mosl hangheld trans -
cewers. incluging the bopk. We also carry

TR2400, TR2500, TR2600 ATV equipment for
IC-2AT. Yaesy, Santec, and CM. For detaled
TenTec. Only 300 mw mput and prices., call or

wil watts  out our free catalog
munlﬂﬂtlﬂn

3 walls detwver 35
ncepts Inc.

walls out Mazimum nput
121 Brown Street * Dayton,Ohio 45407 * [§13) 2200677

for tha 140
described n the

AN-758, EB-83,

oelwar 5
n il
HMODEL TIEA [MSwall) KN §F 73.35
MODEL &75A

level 15 5 watls
jasdd §2.00 Shipping and Mandiing)

masier charge
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SOMETHIFG HEwW UMD ER THE Sk

CAROL | MNay W | FMNDOCr

Ba-2k Balun 132° overall lengtn

Yertical
Radiatar

New GSRV
SuperLoop
BigSig Loop
InN-Tree=-Vert
Universal Anternns
BAL UNS: Utility
Remote L HMigh Power
Precision 121 & 4:1%

Ci-2K

Discowver

The RADIO ¥WORKS

int's al here In our Nformative new catalog
31 (refundabie)
Box 6159, Portsmouth, VA 23703 (804) 484-0140

Cable,
ducks,

Wire &
Smiley

obile,
¥ynihetic

YHF , B
Rope,

A1Phal Delta,

Connectors,
g'p‘" np HF'IJ;

Heil, HetiI,

e e e e e e e e e sk ke sk e kg ok
200 OO O NN

“nx
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We spegiptize (0 carrying A compleie parts Lst
ana 300 walt HF ampltiers as

MOTOROLA Bulletins EB-27A,
R
as described in the ARBL Hand

/0 ang 33

intCETAbon

[ TSwemit) Wit E119.95

advantage

Numbers!

AMATEUR TELEVISION

HAMS SHOULD BE SEEN

AS WELL AS HEARD! _

TVC-4G 70cm ATV

Downconverter

Now only $99
Delivered UPS surface
in cont. USA

» See live action color & sound like broadcast TV

« Many areas have ATV Repeaters (call us or see the
87/88 ARRL Repeater Directory pg. 328 for your area)

« Most ATVers use home cameras and VCRs to
show the shack, projects, home video tapes,
public service events like parades, races, eic.

« Some repeaters also have weather radar, Space
Shuttle video, BBS, & computer video

It's easy to start watching: 70cm antenna, a TVC-4G

and any TV set tuned to ch2, 3 or 4. Our TVC-4G tunes

the whole 420-450 mHz band & includes GaAsfet
preamp & mixer, AC/12vdc wall plug, attractive shielded
4x2.5x7 cabinet. We also have wired & tested boards for
the builder starting at $39. See ARRL Hbk chapter 20.
When you are ready to try transmitting, we have
transmitters, transceivers, antennas, and all your ATV
needs for the 70, 33 & 23cm bands.

Hams, Call or Write for our full catalog of ATV gear!

(818) 447-4565 m-t 8am-5:30pm pst. j@'
P.C. ELECTRONICS

' Tom (WEORG)
2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS)

e SUPERSCAF

(A Switched-Capacitor Audio Filter)

FOWE
M

FILTEm

e NN
N

Bue

SuperSCAF is a versatile switched-capacitor [lilter
for eliminating interference and noise on CW, 558,
RTITY, AMTOR, PACKET and other narrow band
modes. Extremely steep filter skirts remove adjacent
clutter and noise to enhance weak signal reception and

@ »

62 and

a line of

wila o7

greatly increase intelligibility and listening comfort

SuperSCAF incorporates a switched-capacitor
bandpass filter, an economical implementation of
digital filter technology. Extreme sharpness, stability,
accuracy and complete freedom (rom ringing character-
ize this design approach. Bandwidth is adjustable from a
minimum of 30 Hz to a maximum of 3700 Hz. allowing
optimum passhand tailoring under widely varyving condi-
tions. Skirt slope is 150 dB per octave (about twice as
steep as a good crystal filter}), and stopband attenuation is
at least 51 dB. SuperSCAF is connected via the receiver’s
speaker or headphone output and provides 1.5 Watts to
drive & 3.2 to 8 Ohm speaker. SuperSCAF operates from
105 to 130 VAC

Take
full

SuperSCAF is available as an easy to assemble kit,
No adjustments, calibration, or test equipmenl are re-
quired. The kit can be completed by most builders in one
of iwo evenings. SuperSCAF is available for $129.95 plus
$7.00 shipping and handling. Order from AFtronics, Inc
PO Box 735, Longwood., FL 32752-07B5. Flonida res:-
dents should include state sales Lax

AFTRONICS, INC.

P.O. BOX 785
LONGWOOQD, FLA 32752-0785

of your
Reader
Service

CIRCLE 251 ON READER SERVICE CARD
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Number 22 on your Feedback card

LookING WEST

Bill Pasternak WABITF
28197 Robin Ave.
Saugus CA 91350

Nostalgia—
Philco To Hollywood

| sat glued to the dial. It had
been years since | had tuned in to
any of the world above the BC
band. It was 1958, and there | was
hearing voices from other coun-
tries. . .other nations. . .other
places. Oh, | had heard them be-
fore many years ago when the old
Philco console in our livingroom
still had a semblence of life to it.
The Philco had been a wedding
gift to my Mom and Dad in the late
'30s. It was state-of-the-art for its
time: a dozen or so “'loctal’’ tubes
in the RF, IF, and audio preamp
sections; a pair of 2A3s for audio
output; and a Type 80 as the pow-
er rectifier.

That box really could blast
you out of the room with 25 watts
RMS into a 12" electrodynamic
speaker. It also boasted the
strangest record player ever de-
signed—one that had the needle
vibrating a mirror that modulated
a beam of light going to a photo-
cell. It only played 78 RPM
records, but in that era that's all
there was.

As a toddler | sat glued to the
old Philco, listening to such pro-
grams as '‘Let's Pretend,” “Big
John and Sparkie,”” "The Lone
Ranger,” and of course "'Little Or-
phan Annie.” By age 5, | even
had my very own Little Orphan An-
nie Secret Society Decoder Pin.
To this day | can remember the
vibrant tones of announcer Pierre
Andre listing out the numbers that
made up the ‘‘secret message"
from Annie. For those born after
WW i, | can only suggest that
you rent a videocassette of “A
Christmas Story"" which was writ-
ten and produced by my friend
Jean Shepherd K20RS. It tells it
truly like it was.

Death of a Radio

Sometime in late 1950 or 1951,
the Philco stopped playing. By the
time it crackled its last, | was old
enough to have discovered what
the “other numbers” on its tuning
dial were. By age 9, | had graduat-
ed from “Annie” to the "“Beeb,"”
and also to some other voices that
spoke in tongues that | could not
understand. In fact, | understood

little of what was said on the BBC,
but | listened intently because it
sounded different.

About the time the Philco went
to the place where good old radios
go, my Dad went out and bought
another toy. It was a strange ob-
ject with a 10" glass window and
was called an RCA Model 630
Television Set. Dad said it was a
radio with pictures, and indeed it
was. Soon, all of the characters |
had learned to love in my imagina-
tion on the Philco were there in
front of me on the RCA. Names
like Big John Arthur, Andy Devine,
The Lone Ranger, and Hoppalong
Cassidy became living creatures
in my kids' world, and the voices
from the Philco soon faded into
the ether. The Philco itself had be-
come naught but a table to sup-
port the RCA "Looking Glass.”

| had developed more than just
an affinity for the technical side of
radio and television. During my ju-
nior high years, | started hanging
around a local radio store whose
owner realized that | was not go-
ing to let him alone until he taught
me everything he knew. His name
was Sol Rosenthal, although we
all called him Jommie. Thanks to
Jommie, by the time | entered
Lafayette High School in Brooklyn
New York, | could completely
field-strip and rebuild on-site any
Victor, Bell & Howell, or Ampro
sound projector that had been
built to date.

| could troubleshoot any prob-
lem in a radio or television receiv-
er and affect a cure. | had also
gotten the Philco to play again,
albeit poorly, and with quite a bit of
hum. There was just no budget for
a kid in his young teens to buy
expensive electron tubes to re-
place those that had developed
heater-to-cathode leakage. | lived
with the hum, and that made
shortwave reception impossibie.

It was only a few days after stari-
ing high school that | met Henry
Feinberg. To this day | can re-
member the odd lettering across
his loose-leaf notebook. Just five
characters: K255Q. | knew that
was a ham radio callsign, so | sur-
mised correctly that Henry was a
radio amateur. In short order we
had become friends; then close
friends. It was on my second or
third trip to Henry's house that he
gave me an old Emerson table
radio.
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The Emerson looked like any
other old radio except that it tuned
two bands. It covered both the
standard broadcast band plus
shortwave from about 5 MHz on
up to 18 MHz. It didn't work very
well. But after a stop over at Jom-
mie's shop and an hour session
with the RCA Ryder Channelist
and Clough-Brengle signal gener-
ator, we soon had the 1935 beast-
ie percolating better than when it
was new. Jommie was a true mas-
ter at getting every microvolt of
sensitivity out of a radio, and he
walked me step-by-step through
alignment procedures that were
not in any book! By 7 PM that
night, after Dad inspected the ra-
dio to make sure that | would not
electrocute myself, | was busy
tuning in the world. Little did | real-
ize that moment was to shape my
destiny and guide my life.

Graduation

Within a year, | graduated to a
used Heathkit receiver. Another
year and | obtained my ham li-
cense and built my first transmit-
ter. Several years later | was
among the first to introduce SSB
to the VHF ham bands. With the
advent of repeaters, | designed
and installed the first split-split re-
peater to operate in a locality and
in an era where most people felt
that amateur radio and two-way
FM had nothing in common.

Shortwave listening and ham
radio led me to broadcasting as a
career. | started in radio, did a
stint in automated disco lighting,
spent some time in consumer
electronic service, and was play-
ing with broadcast videotape
recorders almost from the day that
Ampex developed the VRX-1000.
I've written and published several
books and numerous magazine
articles, and co-produced several
films and videos. In *"Amateur Ra-
dio's Newest Frontier,” | got the
chance of a lifetime and actually
climbed aboard the spaceship Co-
lumbia. | again felt like a kid with a
new toy—only a lot better!

Epilogue

Time passes. It's now almost
Thanksgiving Day, 1987. Maybe
that's why all this has been run-
ning through my head. After a
while, one tires of repeaters, and
repeater owners fighting the fre-
quency coordinator, fighting a pi-
rate repeater trying to take the
channel, or fighting each other. |
thought all that would have died
by now, but with each wave of new
hams, we get history repeating it-
self. Life goes on.

But, sadly, not forever. Jommie
iIs gone. He was a good friend
and a good teacher. Did | mention
that he eventually became a
ham and joined in on the fun
with our old 6-meter gang? |
was very sad to learn of his pass-
ing several years ago. | have a
sneaky feeling, though, that he
would be happy to know that the
kid who hung around his store
worked out.

Henry is still around. |'ve written
about him before, and, in fact he
has written a few articles for this
magazine. While we were still in
Lafayette High School, Henry got
a part time job working with Don
Herbert on Don's original “‘Watch
Mr. Wizard"' show. Talk about
something that can change your
life. Henry originally wanted to be
an electronic engineer. Today he
is the director of corporate ex-
hibits for AT&T. He designed the
Bell Telephone pavillion at Walt
Disney World's Epcot Center in
Florida, produced a number of
award-winning films for the old
Bell Telephone System, and just
finished work on the brand new
AT&T Corporate Exhibition Cen-
ter in New York City. In amateur
radio circles, | think he's probably
best known as the ham who
helped ET to call home. You may
remember in the Spielberq classic
“ET—The Extraterrestrial,’”” the
space communicator built from a
party umbrella, Speak 'n Spell
toy, and assorted electronic good-
ies. That ‘‘communicator’’ was
designed and built by ham radio’s
own K25SQ with partc purchased
at the Dayton Hamvention Flea
Market!

Have to run. Have to buzz-up
Henry on the landline and get
some information on how to fix the
disk-drive for this Commodore
C-64. One of them went belly-up a
while ago, but even though he’s
3,000 miles away, our friendship
lasts the miles. What other hobby
bridges the miles in less than a
wink of an eye?

Oh yes, does anyone out there
know what ever happened to
some of my other high-school
aged ham friends? Lel's see:
There was Vinnie Bonjourno
WA2JYG; Bill Regina WA2PHR
—and a special guy named Char-
lie Zusman WAZAKX. None
of them are in the Callbook
anymore. It's Charlie’s fault that |
became a ham in the first place.
| must tell you that story some-
time. The thoughts of yesterday
race through my mind as |
write the late shift from Los

Angeles Bl



MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC 200 FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
® Peel off film and etch
convenient 8% x 11 size
With Complete Instructions
SATISFACTION GUARANTEED
5 Sheets for $3.95 10 Sheets only $5.95
add $1.00 postage MY Res. add sales tax
The MEADOWLAKE Corp.
Dept. C, P.O. Box 497
MNorthport, Mew York 11768

Low Low
Prices Priceg

SPECTRUM

617 West Elk A*.fenue- Eemberg Center
Elizabethton, Tennessee « 37643

TENNESSEE’S NEWEST HAM STORE

“CHECK IT OUT”

¢+ This months $pecial—Paragon .........
..... at an unbelievable low price

Authorized Dealer For—TenTec, Astron,

MFIJ, and Larsen (FOB Elizabethton)

add 5% Visa & Mastercard
$2.00 COD Fee

Call Toll Free
1-800-338-0804
Tennessee Volunteers (615) 543-5688
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THIS MONTH’S G0ODIE FROM THE CANDY STORE:

AEAPI{ 64A W HFM

UNDER
§270.00

1988 NORTH AMERICAN LISTINGS
CALL BOOK $19.95L.T.0O.

OVER 8777 HAM RELATED ITEMS [N STOUCK. ALL FRICES FOB PRESTCNN
Send SASE (or RTTY & PACKET PRICE LIST: More s,p-:'u;iali i clussifieds

ROSS DISTRIBUTING COMPANY

P.0O. Box 234,78 South State Street. Preston, daho 83263
Telephone (208)852-0830 We Close at 2:00 on MON, & SAT.
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"HI-PERFORMANCE DIPOLES"

B

WPD -5

ANTERMAS THAT WORE] CUSTON ASSEMBLED TUO :r'.'ll.l'H CENTER FRE(Q, EA. BAND = ADVISE
AT, OF CENTEE AWD EACH ERD - ARG AS INVENTED "V - HOEIEOHTAL, YERT DIFGLE;
BLOPING DIPOLE - OOEMERCIAL OUALITY - STAINLEES HARDWARE - LECAL POWER -

MO= -Ilmr rr:i:u H?IE'I!EHE!-' DESTGH. PERASCOMAL CHECK, MO, OB C.82.D0. |53}

HI':'I.'I o ﬁlil 40- ilil 15-T0M MAX-PERFURMAHCE DIPOLE 87" LOWNG.....cessme--. $F50pd
HPO=Z  S0-40K MAY = PERFORMANCE DEPOLE(apecify 85,95, 116" L)..355ppd
KRFO-3 TE0-00-408 MI-FEEFORMARCE DIPOLE 113" LOBG,..c-eacarse-- 57 1ppd

EED=4  VED=BO-d0-20=15-100 DPACE-SAVER AIPOLE T1° BiBIG. . ccssss0ssc-B0 [4ppd
S50-5% B0-40-230-15-10M SPACE-SAVER DIFCLE (SPECIFY 42° or 52" LonG).397ppd
ZS0-4% BO-40-20=15H EFACE-SAVER DIFULE [SPECIFY 46" ar 60 LOBG],305ppd
*E-BANOS WITH WIDE-MATCHING-RANGE TUNER.

SASE FOR CRTALODGUE OF 30 DIMOLES, SLOFERS, ARD OTHER UNIQUE ANTERNAS.

ra nmm g

WIIRN ANTENMAS NF-394-3414
BOX 393 MT. PROSPECT, IL 40056
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THE RF CONNECTION

“SPECIALIST IN RF CONNECTORS AND COAX™
Part No. Description Price
PL-259/USA UMF Male Phenolic, USA made $.50
83-15P-1050  PL-259 Phenalic, Amphenol 5
83-822 PL-259 Teflon, Amphenol 1.45
PL-259/5T UHF Male Silver Teflon, USA 1.30
UG-175 Reducer for RG-58 20
UG-176 Reducer for RG-59 & MINI 8 20
UG-210/U N Male RG-8, 213, 214, Amphenol 2.95
UG-2 18U N Male RG-B, 213, 214, Kings 375
9913/PIN N Male Pin for 9913, 9086, 8214

fits UG-210/U & UG-21B/UN's 1.50
UG-21D/8913 N Male for RG-8 with 3913 Pin 3.95
UG-218/M9913 N Male for RG-8 with 9913 Pin 4.75
UG-146/U N Male to 50-239, Teflon USA 5.00
UG-83iU N Female to PL-259, Teflon USA 5.00

““THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"'

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 20877

(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, OR C.0.D.

UPS C.0.D. ADD $2.00 PER ORDER
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DEN-TRONICS

Amateur Radio & Computers

6102 Deland Road - Flushing, Ml 48433
(313) 6591778 & RAGCHEW
(Ml Residencs)
(B00) 722-5488/ (800) PAC-KITT
(Order Line)

"Looking for the best deal”

Specializing
I in
Kantronics and AEA Products

Terminal programs lor popularcomputers

CIRCLE 103 ON READER SERVICE CARD

...America’s Best Kepl Secret!

1r.1r Fnéiihe s&ﬂum;
'8 tor!

TEN-TEC liaidart i

PARAGON HF TRANSCEIVER, MODEL 585

MEET AMERICA'S NEWEST FULL FEATURED, SYNTHESIZED
TRANSCEIVER. GENERAL COVERAGE ALL MODE RECEIVER
TUNES FROM 100 kHZ TO 20.999,999MHz. TRANSMIT AT 100
WATTS OUTPUT ON ALL AUTHORIZED FREQUENCIES FROM
1.8 SSH. CW, FSK AND OPTIONAL FM.
NOISE BLANKER AMD SPEECH PROCESSOR ARE
STANDARD EQUIPMENT. DUAL VFO'S, RX OFFSET.

LIST PRICE £2445 00
SALE PRICE £1785.00 (1

(LIMITED TIME ONLY) @
MISSION COMMUNICATIONS #:

| 1903 Alef-Clading . Suite. 500 ‘
HOLSTON, TEXAS 77082 g’\ /

(713) 879-7764

Telex 166872 MCON UT !‘f" :6’
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SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
SINGLE & DOUBLE SIDED
PLATE THROUGH HOLES
TEFLON AVAILABLE

P.C. DESIGN SERVICES
FOR MORE INFORMATION

, Midland
Technologies

34374 EAST FRONTAGE ROAD

BOZEMAN, MT 59715 (406) 586-1190

QSO PRO

Easy-To-Use Loghook
Program For Your
MS-DOS® Compatible Computer

* Complete Cursor Control

* Room to store complete
address information

* A Real-Time Log

* Total QSL's by State

* 900 QSO’s on floppy, hard
disk limitea by space available

‘$3995*

*Qhio resident must add
5% sales tax.

Makes Checks Payable To:
MORLAN SOFTWARE

_ P.0O. Box 2400
East Liverpool, Ohio 43920-0400
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Six Function DTMF Controller

B Auto-Kall
E  AK-4

s Outputs: 2 or 3 latched, 1 or 2 momentary, 1 timed and 1
manually reset group-call latched for remote alarm

o Different codes for tuming outputs onfoff NOT loggle on/of like
most others! e Wrong number  reset

e 4-digit acess code - can use * up # down

e Multiple group-call response e On-board 1-amp relay

| (] § ST : ﬁ

MoTron (il DA
" (wired/tested board} . . 53995
Elﬂﬂtrumﬂf AK-4C (Complete umit in metal enclo-
695 W. 215t Ave. sure with in/out jacks. built-in
EUQE”E, DR 97405 sveaker etc) ...... 513995

Plus 83 00 stpping & Randling

call Toll Free 1 -800-338-9058 or (503) 687-2118
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CIRCLE 115 ON READER SERVICE CARD CIRCLE 252 ON READER SERVICE CARD
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*%% Super Lomshack 64 *** |
Programable Repeater Controller/HF & YHF Remotes/Autopalch

IEnglm:erlng Consulling

583 Candiewood St. Brea, Ca. 92621 Tel 714-671-2009

55515 " HM1* CARI® (58 *BASE 1X/RX

1-7151/161/980
5-440/940.1C735
REMOTE =2

F
I

[l'[l‘iln[ﬂ'I'] llfl

FI-T2ZIR/T6T;15-711/781) f J

EEAH ROTOR CONTROL !*2 Tore paging & Packel Input

New Ver 4.0 fealures:
*|ndividual user acoRsh COOBS
*[isk and/or printer logging
*nlimited vocabulary & Messgs
*Store 1000 ( 16 aigit el *'5
[*Ten 22 -digi! Macro memar ies
‘I"_l:t.i moe/ multh remoles fink
| *Mpw COMpUiSr SOUNING vOIE

* indiwidual acoess D v lgeS

REPEATER CONTROLLER
*Change 211 acoess cooes remolaly
* Synthesized male/Temale voioe
*Program mall box or 1D tail
with touchlones from HT

*Alarm clock & aulo excule mode
*Macro commands, 22 digils mas
*32 CICSS manual & suto paging

AUTOPATCH

1* 300 Auto/quick dial mem. recall

* 300 call signs pagad/ 32 sub lona
*50 enable/disable lnl #='s

"H1/Lo prior iy acoess codes
*Direcled/general & reverse peage
*Eill or Half duplex { level conl, )

| Secur ity mode/ 1T roadhack on/off

C5645 §34995
+ $4.00 ship USA; incl. compuler
nlerface, disk, cables & manual
simplex wnrslnn inc. on ruqunsi}

i[ﬁlf.llﬂﬂiﬂﬂi
*External Relay Control 3 DPDT relays «
5 open collector oulpuls..C5-8%79.95

*EPROM Auto boot Cartridge custom 2ed

SONNY IRONS says,"

buttons and knobs.”

I hate switches,

*Cote practice & voice readback. | *Store ML/ Sprint kel *'s | withyour sysiem ....CART$99.95
souitifunction oo slarm chace | *Reverse Patch sctvee 811 mooes *Eanm mn rol, spesks Detr wng and rotates

HF RENOIE = *Call wapiting/quick gial & ress beam | degree incre . HH1 $49.95
* 10 Memor ies/aulo mote =i Y. AP, REMOIE =2 | *Mavl (Fefunded) _FINY $15.00

*Soan up/down el raleor step  |*Dusi VFO's/ Rev/5plit/COR detect | *Row B col freg control RAP §149.95
*Voioe ack a1l control commands | 5el Scan inc. & offsel/var FHHW *CE4 DL Switcher PE DCPS 311995

- 12v_C64 SWITCHER

Programs and Scons 100 ch 1h Hem /General coverage. Converts | "braws 1 1A 12y
toa powerful 100 ch, scanner & programs all for fleld usel | ® 70kh2 75% efficient
*Digital “5~ meter, stops scan "Outputs Sv @2 amps
from 5 1-9) numr[ﬁumg and 9 vat 6OM2
*loas & programa all FT-727R "ir“vﬂtﬂ'-l'-me_m
*Plugs into C64 power

VSWR 1.5:1
OR LESS

&

(i .“;T:’L’;L;E'T.T..?‘Em MODEL DCPS... $119.95 weW AUTOMATIC ANTENNA MATCHER
Touchtone 4 Digit Decoder FOR ALL S.5.8. RADIOS
mu_!m_-_uf_mum “ONE ANTENNA 100 KHZ. TO 200 MHZ."”

MAXCOM has made Global Communications Simple!!!

$299. For FREE information,
call Sonny at (305) 527-5172

Pru;rm]'.fuur computer 1n basic to decode multidigil “strings”, sound
alarms, observe cooes, includes badio nrm‘almmwa _.i,_
works on all compulers MODEL DAP $89.95 l A I
- + o kg« 7 o
"Audio Blaster” IC-02/04 AT:2AT:U16.FT209F T727R | wioe oo u'eq 600, 4 g caces |
Hagule Installs inside (ha radio in |5 Min Boost 3udio 10 | *Send code ance o 1urn on, agein 1o torn off |
I wall' Low standly draan/Corrects low sty 000 s of * Momentary & Lsboh autout O rees reley
happy users Mimatyre sudio smp i e *wrong digit reset . no falsing; 2 1o 4 digits
Used by Police.fire, Emergency, when 1 needs 1o be_HEARDI | *Hute spesker sudio until call ts received
WoWw ! thats |“ FOR ALL HT.'S * ED displays Istch state; Optional 4 dgil

mow |11 You can extra custom latch ( 7225) ICs $6.95 ee
|_roveL AB1-$ IQ.?E[ , =

el todenls | *Model 15D $59.95 Sy o ¢
al’ 1 -. ""raTels T BhE 92621 MAXCOM 1® 8 registerel
= VISA ** CHECK™ M.0O. ** CA RES.ADD 6% TEL: 714-671-2009

From

or write:

P.O. Box 502 Ft. Lauderdale, FL. 33302

trademark and l= owned by Maxcom Elentronlos,; Ineg.,

CIRCLE 101 ON READER SERVICE CARD

MASTER

Hey LOOK !
Your Friends have been talking!

The Secret's Out !

CTM is the ham radio and computer
magazine with that “down home
flavor”, dedicated to the practical
aspects of Amateur Communications.
Just starting out? You’ll find our well-
illustrated tutorials friendly and open;
we show you how. If your interest is in
High Tech, you’ll find reviews and user
reports of the latest thing to come down
the pike and they are written so you can
understand them too! If your interest is
in training, you’ll find articles for ham
radio, computers and emergency
communications.

There 1s always time for some
friendly fun that you don’t need a
license to enjoy — and appreciate. ..

Are you into Packet Radio? Thinking
about it? Then you definitely need
CTM! During 1987 we had 65 packet
and packet related articles and that
doesn't even count the other HAM
articles or the many Computer articles.
The other four ham magazines* only
had 26 packet articles during 1987.
There’s something for everyone in
CTM! Jump right in, you’ll find the
natives friendly — and helpful, too!

i"ll lﬂbl!'l‘ill‘ & HF h
. g
Dol e - -6

_‘-_

$18. year U.S. - 6 Months $10.
Mexico & Canada $32. year
Other Countries (air) $68. (Surface) $43.

You'll find it ALL in CTM

*CO™ 5 anticles; Ham Radie™ 10 articles:
OST™ 5 articles and 73™ 6 articles = 26

articles for 1987 for the other ham magazines...
D | CESROR g NOW which do you need to
| Call Sign: I 1704 Sam Drive SUBSCRIBE?
Address: Birmingham, AL 35235 B
| City: ST __7IP | (205) 854-0271 CTM of course!
|Phone No. (__) \ |

58 73 Amateur Radio = February, 1988 CIRCLE 11 ON READER SERVICE CARD



Number 23 on your Feedback card

BARTER 'N’ BUY

QSLs To Order. Variety of styles, col-
ors, card stock. W4BPD QSLs, PO
Drawer DX, Cordova SC 29039.
BNB260

$10 per copy plus $1 postage. SASE
for info. Bob Kozlarek WA2SQQ, 69
Memorial Place, Elmwood Park NJ
07407. BNB581

The DX'ers Magazine Up-to-date, in-
formative, interesting. Compiled and
edited by Gus Browning W4BPD, DX-
CC Honor Roll Certificate 2-4. Send
for free sample and subscription infor-
mation today. PO Drawer DX, Cordova
SC 29039. BNB261

Xerox MemoryWriter—parts, assem-
blies, boards, manuals. Free help with
service problems. WBNTH, Box 250,
Benton AR 72015 501-776-0920.
BNB404

QSL Cards-Look good with top quality
printing. Choose standard designs or
fully customized cards. Better cards
mean more returns to you. Free
brochure, samples. Stamps appreciat-
ed. Chester QSLs, Dept. A, 310 Com-
mercial, Emporia KS 66801. BNB434

Commodore Repairs. We are the
largest Authorized Service Center in
the country and we repair your Com-
modore computer within days. (Our
prices are low; eg. C64-$39.95 com-
plete)..."' THE COMMODORE DIAG-
NOSTICIAN", an invaluable double
sided laminated guide for fixing your
C64/1541 drive. It diagnoses 72 vari-
ables and tells you what chips are
faulty. $6.95 plus $1 postage... C-64
Power Supply $27.95 plus postage...
VISA/MC... Call Toll Free 1-800-248-
2983 (Nationwide) or 914-356-3131.
Kasara Microsystems, Inc., 38 Murray
Hill Drive, Spring Valley NY 10977.
BNB587

Wanted: Lafayette PrivaCom 3C, 525,
625, or GE 5813B. RADIO, 2053 Mo-

have Dr., Dayton OH 45431, BNB589

Learn Code on your IBM-PC (or com-
patible) or Commodore C64/128.
CODE-PRO takes you from no knowl-
edge to proficient copy. $10 plus $2
S&H. Specily computer. TRIO TECH-
NOLOGY, Dept. 861, PO Box 402,
Palm Bay FL 32906. BNB490

MARCO: Medical Amateur Radio
Council, operates daily and Sunday
nets. Medically oriented amateurs
(physicians, dentists, veterinarians,
nurses, therapists, etc.) invited to join.
For information, write MARCO, Box
73's, Acme, PA I5610. BNB612

Post Card QSL Kit Converts post
cards, photos to QSLs! Stamp brings
circular K-K Labels, PO Box 412, Troy
NY 12181-0412. BNB498

Wanted. Drake R7A Receiver Tony Fi-
carra, 144 Gladstone Avenue, Wollon-
gong, NSW, Australia 2500, Phone
(042) 29 2573. BNB615.

Commodore Chips Authorized Dis-
tributor, Factory Fresh. #6526/6510-
$9.05, #6581-$12.85, #6567-$14.75,
#8701-857.25, PLA/B25100-512.50,
901 ROMS-$£10.95 and many others.
Ask about quantity discount. (WE SHIP
WORLDWIDE)... Heavy Duty Power
Supply for C64—-$27 .95 plus shipping...
VISA/IMC... Call Toll Free 1-800-248-
2983 (Nationwide) or 914-356-3131.
Kasara Microsystems, Inc., 38 Murray
Hill Drive, Spring Valley NY 10977.
BNB529

New 1988 PRICE LIST of our KITS &
ASSEMBLIES is now available. Send
SASE to: A & A Engineering, 2521 W.
LaPalma, Unit K, Anaheim CA 92801,
BNB531

DX Adventure on Monserrat only
$300/week. Details: Chod Harris
VP2ML Box 4881-7, Santa Rosa, CA
95402. BNB618

Ham Radio Repair, all makes, all mod-
els. Robert Hall Electronics, PO Box
8363, San Francisco CA 94128 (408}
729-8200. BNB558

SB-220 Owners!—Enhance perfor-
mance—add new features. 11 step-by-
step mods which inciude: tuned-input
B6- and 160-meter operation, heavy-du-
ty power supply mods, full QSK opera-
tion, solid-state bias control, and many
more. Source of parts included. One
lime 50% rebate for new mods submit-
ted and two free updates. 10 pages of
tech info on the 3-500Z, Order today—

Wanted: Equipment and related
items. THE RADIO CLUB OF JUNIOR
HIGH SCHOOL 22 NYC, INC. is a non-
profit organization, granted 501(c)3)
status by the IRS, incorporated under
the laws of the State of New York with
the goal of using the theme of Ham
Radio to further and enhance the edu-
cation of young people. Your property
donation would be greatly appreciated
and acknowledged with a receipt for
your tax deductible contribution,
Please contact WB2JKJ using the call-
book or telephone 516-674-4072, 24
hours, seven days a week. Thank you!
BNB&21

Superfast Morse Code Supereasy.
Subliminal cassette. $10. LEARN
MORSE CODE IN 1 HOUR. Amazing
new supereasy technigue. $10. Both
$17. Moneyback guarantee. Free cata-
log: SASE. Bahr, Dept. 73-9, 2549
Temple, Palm Bay FL 32905. BNB624

Written Exams Supereasy. Memory
aids from psychologist/engineer cul
study time 50%. Novice, Tech, Gen: $§5
each. Advanced, Extra: $10 each.
Money back guarantee. Bahr, Dept 73-

9, 2549 Temple, Paimbay FL 32905.
BNB625

Homebrew Projects List. SASE
WB2EUF, Box 708, East, Hampton,
NY 11937. BNBG26.

DEAD BATTERY PACK??? NiCads/
Inserts/Rebuilding. Replacement in-
serts, less wires/plugs; ICOM BP2
$17.95, BP3(Std.) $16.95, BP5 $23.95,
BP7 $29.95, Kenwood; TR2400
$19.95, TR2500/2600 $24.95, Tempo,
S1/270mah $21.95, $1,2,4,5,15/
450mah $22.95, Azden; 300 $19.95,
Ten-Tec; 2991 $24.95, Santec; 142/
1200 W/plug $21.95, For rebuilding;
Add $3 and we install inserts in ICOM
and Kenwood, (send your packs.) For
others/info., SASE. In PA add 6%. Add
$2 S&H/order. CUNARD ASSOCI-
ATES, R.D. 6 Box 104, Bedford PA
15522. BNB628

Antenna Traps designed quickly and
accurately with your computer. Send
$10 for APPLE or IBM-PC program
disk and manual, SASE for more infor-
mation. WIHUE, 119-7 Buckland St.,
Plantsville CT 06479. BNB630

QSLs, QSLs, Rusprint QSLs, Quanti-
ties of 100, 200, 300 or more. Full color
Oid Glory and Cartoon. Also Parch-
ment, Golden Eagle, and others. SASE
appreciated. Rusprint, Rte 1, Box 363-

73. Spring Hill KS 66083. BNB643

R-390A Receiver: $115, electronically
complete, reparable (Government-re-
moved meters, operation unaffected).
R-390A parts: Info SASE. Profession-
al/Miltary quality TS-352 Voltohm/Mul-
timeter, AC-DC, with leads, manual:
$12.50. Mint military-spec pull-out
12AT7, 6BAB, 6AGS5, 6AL5: $10/six.
CPRC-26 Infantry Manpack Radio, 6
meters FM, Receiver-Transmitler sec-
tions, cabinel, antenna, crystal, hand-
set: $22.50 complete, $42.50/pair.
H-251 Military Communications Head-
phones: $7.50. Add $4.50/piece ship-
ping ($9 maximum), except R-390A
shipped collect, Baytronics, Box 591,
Sandusky OH 44870. BNB649

_ICommercial

type (double-spaced).

Barter "N’ Buy advertising must pertain to ham radio products or services.
Clindividual (noncommercial)........ccovvveceninanss

llllllllllllllllllllllllllllllllllllll

Prepaymenl required. Count only the words in the text. Your address is
free. 73 cannot verity advertising claims and cannot be held responsible
for claims made by the advertiser, Liability will be limited to making any
necessary corrections in the next available issue. Please print clearly or

New Quick Charge''AA’" NiCds
Ten for $11.00 plus shipping. “AAA"
NiCds just $1.65 each. “C" or “D"
size NiCds just $3.00 each. Univer-
sal NiCd Charger just $9.99 Amphenol
PL-259 Connectors just BO cents each.
R. Richard, 1787 Village Green Dr_,
Clairton PA 15025; 412-655-7494.
BNBB50

Amateur Radio Stamps for collectors.
Israel $5. Luxembourg $1.50. Send
SASE for complete list to Phil Sager
WB4FDT, 126 Whiting Lane, West
Hartford CT 06119. BNB651

HALLICRAFTERS HT-37 TRANSMIT-
TER, clean, low hours, $150. Large
Vanac, 22 Amps, new, boxed, w/case,
retails $296, sell $§75. TEST EQUIP-
MENT: Tektronix scope, General Ra-
dio signal generators, DVM, many oth-
er items. Piease SASE for list. Joseph
Cohen, 200 Woodside, Winthrop MA
02152. 617-846-6312. BNB654

Kenwood TS5940 Owners: Easy to in-
stall EPROM makes tuning in signals
simple with an SS5B/CW slow tuning
rate of 2kHz. Faster turning gives
faster tuning rate. $25 Giehl Electron-
ics, PO Box 18335, Cincinnati OH
45218. BNB655

APPLE Owners Keep track of your DX
contacts. This program files, sorts, al-
phabetizes and counts your DX con-
tacts for each band. Need disk drive.
£22. Scott Newpower, 673 Parkview
Ave., St. Paul MN 55117. BNB&57

TEN-TEC ARGONAUT WANTED
State s/n, condition, accessories. Rod
Sharp NSNM, Box 2169, Santa Fe NM
87504, 505-988-2305. BNB660

ATLAS 350-XL WANTED State s/n,
condition, accesscries. Rod Sharp
NSNM, Box 2169, Santa Fe NM 87504
505-98B8-2305. BNBG61

Brownies QSLs since 1939. Catalog
and samples $1. (refundable with or-
der) 3035 Lehigh Street, Allentown PA
18103. BNB662

25¢ per word
60< per word

No discounts or commissions are available. Copy muslt be received in
Peterborough by the fifth of the second month preceding the cover date.
Make checks payable to 73 Magazine and send to: Hope Currier, Barter
"N’ Buy, 73 Magazine, WGE Center, Peterborough NH 03458.
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Number 24 on your Feedback card

Propagartion

BARTER 'N’ BUY

Jim Gray WiXU

EASTERN UNITED STATES TO:

GMT: o8 62 o4 ™ o0& W 172 4 W W 2 1
ALASHA & |18 | T ] 7 T 7 7T | 7] 14 | 158 | 146 |15
ARGEMNTINA 21 JI& JI&A | TA | Y T 17| 1& [ 1&A} Z1IA) Z1A[ 2]
AUSTRALIA 2l |IA a7 | TA | TR ]| 7 7 7T | T8 | L& |144
CAMAL T0ME & 14 JTA | 7 7 T | 7Ta| 14 ] 1& | 1& | 21 |21
ENGLAND & | 7Ta ] 7 7 T |7 | 14| 15 ) 14 | I&Af 15Ailbn
A VA 1 1|14 jwaal 72 | 7| 7 Tl 7 ]16] 1&)84 |21
LT TFY & |I& ] TRI TR I TR ) TR | PA| IG | 16| 1& | 16 |16
MPAN 16 | 16 JI&B| TR | TR | TH | 7B | 7B |35B| 16 | 15 |14
MEXICO e jislzal 7171 7] 7 ]1a]1a] 14 [144] 14
eoiwowes | ye | 1o Juenl o[ vn ] e onfsan) sa | 1a )16 lia |
pugnromco |16 1al7al 7] 2| 7 |1a| 16 16 | 1S [18ajiaa |
SOUTH AFRICA | 7 7l 70 7 |omjaafnalpaisaliaal 1s i |
UESA TA | 7 1 ] 7 ] 7a | 14| L | BeAlTSA] I& [ 14 |

lap = 7 1aallén

I& ] Is T T LT7AL 18 |
ARGESTINA 31 laaal 160 240 7 1 7 P 7a ] 38 F24A) 214 :u.‘:l
AUSTRALIA SR 74l 7R I TRIPE T 7O} 7 IR | ISA QAL
CAMAL TONE 2t 34 Al T 1 7 1 7 J7al 1A f 0 (1AM 2IARE
ENGLAND hlzal 2 7] 717 [7a]ia]a] s [14af1s
HATAT MBI R R RO EIEIE
DA 6 I& Al TR [ TR | TR | TR | TA | I& | 1S | 1S (IS
JAPAN 16|16 |61 TR 178 |78 | I8 | 78 1148 ) 14 | 14 |14
MEXICD Wl Tl 201207 l7 ] 7 |16 )3& )04 j1s
PHILIPPINES 36 | 14 J 36 | T 7] T | 7B |2aB) 14 |16 |15 (1L
eemromco (iajaefaa] 71 7] 7 [ae]aa] 36 | i4 [1aakaa
SOUTHAFRICA | 7 | 7 |1 7| 7 17| 70 | 1& | 14 | 14 |13A) 15 |14
UWEE R Ta1 2 7 7 7T |78 |148) 1& (14 ) 1& | 14 |14
WESTEHN UNITED STATES TO:
ALAEE A el el 2l 71212 21 7 aa]ah)ae]ie
ARGENTINA 21 [1&A] 14 ] 18 ) 7 Ia ]| 21 |21A]21A121
AUSTRALIA ZIA 1G] M4 04 TAl TAl 7| 7| 7 (7= ]| 14 |21
CANAL JONE dl | IS 7K T T T | Th] 16| 14 | 16 |21a)21
ENGLAND 1| Ta] 7 1 7 T | 78] ?A ] I& ] 1% | 14 |14
HAWAII ZIAJLGA 16 A& | 7] 7 1 2 ] 7 136 ] s |20 {21
INDIA | I6] 16| 7A] 7B ] 7B | 78| A | 1& | 1& |14 |14
JAPAN IGA{ 16A) 16| 14 J14B) 78 | 7B | 78 |i&B| 16 | 14 |14
MEXICO W el 7al 721 7] 2] 2w 1a ] 1a 1aahsaa
PHILIPPINES 1Al 14 ) 16| I& |1aB| 78 | 7B |1&B) 14 | 14 | 04 |14
PUERTOMICO JRAA[ I& ) 7A ] 2 | 7 L 7 | 7 ] 14 ) 18 | 14 [14aliaa
BDUTH AFRICA 7 7 1 7 18] 78| 7| 14| 14 |14a ) 146 |14
U B 5 A TH| TR ] 7 7 P 7 JR |16B| 1& |14 | )& |14
EAST COAST ldal 1aal 14 7 0 721 2 1 7 |14 ] 14 | e J14A0GA

A = Naxt highsr frequency may also ba uselul.
B = Ditflcult clrcult this period.

Firat lattar = night waves. Second = day waves.
G=000d, F=Falr, P=Poar, * =Chance ol solar {lares.
# = Chance of aurora.

NOTE THAT MIOWT WAVE LITTER NOW COMES FIRST

Propagation Forecast—February 1988

Propagation conditions for February will generally be good. Seasonal increases
in the MUF will bring increased DX activity on the higher bands—expect 10, 12,
and 15 meters to be open until early evening hours on many days of the manth.
Twenty meters will be open until well after dark. There will be some days, however,
when the earth’s magnetic field will be unsettled to active, rising to storm levels on
a few days. Look for poor propagation on the 6th-8th, 17th-19th, and 24th-26th of
the month. The remaining days should be good to fair. Monitor WWV to spot the
trends in the Ap and K indexes, and be alerted to changes. The higherthe A and K
indexes, the worse the conditions of the HF bands. Atmospheric noise will still be
low, so expect excellent propagation on 40, B0 and 160 meters after local dark.
February is the prelude to March and April when spring—for the first time in many
years—will bring really HOT DX and MUFs often above 30 MHz and even to 50

from page 59

““‘Hamlog'' Computer Programs 17
modules. Full features. auto-logs, 7-
band WAS/DXXCC. Apple $19.95.
IBM, Kaypro, Tandy, C-128 $24.95.
KA1AWH, PB 2015, Peabody MA
01960. BNB666

SMART BATTERY CHARGER for
GELL CELLS or LEAD ACID BATTER-
IES. It controls the bulk current, tapers
and limits the overcharge voltage, after
which it dutifully maintains the battery
float level, Can be connecled to the
battery INDEFINITELY. will not over-
charge! Great for boal, motorcycle,
dune-buggy, RV, burglar alarm or oth-
er applications where the battery is not
used for a long period of time. Stan-
dard kit is 12V at 500ma. For&V, 14Vor
24V add $1 and specily voltage. Com-
plete kit, nothing else to buy, only
$49.95, plus $3.50 shipping. Order
#150 Kit. A & A Engineering, 2521 W.
LaPalma Ave. #K, Anaheim CA 92801.
714-952-2114. BNB668

2.4 kHz AM Demodulator with 8 bit
A-D and buffer Copy WEFAX from
GOES SATELLITES or APT from
NOAA POLAR ORBITING SATEL-
LITES. Created for use with Elmer
Schwittek's Multifax 2.0 program,
available through him. Order #206-Kit
$49.95 or assembled and tested board
Order #206-ASY $69.95. Add $2.50
shipping per order. A & A Engineering,
2521 W. LaPalma, Unit K, Anaheim CA
92801. 714-952-2114. BNB669

| Pay Cash for new and used vacuum
lubes, especially vintage and transmit-
ting types. | also buy vintage audio
equipment by Western Electric, Altec,
Mcintosh, Marantz, Westrex, etc.
Randy Nachtrieb WABGJA, 6392 Park
Ave., Garden Grove CA 92645 714-
B97-9351. BNB671

ployees) is loocking for genial worka-
helic with driving desire to learn all as-
pects of business, including design,
testing and inventing. Degrees not re-
quired nor necessarily advantageous.
Mature persons in good health gladly
considered. Potential limited only by
ability and ambition. Send resume to
Magnetics and Controls, Inc., P.O. Box
127, Rosemont NJ 08556. BNBG685

1988 PRODUCT & PRICE LIST of our
KITS & ASSEMBLIES is now available,
Send SASE to: A & A Engineering,
2521 W. LaPalma. Unit K, Anahaim CA
92801. BNB6GB6

XEROX 800 Electronic Typing System
technical Information or schematics
needed. Terry Thompson, Box 935,
Dania FL 33004-0935; 305-920-1909.
BNBG687

Used Radio, TV and electronics
books. SASE for list. LASH, 19 E.
157th Street, So. Holland IL 60473.
BNB688

CODE PROGRAMS. Apple/C-64-128.
37 Modes, Graphics, Lessons, Wrd-
presr, Menus. LARESCO, POB 2018-

ST, Calumet City IL 60409. 312-891-
3279. BNB689

EASY CODE By the Old Master, 90
min. Learning tape $7. 60 min. Practice
tapes $6 each, any speed. Specify.
Add $1 S & H. Write: The Old Master,
Box 29013, Atlanta GA 30358-0013,
BNB6S0

20' RADIO TOWER (25-G) with
5'antenna. Retails $925. Must sell
$425. Scott H. Henley, 5105 N. Lake
Drive, Lake City GA 30260. 404-363-
2356. BNBEB91

K1BY DX Awards Directory complete
rules for over 680 certificates, 170
pages. $14 postpaid. Ted Melinosky,
525 Foster Street, South Windsor CT
06074-2936. BNB672

Customized Buttons: Name and Call
or Picture on button or Keychain $3.50

each P.P. NBGXZ, 303 W. Marshall
Road, McDonald OH 44437. BNB674

QSLs And RUBBER STAMPS TOP
QUALITY! States, World Maps, USA,
Key, Shuttle, Globe QSLs. Report
Form Rubber Stamps. More! Samples
$1 (Refundable with Order). Ebbert
Graphics D-7, Box 70, Westerville OH
43081, BNB675

Soldering Station and Tools Eu-
ropean and American. Free calalog.
Robert W. Mink Import-Export, Box
64378, Fair Haven NJ 07704. 201-758-
8388. BNB682

MHzER]
SUN MON T EFEBRELD’ARYT'
1 2 3 d S 6
F-G G G| G-F F| F-P
7 8 9 10 3 1F2 RS
P| P-F F| F-G G G| G-F
14 15 |16 (17 |18 |19 [20
G-F| G-F F Fl F-P| P-F| F-G
21 122 23 24 [25 26 27
G| G-F F P P| P-F F
28 29
F-G G
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UNSUAL OPPORTUNITY Small elec-
tro-magnetic mfg. company in rural
west central New Jersey (15 em-

Wanted: Power Supply for Collins
KWM-1 or connecting cable and PTO.
Ken Moore KA7TWDV, 11120 S.W.
Blakeney, Beaverton OR 97005.
BNB632

CALLSIGN/NAME BADGES. Snazzy
and Unique. SASE FOR PRICE LIST.
BADGES. P.0.B. 637, Louisburg KS
66053. BNB693

PARTS, PARTS, PARTS, Quality
Components for the Home-Brew Radio
Amateur. Two F.C. Stamps for Cata-
log. Small Parts Center, 6818 Meese
Drive, Lansing Mi 48911. BNBG694

Manuals for test equipment. 1000's
in stock. Write for availability and price.
JBM, 7061 Hagvenhurst #2078, Van
Nuys CA 91406. BNBG95

INDIVIDUAL PHOTOFACT FOLD-
ERS #1 to #1400, $3. #1401 up, $5.
Sams Books, $6. Postpaid. Allen Loeb,
414 Chesinut Lane, East Meadow NY
11554 BNBG696



NEW!
CB Radios &

Scanners

Communications Electronics,
the world's largest distributor of radio
scanners, introduces new models of
CB & marine radios and scanners.

NEW! Regency? TS2-RA

Allow 30-90 days for delivery after receipt of order
due to the high demand for this product

List price $499.95/CE price $339.95

12-Band, 75 Channel ® Crystalless ® AC/DC
Freguencyrange 29-54,118-175,406-512 806-950 MHZ
The Regency TS2 scanner lets you monitor
Military, Space Satellites, Government. Railroad.
Justice Department, State Department, Fish &
Game, Immigration, Marine, Police and Fire Depart-
ments, Aeronautical AM band, Paramedics, Am-
ateur Radio, plus thousands of other radio fre-
quencies most scanners can't pick up. The Regency
TS2 features new 40 channel per second Turbo
Scan™ so you wont miss any of the action. Model
TS1-RA s a 35 channel version of this radio without
the 800 MHz. band and costs only $239.95.

Regency” Z60-RA

List price $299.95/CE price $148.95/SPECIAL
8-Band, 60 Channel ® No-crystal scanner
Bands 30-50, 88-108, 118-136, 144-174, 440-512 MHZ
The Regency Z60 covers all the public service
bands plus aircraft and FM music for a total of
eight bands. The Z60 also features an alarm
clock and priority control as well as AC/DC
operation. Order today.

Regency® Z45-RA
List price $259.95/CE price $139.95/SPECIAL

7-Band, 45 Channel ® No-crystal scanner
Bands: 30-50, 118-136, 144-174, 440-512 MHz.

The Regency Z45 is very similar to the Z60 model
listed above however it does not have the commer-
cial FM broadcast band. The Z45, now at a
special price from Communications Electronics.

Regency” RH256B-RA

List price $799.95/CE price $329.95/SPECIAL
18 Channel ® 25 Wall Transceiver ® Priority
The Regency RH2568 is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day swilch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radioforany police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RH606B-RA is available
tor $459.95. A UHF 15 watt, 10 channel version of
this radio called the RU150B-RA is also available
and covers 450-482 MHz. but the cost is $439.95.

Bearcat® 50XL-RA

List price $199.95/CE price $114.95/SPECIAL
10-Band, 10 Channel » Handheld scanner
Bands 29.7-54, 136-174, 406-512 MHL

The Uniden Bearcat 50XL is an economical, hand-
held scanner with 10 channels covering ten fre-
quency bands. It features a keyboard lock switchto
prevent accidental entry and more. Also order the
new double-long life rechargeable battery pack
part # BPSS for $29.95, a plug-in wall charger, part
# AD100 for$14.95, acarrying case part # VCOO1
for $14.95 and also order optional cigarette lighter
cable part # PS001 for $14.95.

—_— = — - —
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NEW! Scanner Frequency Listings
The new Fox scanner frequency directories will help
you find all the action your scanner can listen to. These
new listings include police, fire, ambulances & rescue
squads, local government, private police agencias,
hospitals, emergency medical channels, news media,
forestry radio service, railroads, weather stations, radio
common carriers, ATAT mobile 1elephone, utility com-
panies, general mobile radio service, maring radio
service, taxi cab companies, tow truck companies,
trucking companies, business repeaters, business radio
(simplex) federal government, funeral directors, vet-
erinarians, buses, aircrall, space satellites. amateur
radio, broadcasters and more. Fox frequency listings
feature call letter cross reference aswell as alphabetical
listing by licensee name, police codes and signals. All
Fox directories are $14 .95 each plus $3.00 shipping
State of Alaska—RLD19-1, Baltimore, MD/Washington,
DC~-RLO24-1; Chicago, IL-RLO14-1; Cleveland. OH-
RLO17-1; Columbus, OH-RLD03-2: Dallas/F1. Worth,
TX-RLO13-1; Denver/Colorado Springs, CO-RLOZT7-1;
Detroit, MI/ Windsor, ON-RLOOB-2; Fort Wayne, IN
fLima, OH- RLOO1-1; Houston, TX-RLO23-1; Indian-
apolis, IN-RLD22-1; Kansas City, MO/ KS-RLD11-2;
Los Angeles, CA-RLD16-1; Louisville/Lexington, KY-
RLOO7-1. Milwaukee, Wi/Waukegan, IL-RLO21-1;
Minneapolis/St. Paul, MN-RLD10-2; Nevada/E. Central
CA-RLO28-1. Oklahoma City/Lawton, OK-RLO0OS5-2.
Pittsburgh, PA/Wheeling, WV-RLD29-1, Rochester/
Syracuse, NY-RLD20-1: Tampa/St. Pelersburg. FL-
RLDO4-2; Toledo, OH-RLOO2-3. A regional direclory
which covers police, fire ambulance & rescue squads.
local government, forestry, marine radio, mobile phone,
aircraft and NOAA weather is available for $19,95 each
RDOO1-1 covers AL, AR FL.GA.LAMS NC.PR. SC.TN
& V1. For an area not shown above call Fox at 800-543-
7892 or in Ohio BO0O-621-2513.

Regency”® Informant™ Scanners
Frequency coverage: 35-54, 136-174406-512 MHz
The new Regency Informant scanners cover virtu-
ally all the standard police, fire, emergency and
weather frequencies. These special scanners are
preprogrammed by state in the units memory. Just
pick a state and a category. The Informant does the
rest. All Informant radios have a feature called
Turbo Scan™ toscanup to 40 channels per second.
The INF1-RA is ideal for truckers and is only
$249.95 The new INF2-RA is a deluxe model and
has ham radio, a weather alert and other exciting
features built in for only $324.95. For base station
use, the INF5-RA is only $199.95 and for those
whocanaffordthe best, the INF3-RAat$249.95,1s
a state-of-the-art, receiver thal spells out what
service you're listining to such as Military, Airphone,
Paging, State Police, Coast Guard or Press.

Regency® HX1500-RA

List price $369.95/CE price $218.95

11-Band, 55 Channel ® Handheld/Portable
Search ® Lockout ® Priority ® Bank Selecl
Sidelit liquid crystal display ® EAROM Memory

Direct Channel Access Feature ® Scandelay
Bands: 29-54, 118-136, 144-174, 406-420, 440-512 MHz

The new handheld Regency HX1500 scanner is
fully keyboard programmable for the ultimate in
versatility. You can scan up to 55 channels at the
same time including the AM aircraft band. The LCD
display is even sidelit for night use. Includes belt
clip, flexible antenna and earphone. Operateson 8
1.2 Volt rechargeable Ni-cad batteries (not included).
Be sure to order batteries and battery charger from
the accessory list in this ad.

Bearcat® 100XL-RA

List price $349.95/CE price $178.95/SPECIAL
9-Band, 16 Channel ® Priority ® Scan Delay
Search ® Limit » Hold » Lockout ®» AC/DC
Frequency range: 30-50, 118-174, 406-512 MHZ
Included in our low CE price is a sturdy carrying case,
earphone, battery charger/AC adapter, six AA ni-cad
batteries and flexible antenna. Order your SCanner now.

** % Uniden CB Radios * k%

The Uniden line of Citizens Band Radio transceivers is
styled to complimenl other mobile audio eguipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO
540e to the 310e handheld, there is no bétter Citizens
Band radio of the market today.

PRO310E-RA Uniden 40 Ch. Portable/Mobile CB. .. $85.95
NINJA-RA PRO310E with rechargeable batlery pack $99 .95

B-10-RA 1.2V AANrcadball lor Ninja(setof 10) $20.95
PROS20E-RA Uniden 40 channel CB Mobile €59 95
PROS40E-RA Umiden 40 channel CB Mobile £119.85
PROT7T10E-RA Unidend0 channel CB Base £119.985
PC22-RA Uniden remote mount CB Mobile £99.95
PCS5-RA Unidenmobile mount CB transcenver. ... $58.95

* % % Uniden Marine Radios * % %
Now the finest marine electronics are available through
CEl The Unimetrics SHB6-RA has 50 transmit and 60
receive frequencies with 25 or 1 walt power outpul
Only $169.95. The Unimetrics SH88-RA is a deluxe full
function marine radiotelephone featuring S5 transmit
and 90 receive channels and scanning capability for
only $259.95. The Unimetrics SH3000-RA is an excek
lent digital depth sounder, good for 300 feet. It has an
LCD continuously backlit with red light display anda 5
ft. or 10 ft alarm. Only $189.95. Order today.

Bearcat® 800XLT-RA

List price $499.95/CE price $289.95/SPECIAL
12-Band, 40 Channel ® No-crysial scanner
Priority control ® Search/Scan » AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz
The Uniden 800XLT receives 40 channels in two banks.
Scans 15 channels per second. Size 9% x4%" x12%."

OTHER RADIOS AND ACCESSORIES

Panasonic RF-2600-RA Shortwave receiver. .. _$17985
RD55-RA Liniden Visor mount Radar Detector. $98.95
RD9-RA Uniden”Passport” size Radar Detector . .. $168.85
NEW! BCTOXLT-RA Bearcat 20 channel scanner ... $168 85
BC 140-RA Bearca!l 10 channel scanner $92 .95
BC 145XL-RA Bearcat 16 channel scanner. ... _. 598 95
BC 175XL-RA Bearcat 16 channel scanner ... $156.85
BC 210XLT-RA Bearcat 40 channel scanner $196.95
BC-WA-RA Bearcal Weather Alert™ $£35.95
R1080-RA Regency 30 channel scanner . £118.85
R1090-RA Regency 45 channel scanner $148 95
UC102-RA Regency VHF 2 ch 1 Watttransceiver ... $117.95
P1412-RA Regency 12 amp reg power supply. .. $18985
MAS549-RA Drop-in chargerfor HX12008 HX1500 .. 584 95
MAS518-RA Wall charger for HX1500 scanner .$14 85
MAS553-RA Carrying case for HX1500 scanner $1995
MA257-RA Cgarette lightercordfor HX12/1500 ... $19.85
MAS1 7-RA N-Cadbattery pack for HX1000/1200 . .. $34 85
SMMXT000-RA Svc man forMX70008 MXSD00 . . $19.85
B-4-RA 1 2 V AAA N+Cad battenes (sat ol four) . $8 85
B-8-RA 1 2 V AA Ni-Cad batteries [set of eight) . $17 85
FB-E-RA Frequency Directoryfor Eastern U S A $14 85
FB-W-RA Frequency Directory for Western U S A £14 95
ASD-RA Air Scan Directory 51495
SRF-RA Survival Radwo Frequency Directory $14 95
TSG-RA Top Secrel” Registryof U.S Govt Freg. ... $14 95
TIC-RA Techmques lor Intercepting Comm. £14 95
RRF-RA Raiiroad frequency directory . 51495
EEC-RA Embassy & Espionage Communications ... 51485
CIE-RA Covert Intelligenct Elect Eavesdropping £14 95
MFF-RA Midwes! Federal Freguency direclory $1495
ABO-RA Magnet mount mobile scanner antenna_. . $35.85
ATO-RA Base station scanner anlenna $35.95
MAS548-RA Mirror mount Informant antenna . ... ... $39.95
USAMM-RA Mag mount VHF ant w/ 12" cable. . ..$38.85
USAK-BA %' hole mount VHF ant. w/ 17" cable....$35.95

Add $3.00 shipping for all accessones ordered at the same ime.
Add $12.00 shipping per shortwave recaiver.
Add $7.00 shipping per radio and $3.00 per anlenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax .D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dollars. Out
of stock items will be placed on backorder automatically
unless CE is instructed differently. A $5.00 additional
handling tee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.O.B.
Ann Arbor, Michigan. No COD's. Most products that we
sell have a manufacturer's warranty, Free copies ol
warranties on these products are available prior to
purchase by writing to CE. Non-certified checks require
bank clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scannerfor R.P.S./U.P.S.
ground shipping and handling in the continental
IU.S.A For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping charges are
three times continental U.S. rates. If you have a
Discover, Visa or Master Card, you may calland
place a credit card order. Order toll-free in the
U.S. Dial 800-USA-SCAN. In Canada, order toll-
free by calling 800-221-3475. FTCC Telex any-
time, dial 825333. If you are outside the U.S.
or in Michigan dial 313-973-8888. Order today.

Scanner Distribution Center™ and CE logos are lrage-
marks of Communications Electronics Inc.

{ Bearcal is a registered trademark of Uniden Corporation
¢t Regency and Turbo Scan are registered trademarks of
Regency Electronics Inc AD =0B0OYB7-RA
Copyrighte 1987 Communications Electronics Inc.

For creditcard orders call

1-800-USA-SCAN

S COMMUNICATIONS

ELECTRONICS INC.
Consumer Producis Division

P.0. Box 1045 O Ann Arbor, Michigan48106-1045 U.SA
CallB00-USA-SCAN oroutside U.S.A. 313-973-8888
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PECIAL EVENTS
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Ham Doings Across the Country

Special Events listings will be pro-
vided by 73 Magazine free of
charge on a space-available ba-
sis. Announcements must be re-
ceived by us by the first of the
month, two months prior to the
month in which the event takes
place (by March 1, for example,
for a May or later event). Please
mail to Editorial Offices, 73
Magazine, WGE Center, Peter-
borough NH 03458. ATTN:
Special Evenls

PUNXSUTAWNEY PA
JAN 31

Special Event Station WA3LVU
will commemorate Groundhog
Day on January 31, 1988. Starting
time is 1400Z and operation will
be on 20 and 40 meter phone
band. Certificate for SASE to
Doug Hunter WA3L VU, Rockland
Ave., Punxsutawney PA 15767 .

VERNON WINTER CARNIVAL
FEB 5-14

NORAC's special event station
will again commemorate western
Canada’s largest winter carnival,
the Vernon Winter Carnival. This
special event station will operate
daily during the carnival which
will be held on February 5th 1o
the 14th, 1988. Our operating
frequency will be 14.235, with
possible operation on all other
bands depending on conditions.
Any station contacting our club
station “VE7NOR" will qualify for
a commemorative certificate. To
receive the certificate qualifiers
are asked to send their QSL info
and 2 IRC’s or $1 to NORAC, Box
1706, Vernon BC, V1T 8C3
CANADA.

ST. CATHARINES ONTARIO
FEB 6

The Niagara Peninsula Ama-
teur Radio Club Inc., is holding the
10th Annual Big Event, celebrat-
ing the 40th anniversary of the
club with a Hamfest and dinner
dance on February 6th at the
C.AW. Hall, 125 Bunting Road,
St. Catharines Ontario. Admis-
sion $3, Tables $12 commercial
and 35 non-commercial. Talk-in
147.24/84. For further information
please write N.P.A.R. Inc., P.O.
Box 692, 51. Catharines Ontario,
L2R 6Y3 CANADA; or phone 416/
937-0590.

DEARBORN Mi
FEB7

The Livonia Amateur Radio
Club will hold its 18th annual
LARC Swap 'n’ Shop on Sunday
February 7th, from 8:00 AM to
4:00 PM, at Dearborn Civic Center
in Dearborn, Michigan. ARRL/
VEC amateur radio examinations
will be given by the Motor City
Radio Club. Plenty of tables, door
prizes, refreshments and free
parking. Talk-in on 144,75/5.35
and .52. Reserved table space of
8-foot minimum available. For fur-
ther information, send SASE (4x9)
to Neil Coffin WABGWL, c/o The
Livonia Amateur Radio Club, P.O.
Box 2111, Livonia MI 48151,

DECATURIIL
FEB 12-13

The Cenois Amateur Radio
Club will operate K9HGX from
1400Z to 0200Z on February 12th
and 13th in honor of Abraham Lin-
coln’s birthday. Suggested fre-
quencies: 3.875, 7.250, 14.250
and 21.325 kHz on phone-3.725
and 7.125 kHz on Novice bands.
For certificate, send QSL and
large SASE to K9HGX, Box 4595,
Decatur IL 62521.

NEWBURGH NY
FEB 13

The Orange County ARC will
operate WB2SON February 13,
1500Z-2200Z, from Washington's
Headquarters, 1o commemorate
George Washington's birthday.
Suggested frequencies: 3.860,
7.230, 14.260. Also, local 2-meter
repeaters and packet will be ac-
tive for contacts. For certificate,
send QSL and 9 x 12 inch SASE
(39 cents) to OCARC, c/o Barbara
Christopher N2AWI, RFD 2 Box
447, Wallkill NY 12589.

TRAVERSE CITY Mi
FEB 13

The Cherryland Amateur Radio
Club, announces its Fifteenth
Annual Swap 'N Shop to be held
on Saturday, 13 February at the
Immaculate Conception Middle
School gymnasium, 218 Vine
Street, Traverse City, Michigan,
from 8:00 AM through 1:30 PM.
Admission is $3; tables $5. Talk-
in on 146.85 repeater. For infor-
mation, contact Mick Glasser
N8DBK, 4102 Peninsular Shores
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Dr.. Grawn M| 49637: 616/276-
9203.

MANSFIELD OH
FEB 14

The Mansfield Mid-Winter Ham-
fest/Computer Show will be held
Sunday February 14, at the Rich-
land County Fairgrounds. There
will be prizes, forums and a flea
market in large, modern, heated
buildings. Doors open to the pub-
lic at 7:00 AM. Forums include
DX, Packet, ARES, and more.
Tickets $3 in advance and $4 at
the door. Tables $5 in advance
and $6 at the door. Half tables
available. Talk-in, call WBWE on
146.34/94. Advanced ticket/table
orders must be received and paid
by Feb. 4, For additional informa-
tion or advanced tickets/tables
send SASE to Dean Wrasse
KB8MG, 1049 Beal Road, Mans-
field OH 44905; 419/589-2415 af-
ter 4 PM EST.

MARLBORO MA
FEB 14

The Algonquin ARC Is sponsor-
ing the Electronics Flea Market at
10:00 AM to 2:00 PM, on February
14. Sellers are to arrive at 8:00 AM
at Mariboro Middle School Cafete-
ria, Union Street off Route 85.
Talk-in on 146.01/61 and 146.52.
Admission is $2. Tables are $8 in
advance, $10 at the door.
Wheelchair accessible. For more
information contact Dan KBTWW
at617/481-1587 orwrite A A.R.C.,
Box 258, Mariboro MA 01752.

MELVILLE NY
FEB 14

The Long Island Mobile Ama-
teur Radio Club, Inc., is holding its
LIMARC Hamfest on Sunday,
February 14, in the Electricians
Hall, 41 Pinelawn Road, Melville
Long Island. Doors open at 9 to 3.
Admission is $4 and $3 after 11:30
AM. Sellers 4’ x 6' tables are $12
or bring your own at $1.50 a foot, 6
foot minimum, helpers pay admis-
sion. Registration in advance on-
ly, check payable to LIMARC.
L.LE. Route 495 to Exit 49 N, %
mile right turn onto Pinelawn
Road. Talk-in on 146.85. For more
information contact Hank Wener
WB2ALW, 53 Sherrard 5t. East
Hills NY 11577; 516/484-4322. Or
Mark Nadel NK2T at 516/ 976-
2366.

LOVELAND CO
FEB 14-15

The Loveland Repeater Associ-
ation will sponsor a special events

station in conjunction with the
Loveland Valentines activities.
Operation will be up 25 kHz from
the lower edge of the Gen-
eral class phone bands and up
25 kHz from the lower edge of
the Novice 10 meter band. 1300
UTC-0700 UTC February 14th
and 15th. Send SASE for QSL
to KAOVFF, Michael H. Walker,
3816 Ash Ave., Loveland CO
80538.

POLK COUNTY
FEB 20

The Salem and Oregon Coast
Emergency Repeater Associa-
tions will sponsor the 1988 Ham
Fair on Saturday, February 20th
beginning at 9:00 AM at the Polk
County Fairgrounds. Admission is
$4 in advance or $5 at the door.
Activities include ARRL/VEC test-
ing, giant flea market, exhibits,
and commercial dealers. Talk-in
on 146.26/.86. For more informa-
tion write: Salem Repeater As-
soc., P.O. Box 784, Salem OR
97308.

HARLINGEN TX
FEB 20-21

The South Texas Amateur Re-
peater Society will be holding their
STARfest on February 20 and 21
at 9 AM Saturday (set-up at 7 AM),
runs through Sunday. It will be
held at Casa de Amistad (Civic
Center), Fair Park Blvd. (from
north, exit US 77 at Fair Park Blvd.
exit, east half mile; from west, exit
expressway US 83 at Lewis Lane
exit, east toward US 77-north, and
east from jet. with US 77 half mile.)
Talk-in: English language,
147.39; Spanish language,
146.70. Advance is $5 and at the
gate is $6. Contact for flea market,
reservations Dr. David Wool-
weaver K5RAV, 2210 South Sun-
shine Strip, Harlingen TX 78550;
512/425-7744 or 425-3128.

SARASOTA FL
FEB 20-21

S.A.R.A. Inc., will be holding its
9th Annual Hamfest and Comput-
er Show on February 20 and 21 at
the Robarts Sports Arena, 300
Ringling Boulevard. There will be
Forums, exams, Saturday Night
Banquet, a QCWA Luncheon and
prizes. Tables are $16, advance
tickets are $5 and banquet tickets
are $15. RV hookups are $10 a
night. For more information con-
tact Al Matlick at S.A.R.A Inc.,
Sarasota Hamfest, Inc., 1817
Buccaneer Terrace, Sarasota FL
33581.



HERNANDO COUNTY FL
FEB 27

The Hernando County Amateur
Radio Association is sponsoring
its sixth Annual Hamfest on Satur-
day February 27th at the Hernan-
do County Fairgrounds Auditori-
um. Doors open at 8 AM and
exams start at 9:30 AM. Preregis-
tration is preferred. Advance reg-
istration is $2, at the door is $3,
and the swap tables are $8. Free
overnight parking is permitted.
For more information contact
Regis Kramer W41LE, 900-2032
US 41 North, Brooksville FL
34601, 904/796-6802.

DALTON GA
FEB 27

Dalton Amateur Radio Club will
be holding its annual Hamfest at
the North GA, Fairgrounds on Sat-
urday, February 27 at 9 AM til 3
PM. License exams will be offered
at the Western Sizzler Family
Steak House. W.C.A.R.S. will be
the VEC and advance reserva-
tions are encouraged. Mail reser-
vations for exams toclub P.O. Box
N4OTC at 404/673-2291 or
K4FLG at 404/278-0630.

HAMEL MN
FEB 27

The Robbinsdale Amateur

Radio Club is sponsoring the 7th
annual Midwinter Madness Hob-
by Electronics Show on February
27, 1988 at 8 AM. There will be a
large indoor flea market, retail
exhibits and FCC testing. The
show will be held at Medina Ball-
room, on highway 55, 4 miles west
of I-494, in Hamel MN. Admission
is $3 in advance and $4 at the
door. Tables are $8 and half ta-
bles are $4. Talk-in on 147.60/00
KOLTC Repeater, 146.52 Sim-
plex. To register send a SASE and
Fees to: Robbinsdale ARC, P.O.
Box 22613, Robbinsdale MN
55422, For FCC Exam Registra-
tion: Send completed Form 610,
photocopies of Current License
and Code Credit and $4.55
(Payable to ARRL/VEC) to: Ron
Schultz, 6308 Peacedale Ave.,
Edina MN 55424.

DAVENPORT IA
FEB 28

The Davenport Radio Amateur
Club will host its annual Hamfest
Sunday, February 28 from 8 AM to
3 PM at the Davenport Masonic
Temple. The event will feature a
large indoor flea market, walk-in
VE testing, food and prizes. For
flea market tables and advance
tickets: Davenport Radio Amateur
Club, 2131 Myrtle, Davenport IA
52804 .

LAPORTE IN
FEB 28

The Laporte ARC’'s Winter
Hamfest is Sunday, February 28
at the Laporte Civic Auditorium.
Laporte is 50 miles southeast of
Chicago. Talk-in on 146.01/.61
and 146.52 simplex. Forum will
include the Midwest Microwave
Society’s Construction exhibit
and seminar (bring your SHF
projects). Donation is $3. Table
charge is also $3 and may be re-
served in advance by SASE.
LPARC, P.O. Box 30, Laporte IN
46350.

CUYAHOGA FALLS OH
FEB 28

The Cuyahoga Falls Amateur
Radio Club’'s 34th annual Ham-
fest will be held at the Akron North
High School from 8 AM to 3PM on
Sunday, February 28. Tickets are
$3 in advance and $4 at the door,
Tables are $5, half tables avail-
able. Sellers may bring their own
tables. Tables will be $6 at the
door, if we have any left. SASE for
ticket orders and table reserva-
tions, please. Plenty of room for
buyers and sellers—over 32,000
sq. ft. Easy access from Tall-
madge Ave., off ramp of North Ex-
pressway (Rte. 8). Talk-in on 87/
27. Route 8 connects to all major

expressways and Ohio turnpike.
Details from Bill Sovinsky K8JSL,
2305 24th St., Cuyahoga Falls OH
44223; 216/923-3830.

LAND OF LEGEND
CONTEST
FEB 27-28

Land of Legend Contest, is
sponsored by the Newark
Amateur Radio Association,
from 1600Z February 27 until
2359Z February 28. Phone
only. Certificate for working
ten N.A.R.A. members, five
for DX, during contest
period. DX is other than W,
K, N, or A. Exchange signal
report, name, and QTH. Sug-
gested frequencies: 80M
3.860 +, 40M 7.235 +, 20M
14.250 +,15M 21.335 + and
10M 28.450 +. Business
size SASE and logs to
Newark Amateur Radio
Association Contest, P.O.
Box 149, Newark OH 43055.
Deadline for submission is
March 31, 1988. For further
information contact Rick
Crane KABRBQ, 174 North
Gay Street Newark OH
43055. Or Don Kinney
KABMAQ, 2843 Mount Ver-

DIRCUI TS
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Great Ideas From Our Readers

an article.—Ed.

Many readers will recognize the revival of this regular feature,
which has been absent from the pages of 73for several years. We
welcome brief contributions of circuits. If your idea is published,
you will receive a free subscription or a renewal. Clearly indicate
that your submission is for this column and not a manuscript for

C-64 POWER SUPPLY

Having problems with your
Commodore power supply? If so,
Figure 1 will help you. When my
power supply failed | opened
the unit (some are sealed), traced

wiring, and drew the schemalic.
The 3052 requlator was defective
and | replaced it with the readily-
available 7805. NOTE: The pin
out is different. There are two
types of supplies—those that
have failed and those thal are
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Figure 1. Power supply schematic for Commodore 64.

going to; so save this drawing.
~George Taylor WA4GUW
Muscle Shoals AL

VARIABLE C-MOS
OSCILLATOR

The oscillator section made
up of the inverters (U1) is a typi-
cal oscillator configuration. The
unique feature is the ability to al-
ter the frequency of oscillation
digitally. U2 is a CMOS transfer
gate, which is used lto paraliel
additional resistors (R2 and R3)
with R1. The transfer gate U2
has four separate switch sec-

enough “on" resistance when a
resistor is selected. The off re-
sistance is high enough to pre-
vent U2 or R2 and R3 from loading
the oscillator when only R1 is se-
lected. If a TTL interface is re-
quired, the unused sections of U1
may be paralleled to provide a sin-
gle TTL load. The oscillation fre-
quency can be approximated by
F= ¥%.2RC. This formula will
provide a “ball-park’’ value for the
resistor and capacitor values. The
value of C1 shown in the schemat-
ic is typical.

tions. Two swilch sections are —-Nick Hulbert KG5N
paralleled to provide a low- Colorado Springs CO
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Figure 2. Variable CMOS oscillator. The U2 transfer gate swilches
additional resistors in and out, varying the circuit’s frequency.
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WEATHERSATS

View On Video Processing

Dr. Ralph E. Taggart WB8DQT
602 S. Jefferson
Mason MI 48854

Purely Digital

Last month | spent quite a bit of
time looking at a range of en-
hancement oplions using “‘trans-
parent digital”’ techniques. This
month | will finish up discussion of
image processing with some infor-
mation on purely digital tech-
niques, usually implemented us-
ing a computer. All of these
techniques are based on manipu-
lating the numerical value of pixel
data. This is a fascinating subject |
only can barely introduce in the
space available this month. For
those who want to pursue the sub-
ject in greater depth, most univer-
sity and larger public libraries will
have texts on digital processing
techniques. One useful and inex-
pensive one ($14.95) is Digital Im-
age Processing by Gregory A.
Baxes, published by Prentice-
Hall, Inc. of Englewood Cliffs, NJ
07632. Most bookstores will spe-
cial-order a copy, or contact the
publisher directly.

Computer-assisted digital pro-
cessing can be used in a number
of ways, depending upon the na-
ture of the system. It can be incor-
porated into an outboard image
processor of the type described
last month. In this case the tech-
niques apply to any display sys-
tem since the processing occurs
prior to image display. The user
can also incorporate the tech-
nigques into a computer-assisted
scan converier by processing the
image data between the A/D con-
version and the storage of image
data in memory. This is most suit-
able for systems where memory
storage is limited. Finally, users
can store linear data in the image
memory and perform any pro-
cessing when passing data from
memory to the actual display part
of the system.

The first two approaches are
simple, bul since any processing
is performed “on the fly,”" any
change in processing routines re-
quires reloading the test image
from tape. The third option re-
quires a lot of RAM but allows mul-
liple processing routines from a
store of image data in RAM with-
out having to reload the image
with each trial.

Evaluating the image

Although trial and error can
work, it's best to have some infor-
mation about the distribution of
brightness values in the image.
The most useful approach is to
write a program to construct a
graph or histogram of the distribu-
tion of various pixel brightness
values in the picture.

As one example, a BASIC pro-
gram could look at the contents of
the video memory where the pic-
ture resides. If the memory con-
tains 6-bit video values, then an
array with 64 entries (0-63) is re-
quired, one for each possible pixel
value. Stepping through the video
memory is possible, PEEKIing at
the value of each pixel and updat-
ing the appropriate array entry by
one. In the end the operator can
step through the array and pre-
pare a plot showing the number of
pixels of each brightness value in
the image. The major limitation
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Fig. 1. Diagrammatic examples of pixel
histograms showing data from;

(a) an IR line of NOAA APT data,

(b) the line after the “pixel slide"'. The
purpose of a “slide" is to shift the
entire cluster of pixels down the
histogram so that the smallest pixel
values will be zero.

(c) The line after muliliplying each pixel
value in 1B by 4. There is now a full
range of contrast, with pixel values
between 0 and 60.
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with this approach is the time re-
quired to examinine a large video
memory using BASIC. Analysis of
only a few lines of video will save
time. An assembly language sub-
routine can evaluate large blocks
of memory very quickly and then
revert back to BASIC to actually
plot the data.

Figure 1A shows a diagrammat-
ic example of such a pixel his-
togram of hypothetical data ob-
tained from an IR line of NOAA
APT data. Note that all pixels are
near the white end of the dynamic
range. For the sake of argument,
suppose they all fall in the range of
48 to 63. The aim is to expand the
contrast of this data, which re-
quires a two-step processing se-
quence.

The Pixel Slide

The process must first set the
"blackest’’ pixel value, in this
case a decidedly light 48, to true
black or 0. This requires one of the
most fundamental digital process-
ing steps—the “‘pixel slide.” A
“slide’” will shift the entire cluster
of pixels down the histogram so
the smallest pixel values will be
zero. Inthe simplest case, with the
data in Figure 1A simply subtract
48 from each pixel in memory and
store the result back in place of
the original value. The result is a
distribution similar to Figure 1B.
The picture remains low contrast,
but the lowest pixel value is 0!

Practically speaking, pixel
values less than the desired
threshold will complicate real-
world data. If this were real APT IR
data, most of the pixels would be
clustered as Figure 1A indicates.
There would, however, always
be pixels between 0 and 48 be-
cause of grayscale steps, minute
markers, etc. Since the system
probably doesn't like negative val-
ues for pixels, a real world slide
would actually involve two pos-
sibilities for each pixel in memory:

iU

Fig. 2. A sample of four conversion
curves that can be used o achieve a
variely of effects. See text for details on
what each curve means.

1. If the original pixel value
is below 48, set the new value to
0; or

2. if the value is greater than 48,
subtract 48 from the original value
and store the remainder.

Most visible data in the video
line with the IR and all the miscel-
laneous ones noted earlier will be
converted to 0. The slide of the IR
data is then complete.

Contrast Expansion

The video data in Figure 1B now
consists of pixels in the range of 0
to 15. To generate a full range of
contrast, multiply each pixel value
in Figure 1B by 4. Figure 1C
shows the resulting frequency
distribution. This is a full range of
contrast with pixel values be-
tween 0 and 60. A display of the
new data will show a picture of
excellent contrast.

Note, however, there only 16
discrete pixel values ranging from
0 to 60 in steps of 4. This under-
scores the need to always digitize
the original data to significantly
more resolution than aclually
needed for display. The original
image contained 16 usable steps
in the 48-63 range. There's no
way to generate additional steps,
even by expanding the contrast! If
the original data had been 4-bit,
the best expansion would have
good contrast, but only 4 gray-
scale steps!

Visible Data

Although the above procedure
would work for expanding IR con-
trast, what are the techniques for
visible data? The steps may differ
slightly, but the principle is the
same. Consider a visible light dis-
tribution with pixels in the range of
0-15 with only IR data or miscella-
neous minute marker/grayscale
data in the 16-63 range. In this
case a slide is not required, since
the darkest pixels in the visible
light data are already 0. First con-
vert any pixels between 16 and 63
to 15, then carry out the expan-
sion step.

How to expand some specific
mid-range value? Simply clip all
pixels below the lowest desired
threshold to that value. Similarly,
convert all pixels above the
highest threshold to the high
threshold value. Then perform a
slide to set the low threshold to 0,
followed by an expansion.

All of the previous discussion
assumes the user changes the
values in the main memory, but
this isn’t the only approach. If a lot
of memory is available, the altered
video data can pass to a buffer



memory or the display memory if
that is separate from the main
video buffer.

The operator can also perform
the same conversions on the fly if
desired. He'll need to run the tape
through the evaluation program to
get the initial pixel distribution, but
once he knows what needs to be
done, each pixel can be modified
individually on a second run. In
fact, although the previous dis-
cussion treated the slide and ex-
pansion as distinct steps, the user
can perform both on each pixel
with a single series of operations.
In the case of the first IR example,
the sequence might look like this:

1. Check the pixel. If less than
48, setitto O or,

2. if greater than 48, subtract 48
to perform the slide.

3. Multiply each pixel by 4 for
the expansion

Nonlinear Processing

Everything discussed this
month and last has involved clip-
ping and expansion of video data.
Clipping means throwing out data
that falls outside of the range of
interest and working with the rest.
| did this last month by setting the
AJD thresholds, while this month |
did the same thing with our mathe-
matical manipulations.

Many real world processing
problems are more complex. For
example, how to improve contrast
of, say, the IR segment of a line
without completely losing the visi-
ble light data? Alternatively, how
does the user expand the contrast
at the black end of the visible
range in a visible light image, to
improve the definition of land/wa-
ter features, for example, without
the complete loss of bright cloud
detail? This is very difficult to do
with analog circuits and is quite
complex with last month's “trans-
parent digital’” approach. It is
quite easy however with purely
digital technigues.

Figure 2 shows a sample of
four conversion curves used to
achieve a variety of effects. Al-
though the example illustrates the
conversion of 6-bit data to 4-bit
format, the process works be-
tween any combination of input
and output format. Curve 1 is in-
cluded for reference only since it
represents a linear conversion in
that the brightness characteristics
of the output track those at the
input. The remaining curves are
quite different, however. Curve 2
represents a logarithmic expan-
sion of the white part of the
grayscale. The black data is not

COLOR
white

light cyan
light magenta
light blue
yellow

light green
light red

light gray
dark gray
dark cyan
dark magenta
dark blue
orange

dark green
dark red
black
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Table 1. Grayscale-to-color conver-
sions for a 4-bit dispiay system that
assigns bit 0 to red, bit 1 to green, bit 2
fo blue, and bit 3 lo intensity.

lost, it just occupies a smaller
number of output steps than the
original. The majority of the output
steps are devoted to the white end
of the dynamic range. Curve 3 is
complimentary in that it performs

this point emphasizes contrast ex-
pansion, there are lots of addition-
al possibilities. Any number of
oddball curves can be construct-
ed to meet specific needs to high-
light, emphasize, or recognize
certain features in an image.
There are also unlimited options
for false-color displays, if the dis-
play allows that option. Depend-
ing on the number of colors avail-
able, a lookup table is a simple
way to convert any brightness val-
ue to any color value. This gives
absolute control over how the
picture is displayed. This can be
quite convenient, because it
avoids the limitations on color
values and sequencing inherent
to dependence on a fixed assign-
ment of data lines. For exampie, if
a 4-bit display system assigns bit
0 to red, bit 1 to green, bit 2 to
blue, and bit 3 to intensity, the var-
ious grayscale values will always
translate to the colors listed in
Table 1.

An image with a normal gray-
scale displayed in color would pro-

“An image with a normal grayscale
displayed in color would produce an
absolutely chaotic range of colors.”

a log black expansion. In this
case, most of the output steps are
devoted to the black end of the
dynamic range with compression
of the white data. Finally, Curve 4
is a mid-range expansion with
compression of the extreme black
and white ends of the dynamic
range.

Expansions of this type are best
achieved using lookup tables,
since the math can get fairly com-
plex. With 6-bit input data, the
table would have 64 entries (0-63)
with each entry representing the
desired output value. Each proc-
essing curve would need a table,
and the prepared graph would de-
termine the output value required
for each input value. The lookup
table could be an array in BASIC
(slow!), or the table would be in
memory, in the case of an assem-
bly language routine. In the latter
instance, address the start of the
table, offset by the input pixel val-
ue, and then read the value from
memory. Assembly language
lookup tables are more than fast
enough for on-the-fly processing,
and they are also a convenient
way to pass data from the video
memory to a display.

Although all of the discussion to

duce an absolutely chaotic range
of colors very difficult to interpret
and extremely difficult to view in
the long run. A color lookup table
would allow conversion of these
values to any other value to
achieve the desired correspon-
dence between that grayscale
step and the displayed color. IR
data, for example, could be “re-
arranged’’ to provide a color spec-
trum that would be more easily
interpreted in color terms (blues at
the cold end, and reds, oranges,

yellows, and white at the hot end).
The user could also use a simpler
color set, approximate water fea-
tures in blue, land features in
greens and browns, etc. This is
not possible with any fixed ar-
rangement of data lines, but it is
easy to do with a lookup table,
regardless of how the data lines
are arranged!

The user’'s needs will determine
the features incorporated into the
processing system. For one thing,
additional video routines and
table do take up more memory,
but usually the real memory
usage occurs in the form of addi-
lional screen memories for all the
new menus. Additional video op-
tions willi also take up time, and
that may be critical in on-the-fly
applications.

If the basic A/D conversion
takes up most of the available
time, there will be a limitation in
the number of modes the system
can accommaodate. If timing is a
problem, try writing customized
on-the-fly programs, each one in-
corporating one specific kind of
processing option. Things are
usually much simpler in the case
of operating out of a large video
memory and simply passing the
data to the display in various
ways. All data are treated in a
linear fashion when the A/D data
are passed to memory, and the
processing function simply con-
sists of different options in pass-
ing the data from memory to the
display.

Well, that is an introduction to
the world of image processing. No
matter what kind of display sys-
tem used, there are many ways
to enhance the quality or utility of
the images. Future columns may
look again at specific projects,
particularly for outboard proces-
sors, if there is an interest in the
subject. &
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WEATHERFAX—=PC

— Decodes AM/FM Fax Transmissions

— Plug-In Board for IBM PC, XT, AT & Comp.
— Display on Hercules, CGA or EGA Monitors
— Zoom, Pan & Save Image to Disk

— Print to Epson Compatible Printers

—» Compatible with Microsoft Paint

COMPU MA_

26 West Boylston St.
West Boylston, MA 01583

CIRCLE 80 ON READER SERVICE CARD
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UNADILLA
REYCO/INLINE™

Amateur Antenna Baluns

For 20 years, preferred by Amateur, Commercial
and Military Operators. First with built-in lightning
arrester—minimizes TVI, maximizes power.

jﬁ g ~

|,| L !T"-E:
W2AU 11 &40 W2DU-HF . Wa2DU-VHF
$17.95 $19.95 $19.95

W2AU Broadband Ferrite Core Baluns
For medium power (1000 watts RF min.) and broadband operation 3-40 MHz.

W2DU Non-Ferrite Very High Power Baluns

WDU-HE (tigh Power) UNADILLA

*1.8-30 MHz
*3000-9000 watts with 1:1 antenna SWH
*1500-5000 watts with 2:1 antenna SWR
W2DU-VHF (High Power
and Extended Hange)
*30-300 MHz
* 2000-4000 waltts with 1:1 antenna SWH
*1200-2400 watts with 2:1 antenna SWH

W2AU 1:1

*50to 50 or 75 to 75 ohms
For dipoles, V’s, beams, quads Purchase from any of over
W2AU 4:1 300 dealers nationwide
or order direct

*200 1o 50 or 300 to 75 ochms
*For high impedance antennas such as folded

dipoles CIRCLE 256 ON READER SERVICE CARD
To request informational brochure, call

617-475-7831

write
ANTENNA'S ETC.
PO Box 215 BV, Andover, MA 01810-0814

Switch All Your Antennas
Over One Coaxial Feedline

CIRCLE 141 ON READER SERVICE CARD

ii;l;; 5 Antenna 1 Antenna 2
12 VDC V
Energizer $35.50
(Optional .
4 C105B
2 Position
On-Off Coupler
DC $52.00
105
iline VAF= | 1o Operated
Fockc DC=~ 2 Position Relay
(injects DC (inside your
onto coax) TN

This system operates from 1.5 1o 180 MHz and handles 1250 RF walts.

Use our antenna switching kit and eliminate excess coax runs.
With this kit and a single run of coax, you can switch between
your antennas remotely. Use to add an antenna at modest cost,
or change array direction.

Other types and combinations of relays are available.
Please call or write us for more information, and save on your
coax runs!

30 day MONEY BACK GUARANTEE on all products
Unadilla/Reyco/Inline is now a Division of ANTENNA'S ETC.

“ON WINDOW" Line

VHF UHF

(140-175) (420-520)

® No Hole ® 3 db gain

® Easy 1o Mount | ® No Hole

® Hugged ® Easy to Mount

® Superior | ® Rugged
Performance ® Superior

® Radiator Snaps Performance ',
On and Off ® Radiator Snaps

® Compelitively Priced On and Off

e Competitively Priced

Cellular/Trunking
(800-895 MHz)
® 3db Gain
® Na Hole
e Easy to Mount
® Rugged - Goes through Car
Wash Without Removal
e Superior Performance
® Broad Bandwidth
e Small Size

e Competitively Priced

= 3900-8 River Road

R Bt 5 IR e e Schiller Park, IL 60176
brings imagination and inno vation to
antennas . ... .. and has been

since 1948 !
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CIRCLE 163 ON READER SERVICE CARD

Factory-less,
jumper-less,
ROM:-less programming.

With the new S-COM 5K Repeater

Controller, you'll be able to configure your

repeater remotely — wusing DTMF
commands. Only the 5K offers this
capability for just $189, wired and tested.

eEasy to interface *DTMF Muting

*Polite ID'er *Control Receiver Port
*Nonvolatile Memory *65 control commands

*Needs only 55 mA/12 V eProgrammable Command Strings
* Adjustable Audio *Optional Audio Delay

*CMOS Microprocessor +#0Optional Rack Cabinet

S S-COM Industries
JNDUSTHFES

PO. Box 8921
Fort Collins, CO 80525
- (303) 493-8316
CIRCLE 95 ON READER SERVICE CARD
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YOU CAN COUNT ON
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INCLUDES 2HOOK-ONPROBES 30 3.9 mwﬁ;zm#m $499.95* '- y ¢ ® O
20 MHz DUAL TRACE 39 MHz DUAL TRACE

Features component testing circuit for resistors, capacitors, wide frequency bandwidth—optimal sensitivity —delaved 524 9 5 00* gggﬂ%?mﬁlmﬁg ﬁf‘[
digital circuits and diodes—TV sync filter—high sensitivity— triggering sweep—nhold ofl—ALT trigger—single sweep TV sync
Z axis—XY mode—built-in calibrator—5X horizontal magnifier ~ 5X magnification—XY or XYZ operation— HF; LF noise reduction WORKS HARDER FOR LESS.

Introducing COM-3. . . the new service monitor designed by service

UNSURPASSED QUAI.I'IT e SUITABLE FOR HOBBY, SERVICE & PRODUCTION technicians for service technicians. It works harder for less. .. giv-

USEABLE *Add an ing you advanced testing capabilities at a very affordable price
VERTICAL MAXIMUM MAXIMUM dditional FEATURES e Direct entry keyboard with programmabile memory
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3500 35 MH2z @A | Bx10CM 1 mV per div 50 MHz 60 MH2 : Continuous frequency coverage = Transmit protection, up 1o 100
shipping. watts » CTS tone encoder, 1 KHz and external modulation

All inciuge high geality 1:1_ 10 hosk on prebes. instruction/ service manual with schematic snd component leyout. | year warranty

MINI-100 COUNTER  CT1-70 7 DIGIT 525 MHz CT-909DIGITG00MHz  CT-508 DIGIT GOOMHz CT-1259 DIGIT 1.26GHz

TY EEL ARSI NEY

B
@aec
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PR-2 COUNTER PREAMP
g T 54995 The PR-2is ideal for measuring weak signals
' wiredincludes  1rom 1010 1,000 MHz  flat 25 db gain » BNC

RAMSEY D-5100
HANDHELD DIGITAL

RAMSEY D-4100
COMPACT

2 AC adapier connectors » great for sniffing RF e ideal
DIGITAL ﬁUTﬂHlHElHﬁ O L ' F'H—Ekl:.'!ﬁ receiver [TV preamp
MULTITESTER ==

METER PS-2 AUDIO MULTIPLIER

549 95 The PS-2is handy for nigh resolution audio
“ 595 resolution measurements. multiphes Upin
wired

$2495

lex! leass and Includes Probes frequency ® greal for PL tone measurement
S — Ty arremy . rﬂui'hulj:zz- D:;r W00r 100 = 0.01 Hz ralﬁlc}-;-hufl5
P52l 54995 § built-in signal preamp/ condifioner
Compact sized reliability and accuracy Provides distinctive audible chirp after
.”'.I-'_-.tED digital multitester easuly fits rfr'- contact has been made and meler reading PS'“]B L EHI PHES{:“I‘EH
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features full averload protection e 3V to aliow readings to be logged or referred . _— e 58995 1 GHz = 2stage preamp @ divide by 1000 cir
digit LCD readout o recessed input jJacks to before making the next reading. Up to N — — e nchidhe curtry = super sensitive (S0 mV typical) »
* salety probes » diode check tunction 10 AMP current capability and a continuity AC adapter BN E_D_””E':m“‘ e | GHzin, 1 MHz out =
* 2000 hours battery life function which beeps on zero Ohms (rives any counter
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Hamsars

Number 28 on your Feedback card

Amateur Radio Via Satellite

Andy MacAllister WASZIB
2310 Romayor Court
Pearland TX 77581

AMSAT GENERAL MEETING
Space Symposium 1987

Beautiful, warm, sun-shiny
Detroit, Michigan, was the site for
the AMSAT NA General Meeting,
Awards Banquet and Fifth Annual
Space Symposium. Actually, |
can't tell you much about the
weather, since it was much easier
to stay inside for the many fine
presentations and thought-pro-
voking discussions. Attendance
was up from last year for this
November gathering. Satellite
enthusiasts from around the world
converged on the Southfield
Hilton, just north of Windsor,
Canada. The Southeastern Michi-
gan AMSAT members with Larry
K8MU, convention chairman, put
together an excellent weekend of
activities.

This was the first year for a sec-
ond, parallel, session of talks
aimed at the non-ham with inter-
ests in space studies. For most
hamsat chasers, the choices were
easy. They went to the amateur
radio sessions. For those with
varied interests, the choices were
sometimes impossible.

| had no difficulty deciding be-
tween an introduction to amateur
radio, and Ray W2RS with his talk
on low-power EME (Earth-Moon-
Earth) operation. A few other
choices were also easy, but when
the competing talks included
"“Fast Scan Television Proposal
for the Space Shuttle” by Andy
NSAB and ""Ham Radio from the
Space Shuttle and the Space
Station'” by Dr. Tony England
WCEN/OORE, | found myself dart-
ing back and forth between the
two rooms trying to catch the high
points of both.

AMSAT President Vern
Riportella WA2LQQ gave a fasci-
nating presentation on tech-
niques for determining satellite vi-
sual observation windows. In the
other forum, previous AMSAT
President Dr. Tom Clark W3IWI
talked on digital versus analog
signal-processing techniques.
More decisions.

The choices went on all day
Saturday, and even Sunday morn-
ing, when three presentations
were in competition with the AM-

SAT NA Board-of Directors Meet-
ing. Even with so many tough
selections, the symposium was a
great success.

Some lalks described activities
via our current satellites.
Craig Underwood, from the Uni-
versity of Surrey in England, re-
counted classroom applications
of satellites in the UK. Most of his
presentation covered telemetry
receplion and decoding aclivities
using UoSAT-OSCAR-9 and
UoSAT-OSCAR-11. Mori JK1VXJ
presented a paper on the FUJI-
OSCAR-12 mailbox system. His
co-authors included JR1ING and
JR1FIG.

On the technical side, topics
like "'Digital Signal Processing
Modems'' and “‘Spread Spectrum
Ranging and Non-Linear Filtering
for Orbit Determination’’ pre-
vailed. While the subjects may

seem difficult, this was not the
case thanks to the speaking skills
of Dr. Bob McGwier NAHY.

A Look Ahead

Looking to the future, two goals
for AMSAT NA came through
loud and clear. After the launch
of Phase 3C this spring, AMSAT
will make a strong commitment
to launch a packet radio satellite
in the next few years. Launch
opportunities to LEO (Low Earth
Orbit) may soon become avail-
able. A packet satellite can cut
down the drawbacks usually
associated with an orbit between
300 and 1000 miles, like short
view times and a limited honzon.
With a polar orbit and a mailbox
system for message storage, the
inconvenience of non-real-time
communications is overshad-
owed by system simplicity and
less expensive ground station
requirements compared with a
high-orbit or geostationary satel-
lite set-up.

For the 1990s, we can look
forward to Phase 4. AMSAT Vice-

Photos A, B. Two of the notables at the AMSAT Symposium—Tony
England WOORE (white jackel and tie), who operated amateur radio

from the space shuttle; and AMSAT President Vern Riportella

WA2LQQ.
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President for Engineering, Jan
King W3GEY, and designer Dick
Jansson WD4FAB gave the
Phase 4 status report. They were
also co-authors of another pre-
sentation on the attitude control
system for this new family of long-
life, geostationary hamsats. The
technical challenges of the
Phase 4 program are formidable
compared to previous amateur
spacecraft, and the expense will
be more than 15 limes greater
than Phase 3C. After listening
to the reports, discussions and
arguments, Phase 4 still looks
like the best program lo pursue.
Aim high.

There were many other fine
talks and presentations. Two
stand out due to their potential
application to future amateur
satellite programs. The first was
entitled ""NUSAT: A Student
Satellite Project of Weber State
College’ by William Clapp, and
the second was ‘70,000 Feet over
Ohio, An Amateur Radio Balloon
Experiment’' by Bill Brown
WBBSELK.

The NUSAT program (Northern
Utah Satellite) began in 1982. The
purpose was to build a satellite
to test the possibility of evaluating
Federal Aviation Administration
air traffic control beacon anten-
nas using low-earth-orbit satel-
lites. NUSAT-1 was launched in
the Spring of 1985. Although it
lasted only a little over a year-and-
a-half, its mission was significant
to the amateur radio satellite
community. It was the first satel-
lite to be launched from a Space
Shuttle Get-Away-Special canis-
ter (GASCAN).

Future hamsats may depend on
the simple launcher mechanism
designed by Weber State College
students for NUSAT-1 and may
even be constructed using a
frame similar to that proposed for
the larger NUSAT-2.

Bill Brown'’s talk and video pre-
sentation of his FSATV (Fast-
Scan Amateur Television) experi-
ments via weather balloon were
excellent. Many ham radio groups
around the world have used bal-
loons to test transmitters,
transponders and other experi-
ments, but it is doubtful if any have
generated and transmitted ATV
this way. The equipment was
simple, light- weight, used an
omni-directional antenna (bent on
take off), and Polaroid flat-pack
lithium battenies for power. Bill's
results may have significant
impact on uses of ATV from the
Space Shuttle and perhaps
amateur satellites.
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Figure 1. RS-10/11 Telemetry Decoding Program.

Other Activities

What else happens at the yearly
AMSAT gathering? This is not a
ham convention with manufac-
turers, distributors and swapfest
tables, nor is it a stuffy conference
that puts attendees to sleep. It is
more like a reunion where proj-
ects of the past year are dis-
cussed and plans for the future
are presented and refined. Many
of the participants only see each
other once a year, at this meeting.

For those who wish, things get
started on Friday night at the hos-
pitality suite. This is also an oppor-
tunity to take care of registration
and to visit with other satellite en-
thusiasts you may have met on
the air. Opening remarks and the
main program start at 8 AM Satur-
day morning. This is sometimes a
bit early for those who got started
on Friday,

Each presentation lasts be-
tween 45 minutes and an hour.
Some include slide shows, films,
videotape presentations or just a
chalkboard and some fine oration.
Breaks occur often, and coffee is
usually provided. Lunch with the
group is an option and is prepaid

il m— -

Photo C. Full-size model of the
NUSAT-1, on display at the Sym-
posium.

at the time of registration. Dress is
casual.

The Saturday night banquetisa
must if you can attend. The key-
note speaker in Detroit, Dr. Tony
England, provided an excellent
computer-generated animation of
the proposed construction of the
space station. The year before in
Dallas, Dr. Martin Davidoff, author
of the Satellite Experimenters
Handbook, showed slides depict-
ing the history of the amateur ra-
dio satellite program. Dress at the
banquet is more formal than at the
Symposium.

The AMSAT meeting convenes
after the banquet with a report on
the health of the organization by
the president. Awards are pre-
sented to those who have distin-
guished themselves with accom-
plishments on AMSAT's behalf.
Finally the door prize tickets are
drawn. In Detroit, the grand prize

was an ICOM IC-475A 70cm
transceiver.

Sunday continues with a few
more technical sessions and the
AMSAT Board of Directors meet-
ing. This meeting is open. Some-
times a few topics are discussed
privately, but the decision-making
process of the corporation is open
to members who care to attend.
The board meeting may take a few
days and put a few observers to
sleep at times, but it is an impor-
tant part of the organization.

Next year, we look forward to
meeting in Atlanta, Georgia. Plan
to attend. In the meantime, Phase
3C may be launched, new
projects started, and a lot of great
satellite chasing via our current
group of operational hamsats will
keep things going.

Telemetry Revisited
Last month | reported on RS-10/

11 decoding. After doing conver-
sions on many frames of data with
a hand calculator and a chart, |
decided to use a simple computer
program to do the job.

The result is shown in Figure 1.
It is written in VAX BASIC. | have
tried to avoid using commands
and routines that are peculiar to
this version of BASIC, but some
minor translating modifications
will be required for most com-
puters. The routines used are
simple, with output directed only
to the screen. Modifications for
disk or printer output would be
useful additions.

Pay close attention to those
lines preceded by a REM-VAX
comment. These lines will likely
need conversion. | would be in-
terested to hear from those of
you with elegant versions of this
telemetry program. Good com-

puting'E&

OSCAR MODE-J FILTERS

PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

MMf
il 4’| 200-7

fi_ PSf

o

70 r.:m__l 70 cm

MMTf200-7
(usually sufficient)
I.L. @ 145 MHz

Loss @ 435 MHz

432 PreAmp| Rx
$50.00 PSf432 $90.00
(for extra protection)
0.5dB I.LL. @ 435 MHz 0.1dB
40 dB min Loss @ 145 MHz 70 dB typ

Send 66 ¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA
PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

® SPECTRUM INTERNATIONAL INC. (617) 263-2145
m P.0. Box 1084S, Concord, MA 01742, USA |uewces

CIRCLE 183 ON READER SERVICE CARD

73 Amaleur Radio » February, 1988 69




Hi Pro Repeaters

A0

MAGGIORE ELECTRONIC LAB

Manufacturers of Quality Communications Equipment

Hi Pro HPC201 MICROPROCESSOR REPEATER
CONTROLLER & AUTO PATCH

HPC201E DELUXE HERE IS A LOW COST REPEATER CONTROLLER
ol Tt AND AUTO PATCH THAT ANYONE CAN AFFORD
THE AUTO PATCH IS WITH A CHOICE OF STANDARD OR DELUXE
CAPABLE OF 60 PROGRAMS JUST JAMM PACKED
EMERGENCY AND WITH OWNER AND USER
s FUNCTIONS. THE SMALL

D SIZE ALONG WITH

Bl LOW CURRENT
SPEED DIALER DRAIN AND
SUPPLIED STATE OF THE ART
g;zgéﬁ DESIGN WITH
| ALL FEATURES
REQUIRED FOR
TODAY'S
DEMANDING
REPEATER
THE HP201E DELUXE OWNERS AND
MICRO COMPUTER IS AVAILABLE OPERATORS.
FOR LESS THAN $500.00 COMPLETE
OVER 80 USER
LISTED BELOW ARE SOME OF THE FEATURES AND FUNCTIONS FUNCTIONS
OF THE HP201E DELUXE CONTROLLER & AUTO PATCH
#1 MICROPROCESSOR CONTROL WITH 16 DIGIT DECODER #19 INPUT TO DISABLE AUTO PATCH WHEN LINE IS IN USE,
#2 USER PROGRAMMABLE CODES BY RADIO OR TELEPHONE ALLOWING MULT. USE OF PHONE LINE
#3 USER PROGRAMMABLE |.D. BY RADIO OR TELEPHONE #20 TRANSMITTER SHUTDOWN WITH PRESENCE OF TONE
#4 REPEATER RINGUP AUTO PATCH WITH ON OFF CODES #21 UNIQUE TONE NOTIFICATION OF A P DISCONNECT
¥5 UNIVERSAL PULSE DIALER WITH ADJUSTABLE SPEED #22 ADJUSTABLE AUTO PATCH TIME OUT TIMER
#6 SINGLE OR MULTI DIGIT AUTO PATCH ACCESS CODE £23 DTMF TONE MUTE AND COVER TONE MASKING
#7 AUTO PATCH TIMER TIME OUT WARNINGS #24 REPEATER TIME OUT TIMER WARNINGS
#8 CALLER CONTROLLED REVERSE AUTO PATCH WITH USER #25 PROGRAMMABLE IDENTIFIER OVER THE AIR AND OVER THE
PROGRAMMABLE ACCESS CODES PHONE LINE
i E;EEE” ARTOFATCH AUDIOWITH.ADI: INPUY & OUTEUY #26 SEVEN DIGIT CONTROLLER COMMAND CODES
410 SMART AUTO PATCH #27 SMART CW IDENTIFIER, IDENTIFIES AFTER INPUT CARRIER

DROPS AND AFTER FINAL Q50
#28 O.K.NOTIFICATION OF VALID FUNCTION CHANGE
#29 BATTERY BACKUP NOTIFICATION WITH BATTERY BACKUP

#11 DIAL 9 FIRST, PBX FEATURE
#12 SEPARATE REVERSE AUTO PATCH ON/OFF COMMAND

#13 COMPUTER PRINTOUT OF SPEED DIALER NUMBERS CAPABILITY.
#14 TOLL RESTRICT WITH ON/OFF COMMAND AND ADJ. MIN, AND #30 CAN BE ORDERED TO USER INITIAL POWER UP FUNCTIONS
MAX. NUMBER OF DIGITS TO BE DIALED AND MASTER CODE AND IT ALL WILL LISTED ON THE

¥15 COURTESY TONE NOTIFICATION OF A.P. STATUS SUPPLIED COMPUTER PRINT OUT

#16 USER AND EMERGENCY SPEED DIALER INHIBIT #31 BURGLAR AND FIRE ALARM INPUT WITH SPECIAL ALERT

£17 REDIAL CAPABILITY OF LAST NUMBER DIALED FUNCTION

#33 TONE PAD TEST

ASK ABOUT OUR REPEATERS. LINKS. PLUS Maggiore Electronic Laboratory
RECEIVERS, TRANSMITTERS, C.0.R.'S AND 600 WESTTOWN RD. TELEX: 499-0741-MELCO
COMPLETE REPEATER SYSTEMS MUCH —MUCH —MORE | \wroT CHESTER,PA 19382 PHONE 215-436-6051

WRITE OR CALL FOR OUR COMPLETE CATALOG
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555TS-940S OWNERS«««

ONLY USING 10 MEMORIES?
HATE THAT HIDDEN BANK SWITCH?
THE BANKER lets vou access all 40 memories from
the front panel!

*Just press the "VOICE" button to step through all
banks

*Board just plugs in- no modifications te your rig!

*Installs and removes in minutes, just like the
optional voice synthesizer board

*Takes no power from backup batteries

*1-yvear warranty

Note: THE BANKER cannot be used if you have the
optional voice synthesizer board installed.

mend check or money order for $49.95 to:
Inventron Labs

P.0O. Box 1882

I Brookline, MA 02146
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MOVING?

Subscription
Problem?

Call our toll-free number:

1-800-227-5782

Monday through Friday
9 a.m. through 5 p.m. EST

Please have your mailing label
in front of you, as well as your
cancelled check or credit card
statement if you are having
problems with payment.

INTRODUCING W2DRZ

VHFUHF MODULES: NOW AVAILABLE
A4 5TAGE SEQUENCER
INTRODUCTORY PRICE $34 PREPAID

DEALER INQUIRIES INVITED
ICOM, AEA, LARSEN, VAN GORDEN,
VIBROPLEX, NYE-VIKING, FALCON COMM,

LEADING EDGE. ARRL PUBLICATIONS,
COMMUNICATIONS | S
ELEPHANT DISKS, DEBCO, TRIONY X
e e e e e e e
915 North Main Street Wastoee Now Yorks finsst ... amaldur radis deaber !

Jamestown, New York 14701 PH.(716)664-6345
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* Interference Location * 'VH-F and UH.F Coverage

% Stuck Microphones * Computer Interface
* Cable TV Leaks * Speech Synthesizer
* Security Monitoring 5 '1'2_--‘J_I}E Operation

New Technology (patent pending) converts any VHF or UHF FM receiver into an
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high
sensitivity for weak signal detection. Call or write for full details and prices.

DOPPLER SYSTEMS, INC. P.O. Box 31819 . oo o
/ Phicente AZ RE0AG/ .1 0N 39080
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““| learned all of my code and theory while
driving to and from work, it was easy.”’

if you don't have time to read books & take notes al
home for the theory exams or spend hours copying code
practice you can learn them by simply listening at your
leisure. You will iearn not only the exact guestions and
answers on your test but the detailed theory behind each
one. You will thoroughly understand what you are being
asked and why the answer is correct.

New Novice, New Technician/General, Advanced, Exira.

Theory courses on audio cassettes. $19.95 ea.

Learn code non stop all the way from scratch through
Novice to Extra class speed (0 to 23 words per minute)
with one course. Code is learned at a high rate with wide
spacing between characters. A completely structured
course which will take you in gasy steps {o your hicense
class speed. Simply listen at your leisure.

Code course on audio cassettes, $19.95

VEC type code General or Extra Exam tape C90 §7.95 ea.

Shipping 3.00 per theory or code course, Exam tapes
$1.00. Check, MO, Visa or MC. Courses shipped same
day received.

AMATEUR RADIO SCHOOL KBGMT
Jerry Ziliak KBBMT (7 years instructing students)

2350 Rosalia Drive, Dept. B, Fullerton, CA 92635
(714) 990-8442
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8-POLE CRYSTAL FILTER SALE-10-20% OFF

For Kenwood , ICOM and Yaesu products. We will match any competitive prices.
FREE one year subscription for [ICOM, Kenwood or Yaesu Newsletter ($10.00 value)
with filter purchase. USA only. For latest prices, call (305) 879-6868 or send SASE for
latest catalog!!

Sale ends December 31, 1987.

We also offer expert repair service on Kenwood, ICOM, Yaesu,, Azden and Atlas
equipment. 15 years experience, 5 days average turnaround time. Call for more info!!

INTERNATIONAL RADIO, INC.
751 S. Macedo Blvd.
Port St. Lucie, FL 34983
(305)879-6868

S NTERMATEhAL &
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CB'TO' 1 0 M ET AXM INCORPORATED

SUPPLIERS OF QUALITY EQUIPMENT SINCE 1976
We specialize in CB radio modification plans and PRESENTS THE INCOMPARABLE

hardware. Frequency and FM conversion kits, repair b -
books, plans, high-performance accessories. Over 12 M 8 oty
years of satisfied customers! Catalog $2.

CBC INTERNATIONAL
P.0. BOX 31500X, PHOENIX, AZ 85046

iF TRANSCEIVEH
COMPUTER CONTROLLED SYNTHESIZER
——

Multiband QRYV 160-10 Emergency Pack

» True 40 Watl Power = Muiti Mode Scan

. : Fastest Antenna 95 Channals Pro
’ : . , " grammable CTCSS, TOT
v FlEId I}‘l:"r WII'I“F:[-' iH thE WES! = Wide-Hand = Multi-function LCD Display
I'he Emergency Pack contains « ideal for MARS, CAP, = Freq. Range 136-174 MHz conl.

Volunteer Fire, Ambulance, Etc. = Claneable
 FCC & DOL type-accepted

QRY 160-10 All Band kink -proof

“’.‘-"“ﬂ"“:r 51:1;1 led anlﬂn_n:{, Quick Launch = Shipped complete wimike, mobile Slide Mount, cable & FREE
kit, 70" RG-8x feedline, 160 meter bl Antenra

adaper, all band counterpoise, 200 AT et AXM Inc., 11791 Loara

ine. C Aete and ORV. i A
b s mmﬁiﬁ_\ Ty Garden Grove, CA 92640-2321
: . A AT Call 714-638-8807 For Maore Information & Special Introduciory Price

1971 N. Oak Lane 1300 E. AntennasWest
Provo, UT 84604-2138 (801) 374-1 084 CIRCLE 243 ON READER SERVYICE CARD
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o(%grgnxé%u—ie’rb%es KING BOOSTER

e bierlr o Converts Your

HT to a Powerful

Single Pole, 3 Position

Desk or il nt . M bl U s
All unu;é]m:ﬁ:;ns grounded ; 0 I|e n It
#CS5-IE — UMF connecions | 52?‘25i S .

PCS-IS-BNC - BNC connectors | 53?,?5‘

2 Pole, 2 Position, bypasses,
linears, reflectometers. antenna
funers, afc

#CS5-2-2 = UHF connectors |/ $3575*

single Pole, 5 Position, all unused
positions grounded

O AS - LR conmecions 533?5-
#CS-4G-BNC — BNC connectors | $49.50°

" Shipping and handling for any
tem add 52 each

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAM
Quality Communication Products Since g:gu NAVAL ELECTRONICS, INC.

:ltr:l v@ur qﬁmmﬂpf EI%II“.O? % : 5417 Jetview Circle - Tampa, FL 33614

(215) 788-5581 Phone: 813-885-6091 « Telex: 289-237 (NAVL UR)
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FEEDBACK

In our continuing effort to present the best in ama-
| teur ::!In?eaturesg:‘lﬂucﬂIu::n:ie’v:::;cided togo FOSCRIES. A1t Feedback # Title

: ' | 1  Welcome Newcomers 21 ATV
direcily to the @urce_j:uu , the reader. Amclgs and 2 Never Say Die 22 Looking West
columns are assjlgned feedback number%. which ap- 3 QRX 23 Barter & Buy
pear on each article/column and are also listed below. : :
These numbers correspond to those on the feedback 1 Han?rnlng Around 24 FTUF]?QEHUH
card opposite this page. On the card, please check 2 HEH!EW: AEA r1andy o SPEC'_EI Events

- - - 6 Review: TR751A 26 Circuits

21; :Z;i;:t:czijr::ly represents your opinion of + Revies: BAPower Susply ‘2T Wasthereats

“What's in it for me?" comes the cry from our = 1?50 Meter 28 Hamsats
faithful readers. Beside the knowledge thal you're 2 Wmne::s. 29 Ham HE'F’
helping us find out what you like (and don't like), we'll 10 <0m M 30 Dealer Directory
et B SEEdnEN Car Baah Tonti ol swiid e 11 Intrg to 1750m 31 Packet Talk
lucky winner a free one-year subscription (or exten- = Figw.ew: Tone Gen 32 RTTY Loop
sion) to 73. 13 Drifting Along 23 QRP

To save some money on stamps, why not fill out the 14 New Prndlur:ts 34 Letters
Reader Service card, the Product Report card, and =00k Hgvlew 35 DX
the Feedback card and put them in an envelope. Toss 49 T!"EHEmIttEI‘ 36 QTH D}?
. , , : , 17 Filter Test 37 Aerial View
in a‘damlmng or praising letter to FhE.EdIIGF while 18 BOoK Review e e
you're at it. You can also enter your QSL in nlur QSL of 19 Above & Beyond 30 OpEd
:;tl‘:unth contest. All for the low, low price of 22 20 Helping HW9 46, kil Y
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Ham HEL

Number 29 on your Feedback card

P

We are happy to provide Ham
Help listings free, on a space
available basis. To make our job
easier and to ensure your listing is
correct, please type or print your
request clearly on a full (8%2 x 11)
sheel of paper. Double space and
use upper and lower case letters
where appropriate, Also, write
numbers carefully—a 1, for exam-
ple, can be read as an |l oranior
a 7. Thanks.

We've got trouble with an Allied
SX-190 receiver and need a sche-
matic or a service manual. Any
servicing information greatly ap-
preciated.

Bob Dickert

14126 Agony Hill Road
Grass Valley, CA 95945
916-273-9248

Where may | write for a T50-6
Toroidal Core?

Kerry Keel WA2QCJ
P.O. Box 686
Fort Mill SC 29715

Your Bulletin Board

I'm looking for the service man-
ual or tune-up procedure for the
DRC-40AX, transistorized version
converted to 2 meters.

Robert Parna N1DUW
37R Oid Bliss Road
Rehoboth MA 02769

| desperately need a schematic
for an EICO Tri-Bander Model 753
and its power supply or any infor-
mation on the rig’s pin and voltage
layout. | will pay any reasonable
costs involved.

Josh Stanfield KB6SUD
23884 Gamma
Moreno Valley CA 92388

I'm seeking an owner's manual
for DX-160 Radio Shack Receiver.
Will purchase, copy or pay for
copying of the material. For ar-
rangements, contact:

James Wimer
16105 Rowena Ave.
Maple Heights OH 44137

WANTED: Owner's manual

(copy) and/or schematic for a
Lafayette 6-band communica-
tions receiver, Model BCR-101,
Stock No: 99-33805W, S/N:
7611229. Will pay for copying and
forwarding charges.

Nelson B. Smith
442 Locust Hill Dr.
Webster NY 14580

WANTED: Unconverted power
amplifiers AM-6154 or AM-6155 in
good condition.

Johnny E. Carr WA4FCC
Route 2

Rockmart GA 30153

| need the operation and/or ser-
vice manual for an Alda 105
transceiver (prefer both). Also
need the schematic for the Atlas
RX-110/TX-110 (100 watt ver-
sion). Photocopies okay.

Doug Walker N5SLIP
Rt. 2, Box 16
Tylertown MS 39667

| need service information for
the Allied Radio AX-190. Willing

to pay.
Dick Beckham W7FVM

1989 Hibiscus
St. George UT 84770

I'm looking for a copy of the
Coax Handbook.

W. Stopka W9lH
5016 N. Natchez Ave.
Chicago IL 60656

The Hernando County Amateur
Radio Assn. of Brooksville, Flori-
da, has delivered a supply of
updated Florida 2m repeater di-
rectories to all Florida Welcome
Centers. These free directories
can be obtained by mobile hams
that stop at one of these centers.
Directories will be dispensed at
the desk on request. Free copies
will also be sent to anyone send-
ing a request and a SASE to:

Repeater Directory
HCARA

P.O.Box 1721
Brooksville FL 34601

VISIFAX HELP WANTED: In
73's Oct. 86 article '"Just The
FAX, Ma'am', the VISIFAX
program allows print out to a
Gemini 10X Printer. | need help
inthe UTILITY program to be able
to print to a Commodore 1525
printer.

Richard 7. Dieckhaus WOMSP
7159 Juana Drive
Millington TN 38053

next vacation
around the south-

Build your

WHILE HAMCATIONING
TAKE IN THE SIGHTS AT:

* Disney World * Sea World

land’s most popular
Hamfest, at the hub of
the greatest entertainment
and activity center in the east.

* Kennedy Space Center * Epcot
* Daytona Beach * Church Street
Station * Busch Gardens
* Cypress Gardens * Silver Spgs

ALL MAJOR EXHIBITORS EXPECTED

ARRL
FLORIDA STATE
CONVENTION

MARCH 11-13, 1988
at ORLANDO'S

EXPO-CENTRE

* REGISTRATION *
$6 Advance * $3 At Door

UPGRADE! Volunteer Examinations

by CAVEC = SUNDAY (March 13)
Send completed Form 610, photocopy of
present license and $4.00 fee to:
R.V. Mackey, CVE, P.O. Box 1598,
Maitland, Florida 32751
(WALK-INS ACCEPTED)

PLANNING AHEAD! Here's your Ham-
Catlon dates for the next four years:

MAR. 10-12, 1989 *« MAR. 9-11, 1990

MAR. B8-10, 1991 + MAR. 14-16, 1992

Banquet $12.50

Air-Conditiond Swap Table Area

Tables $25.00 ea.

Swap Table Area Open
Friday at Noon

Get your Suntan as you Tallgafe.
Four Hundred Positions

Tailgating: $20.00

Y'all C'mon Down and Enjoy Our Southern Hospitality

For Tickets, Swap Table and Tailgate reservations
send Check or Money Order and SASE to:

ORLANDO HAMCATION & COMPUTER SHOW
Dept. QST, P.O. Box 547811 ® Orlando, Florida 32854-7811

Reservations accepted until 2/15/88. Tickets held at Information Booth after that date.

CIRCLE 96 ON READER SERVICE CARD
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Now! In America

For the first time, the AR2002 is
available in the U.S.A.! Acclaimed
worldwide for its full spectrum
coverage, its superior sensitivity,
excellent selectivity and convenient,
compact design; it has all the features
a sophisticated and discerning public
service band radio user desires.
experts in Europe, and around the
world report excellent performance in
independent lab tests. For example:
sensitivity across all bands will

typically exceed .3 microvolts in NFM.

And now the AR2002 is available to
you exciusively through this offer.

Peformance Above
and Beyond

You'll hear signals from 25 through
550 MHz, plus 800 MHz through 1.3
GHz. In any mode: narrow band FM,
wide band FM, or AM. Search
through entire bands, or enter
selected frequencies into any of 20
memory channels. The sidelighted
LCD gives full information on status
and programming. Profession quality
hinged keys and a digitized front

1||'I |41 e T

LA -
TG , |1||\t I"l, 1 l i | e
i B 1 E i III |1 & L4 I| | = |
! :..F r B |J i

panel control knob make tuning easier
than ever before. There's even a real
time clock with backup, a signal
strength meter and a front panel head
phone jack. Plus, programmable
search increments, a laboratory
quality BNC antenna connector with
switchable attenuator, full memory
backup, and power cords for AC or
DC operation. A professional quality
swivel mount telescoping antenna Is
also supplied.

...And More!

Every AR2002 has a special connector
on the rear panel. It interfaces to our
custom RC-pack. A little device that
makes the AR2002 controllable by
ANY computer with an RS-232C port.
The possibilities that result from this
option are nearly limitless. In effect,
virtually your only monitoring
constraint will be your imagination.

Yet Convenient to Own

The AR2002 is available exclusivel
through us — so call us direct, TOLL
FREE. We'll be happy to answer any
questions you may have. And if you

respond like thousands of other
monitor users the world over, we'll be
shipping you an AR2002 within 48
hours by surface UPS for only $455.
Plus we pay all freight and handling
charges. Remember to ask about our
custom test and triple extended buyer
protection warranty plans, and our
express shipping option. If you're not
satisfied within 25 days, return your
AR2002. We'll refund your purchase
and return shipping costs. There are
no catches, no hidden charges.

The AR 2002

The Professional Mon

ifor Receiver

COMMUNlCATlONS
Monitor Division

10707 East 106th Street, Indianapolis, IN 46256

CaliJnlI Frec? Mﬂﬂﬂ-ttgﬁ-gﬂ?

= ViS2 and MasterCard

maw COD slightly higher s
In IN 317-842-7115 Collect

Warehouse: 22511 Aspan Street, Lake Forest, CA 92630

(774"D x 5%6"W x 3'"H Wt. 2 Ibs., 10 0z.)
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Number 30 on your Feedback card

DEALER DIRECTORY

CALIFORNIA

Burbank
New HAM store open and ready to make a
DEAL. We carry all lines, ship UPS, and are
open Sunday. A-TECH ELECTRONICS, 1033
Hollywood Way, Burbank CA 91505;
(818)845-9203.

San Diego
Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists, industrial profes-
sionals—from nuts & bolts to laser diodes. . .
Electronically speaking, Gateway’s got it! M-F
9-5:30 8at. 9-5. GATEWAY ELECTRONICS,
4633 Convoy St., San Diego CA 92111;
(619)279-6802.

San Jose
Bay Area’s newest amateur radio store. New &
used amateur radio sales & service. We feature
Kenwood, ICOM, Azden, Yaesu, Ten-Tec, San-
tec & many more. SHAVER RADIO, INC,,
1775A S. Winchester Blvd., Campbell CA
95008; (408)370-6665.

COLORADO

Denver

Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists, industrial profes-
sionals—from nuts & bolts to laser diodes. ..
Electronically speaking, Gateway's got it! M-F
9-5:30 Sat. 9-5. GATEWAY ELECTRONICS,
5115 N. Federal Blvd. #32, Denver CO 80221;
(303)458-5444.

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM, Ten-
Tec, KDK, Kenwood, AEA, Kantronics, Santec,
Full line of accessories. No sales tax in Dela-
ware. One mile off 1-95. DELAWARE AMA-
TEUR SUPPLY. 71 Meadow Road, New
Castle DE 19720; (302)328-7728.

Wilmington
Delaware’s friendliest ham store. Also Short-
wave suppliecs. AMATEUR & ADVANCED
COMMUNICATIONS, 3208 Concord Pike,
Wilmington DE 19803; (3J02)478-2757.

FLORIDA |

Miami
Casa Marconi, Inc. Pre-owned communications
equipment. We do repairs. CASA MARCONI,
INC., 7189 SW 8th Street, Miami FL 33144;
(305)264-8443; (305)264-8443.

IDAHO

Preston
Ross WB7BYZ has the largest stock of amateur
gear in the Intermountain West and the best
prices. Call me for all your ham needs, ROSS
DISTRIBUTING, 78 S. State, Preston ID
83263; (208)852-0830,

MASSACHUSETTS

HAWAII

Honolulu
Kenwood, ICOM, Yaesu, Hy-Gain, Cushcraft,
AEA, KILM, Tri-EX Towers, Fluke. Belden,
Astron, Etc. HONOLULU ELECTRONICS,
819 Kecaumolu Street, Honolulu HI 96814;

(808)949-5564.

Littleton

Reliable hamstore servicing New England. Full
line of Kenwood and [COM stocked and ser-
viced. AEA, ARRL Publications, Anphenol, Al-
pha Delta, Ausun, Avanti, Alinco, Ameco,
Bencher, B&W, Cushcraft, Carol Cable, Daiwa,
Hustler, KLM, Kenpro, Larsen, Rohn, RF Con-
cepts, Tokyo Hy-power, Trac Keyers, Vibro-
plex, Welz, etc. TEL-COM, INC., 675 Great
Road (Rt. 119) Littleton MA 01460; (617)486-
3400, (3040).

MISSOURI

St. Louis

Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists, industrial profes-
sionals—from nuts & bolts to laser diodes. . .
Electronically speaking, Gateway’s got it! M-F
9-5:30Sat. 9-5. GATEWAY ELECTRONICS,
8123 Page Blvd., St. Louis MO 63130;
(314)427-6116.

NEW HAMPSHIRE

Derry

Serving the ham community with new and used
equipment. We stock and service most major
lines: AEA, Astron, B&W, Cushcraft, Encomm,
Hy-Gain, Hustler, ICOM, Kenwood, KLM,
Larsen, Mirage, Mosley; books, rotors, cable
and connectors. Business hours Mon.-Sat. 10-3,
Thursday 10-7. Closed Sun./Holidays. RIVEN-
DELL ELECTRONICS, 8 Londonderry
Road, Derry NH 03038; (603)434-5371.

New York
New York City’s Largest Full Service Ham and
commercial Radio Store. BARRY ELEC-
TRONICS, 512 Broadway, New York NY
10012; (212)925-7000.

NORTH CAROLINA

NEW JERSEY

Lyndhurst
Finally a ham store in NJ. Located '4 mile south
of Rt. 3. Mon.-Wed. 11:30-7:30, Thursday
11:30-9, Friday 11:30-7:30, and Saturday 9-3.
Visa/MC. ABARIS SYSTEMS, 276 Oriental
Place, Lyndhurst NJ 07071; (201)939-0015,

NEW YORK

Jamestown
Western New York's finest amateur radio dealer
featuring ICOM-Larsen-AEA-Hamtronics-
Astron. New and used gear. VHF Communica-
tions, 915 North Main St., Jamestown NY
14701, (716)664-6345.

Greensboro
9a.m. to Tp.m. Closed Monday. ICOM our
specialty-Sales & Service. F&M ELECTRON-
ICS, 3520 Rockingham Road, Greensboro NC
27407; (919)299-3437.

OHIO

Columbus

Central Ohio’s full-line authorized dealer for
Kenwood, ICOM, Yaesu, Ten-Tec, Info-Tech,
Japan Radio, AEA, Cushcraft, Hustler, and But-
ternut. New and used equipment on display and
operational in our 4000 sq.ft. store. Large SWL
department, too. UNIVERS ALAMATEUR
RADIO, 1280 Aida Drive, Reynoldsburg
(Columbus) OH 43068; (614)866-4267.

PENNSYLVANIA

Trevose
Same Location for over 38 years. HAMTRON-
ICS, DIV. OF TREVOSE ELECTRONICS,
4033 Brownsville Road, Trevose PA 19047;
(215)357-1400.

TENNESSEE

Memphis
M-F 9-5; Sat 9-12; Kenwood, ICOM, Ten-Tec,
Cushcraft, Hy-Gain, Hustler, Larsen, AEA, Mi-
rage, Ameritron, etc. MEMPHIS AMATEUR
ELECTRONICS, 1465 Wells Station Road,
Memphis TN 38108; Call Toll Free: (800)238-
6168.

TEXAS

Dallas
In Dallas since 1960. We feature Kenwood,
ICOM, Yaesu, AEA, Butiernut, Rohn, amateur
publications, and a full line of accessories. Facto-
ry authorized Kenwood Service Center. ELEC-
TRONIC CENTER, INC., 2809 Ross Ave.,
Dallas TX 75201; (214)526-2023.
Houston
Hard to find parts, surplus electronics, standard
line items. Hams, hobbyists, industrial profes-
sionals—{rom nuts & bolts to laser diodes. ..
Electronically speaking, Gateway's got it! M-F
9-5:30 Sat. 9-5.GATEWAY ELECTRONICS,
10645 Richmond Ave. #100, Houston TX
77042; (713)978-6575.
Southwest Houston
Full line of Equipment and Accessories, in-house
service, Texas #1 Ten Tec Dealer! MISSION
COMMUNICATIONS, 11903 Alief-Clodine,
Suite 500, Houston TX 77082; (713)879-7764.

DEALERS

Your company name and message can contain up 1o 25 words for as littie as $199 yearly (prepaid). or $50 for three months (prepaid). No mention of mail-order business permitted.
Directory text and payment must reach us 60 days in advance of publication. For example, advertising for the April "88 issue must be in our hands by February Ist. Mail to 73 Amateur

Rudio, Hope Currier, WGE Center, Peterborough, NH (03458,
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Number 31 on your Feedback card

PackeT TaLk

Latest in Digital Hamming

Brian Lloyd WB6RQN
19200 Tilford Way
Germantown MD 20874

THE HEART OF PACKET

Happy Valentine's Day! This
month I'm going back to the
heart of packet radio with an ex-
amination of some of the current
crop of narrow bandwidth FM
(NBFM) radios that are in com-
mon use on packet. I'll also
continue my discussion on im-
proving packet radio's overall
performance.

NBFM Transceiver Examination

Two months ago, | described
techniques that allow you lo get
the most out of your TNC/radio
combination. Many of the tech-
niques described were there to
correct for limitations inherent in
the radios. As a result | decided to
find out just how good or bad
some of the current crop of radios
really are.

Radios were tested for their
transmitter and receiver audio fre-
quency response charactenstlics.
It seems that most of the NBFM
radios these days conform to an
equalization curve consisting of a
6-dB/octave pre-emphasis start-
ing at about 300 Hz for the trans-
mitter and a complementary 6-dB/
octave roll-off for the receiver.
Although this is different from the
75 microsecond standard, it
seems to be consistent. In order to
determine the relative perform-
ance, | compared the equalization
curves for the receivers and trans-
mitters to the ‘standard.”” Table 1
shows the difference between the
“ideal’’ curve and the measured
curves for the radios.

The receiver audio response

curves were measured at the
speaker with a known 3-kHz devi-
ation signal generated by a cali-
brated signal generator. The
transmitter curves were mea-
sured by injecting a signal at a
fixed level that produced 3 kHz
deviation at 2200 Hz (what we
want for packet) into the micro-
phone jack and the deviation
measured on a Cushman service
monitor. The deviation observed
at 300 Hz was considered to be
the 0-dB point for the relative
measurements.

| was quite surprised! | expect-
ed completely horrible results in
all areas. All of the radios seemed
to be pretty flat in the critical 1200
to 3000 Hz range (and this after
people had been telling me about
how badly Kenwood radios roll-off
the high frequencies). Both the
Yaesu and the IC-275A had sur-
prisingly flat receive curves. As a
result | solved one packeteer’'s
problem by bypassing the filter
in the front end of his TNC's
modem when it was connected to
his IC-275A.

The Yaesu FT-211RH seems to
have the best combined receive
and transmit performance. The
ICOM IC-275A is a wonderful
radio for packet use if you can flat-
ten out the transmitter response
curve. | have found that many
packet stations can't copy pack-
ets transmitted by the IC-275A.
Clearly its transmit EQ curve
needs work. | expected ICOM to
get it perfect in a $1400 radio
that is supposedly designed with
packet radio in mind.

| want to thank the folk at EEB in
Vienna, Virginia, and especially
Ted Seely AA4AGM for providing
me with the radios, space, and

test equipment to perform these
lesls.

How Fast Does Your Radio
Switch?

When you first set up your sta-
tion you probably adopted one of
the more haphazard methods of
setting TXDelay for your radio.
One method is to use the value
given to you by your friend. Anoth-
er is to set it to some large value
that has to work. Here's a proce-
dure to let you find out what the
value should be for your particular
radio.

The equipment needed for test-
ing is a pair of working packet sta-
tions, Be sure that you have set up
your stations properly and that
they work well together. (Use the
techniques | outlined in the De-
cember column.)

To find the transmitter key-up
time, follow these steps:

1. Leave the squeich on the re-
ceiving TNC wide open. This will
allow the receiving TNC to recog-
nize an incoming packet as quick-
ly as possible.

2. Turn on monitor mode for the
receiving TNC.

3. Set TXDELAY on the trans-
mitting TNC to some arbitrary low
value (50ms is just fine).

4. Send packets with the trans-
mitting TNC without first estab-
lishing a connection. After each
couple of packets you send,
switch back to command mode
and increase TXDELAY. Keep
doing this until packets are re-
ceived reliably at the receiving
station. Al this point you now know
the minimum value of TXDELAY
for the trasmitting station. Go
back and perform this procedure
for the other station.

Now you want to find out what
the squelch delay is for each of the
radios. The technique is the same
as outlined above but just close
the squelch of the receiving radio

Receiver Performance (error in dB)
Radio 300Hz 600Hz 1200Hz 1800Hz 2400Hz 3000Hz
ICOM IC-28H 0 8 13 13 11 8
Kenwood TM-221A 0 8 10 10 10 B8
Yaesu FT-211RH 0 2 3 0 -2
ICOM IC-275A 0 3 3 1 0
Transmitter Performance (error in db) |
Radio 300Hz 600Hz 1200Hz 1800Hz 2400Hz 3000Hz
ICOM IC-28H 0 0 0 -1 -1 -3
Kenwood TM-221A 0 0 2 2 2
Yaesu FT-211RH 0 3 B 3 1
ICOM IC-275A 0 B} 14 13 12
Table 1.
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and continue with the transmis-
sions while increasing TXDELAY
at the transmitting station. The dif-
ference in the two values of TXDE-
LAY (squelch open and squeich
closed) is the squelch opening
time for the receiver.

You should perform these tests
for every packet station in your
area so that the performance of
each radio can be determined.
That way you can set your
TXDelay appropriately for all the
stations in the area.

Some radios have a very long
receiver recovery time. This
means that after transmitting a
packet it takes the radio a relative-
ly long time before it is ready to
receive packets again. If you find
that you copy packets reliably
when monitoring the channel and
others seem to copy your packets
reliably, but that you still can’t
make a connection, this is proba-
bly your problem. There is nothing
that you can do to solve this prob-
lem at your station short of making
major modifications inside the ra-
dio. All you can do is to get the
other stations in your area to in-
crease their TXDelay to accom-
modate your slow recovery time.

Making Your LAN Work Better

It is important to make sure your
modem and radio work well to-
gether. This greatly improves the
reliability of your packet opera-
tions. Having your own station
work properly, however, is not
sufficient to ensure reliable deliv-
ery of packets, because your
station alone can't solve the most
serious problem that your local
area network (LAN) faces: the hid-
den terminal.

Simply stated, a hidden termi-
nal is a station that shares the fre-
quency with you but cannot hear
or be heard by you. In all probabili-
ty your packets are going to col-
lide with those from the "hidden"
station. The result is reduced
throughput and longer delays, all
because you cannot hear and
therefore not wait for the other
station to finish transmitting. Nor
will he wait for you. In serious
cases you will be able to hear the
digipeater repeating packets, but
it will not seem to hear you. In this
case the signal from the hidden
terminal or terminals is stronger
than yours and they capture the
receiver in the digipeater (| had
this happen to me recently and |
spent 15 minutes assuring myself
that my station was not at fault).

There is a way to solve this
problem: install duplex rather



than simplex digipeaters. You
have used duplex digipeaters
before but then you called them
repeaters. The difference be-
tween a duplex digipeater and a
repeater is that a repeater re-
sponds to an RF carrier and will
repeat any signal in its passband.
A duplex digipeater will only re-
peat digital signals and will not
respond to voice. The recent
changes to FCC Part 97 allow you
1o treat a duplex digipeater like a
digipeater rather than a repeat-
er (you do not have 1o operate a
duplex digipeater under the re-
pealer rules).

The real key to a duplex digi-
peater is that it repeats the signal
in real time. That is, it retransmits
the data at the same time it is re-
ceiving it. The result is that every-
one who is listening to the output
IS aware of any activity on the in-
put and will wait for the activity to
cease before transmitting. There
will be no hidden terminals be-
cause, in effect, all stations will
hear all other stations. There is
also the added benefit that there is
no digipeater delay. This immedi-
ately doubles the amount of traffic
that may be passed through the
digipeater.

The major complaint about du-
plex digipeaters is cosl. | usually
hear people say something like,
‘...l can put up many more sim-
plex digipeaters for the cost of one
duplex digipeater. Won't | be able
10 support more users with sever-
al simplex digipeaters?’’ The
answer s no. Several simplex
digipeaters are NOT as efficient
as a duplex digipeater. The cost is
not that much greater for a duplex
digipeater and the throughput is
MUCH greater.

Let's examine the costs. Many
items are common to both a sim-
plex and a duplex digipeater. The
common itemns are listed first, fol-
lowed by the unique items:

Common litems:

Antenna $100
Feedline 100
Power supply 75
Miscellaneous 50
Total: $325
For a simplex digipeater:

Radio $350
TNC 130
Total: $480
For a duplex digipeater:
Receiver and enclosure $275
Transmitter and enc. 275
Duplexer 470
Control circuitry 100
Total: $1110

Based on these assumptions
the cost for a simplex digipeater is
$805 while the cost for a duplex
digipeater is $1445. Based on this
estimation, a duplex digipeater
costs less than two simplex
digipeaters.

Which One?

Which approach, however, sup-
ports the greatest number of
users and moves the most traffic?
Since the duplex digipeater never
has any digipeater delay it auto-
matically nets you a throughput
improvement of 100%. Right
there the cost-per-bit-per-second
1S less for the duplex digipeater.

Now we should consider things
in terms of the type of network
represented by the two approach-
es. A network based on the sim-
plex digipeater most closely re-
sembles ALOHA, which means
that you don’t bother listening,
you just transmit whenever you
want to. The duplex digipeater is
best modeled by Carrier Sense
Multiple Access (CSMA), which
means you can hear everybody
else, so you wait until a station has
finished sending before you begin
to transmit.

When there are many users on
the channel ALOHA has a best-
case throughput of 18%. CSMA
(of the 1-persistant variety used in
most of our TNCs) has a best case
throughput of about 54%. Right
there you have a three-fold im-
provement of the duplex digi-
peater over the simplex digi-
peater, Combine that with the lack
of a digipeater delay, and you net
at leaslt a six-fold improvement in
capacity with a duplex digipeater
during busy times. So, a duplex
digi gives up to six times the im-
provement for less than twice the
cost of its simplex brother. With
the advent of p-persistant CSMA
(offered standard on the Kantron-
ics and AEA TNCs and on the
TNC-1s and TNC-2s with the KISS
firmware—see the sidebar) you
do even better than that.

The Practical Side

What does it take to build a du-
plex digipeater? Far less than
what's required for a voice re-
peater! Since here we deal with
essentially pure tones and can re-
generale the tones at the repeater
site, the control and processing
circuitry is very simple. | just re-
cently completed the construction
of a duplex digipeater. Its control
circuitry consists of a surplus Bell
202 modem, two transistors, an
op-amp, and a handful of resistors
and capacitors. No squelch is

used with this setup, since the
modem does a superb job of de-
tecting the presence of packets.
No tail timer is provided so the
transmitter drops just as soon as
the modem detects that the signal
is gone. A very simple time-out
timer is also provided. The ID is
provided by a TNC sending a bea-
con on the input frequency.

How well does it work? Quite
well. | ran a test the other night
to see how much data would get
through on a heavily loaded LAN.
To perform this test | had three
stations engage in file transfers
simultaneously. Even with header
overhead and the occasional col-
lision, throughput was 93 bytes/
second. On a 1200 bps channel
this represents a throughput of
almost 64% of channel capacity.
This is considerably better than a
simplex digipeater. When we tried
it with a simplex digipeater the test
failed. We could not even keep

the connections established.

If you are looking for a reliable
and efficient way to create a LAN
where everyone can communi-
cate effectively, this is a good so-
lution. The only real alternative is
to operate simplex without digi-
peaters and to make sure that
everyone can hear everyone
else—a viable alternative for a
small town but not very practical
for a large area such as a county
or a large city.

Some time in the not-too-distant
future | will see to it that the design
for the duplex digipeater control
circuitry appears either as an arti-
cle or here in this column.

That's it for another month. |
want to thank those of you who
have written to me about the
column. | really appreciate your
encouragement. | encourage the
rest of you to write with questions,
comments, kudos, or brickbats.
See you next month.EX

when it has traffic to send.

channel

ue 0.5:

greater than 0.5)
2. A transmits and B waits
3. B transmits and A waits
4. Both A and B transmit.

greatly improved throughput.

instead of DWAIT.

“Persistence’ is a technical term describing the probability of
a station with traffic iransmitting when the channel goes clear.
Right now most TNCs operate with 1-persistent CSMA. This
means although a station will wait politely for another station to
finish transmitting, the station will always transmit when the
channel finally goes clear. The DWAIT parameter in your TNC is
an attemplt lo prevent all stations from transmitting at once, but it
introduces its own set of problems.

The problem with 1-persistent CSMA occurs when there are
two or more stations ready to transmit. When the channel finally
clears, they both transmit at the same time virtually guaranteeing
a collision. To alleviate this problem p-persistence allows you to
assign the probability p to the likelihood of a station transmitting

In operation, when the channel clears, instead of immediately
transmitting, the TNC generates a random number between 0
and 1. It then compares the generated random number with the
value of p. If the generated random number is less than p then the
TNC keys the transmitter. If the generated random aumber is
greater than p the TNC waits for a period of time (called siat time)
and then tries again. Slot time is selected to be longer than the
time it takes for another station to key up and capture the

Let's go back to our previous scenario and see what happens
if both stations now run p-persistent CSMA with p set to the val-

1. Neither A nor B transmit (both generate a random number

Here the probability of a collision has dropped from 100% to
only 33%. Imagine that you could have 3 times fewer collisions in
your LAN. That means three limes fewer retransmissions and

The best value for p is a function of how many users there are
on the channel. A good starting pointis p = 1/(n-1) where n is the
number of users on the channel.

Both AEA and Kantronics have implemented p-persistence in
their TNCs. If you have the option, ALWAYS use p-persistence
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Number 32 on your Feedback card

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

FCC Flim Flam

Well, a look around will show
that the emphasis this month is on
QRP. This is a digitally inclined col-
umn, so let's look at our low power
digital transmitters—computers!

What do computers have to do
with transmitting? Well, folks,
other than the obvious uses for
RTTY, packet, AMTOR or CW
terminal, a lot!

Over the past few months | have
been looking at computers. I've
been focussing my search on IBM
PC clones. Now, there are many
items to look at in the ads—how
many deca-K of RAM, the number
of ports, or whether the display is
compatible with a greek god. But
four little words that caught my
eye, and maybe yours, in many of
the ads: ""FCC Class B Ap-
proved.” | started to wonder just
what that meant.

My quest led me to the local field
office of the FCC to ask the big
question "“"What is Class B approv-
al?"” and its corollary “Is there a
Class A, and do | want it?"" What |
found out may well surprise some
of you, and will interest all of you
who have a hand in computing.

Subpart J of the FCC regula-
tions deals with computing
devices. In subsection 15.801, the
scope of this subpart is laid out
saying, '"Computers and similar
electronic equipment that use dig-
ital techniques generate and use
radio frequency (RF) energy for
timing and control purposes.
Unless proper precautions are
taken, some of this RF energy is
radiated into space or conducted
along the power line (or combina-
tion of both) and may cause
harmful interference to radio com-
munications. This subpart sets
out technical and administrative
specifications to reduce the in-
terference potential of such equip-
ment."

It sounds like the FCC is on our
side, right? Read on.

Class A computing devices
aren’'t specifically defined. They
appear to be many medical com-
puters (not office management
systems) such as CT scanners,
and thrillers in the ilk of coin-oper-
ated video games. Emanations
from these devices are held to

Amateur Radio Teletype

tight limits (see Figure 1). Note
that the lowest specified frequen-
cy measurement is taken at 30
MHz, so that the VHF and UHF
bands are the most affected.

Class B computing devices are
those near and dear to us. Person-
al computers, computer peripher-
als—even digital watches and cal-
culators—are Class B devices in
the FCC's eyes. Let me dispense
with your concern over your watch
quickly, though, as labeling regu-
lations dispense with the require-
ment on an “'extremely low power,
miniature computing device, such
as an electronic digital watch.”
Just as with Class A computing
devices, strict field strength mea-
surements are required for Class
B certification (see Figure 2).

You might note an interesting
comparison. The measurements
for Class A devices are specified
at a distance of 30 meters, while
those for Class B are at 3 meters.
That, coupled with the different
field strengths, somewhat ob-
scures the magnitude of these
regulations. But, the FCC in their
infinite wisdom, says that for
Class A devices, ""“Measurement
for compliance with these limits
may be made at a closer distance,
provided the test results are com-
pared with the limits at 30 meters
using the relationship: E30 = Ed
(d/30) where, E30 = computed
field strength in microvolts per
meter at 30 meters; Ed = mea-
sured field strength in microvolts
per meter at the distance ‘d’ me-
ters; and d = distance in meters at
which the field Ed was measured
(less than 30 meters, but greater
than or equal to 3 meters)."”

Now, if you take the allowable
limits for Class B devices at, say,
30 to 88 MHz, 100 pV/m at 3

meters, and plug them into the
above formula, you get E30 = 100
3.30 = 10. Allowable field
strength for Class A would be 30
uV/m, at 30 meters, but for Class
B only 10! Whal appears at first
glance to be looser limits for per-
sonal computers is, in fact,
tighter! This is important because
if someone tried to bamboozle you
into believing that Class A ap-
proval is better than Class B, well,
now you know better.

Letters Dept.

| have here one of those "'last
resort’”’ letters | get from time to
time. It's the type that say that the
individua!l has looked everywhere
for something, been unable to find
it, and | am his last resort. | don't
know, sometimes we get lucky.
This time, though, | will have to
punt to you all. Maurice Kerr, of
Aberdeen, MD Iis looking for soft-
ware to display weather FAX on a
Macintosh 512K computer. |
nosed around a bit but couldn't
come up with anything. Any help
out there? I'll publish what infor-
mation | turn up for all to benefit.

Okay, folks, who can help an
enterprising RTTYer? Ralph Della
Rocca WA2STO, of Oakland,
New Jersey, has been working on
his RTTY WAS, but is five states
short. He appeals to all RTTY-o-
active hams in South Dakota,
Hawaii, Vermont, New Hamp-
shire, and Rhode Island! Drop
Ralph a line at 22 Hillside Avenue,
Oakland, NJ 074386, if you can set
up a sked. Good luck, Ralph, and
let us know when you make the
big Five-Oh!

Now for AMTOR. | received a
question via CompuServe Easy-
Plex the other day from Bud
Holzschuh, of Friendswood, Tex-
as. He recently acquired a PC
clone and is totally satisfied with it
except for one problem—interfac-
ing it with his AEACP-1. “It's easy
to find programs to run CW, RT-
TY, and ASCII," says he, “but not

30to 88 30
B81o 216 30
216 to 1000 30

Frequency (MHz) Distance (meters) Fiah:l Strength (uV/m)

30
50
70

Fig. 1. FCC Class A device radiation limits.

301088 3
88102186 3
216 to 1000 3

Frequency (MHz) Distance (meters) Field Strength (uV/m)

100
150
200

Fig. 2. FCC Class B device radiation limits.
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AMTOR!" ““No one has all-mode
software for the PCs on a ‘dumb’
interface.”

I'm sorry to say | don't know of
any software AMTOR routines.
Not sure if it is all a hardware or
software problem, but | agree,
there's either no such animal, or
he's hiding pretty well. Perhaps
the readers can help out. So far
the PK-232 has a corner on the
all-mode interface dept!

J.J. Falkanger KF4VE is an-
other ham who sent a question via
CompuServe. He has questions
about the PK-232 ranging from
the simple "‘how well does it
work'' to some details on the WE-
FAX output, his questions show
the phenomenal interest in this
end of the hobby.

Well, J.J., | am truly impressed.
Transmitting is clearly no prob-
lem. Receiving has always been
the bug-a-boo at my station, and
my history goes back to a home-
brew W2PAT convertor, as well as
an ST-6, and several others in be-
tween—both commercial and am-
ateur versions. By comparison,
the PK-232 ranks up with the best
of them. | have not found a signal
that could not be copied if it was a
copiable mode and if the signal
could be heard.

The WEFAX reception is also
remarkable. The picture | printed
here was produced here at
WAS3AJR on a plain Epson-type
printer, from the bounding signal
the Navy sends up here from Nor-
folk. He tells me that new software
allows direct display on PC
screens, obviating the need for so
much paper. Sounds like a good
idea to me. Good luck, and let us
hear from you as you progress.

Here's some hellos to the faith-
ful readers of this column. | re-
ceived quite a bit of mail over the
past month or so. To Dr. James
Wilson, Frank Krushina K4DW,
Robert DeVaughn K3NBD,
Howard Swertfager WA20RX,
Cliff St. John WABAWU, Darrel
Daley KL7DN, Jack Bentley
KCB8FR, Tim French KASWDJ,
Ken Taylor KC5IX, Hal Pressman
KD8SY, Ray Pitts N6HDU, and all
the others who have written in with
this or that, thank you! It is your
interest that keeps me hopping,
and this column moving along.

| continue to look forward to
your questions. Postal inquiries
go to the address at the top of the
column, and should be accompa-
nied by a self-addressed,
stamped envelope (SASE). Elec-
tronic mail is welcome via Compu-
Serve (ppn 75036,2501) or Delphi
(username MARCWAS3AJR).
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ULTIMATE MOBILE SPEAKER!

MOUNTS TO
GLASS WITH
SUCTION CUPS!

Finallﬁ a speaker you can
put where YOU want it!
Place it near your ear for fine
armchair copy, even in your car! $29.95
Specially designed suction cups hold
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of sight" storage and added security.
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SATISFACTION GUARANTEED!  (add $3 Ship./Handl.)
SEND FOR MORE DETAILS! US Made!

CIRCLE 291 ON READER SERVICE CARD

1
[ ]
Hadiafing Elamant A, Hatical Wound Hardened
Stoal Wire, Copper Plated-
lor Lower Resistance and
Highar Vaiocity
B. 125 aia High Carbon
Stonl, Bias Wound
Flasibla Shatt Cors-
Flatod
i

GLB PACKET RADIO

GOES PORTABLE

THE FIRST CONTROLLER DESIGNED
FOR PORTABLE AND SOLAR-
POWERED STATIONS

 LOW 25 mA Current Drain.

* Miniature size - Lightweight NEW SOFTWARE FEATURE:
* Hugged metal, shielded case. INTELLIGENT "BUDLIST" - Provides
= Lithium Battery backup for RAM selective callsign filtering for

» Onboard Watchdog for reliability. Digipeating. Monitoring and Connecting.
» Standard DB25 Connectors

+ “Connected’’ Status output line

+« Remote Commands in Unattended Mode M“FlEI PK1-L
with Hardware Lockout. Wired/Tested

« Retains all other PK-1 features. List price —3209.95
* Extra I/O lines for special applications. Amateur net—%179.95

Power requirement: 8 to 15 Volits DC g 25 mA typical
Dimensions: 46 X 5.9 X 1.0 inches Total Weight: 12 ozs.

Plepse specity Call Sign, 5510 Numbet, and Node Number whan ardering

Contact GLE for additional into and available ocplions
wWe olfer a complete line gl transmitlers and receivers, strips. preseleclor preamps.
CWiD'ers & synthesirers lor amaleur & commercial use
Reguest our FREE catalog MC & Visa welcome

GLB ELECTRONICS, INC.

151 Commerce Pkwy., Buffalo, NY 14224 716-675-6740 Sto 4

CIRCLE 17 ON READER SERVICE CARD

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEATURING PORTABLE RADIO SIMULATION TUNING

/ Electrical
_r" Manimum Power 50 Walls
.'.-'_1" Freguency Aange 1 188328 MHE
THE TUNED ANTENNA i e rarre e S or et

Speciaiized Tuning
(f Aw g laCiw
L) Mechanical

:r E‘whng M grgrigl | A Dspped Symihgdec
Rubber 10 Seal and Wetb
Lo, Prgwaniing

“Quality through Technology" Distortion

8 1 PC Covermg
4 Mik-5pec MPO-2000 A

See Us At Dayton eyl

Lo - - & - -y

e
A

5,

o & = e iw =

noim
136-174 MHZ 210-250 MHZ 440-470 MHZ

FOR DEALER

Location CALL 618 579-8916

SMILEY ANTENNA CO., INC. 408 LA CRESTA HEIGHTS ROAD EL CAJON, CA 92021
CIRCLE 274 ON READER SERVICE CARD

73 Amateur Radio = February, 1988 79




RP
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Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

The QRP Ser

When | was a Novice, a good
friend of mine always told me to
look into all those coffee cans and
cigar boxes at a hamfest for hid-
den goodies. Well, Joe was right.
At the Dayton Hamvention last
year, | found a small circuit board
that would become this month's
project: the QRP 5er.

The name may be a bit mislead-
ing. It is not a transmitter, but a
five-amp power supply. Working
the world with a watt or two of RF
eliminates the need for large
bulky power supplies. The addi-
tion of a few more parts, and you
can turn the power supply into a
battery charger to keep those
portable rigs perking.

The small circuit board that |
found at the hamfest was a pre-
regulator for a color monitor.
Some guy had a box full of these
boards under his table. | asked
what they are and the stories
started. Seems that he got the
monitors from a company that
made terminals for hospitals. The
hospital did not want the color
monitors, so he bought them in a
large lot for a good price, and was
selling them out like hot cakes at
the hamvention. So what of the
boards? Seems that the company
that made the monitors was to use
a 24-volt supply, but the monitors
work on 13 volts. The boards were
to regulate this voltage down.
Since the monitors worked on 13

Low Power Operation

volts, he separated the pre-regu-
lators from the chassis and sold
them for five bucks each. The pre-
regulator boards can regulate up
to six amps of current. With a bit
of bargaining on both parties, |
walked away with a board for
$2.50.

| tossed the board into a junk
box after | returned home. A few
weeks later, | dug it out and began
the look it over. With only a few
external components, the heart of
this pre-regulator seems to be a
adjustable voltage regulator, an
LM338K to be exact. Looking the
part number up in one of the cata-
logs that | have, it seems that the
LM338K is a six-amp adjuslable
regulator, with a list price of $7.35.
Guess | did get a bargain after all.
Since the board had all the inter-
face parts needed, | use the board
as a basic building block for the
power supply. Because buying
the LM338K would make the pro-
ject much more expensive than |
would like, I'll show you how to
use the LM317K, a different type
of regulator. It doesn’t handle as
much current, but it is a lot cheap-
er, and you can get the TO-220
case LM317T from your local Ra-
dio Shack store.

As with all the projects that |
build, nothing is cast in concrete.
Substitute parts for what you have
on hand, not what | have in my
junk box. One of the first things we
need to dig up is the power trans-
former. Since we will be needing
at least 12 volts output, we need
about 18 volts from the trans-
former, because the regulator re-

.h 1

Photo A. The QRP 5er—A small 5-amp power supply just for the

low-power operalor.
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quires a 5-volt buffer. When a load
is connected to the supply, the
requlator will hold the output at
the preset voltage. If there is not
enough voltage from the trans-
former, the output voltage will
drop. That’s the reason for the re-
quired 18 voits,

What Transformer to Use?

What to do if you don't have an
18-volt transformer in the old junk
box? First you can go to Radio
Shack and buy one—they sell an
18-volt 3-amp job for about $8 (a
bit high for me). You can take one
12-volt transformer and tear it

“Use wits
instead
of watts!”’

apart and rewind the secondary
for a higher output, but that's real-
ly a lot of work. Fine if you're up to
it, but time is money and | don't
have the money for that! If you
have one six-volt transformer and
one 12-volt transformer, you can
wire the secondaries up in series
to obtain the needed 18 volts. Just
connect the transformers in series
and check for the proper output
with a voltmeter. If you get noth-
ing, reverse one set of leads on
one transformer.

You can also use a 24-voll
transformer. | don't recommend
them, however, since the excess
voltage has to be dissipated as
heat from the reguilator.

Lastly, you can get away with
using a 12-volt transformer. It's
possible as long as you don't load
the output down too hard. The
peak-to-peak output from the

bridge rectifier charges up the fil-
ter capacitor to its maximum
voltage. The capacitor then acts
as a bufter. If you try to pull too
much current, the capacitor can't
supply the regulator with enough
voltage, and the output sags.

Speaking of Filter Capacitors

There's a formula for calculat-
ing the needed value, but why
bother? The maore the merrier.
Use the maximum capacitance
you can muster. Walch the capac-
itor voltage; get one rated al at
least 30 VDC. If you can't find one
capacitor to fit the bill, you can
always add capacitors in parallel
lo increase capacitance (again,
watch the voltage ratings). All of
the capacitors should be rated for
same volitage.

Between the filter capacitor and
the transformer is the rectifier. |
used a 10-amp unit with a voltage
rating of 200 VDC. The entire unit
iIs encapsulated into a small
square about the size of a postage
stamp. You can use individual
diodes if you like, mounting them
on tie strips. Go for a three- or
six-amp rating. If you plan on
using the supply for powering
milliwatt rigs, use the very
common 1N4002 diodes, rated
at one amp.

Let's now look at the regulator.
Pass transistors were in common
use in the past, and still are in
large, high current power sup-
plies. Lucky for us, we don't need
that kind of current, The LM338K
will pass six amps. You can adjust
the output voltage. The regulator
IS both current and temperature
protected. You can even short
the output to ground and the
chip will just shut down with no
damage. As | said in the beginning
of the column, you don't have to

Photo B. Inside the supply. Note the Molex connector for input and
output connections. Filter capacitor in foreground.



use the LM338K. The LM317K
has all the features of the
LM338K, but can only pass 1.5
amps of current. That is still quite
a bit current for the QRP operation
most of us use.

Take a Look

Look at the photographs of the
completed QRP 5er. You can get
some idea on how | put it all to-
gether. Since | already had the
pre-regulator board with the re-
quired LM338K, | mounted it on
the inside rear of the cabinet. The
heat sink is clearly shown in the
photos. While the LM338K can
pass six amps of current, the heat
sink that is on the board will not
supply enough cooling for the reg-
ulator. That's fine since | don't
plan to pull that much current from
the supply for any amount of time.

A Molex connector supplies the
output from the rectifier/filter/
transformer combination to the
pre-regulator board. The regula-
tor outputs via the same Molex
connector. Small plastic stand-
offs are used to mount the board.
Since | don't have access to more
of these boards, it's a one-time
shot. Since you don't have one of
the pre-regulator boards, try to
mount the regulator on the out-
side rear of the cabinet. Even with-
out an extra heat sink, the metal
cabinet should provide more than
enough surface area to keep the
regulator cool. Mount the remain-
der of the parts with tie-strips.
Don't forget to mount the bridge
rectifier on the chassis if you plan
to use an encapsulated unit. If you
plan to use individual diodes, they
can be mounted on tie-strips,
leaving plenty of lead length so
the diodes will be able to cool
themselves by convection.

Photo C shows the rear of the
power supply. Notice the extra
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Figure 1. The schematic for the power supply. The core for the filter on the output can be just about anything.

Use a large toroid or a ferrite rod.

swiich hole. That's for a battery
charging option. It will insert a
diode in series with the output and
then raise the voltage from the
regulator, to overcome the .7-volt
drop across the diode and to-
keeps the battery from being dis-
charged by the supply. Figure 1
shows the complete schematic for
the QRP 5er using a LM317K. No-
tice the needed by-pass capaci-
tors and the chokes. They are
needed to help reduce hum when
running a direct conversion rig,
such as the Heath HW-7. This is
known as "‘common-mode hum.”

Have you ever noticed how
some hams put voltmeters on
their fixed voltage power sup-
plies? | don't know why. If you
can’'t adjust the output voltage,
why put a meter on it? A simple
lamp on the output serves as a
very fine voltage monitor. | insert-
ed a few diodes in series with the
lamp to reduce the intensity of the
lamp. You can of course use a
resistor to drop the current to the
lamp, but | have a few hundred
1N4001 diodes, and the .7-V drop
from each of them works just fine.

Photo C. Rear view of the supply. The extra hole is for a battery charging

option,

With the light monitoring the
voltage output, if the output sags,
the light will dim.

You can easily tell if something
IS wrong by keeping an eye on the
output lamp. If it doesn’t light at
all, you may have a bug in the pri-
mary of the supply or a short on the
the output side. If you justcan’t live
without a meter of some kind on
the supply, then by all means, add
a current meter. That will prove
most useful when trouble shoot-
ing a transmitter, by seeing how
much current is flowing into the
transmitter. Here, you can waltch
for RF output to pinpoint trouble.

Most of the circuit of the QRP
5er can be changed to suit the end
user. Chassis and parts size will
likely determine your unit layoult.
Use what you have, and don't wor-
ry if you can't find the same paris
as | did.

After you have everything to-
gether, look over your work for er-
rors in wiring. Be careful dealing
with the 110 VAC wiring, since you
can get quite a jolt. Then, hook up
a digital voltmeter to the supply
output. Turn the supply on and
adjust the trimmer pot for 12.8

voits. That's a bit lower than the
so-called normal voltage of 13.8
volts, but reflects a closer operat-
ing voltage when running a radio
fram batteries. That's all there is
to it! With a bit of luck, you'll have
a fully operational QRP power
supply to run all the upcoming
projects we'll be building.

Contest Time

Winter is contest time. | re-
ceived a letter from the guys up in
Cuyahoga Falls, Ohio. The Crazy
8's HF, VHF & UHF contest will be
held February 6 to February 7
1988. There is a special QRP sec-
tion. While | don't have the space
to give full details, this contest has
a little bit for everyone. Even if you
don't like to contest, the contests
will help to fill up the logs sheets.
When you're worth five points,
you're always 5 x 9! These con-
tests are great ego builders for the
QRP operator.

Next month I'll look at one item
that generates more fear into
most hams today than the FCC
could ever dream of. So until next
month, remember, use wits in-
stead of watis!l

Photo D. Fuse in foreground is for the primary of the transformer.
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April 29, 30, May 1, 1988

Early Reservation Information

» Giant 3 day flea market * Exhibits
* License exams * Free bus service
» CW proficiency test » Door prizes

Flea market tickets and grand banquet tickets are
limited. Place your reservations early, please.

Flea Market Tickets
A maximum of 3 spaces per person (non-transferable).
Tickets (valid all 3 days) will be sold IN ADVANCE

ONLY. No spaces sold at gate. Vendors MUST order
registration ticket when ordering flea market spaces.

Special Awards

Nominations are requested for "Radio Amateur of the
Year’, ‘Special Achievement' and "Technical
Achievement” awards. Contact; Hamvention Awards
Chairman, Box 964, Dayton, OH 45401.

License Exams

Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610
(Aug. 1985 or later) - with requested elements
indicated at top of form, copy of present license and
check for $4.35 (payable to ARRL/VEC) to: Exam
Registration, 8830 Windbluff Point, Dayton, OH
45458

Hamvention Video

VHS video presentation about the HAMVENTION is
available for loan. Contact Dick Miller, 2853 La
Cresta, Beavercreek, OH 45324

1988 Deadlines
Award Nominations: March 15
Lodging: April 2
License Exams: March 26
Advance Registration and banquet:
USA - April 4 Canada - March 31
Flea Market Space:
Orders will not be processed before January 1

Information
General Information: (513) 433-7720
or, Box 2205, Dayton, OH 45401
Flea Market Information: (513) 898-8871
Lodging Information: (513) 223-2612
(Mo Reservations By Phone)

Lodging

Reservations received after Housing Bureau room
blocks are filled will be returmed along with a list of
hotel/motels located in the surrounding areas of
Dayton. The reservation will then become the
responsibility of the individual.

HAMVENTION is sponsored by the Dayton Amateur Radio Association Inc.

Lodging Reservation Form
Dayton Hamvention - April 29, 30, May 1, 1988
Reservation Deadline - April 2, 1988

Name
Address
City DI AR
Phone |

( ]Befmnﬁ]:m [ ) After 6 pm
Departure Date

~ Rooms: [ )Single ( ) Double (1 bed, 2 persons)
- [ )Double Double (2 beds, 2 persons)

sit required -~ Room deposit must be paid directly to
- the hotel or motel by date shown on the confirmation form
_-lulttuyou Use canceled check for mnﬂrmnﬂnn.

|
T S R SO

State

Mall to -~ Ladgtng,l}aytﬂn Hamvention, 1880 Kettering
Tower. Davton. OH 45423-1880

- " $10.00 at door

._——_—_-—__—_—_—_————-——_—_———_—_—

Advance Registration Form

Dayton Hamvention 1988 |
Reservation Deadline - USA-April 4, Canada-March 31

Name

- Address _ A = !
ity State Zip
How Many
Admission @ $8.00* $
(valid all 3 days)
Grand Banquet @3$16.00** 9
Women's Luncheon
(Saturday) @ $6.75 $
(Sunday) @ $6.75 $
Flea Market $23/1 space
(Max. 3 spaces) $50/2 adjacent
Admission ticket must $150/3 adjacent $
be ordered with flea market tickets  Total $

** $18B.00 at door, if available

Make checks payable and mail S.A.S.E. to -
Daviton Hamvention. Rax 2205 Davinn  OH AKAN)
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HAM STATION

FT.767 * Top-Of-The-Line High Performance
P.O. Box 4405 e HF/VHF/UHF Base Station g;ﬂ;ﬁ"ﬁgﬂ;f;upm _Pﬁ‘ﬁ;“FGDH LA
220 N. Fulton Ave * Plug-in Modules for , . Ull Featured syninesized
. . 6m. 2m. 440 MHz * Built-In Automatic Antenna Tuner HF Transceiver
Evansville, IN 47710 S0 ¥ * SSB, CW, FM, AM,RTTY » General Coverage Receiver
' * Loaded with Features * 160-10m General Coverage Receiver  « 100w Output
Store Hours . g;sg. CW, FSK, Dpﬂnnal FM
: . rogrammable Memories
M%N-Fﬂh f:MF"GPM * Made In USA
AT:9 -3PM
CENTRAL TIME FT-727R

* Two Affordable
Radios in One

e 2m/440 MHz Handheld

* 5W on Both Bands

* Ten Memaries

SEND A SELF ADDRESSED STAMPED
ENVELOPE (SASE) FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:

\'HFIUHF
AMPS

* High VSWR and

ICOM, YAESU, TEN-TEC * Multi-Scan Systems e Dual Eand Mobile Overdrive Protection
FOR SERVICE INFORMATION CALL . E‘ﬂ”Er}’ Saver 140-149.995 MHZ/ 440-450 MHz *5Year errant]r, 6 Months on RF
(812) 4220252 * 21 Programmable Memories Transistors
MONDAY - FRIDAY ® 25 Watts Qutput on Both Bands * All Units have GaAsFET Receive
9:00 AM - 12:00 NOON » Loaded with Extra Features Pre-amps

TERMS:
Prices Do Not Include Shipping.
Price and Availability Subject to

Change Without Notice
Most Orders Shipped The Same Day
wsmms C0D's Welcome

= - =
Fof Orders and Price Checks Call 800-523-7731 Indiana and Information

SPECIAL

AEA, ARRL, ALINCO, ALLIA
ANTENNA SPECIALISTS, AS
CUSHCRAFT, DAIWA, DIAM
KANTRONICS, KENPRO, LA
RF CONCEPTS, ROHN, SAN
TOKYO HY-POWER, VIBROF

, AMERITRON, AMP SUPPLY,
UT, B&W, CSI, CALLBOOK,
4USTLER, ICOM, KDK,
{AGE/KLM, NYE, PALOMAR,
‘ELEX/HYGAIN, TEN-TEC,
YAESU

MFJ 989B
3 KW Tuner
$295.

« SWR/Watimeter
* Antenna Switch
* Buiit-in Dummy Load

Call 1-812-422-0231

here 1S the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

No. olhisi Tepeatars oF controllers matoh Create_messageslust bytalk_mg.Speak any phrases_ur
Mark 4 in capability and features. That's words in any lﬂngUﬂgES or dialect and your own voice
why Mark 4 is the performance leader at Is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites emergency warnings, club news bulletins, and DX
around the world. Only Mark 4 gives you . :

Message Mastern real speech ¢ voice alerts. Create unique ID and tail messages, and the

readout of received signal strength, ultimate in a real speech user mailbox — only with a

deviation, and frequency error ® 4- Mark 4.

channel receiver voting ® clock time

announcements and function control ® /-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4 P

even includes power supply and a LT —"
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

TELEX: # 4932256 KENDECOM
FAX: #6173737304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. 2 meters 220 440
23 Elm Park, Groveland, MA 01834 (617) 372-3442

CIRCLE 295 ON READER SERVICE CARD
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ASSOCIATED RADIO VISA—MC

8012 CONSER BOX 4327 AMEX—DISC.
OVERLAND PARK, KANSAS 66204

(EVERY DAY A HAMFEST)

BUY—SELL—TRADE
ALL BRANDS NEW AND RECONDITIONED

SUPER ICOM BP-7S, 13.2
voits, 900 ma, double the
capacity of the lcom BP-7,
Sw output.

SUPER ICOM BP-8S, 9.6
volts, 1200 ma, 50% more
c%pal:iw than the lcom
BP-8

------

Both are base charge only,
BP-75 or BP-85 $65.00*

Exact replacement FNB-2 Nicad pack for YAESU
FT-404R/207R/208R with case. EE#.DG'

Inserts for:

Kenwood P8-25 $25.00° Icom BP-3 $20.00°
Kenwood PB-25H, PB-26 $27.00" Icom BP-5(500ma) $26.00°
"Add 33 shipping & handling. CT residents add 7'4% tax

Complete line of NICAD packs for lcom. Kenwood.
Tempo, Santec, Azden, Cordless Telephones, Alka-

w E y L I- Bu Y You R EXTR A R IG ling, Nicad, Mercury and Lithium Celis. All battery

cks include a 1 year guarantee. Commercial Radio

STATIONS'—ESTATES ETC- ”ﬂﬂiaﬁuﬁgﬂﬂ-m a complete catalog”

call 913/381-5900 PO R
FAX 913/648-3020 ANPORIPHEGX Inc.

SEND $2 FOR CATALOG AND WHOLESALE LIST R o) L

(800) 634-8132
INDIANA HAMFEST

in CT (203) 264-3985
SUNDAY, MARCH 13, 1988
Open at 8:00 A.M.

T e el e—

. : KENWOOD TS940 OWNERS
Located on the Indiana State Fairgrounds Are you rrufstrr‘atad t;ming in SSB & CW sig?als
. . because of the too fast main tuning rate of 10
Indianapolis, IN Khz/revolution??? .
Try the NEW Copyrighted Giehl Electronics
® All Indoors ® Free Parking - Paved Lots ® Forums - Nationally Advertised Commercial Software Kit!
Dealers ®» Flea market® VEC DEVRY Testing ® Ladies Forums and Activities Features:

*Main tuning rate of 2 Khz/revolution LSB, USB, CW & FSK
=Main tuning rate of 20 Khz/revolution AM & FM

Talk-in on the “Mighty (2.1 KW) 525" - 145.25 MHz «Tuning rate automatically increases when the knob
Enjoy a show by our “Quality” Dealers Soond ool 2 turns per second 1o make the long
¥'s fasi
For Tables: SASE To: Aileen Scales KCIYA, 3142 Market Place, Bloomington, IN 47401, 812-339-4446 *Spiit dot CW problems solved

sEasy to install {simply remove the old IC chip trom its
socket and plug in the new Giehl Electronics IC chip)

*Complete instructions

Send check or money order for $25 to:

Giehl Electronics
P.0O. Box 18335, Cincinnati, Ohio 45218

K2RAG Antenna Products
PERFORMANCE +°

KZRAG Balun K2RAG Hi-Gain
$24.95 End Fed Antennas
Modois. Model Band Length
RAG-1 1 (5075 balanced - SITS unbalanced) RAG-EF20 20 155 65 95
RAG-4 1 {300/200 balanced - TR0 unbalanced) RAG EF. !‘_:! 15 130 369.95 ;
R — s N W o e ——1-800-678-COAX ORDER LINE—
® 2000 watt PEP rating *recut 10 exact phong frequency
® Exclusive ANTENNA FEEDLINE PROTECTORT ® Easy to change center frequency BEL{}EN 9913 Low Loss . 185/500 FI' or .38/1.
gliminaies damaged coax connactions ® Includes K2HAG Balun AMPHENOL Connectors
= ___ ®Can be installed as a slopar UG-21D N—l}?pe Male Cable End 43 00
Handbook of Ham Radio Antennas K2RAG Matched Dipoles " UG-21D Fitted for 9913 Cable $3.75
also available for $4.95- Model Band  Length  Price PL-259 UHF Plug (silver) $1.25
t " RAG-DYED 160 3 559 95
FREE if you order product now Al Ly - ey Antenna Systems Inc. COAX PLUSSAME DAY SHIPPING
RAG-D40 40 A5 345 95 14465 SW Hazelhill Dr i E '
Ploase sand check or money order_ Add $3 00 ot FI-:E;-EI-T 20 3 $35 95 Tigard, OR 97224 33 McKinley Ave. 201-325-7744
e . e = - iy 503-684-5350 West Orange, NJ 07052 1-800-678-2629

CIRCLE 285 ON READER SERVICE CARD

] ER SERVICE CARD
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Number 34 on your Feedback card

LETTERS

What a Story!

| am a Novice of a few months,
still struggling with the newness
of the hobby. The word hobby
does not exactly fit—it seems
more than that.

| had always wanted to be a
ham, but never found the time—
until at 43 | became a disciplined
code practioner. | became an ea-
ger Novice...but cheap. | found a
somewhat-worn HW-101, tuned it
up about six times, restrung, hung
wires in the trees, 00k a deep
breath, and tapped out the shaki-
est CQ on record.

| got a used (of course) HD-10
keyer and paddle. With my 40
watls, (approximate, since the
power meter's also seen better
days) | started to conquer conti-
nents on 15 meters. Awed nearly
lo disbelief, | worked Brazil and
once even the Canary Islands! So
what? Well, try to remember when
you were a young and callow ham.

One evening | had a nice long
QSO with a fellow from Veracruz
in Mexico, XE1AKE. | was really
impressed with his signal when |
learned he was operating at five
waltls on a home brew using a ver-
tical buiit in the cellar. We ex-
changed QSLs—his had a re-
quest,

He wrote that he was partially
through a project from 73, a one
watt CW transmitter (what else?),
when his car was stolen. Now he
can't finish the project because
his car's been stolen. How's that?
Well, the magazine was in the
back seal. And back issues are
hard to find in Mexico.

So | called 73 and spoke to
an editor. She made it very clear
that they would not replace the
car but that she would get a copy
out to me right away to send
to Mexico. Well, | talked to her
yesterday, got the magazine
today and am mailing it tomorrow.
Let's hear it for cheerful, consider-
ate service.

| had a lot of fun, got to talk
with some nice people and had a
chance to help a fellow ham. |
think I’'m going to like ham radio.

Joseph G. Fitzpatrick
Miiford MA 01757

We always like to hear that we've
helped someone out, and we al-
ways take time out to lend a hand

From the Hamshack

when we can. | wonder whal
would happen if everyone did one
good deed each week for a fellow
human being. Let’s try it and find
out...de NASE.

And Still Waiting

Your November ‘Never Say
Die" really expressed what |'ve
been feeling for the 2V2 years I've
been a ham. Very little real com-
munication takes place, especial-
ly with stations outside the US.
Your ideas sound good, but there
is a flaw in your reasoning about
DX communications. It would be
nice to draw the other station out
and to find out about him or her.
Yet, invariably the response is,
""Many stations waiting, old man.
Thanks for the call. QRZ?"" It
seems like every DX station has a
pileup—even stations in Great
Britain (which anybody on 20m
has worked at least 5 times).
There really are “many stations
waiting!™’

Just what the thrill of exchang-
ing "“'5by9" is, | don’t know. In the
days when we built our own equip-
ment, maybe there was a pride in
knowing they could hear you, but
what makes my Kenwood or Yae-
su better than the next guy's? Has
the low propagation made DXers
so hungry for any non-US contact,
or is it merely force of habit? Of
course, if the DX Op would ignore
those stations and have a real
conversation, that would solve the
problem, but there is a lot of pres-
sure on him to hand out contacts.

if you have any ideas regard-
ing how to get the other station
to want to talk, please tell me
what it is.

Michael Jay Geir KB1UM
S. Burlington VT

Michael, |'ve seldom had a
problem getting DX ops to talk to
me. The strategy is simple: Ask
them a question that gets them
interested in talking. My opening
is simple—I'm hoping to visit their
country/city/town and would enjoy
meeting them. | not only get a
phone number to call if | get
there, | get a description of their
area and plenty of attention. |
get a real contact instead of just a
QSL. Now don’'t steal my gambil,
you think up something of your
own to ask that will get them
talking... Wayne.

Dear Mr.

As General, Advanced, and
Extra Class you have 12 groups of
frequencies for talking. Novices
have 3 restricted-to-death areas
people begrudge them. It must
stem from an abuse cycle—the
good old days of the gagged
Novice you had to endure, and
having to know everything a Gen-
eral did to pass Technician. See-
ing the Novice class change and
Tech get easier must make you
steam. How dare they get things
handed to them—Ilike voice. So
you feel you must abuse and
insult these people so that they
will know the worth of the abuse
you took in the dark ages of ama-
teur radio.

The dark ages are gone, but
you wish to keep the Novice in
bondage to an ancient way of
life—out of step and foolish. Ours
is a keep-pace, high-tech, and
stress-filled world. Amateur radio
was supposed to be a hobby that
benefits the operator and the pub-
lic at large—not a private thing
to be hidden, kept secret, and
hogged. Instead of encouraging
wide-eyed Novices of many ages,
sharing knowledge, and gaining
new friends, you choose to keep
yourself isolated, unknown her-
mits in a high-tech hobby.

We recognize your accomplish-
ments and your hermit pals know
who you are, but does the guy
down the street or that wide-eyed
kid you passed just a moment
ago? In most cases, no. And your
accomplishments—unknown and
lost forever. What pride is there in
being unknown—your knowledge
and skills dye with you. A sad
waste—skilled Masters of Ama-
teur Radio, artist and art, lost and
being lost every day. Silent keys,
an unkeyed mike—no one there to
pick up the mike or pound the
brass after you're gone. Novices
are eager and willing to listen and
can apply themselves. If they
couldn’t they wouldn’t be trying
to enter a hobby from which
selfish and heartless people are
trying to exclude them. Are you a
teacher or a silent master with no
apprentice?

Amateur Radio
(The Next Generation)

Guilty as charged! The Grand
Order of Ignoble Amateur Radio
Operators have perpetrated the
arrogant notions of elitism and
fraternal pecking order long
enough. The Next Generation will
soon leave them long behind in
death (see ''Silent Keys' in O57)

or in ignorance, whichever comes
first. At the same time, let’s not
forget the thousands of unsung
Eimers, who have kept this hobby
alive and growing despite the
efforts of others. Live long and
prosper...de NASE.

Anybody Home?

| have been an amateur radio
operator since November of 1982.
| presently hold an Advanced
class license. On 10/03/87 |
checked into a late net on 75 me-
ters. During the course of the neta
station in Tennessee made his
call to a station in Hawaii. After an
unsuccessful first attempt, the net
control station and two relay sta-
tions across the country told the
KH6 to “listen for a call.” At the
end of the second transmission
the net control started a relay of
“overs'' and “‘send a string of
numbers’ backtothe KH6. Aftera
relay of "overs’’ came back from
KH6 the 2 x 2 QS0 was confirmed
by the net control station.

Itappears very obvious from the
set up of relays across the country
that neither station heard the
other, but a standard 2 x 2 report
on each end was enough to get a
“roger contact”’ from the net con-
trol. | am working for my WAS and
would like to get it very much, but
not under such operating prac-
tices. If this is what getting a cer-
tificate is all about then it truly is
wallpaper .

After questions were asked
about the validity of the contact by
this station and others, Tennes-
see asked net control to withdraw
his contact, thus helping to re-
store some faith in the ethics of
amateur radio operators. This
makes me wonder how many con-
tacts have been made under simi-
lar circumstances and have not
been questioned as this one.

| hope this note reminds ama-
teur radio operators that this is a
hobby, for fun—you are not a
better operator just because you
have a lot of paper hanging on
the wall.

Gary Hnsca!lf, Jr. N3DLM
Wilmington DE

To claim credit for clearly incom-
plete contacts is dishonest at
best, no matter what method an
operator may use. The fundamen-
tal problem is not new, nor is it
limited to amateur radio. If any
operator gleans satisfaction from
dishonest practices, whether his
own or someone else's, he joins
the ranks of universal sleaze
bags, unworthy of anything more
than a turn of the dial...de NA5SE
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Number 35 on your Feedback card

Chod Harris VP2ML
PO Box 4881
Santa Rosa CA 95402

Three Ways to Find
Solar Minimum

Solar research uses three
measures to pinpoint the solar
minimum. The most obvious is the
number of sunspots: when that
number is at its lowest point in the
11-year cycle, we are atl the solar
minimum. Short term fluctuations
in solar activity, however, make
the monthly sunspot count gyrate
from near zero to the high 30s.
For example, the sunspots counts
for September and October 1986
were 3.8 and 35.4, respectively.
That's an increase of a factor of
nine in a single month!

Researchers smooth out these
month-to-month variations by us-
ing a 13-month moving average.
The smoothed sunspot number
for a given month is the average of
the sunspot counts for 13 months
centered on the given month, in-
cluding six months before and six
months after that month. This
means that scientists (and DXers)
cannot determine the smoothed
sunspot number for six months
after the month in question.

The smoothed sunspot count
dipped to 12.3 in September
1986, its lowest value in 10 years.
Since sunspot cycles usually bot-
tom out at much lower sunspot
numbers (5-7 is more typical),
some solar experts hesitated to
call the September figure the true
bottom of the cycle. However,
after September, the smoothed
sunspot value began 1o increase,
doubling to 24.2 in only seven
months,

A second method to determine
solar minimum uses the cycle
period. Solar cycles average 10.9
years in length, Since the last
solar minimum occurred on June
1976, we should have reached an-
other minimum in mid-1987.

This system is limited, though,
by the cycle's irregular period.
Solar cycles have ranged in
length from as little as 7 to as long
as 17 years, so this method can
provide a rough approximation of
the bottom at best.

Mixing Old and New

A final way to identify the solar
minimum is when "‘new" and
“old" cycle sunspots are approxi-

Hams Around the World

mately equal in number. How can
you tell the difference between
new and old cycle spots? During a
solar cycle, sunspots first appear
at high solar latitudes, 30 degrees
or more north and south of the
solar equator. Over the next 11
years, new spots tend to form ever
closer to the solar equator, so that
near the end of the cycle, what few
spots arise tend to lie clustered
close to the center of the sun.

Further, the magnetic field of
the sunspots reverses with each
new cycle. Thus, “new"” cycle
spots have a magnetic orientation
opposite to that of the spots near
the solar equator. This means
sunspotls associated with the
upcoming cycle can be easily
identified.

Sunspots from the two cycles
tend to overlap for about two
years. We begin to see new cycle
sunspots about a year before
solar minimum. At the minimum,
the numbers of new and old cycle
spots are about equal. After the
minimum, new cycle spots pre-
dominate.

The first Cycle 22 spots ap-
peared in August 1985, which
gave DXers hope that the solar
minimum was only about one year
away. However, few Cycle 22
spots appeared over the next few
months, giving rise to the fear that
the first spots were more similar to
a groundhog predicting six more
months of solar Winter than a
robin heralding the coming solar
Spring.

Cycle 22

Through the fall of 1986 and
into spring 1987, the number of
sunspots continued to increase,
and most of the increase came
from new cycle spots. The num-
ber of old cycle spots dwindled
down to near zero, an excellent
indicator that we had, indeed,
passed solar minimum.

Why all this concern about
when the cycle bottomed out?

Because predictions of the next
solar cycle are very dependent
on the exact date of the mini-
mum. When will the sunspots be
high enough for world-wide 10-
meter propagation? Will the maxi-
mum usable frequency rise high
enough to open 6 meters? The an-
swers to these questions hinge on
the date of the sunspot minimum,

Based on the September 1986
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Figure 1. Graph and table of sunspot numbers for Sunspot Cycle 22 for

January 1987 to December 1994 (courtesy of Space Environment Ser-

vices Center).
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minimum, solar researchers have
predicted a sunspot maximum
for Cycle 22 of about 120, to occur
in early 1991. This number is way
down from the peak of 165 we
enjoyed in December 1979, the
last solar maximum. The low
predicted value is based on evi-
dence that even-numbered cycles
are lower and flatter than odd-
numbered cycles. This difference
may reflect a 22-year sunspot
cycle, rather than an 11-year
cycle. Some solar scientists feel
that a full solar cycle consists of
two peaks and two minimums.
The full cycle thus incorporates
two 11-year cycles. (See Sky
and Telescope, June 1987, for
more details.) The even num-
bered cycles (18, 20, 22, etc.)
have been characterized by lower
peaks than the odd-numbered
cycles, which leads to the predic-
tion for a sunspot peak in the 120
range.

Looking Ahead

The good news for DXers is
that the even-numbered cycles
rise quickly to their peak, and
stay at high sunspot levels for sev-
eral years. The predictions for
Cycle 22 have the sunspot num-
ber climbing to the 120 range
as early as the end of 1989, and
staying that high until early 1992.
Although this is probably not
enough sunspots to open 6
meters on a regular basis, 10
meters should be excellent
throughout this period of high
solar activity.

More good news for DXers is
that the sun is running well
ahead of predictions in Cycle 22.
The smoothed sunspot number
jumped to 24 only six months into
the new cycle. The only other sun-
spot cycles that climbed so rapidly
at the beginning went on to pro-
duce record-breaking sunspot
numbers at their peak.

It's still too early to say whether
Sunspot Cycle 22 will be another
great one, such as the late-50s
peak, or the one in the late 1970s.

For more information on solar
cycles and prediction methods,
see Shortwave Propagation
Handbook, by George Jacobs
W3ASK and Ted Cohen N4XX. Al-
so, WWV transmits solar activity
data at 18 minutes after the hour.
Modem-equipped DXers can
obtain current solar data, sum-
maries of the previous month, and
predictions of Cycle 22 by calling
The Space Environment Services
Center data line 303/497-5000 at
1200 baud, 8 bits, one stop bit, no
parity. &l
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Number 36 on your Feedback card

QTH is Nauru

We welcome NEHYK's new, regular feature to our pages. Mr,
Fletcher is a professional writer and an active ham. He has
traveled to more than 160 countries. Through his efforts, we hope
to fill you in on some of the more interesting aspects of those rare

DX spots...Ed.
Leon Fletcher N6HYK ing—and virtually all other work
274 Webster Dr. on the island—is done by some

Ben Lomond CA 95005

When you work a C21, Nauru,
you're in touch with a resident of
the country with the highest per-
capita income in the world—and
almost none of its citizens work!

While it is rather widely known
that the wealth of Nauru comes
from mining the island’s high-
grade phosphate—bird drop-
pings—few outsiders know much
about the impact that valuable re-
source has made on the islanders.

The phosphate has come from
uncountable birds nesting on the
island for millions of years. Nature
has mixed the phosphate with the
island’s coral to produce a truly
superior fertilizer.

The depaosits cover about a third
of the island—but are expected to
be completely mined out in the
mid-1990s. By then, however, if
the government’s plans work, ev-
ery citizen should be a millionaire.

Every year the government in-
vests some 60% of the mining
profits in such adventuresome
projects as:

Air Nauru, an airline that carries

passengers first-class only.

Five (at last count) cargo ships

operating under the flag of the

Nauru Pacific Shipping Line.

The tallest building on Saipan, a

7-story structure topped with

the only revolving restaurant in
the far Pacific.

And the tallest building in Mel-

bourne, a 51-story office com-

plex called by Australians—in
salute to the source of the funds
for the structure—''Birdshit

Tower."

The other 40% of the income is
distributed to the citizens of
Nauru. Housing, education, hos-
pitalization, and such are all
free. Postal rates are the lowest in
the Pacific. The per capita income
is $21,400—more than 83%
higher than the $11,675 in the
United States. The Nauruians pay
no laxes.

With such riches, few of the
4,500 Nauruians work. The min-

3,500 hired hands from other
Pacific islands and from China.

Some Work, Some Flﬁy

While those workers toil, Nau-
ruians play. The QSL card of
C21RK, Reuben (Jim) Kun, fea-
tures the drawing of the large bird
and this printed note:

“The frigate bird is native to the
Pacific Islands. Traditionally,
they are caught and tamed by
Nauruians. They are then kept
as pets. The tame bird can fly
long distances and bring back
other wild frigate birds, which
are then caught by a weighted
line."

Another diversion that attracts
bored Nauruians is the island’s

Isiland Paradise?

The island's single road, which
has only a few offshoots, is often
jammed with large American cars
and 4-wheel-drive Jeeps. Super-
loud, raucous music blasts from
stereos, shattering the peaceful
atmosphere of pristine beaches.
The supermarket sells a great
variety of imported junk food. The
result: many Nauruians are
obese. In Stanley's view, "There
Is widespread evidence of af-
fluence and accompanying
wastage.”

Al eight square miles, Nauru is
the third smallest country in the
world. Only the Vatican and
Monaco are smaller. A major ac-
tivity for visitors is to walk around
the entire country—but that takes
only about four hours. The island
is 12 miles in circumference, oval-
shaped, surrounded by a coral
reef visible at low tide. Inside
the reef is a beautiful beach of
sparkling white sand. Seaward,
the bottom drops away at a
startling 45 degrees. There is no
harbor, but the 30,000-ton ships
calling regularly to carry away
Nauru's valuable resource tie up
offshore at what are claimed to be
the deepest moorings in the
world.

“They could easily buy
another island for themselves.”

airline. The nouveau riche is-
landers frequently squander their
funds on one-day, round-trip
flights to neighboring islands.
Once there, many of these travel-
ers don't bother to sight-see,
shop, dine out, or do any of the
other usual tourist activities; they
often do nothing but hang around
the airport, waiting for a return
flight. According to travel writer
David Stanley, Nauruians consid-
er the trips ''one way of passing
the time.”

The island is located in the
Western Pacific, some 5,400
miles southwest of California,
1,300 miles northeast of Australia,
30 miles south of the equator. The
nearest neighborsare more than
400 miles away. on the Gilbert
Islands.

But it is the future of Nauru as
an island that is debated by ecolo-
gists, engineers, and local legis-
lators. Some say when the phos-
phate runs out the island will
be uninhabitable and the resi-
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dents will have to move off. They
might move in with the citizens of
another island, or—by dipping in-
to the country’s hefty bank ac-
counts—they could easily buy an-
other island for themselves.
Other observers claim that once
the droppings are gone, a beauti-
ful tropical paradise—a tourist’s
dream—could be built on the des-
olated island. Again, the expense
would be relatively minor for the
government'’s substantial wealth.

Currentiy 1988

There are 14 hams licensed on
Nauru, and all have calls with a
2-letter suffix of their own ini-
tials—except John Bill, who cor-
nered the enviable AA, and
Robert Detudamo, who wangled
the desirable DX. There's also a
club station, C21NI-the suffix
?anding. of course, for Nauru

sland.

The QSL card from CZ21FS,
Frank Smith, calls Nauru the
"Pleasant Island."” That was the
name given by British Captain J.
Fearn in 1798, when his whaling
ship was the first European vessel
to visit the island. In 1886 Ger-
many annexed the island but after
World War |, it became a League
of Nations mandate administered
by Australia. During World War Il,
Japanese occupied the island and
sent 1,200 Nauruians to slave
labor on Truk. In 1947, Nauru was
made a United Nations Trust Ter-
ritory. Finally, in 1968, Nauru
gained its independence.

A few years ago | sailed to vari-
ous Micronesian ports aboard
one of the Nauruian cargo ships,
the Enna G. Of the B0 man crew,
only a few were from Nauru. Ship-
board work—any kind of work—
interests few Nauruians. Most
were simply seeking paid visits to
other islands. Working their way
up the ranks of their country's
merchant marine was clearly not
their goal.

Rarely did the ship make her
home port. Mostly she carried
hardware to Ponape, cars to Truk,
staples to Saipan, and other cargo
elsewhere. But for more than a
year now, the ship has been semi-
laid-up in Majuro, a skeleton crew
keeping her barely operational
while her future as an investment
is debated—slowly—by her na-
tion’s leaders back on Nauru.

Still, while that ship rusts away,
losing money every day, the typi-
cal Nauruian citizen continues to
fish, swim, loaf, and tame those
frigate birds, apparently worrying
not a moment about his or her pro-
jected future as a millionaire .}
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Number 37 on your Feedback card

ERIAL VIEW

Arliss Thompson W7XU
7314 SW 28th Ave.
Portland OR 97219

What Is SWR?

This month’s column delves in-
to the mysteries of SWR with as
little math as possible. But first. . .

A Few Definitions

Let's define our terms. I'll be
using the terms “power’’ and “‘en-
ergy’’ somewhat interchange-
ably, as many hams do, although
strictly speaking they are not the
same. For our purposes, the “line
input power'’ means the power
that is actually delivered into the
transmission line by a transmitter.
“Reflected power"” is the power
that is (you guessed it) reflected
back towards the source whenev-
er an impedance mismailch is en-
countered. Reflected power is re-
al power, but more on that later.
We calculate the percent of power
that is reflected by using the for-
mula:

% power reflected =
(SWR — 1)/(SWR + 1)°

“Forward power’’ is the sum of
the line input power and reflected
power. Lastly, we can define the
SWR of a resistive system to be:

SWR = R/Z, or = Z,/R (whichever
IS greater),

where R is the load resistance and
Z, is the characteristic impedance
of the transmission line. There are
also formulas to calculate the
SWR in the presence of reac-
tance, but I'll leave those for some
other time.

Some Examples

The figure shows a typical sta-
tion setup, with a 100-waltt trans-
ceiver designed to work into a
50Q system, a directional
wattmeter (wattmeter A), an an-
tenna tuner, a 50Q) coax feedline,
and an antenna. An atypical item
is that for the time being we’'ll as-
sume that the transmission line
has no losses. | have also added a
second directional wattmeter
(wattmeter B) in the transmission
line between the antenna tuner
and the antenna, since readings
from it will help to explain what's
occurring in this system when we
transmit. We also need to specify
that our antenna is a perfect 5002
resistive load on the frequency we
will be using.

Antenna News

What happens when we key the
transmitter? Since we don't know
the antenna tuner settings, we
can’t predict what will initially oc-
cur, but by adjusting the antenna
tuner we should be able to get
wattmeter A to show 100 watts of
forward power and 0 walts of re-

flected power. What will watt-
meter B read? It will also show 100
watts of forward power and 0
watls of re-

calculate just how much reflected
power would be present. But first,
take a look at the forward power
indicated on wattmeter B—it's
reading 112.5 watts! How can
there be 112.5 watts of forward
power when wattmeter A tells us
that the transmitter is only putting
out 100 watts?

What's Going on Here?

In order to answer this question,
let's first go back and calculate
how much reflected power would
be present in this situation. Imag-
ine that the transceiver has just
been keyed, and we are following

that initial pulse of energy as it
travels down the feedline. All goes
well as the pulse flies down the
transmission line until it encoun-
ters the antenna. Now, however,
instead of seeing a 5002 feedline,
it is faced with a 100Q2 antenna.
Whenever electromagnetic ener-
gy encounters an impedance mis-
match, a portion of that energy is
reflected. That principle explains
how you can see yourself in a mir-
ror—the air and silvered glass
present widely different imped-
ances to the transmission of light
and so much of the light that
strikes the mirror is reflected.

flected pow-
er since
there is no
mismatch at
the junction
of the feed-
line and the
antenna,; L
i.e., they are i,,%i"m dhet
both 5002.
W h a'l o 1
would hap- _h' NP Y -
pen if we re- e U
placed that
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T Now that
that had a
resistive (no |
=% youcans
impedance '
of 100Q7 .
Key the s ®
transmitter )
and adjust Novice Enhancement opens up a '
i whole new way for novices to com-
g municate. To make the most of it, talk
on the watt- to Larsen Electronics.
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;;:e::; e can greatly improve your powers of |
justed the communication. We'll also explain
tuner, watt- how Larsen 220 and 1296 MHz
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Bl the best performance.
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join. In a mo-
ment we will
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the feedline and the antenna join.
In a moment we will calculate just
how much reflected power would
be present. But first, take a look at
the forward power indicated on
wattmeter B—it’s reading 112.5
watts! How can there be 1125
watts of forward power when watt-
meter A tells us that the transmit-
ter is only putting out 100 watts?

What's Going on Here?

In order to answer this question,
let's first go back and calculate
how much reflected power would
be present in this situation. Imag-
ine that the transceiver has just
been keyed, and we are following
that initial pulse of energy as it
travels down the feedline. All goes
well as the pulse flies down the
transmission line until it encoun-
ters the antenna. Now, however,
instead of seeing a 500 feedline,
it is faced with a 100Q2 antenna.
Whenever electromagnetic ener-
gy encounters an impedance mis-
match, a portion of that energy is
reflected. That principle explains
how you can see yourself in a mir-
ror—the air and silvered glass
present widely different imped-
ances to the transmission of light
and so much of the light that
strikes the mirror is reflected.

When the energy in the 50Q) feed-
line meets a 100QQ “obstacle,” a
portion is reflected back toward
the transmitter. Since the SWR is
2:1 (100/50) and the line input
power is 100 watts, the reflected
power will be 11.1 watts:

% power reflected =((2-1)/(2+ 1))°
= 11.1%
11.1% x (100 watts) = 11.1 watts.

Therefore, the antenna will ab-
sorb 88.9 watts (100 - 11.1), and
the reflected power will be re-
turned toward the transmitter. But
then what happens?

Before the reflected wave can
reach the transceiver, it encoun-
ters the antenna tuner. Since we
adjusted the antenna tuner to

eliminate any reflected power be-
tween the transmitter and the
tuner itself, we automatically cre-
ated a situation where all of the
reflected power would be re-re-
flected, and once again be head-
ing toward the antenna. Also, due
to associated phase changes that
occur with reflection, the reflected
voltage and current that make up
the reflected wave are in-phase
with the power coming from the
transmitter,

Therefore, as we once again
pass by wattmeter B, its forward
power meter will read the original
100 watts plus the 11.1 watts of
now twice reflected power. When
we arrive at the antenna, 88.9% of
the arriving power is radiated by

500
ANTENNA

—

Zo= 50 OHMS

=

I

TRANSCEIVER WATTMETER

a

ANTENNA
TUNER B

WATTMETER

Fig. 1. Test set-up for checking forward and reflected power when the
antenna impedance maitches the impedance of the transmission line.

the antenna, just as before, but

now it's 88.9% of 111.1 watts, or
98.8 watts total. Since our trans-
mitter is only emitting 100 watts,
that leaves 1.2 walts fo be once
again reflected toward the trans-
mitter and the antenna tuner. That
1.2 watts combines with the 11.1
watts present from the first refiec-
tion to yield 12.3 watts of reflected
power. Thenit’s the same story all
over again: the 12.3 watts is re-re-
flected at the antenna tuner and
combines with the 100 watts be-
ing emitted by the transceiver.
The forward power meter of watt-
meter B edges up to 112.3 watts,
while the reflected meter reads
12.3.

This cycle of reflection and re-
reflection continues (at nearly the
speed of light) until (and this is
very important) all of the 100 watts
emitted by the transceiver is radi-
ated by the antenna. At that point
wattmeter B will be indicating
112.5 watts of forward power and
12.5 watts of reflected power. All
of the power “lost’’ due to reflec-
tions at the antenna is regained at
the antenna tuner when the re-
flected power combines in-phase
with the forward power. This is
true whether the SWR is 2:1 or
20:1. The presence of a large
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Our first advertisement in a national Amateur Radio Magazine told you of the high quality
system we offer to Amateur Operators. It explained the importance of certain RF| reduction
techniques. Further, the ad explained the significance of FCC Certification vs. FCC Type
Acceptance. We discussed hype vs. fact and we told you about our strategy. Now we would
like you to listen a little more to what we consider important new developments in our line of
IBM compatible communications grade computers. A few of the changes were the ideas sent
to us by operators such as you. We always welcome any input from the customers we are
serving. If you would like to see any changes or have any ideas for new inclusions to our
systems call or write Competitive Computer Solutions, Inc. at the address given at the end of

this advertisement.

As of February 1, 1988 CCS will be including torroid cores for the input-output cables. We will
be using interior garland to obtain an improved RFI ground. We believe that in addition to the
Command Center and special cables already supplied with the HR8810 that with these

5721-A Bayside Road
Virginia Beach, VA 23455
804-460-XTAT (voice)
804-363BAUD (modem)

GOES THE
EXTRA STEP

improvements, we are producing one of the finest RFI reducing IBM compatible computers available to the Amateur Radio market.

CCS, Inc. will also be including Ham.Com, an Amateur Radio communications program, with each HR8810 shipped. Ham.Com is fully interrupt
driven to virtually eliminate birdies caused by long instruction loops. The program provides computer control of Kenwood 440s and 940s, a
separate-screen notepad, voice synthesizer emulation for the vision impaired, 30 user definable macros, PK232 control, a QSO file, ASCII and
Binary file transfer, and much more. A very good program, it is a welcome addition to our complete system. Another Ham computer communications
program is available with the HR8810 as an option ExpertQ from Experiedge offers the operator more radio and TNC options, FAX, a three time
zone time window, 40 function keys, 26 rapid access memory buffers, and more. Highly recommended by many, ExpertQ is available as an option

for an additional $50.

The HR8810 includes a 4.77/10 mHz motherboard with 640K RAM, two 360K floppy disk drives, Hercules monochrome graphics controller card,
14" CTX monochrome high resolution TTL monitor, two serial ports, one parallel port, one game port, clock/calendar with battery backup and floppy
disk controller, AT enhanced style keyboard, three shielded interface cables, and a Command Center providing surge, spike, EMI, and RFl filtering.
The computer is housed in an AT jr. style case with keyboard lock, turbo button, and hardware reset. The system includes MS-DOS 3.21 and the
communication software Ham.Com. The cost of the HR8810 as configured above is $1050 and is available in kit form at a reduced price. Of course,

if you would prefer a different configuration we can custom build it to your specs for only the difference in price of components.
For more information on the HR8810, custom programming, available software, expansions, and all of CCS, Inc. products and services call, write,

or use the reader service card.
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ed in dirt theory, you don’'t know
guite what to make of the situa-
tion, but when the boss comes
around and chews you out for not
getting as much dirt into the an-
tenna pit as you normally do, you
start working harder and decide to
do some studying when you get
home.

The next morning you show up
for work armed not only with a
shovel but also with a “*pit tuner.”
The pit tuner is a special device
that catches the dirt that the grem-
lin is throwing back onto your pile
and diverts it onto the conveyor
belt (feedline). Last night you had
read how some people in this situ-
ation had gone to the bother of
erecting the pit tuner out near the
pit itself, but you correctly reason
that it would be handier to have
the pit tuner near your working po-
sition so you could readjust the
tuner if need be.

With the tuner in place, you
start shoveling at the same pace
you've become accustomed to
over the years. Youcan't even see
the gremlin with the pit tuner
blocking your view, but so long as
the tuner is functioning you know
that ail the dirt you place on the
feedline is making it to the anten-
na pit. True, that gremlin is out
there taking dirt off of the convey-

or belt and carrying it back to the
pit tuner, but it doesn’t matter any-
more because when the whistle
blows at the end of the day all of
the dirt you've been shoveling
ends up in the antenna pit.

You might even impress your
boss if he looks only at how much
dirt is on the conveyor belt, since
he will see not only the dirt that
you've been putting on the belt,
but also the gremlin’s dirt that the
pit tuner diverts back onto the
belt. If your boss was as clever as
you, he would know to subtract
out the gremlin's reflected dirt
when trying to estimate how hard
you were working, but having nev-
er read about dirt theory, he can
only marvel at the amount of dirt
on the feedline/conveyor and
wonder why the pit isn’t receiving
any more dirt than normal.

Months go by. By this time you
have become quite comfortable
with the gremlin because you
know that he really isn't doing you
any harm so long as you keep the
tuner in place. Then one day the
boss drops by and complains be-
cause not enough dirt is falling in-
to the antenna pit. You're puzzled
by this because you know that you
have been working as hard as ev-
er. Taking a peek around the pit
tuner, you see that the feedline

has become worn and dirt is
falling out onto the ground, never
reaching the antenna pit. As if that
were not bad enough, you also
notice that the gremlin is spilling
dirt onto the ground also. Of
course, the more reflected dirt
that the gremlin handles, the more
that is lost. It quickly becomes ap-
parent to you that the gremlin is
now a more serious nuisance than
he once was, because now you'll
have to start working harder if
you're going to keep the standard
amount of dirt flowing into the an-
tenna pit.

A similar situation exists in the
radio world when you use a lossy
feedline; a large component of re-
flected power can cause consider-
able heating of the line. Under
those circumstances SWR be-
comes more important, because it
may increase losses to an unac-
ceptable level. So what are your
options?

Option one is to live with it.
Sure, the extra losses due 1o the
gremlin being there may mean a
cut in pay, but you earn more than
you need, so who cares? Option
two is to work harder, increasing
line input power, making up for
any losses due to dirt slipping
through the cracks. Option three
is o use a higher quality feedline

50 that less dirt is lost. Option four
is to decrease your losses by mov-
ing your operation closer to the
antenna pit, thereby shortening
the length of the feedline. Option
five is to get rid of the gremlin, or at
least slow him down, so not so
much dirt is lost due to his pres-
ence. The analogous solutions in
radio are obvious.

So, is reflected power real? Of
course it is! If it wasn't you
wouldn’t be able to see yourself in
a mirror. Reflected power meters
wouldn’t function if reflected pow-
er was not real—it takes power to
make that needle move on your
wattmeter. An open-circuited
transmission line represents a
mismatch if ever there was one.
When power is applied to such a
feedline there is 100% reflection
of the power reaching the open
end. Why should we believe that
the outgoing power is real but the
reflected power isn't? The answer
is that we shouldn’t, because the
reflected power is every bit as real
as the forward power. If all this is
unfamilar to you, or if you are sim-
ply looking for a review of the sub-
ject, | refer you to the excellent
series of articles, entitled ""Anoth-
er Look at Reflections,"”” authored
by M. Walter Maxwell (beginning
in April 1973 QST, p.35). 8

MONITORS AND KEYBOARDS AT COMPONENTS

CTXCGA 14" 42mmM Aot PIER . . . . o cvrrrrnsrr s s ey sres sy $306.45 AT base unit w/200 watt power supply, 1T0MHZ 0 wait
TR A 1 I Ot BIOR . . o veccncsarceesonsassonnorsmssasssss $346.95 motherboard, 512K RAM, W.D. WA2 controlier, 1.2
G X A TS BT OV BIICI o sl r vivr soma s mmrieieinsia snisaie o nisie s ol .o $432.00 Meg floppy, and AT stylekeyboard. ................cccvieinninn. $1092.00
TR ECRA TS STMMOOLDECH v viovic v msiainsie s o(s o o8 minin vise rrlsnisrime $468.45 Great Wall AT w/2 ser., 1 par., clock-cal., 200 watt

Tilt and swivel for above CTX monitorsadd: .........cccovvivininsss $ 22.00 power supply, 8MHz 0 wait motherboard, 640K
CTX Monochrome with tiltandswivel . . .........cooiiiiiiniiiineeenas $147.50 RAM front panel diagnostic display, and front panel controller. ...... $742.50
CTX 14" multisync .31 dot pitch tilt and swivel $621.00 T e N A T $ 76.95
Magnavox 14" CGA .42mm dot pitch ...... .. $295.00 | Microsoft MS-DOS3.21 ... .. ovrnnn.. $101.25 | AT motherboard 10MHz Owait ............ $432.00
Magnavox 14" EGA .39mm dot pitch . ....... $415.00 | FalconDOS 3.1 ..ot e, $ 47.25 | AT200wattpowersupply .. ............... $ B87.75
Samsung 12" monochrome tilt/swivel . ... ... $103.95 | CAD Programs: AT WA2 Har controller ............ $175.50
S R T T O R R e $310.50 CCSDESIGNer .. ..o oveeeeesennnnns $ 80.00 | AT25MegRAMcardw/OK . ... ........... $ 76.95
2 e R T R $457.65 o e el L $o6500 | ATEMEBCard.. .. .. ... ... - -ocidciavaid $103.95
BTC KB101 Keyboardclone. ............... $ 72.23 Drafix 3D (requires Drafix) .......... ragie e 1, IRT UL Fe ol e ne iy Do e ey $ 51.30
Keytronic 101 Keyboard ... ... ............. $121.50 B e e ] $265.00 | AT serialparallelcard ..........c.ccuouunn. $ 45.90
Keytronic 5150 Keyboard .................. $108.00 | Database/integrated AT RA2 AT RLL Hard Disk Controller . .. .. .. $185.00
Eaﬂmnic 513; Eﬂ‘fhﬁmﬂ .................. g;g T | | e P, $495.00

eytronic 5153 Keyboard .. ................ : Framework Il . ... ... ............... $495.00
Ham Radio Terminal (Packet) Programs: XT COMPONENTS
DISK DRIVES AND PRINTERS TR e S $ 3495 | At XT Catt ivesot RAtic

Toshiba 360K XT/AT Beige drive $9315 | BpertQ.. ... $ 92.00 sﬁﬂﬁhwm lock, power LED
Toshiba 1.2Megdrive ... ................. $122.85 m“‘“““dl e Systems Upgrades and Logbook: s0.05 | _ harddriveindicator. .. ................. $ 41.85
Toshiba 3V " drive ...........c.icvicinnens $128.25 e R TR R $ 39. XT 10MHz Bare Bones box w/AT jr.
Seagate ST225 w/W.D. Controller 20Meg ... $364.50 |  JECHMICEN ...oooovvvvroroneenens o S 3352 | case, 150 watt power supply, T0MHz
Seagate ST251 40 Meg AT drive ... ......... BOBLELY §r CEEtSSeEL R R RS S e SR E S TS ‘95 8088-1 motherboard, OK RAM
Seagate ST238 w/W.D. RLL Controlier 30M .. $438.75 |  AOVANCEd ....o..ooomeriimnnro 2 3992 |  DTK/ERSOBIOS, 8 expansion siots. . ... $236.25
Citizen 120D 120/36CPS . . .......c.o.oun... $200.00 MR ... oo cochr e e e $ 49.95 | T gMHz base unit w/slide out case,
Seikosha SLBOAI 135/54¢ps . ... .......... $350.00 | LogNotebook ...................... - ;gﬁ 150 power supply, 8MHz 8088-2
Seikosha MP5300AI 136 column 300/50 cps . $515. LOGBOOK . . vcvveremrrrncrenannnees $ 2. motherboard, OK RAM, AT style
Seikosha MPI 300Al 300/50cps ............ $540.00 — keyboard, Phoenix BIOS, Bslots. ... ... .. $249.75

7coloroptionforMPIB00AI .. .. ..ovoirerriiiiinissensescnsioeneess $125.00 Colorgraphiccardwl/printerport., .........cc cverrcerancnanecnnsan $ 54.00
Star LV1215 120180 0D5 + NLE) . ... o orvriverrstsrnnsnsnsssmsesssnin $235.00 EGQAQraphiCS BORDMBN . .. oo covouursssnessinsssmesssnosessssnnssnns $168.75
Star LVI215 120/140cp8 136 COIUMN o v v siossssanssnnssssmes s $350.00: AT aUIOSWIREN BHADIDT © 10 s arves s sisnsspr bahffsme nesssssssavone s $236.25
Sar LV20DT0 200220 C08 -+ NEED v imiinnn saiinwiosiss ssnan sy ss e $565.00 Multi /O half card ser/par/game/clk-cal/ffloppycont. ... ............... $ 63.45
AR NGO PR BIB i o 1 stz wirste sl ool b e b s e Vv ot $225.00 Multi /O and display ser/par/game/clk-cal/CGA/MGA/FDC ............ $120.15
STk e Ll o e T ) e O e R P o e S R $245.00 Floppy Controller—2Port c.iicicivviliilvnasebrrins s aessasbaaa $ 31.05
StarNB 24-10 24 Pin 216/720PS - - . oo v vt iii i s sinianesennns $594.00 Floppy Controller—360KM.2MBG. .. . ..o ovviieeiieeieiiiiinnnns $ 52.65
Star NB 24-1524 pin 216/72cps136column . ... ..ooviiiiiiiiiiiins $799.00 Combination floppy/hard controller6220....................0o 0. $114.75
Brother MIS0S 180/45 cps 136 COlUMN . ... ..o vt it iineaneraneeaninnsns $450.00° Hard Disk ControllerB8210 ....cvseiinineoresirorrsssasossssasiansad $ 91.80
Brother HR40 44 cps Daisy Wheel 136column . ...................... $SOE0.00 B0 Cnrd ROt . . ot rrive et b mrmb r bbb ) b eeseee canis $ 32.40
Brother MI724L 216/7224pin136column ... ... .. .....ccveinn... $700.00 RLLXTHardDiskController .............ccoviiiiiienanccnnnnannnns $135.00

Competitive Computer Solutions, Inc. carries many more products than the ones listed here. We also provide many services. CCS, Inc. offers custom program

ming,

consulting, systems integration, mailing list management, and more. If you would like more information on available hardware, software, or services call us at
(804) 460-XTAT. Solutions are our business.
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TECH TALK from ICOM

o
COM

The Challenge of Low Frequency DX’ing

ow frequency DX'ing is an increasingly
Lpnpular interest among today's radio

amateurs, and with good reason. The
challenge and excitement of working the world
on 160 or 80 meters reflects an admirable blend
of skillful operating technique, outstanding
antenna installation, and superb equipment
performance. Each of these areas must be top-
noich and work in tandem, especially when
operaling near the AM broadcast band range
of 160 meters. Deficiencies in one area place
a high compensating responsibility on another
area. Yel, with a good understanding of gray
line DX'ing, @ quarter-wave sloper or quarter-
wave vertical and a transceiver with separate
ransmit/receive antenna connections, adjust-
able noise blanker, and variable selectivity,
working 100-plus countries on low frequencies
is a thrill beyond comparison.

The prime times for low frequency DX'ing
typically coincide with daily ionospheric
changes, or when one end of a path is near
dusk/dawn and the other end is experiencing
cool evening propagation. As the Ieadingb edge
of those brief openings are influenced by the
sun's early/final daily rays distant signals rise
above a band's noise level and intercontin-
ental communications are optimum.
Advantageously using that phenomenon is often
described by serious DX'ers as being on the
right frequency at the right time. Improving the
odds in that game of chance includes following
DX bulletins plus exchanging notes with other
DX'ers. Transceivers with fully tunable and
independently reprogrammable memories are
also extremely beneficial for these times-
conscious activities. You can tune a particular
range, snap a received station into one memory,

of 1825 to 1830KHz while listening on a
separately announced receiving frequency.
Dual VFOs are thus highly desirable.

Popular antennas for serious low frequency
DX'ing are slopers and shunt-fed fowers for
transmitting, and long wire beverages for
receiving. The sloper consists of a quarter-
wavelength of wire connected to a coax
feedline's center conductor with the coax shield
usually connected to the station’s tower. When
space Is limited, the sloper is used for both
transmitting and receivig?. Shunt-feeding a
beam antenna's tower involves installing a long
gamma-matching rod and feedpoint tuning unit.
A network of 12 to 120 quarter-wave radials
creates a vital and very effective ground system,
and heavy copper strapping is used for
interconnecting indoor/outdoor station items.
The high noise susceptibility of vertical receiving
antennas is sidestepped by using a one to four
wavelength-long wire erected at a constant
height of two to ten feet above ground, and
terminated with a 500() carbon resistor. A 1:9
ratio matching transformer is utilized at the
(opposite) feed point end for matching this
receiving antenna to 50() coax.

Understanding the previously discussed
criteria, a rear panel socket is included on
ICOM HF transceivers for bypassing T/R
switching circuits and connecting a sep-
arate antenna directly to the receiver's
input. Transmitting and receiving antennas
should be positioned for minimum cross-
induction, and a “front-end protection” circuit
shuﬁld be included near the receiver's input
socket

RECEIVER LOW CURRENT

_PILOT LAMP

A suggested protection circuit is shown in
Figure 1. The silicon diodes are type 1N914
or equivalent, and serve as a basic limiter to
clamp high RF energy levels at the receiver's
input. The pilot lamp is a low-current type
(number 47 or similar) and acts as a fuse to
avoid high induction current damage. The
overall circuit encourages confident and smooth
low frequency DX'ing.

While older style transceivers might initially
seem fine for low frequency DX'ing, such is not
necessarily the case. Passband tuning, IF level
notch, and a continuously adjustable noise
blanker, for example, are vitally important for
combatting the unique types of low-band
interference. A panel-selectable receiving
preamp for beverage use and balanced RF/
mixer circuit designs also support high sensi-
tivity, wide dynamic range, and low noise floors.
ICOM'’s industry-leading designs in these
areas are a world-recognized standard of
reference.

The classic amateur radio proverb, “If you
cant hear them, you can't work them,” is
especially true in low frequency DX'ing, and the
cornerstone to that success is operating
flexibility with superb performance equipment.
ICOM's innovative HF transceivers stand proud
in this area with professional performance,
superb reliability, and incomparable customer
support. You're free to chase the “rare ones”
with maximum confidence. Ready to experience
the challenge and excitement of low frequency
DX'ing in top style? Tune in with ICOM and enjoy
DX'ing with a winning edge!

HIiZ

INPUT - o LOZ

IMPEDANCE
MATCHING
UNIT

select another memory, and continue the search

o - 1-4 WAVELENGTHS —
while awaiting your opportunity to contact the SILICON m

previous station. A “DX window” and split oo e T ot
frequency operating concept is often utilized on ~ .

160 meters. By Gentleman's Agreement, non- | FIG, 1: Front end protection circuit and beverage receiving antenna for low
U.S. stations transmit without QRM in the range | frequency DX 'ing.

ICOM America, Inc., 2380-116th Ave. N .E., Bellevue, WA 98004 Customer Service Hotline (206) 454-7619
31350 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349
ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond. B.C. V6X 2T4 Canada
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THE IC-735
HF TRANSCEIVER

BUY YOUR HF FOR PERFORMANCE
NOT BY THE POUND

All HF Band Transceiver/
General Coverage Receiver

'HM-12 Scanning Mic Included

12 Memories/Frequency and
Mode

105dB Dynamic Range

All Modes Built-In USB, LSB,
AM, FM, CW

The 1C-735 is a heavyweight when
ou compare features and performance.
Yther transceivers may weigh more than
he advanced IC-735 compact HF trans-
eiver, but inch-for-inch and pound-for-
ound, the IC-735 outweighs them all.

Ultra Compact. Measures only 3.7
iches high by 9.5 inches wide by 9

iches deep and weighs only 11.1 pounds.

'ithout question, the IC-735 is the best
.F transceiver for mobile, marine or
ase station amateur operation.

All Amateur Band Coverage. Its a
igh performer on all the ham bands.
lus it includes general coverage recep-
on from 100kHz to 30MHz. May be
asily modified for MARS operation.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, Irving,

12 Memories, Frequencyand MODE
may be easily stored andretrieved in the
|2 tunable memories.

Exceptional Receiver. To enhance
receiver performance, the 1C-735 has a
built-in receiver attenuator, preamp,
and noise blanker. PLUS it has a 105dB
dynamic range and a technologically
advanced low-noise phase locked loop
for extremely quiet rock-solid reception.

Simplified Front Panel. Controls
which require infrequent adjustment are
placed behind a unique hatch cover on
the front panel of the radio. The hatch
cover is designed to protect seldom
used controls from being accidentally
knocked off line, but also provides easy
access. The large LCD readout and con-

‘.'1.. r = — |'_:_: .

PUWER GAIN

AN

veniently located controls enable easy

operation, especially important for the
mobile environment.

More Features. FM built-in, HM-12
scanning mic, program scan, mode scan
and memory scan. Switchable AGC,
automatic SSB selection by band and
RF speech processor. Continuously
adjustable output power up to 100 watts,
12V operation, 100% duty cycle and deep
tunable notch filter.

Options. A new line of accessories
are available, including the AH-2 mobile
antenna system, AT-150 whisper quiet
automatic bandswitching antenna tuner
for base station operation and the PS-55
power supply. The IC-735 is also com-
patible with most of ICOM's existing line
of HF accessories.

See the IC-735 performance heavy-
weight at your local authorized ICOM
dealer.

75063
ICOM CANADA. A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 7351086




/3 INTERNATIONAL

Number 38 on your Feedback card

Edited by Richard Phenix

NOTES FROM FN42

Happy New Year, China! (Year of
the Dragon begins on February
17th); its Lantern Festival is on the
3rd. New Zealand celebrates
Watangi Day on the 6th; there are
four Independence Days in Febru-
ary: 4th—Sri Lanka, 7th—
Grenada, 18th—Gambia, and
27th—Dominican Republic. It is
Constitution Anniversary in Mexi-
co on the 5th. Other dates to
remark upon in DX contacts, 8—
Revolution Day, Irag; 11—Nation-
al Holiday, Iran, Founding of the
Nation, Japan, Youth Day,
Cameroon, in the U.S. on the
12th, 14th, and 15th are Lincoln’s
Birthday, Valentines's Day, and
Washington's Birthday, 18th—
Democracy Day, Nepal, 23—
National Day, Guyana; 25—Na-
tional Holiday, Kuwait, Victory

Day, Czechoslovakia; and the
28th is Kalevala Day in Finland.

ROUNDUP

Hesponse to the idea of devel-
oping a Universal Application
form for requesting operating per-
mits has been enthusiastic. The
first responses, from ZL2VR,
SMOCOP, PY1APS, VKINL, and
4X1MK, among others, will be re-
ported next month. Meanwhile,
see box for special information re-
quired by some countries—more
of these each month in 1988.

The EEC (European Economic
Community) has undertaken a
project called Eurotra, developing
a PC that will simultaneously
translate documents into the or-
ganization's nine official lan-
guages—providing the docu-
ments stick to the 20,000 terms

SPECIAL INFORMATION REQUIRED
WITH SOME PERMIT APPLICATIONS

If you use the proposed Universal Application form printed last
month (page 78), add the following special information required for
these countries and locations.

France, Guadeloupe, Martinique, St. Martin, Mayotte, St.
Pierre et Miquelon, Reunion, French Guiana: These have recip-
rocal agreements with Canada and the US. Send three copies of
request registered airmail at least 60 days before arrival in
France—earlier for the overseas locationsto CGRP, BP 75, 94002
Creteil Cedex, France. Send an international money order for 70
French Francs (for a 3-month permit) made out to Chef de Centre
de Compatibilite des Telecommunications de Reseaux Ex-
terieurs (Postal no. 9041 99 F., Paris, France) Enclose with your
application a photocopy of the money order receipt. In addition to
the information of the Universal form, give (1) Names of father and
mother, (2) List your residential addresses for the last 10 years, (3)
List “professions exercised'' over the last ten years, and (4) Send
photocopies of both operator certificate and station license.

Portugal: Under reciprocity rules the permit will be for 30 days,
renewable for another 30 days. The fee is US$20 and should be
sentto Rep-Rede dos Emissores Portugueses, Rua D Pedro, V,
7-4, 1200 Lisboa, Portugal. Special info: send father’s and moth-
er's names and state your profession. Your permit (license) must
be picked up personally at the CTT (Correos, Telephone and
Telegraph) office in downtown Funchal, Rua Conde Redondo,
79, 1189 Lisboa Codex. The ARRL says hams have had success
going to that second address personally, doing the paperwork,
paying the fee, and returning the next day for the license.

Spain, Islas Baleares, Islas Canarias, Ceuta o Melilla: Write
the Ministerio de Transportes y Comunicaciones, Direccion
General de Correos, Subdireccion General de Telecomunica-
cion, Seccion de Contratacion y Autorizaciones, Plaza de Ci-
beles, Madrid 14, Spain, with a self-addressed envelope, at least
3 months before your planned arrival, with a postal order for Pese-
tas 1600 made out to Jefe de los Servicios de Telecomunica-
ciones de Madrid, on which you must write your callsign . If you are
going to use an EA’'s QTH, give his(her) callsign and indicate that
individual’s willingness to have you do so. Specify that you are
requesting a temporary license (which is good for one year).

LUBBF/OA4QC (right) with Jorge Taboada and Armando Garcia.

programmed. (El Pais, Madrid,
guoted in World Press Heview.)
Wouldn't that be a handy gadget
for CQ DX calls to India, if it could
be converted to cover listeners
who might be speakers of any of
that country's 16 major lan-
guages! |t should save money. Ac-
cording to The Economist, Lon-
don, transiations and inter-
pretations in the EEC use up a
third of the annual budget of two
billion dollars. Some 800,000
pages get translated at a cost of
$500 per page. Money saved
would be available to other EEC
projects such as "' Framework,”” a
program ‘to weld the brainpower
of the Community's 12 nations
into a single force to take on the
US and Japan in every depart-
ment of industry'’ including the
communications fields. Planners
for the future of information tech-
nology and telecommunications
will have to keep an eye on EEC
activities!

Argentina (via Peru): Along
with his re-subscription to 73
(*'| believe | can take a chance
with your fine magazine again,
Wayne!”’), Dr. L.M. Moreno Quin-

tana (h) LUBBF/OA4QC (see
photo), Consulado General de la
Republica Argentina, writing from
his Embassy in Lima, Peru, brings
us up to date on his activity as
Argentina’s delegate to the 1st to
the 5th Conferences Interameri-
cana of Telecommunications. In
the 3rd, with Silent Key PY1AX,
Mario Romero (Peru), and Pollini
(Chile), the idea of the "'Lima Con-
vention' was born. In the 5th, with
the help of Gustavo OA4AJ, long-
time secretary of the IARU, the
Lima Convention was approved.
Now, If you are an American ham
and you have a valid American
license (no matter whether or not
an American country was your
birthplace), you can apply for the
same kind of license in another
American country. This means
there is no longer need for re-
ciprocal licenses between Ameri-
can countries.

LUBBF also writes, "'l was also
in Nairobi, Kenya, in 1982 at the
Plenipotenciaries Conference of
the International Communica-
tions Union. | operated several
times 5T4ITU, put by the Radio
Society of Kenya at the disposal of

the US.

DOWN UNDER DX GUIDE

The Australian Radio DX Club offers an excellent publication for
new DXers, An Introduction to Amateur Radio DXing. The 24-page
guide covers every major topic that new hams and shortwave
listeners (SWLs) may find confusing about DXing on the ham
bands. The booklet discusses various communications modes,
operating techniques, nets, logs, QSLing, and awards. It also
recommends sources for other information on DXing both in and
outside of Australia. The guide is available for 10 IRCs (Internation-
al Reply Coupons), which includes the cost of airmail postage to

The Australian Radio DX Club features a number of useful
membership services, including SWL books, reporting guides in
French, Spanish, and Indonesian, log sheets, and band charts.
Anyone interested in Down Under DXing should contact the club at
60 Richardson Road, Croydon, Victoria, 3136 Australia.

G'day and good DXing!—NASE
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You’ve Got Our”e”l\lumber

Orders and Quotes Toll Free at 800-444-4799

Effective January 18, 1988, call our new number from all 50 states.

l YAESU @_ 1ICOM KENWOOD

DISCOUNTS =y e 4 eathkl
FOR AMATEURS e eIl e G ol _Selected

T OO MO o roducts at
EGE VIRGINIA >0 | — : N :

14803 Buiid Amernica Dnive, Bidg. 8 ] IC 751A TS-140S

Woodbndge. Virgima 22191 1
Information: (703) 643-1063 HF Transceiver with HF Transceiver with

Sernce Dept (703) 494-8750 General Coverage Receiver General Coverage Receiver

Fax: (703) 494-3679

Store Hours® M-F 10—6
Sat. 10—4

Order Hours: M-F 9—7 : ) -
Sal 10-4 FT 23/33/73

EGE NEW ENGLAND Mini HTs for 2m "I e @ TS-940S

8 Stiles Road 220/ 440 MHz T - HF Transciver with
Salem, New Hampshire 03079 General Coverage Receiver

New England (NH Included) |C 3200

Toll Free: 800-444-0047 FT 727R Dual 2m/ 440 MHz Mobile

info & Service: (603) B98-3750 )m /440 MHz Dual Band HT : : Corsair ll

Store Hours: MTUWF: 10— 5 - | T | 5 | Model 561
Th: 12—8. Sat 10—4 N . IE g - HF Transceiver

IACOMBEDD

Our associate store s IC 275A T™ 221A/321)A421A
Davis & Jackson Road, P.0. Box 293 All-mode Transceiver 2m/ 220/ 440 MHz Mobiles
Lacombe, Louisiana 70445 FT 767GX

Info & Service 15{]‘” 882-5355 All Mﬂ{jﬂ TFEHSEE[UEr : | rallse :- — - -.+. Paragnn

E m hm:q with CAT System suEw - L £ ey Amateur Transceiver with
' i - = General Coverage Receiver

Terms: No personal checks accepted = ) = ,.

Prices do nol include smpping. UPS : e

COD tee: $2.35 per package Prices are | = e ==

subject to change without notice or e Ny, =

obligation. Products are not sold for LR 1}* -

evaluation. Authorized returns are sub- gAYy =

ject to a 15% restocking and handling

fee and credit will be issued lor use on NEW TN

your mex! purchase. EGE supports the New

manulaclurers' warranties. To gef a FT 757GX Mark |l : Improved
copy of a warranly pnior 1o purchase, HF Transceiver with TH 21 5 AT

call customer service al 703-643- 1063 :
and it will be furnished al no cost GEHEI’E| EG'IJBI"EQE Receiver 2m Handheld

™ i TH-25AT/45AT
] | k| 2= Tiny HTs for 2m/ 440 MHz

gj?;::g:tﬁ:; | J i-; | Micro 2AT/4AT
Available - Send $1. ' Mini Handhelds

= for 2m or 440 MHz
FRG 9600
Scanning Receiver IC 02AT/O3AT/04AT
or 60-905 MHz FM/AM/SSB | Handhelds for 2m/220/440 General Coverage Receiver

Amateur HF Bands = ALD-24T

Cushcraft, Butternul, KLM, Compact Dual-band Mobile
Moy iy Gan: S o Computer Stuff Accessories |ty
]

ey = __ ar

Gorden. Hustler, Larsen,

Antenna Specialists, UNARCO-ROHN | Packet Controllers AMPLIFIERS

Centurion, Smiley TRI-EX Kantronics and MFJ Vocom, Daiwa, TE Systems,

2 k Amp Supply, Mirage. Alinco,
altennas in Sioct HY-GAIN Amateur Software | Ameniron. Tokyo Hy-Power

and Handhalds Ask for package quotes on Ham Data Software for RF Concepts SONY
complete tower assemblies Commodore Compulers ANTENNA TUNERS Heceivers
Evervthing from mini rubber ncluding Phillystran, Ask for Descriptions
verything including Phillystran, guy P Amp Supply, Ameritron, MFJ REGENCY

duckies to huge monobanders jwire, antennas, rotators, eic
RTTY/Morse/Amtor BEARCAT

ASK FOR PACKAGE ROTATORS Hardware and Software and ﬁﬁfﬁ.":ﬁ.fﬂﬂf:':g:: A

DEALS ON ANTENNAS Kenpro, Alhance, Daiwa. packages by Kantronics, Paddles, Headsets, Clocks, CB RADIOS
AND ACCESSORIES Telex Hy-Gain Microlog, HAL, MFJ, & more Books, Power Supplies Midland, Cobra, Uniden

Also. ..
g8 To Order Call Toll Free: 800-444-4799 €(€ :

Short Wave Listening
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CIRCLE 133 ON READER SERVICE CARD




0ALQC

Or. L. M. MOSENDO QUINTANA (h) LUBBF

ex HS1IMQ, EAAMO, TIZMQO vy YEI}AEN
CONSULADO GENERAL DE LA REPUBLICA ARGENTINA
Pablo Bermudez 143 2do. piso
LIMA 1,

PERU

the delegates with valid ham li-
censes...| [have been] working on
a long book since the 1960s about
the history of radio amateurs. It is
almost finished."”

Belgium. From May, 1987, to
the end of November 1988,
ON4RIP (Rest in Peace) will be on
the air, operated by hams from
Radioclub Ypres and also from
elsewhere in Belgium, France,
Germany, and the U.S. The occa-
sion: commemoration of the more
than 600,000 who died 70 years
ago in the 3rd battle in the Ypres
Salient Fields. A special award,
the Requiem Award, will be is-
sued for a contact with ON4RIP
(SWLs eligible). Send 10 IRCs,
US$7, 5 British pounds, 300 BF,
15 FL, 15 DM, 15 SFR, or 10,000
Lira to leperse Radioclub v.z.w.,
PO Box 32, 8900 leper, Belgium.

Brazil. PY1APS writes: In April
1981, Joao Havro PY5AVR made
a CQ DX call which was answered
by Edmund Gorecki SP2WI from
Gdynia, Poland. Joao was de-
lighted to have the chance to ask if
there were Havros still in Gdy-
nia—his grandfather, Luis, had
moved from there to Brazil but left
behind a brother, Joseph, with

Edmund Gorecki SP2WI. (Fhoto
by PY5AVR)

whom he had lost touch. A week
later SP2WI was able to report
that there was a Henrik Havro
there; he turned out to be
Joseph's son—and a few months
later Joao visited Gdynia and his
relatives there; he had an eyeball
QSO with Edmund Gorecki, who
gave him a tour of the city.
PYS5AVR visited again this sum-
mer and was distressed to find his
ham friend SP2WI| seriously ill and
in financial straits with medical ex-
penses., Hams helping hams:
Joao has asked his friends in
many CW Brazilian Groups and
elsewhere for contributions to
help SP2WI, at UL Kastelanska,
1, 81412 Gdynia, Poland.

Israel. April 9, 0001-2400 UTC,
Single op, SSB and CW, world-
wide, Israel ARC 40th Anniversary
contest on 1.8, 3.5, 7, 14, 21, 28
MHz (30 kHz from bottom of band
recommended for CW). Purpose:;
to contact as many Israeli amateur
stations with different prefixes
and locations as possible. Details
in the March column if space is
available! Don’t count on it!

Korea, Republic of. HL5AP
sends New Year's greetings:

IARU’s Region 3 Seventh Gen-
eral Convention will be held in
conjunction with the 1988 Olym-
pics, beginning with a Board of
Director's meeting on Saturday
October 8. Park Sung Bang
HL1AFR, vice president of KARL,
will be chairman. Opening cere-
monies will be at 0930 on Monday,
the 10th. That evening will be the
ROK Minister of Communica-
tions’ dinner. Conference ses-
sions end Friday, the Board meets
again that afternoon, the KARL
dinner is that evening, and IARU
Administrative Committee meet-
ings will occupy the weekend.

New Zealand. The September,
1987, issue of 73 had the Bay of
Plenty earthquake story; here is a
picture. Ordinarily we would not
use it since we had to reproduce it
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from a magazine page and that
(all contributors please notel) can
rarely be done satisfactorily for
technical reasons. In this case,
just the twisted lines tell the story.
(Thanks to ZL2VR, and to Crusa-
dermagazine for May/June
1987.)

Sweden. SSA (Sveriges San-
dareamatorer) announces two
new awards, starting date Janu-
ary 1, 1988: W/H/ASA (Worked/
Heard All Sweden) and SLA
(Swedish Locator). (See Figs. 1
and 2.) The general rules are the
same for both: All contacts to be
made from the same QTH or with-
in a radius of 150 km (90 miles);
each contact must be on the
same band and mode, but differ-
ent contacts valid for other mod-
es and bands: stickers issued for
2xCW, 2xPhone, 2xSSB, and
2xRTTY; valid as different bands

SLA: Available to SWLs also:
locators according to the new
Maidenhead World Locator Sys-
tem (324 Fields, each having 100
locator squares—designations
consist of two letters and two
numbers, like JO89, which is SM
COP’s locator). The basic award
is for 25 Swedish locators;
stickers issued for 35, 45, 55, 60,
and all 64. Award fee: 30 kroner,
LIS$5, or 10 IRCs; stickers are 5
kroner, US$1, or 2 IRCs each.
Mail as above.

are HF 1.8, 3.5, 7, 10, Continued on page 99
14,18,21,24, and 28
MHz, with separate Call Laen Code for
awards for 144, 432, Area laen
and 1296 MHz and 1 Gotland Island |
Satellite. Earth re- o Norrbotten BD
peater contacts not Vasterbotten AC
valid. Applicants
must be rri:epmbers of 3 Jamtland z
an |ARU-associated ga;t!:::;"'r"land I
amateur radio orga- g
nization. Confirma- 4 Kopparberg W
tion with QSL cards Orebro 5
or equivalent re- Varmland S
quired plus a list of 5 Vastmanland U
them in alphanumeri- Ostergotland =
cal order. Applicants Sodermanland D
outside Sweden may Uppsala 1
have QSL cards G Skaraborg R
checked by the
Award Manager of AVERON) i
: : Boteborg and Bohus O
the domestic nation- lland N
al amateur radio or- sl '
ganization and sub- 7 Malmohus M
mit only a confirmed Kristianstad L
GCR list of the cards. Blekinge K
Send to The Award Kalmar H
Manager, SSA, Ost- Kronoberg G
marksgatan 43, S- Jonkoping F
123 42 Farsta, Swe- 0,5 Stockholms laen E
den. WASA fee for Stockholm City A
each award: 30
Swedish kroner, :
US$5, or 10 IRCs. FeT
Class Europeans Non-Europeans
3 All Swedish laens All eight call areas
on two different bands
2 All laens on three All laens
different bands
1 All laens on four All laens on two
different bands different bands
Plaque All laens on five All laens on five
different bands different bands

Fig. 2. Requirements for WASA.
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Model 7510 Frequency Counter / Wattmeter

With ARI's new AR-460D,

This 2-in-1 laboratory/portable, compact, dual function digital frequency ;
counter/wattmeter makes frequency and power readings easy. the first hand-held LCR meter

The optional battery pack converts Model 7510 to a portable field service

that also measures Dissipation

instrument. The frequency counter measuring range is 10 Hz 10 1.25 GHz. Factor. Measure a capacitor’s
The wattmeter power measuring range is 100 mW to 5 kW over 2 to leakage and capacitance too,
&?EEH;';GETE;LSHM&M elements ordered separately. thanks to the AR-460D’s state-
auithorized Coaxial Dynamics uf-—_lhe-art, !‘ast—measurcmanl
mpm&ant&tig& or e ) dﬂSIEH that rivals bench melters
distributor in — costing up to five times more,

our world-wide
sales network.

COAXIAL
DYNAMICS, INC.
15210 Industrial Parkway A T N =
Cleveland, Ohio 44135 . i -
216-267-2233 1-800-COAXIAL NG 0.1uH t0 2H in 5 Ranges
Telex: 98-0630 » 1% Basic Accuracy
Service and Dependability...A Part of Every Product CAPACITANCE
* 0.1pF to 200uF in 7 Ranges
CIRCLE 186 ON READER SERVICE CARD * 1% Basic Accuracy
RESISTANCE
* 0.1 ohm to 20 MegOhms in 6
Ranges
* (0.5% Basic Accuracy

If your only requirement is to
accurately measure capacitance,
then the AR-360D is the
instrument for you. It’s the only
hand-held capacitance meter
available that also measures
leakage. Use it to measure from
0.1pF to 20,000uF in 9 ranges,
BENEFITS FOR YOU with 1% basic accuracy.

t Insurance, Operating Aids, For information on our
torel complete line of quality test
equipment, including PAL®,
MEMBERSHIP APPLICATION EPROM and EEPROM
Name programmers, IC testers,
Street DMM’s, and DPM’s, or for a
City Prov./State copy of our catalog, call us at:

$25 in LS. $33 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere. in U.S. funds) (800)

Persons age 17 and younger may qualily for special rates, write for application.
For postal purposes, fifty percent of dues is allocated to QST, the balance for membership. 654_9838

Expires

Bank. No. Expires g AMERICAN

The American Radio Relay League RemrKE lﬂ(

ARI / VALUE BEYOND MEASURE
®PAL is 2 trademark of Monalithic Memories Inc.
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ORDER DESK HOURS (Eastern): Flectronic Equfpmenf Bank STORE HOURS (Eastern):
MONDAY-FRIDAY 10 AM.to 5 P.M. 516 Mill Street N.E.. Vienna, VA 22180 Same as Order Desk Hours

SATURDAY 10 AM.to 4 P.M. Closed Mondays
Technical and VA orders call (703) 938-3350 Telephone (703) 938-3330 Thursday 10 A.M. to 8 P.M.

Electronic Equipment Bank—Order Toll Free 800-368-3270

MOBILE HANDSET | pATONG AUTOMATIC | HANDHELD SCANNER
NOTCH FILTER =

* Automatically notch out
heterodynes, whistles.

* Get nd of *tuner-uppers’
on NET frequencies.

* | second is typical lock
time/covers 270 Hz to 3.5 Khz

* Auto/Manual operation in
Natch or Peak modes.
ANF...$119.95 . s4. UPS

DATONG MULTIMODE
AUDIO FILTER

* Covers NOVICE 220 MHz band! §i o e e o
* 16 Memories!/Scanning. e

* Delay/Lockout/Priority.
* 26-30, 60-80, 115-178, 210-260, {re=
410-520 MHz, NICAD power. 1

BJ200...$229.95 : 54 UPSs.

* Handset w/PPT switch.

* Bracket w/DTMF, speaker &

volume controls,

* Upgrade your ‘mobile’ image!

Specify YAESU, ICOM or KENWOOD.,
HSC701Y, 1'or K...$79.95 + s4. UPS

* SSH, SSB & PEAK, SSB & NOTCH,
CW & RTTY!

* If you need an audio filter this is it
FL2...$159.95 : s4. UPS

* The ultimate audio filter: same as
FL2 but with AUTO NOTCH!
FL3...$229.95 . 54 UPS

DATONG DIRECTION

* 12/24 hour display,
* Quartz movéement
Gold or silver dal

* Enjoy SHORTWAVE or EXTEND frequency
for YAESU FRG9600 and ICOM R7000 radios
* The following have PL259 connecters

for YAESU FRGS9600:

* FC965DX...$149.95 20 kHz - 60 MHz
* FC1300...$199.95, 800 MHz - 1300 MHz
* WA965...$109.95, 30 MHz - 1.5 GHz

* Control consale for ease of operation
switches converters and antennas in/out,

CC965...$119,95,
* FC7000 for ICOM R7000 with type ‘N'

connecters., 20 kHz-60 Mhz...$159.95
* FC965DX, FCI1300, WAS65 & FC7000 can be
used without Control console and are
powered from: FRG9600 or R7000
DIPMETER /“’\\
* 1.5 to 250 MHz. Y R
* 6 plug-in coils, N
® Use as OSC for Y \ |
receiver alignment.

* See the review in
*73" Magazine (nov, 87).

DM-4061...$79.95 + s4. ups

RF SIGNAL GENERATOR

B e b e

* Doppler DF system for FM receivers,

* User attaches his own ¢oax, antennas & speaker,
* Normal transeeive aperntion even while DFing!
* 20 - 200 MHz, dependant on users equipment,

DF...$329.95 . s&u.

COMPUTER INTERFACE
AEA PK 232

Loy

* GaAs FET preamp.

* Compact solid state
POWER Amplifier in
30 or 50 watt models

* ICOM, KENWOOD or
YAESU from:
$169.95 and up!
CALL FOR DETAILS.

¥ * Turn your HANDHELD
into a Mobile Giant!

* Attach to any RS232 compatible
computer for CW,RTTY,ASCILAMTOR,
PACKET and WEATHER FAX (Epson
MS-80/RX-80 for Fascimile).

* The PK 232 is THE UNIT to buy!
EEB includes the AC Adapter

#571512 with purchase! * 100 KHz ~ 150 MHZ —
PK232... {9 450 MHz on harmonics. - ;o
* RF output 100 mVs. ' -
T REL 1988 cATALOG e °

SG-4160...$149.95 + 54, I <9,

SWR/RF ANTENNA METER
* Read SWR, RF power
and field strength

* 10 or 100 watt range.
* 1.7 to 150 MHz,

SWR3P...$19.95 + s4. ups

* Finally a speaker/mike
we can all afford!

* For ICOM, KENWOOD or YAESU.
Specify YAESU, ICOM or KENWOOD,

DMC537Y, | or K...$19.95 « 54, UPS

SHORTWAVE!

CALL OR WRITE TODAY!
36 Pages over 300 items for the SWLer!

* We ship world-wide 10 miles west of Washington, D.C. | ELEC_TRONIC EQUIPMENT BANK
* Shipping charges not included Sorry—No COD’s | , 516 Mill Street, N.E.
* Prices & specifications subjectto 10-5 Tues., Wed., Fri. 10-9 Thursday gy Vienna, VA 22180

change without notice 10-4 Saturday Closed Sunday and Monday Order Toll Free: 800-368-3270

Technical and VA Orders (703) 938-3350
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7/ 3 INTERNATIONAL

from page 96

BRAZIL

Carlos Vianna Carneiro PY1CC
Afonso Pena, 49/701
20270-Rio de Janeiro

Brazil

[The following information about
the Abrolhos Archipelago ‘‘for, |
hope, the January issue,’ was
doomed to appear no earlier than
this month even before it was
mailed, on November 16. Yes, it
frustrates us, too, but a basic
deadline requires receipt of mate-
rial on the first of a month for the
issue dated two months away—
the first of November for the Janu-
ary issue. (Brief, important, news
sometimes can still make it if
received two weeks late.) Since
PY1CC's Fernando de Noronha's
article had to be held until this
issue, we are giving just bare-
bones facts from his just-received
article and are asking him instead
fo give us an after-the-event report
later—Ed.]

DXpeditions to Abrolhos
Archipelago (SA-19 in the Islands-
On-The-Air—the IOTA—Directory
of Islands) are so rare | don't even
remember the last time amateurs
operated from there. Now Donald
Cutrin PY1WO is taking a group
there early in January to stay until
the 24th, and also taking an elec-
tronics technician, Carl PY1CC.
The call will almost surely have
the 6EMM suffix with special pre-
fix. On CW, the 020 frequencies
will be tried, with up or down split
frequencies if pileups occur. SSB
mode as usual, 3.800, 7.080,
14.195, 21.195, and 28.510 kHz,
with split operation, 5 up or down.
So IOTA Awards hunters and
World Prefix hunters be alert! QSL
manager, PY1EMM, Avenue
Brasil 9020, CEP 21030, Rio de
Janeiro, R.J., Brazil.

FERNANDO DE NORONHA

Steve NN7X/PY1ZBH mixed
fun with pleasure by operating
with the special callsign ZY0ZZB
while on holiday in Fernando de
Noronha ((PYQF) from July 1 to
10.

Peter VE3PHH was to have

-

The homemade G5RV multiband

antenna and telescoping pole
extended to 10 meters.

gone with Steve but had to cancel
out for business reasons—a
pity because Peter would have
brought another rig and antenna
from Canada. Steve, operating on
all bands and only a few hours
each day, made 1,521 CW and
SSB contacts and worked 112
DXCC countries. The island’s
many attractions were such that
he spent more time on the beach-
es and in general sightseeing than
operating.

F.N., a tiny archipelago be-

longing to Brazil, is only 4 de-
grees south of the equator in the
South Atlantic, some 450 km off
Brazil’s northeast coast. Per-
haps because of this close prox-
imity to the equator, propagation
was decidedly weird. In the momn-
ings and early afternoon it was es-
sentially one-way. Steve could
hear many stations but could not
work them, nor were his many
CQs answered. Later in the after-
noon, good signal reports were
generally obtained from Europe,
Africa, and the Americas, and
pileups occurred.

Interestingly, there was abso-

lutely no propagation to the
Pacific, East and South Asia, and
Oceania on any band at any time.
There was very little to W6- and
W7lands and Western Canada.
Also, there was never any propa-
gation on 160 meters although
Steve had 160 capability and tried
repeatedly.

His rig was an ICOM 735 run-

ning 50 to 100 Watts, a Hy-Gain
14AVQ vertical supplied by Hank

2Y0ZZB and the 14AVQ vertical
on Fernando de Noronha.

N6HJ, and a G5RV muitiband
wire antenna which Steve made
up in Rio de Janeiro just before
going to the island. There are no
trees or other supports available,
so the G5RV was put into an in-
verted-vee configuration hoisted
on a homemade aluminum pole
telescoped to a 10-meter center
height.

Steve said the success of his
operation was due to the out-
standing assistance of the Brazil-
ilan amateur radio community,
and gave special thanks to Ar-
mando PY1ECL, Ron PY1BVY,
and Vasco PYQFG.

CHILE

Patricio Fernandez H. CE3GN
Casilla 14781

Santiago

Chile

[CE3GN was one of our coniribu-
tors to the first International sec-
tion in April, 1983. DXCC twice
(the second in RTTY), he is an
active member of the Radio Club
de Chile, surely one of the first to
be formed (in 1922).—Ed.]

| would like to draw your atten-
tion to the ever-increasing prob-
lem of interference by nonli-
censed stations. Being an avid DX
chaser, most of my radio opera-
tion time is devoted to listening in
between 14.070 and 14.100. It is
not rare to find amateur phone
stations in this segment of the
20-meter band who, by ignorance
and/or plain convenience, carry
out conversations, possibly think-
ing that it is an excellent hideout

or that nobody is listening to them.
All the stations | have heard have
been Latin American, and in most
cases just a few convincing words
of warning have been sufficient
for them to QSY to above 14.100.

This type of interference is not
the real problem, however. The
real and incredible interference
situation is carried out by non-am-
ateur, nonlicensed, totally pirate
stations that are operating on this
segment of the band. Throughout
the past 12 months | have been
patiently monitoring a couple of
stations that appear daily at
around 14.091 on USB phone.
The language is Spanish, and by
their accent | am positive they are
not CE, LU, or OA. As the trans-
mission comes from the north,
and considering propagation and
time, | have no doubt they must be
situated around HK- or YVland,
with a slight chance of being HC
or CP.

| have monitored the same sta-
tions (same voices) almost every
day at around 2300Z to 0200Z.
Earlier than that | am at work, so
no monitoring by me has been
made at other times when they
might also be active. Their topics
of conversation are strictly com-
mercial and very obscure. | would
not be surprised at all if it were
related to narcotraffic. Every time
| have attempted to chase them
away, they have answered back
with extremely obscene language
and have ignored my warnings.
The few times | have been suc-
cessful in making them QSY—
with some convincing bursts of
RYRYRY from my RTTY trans-
mission—they have limited their
shift to a few kHz up or down and
have continued their illegal opera-
tion. They have never given a call-
sign of any sort, and their usual
calling procedure is by a certain
type of whistling on the micro-
phone.

The reason for telling you of my
experience is that | am convinced
many of you who usually operate
RTTY on 20 meters have heard
this illegal activity, and if we ex-
change information we may rapid-
ly be able to locate these sta-
tions—or at least find out more
about them. In that event we could
inform the local authorities of the
country(ies) involved so that they
could do something about the
situation.

If any of you readers feel you
have information please let me
know as soon as possible so that
| may coordinate some action and,
hopefully, get rid of these disgust-
ing intruders.
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Have you been trawling the bounding main for a new product? We have just
netted it—the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the Wi 38
repeater receiver and transmitter. Scuttle
individual tone cards, all 38 EIA standard
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module
additional option is a DTMF module for $59.95. This module allows complete $149.95 Digital CTCSS module
offsite remote control of all TP-38 functions, including adding new customers or
deleting poor paying ones, over the repeater receiver channel.

Other features include CMOS circuitry for low power consumption, non-volatile
memory to retain programming if power loss occurs, immunity to falsing, pro- NOW a ‘TCC’S
grammable security code and much more. The TP-38 is backed by our legendary C
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

COMMUNICATIONS SPECIALISTS, INC. @B
——

2 426 West Taft Avenue + Orange, CA 92665-4296
Local (714) 998-3021 = FAX (714) 974-3420
Entire US.A. 1-800-854-0547 T
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Number 39 on your Feedback card

by Larry Ledlow, Jr. NASE

A Brief Look Ahead

A reader called me the other
day to say how glad he was "'to
see 73 had finally entered the
1980s."" Editors always like to
hear good things about their
magazines, and | am no different.
There's something special about
a stroke of the ego. Constructive
criticism serves a good purpose,
but a compliment always seems to
make worthwhile the long hours
and sheer madness in the rush
towards deadline.

73 has entered the 1980s, all
right, and we're headed for the
next decade—nay, the next cen-
tury—PDQ! It's one thing to be up
to date, but it's quite another to
look ahead, to set goals, to plan,
and finally to take steps toward
those goals. My motto for the
magazine: Communications tech-
niques and technology for today
and tomorrow.

Taking a look at feedback cards
and talking to subscribers at the

hamfests, it's very easy 1o con-
clude the majority of our readers
are insightful, technology-orient-
ed, and like to keep informed.
Newcomers to the hobby pick up
73 because of our friendly ap-
proach. No doubt about it, readers
turn to 73 as a modern, practical
and useful information source,
They've grown tired of silent key
lists, DXCC certification debates,
and endless contest announce-
ments.

We're picking up momentum,
moving ahead like no other ham
magazine can, because the read-
ers want it that way. We'll take you
to the future. We're excited about
the future. Let’s take a brief look at
just a few things that will happen
in the next several years.

WARC 1991

Wonderful days lie ahead.
Before long we can all bask in
the warmth of increased sunspot
numbers and better propagation.
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Just think, 20 meters will be
open 24 hours a day, and a light
breath on the mike will snag a
contact. Great! Take advantage
of it while you can, because
the next sunspot cycle peak
may come along when ham radio
is all butdead on HF . . . unless we
start planning right now.

I'm pretty optimistic and upbeat
about the future of ham radio. At
the same time, let's take a look at
some major forces that threaten
the HF ham bands.

International shortwave broad-
casting is big business. Just scan
across 6, 9, 11, or 156 MHz some
day with that general coverage ca-
pability built into your transceiver.
Wall to wall signals, right?
Whether for God's word, the Com-
munist Manifesto, or Quechua
Christmas carols, millions of peo-
ple the world over listen to interna-
tional broadcasters, and the num-
ber i1s increasing.

You can bet the broadcasters
are aware of improving band
conditions. And as more and
more broadcasters vie for the
same frequency allocations, inter-
ference will no doubt increase.
The stations received more fre-
quencies at the last World Admin-
istrative Radio Conference
(WARC) in the late 1970s, but the
increase failed to satisfy today's
incredible demands on HF band
space.

The pressure on frequency allo-
cations comes also from in-
creased needs of military and
commercial interests. All three HF
user groups are well organized.
Guess where they're going to look
for more frequencies at the next
WARC? You got it, the ham
bands. Hams occupy some pretty
favorable frequencies, like 20 and
15 meters, and unless we get or-
ganized and plan ahead, we may
see a reduction in our frequency
allocations!

The next WARC, probably to be
held in 1991, is practically around
the corner. Don’t kid yourself. The
broadcasters are already plan-

ning!

Upward Bound

AMSAT's Phase |V satellite in
geosynchronous orbit is some-
thing else to look forward to in the
early 1990s. The satellite will orbit
above the same point on Earth,
more than 22,000 miles above the
equator, just like today's commer-
cial communications satellites.
The convenience of a geosyn-
chronous hamsat will hopefully
turn on a lot of folks to space com-
munications. A repeater in the

T ———————————————————————————————————————————————————

sky, | guess you could call it. No
need to schedule QS0s around
two or three 15 minute orbit “'‘win-
dows'' each day as with low or-
biters.

Increased communications ac-
tivities from the Space Shuttle and
the Space Station are also pend-
ing. More hams will turn their an-
tennas skyward to converse with
astronauts.

Think about it! It's just a few
years away. This stuff is getting
exciting!

Another Revolution

Digital technology is alive and
well in commercial and military
worlds. It's just about time for
some pretty smart gadgets to en-
ter amateur service. High-speed
A/D converters are fairly inexpen-
sive. Some smart signal process-
ing software built into an EPROM
could take care of a lot of QRM
problems. Digital filters and syn-
chronous signal detection are all
affordable and within the realm of
modern technology. We hams use
some pretty basic communica-
tions methods that digital signal
processing can handle without
any trouble at all.

More important, it's about time
we weaned ourselves from anti-
quated and inefficient (from a
band width point of view) commu-
nications technologies. I'm glad to
see a number of manufacturers—
AEA and Kantronics, among oth-
ers—laking advantage of modern
digital technigues.

Digital is the way to go, believe
me. Once you have a signal in
ones and zeros, the possibilities
for processing are endless! You
can add, subtract, delete, multi-
plex, randomize, and invert ones
and zeros in a split second with a
tiny chip. Amazing advances,
when you think about it, and it's
just around the corner!

Come Along With Us

C’mon now. I've just given you
three things coming up in the
next few years to gel pretty ex-
cited about. If you're not a techie
or a space cadel, then you ought
to at least get worked up over
the possibility of losing frequen-
cies.

73 will be there, keeping you
informed. We're looking ahead
and making plans. You, the read-
ers, are taking us there with your
continued support, dreams, and
inspiration. We're looking forward
to what will come. Together we
will share the excitement of the
future.

I'm ready. Are you?Efl



IC-735 List
IC-761 New Top of Line 2499.00
IC-735 Gen. Cvg. Xcwr $999.00
IC-751A Gen. Cvg. Xcvr 1649.00
R7000 Gen. Cvg. Revr. 1099.00
A71A Gen. Cvg. Revr. 949.00

IC-28A/H FM Mobile 25w/45w 429/459

IC-37A FM Mobile 25w 499.00
IC-900 Super Multi Band Mobile 589.00
IC-04AT UHF HT 449.00
IC-48A UHF 45w 459.00
IC-38A FM Mobile 25w 459.00
ICO2AT FM HT 399 Dﬂ

IC-u2AT Micro HT

TS-940SAT Gen. Cvg. Xcvr  $2249.95
TS-430S Gen. Cvg. Xcvr 819.95
TS-711A All Mode Base 25w 899.95

TR-751A All Mode Mobile 25w  599.95
TS-440S/AT Gen. Cvg X cvr. 1199.95
TM-2530A FM Mobile 25w 429.95
TM-2550A FM Mobile 45w 469.95
TM-2570A FM Mobile 70w 559.95
TH-205 AT, NEW 2m HT 259.95
TH-215A, 2m HT Has It All 349.95
TH21BT 2M HT 259.95
TH31BT 220 HT 259-95
TM-3530AFM 220MHz 25w

......

FT 757GX
FT-757 GX Gen. Cvg. Xcvr 995.00
FT-767 4 Band New 1895.00
FT-211RH 459.95
FT-290R All Mode Portable 579.95
FT-23 R/TT Mini HT 299.95
FT-209RH RM Handheld 5w 359.95
FT-726R All Mode Xcvr 1095.95
FT727R 2M/70CM HT 479.95
FT2700RH 2M/70CM 25w 599.95

N\

3919 Sepulveda Bivd.
Culver City, CA 90230

213-390-8003
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DTMF/steel keys!

sealed gold contacts!

» COLOR: All Wmﬁmhmmﬁ
~ OPTIONAL: Specifty DARK BROWN # Contacts
, are: WATER PROQF/DUST PROOF * Completsly
sell contained - NO RF1 » Simple 3-wire connaction »
}_ Output level adj. » Wide operating range 4 1 16 VDC »
© Wide temperature range -22° to + 160°F = Supplied with
: M.MMIM

P-7V 12KEY VERT. $53*  CALL OR WRITE
P-7H 12 KEY HORIZ. §$53° rnnmum'rm
P-8V 16 KEY VERT. $57*  “Reguest quantity pricing
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et F.
Pallock Pine California 95726

916-644- 5d44
Emphasis is on Quality & Reliability C AY.G1R.Ad4.PID
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“I convinced my club to buy a repeater controller from
ACC and I'm glad I did."”

operation is remarkable. Nol o mention the most
sophisticated autopatch ever designed lor amateur
use. Later we added the Digilal Voice Recorder for
personalized 1Ds, bulletin boards, and volee mail.

ACC's products are state-ol-the-art commercial
quality and built to last. Workmanship so solid even
the military uses them.

What impresses me even mare, though, is the supp-m:"l_
we get from the staff at ACC — both before and after the
sale. And they protect our investment through simple
Fiug in mﬁwnh: and hardware upgrades . . . new
eatures and capabilities that keep our club on top.

I feel good about recommending Advanced Computer
Conltrols’ repeater controllers. Alfter all, it's my club’s

Owur group decided to upgrade our repeater system and
| was the one asked to investigate.

We've always tried Lo have the best system around so it
was time to make some changes. We needed a control
system that was rellable, easy to hook up, cost-
ellective, and something that would free the technical
guys for more interesting projects than just keeping
the equipment running.

Everyone in the club put a few bucks into the pot and it
wWas ours!

We've found the volce messages and telemetry make
using the repeater more fun., The convenience of
remote programming and automatic scheduled

ﬂdvﬂnced money that was spent and my reputation that was on
computer the line.
conirols, incC. 2356 Waish Avenue - Santa Clara, California (408) 727-3330
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ATTENTION IBM (CLONE)
AEA PK-232 OWNERS!

Send and Receive facsimile image pictures from
your ‘““‘Video Monitor’’ screen (not just your
printer). Save pictures to disk. Set your computer
to record FAX pictures while you are away.
And lots more!

Details in the December 1987 issue of
‘“ THE SPEC-COM JOURNAL"’!
Subscriptions just $20 a year (10 issues).
Signup and SASE brings software details.

THE SPEC-COM JOURNAL™

P.O. Box H, Dept. IBM
Lowden, lowa 52255
(319) 944-5230
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Half-Square QRV-DX Monobanders

Work DX with No Tower and No Amplifier
Cut noise, cut near sigs, build DX sigs, kill QRM.
10 Meters 15 Meters 20 Meters 30 Meters
$29.95 $39.95 $49.95 $59.95

Broadside Pattern, Low Profile, Coax Feed, Ready 10 Use

Sc Highest DX Gain per Dollar

P To onder alt 35 Posagr & HanSeg and call or wrise B
1971 North Oak Lane AntennasWest
Provo, UT 84604-2138 se{ll=(801) 374-1084
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NOTCH FILTERS

SEND FOR FURTHER INFO OR $20 FOR
SAMPLE. SPECIFY OUTPUT CHANNEL
OF CONVERTER.

DB ELECTRONICS
PO BOX 8644
PEMBROKE PINES, FL 33084

NO TUNERS!
NO RADIALS!

NO RESISTORS!

"0 NO COMPROMISE!

ot

THREE EXCELLENT REVIEWS Just

DON'T HAPPEN BY CHANCE.
CALL US FOR A FREE CATALOG

& S ey o O 70, 1384 & 'Sent 73, 1

BILAL COMPANY

A 137 Manchester Dr.
Florissant, COB0816 MH: 303-687-0650 f

¥
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Introducing the only mobiles that
double as answermg machines.

Now you can stay in touch—even
when yvou're away from vour radio.

With Yaesu’s 2-meter FT-212RH
and 70-cm FT712RH, an optional,
internal digital voice recorder
serves as a convenient answering
machine for you and your friends.
And that’s just the beginning!

High performance mobiles.
The FT-212RH features wideband
recelve coverage of 138-174 MHz
(144-148 MHz TX), while the
FT-712RH covers 430-450 MHz.

An oversize amber display includes
an innovative photo-sensor which
increases the display brightness
during the day. The function buttons
are arranged in a chromatic musi-
cal scale—ideal for visually-impared
operators. You get 45 watts outpuf
on 2 meters, 35 watts on 70 cm.

s —

D/MR CALL M!"I Z

o el -
A

!

An autodialer DTMF microphone
with 10 memories, each ready to
store telephone numbers up to 22
digits long.

And, like our FT-211RH Series
mobiles, you'll enjoy surprisingly

simple controls, yet highly sophisti-

cated microprocessor-based flex-
ibility, Including 18 memories that
store frequency, offset, PL tone,

and PL mode (CTCSS unit optional).

Band or memory scanning. Offset
tuning from any memory channel.
Memory channel lockout for scan-
ning. High-low power switch.

All In an amazingly small
package, shown actual size below.

Digital voice recorder option.
Only Yaesu brings you the advanced
technology found in our digital
voice recorder option.

lj F/WHITE

VOICE

BEEP

L —

- D -".I'-.I‘Ii- CALL

MH 2

I
i

\

Yaesu USA 17210 Edwards Road, Cerritos, CA 90701

" N T . F
Ti - o

Fifgy

RPT

TONE

YARESU FT-212RH

L BN Y _E{m;ﬂ;'_ ._":_- '?-h == Y
FM TRANSCEIVER

S ——

YAESU FT-712RH

(213) 404-2700. Re

You can store messages or your
call sign—1in vour own voice, not
a synthesized replica—or give your
friends a private code for leaving
messages on yvour radio. All they
need is a DTMF microphone! Then
you can play back your messages
either in-person, or remotely by
using another radio with a DTMF
microphone. And you've always
got security because you can com-
mand your radio to respond only
to in-person playback requests.

Visit your Yaesu dealer today.
And test drive Yaesus FT-212RH
and FT-712RH mobiles. The only
radios with the power to keep you
in touch. Always.

YAESU

LOW POWER

LOW POWER

pair Service: (213) 404-4884. Parts: (213) 404-4847

Yaesu Cincinnati Service Center 9070 Gold Park Drive, Hamilton, OH 45011 (5133 874-3100).

Prices and specifications subject to change without notice. PL is a registered trademark of Motorala, Ind
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KENWOOD

pacesetter in Amateur Radio

Double Vision

KENWOQOD | 44/440MHz FM OUAL BANDER TM-7i VOL —@)— MAIN

R = SCAN SHIFT TONE REV MUTE AB.C DUAL BAND ;".— ‘#
M- e : g -
. - WL BALANCE -«satiflfll =us soL LOW

e =) 1

i
e s

DM

ACTUAL SIZE FRONT PANEL

» Separate frequency display foi * Dual antenna ports
— e e =Tl a7 B Tl o Sy e b i
l‘.Ilii!'.H‘ =L ® Ssul=Danda. e =Ll '_.:‘._r'i;'l;.'.:-l' ';J1:E=H 1LF

" ® 45 Watts on 2 meters, 35 watts on » Programmable memory and band
Deluxe FM dual bander 70 cm. Approx. 5 watts low power scanning. with memt nne
The Kenwood TM-721A re-defines e Call channel function. A special ck-out and priority watch function
the original Kenwood “Dual Bander” memory channel for each band stores » Each function key has a unique tone
concept. The wide range of innova- frequency, offset, and sub-tone of your for positive feedback '
tive features includes a dual channel favorite channel. Simply press the CALL e e aal el
watch function, selectable full duplex  key, and your favorite channel is selected! R e T e A
operation, 30 memory channels, e Automatic Band Change (A.B. i,

extended frequency coverage, large  Automatically changes tneiweun REIET kb prv e S U
multi-color dual digital LCD displays, dmj sub- barnj when a :::IL‘JFIE.I is Drmh,ﬁ y DTMF mic. includ

programmable scanning, and more » Diinl watoh funchofi allows ViiE and | I HGSSU/ISMUIECOM ,
with 45 watts of output on VHF and 1“15 receive simultaneouslv |

35 WEIHS on UHE TM'?EIIA—Tmly thE a '[: C } ) PG I.I'-;.- 3 "i.l:r:l 2 ?_-_' 2Euancy é_-'::-:._:'!.} lOCK. "
finest full- featured FM Dual Band s e e g >upplied accessories: 16-key DiMF

. from front panel or UP DWM Keys 3 c : acket, DC
iver! ; - nand mic., mounting bracket, DC cable
mobile transceiver! T |;:m:mr5 [Er*n:u’ie built-in. optional G able

© Extended ch‘f—iuer range l138 DDCJ- TSU-6 needed for decode.) :

o AT i i Rl o

age is 43;% 000 149 995 MHz. (Specifr ff; sai bkl ate
calions guaran teed on Amateur bands e et d

._ar.ly ITwo meter transmit range is 144-148
MHz. Modifiable for MARS/CAP. Permits
required.)

¢ 30 multi-function memory channels.
14 memory channels and one call
channel for each band store frequency,
repeater offset, CTCSS, and reverse,
Chani "uuia A’ and "b" establish upper
and lower limits for programmable band
scan, Lh:iHHE’IB 'C"and “d" store transmit
and receive frequencies independently
for “odd splits:

Optional Accessories Compact mobile speaker = SP-50B Deluxe
* RC-10 Multi-function handset/remote mobile speaker * PG-2N DC cable » PG-3B K E N
controller = PS-430 Power supply »TSU-6 DC line noise filter = MC-60A, MC-80,

- S

L -| |L.1" 'r:__,. ‘_;:._;r_-:':‘l

jT; _u-,w-n lecode unit *« SW-100B Comi __-_"-[ MC-85 Base station mics. # MA‘4EDD Lual
E‘- IRIpowerholl meter e SW-EGUH B Dana mopile antenna (mount Not sL phe 9 KENWOOD USA CORPOHATION
SWR/power meter s SWT-1 2 .I":'.':'HH;_: i ME 11 Mobile bracket = MC—435 LIP, DWN 2201E. Dominguez St., Long Beach, CA 90810

tuner 'EWT-:Z 70 cm antenna I.mer *SP-40 hand mic.* MC-48B 16-key DTMF hand mic.  PO. Box 22745, Long Beach, CA 90801-5745
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