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You Can Build This Code Trainer

5\ More than a mere code-practice
= oscillator, this CPU-controlled trainer
features burned-in practice groups. Flick a
switch and you have a keyer K7ZOV

12

The True Story Behind Heard Island

Fighting bad weather, shady ship owners,
and bad press, the HIDXA expedition forged
its way to the DXer's dream. But getting
there was only half the battle VKINL

More Stable Than a Rock

E An Honorable Mention winner in 73's
Home-Brew |l Contest. this 10-MHz

generator is a sure cure for the drifting fre-
quency blues DJI3NW

Build the Billboard
Keyboard Keyer

E Cet perfectly-tuned CW without a buf-
fer. Then join the crowd at 60 + wpm
KD7S

Construct the Lead-Foot Key

E It vou like your CW in the fast lane,
' you'll love this key. And it is guaranteed
WS5IQE

The $2 Infinite-Memory Keyer

E Take a break. Your cassette recorder
will send any message for you

not to slip—at any speed.

WOXI
Apple, Morse, and You

Simple software and cheap hardware
make for a great CW keyboard recipe.
Just add one operator. AF2M

Micro McElroy

Is Pet BASIC tast enough for solid CW
E copy? You bet—and this program will
work miracles with a sloppy fist
VK3IBHM
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48

50
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56

QRP Keyer—58

QRP Keyer for Misers

E' Get machine-perfect code with this
keyboard. All it costs is 30 mW and a
few dollars. VE7DHD

The Easy FIFO Keyboard

|E First in, first out means you type as fast
as you want to. It will send at the speed
yvou set N7BH

Down-Under Depth Sounder

E Get your feet wet with this Australian
construction project, We promise that
yvou won't get in over your head.

Harleck, Dawson

The ROM-less, RAM-less

CQ Sender

A Automatic CW can be yours for the
= price of a few diodes. And you can re-

program without spending a dime.
VU2VIZ

Yasme and the Call of Abu Ail

It was just a speck in the Red Sea, but it

created pileups as big as a mountain
WeKG, weQL
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1.2 GHZ

Explore the world of 1200 MHz FM
with ICOM’s new IC-120 Mobile!

Now you can move out of
the crowded 144 and 440 MHz

bands into the wide spectrum of

1200 MHz because ICOM gives

you the opportunity o explore
the spectrum from 4260 to 4300
MHz . . . 40 MHz . . . with all the

features found on popular 2
meter and 440 MHz rigs plus
some:

Memories. Six memory
channels plus 2 VFO's provide
storage of most used
frequencies in this wide band.
Each memory allows memory of
frequency, offset direction, offset
frequency, and fone encoder
frequency. Internal memory
backup available.

scanning. Scan the
memories, scan all 40 MHz or
program a segment to be
scanned. All scanning has the
option of scanning for a busy or
open channel.

S
(s

Duplex. Be able to work
different repeater offsets, with
ICOM's programmabile offset sys-
tem, as they become available

3 Tuning Rates. Tuning
increments of 10 KHz, 20 KHz or
1 MHz are available for rapid or
slow tuning of the band.

RIT. RIT on FM? Yes, =5 KHz
on either side of the transmit
frequency alliows you to tune
signals offset from yours

Readoutl. Four digit green

LED readout for easy visibility day

or night.

The ICOM IC-120 gives you
all of this plus a very quiet PLL
circuit, with excellent signal to
noise ratio, high sensitivity and o
stabilized power amplifier 1o
provide full power over its
temperature and voltage
ranges, and the IC-120 Is small,
only 2"H x 5%"W x 8%4"D.

HM414 UP/DOWN
TOUCHTONE® MIC

selection (198
channel, 10 KHz
steps, DIP switch)
® High stability PLL
(0.5PPM/-30° to
-60°C) * Repeater
access via CICSS
® DTMF control
functions

¢ Selectable hang
time & |D'er.

The World System

ICOM America, Inc., 21 12-1 16th Ave NE, Bellevue, WA 96004 (206 )454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780
All sared spedificorions ore approximore and subjecr 1o change withour nonce or obliganion. Al ICOM rodios significanty exceed FCC reguianions limifing spurious emissions




5-STORE BUYING POWER

Unlike some retailers, when Ham Radio Outlet guarantees ' n a ct , o n
satisfaction there’ll be no question. YOU CAN COUNT ON IT! =4

' KE NWOOD SPECIALS!!

SUBSTANTIAL
SAVINGS

- L TS-430S
X == Check our low prices and don't
Tsp?igi E"':/ g:;ﬁ's“,‘;:“s'“e' = forget Free Shipment UPS (Brown).

Hronnn.
I

lirH

1)-SP-930 SPKR. | Reg. $2029 Value 1-325001
2)-MC-60A MIC. — $1799 TR-3500

Free Shipment UPS (Brown). SAVE!

ALL E'n ALPHA M"_.szEc‘g;ao Eﬁgﬂﬂ/ﬂﬂﬂ

— General coverage: 10kHz-30MHz.
SPECIAL i oo o )

== 3 RF clipping, Pre-IF adjustable
Example: 76PA & | noise blanker. Synthesized

passband tuning. IF notch filter,

$1 699- 95 7 : Saven digit readout. Much more.

KLM @/ VAESU

SAKL.ESQ;QB : CALL FOR
W-51 ¥
KT-34XA SALE $799 LOW PRICES

W-36 | DN
SALE $459 CALL FORPRICE | | == HAND-HELDS

s b b LM-470D
l - w F R E E LA BN CALL FOR PRICE and all
C 740 / bt S YAESUITEMS

EX-238 Power Supply TRAEE e o FT-700R

B-3016 ReEG.$239.95 B-108 REG. $179.95
LOW, LOW | SALE $199.95 SALE $159.95 Ly NEW!

FACTORY REBATE B-1016 REG $27095 B-23S REG. $89.95
PRICE SALE $249.95 SALE $79.95 SEsareacss EFT-980

LIMITED TIME ONLY
FREE SHIPMENT (/50700

ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN.
THERE ARE SOME EXCEPTIONS IN ALPHA, TRI-EX AND KLM

SERVING HAMS
BETTER.

North...south...east...west Pl"l:g E E 800 854-6046

9:30AM to 5:30PM PACIFIC TIME.

Bob Ferrero W6RJ
vimEaffeny, "5“-’/ | OVER-THE-COUNTER, 10AM to 5:30PM.
other wellknownhams | csiies MONDAY THROUGH SATURDAY
give you courteous, | CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES.
personalized '-
N ANAHEIM, CA 92801 BURLINGAME. CA 94010

: -
service. “°
' 2620 W. La Paima, 999 Howard Ave., (415) 342-5757

(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F Airport.
Between Disneyland & Knott's Berry Farm

|@\ OAKLAND, CA 94609 SAN DIEGO, CA 92123 VAN NUYS, CA 91401
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (619) 560-4900 6265 Sepulveda Bivd., (213) 988-2212
Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Claremont Mesa Blvd San Diego Fwy at Victory Biva.
AEA ® ALLIAMCE » ALPHA » AMEDD » AMPHENOL = ARRL » ASTRON DAIWA & DRARE & DX EDGE » DX ENGINEERING & EIMAC MIHAGE = NYE « PALOMAR @« ROBOT & BDOMN « SHURE
AYVANTI » BELDON = BGENLUHER » BERK-TEC = BIRD » B & W HUSTLER = HY-GAIN = (COM + ) W MILLER » KENWOOD » KLM SHGHAL-ONE = TEWMPLD » TEN-TEC = TRISTAD = VOTOM = YAESU

BUTTERRUT & CALLBOCN » COE « SOLLINS » CURTIS  CUSHCRAFT LARBEM & LUMNAR = MET.L » MFE.'s BICHRD-LOG = MINEPRODGCTS and marny mors

Prices. specifications. descriptions sutvect to change withoul notice.  Calif residents please add sales tax



® Learn the truth about your
your antenna.

® Adjust it to your operat-
ing frequency quickly and
! easily.

If there is one place in your station where
you cannot risk uncertain results it is in
your antenna.

The Palomar Engineers R-X Noise Bridge
tells you if your antenna is resonant or
not and, if it is not, whether it is too long
or too short. All this in one measurement
reading. And it works just as well with
ham-band-only receivers as with general
coverage equipment because it gives
perfect null readings even when the
antenna is not resonant. it gives
resistance and reactance readings on
dipoles, inverted Vees, quads, beams,
muiltiband trap dipoles and verticals. No
slation is complete without this up-to-
date instrument

Why work in the dark? Your SWR meter
or your resistance noise bridge tells only
halt the story. Get the instrument that
really works, the Palomar Engineers R-X
Noise Bridge. Use it to check your
antennas from 1 to 100 MHz. And use i
in your shack to adjust resonant frequen-
cies of both series and parallel tuned cir-
cuits. Works better than a dip meter and
cosis a lot less

The price is $59.95 in the US. and
Canada. Add $3.00 shipping/handling.
California residents add sales tax.

f “ E=xTa

| : VISA

; | =
Send for FREE catalog describing the
R-X Noise Bridge and our complete
line of SWR Meters, Preamplifiers,

Toroids, Baluns, Tuners, VLF Conver-
ters, Loop Antennas and Keyers.

Palomar

Engineers

Box 455, Escondido, CA 92025
Phone: (619) 747-3343
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® Find its resonant Frequency.

-
|
- |
- lﬁ i
AL-432F1
AL-460F 1
;” s ':'.'_,'-'l
M 1

AL-144GF - 1121 + 1/44 collinear tor 2
meters. Supplied with ground plane
radial kit to deliver superior per
formance and full band coverage
AL-432FL - 3/84 + 5/8i collinear base
station antenna for 430-440 MH2z
Built-in ground plane Excellent gain

ideal for reaching fringe areas

s e | S

PO, Box 816

Margan Hil

Electronics Inc. california 94035

Manuscripts

Contributions in the form of manu-
scripts with drawings andior photo-
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
maternal will be made upon accep-
tance. All contributions should be di-
rected 1o the 73 editorial offices
“How to Write for 73" guidelines are
available upon request

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: B03-924-9471

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924.7138

Circulation Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-9471

Subscription Rates

In the United States and Possessions
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years (36 issues) $53.00

Elsewhere:

Canada and Mexico—$27.97/1 year
only, US. funds. Foreign surface
mail—3$44 9771 year only, US. funds
drawn on U.5. bank. Forelgn air
mall—please inquire,

To subscribe,
renew or change
an address:

Write 1o 73, Subscription Department,
PO Box 931, Farmingdale NY 11737
For renewals and changes of address,
include the address label from your
mos] recent issue of 73 For gift sub-
scnphons, inClude your name and ad-
dress as well as those of gilt rec-
plents

Subscription
problem or
question:

Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737.
Please include an address label

73 Amateur Radio’s Technical Journal
(ISSN 0745080X) is published monthly
by Wayne Green, Inc., B0 Pine Street,
Peterborough NH 03458 Second class
posiage paid at Peterborough NH 00458
and at additional mailing offices. Entire
conlenls copyright 1983, Wayne
Green, Inc. All rights reserved. No part of
this pubhication may be reprnnted or
otherwise reproduced without wrilien
permission from the publisher. Micro-
film Edion—University Microhiim, Ann
Arbor MI 48106. Postmaster. Send ad
dress changes to 73, Subscrniption Ser-
vices, PO Box 931, Farmingdale
NY 11737,



WE WANT YOU:

Z ~

(H‘M A
1-800-32
FOR A TRADE-IN QUOTE

We Trade
on New or Used Equipment

(Check for prices on available used equipment)

8340-42 Olive Bilvd.® P.O. Box 28271 @ St. Louis, MO 63132

e

In Missouri Call 1-314-993-6060




W2NSD/1
NEVER SAY DIE

editorial by Wayne Green

THE DAYTON DAZE

Two of the manufacturers ex-
hibiting at Dayton were in a
heated argument as | passed by,
with one holding that the Ham-
vention officials were lying
through their teeth about the at-
tendance. . . that there certainly
were no more than 27,000 hams
there instead of the 30,000 offi-
cial count at that time. Well, dur-
ing the rainy early Saturday
morning, I'll tell you this: You
could hardly move from one
place to another.

Once the sun came out, the
hordes poured into the flea-mar-
ket area and eased the pres-
sures a tad. It was still crowded
inside, but at least you could
move around.

After trying to communicate
with a packed roomful of people
last year, fighting the thunder-
ous noises from the two adja-
cent meeting rooms and what
seemed like 100° heat and hu-
midity, | wasn’t even going to try
this year. But the Hamvention
people suggested | give it anoth-
er try in a more isolated room. . .
and at a more isolated time. So |
got up there on the podium Fri-
day afternoon, before many of
the brethren had yet arrived for
the hamfest, and did my stint. It
was better, but still marginal.
Next year, I'm told that there will
be some new meeting rooms
where we'll have quiet.

Since many of those present
indicated that they preferred a
stiff code test as part of our
amateur entry fee—never mind
what the lack of growth has
done to our country, with the
loss of one consumer electron-
ics industry after another, a loss
getting up into the dozens of
billions of dollars a year...
and never mind what this is do-
ing to us in the way of military
weakness (it's better to lose the
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country than acknowledge the
changes in technology and cope
with them)—keeping that in
mind, | came out strongly In
favor of Morse code and was
met with great enthusiasm.

Fine. . .let's by all means go
with what everyone wants, no
matter how destructive it is.
Let's make it so that we put our
licenses where our mouths are
.. .if code really is important,
then let’'s make sure that each
and every ham has to requalify
every year and prove the ability
to copy.

None of this silly five words
per minute. That isn't code!
That's baloney. The ability to
copy code starts at 13 per, so
that should again be made the
irreducible minimum. That
should be the starting speed.
But then, remembering that we
are now agreeing that code is of
high importance, can we hon-
estly support anything other
than a new “incentive licensing”
plan which will move us on up to
at least 35 words per minute?
Any ham really worthy of being a
ham should be able to get to
that speed in a few weeks. . .s0
let's set that as the ticket for
holding your license.

Many of those present were
nodding eagerly in total agree-
ment, licking their chops at the
thought of being able to knock
90% or more of the hams out of
the hobby and back into CB
where they belong. When | sug-
gested 50 wpm for everyone,
they were wildly enthusiastic.
That could easily knock out 98 %
and QRM would be a thing of the
past. Good grief, we might even
have enough room so that we
could go back to spark!

A couple of spoilsport wom-
en, obviously too lazy to really
care about being hams, got mad
over this and stormed out of the

room. They probably never
learned the code anyway...
being licensed by a good friend
who overlooked that little re-
quirement.

The talk was fun.

In looking around the ex-
hibits, | noticed that good old
Bash was there, but everyone
was giving this booth a wide
berth. There were even some
chaps talking about a “trash
Bash' move to stop this prosti-
tuting of the ham ticket. And not
a few hams came to me won-
dering what all the fuss about
no-code was when with the new
Bash code tapes one could pass
the code test without even being
able to copy the code. | had a
good friend who got his Extra
ticket that way. He had only
slight ability to copy code. ..
and virtually no theory under-
standing. He just wanted to see
if one could Bash one's way to
success without knowing a
damned thing and was greatly
surprised when he walked out
with a lovely one-letter call
suffix.

The development of ever
smaller Morse-code readers has
brought us to the tiny hand-held
decoder. With that, anyone can
copy code at almost any
speed. . .certainly up to around
100 words per minute. If we can
take that in with us for the
license exam, that should solve
the whole code problem...
right? Oh, | can hear the purists
bitching. . . "“Yes, but what if the
battery burns out?"” We heard
the same complaint when Kids
started using hand calculators
instead of learning their multi-
plication tables. The answer to
that is so simple: solar power.

They have inexpensive solar
power cells which can run the
decoder just from the glare of a
Morse-code fanatic's eye. So
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SSB, CW, AM, FM, digital VFO'’s,
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10 memories, band

and memory scan, optional 113-1 74 MHz coverage...

The R-2000 is an innovative all-mode
SSB, CW, AM, FM receiver that covers
150 kHz—30 MHz, with an optional VC-10
VHF converter unit to provide coverage
of the 118-174 MHz frequency range. New
microprocessor controlled operating
features and an “UP” conversion PLL cir-
cuit assure maximum flexibility and ease
of operation to enhance the excitement
of listening to stations around the world.

e Covers 150 kHz—30 MHz in 30 bands.
Uses innovative UP-conversion digitally
controlled PLL circuit. UP/DOWN band
switches (I-MHz step). VFO'’s continuously
tuneable across the band and from band
fo band.

* Optional 118-174 MHz coverage.
Through use of innovative microprocessor
technology, frequency, band. and mode
data of stations in the 118-174 MHz range
may be tuned. displayed (full frequency.
ie.. 146.000.0). stored in memory,
recalled, and scanned. using the R-2000
front panel controls and frequency dis-
play, allowing maximum convenience and
ease of operation.

The optional VC-10 VHF converter unit
may be easily installed on the rear panel
of the R-2000.

e All mode: USB, LSB, CW, AM, FM.
Provides expanded flexibility in receiving
various signal types. Front panel mode
selector keys, with LED indicators.

¢ Digital VFO’s for best stability.

50-Hz step. switchable to 500-Hz or 5-kHz.

F. LOCK switch provided.

* Ten memories store frequency, band,
and mode data,
Complete information on frequency, band,
and mode is stored in memory, assuring
maximum ease of operation. Each mem-
ory may be tuned as a VFO. Original
memory [requency may be recalled.
AUTO. M switch for automatic storage of
current operating data, or, when off, selec-
tive storage of data using M. IN switch.

e Lithium battery memory back-up.
(Est. 5 yr. life.)

* Programmable memory scan.
Scans all memories, or may be pro-
grammed to scan specific memories.
HOLD switch interrupts scanning. Fre-
quency, band, and mode are automatically
selected in accordance with the memory
channel being scanned. The scanning
time is approximately 2 seconds
per channel.

* Programmable band scan.
Scans automatically within the pro-
grammed bandwidth. Memory channels 9
and O establish upper and lower scan
limits. HOLD swilch interrupts scanning.
Frequency may be adjusted, using the
tuning control, during scan HOLD.

* Fluorescent tube digital display
(100-Hz resolution).
Built-in 7 digit fluorescent tube digital
display indicates frequency or time, plus
memory channel number. DIM switch pro-
vided. The display may be switched to
indicate CLOCK-2, FRRQUL?\ILT CLOCRK-1,
and timer ON or OFF by the front panel
FUNCTION switch.

® Dual 24-hour quartz clocks, with timer,

e Three built-in IF filters with NARROW/
WIDE selector switch. (CW filter opt.)
6-kHz wide or 2.7-kHz narrow on AM.
2.7-kHz automatic on S5SB. 2.7-kHz wide

on CW, or, with optional YG-455C filter
installed, 500-Hz narrow. 15-KHz auto-
matic on FM.

¢ Squelch circuit, all mode, built-in, with
BUSY indicator.

¢ Noise blanker built-in.
* Large front mounted speaker.
¢ Tone control.

¢ RF step attenuator. (0-10-20-30 dB.)
Four step attenuator, plus antenna fuse.

e AGC switch. (Slow-Fast,)
e “S” meter, with SINPO “S"” scale.

e 100/120/220/240 VAC, or 13.8 VDC
operation (with opt. DCK-]1 cable kit).

Other features.

e RECORD output jack.

e Audible "beeper” (through speaker).
e Carrying handle.

e Headphone jack.

e External speaker jack.

Optional accessories:

e VC-10 118174 MHz convertler.

e HS-4, HS-5, H5-6, HS-7 headphones.
e DCK-1 DC cable kit.

e YG-455C 500-Hz CW filter.

* HC-10 World digital quartz clock.

e AL-2 Surge Shunt

VC-10 subject to FCC approval

More information on the R-2000 is
available from all authorized dealers of
Trio-Kenwood Communications

1111 West Walnut Street
Compton, California 90220.

KENWOOD

 pacesetter in amateur radio

W

Specifications and prices are subject to change without notice ar obligation,



QRA: LALO SANTOS

QTH: PO.BOX 8893/
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BOGOTA COLOMBIA S.A. ¥ a7

QSL OF THE MONTH

This eye-catching card from Lalo Santos HK3EQJ In Bogota, Colombia, easlly outshined
the competition to win this month's QSL card contest. This colorful card features a
modernistic shack resembling Mission Control, a motif which is reinforced by the iarge
dish in the background and a quad antenna which literally sparkies. Further back, the
stars shine over a haloed sun setting into the Andes mountains—a scene which would

be beautiful from any shack.

If you would like to enter 73's QSL of the Month Contest, enclose your card in an
envelope and send it to 73, Pine Street, Peterborough NH 03458, Attn: QSL of the Month.
Entries without an envelope or book choice will not be considered.

let's stop worrying about the
code, okay? It has turned out
that kids do just fine without
memorizing the multiplication
tables. Those calculators don't
wear out much...and solar
power keeps '‘em charged.

Speaking of the code, for
those who think the code can be
fun, AEA has a new gadget
which will drive you crazy. They
showed the first version of it last
year at Dayton and this little
bugger simulates a CW contact
with you. Now they've updated it
and you're in there fighting with
a bunch of other stations trying
to work some rare DX...all
done by computer. | seethisasa
great gadget for hamfests to
use for simulated DX contests.
Hotshot DX ops can sit down at
a DX simulator and see what
kind of a score they can make in
ten to twenty minutes of oper-
ating. That should be a ball.

With more and more of the
CW ops using keyboards and
code copilers, unless we stress
the fun of the code, we may find
that few, if any, hams are actual-
ly able to copy the code any-
more. Almost all of the high-
speed CW you hear on the
bands these days is computer-
generated and -copied. The
Novice bands still have a few
people hanging around chirping
out half-hour CQs, hoping that
no one will answer.

OTHER DAYTONIA

Out in the outer fringes of ex-
hibitors, | was surprised to find a
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booth run by the CIA. It seems
they are pepping up their com-
munications facilities and are in
need of technicians. |'ve got
some pretty good friends who
went into this kind of work and
they've certainly had interesting
lives as a result. If you're the
kind of person who likes to trav-
el and see unusual places, this
might be worth checking out.

lcom was wowing 'em with
their 1200-MHz repeater. It's set
up for FM use, but I'll bet if they
modify it a bit so that it will han-
dle television, they'll have a
bunch of customers. Ham televi-
sion really should be up on 1200
MHz and not crammed onto one
channel on 420 MHz.

And both Kenwood and
Yaesu had new rigs which were
showstoppers. You'll be seeing
reviews of 'em here as soon as
we can get our mitts on the rigs
to check them out. Ten-Tec had
a nice little 2m HT which | sus-
pect is going to be very popular.
We've been promised one of
those soon, too.

The Hamvention is always a
seething mass of hams going
around the exhibits and then
scouring the enormous flea mar-
ket for bargains. If the show
gets any bigger, | don't know
where they could put it, The poaor
old Hara Arena in Dayton is just
plain overwhelmed. Cars fill
almost every neighboring field
and the huge lots at the arena
and line the streets for almost a
mile around. The people in the
neighborhood are uptight over

the cars, but when about 30,000
hams descend on one place, it
takes a lot of parking to han-
dle 'em.

There was some sort of has-
sle over the flea market not be-
ing opened on Friday and a good
deal of flak went up over that.
And just to make the situation
worse, the opening on Saturday
was accompanied by a deluge.
It cleared off in the afternoon
just fine, but there were an awful
lot of very unhappy fleas for a
while.

Ohio has a new law aimed at
getting tax payments on sales
by flea-market exhibitors, This is
mainly for the few professional
flea-market salespeople who
make a living at it and have been
thus avoiding paying the stiff
Ohio sales tax. The Hamvention
crew shelled out $5 each for the
flea-market exhibitors to keep
the authorities off their backs. |
think they remembered the prob-
lems at Rochester, where the
police came in and virtually
closed down the flea market. . .
and the regular exhibitors, too.
That disaster almost ruined the
Rochester Hamfest, which has
been struggling to get back to
strength ever since then.

For a show of its size, the
Hamvention went very smooth-
ly. It's three days long and it
takes you that much time to
really see just the inside ex-
hibits, much less cover the flea
market. . . which had about 600
exhibitors this year, | under-
stand. Nine in the morning until
eight at night is a grueling job
for the poor exhibitors, but
perhaps it's worth it so that
everyone has more of a chance
to see everything. It's only once
a year.

REAL HAMS

One thing the mail about the
proposed code changes has
made crystal clear is that there
still are a substantial number of
Real Hams around, despite the
decimation of our ranks by what
the communists called “incen-
tive licensing.”

For instance, the Real Ham
does not use sideband. . .that's
for wimps. The Real Ham sticks
to the Real Ham communica-
tions mode: CW. Oh, the Real
Ham gets on two meters, too,
but no Real Ham signs his call
more than once every half hour
or so. After all, the Real Ham
only talks to damned good
friends. . .other Real Hams. .
and everyone knows who's who
by the voices, so who needs an

ID? The more often you sign
your call, the more of a wimp
you are. And no one but a leap-
ing faggot would prissily de-
mand that the breaker identify
himself.

Real Hams, when they devel-
op Parkinson's Disease, which a
growing number of them have,
and can no longer make that old
straight key talk, do go on
phone. . . but you can be damned
sure they go on AM, not wimpy
sideband with the ducks and
other fruits.

Real Hams have a key in one
hand and a six pack of cool 807s
by the other. They eat pretzels
while hamming and steak and
potatoes for dinner. Pringles?
You've got to be kidding! You
ought to have your keying hand
mashed in the door for even
thinking such an obscene
thought.

DANGEROUS DXING

Alas, | didn’t see any mention
of amateur radio in the news
reports of the ill-fated Spratly
DXpedition. You've probably
read about it. It had to do with a
group of German DXers heading
to Spratly on a catamaran. They
unfortunately managed to find
the islands and were shot out of
the water by the Vietnamese,
who killed one of the DXpedi-
tioners. The other five drifted for
nine days in a dinghy, with one
dying of dehydration before the
rest were picked up.

As | recall, the last bunch of
DXers who tried to get Spratly
off the endangered DX list got
shot at, but not with quite such
disastrous results. You'd think
that DXers would take a look at
history before going to Spratly.

The first ham to put Spratly on
the air, back in the 60s, the chap
who invented the 1S call (much
to the annoyance of the ITU),
figured out how to get all the
contacts he wanted from there
without all that danger. As far as
| know, he did his entire Spratly
exercise from up in central
Thailand, the same place he
used to make his Burma and
Cambodia exercises, | suspect. |
have the cards from those oper-
ations and they are acceptable
for DXCC.

DXpeditioning used to be a lot
easier. . .and more fun. . .when
the ARRL didn't put hams in
danger of their lives. No one
really gave a damn whether the
DXpedition was exactly precise-
ly where it claimed to be or not.

Continued on page 124
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CLEANLINESS...
a unique CORSAIR virtue

Cleanliness in the TEN-TEC CORSAIR means unusual spectral purity of both
received and transmitted signals.

In Receive mode, even with the r.f. preamp in operation, the 3rd order
intercept (at 20 kHz tone spacing) is +5 dBm. With the preamplifier off, the 3rd
order intercept rises to a superlative +18 dBm and remains constant even at 3
to 6 kHz away from the pass-band.

In Transmit mode, if you look at the output of the CORSAIR on a spec-
trum analyzer, you note an almost complete absence of phase noise—a phe-
nomenon which plagues most PLL transceivers. At 20 kHz from the carrier, the
generated phase noise in the CORSAIR is a spectacular — 148 dBc/Hz, and at
1 kHzitis —132 dBc/Hz.*

This breakthrough in circuit design, using proven crystal mixed oscillators
with the latest USA solid state technology, is setting new standards of cleanli-
ness and purity of signals. All of which means enhanced reception with less
fatigue, lower noise floor, no overloading and more DX worked. And your sig-
nal will be a bit easier to read under adverse conditions. Compare.

Other virtues of the CORSAIR include:
® All solid state, broadband design ® All 9 hf bands ® Triple conversion re-
ceiver with 0.25 uV sensitivity on all bands and better than 90 dB dynamic
range ® Variable bandwidth plus Passband tuning ® Dual range, Triple mode,
Offset tuning ® Variable Notch filter ® Built-in Speech Processor ® Built-in
Noise Blanker ® 200 W input, 100% duty cycle ® Dual-speed QSK (full or
semi) ® Many operating conveniences including headphone attenuator, cw sig-
nal spotter, 5-function meter, WWV reception, adjustable ALC threshold
lighted status indicators, selectable AGC, adjustable pitch and volume of side-
tone, complete interfacing. ® Full accessory line including remote VFO, keyers,
microphones, power supplies, antenna tuners, ssb and cw filters. ® Reliable
American manufacture and service, fully warranted.

See CORSAIR at your TEN-TEC dealer, or write for full details.
TEN-TEC, Inc., Sevierville, TN 37862

*Specifications measured by independent laboratory




MFJ RTTY / ASCIl / CW

COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/CW. Copies all
shifts and all speeds. Copies on both mark and space. Sharp 8 Pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, T1-99, Commodore 64 or most other personal computers.
Uses Kantronics software and most other RTTY/CW software.
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MF] RTTY CW
COMPUTER INTERFACE

MODEL MFJ-1224

e Copies on both mark and space tones.

* Plugs between rig and VIC-20, Apple,
TRS-80C, Atari, TI-99, Commodore

64 and most other personal computers.

® Uses Kantronics software and most
other RTTY/CW software.

This new MFJ-1224 RTTY/ASCII/CW Computer
Interface lets you use your persenal computer as a
computerized full featured RTTY/ASCII/CW station
for sending and receiving.

It plugs between your rig and your VICG-20. Apple,
TRS-80C, Atari, TI1-99, Commodore 64, and most
other personal computers.

It uses the Kantronics software which features split
screen display, 1024 character type ahead buffer, 10
message ports (255 characters each), status display,
CW-ID from keyboard, Centronic type printer
compatibllity, CW send/receive 5-99 WPM, RTTY
send/receive 60, 67, 75, 100 WPM, ASCIl send/
receive 110, 300 baud plus more.

You can also use most other RTTY/CW software
with nearly any personal computer.

A 2 LED tuning indicator system makes tuning
fast, easy and positive. You can distinguish between
RTTY/CW without even hearing it.

Once tuned in, the interface allows you to copy any
shift (170, 425, 850 Hz and all shifts between and be-
yond) and any speed (5 to 100 WPM on RTTY/CW
and up to 300 baud on ASCII).

Copies on both mark and space, not mark only or
space only. If either the mark or space is lost the
MFJ-1224 maintains copy on the remaining tone.
This greatly improves copy under adverse conditions,

A sharp 8 pole active filter for 170 Hz shift and CW
allows good copy under crowded, fading and weak
signal conditions, Uses FET input op-amps.

An automatic noise limiter helps suppress static

crashes for better copy.
A Normal/Reverse switch eliminates retuning
while stepping thru various RTTY speeds and shifts.

The demodulator will even maintain copy on a

slightly drifting signal.

A +250 VDC loop output Is available to drive your

RTTY machine. Has convenlent speaker output jack.

Phase continuous AFSK transmitter tones are
generated by a clean, stable Exar 2206 function gen-
erator. Standard space tones of 2125 Hz and mark
tones of 2295 and 2975 Hz are generated. A set of
microphone lines Is provided for AFSK out, AFSK
ground, PTT out and PTT ground.

FSK keying is provided for transceivers with FSK.

High veltage grid block and direct outputs are
provided for CW keying of your transmitter. A CW
transmit LED provides visual indication of CW trans-
mission. There is also an external hand key or
electronic keyer input jack.

In addition to the Kantronics compatible socket, an
exclusive general purpose socket allows interfacing to
nearly any personal computer with most appropriate
software. The following TTL compatible lines are
available: RTTY demod out, CW demod out, CW-ID
input, +5 VDC, ground. All signal lines are buffered
and can be inverted using an internal DIP switch.

For example, you can use Galfo software with
Apple computers, or RAK software with VIC-20's.
Some computers with some software may require
some external components.

DC voltages are IC regulated to provide stable

for free catalog. over 100 products.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN30DAYS FOR PROMPT REFUND (LESS SHIPPING).
* One year unconditional guarantee * Made In USA.
* Add $4.00 each shipping/handling e« Call or write

$9995

MFJ-1224

AFSK tones and RTTY/ASCII/CW reception.

Aluminum cabinet. Brushed aluminum front panel.
Bx1Vvax6 inches. Uses 12-15 VDC or 110 VAC with op-
tinnal adapter, MFJ-1312, $9.95.

RTTY/ASCII/CW Receive Only
SWL Computer Interface

$69 95

MFJ-1225

Use your personal computer to receive commercial,
military and amateur RTTY/ASCII/CW traffic.

The MFJ-1225 automatically copies all shifts (850,
425, 170 Hz shift and all others) and all speeds.

it plugs between your receiver and VIC-20, Apple,
TRS-80C, Atari, T1-99, Commodore 64 and most other
personal computers.

It uses Kantronics software which features CW re-
ceive 5-99 WPM, RTTY receive 60.67,75,100 WPM.
and ASCII receive 110, 300 baud, plus more.

An automatic noise limiter helps suppress static
crashes for better copy, while a simple 2 LED tuning
indicator system makes tuning fast, easy and positive.

in addition to the Kantronics compatible socket, a

general purpose socket provides RTTY out, RTTY in-
verted out, CW out, CW inverted out, ground and

+5VDC for interfacing to nearly any personal

computer with most appropriate software,

Audio in, speaker out jacks, 4Yax1Vax4% in. 12-15
VDC or 110 VAC with adapter, MFJ-1312, $9.95.

MFJ ENTERPRISES, INC.
Box 494, Mississippl State, MS 39762
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TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

< 800-647-1800. ca
601-323-5869 in Mississippi and out-
side continental U.S.A. Telex 53-4590.
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HUSTLER DURA-FLEX

RDEEHXSEES ] shock mounts silence

ALL BAND HF /| spring-geneérated RF noise.
PERFORMANCE

Hustler's new &6-BTV six-

band trap vertical fixed
station antenna offers

all band operation

with unmatched con-
venience. The 6-BTV

offers 10, 15, 20, 30, /

* DURA-FLEX neoprene elastomer
significantly advances antenna shock

absorption technology.

* Eliminates RF noise in duplex radio
systems from metal-to-metal contact in
conventional steel springs.

* Drastically cuts whip vibration which can
damage or break antennas with steel
springs on high-vibration vehicles.

* Solid brass adaptors molded into neoprene;
braid totally isolated through center cavity.

40, and 75/80 meter
coverage with ex- .
cellent bandwidth 3

gﬂ?cllt?!g :es:iﬁ i * Field-proven against heat, cold, humidity
gauge aluminum and abrasion extremes.
construction with * Models for roof, trunk or magnetic
fiberglass trap mounting. 2 meter, 220 MHz or UHF.
forms and stain-
less steel hara- e
ware ensures the antenna specialists co.
long reliabiiity.

o
meter kits » 63 ¥y A
Eﬂa?‘;ﬂ]}? a member of The Allen Group Inc.

12435 Euclid Avenue, Cleveland, Ohio 44106

and >-BIV Export 55 Main St., Freeport, N.Y. 11520
are also Canada: A. C. Simmonds & Sons, Ltd.
available.

we design solutions.

DTMF DECODER EJE

The LJM2ZRK decoder kit converis your receiver info a
special receiver or control. When a user-selected lime-
tone combination is received, the output provides a relay
control lor activaling speakers or other devices.

MEASURE MORE
WITH YOUR DMM

$14.5° MODEL P1
- INPUT: Audio from transceiver, scanner, elc,
' X10 HIGH OUTPUT: SPST (N.O.) relay.
vo LT'AGE PROBE FEATURES: Single or dual tones adjusiable over the 16
- ® Measures up to 10,000 digit Touch Tone range * Adjustable response time »

volts
® 90 Megohms in probe
works with 10 Megohm
meters to divide voltage by
ten.
1% accuracy
Safe operation with insu-
lating probe of high impact
plastic

ARelay outpul * Manual or aulo reset » Single tone ON
latching with different single tone resel OFF » Operales
on 12VDC » Intertacing of multiple boards for multi-digit
sequenlial activation and reset

APPLICATIONS: Call-up system = Repealer or commer-
cial controls # Eic. limited only to your imagination e

ey,

MODEL M2

HIGH CURRENT
SHUNT

® Measures to 400 amps intermittently,
50 amps continuously.

® Manganin alloy for stable 1% accuracy

® Measures AC and DC currents

® Direct reading .001 ohm shunt. each
millivolt read by DMM is one ampere

e Meter probes plug into jacks in the
shunt

e Shunt attaches to binding posts and to
car battery terminals

b-BN

LE b

Don't miss our 30 meter excitement.

HUSTLER -
STILL THE STANDARD OF PERFORMANCE.

Actual Size 3"x3" - Shaown Assembled

LJM2AK decoder kit includes all component, relay, and

| - GHDEH FHOH P.C. Board. . . . $15 plus $1.50 shipping.
" H Ty m ol | m' B 1 s'r TR IME m - LJM2RC enclosure kit includes molded case, speaker,
Kgiﬁﬁghﬂgkjﬁfggﬁ1 | IE@?BTE&LHEFNIHH&:E ElER input cable. . . .$5 plus $1.50 shipping.

, H’ﬂﬂﬁﬂﬂdﬂﬂv ﬂlm PA ‘F&ﬂﬂﬁ“ For information and to order write:
ADD 52 FOR SHIPPING AND HANDLING

THE METHENY CORPORATION
on, IN 47250 + 205

An A-m\ Compasy

~See List of Advertisers on page 114 73 Magazine * July, 1983 11



You Can Build
This Code Trainer

More than a mere code-practice oscillator, this CPU-controlled
trainer features burned-in practice groups.

f you are a ham who wants

to upgrade or a ham to
be, or if you know someone
who wants to be a ham,
there is now a low-cost,
single-chip microcomputer
for you. It is called the CPP1.
The CPP1 is a single<chip
microcomputer that con-
tains copyrighted software
for teaching Morse code.
It also doubles as an
electronic keyer (iambic) for
added versatility.

The unit can be built in
one evening. This makes it
ideal for the time-pressed
person who would rather be
involved with amateur radio
than with computer technol-
ogy. Virtually everything is
contained on the chip ex-
cept the dot clock and the
tone generator. These are
built around the low-cost
555 timer chip.

Learning Morse code using
tapes and records is a frus-

Photo A. The CPP1 circuit board.
12 73 Magazine » July, 1983

trating experience. It's diffi-
cult to concentrate when
you have to keep stopping
and rewinding to the begin-
ning of a particular practice
group. Also, tapes and rec-
ords never seem to have the

£l CRYSTAL G

T

Flick a switch and you have a keyer.

right speeds to practice at.
They are either too fast or
too slow.

Personal computers are

far better. However, their
cost is a problem, especially
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Fig. 1. Schematic.
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if your budget is tight. In ad-
dition, most people do not
have the technical or soft-
ware knowledge to make
this approach viable.

The CPP1 solves both of
these problems. The chip
contains 15 practice tables.
They are organized to pro-
vide for ease of learning.
When a particular table is
selected, it will repeat until
the user decides to move on.
Speed is virtually unlimited,
however; with the compo-
nents called out later, the
processor will send perfect
code from 2 wpm to over 40
wpm. Finally, it is simple to
use. No need for a degree in
computer sciences to use if;
just select and go.

Circuit Description

The heart of the code
trainer/keyer is the CPP1.
Contained in this 40-pin
package are 128 bytes of
RAM, 2K of ROM, an 8-bit
CPU, a reset circuit, a clock,
and predefined /O ports. It
IS a true system on silicon.

To get the CPP1 to func-
tion requires a simple crys-
tal/capacitor addition to
pins 2 and 3 of the processor
(see Fig. 1). The crystal can
be from 1 to 6 MHz. A 3.57-
MHz color-burst crystal is
recommended because of
its availability and low cost.

In order to ensure proper
start-up, the chip contains a

description.

reset circuit that holds the
processor in a known state
until power is stable. The
chip must stay reset for at
least 50 milliseconds. This is
accomplished by capacitor
C3 on pin 4 of the CPP1.
When power is applied, the
capacitor will hold this line
low. An internal pull-up re-
sistor will then start charging
the capacitor. When the ca-
pacitor reaches a high level,
the processor function will
start.

The processor at this time
will set the 1/O ports up per
its internal program. It will
then start testing the start
button for a closure (pulled
to ground). When a valid
switch closure is recognized,
the program will next test
switch $1 to see if it is open
or closed.

Switch S1 determines
which table is to be exe-
cuted (see Tables 1 and 2). If
switch S1 is open, Table 1
will be selected. If switch S1
s closed, Table 2 will be
utilized.

Next, the processor will
test switch S2 to determine
which subgroup to run.
There are a total of 8 sub-
groups per selected group.
Seven require that one of
the pins, 28 through 34, be
pulled to ground through
switch S2. The eighth group
is selected when all eight
pins are open.

Photo B. The inside top panel of the CPP1.

Upon determining which
subgroup has been selected,
the processor will start send-
ing at the rate of the dot
clock, 1C2. All timing is based
on the dot clock.

The processor will send
out a short pulse from pin 35
of the CPP1 to fire the one-

shot (IC2). It will then test
pin 1 for it to time out. This
is one dot time. For dashes,
it will do this three times.
The tone is generated by
IC3, a simple 500-Hz tone
generator. Pin 36 of the
CPP1 will go to a high level
whenever the tone is on; it

S1 Open
S2A closed S2B closed S2C closed
EISHSUF TNDBG6E-KY 722V34AR
S2D closed S2E closed S2F closed
NC; X/--MG 107 = N Z70098:0Q,

[ - hyphen; ? question mark; () parentheses; ; semicolon; / fraction
bar; --break; . period; " quotation mark; :colon; , comma ]

S2G closed

E?LTZ I2WN() SVPD7 JOT1A H3BCJ 654.X KUAIO YFR"M ,GVK9
A;JQ-- [80EL :-ZBI Z()7JX OM9--L ITNDC .1”KQ EBLWP B4ARV
J0Z?2 V35UF G:8-E ISHBK Y,Al: XLCQP V2FEK :J--DK WR?U-
B/79N "LAZ5 8HAM( T1B40 3:SZ O1.EB JVGIY

S2H closed
Electronic Keyer Option

Practice Groups With Morse Code Pattern

S2A closed S2B closed S2C closed
E ; T ? e
I N 2 ==
S D V -
H B 3 -
8.0 Lo, 6 4 1
U - - - A -
F = K ~ R -

Y s
S2D closed S2E closed S2F closed
() ——— L 7 o
C - W - 7 -
: - = - O ——
X - J —— @ -
/ - 1 _— 9 ———
o2 LigiT ) _ i 8 g
M -= f - , =511
G -- 7

-

Table 1.
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Fig. 3. Circuit board, foil side.

goes low to turn it off. To
stop the sequence, pin 6 of
the CPP1 must be pulled to
ground through the stop
button. (It should be noted
that the start and stop but-
tons can be either normally-
open push-buttons, as shown
in Fig. 1, or toggle switches.)
At this time, the processor
will start testing the start

S2A closed

HEFSU S5IEUH H5EIF
FUISE SIFHE S5UESH
S2B closed

B-YTD NEKBY -KTD6
BN-TB KYTDN 6-KYD
S2C closed

V4R2A 73R42 A?VR3
V?A23 RAV42 3R2V4
S2D closed

X:.0GC [--MXG (XGCM
—XIC XIOM; MXCGM
S2E closed

J.L1P "WPJ1 LW1.”
J"LWP LJWP1 *JPL
S2F closed

2:.Z0 798Q: ZQOB7
0720, Z0Q9: Q.92
S2G closed

92837 46510 49628
53751

S2H closed

| -:{)?, -1y

Y 0"-2
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pin again, except in the key-
er mode.

In the keyer mode (switch
$1 and S2 open), when the
start is pressed, the chip will
enter the keyer mode. To
leave it, the power must
be turned off. This is to
eliminate any chance of
the keyer going out during
transmission.

S1 Closed

USH5H I5SFE EI5S5
HEFIU FEHS5I USEFI
TYNKD BKNT- DY6BD-
DEYTK YBTND KENYT
24VA7? JA?V3 A2373
AVR?2 V4R2V 7RV42
MIXM-- ;C()--X CGM--X
-=-X:Cl/ GM/.C CXM--G
L1JWP PJWL P1"PL
1PWJL LJ "P1 W.1JP
09:8 0Q9Z 0:782
90Z70 QZ0:9 807.Q
53709 96821 13579
07, 4 2"():

Table 2.

Ul

I 1
) e E: EF
RE XTAL
-CH-
(=
“CH=-
-EE-
T U3 | |
TxgIa
RB
D2 =
I

DI

STOP

GFEDCBASI

poT

START
DAS~I

Fig. 4. Circuit board showing parts placement.

Construction

Assembly is very straight-
forward. The circuit can be
hand-wired in about an hour
or two, or a simple single-
sided PC board can be used.

The crystal should be lo-
cated as close as possible to
the CPP1. This is standard
for any microprocessor.

C7 must not be left out.

FEIHS SUISF UEFHE

TBDKT  YKTND  -6KYK

24RAV RRVV?  4374A

GXCM-- (MGX()

M;/OX

JWW  LPJIW WIlJ

ZQ8 9 80:Q :9Q90

25680 95062 13467
== - | Vol

This stabilizes the power to
the chip when the tone is on.
If it is left out, it is possible
that the internal program
will jJump out of sequence.
Custom tailoring the
CPP1 to your particular
needs can also be done
Some examples are:
® replacing the speed con-
trol with a rotary switch with
fixed resistors,
® replacing R9 with a poten-
tiometer for tone control,
and
® adding a volume control.
These are just a few of the
many variations possible.

Operation

The CPP1 is extremely
easy to use. Apply power.
Set switch S1 to the appro-
priate practice table. Set
switch S2 to the desired sub-
group. Press start and adjust
speed. That’s it!

Your selected practice
group will cycle until stop is
pressed. At this time, anoth-
er practice group can be
selected. Speed may be ad-
justed any time.

To use the keyer function,
set both switches S1 and S2
to the open position. Then
press start. You are now in
the keyer mode.

When pin 37 is brought to
ground, a series of dots will
be sent. When pin 38 is
brought to ground, a series
of dashes will be sent. Fi-
nally, when both pins 37



At Last.

A microthin, synthesized,
programmable, sub-audible
tone encoder that fits inside
the ICOM IC-2AT.

Need we say more?

. COMMUNICATIONS
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426 West Taft Avenue, Orange, CA 92667
800/854-0547 California: 714/998-3021




Photo C. Adding a key turns the CPP1 into an iambic keyer.

and 38 are held to ground,
alternating dots and dashes
will be sent.

A final operating note
concerning speed: Selecting
the proper speed for prac-

tice may be done in one of
two ways. The simplest way
is counting dots. This is
accomplished by setting the
CPP1 to the keyer mode and
pressing start. Hold the dot
input line low and count the
dots for one second. Once
the number of dots per sec-
ond has been determined,
it is a simple case of cal-
culating the speed by the
following formula: speed
(wpm)=2.4 X dots/sec. For
example, if 5 dots are
counted in one second,
then speed=24X5 dots/
sec="12 wpm.

The second method is
based on a known fixed re-
sistor value. Since all timing
is based on a dot time, it is a
simple matter of using the
following formula for deter-

mining the one-shot time:
dot=1.1 X(R6+ R7) X C8.

Conclusion

Learning Morse code, or
increasing one’s speed, has
been a problem since the
early days of ham radio.
Learning Morse code should
be fun and easy. However,
traditional means using
tapes and records generally
make it less than desirable.

The CPP1 puts learning
Morse code into the comput-
er age without the hassle.
Using the CPP1 makes learn-
ing code fun and easy. Using
this device 15 or 20 minutes
a day, followed by listening
to actual ham conversations
for about the same amount
of time, will make code learn-
ing exciting and rewarding. B

Parts List

QTY iCs

1 IC1 CPP1 code practice processor

2 IC2, IC3 NESS55 timer
Capacitors

2 C1, C2 22 pF ceramic

1 C3 1uF, 10V dc

3 C4, C6 .01 uF

2 C5, C8 g uF

1 C9, C7 100 uF, 10 V dc
Resistors

9 R1-R5, R8-R9 15k, Y4 Watt

1 R6 220k, Ya Watt

1 R7 2 meg potentiometer

Miscellaneous

2 D1, D2 1NS14 or equivalent
1 S SPDT toggle switch
1 S2 8-position rotary switch
2 S3, S4 normally-open push-buttons
1 crystal 1-6 MHz (3.57 MHz nominal)
1 speaker 8-Ohm speaker
Keyer Option
1 R12 4,7k, a4 Watt
1 Q1 2N3904 or equivalent

The CPP1 code practice processor chip is available from Mi-
cro Digital Technology, PO Box 1139, Mesa AZ 85201, for
$19.95 ppd., PCB, $5.00. Checks, Visa, and Mastercard ac-
cepted. On credit card orders, please include card number, ex-
piration date, telephone number, and full name. For phone or-
ders, call (602)-897-2534. OEM and dealer inquiries welcome.
Complete parts kits available from the following distributors:

Greenbrier Marketing
International, Inc.

509 S. 48th St., Suite 105
Tempe AZ 85201.

Price: $49.95 postpaid.

Circuit Specialists
PO Box 3047
Scottsdale AZ 85287
(800)-528-1417

Gigatech*

9520 Chesateake Dr.
San Diego CA 92123
(714)-268-8131

*will be selling completed
units in addition to kits.

Chaney Electronics
PO Box 27038
Denver CO 80227
(303)-781-5750

Radiokit

Box 411

Greenville NH 03048
$47.00 (kit)

TANCE BY F.C.C. LI-
CENSED TECHNI.
CIANS USING THE
FINEST TEST &
ALIGNMENT

EQUIPMENT

AVAILABLE:

srepairs

=alignments

*modifications

sinstallation of custom circuits
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*QSK keying
*VOX
« Power supplies—[memory keep alive]

*All above circuits for solid state equipment

manutfactured by

12325 Madonna Dr. Lansing, Michigan 48817

(517) 627-2650 (8 am-5 pm)
(517) 627-2879 (6-10 pm)

“KEEP IN TUNE WITH THE WORLD” l
**TECHNICAL ASSIS **PRODUCTS AVAILABLE:

1
Lok

i W - rro LI | ]

T g 2 Ja e P

AT IONS

Geff NBCE e
VISA |
(EST) ‘E:

ILLINOIS’

OLDEST HAMFEST

Sponsored by

The Fnx Riner Radio League

Sunday — August 217, 1983

Kane County Fairgrounds — St. Charles, I L

Commercial Exhibits » Flea Market » ARRL Booth
e Contests = Demonstrations » Hot Food

Tickets: $2.00 in advance — $3.00 at gate
Send SASE: G. Frieders, WOZGFP, 1501 Molitor Road, Aurora, IL 60505

Dealers Contact: G. R. Isely, WD9GIG
736 Fellows Street
St. Charles, IL 60174




*5 year warranty ® prompt U.S. s

WATT/SWR METERS

or average reading

B o] 8 e
(us MP-1 (KHF) 1.8-30 MHz
MP-2 (VHF) 50-200 MHz
: $179.95 $119.95
(1W=15W, 2W=30W} preamp
016 10W in=160W oyt $279.95 430-450'MHz ALL MODE
W=35W, 2W=90W) RX preamp [[1)&?_2;59’@-401&? out $199.95
B3016 30W in=160W gut $239.95 : 51010 10WAin=100W out
(useable in: 15-45W) RX preamp HEM(?TE CONTROL $94.95 e n e 5519.95

(10W=100W) Duplicates all switches, 18’ cab

Available at local dealers throughout the world.

MDM@E P.O/ Box 1393, Gilroy, |\CA 95020 (408) 847-1857

COMMUHICATIEHS QUIPMENT,INC.
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CES INTRODUCES THE
NEW 510SA “SMART PATCH”

The State of the Art Simplex Interconnect

Communications Electronics Specialties introduces the CES 5105A
“Smart’ Simplex Autopatch, with many important new features never
available before: o Three digit control codes with user programming.
e A sophisticated toll restrict provides positive long distance lock out.

e Time-out and COR activity timers with warning beeps and digital pro-
gramming. ® Rotary or DTMF dialing. » Phone line in-use detector prevents
interrupting a call in progress, and sends unique CW sequence. ® Phone ring
detection logic enables unique CW sequence. ¢ Digital programming of the sample
rate and width, and noise gate sensitivity control, for easy interfacing with most radios.

Simple and direct connections to radio.
Options available: * Smart CW identifier with unique CW messages for each patch function.
e FCC type accepted phone line coupler. = Special tone squelch kit to operate patch through
repeaters.

| CES POWER  NOISE PTT  CONNECT iIIIIIIIIIIIJIIII SIMART. FATEH |||||I|l|l|ll||i CONNECT

| i

ey POWER

The 5105A —the newest advance in interconnect technology, from the innovators at:

Communications Electronics Specialties, Inc.
Post Office Box 507 ¢ Winter Park, Florida 32790
(305) 645-0474 e+ Toll-free (for orders only): (800) 327-9956 .2

SATELLITE
TELEVISION
SYSTEMS

_ WE WILL NOT BE UNDERSOLD!!

A broadband, low S\WWR dipole that really works in apart- Receivers, LNA's & Accessories

ments, small yards, attics, anywhere a small antenna is CALL US TODAY! »320
must. Indoors or out, you can work ANY HF BAND, In-

cluding 10 MHz. No gimmicks or add-ons. Imagine 812-238-1456

80M in as little as 24 ft.!| Complete kit and instructions,

plus 50 ft. of coax. Easy to set up and adjust. More

information available - just call or write. | hSler

Blacksburg Group $67.95 postpaid (n USA |

Box 242 Suite 500 Money Back Guarantee | elGCtr onlcsru. !

Blacksburg, Virginia 24060  Virginia residents h%g

703/951-9030 add 4% sales tax é; “Nation’s Largest Total Communications Distributor”

P.0. BOX 3300 « TERRE HAUTE, INDIANA 47803

£ J—Ji'“ 4 II|'I::—"
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SATURN-15XHP

JDL Leads Again

The Saturn-15 XHP, an engineering break-
through from JDL laboratories, has new State-of-
the-Art technology never before incorporated in
amateur band general microwave receivers. This
technology increases reception from distances
never before achieved. By designing totally new
circuitry, and using new ultra-sensitive compo-
nents, coupled with a precision tuned 30 inch
receiving dish, a system gain of 68 decibles
makes the Saturn-15 XHP the leader in micro-
wave receivers. In field tests, the Saturn-15 XHP
received clear, crisp pictures, where other units
tested were snowy. During these tests the
Saturn-15 XHP's highly sensitive downconverter
probe was able to receive a color picture with-
out a dish. No other unit tested could pass this
test.

Free Movies for You

That's right! Free movies, sports, and special
events, 24 hours a day and all commercial free.
The Saturn-15 XHP super deep fringe microwave
receiver can be used by homeowners outside
the service area of local over-the-air pay TV
stations (ex. HBO, Showtime). Yes, if the local
pay TV station installs microwave receivers on
homeowners TV mast, you too can receive
those unscrambled signals free by installing the
Saturn-15 XHP on your TV mast in minutes. A
signal can be received up to 100 miles,
depending on the height and power of the local
transmitter, and the installed height of the
Saturn-15 XHP. If you have waited to own a
microwave receiver, or own a low power unit,
call and order your Saturn-15 XHP and own the
most powerful receiver available today. Free

TV—vyours for a call. Note General microwave receivers
canno! be used for receiving scrambled signals. Nor can they pick
up from cable TY or thaw relay lowears.

A Total Unit

The Saturn-15 XHP comes complete with a 30
inch precision tuned receiving dish, advance
design downconverter, power tuner, 60 feet

coaxial cable, necessary adapters, mounting
hardware, and installation instructions. A six
month parts and service warranty covers the
saturn-15 XHP.

Information for your Area

By calling our information number (916) 454-2190
and talking to one of our trained technicians, we
can help determine if the Saturn-15 XHP will
work for you.

A Very Special Introductory Offer!!!!

As JDL Industries has and continues to provide
the very best in products and customer service,
we want everyone to be able to enjoy our new
system, Saturn-15 XHP. The regular price for the
Saturn-15 XHP is $285.00. Order C.0.D., pay only
$260.00 and save $25.00. Trade in your old unit,
from any manufacturer or home built, working or
not, with your order, pay only $235.00—save
$50.00. Or if you own our original Saturn-5 and
wish to upgrade to the Saturn-15 XHP, return
your unit and pay only $210.00—a savings of
$75.00. We also accept Visa and Mastercharge
at the regular price, $285.00. Sorry—no personal
checks. Shipping ($9.50) and 6% sales tax for
Calif. residents not included. Trade-in units
become the property of JDL Industries and
cannot be returned under any circumstances.

Call our toll free number for placing orders only.
Information is not available at this number.
1-800-824-7927

U.P.S.—C.0.D./Volume prices on request —
(916) 454-2190

Microwave Systems

@
INDUSTRIES, INC.
4558 Auburn Bivd., Suite 208, Sacramento, CA 95841

Saturn-15 XHP must De returned withen 14 gays of gehwery for refung o not
satisferd. and is subpect 1o a 25% meslocking change
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Kirsti Jenkins-Smith VKONL
PO Box 90

Norfolk Island

Australia 2899

The True Story

Behind Heard Island

Fighting bad weather, shady ship owners, and bad press,
the HIDXA expedition forged its way to the DXer’s dream.
But getting there was only half the battle.

he idea of a possible

DXpedition to Heard Is-
land came to Jim VK9NS
while he was still P29])S and
living in Papua New Guin-
ea. Heard Island, in the
southern Indian Ocean, is
situated in one of the

world’s stormiest seas, unin-
habited, inhospitable, and
not really “enroute” to any-
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where. So the only way to
get there would be to catch
a lift or charter a vessel for
the voyage. The vessel
would have to be sturdy
and suitable, with an experi-
enced skipper for those
waters. The cost for such a
lengthy trip would be high,
but if the money could be
found, such a DXpedition

|

Preparing for departure.

could take place. So the
Heard Island DX Associa-
tion (HIDXA) was formed
early in 1980, and the long
and stormy road to Heard
Island commenced.
Assistance was asked for,
and many an amateur con-
tributed. Jim, in his dealings
with the authorities, met
with goodwill and interest

from all concerned. A set of
guidelines was formulated
for private expeditions visit-
ing Heard Island, and he got
permission to visit, pending
a firm proposal. License for
Heard Island was issued
—VK@QJS.

Meanwhile, the hunt for a
suitable vessel was on, and
word was out for interested
operators, The season for
visiting Heard Island is very
short, involving January
through March of each year
A vessel was in fact found
for the 1981 season, but the
enormous cost involved
could not be met at the
time, and this very suitable
charter and experienced
skipper had to be aban-
doned.

Unfortunately, HIDXA
was now led astray by prom-
ises regarding a West Aus-
tralian shipping firm who
said that they intended to
send a fishing-survey ship to
Heard Island waters in the
1981 season and would take
a group of amateur radio
operators along for a rea-
sonable sum of money. This
proposal sounded just too
good to be true, and of
course, as we all know, it
turned out to be just that
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Fquipment and stores in the hold of Cheynes I1.

Months of not knowing and
being put off with “we will
know for sure next week”
persisted until the season
was over. During 1981, it
was a continuation of “next
week for sure,” regarding
plans for 1982, until it be-
came clear that “next week”
would never come. We
heard that Dr. Lewis might
be going to Heard Island on
the Dick Smith Explorer in
1982 and we had berths
booked on that ship should
they be headed that way. As
it turned out, they went to
Antarctica instead.

So the hunt for a vessel
for 1983 went on. The prob-
lem was mainly financial.
People do not really want to
give money to a project
which is not 100% guaran-
teed. Money might be prom-
ised after the expedition,
but shipowners want pay-
ment in advance. So we
were really faced with a sort
of “catch 22.”

Now came the surprising
news that IDXF and NCDXF
had pledged $20,000 in
order to send 2-3 operators
along with a group of moun-
taineers who were planning
an expedition to Heard
Island to climb Big Ben. At
the same time, concentrat-
ed efforts to discredit
HIDXA and statements that
Jim would never go to
Heard Island and had no in-
tention of even trying began
to appear on the bands. Jim
had always stated that if the
expedition did not take
place, he would refund do-

nations. Four out of 300-odd
persons who had donated to
HIDXA asked for their
money back; so it goes to
show that most people do
not take as gospel truth
whatever they hear on the
grapevine.

Sojo VKQS] spent Easter
of 1982 on Norfolk Island.
He and Jim spent long days
working on the Heard Island
project. So)o proved himself
to be just what we needed
most —someone with know-
how, interest, and “get up
and go.” He went back to
Tasmania and started look-
ing for a vessel. Jim was
reluctant to go on the air
and say “we are going in
1983 until he was fairly cer-
tain that this time it would
happen. So it was not until
early September of 1982,
when the contract with the
owners of the ex-whale-
chaser Cheynes Il had been
signed, that we could really
start our publicity cam-
paign. We sent out masses
of brochures, “stuffers,” and
letters. Now that the vessel
was secured, it was smooth
sailing ahead. The beauty of
this contract was that the
vessel was big enough to
take up to 20 passengers. So,
if we could find even 10-12
people with other interests,
and 6-8 operators, with all
of us paying $3000 out of
our own pockets, we could
pay nearly the whole char-
ter cost.

Universities were in-
formed of this chance to
visit Heard Island and adver-

Jim and Tom VK6MK in Albany.

tisements were placed in
several Australian newspa-
pers. Gradually, the team
started to take shape. A firm
proposal to the government
was drawn up. This was sev-
eral pages long since it had
to include details of all per-
sonnel, equipment, landing
gear, supplies, etc. But once
submitted, it did not take
long for the official blessing
to come through in writing.

Meanwhile, on the bands,
word had it still that we
would never go and were
just daydreaming, that the
ship was a floating coffin, it
was no good, etc. Some of
the DX outlets took the trou-
ble to print some of the ma-
terial we had sent along, but
others must have filed it
straight into the wastepaper
basket since their publica-
tions were quite innocent of
any mention of HIDXA.
IDXF and NCDXF, on the
other hand, were never out
of the news!

There was talk of “the
race to Heard Island” in
those publications in which
we did rate a mention. It was
of course never a race. It
was a matter of two groups,
with different objectives,
going more or less at the
same time. We were just
continuing what Jim had
started in 1980. No doubt
the mountaineering group
had also been planning for
some time, but without
amateur-radio involvement,
the world of ham radio
would not know. Heard Is-
land was high on the “want-

ed” list and you could prob-
ably put five successive
groups on the island, all of
whom would work tremen-
dous pileups. For goodness
sake, we work endless pile-
ups from Norfolk Island
where there are 6 licensed
resident amateurs! So this
“race” idea was a bit silly.
One publication topped
that by advising its readers
to “put their money” on
IDXF/NCDXF, as if we were
horses. It passes all under-
standing, for sure.

We got a lot of support
from individual amateurs in
many countries, and we re-
ceived a lot of encouraging
letters with the donations,
so we knew we had the sup-
port of the individual ama-
teur. Some of the small DX
clubs also contributed, but
the big clubs did not come
forward; an approach to
NCDXF proved futile. The
lack of publicity left many
in doubt as to our intentions.
When we received $100
from LIDXA, it was with a
stern request to send the
money back should the ex-
pedition not take place. We
had already paid $6700 as a
deposit on the Cheynes [l,
but they received our mon-
ey-back guarantee in writing.

The cost of an expedition
to such a place as Heard |s-
land is immense. Apart from
the remainder charter cost
which was paid by the ex-
peditioners themselves,
HIDXA had to find money
for fuel, landing gear, food,
generators, tents, tarpaulins,
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Do we go on or don't we? Chief Mate and Skipper make the
decision.

gas cookers, gas, and a num-
ber of bits and pieces. A suit-
able first-aid kit and supply
of pharmaceuticals had to
be provided. Rigs and anten-
nas were mostly on loan, but
with a guarantee to return or
replace them if lost, thus re-
quinng expensive insurance
in addition to the freight
cost. It made me wonder
about certain people’s sani-
tv when | heard inane re-
marks about “going on an
expedition to get rich.” The
idea that a green stamp with
a QSL card is clear profit
and it costs nothing to mail
a card back is fondly be-
lieved by some people.

Life became very busy
from September through
December. Jim left for Tas-
mania in November to be on
the spot for all the last-min-
ute arrangements that had
to be made. | remained on
Nortolk Island to handle in-

coming correspondence and
hold the fort. We kept in
touch wvia radio or tele-
phone, but with everything
else on our minds, we both
forgot our wedding anniver-
sary on December 5; 2 years
—vyou would think we had
been married for 20.

| arrived in Tasmania on
December 29 Those last
few days before departure
were very hectic. What with
the holiday season and all
the festivities, it seemed im-
possible to organize the fi-
nal details, and departure
had to be postponed for a
couple of days. The rest of
the team had already ar-
rived. We were 17 people,
including 5 scientists, 5
mountaineers, a journalist,
and a cinecameraman. A

mixed group for sure, but as
it turned out, a very bal-
anced group. We all got on
well with each other. Mavybe

= '.ufl T

Peter VK6VR, Walter OE1LO, Kirsti VKINL, Sojo VKOS],
Bernie VK6K], and Walt W7SE at Albany.
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Battling headwinds on the way to Heard Island.

the fact that each and every
one of the expeditioners was
required to pay $3000 en-
sured that no one who was
not very strongly motivated
and did not really want to go
to Heard Island was includ-
ed in the expedition. We
could have filled the ship
with people who wanted to
come for nothing, but our
policy did not permit any
freeloaders who might
cause arguments and back-
biting if the going got rough.
A very wise move as it
turned out.

Our troubles should now
have been over, but this was
not to be. We departed
Hobart January 4 and struck
a strong gale immediately.
After battling ahead for 24
hours, the skipper advised
that due to the high rate of
fuel consumption and slow
progress, we should return
to Hobart to await more rea-
sonable weather. Turning
around in those mountain-
ous seas was a frightening
experience. The Cheynes I,
which had been tossing
around violently for hours
already, now laid over mo-
mentarily to a 40° angle
which sent everything
crashing and broke the lash-
ings on the two dinghies
stowed on the foredeck.
During the night, a wave had
shot up under the boat deck
and knocked a 3" plank
clean out, so it was a slightly
battered Cheynes Il that re-
turned to Hobart the follow-
INg morning.

We now had three days of

hanging around Hobart,
impatiently waiting for the
weather to improve. It did
improve somewhat, but we
still stayed with no explana-
tion forthcoming. Finally,
we were scheduled to leave
on Sunday morning, but Sat-
urday evening we learned
that departure had been
postponed once again since
the skipper/owner had de-
cided not to come with us. A
new skipper was found, and
on Sunday afternoon, Cap-
tain Laurin MacEwan ar-
rived and we were off again

The southern route was
abandoned. We took a west-
erly course while the skipper
made himself familiar with
the vessel. He soon found
that the fuel consumption
was alarmingly high. It bore
no relationship to facts and
figures quoted on our deal-
ings with the company. In
tact, Captain MacEwan
found that we could not go
to Heard Island from Ho-
bart. The ship just did not
have the range, in spite of all
the expert advice and calcu-
lations which had been done
by professionals. The only
thing to do now was either
to cancel the expedition or
go to Albany, in western

Australia, to refuel and
make Heard Island from
there. Naturally, we all

agreed it would have to be
Albany. There was no ques-
tion of the ship not having
the range for that distance.
The mystery of the fuel
consumption followed us all
the way. Tanks were dipped



Our home on Heard Island.

and charts consulted. Noth-
ing seemed to add up. It was
a worry for several days be-
fore they thought they had
the problem licked.

We continued our voyage
after refueling in Albany,
and for some days every-
thing ran smoothly. We set-
tled down to a routine for
shipboard life. All expedi-
tioners were rostered for
duty in the galley or on the
bridge. Three would do the
cooking, with cooks chang-
ing each day, and normal
4-hour watches were kept on
the bridge, around the
clock. The expeditioners got
to know each other and the
crew of 8, and with so many
people with different back-
grounds and experiences,
there was always a lot to
talk about.

Unfortunately, one of the
operators, Walt W7SE,
found it necessary to with-
draw from the expedition in
Albany. By then we were al-
ready so much delayed that
he just could not risk further
delays which would make
him late back for work. An-
other scientist joined us In
Albany so the number of
people remained the same

It now became apparent
that we did not have enough
water on board for the
boilers. This was another
mystery, but nevertheless a
fact. We were supposed to
carry 170 tons of water, but
in fact, had only about 80
tons, another reason why
the vessel did not have the
range. The only thing to do

now was to call in at
Kerguelen Islands to take on
water. This would cost us ex-
tra fuel which we could ill
afford. Arrangements were
made with the owner that he
would meet us on the way
back with the necessary fuel
to take us back to port in
Australia.

Thus, we made a stop at
Kerguelen. The French were
kind and helpful. It seemed
to us that we had been at
sea for a lifetime. when in
fact, it had been just two
weeks since Albany. We had
a lot to learn yet! The
French invited us all ashore
for lunch, and we savored
every morsel of that meal.
There was of course no
chance of operating from
Kerguelen. It was an un-
planned-for port of call, and
the necessary license could
only have been issued in
Paris, well in advance. In
any case, we stayed only a
few hours, so time would
not have permitted oper-
ating from there.

Once again the expe-
dition nearly came to a full
stop. The Cheynes Il dragged
anchor and we could hardly
believe our eyes when we
dismally observed her drift-
ing onto the rocks. It was
very fortunate that nothing
vital was damaged and we
were able to continue on to
Heard Island.

Finally, on February 5.
there it was: Heard Island.
We arrived in rain and mist,
but it was reasonably calm,
so unloading commenced

VKQ|S shack.

right away. Plans for landing
equipment and personnel
had been made during the
voyage. All gear and food
had been wrapped securely
in plastic and sealed, so off-
loading went smoothly. We
had had breakfast at 4:30
am in order to make an early
start.

Now began a back-break-
ing day. We had two Arbec
huts for our use. The scien-
tists and film crew settled in-
to the one closest to the
beach, and the hams had the
other, smaller one up the
hill. These huts are mere
shells of unlined metal.
They are completely devoid
of furniture or amenities,
But, they were waterproof
even if somewhat drafty,
Our hut was about 500

meters away and every bit
of equipment, antennas,
food, gas, cookers, genera-
tors, etc., had to be hand-
carried all the way from the
beach. The trips to and fro

were many, and | think we
had all reached the stum-
bling stage by the end of the
day. It rained; the black vol-
canic sand stuck to every-
thing and the path was
rocky and uneven. Finally,
the beach was empty and
we could think about get-
ting a rig on the air and see
about sleeping space and
something to eat.

It was dusk by now. Our
hut did not have a door. In
spite of the rain which now
came in torrents, the icy
wind in the doorway, and
the cramped conditions in-
side the hut, we got our-
selves into some sort of
order. Bob got one of the
generators going and with a
vertical antenna he was
ready to open up from
VKQJS. His first QSO went to
ZS6IW. He worked some
Furopeans, but with the rain
pouring down onto the un-
protected generator, there
suddenly was a power surge

The day the sun came out; Big Ben.
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Tarpaulins made makeshift sails for the Cheynes |II.

which put a stop to opera-
tions. We all retired to our
sleeping bags. Being utterly
exhausted, we slept ex-
tremely well.

| was the first one awake
the next morning. Jim, Sojo,
and Bob looked like three
blue elephant seals in their
sleeping bags. It had stopped
raining, and soon we were
all busy putting up more an-
tennas, making the hut more
livable, and getting properly
organized, A 3-element ten-
meter beam and a 3-element
15-meter beam were un-
packed and erected without
any trouble. We had brought
a Minooka Special for 160
meters, but unfortunately,
even with all expeditioners
lending a hand, putting up
this huge vertical proved
too much in the strong wind.
She bent beyond repair and
had to be abandoned. The
TH3 tribander was the last
one to go up, complete with
rotor. The other beams had
a hand-operated turning ar-
rangement. One of the tents
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was put up to house the gen-
erators, and inside the hut,
Jim hung other tents to keep
some of the draft out, the fi-
nal one being hung in the
doorway to act as a door.
We had four rigs ready for
use and had brought spare
rigs just in case.

A solar flare made radio
conditions extremely poor. |
suppose we were lucky it
did not put a full stop to
propagation for the duration
of our stay, but it was very
unfortunate that it had to
happen at all. We worked.
One of us would monitor
the bands and call CQ regu-
larly. If there was an open-
ing, we knew about it and
made the most of it. Open-
ings sometimes lasted only a
few minutes, but after a few
days, we found that 20 me-
ters was usually open to
America in the early morn-
ing hours. Europe was
around in the evenings, and
Asia and Pacific at odd
times during the day. Night-
time was a bit unpredict-

able, but we kept watch on
the bands around the clock.

We were now joined by
Walter OE1LO, who had
been helping the mountain-
eers get started on their
climb up Big Ben on a new
route from Mechanics Bay.
With the poor band condi-
tions, we were more than
enough operators, and some
of us actually just sat idle
most of the day. SoJowas in
charge of all RTTY and SSTV
gear and made the first QSO
ever from Heard Island on
these two modes. He also
made the first satellite QSO
from Heard Island. So, by
making use of every little
opening, the number of
QSOs crept up. VKOJS made
about 12,400 QSOs, with
VKONL making about 2000.
This was not a bad score in
poor conditions.

The Anaconda Il opera-
tors were also active. This
meant that only one of our
stations could operate on
whatever band happened to
be open. If VKOCW was on
20 meters CW, then we
could only be on 20 meters
SSB instead of having one
station on CW and one on
SSB. This, of course, applied
to the other group as well.

Bob took charge of the
generators, He kept them
going, serviced them, re-
fueled, and did some re-
pairs. None of us got a tre-
mendous lot of sleep. The
shack was noisy, cold, and
cramped. But the days
passed quickly. We were
more or less self-contained
in our hut, being able to do
the basic cooking there and
not having to leave the
bands to turn up for meals in
the other hut. Not very
sociable, but time did not
allow for socializing. In fact,
when the other three ladies
of the expedition were in-
vited aboard the Anaconda
Il for dinner one evening, |
was not even asked. At least
| like to think that this was
because everyone knew the
hams were too busy to so-
cialize! (It could have been
those shapeless oilskins
combined with my ad-

vanced years, of course.)

So we worked. The scien-
tists took samples from pen-
guins, counted them, mea-
sured temperatures on rocks
and under rocks, collected
samples of this and that, and
generally had a very suc-
cessful time on the island.
The mountaineers climbed
their new route towards the
summit of Big Ben, keeping
in touch by VHF skeds twice
daily. The film crew filmed
everyone and everything
and will have an excellent
documentary of the whole
fantastic voyage and stay on
the island, to be released
on Australian TV in June/
July, 1983. It is expected
that this film will also be
released overseas In due
course.

We had hoped to extend
our stay a few more days,
but due to the precarious
fuel situation on the
Cheynes I, this could not
be. So we were due to de-
part February 15 at 1600. In
preparation for this, we start-
ed to carry some things to
the beach, intending to keep
one rig on the air till the bit-
ter end. However, the wind
was quite strong, and by
lunchtime, a full storm blew
up. This was the Heard ls-
land we had feared. Atlas
Cove boiled; sea spray was
blown far inland. Ashore,
the black volcanic sand
whipped and blasted. The
Anaconda Il operators lost
their beam; the mast just
buckled effortlessly. It be-
came clear that departure
was impossible and we
made our way down to the
beach to make sure the gear
already there was secure
Here, we found that the seas
were rising and everything
had to be moved further
up—an enormous task in
that wind. Custs were mea-
sured up to 80 knots and
some of us were literally
blown oft our feet. At one
stage, | was sent flying and
ended up underneath the
tarpaulin which we used
to cover the goods. The
Cheynes 1l had to get up
steam to keep from drifting



[@ 3] ICOM| - Check the Savings at AES*!

HF Transceivers: Regular SALE
IC-740* 9-band 200w PEP Xcwr....... $1099.00 949*

*plus FREE PS-740 Internal power supply &
$50 Factory Rebate until 7-31-83

$159.00 149%
20.00

PS-740 Internal power supply
EX-241 Marker unit

EX-242 FM unit 39.00
EX-243 Electronic keyer unit......... 50.00
FL-44 SSB filter (2nd IF).............. 159.00 129%
FL-45 500 Hz CW filter (1st IF)....... 59.50
FL-54 270 Hz CW filter {1st IF) 47.50
FL-52 500 Hz CW filter (2nd IF) 96.50 B89*
FL-53 250 Hz CW filter (2nd IF)...... 9650 B89%
MB-12 Mobile mount....ceevvvereeen..  19.50
HM-10 Mobile scan microphone 39.50

IC-730 B-band 200w PEP Xcvr w/mic ... $829.00 649*
FL-30 SSB filter [passband tuning)... 59.50
FL-44 SSB filter (2nd IF) ....ccceuveo.. 159.00 129%
FL-45 500 Hz CW filter ................. 5950
EX-195 Marker umt 39.00
EX-202 LDA interface; 730/2KL/AH-1 27.50
EX-203 150 Hz CW audio filter ....... 39.00
EX-205 Transverter switching umit... 29.00
HM-10 Mobile scan microphone 39.50
MB-5 Mobile mount.. 19.50

IC-720A S-band Xcwr/.1- 3ﬂ MHz Rcw 51349 00 999*
FL-32 500 Hz CW filter .. 59.50
FL-34 52 KHz AM frlier 49.50
MB-5 Mobile mount.. .. 1950
IC-7072 transceive :nterface H ?IJ .. 11250

New Model! Regular SALE

IC-751 9-band xcvr/.1-30 MHz Rcvr... TBA

Internal power SUpplY ....covveeimenerennns TBA

FL-52A 500 Hz CW filter ............... TBA

FL-53A 250 Hz CW filter ......ccecevuns. TBA

PE R AN T et onsa ddse de sdhnig moe TBA

HM-12 Hand microphone TBA

SM-6 Desk microphone .......cocevveennns TBA

External frequency controller............. TBA

High stability reference crystal TBA

Accessories: 720/730/740 Regular SALE

PS-15 External 20A power supply....... $149.00 134*
EX-144 Adaptor; CF-1/PS-15 6.50
CF-1 Cooling fan for PS-15

PS-20 20A switching ps w/speaker ....
CC-1 Adaptor; HF radio to PS-20
CF-1 Cooling fan for PS-20........

SM-5 B-pin electret desk mic 39.00

SP-3 External speaker 49.50

Speaker/phone patch [specify radio) 139.00 129

AT-100 100w 8-band automatic ant tuner 349.00 314

AT-500 500w 9-band automatic ant tuner 449.00 399*

AH-1 5-band mobile ant w/tuner ....... 28900 259%

HF Linear Amplifier Regular SALE
IC-2KL 160-15m/WARC solid state linear 1795.00 1299

~ 229.00 199%
10.00
45.00

Order Toll Free: 1-800-558- 0411

AMATEUR ELECTRONIG SUPPLY .

VHF/UHF Multi-modes: Regular SALE
IC-251A 2m FM/SSB/CW Xcvr/AC ps... $749.00 569

$50 Factory Rebate until 7-31-83

IC-551D BOw 6m Xcwr....vvvverennnne.... $699.00 599%

PS-20 20A switching ps/spkr 229.00 199
CF-1 Cooling fan for PS-20......... 45.00

EX-106 FM adaptor 125.00 112%

IC-451A 430-440 SSB/FM/CW Xcvr/ps 899.00 769%
IC-451A/High 440-450 MHz Xcvr/ps  899.00 769%

AG-1 15db preamp, IC-451A/45A.,. B9.00 79%
VHF/UHF FM: Regular SALE
IC-25A 2m, 25w, up-dn-ttp mic, grn leds $359.00 319%
IC-25H as above, but 45 watts........... 3B89.00 349%
IC-25A ‘82 model: 25w, ttp mic, red leds 345.00 289%
IC-45A 440 FM xcvr, 10w, TTP mic 399.00 359

IC-22U 10w 2m FM non-digital Xcvr.... $299.00 249%
EX-199 Remote frequency selector .. 35.00

VHF/UHF Multi-modes: Regular SALE

IC-290A 2m FM/SSB, TTP mic $549.00 389

IC-290H 25w 2m SSB/FM Xcwr, TTP mic  549.00 489°*
IC-560 10w b6m SSB/FM/CW Xcvr 489.00 439*
IC-490A 10w 430-440 SSB/FM/CW Xcvr 649.00 579%

VHF/UHF Portables: Regular SALE
IC-202S 2m port. SSB Xcwr, 3w PEP $279.00 249*
IC-505 3/10w 6m port SSB/CW Xcwr 44900 399
BP-10 internal nicad battery pack... /79.50
BC-15 AC Charger.......ccooceesnnnnnns 1250
EX-248 FM unit 49.50
LC-10 Leather case 34.95
IC-3PS Power supply 95.00 89%
IC-20L 2m amp, 10w PEP or FM 98.00 89*
IC-30L 432 amp, 10w PEP/FM 105.00 94%
New models! Regular SALE
IC-120 1.2 GHz FM mabile TBA
RP-1210 1.2 GHz, 10w repeater TBA
IC-271A 2m, 25w multimode TBA
IC-471A 430-450 MHz, 10w base....... TBA
RP-3010 440 MHz r&peater TBA

Shortwave receiver

R-70 100KHz-30MHz digital receiver.
EX-257 FM unit..
IC-7072 Transcewe mmrface 7204
FL-44 SSB filter (2nd IF)
FL-63 250 Hz CW filter (1st IF)
SP-3 External speaker
EX-299 (CK-70) 12V option
MB-12 Mobile mount

Regular SALE

.. $749.00 p49*
38.00
11250

159.00 129%
48.50

ICOM Handhelds

The Transceivers. The IC-2A features
full coverage of the 2 meter ham band.
The IC-3A covers 220 to 224.99 Mhz,
and the IC-4A, 440 to 449995 Mh:
Each comes with BP-3 rechargable
battery, AC wall charger, flex antenna,
earphone, wrist strap, and beit chp
Accessories are interchangable. Shide
on, removable battery pack allows
quick change and may be charged
while removed from transceiver

2 meters: Regular SALE

IC-2A .15/1.5w 2m HT/batt/wall cgr § 239.50 214%
IC-2AT .15/1.5w 2m HT/batt/cgr/TTP... 269.50 219%*

220 MHz:
IC-3A 220 HI/batt/wall cgr 269:95 22998
IC-3AT .15/1.5w 220 HT/batt/cgr/TTP 299,95 239
440 MHz:
IC-84A .15/1 5w 440 HT/batt/wall cgr... 269.95 229"
IC-4AT .15/1.5w 440 HT/batt/cgr/TTP 299.95 239%

Hand-held Accessories: Regular
BC-25U Extra 15-hour wall charger.............. $10.00
BC-30 1/15-hour drop-in charger for BP-2/3/5 69.00
BP-2° 450 ma, 7.2v 1w ext. time battery 39.50
BP-3 Extra std. 250ma 8.4v 1.5w battery 29.50
BP-4 Alkaline battery case

BP-5° 450 ma, 10.8v 2.3w hi-power battery..
*BC-30 required to charge BP-2 & BP-5
FA-2 Extra 2m flexible antenna

CA-2 Telescoping ‘¢-wave 2m antenna

CA-5 %-wave telescoping 2m antenna..........

CA-3 Extra 220 flexible antenna

CA-4 Extra 440 flexible antenna

CP-1 Cigarette lighter receptacie chgr for BP-3... 9.50
DC-1 DC operation module.......... -+ 17,50
HM-S Speaker/microphone........cceeeernesenees J8.50
LC-2A Leather case without TTP cutout

LC-2AT Leather case with TTP cutout :
ML-1 2m 2.3/10w HT amp. (Reg. $89).. SALE 79.95
ML-25 2m 20w HT amp. (Reg. $199°°) SALE 179.95
IC-M12 12 ch Marine hand-held .. SPECIAL $199.95
Misc, accessories: Regular
24-PP 24-pin accessory plug $ 4.00
BC-10A Memory back-up; 551/720/730/740.. 8.50
BC-20 Nicads & DC-DC charger for portables... 57.50
BU-1 Memory back-up; 25A/290A/430A 38.50
EX-2 Relay box w/marker; 720A/730/701..... 34.00
HM-3 Deluxe mobile mic, specify radio 17.50
HM-5 Noise canx mobile microphone, 4 pin.... 34.50
HM-7 Amplified mobile microphone, 8 pin...... 29.00
HM-8 Touch-tone mic: 255A/260A, 8 pin _
HM-10 Scan mic., 255A/260A/290A/25A 39.50
HM-11 Scan mic.; 490/25A/290A... 39.50
HM-14 Scanning/TTP mic; IC-25A/45A :
SM-2 4-pin electret desk microphone: 551D.... 39.00
SM-5 B-pin electret desk mic.; 251A/451A.....39.00
Mobile mount, specify radio......cccovvvninneees 19.50
GC-4 World clock

49,50

In Wisconsin (outside Milwaukee Melro Area)

1-800-242-5195

(R)

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

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (£16) 585-7/388

Dhio WATS 1-800-362-02%90

Outside 1_800-321-3594

ORLANDO, Fla, 32803
621 Commonwealth Ave
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

puside 1-800-327-1917

CLEARWATER, Fla.

1898 Drew Streel

Phone (B13) 461-4267
No In-State WATS

No Nationwide WATS

33375

STORE HOURS
Mon - Fri 9-5:30; Sat 9-3
Order evenings! - Call
Toll Free 1-800-558-0411
'til 8 pm Milwaukee time;
Monday thru Thursdays.
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In oilskins and mittens, doing the dogwatch while under sail.

onto the rocks, and the skip-
per told me later that he had
never before seen the wind
actually blowing big holes
in the sea the way it did
that day.

Things could have been
worse. The storm could
have lasted until the
Cheynes Il was out of fuel
for that matter. As it was,
she burned up a consider-
able amount that day and
the next, but the wind did
abate and we were finally
able to get on board on the
16th at lunchtime.

It was a hurried, cold, and
blustery departure. The is-
land looked extra miserable
with sleet and snow settling
on the black hills. The ride
out to the ship was bumpy
and frightening for those
who cared. | did not; | was
exhausted and retired to my
bunk and refused to come
out for the remainder of
the day!

Heard Island is a unique
island, black and white with
a bit of moss covering some
of the rocks. There are no in-
sects to speak of, just a
wingless fly and a wingless
moth. Seals and penguins
are the permanent residents,
and there are many birds.
We found time to go for
short walks and see the
sights. One day when the
weather was very mild with
sun breaking through, the is-
land looked beautiful in its
own stark way. But the cli-
mate is miserable. As | had it
explained to me: It is not
that it gets so cold, it is just
that it does not get warm
enough for things to grow.
There is very little sun—
mostly rain and mist. With a
summer temperature around
+5° C, only 8 vascular
plants and some mosses and
lichen represent the growth
of millions of years.

| would not mind going

The Saxon Onward takes us in tow.
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back some day, but on a
guaranteed vessel —guaran-
teed not to run out of fuel
and to be unsinkable. The
Cheynes Il is probably very
close to unsinkable. She
proved that she could
perform some amazing
feats—standing up on her
hind legs and laying over on
her side, all in one quick mo-
tion. But. . there was the
fuel/water problem. | was
dimly aware of talk of sails
and so forth but had been
too busy to think about it
Now it had to be faced.
After two days steaming, the
engines were shut down and
sails were hoisted on the
foremast. The “sails” were
actually our tarpaulins
which were made fast to
yardarms welded together
on board from bits and
pieces. With no engine, we
had no electricity, so the
emergency steering gear on
the open afterdeck came in-
to use. The wheel itself was
enormous; it took two peo-
ple to turn it before the
grease worked its way
through. A compass was laid
to rest on a lifebelt inside a
drawer which was tied in
front of the wheel. A small
wind sock above indicated
how the wind was in relation
to the sails (which we could
not see), and appropriate
chalk marks on the tiller flat
showed how much helm we
had. Thus, 400 tons and 160
feet of iron steamship be-
came a square-rigged sailing
vesse|!

We were still far south
since this was where the pre-
vailing wind and current
could be used to our advan-
tage. Sometimes the speed
was less than 1.5 knots, but
at other times, we reached a
stunning 4.5 knots. The alba-
trosses settled down to pad-
dling in our wake, and we
kept studying the foam a-
longside to try to guess if
we were moving or not. It
was very uncomfortable,
cold, and dark, with watch-
keeping done on the after-
deck more frequently now
since two of us had to be on
duty each period.

Incredibly, we inched our
way ahead. | think the worst
of it all was the bitter, cold
wind and the dark. The die-
sel generator would run for
3-4 hours each evening to
charge the batteries on the
bridge. This was the high-
light of the day when |
would rush to our cabin and
switch on the bed lamp in
the hope that the warmth
from the globe would per-
haps vield a bit of warmth to
the pillow before bedtime.

After 13 days of this, the
boilers were fired up and the
engine restarted, since we
expected to meet the owner
with the promised fuel and
water in a couple of days
time. However, after two
days steaming, we learned
that the refueling ship had
been delayed. This was a
great disappointment. An-
other 3 days of sailing, and
at last, after 855 nautical
miles under sail, we made
the rendezvous. Another pie
in the sky; there was no
refueling—we were to be
towed home. A 1000-foot
line was attached, and we
continued our cold and dark
existence for yet another 7
days although we did not
have to stand watch on the
open deck.

For reasons best known to
himself, the owner now in-
structed the skipper to for-
bid amateur radio on
Cheynes Il. He “did not want
any talk about what was go-
ing on” was the comment
we heard. No other reason
was given. | am not sure ex-
actly what it was he did not
want us to talk about, but it
seemed pretty silly, since
anyone could make a Rad-
com call and talk his
mouth off to anyone. And
the news media were inter-
ested. They even hired a
plane to come out and see
for themselves, a couple of
hundred miles off the coast.

We had started to run out
of some foods. The variation
in meals was not great in the
end, but we were not in any
immediate danger of starv-
Ing. It was a matter of look-
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ing at the bright side. For in-
stance, without butter, mar-
garine, or cooking oil, wash-
ing up in seawater became
mere child’s play since we
had no greasy dishes. And
with not much to cook, the
cooking chore became fair-
ly simple. As the trip was
supposed to have lasted a
maximum of 42 days, and
we had eaten well for 72
days, | would say that in this
important area at least
calculations had been liber-
al. Even when we finally
berthed in Albany, West
Australia, there were baked
beans, tinned tomatoes, and
packet soup left over. We
could in fact have spent a
tew more days at sea but
were certainly happy not to
be obliged to do so

During all our trials the
group stayed together. The
mood in the mess room re-
mained lighthearted and
cheerful, and no one al-
lowed him/herself to show
any short-tempered ill feel-

Nearly home and relaxing in the sun

Jim VK9NS, Kirsti

VKINL, Walter OE1LO, SoJo VK0S), and Bob WASMOA.

ings which so easily could
have jeopardized the easy-
going comradeship which
reigned. In any case, any
short temper would have
been caused by minor irri-
tations and would not have
been worth showing off. We
were literally “all in the
same boat” and knew it.
The whole expedition had
been an uphill battle with

MICROWAVE TV ANTENNA SYSTEMS

Freq. 2.1 to 2.6 GHz . 34 db Gain +

—

@
- b S

TWO YEAR WARRANTY
PARTS & LABOR
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COMPLETE SYSTEMS
(as Pictured)
Commercial 40"
Rod Style
Parabolic 20"
Dish Style $79.95

COMPONENTS
Down Converters
(both types) § 34.95
Power Supplies
(12V 1o 16V) § 24.95
Data Info (Plans]S 995

$89.95

CALL OR WRITE FOR
KITS. PARTS. INDIVIDUAL
COMPONENTS

We Repair All Types Down
Converters & Power Supplies

Phillips-Tech

Electronics
P.0. Box 34772
Phoenix, AZ 85067
(602) 265-8255

Special Quantity Pricing

Dealers Wanted
S == LD

problems arising one after
another for months before
we even left Hobart. To top
it off, we found that evil
tongues had been wagging
on the amateur bands while
we were battling our way
home. “They have lost the
logs” was the cry. Was there
no end to it all? Jim took the
unprecedented step of hav-
ing the logs sighted by Tom

VK6MK, in Albany, as proof
that we had not lost them.
Tom subsequently advised
WIA that the logs were in-
tact. How can anyone stoop
so low as to start such
rumors? Especially someone
sitting snug and comfort-
able in his safe home
thousands of miles away
from Heard Island or
Cheynes [1? How do they ex-
plain their “knowledge’?
The only explanation | can
think of is that someone is
determined to discredit
HIDXA at any cost—even at
the cost of their own honor
and credibility. Why? What
are they afraid of? Is ama-
teur radio a hobby or has it
become big business?

The Heard Island and
Cheynes |l experience was
no picnic. We did it because
we wanted to activate
Heard Island and had said
we would do so. And as my
granny used to say: “What
does not kill you will make
you stronger!”

ELECTRONICS
CORPORATION

SEMICONDUCTOR PARTS & PRODUCTS

FACTORY PRIME
DEVICES INCLUDE:
- Capacitors
all types & styles
Chokes & Coils
Conneclors
Digital & Linear IC's
Hardware & Accessories
IC Sockels
Memory

Microwave Semiconductors |

« Resistors
fixed & variable
« [ransformers
« Transistors & MORE!

MANUFACTURERS SUCH AS: Motorola. National, NEC.
J.W. Miller, Texas Instruments and more!

WE STOCK & SUPPLY DEVICES FOR: OEM's.
Distributors. Hobbiests. Magazine Projects, Engineers,

Schools, Technicians & You!

Call or Write for Quantity Pricing
and FREE Catalog.

P.O. Box 33205
Phoenix, AZ B5067
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step up to the best...

Without doubt LR-1 is the repeater value leader! Compare its
outstanding performance with any repeater -- then look at
its price. LR-1 features include individual die-cast shielding

of receiver and transmitter plus a separately shielded
O6-stage receiver prefilter for peak performance in
harsh RF environments ® Front panel metering of
all vital functions ® CW identifier ®* Symmetric
hard limiting for clean natural audio ® Low
power MOS control logic *® Even the
cabinet is included -- just plug in and go!

i

LINKING? The LR-1 is also available with
control circuitry for Link Transceiver
operation. Now link repeater sites with the
flexible control capability you've always
wanted.

HIGH POWER? Our PA-75 power amplifier is the
champion! Ruggedly built to give years of dependable
operation in continuous duty repeater service.

Mark 3C repeaters and controllers have no
equal in performance. Both units feature
auto patch, reverse autopatch, autodial, 13
Morse messages and a total of 39 func-
tions. Both feature microprocessor control
and both have been proven in the field from icy
Alaska to tropical Brazil. A Mark 3C supercontroller

can make any repeater a super performer. The Mark
3CR repeater is in a class by itself, It combines superbly
; designed RF circuitry in one handsome package. It is
| without doubt the world's most advanced repeater!

CALL OR WRITE FOR FULL DETAILS

. MICRO CONTROL SPECIALTIES

23 Elm Park ® Groveland, Massachusetts 01834 ® Telephone (617)372-3442

~See List of Advertisers on page 114 73 Magazine * July, 1983 29



The Interface

Software Available for Six Computers

The versatility of the personal com- Hamtext™, our new program, is avail-
puter gives you a whole new world able for the VIC-20 and Commodore
with the Kantronics Interface™ and 64, with all the features of Hamsoft™
Hamsoft™ or Hamtext™. The Inter- plus the ability to save received in-
face™ connects to any of six popular formation to disc or tape, variable
computers with Hamsoft™ or Ham- buffer sizes, VIC printer compatibil-
text™ giving you the ability to send ity, and much more. Our combination
and receive CW/RTTY/ASCIL. An active of hardware and software gives you
filter and ten segment LED bargraph the system you want, with computer

make tuning fast and easy. All pro- versatility, at a reasonable price.
grams, except Apple, are on program -
boards that plug directly into the

computer.

Hamsoft™ Features ' Hamsoft™ Prices

Split Screen Display _ Apple Diskette - §29.00
1026 Character Type Ahead Buffer Atari Board $49.95
10 Message Ports-255 Characters each - VIC-20 Board $49.95
Status Display TRS-80C Board | $59.95
CW-ID from Keyboard | TI-99 Board $99.95
Centronics Type Printer Compatibility o

CW send/receive 5-99 WPM Hamtext™ Prices

RTTY send/receive 60, 67, 75, 100 WPM  VIC-20 Board $99.95

ASCIl send/receive 110, 300 Baud Commodore 64 Board ~ §99.95

Suggested Retail $169.95

FOr more information contact your local Kantronics Dealer or:
Kantronics 1202 E. 23rd Street Lawrence, KS 66044
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More Stable Than a Rock

An Honorable Mention winner in 73’s
Home-Brew |l Contest, this 10-MHz generator
is a sure cure for the drifting frequency blues.

Ralf Beyer DIINW
Opterkamp 14

3300 Braunschweig

Federal Republic of Germany

ave you ever followed

the conversation of
two guys on the same fre-
quency using identical sev-
eral-thousand-dollar trans-
ceivers but reading off dif-
ferent frequencies from
their digital displays? Or did

you ever wonder how to es-
timate the drift of your own
frequency counter when
making frequency-drift mea-
surements on your new rig
or project just finished?

Of course, there are vari-
ous means to overcome
these problems. Tempera-
ture-controlled ovens as an
option for your frequency
counter, for example, are
readily available. They will
give the crystal in your fre-
quency counter a short-term

The circuit in actual operation, with the ferrite antenna on
top of the counter. Output frequency is 10 MHz, phase-
locked to a selectable AM-broadcast station.
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frequency stability on the
order of 0.1 ppm. However,
they lead to an increasing
uncertainty about the ac-
tual accuracy due to the ag-
ing process in the crys-
tal—and they cost 50 dol-
lars or more.

On the other hand, pre-
cise frequency reference sig-
nals are delivered more or
less free of charge to our
shacks by the National Bu-
reau of Standards or by
means of TV signals syn-
chronized with a cesium
standard.

it 1Is not to everyone’s
taste, however, to deal with
fading signals from a distant
standard-frequency trans-
mitter or to hook up a TV set
to a frequency counter. So
there must be another way

LOW PASS

to take advantage of precise
reference signals generated
elsewhere but which are al-
ready easily available in the
ham shack.

The Basic Idea

In almost every populat-
ed area of the country, at
least one AM-broadcast sta-
tion in the 450-1800kHz
band is available which is
strong enough to be heard
even in the basement of a
building or in the concrete
jungle of city centers. All the
care necessary to maintain a
stable transmitting frequen-
cy has been taken at the ra-
dio station already, so there
is no need to start all over
again.

Usually, the radio stations
maintain a stable frequency

1 FILTER
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Fig. 1. Basic concept.
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by means of a crystal oscil-
lator whose frequency is
regularly checked against
and aligned with a reference
frequency from the Nation-
al Bureau of Standards or a
secondary source of a refer-
ence frequency of similar
accuracy. Even better, the
ultimate step has already
been taken by phase-locking
the radio transmitter fre-
guency to a reference fre-
quency of the National Bu-
reau of Standards.

The transmitting frequen-
cy of the Deutschlandfunk
(DLF), phase-locked to a fre-
quency standard generated
by the PTB, the German Na-
tional Bureau of Standards
(Physikalisch-Technische
Bundesanstalt), is one exam-
ple. The PTB transmission
on 77.5 kHz has a frequency
stability of better than 10—
ppm per day (1012

Due to variations of prop-

Fig. 2. Schematic diagram.

agation, the frequency of
the signal received 300 km
away from the transmitter
still is accurate to better
than 0.01 ppm (10-8) or
0.001 ppm (10 -9 for measur-
ing periods of 1 and 10 sec-
onds, respectively.' But
while a short-term stability
of station DLF on the order
of 0.0001 ppm (10-19) s
achieved by a wellqegulat-
ed crystal oscillator, the
small variations of the re-
ceived reference frequency
are filtered out by a very
slow response of the fre-
quency-control circuit re-
sulting in a long-term stabil-
ity in the same order of the
broadcast-transmission fre-
guency.

Most frequency counters
and secondary frequency
standards use a 10-MHz
crystal oscillator as a master
clock from which other time
signals or frequencies are

derived. And many frequen-
cy counters and signal gen-
erators already have a provi-
sion for synchronization or
triggering by an external fre-
quency standard.

My basic idea, therefore,
was to build a 10-MHz crys-
tal oscillator, phase-lock it
to an AM-broadcast trans-
mitter of high frequency sta-
bility, and use it as a virtual-
ly driftfree frequency/time
signal generator of high ac-
curacy for frequency count-
ers, calibrations, etc. Some
of the design specifica-
tions were:
® The unit should be pro-
grammable to accommo-
date the AM-broadcast fre-
quencies of interest.
® |t should be small enough
to fit into existing equip-
ment without employing
large external antennas,
thus maintaining portability
of the equipment.

@It should generate a
10-MHz TTL signal with an
accuracy similar to the ac-
curacy of the AM-broadcast
transmitter employed, ie,
with a short-term stability of
at least 0.01 ppm (ten times
better than an oven-stabi-
lized crystal oscillator) and
an even higher long-term
stability.

® |t should be programma-
ble for the 10-kHz raster of
AM-broadcast transmission
frequencies employed in the
US and for the 9-kHz raster
already in existence in
Europe.

The basic concept is
shown in Fig. 1. A simple re-
ceiver picks up a signal of an
AM-broadcast transmitter in
the 450-1800-kHz range. The
carrier frequency is isolated
from the modulation and
fed to a frequency divider
with a programmable divi-
sion ratio of 1:45 to 1:200.
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Fig. 3. Operation of the two Schmitt-trigger inverters. (a)
Without a pull-down resistor, the input signal resides on the
high input level of the first Schmitt trigger. Both edges of the
output pulse of the second Schmitt trigger are jittering due to
the amplitude modulation of the input signal. (b) The high in-
put level of the first Schmitt trigger is pulled down by a
resistor. Triggering occurs at the zero-crossing point of the ris-
ing edge of the input signal resulting in a jitter-free rising edge
of the output pulse of the second Schmitt trigger.

For the 10-kHz raster of AM-
broadcast frequencies em-
ployed in the US, a range of
division ratios from 45 to
180 is selected to vyield a
10-kHz signal at the output
of the divider. For example,
for station WJR in Detroit on
750 kHz, the division ratio
would be set to 75, and so
on. For the European raster,
a range of division ratios
from 50 to 200 is selected to
yield a 9-kHz output signal.
A ratio of 84, for example,
divides the carrier frequen-
cy of station DLF on 756
kHz to 9 kHz. The 10- or
9-kHz output signal is fed to
a frequency/phase detector
as the reference frequency.

The desired 10-MHz signal
is generated by a variable
crystal oscillator (vxo) whose
output signal is frequency-
divided in a predivider by 1
(US)or by 1.111 - - - (Europe)
and then divided again, by
the main divider chain, by
1000 to yield an output sig-
nal with a frequency of 10
kHz (US) or 9 kHz (Europe).
This variable frequency is
fed to the frequency/phase
detector, too, which pro-
duces a corresponding error
signal if variable frequency
and reference frequency do
not coincide regarding fre-
quency and/or phase.

The error signal is passed
through a low-pass filter in
order to remove the 10kHz
(9-kHz) components. The dc
component of the error sig-
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nal is applied to a varactor
diode in the vxo to pull its
frequency up or down as re-
quired. This dynamic pro-
cess comes to a rest when
both frequency and phase
of the variable frequency
from the vxo and the (con-
stant) reference frequency
coincide on the 10(9)kHz
level, which in turn pro-
duces a steady control volt-
age for the varactor diode in
the vxo.

Any tendency to leave
this steady state due, for ex-
ample, to a change of ambi-
ent temperature and its im-
pact on the vxo frequency is
immediately balanced by an
appropriate change of the
amplitude of the error sig-
nal, thereby keeping the vxo
on phase and frequency
with respect to the refer-
ence frequency (phase-
locked loop). An “unlock”
indicator signals if phase-
lock has not been achieved.

The Circuit

The complete schematic
diagram of the circuit is pre-
sented in Fig. 2. The simple
AM-broadcast receiver con-
sists of the integrated circuit
(IC1) designed for the front
end of AM/FM receivers.
Various types of applicable
ICs are on the market. The
TAA991D chosen here oper-
ates from a 4.5-11-volt sup-
ply; it has a voltage gain of
90 dB and an agc range of 60
dB.? The TAA991D amplifies

the signal of the AM-broad-
cast station received by the
ferrite antenna, L1, to about
4 Vg at its output.

The very efficient gain
control accommodates a
wide range of input-signal
amplitudes and can cope
even with very strong signals
of nearby broadcast sta-
tions. Furthermore, the time
constant of the gain control
is kept so short that it also
compensates carrier-ampli-
tude variations due to the
modulation. Measurements
showed that an amplitude
modulation of the carrier
frequency of more than
90% is reduced to less than
5% by the circuit, resulting
in an almost steady carrier
signal at its output.

Most AM stations modu-
late far less than 90%, how-
ever. The output signal of
the gain-controlled ampli-
fier is ac-coupled to a
Schmitt-trigger inverter, |C2,
which is pulled down at its
input by resistor R1 to a lev-
el of about 1.3 volts.® The
value of R1 should be ad-
justed so that the rising edge
of the sinusoidal carrier sig-
nal triggers the Schmitt trig-
ger at or near its zero-cross-
ing point (see Fig. 3). Thereby,
the modulation of the carri-
er is removed almost com-
pletely, resulting in a jitter-
free falling edge of the
Schmitt-trigger output sig-
nal. At the output of the sec-
ond Schmitt trigger, IC2B, a
jitter-free rising edge is ob-
tained which triggers the pro-
grammable divider which
follows.

The programmable divid-
er is a chain of three binary-
coded decimal (BCD) up/
down counters, IC3-1C5.*
Generally, the incoming car-
rier frequency can be divid-
ed by any integral number
from 001 to 999. However,
as mentioned earlier, only
the range from 045 to 200 is
needed. The “ones” of this
number are represented by
the first counter (1C3), the
“tens” by the second count-
er (1C4), and the “hundreds”
by the third counter (IC5).
Pins 15, 1, 10. and 9 of each

counter accept the respec-
tive digit number in BCD
form. If these pins are in
logic state 1 (i.e.,, connected
to Vce), their contribution
to the digit numberis 1, 2, 4,
and 8 respectively. If they
are in logic state 0, they do
not contribute at all.

For example, if the carri-
er frequency of station WJR
on 750 kHz is to be divided
down to 10 kHz, the num-
ber to be programmed is
075. In this case, the logic
states of pins15,1,10, and 9
are0,0,0,0forlC5,1,1,1,0
for1C4,and1,0,1,0for IC3,
inthatorder(0X1+0X2+
0X4+0X8=0 1%X1+1X
2+1X4+0X8=7, and 1
X14+0X24+1X44+0X8=
5 all together corresponding
to 075). As the three count-
ers are wired as down-count-
ers, the number 075 loaded
this way is reduced by 1 for
each cycle of the incoming
carrier signal.

If number 000 has been
reached, an output pulse at
the output of the counter
chain (pin 13 of IC5) is gener-
ated which is used to reset
the counters to the state
programmed initially (075 in
the example). The very short
output pulse is stretched to
approximately 50 nanosec-
onds by one of the monosta-
ble multivibrators of 1C6
and applied to reset pin 11
of each counter.?

Because only one output
pulse is generated for 75 in-
put pulses, a division of the
carrier frequency by 75 is
achieved. The other mono-
stable multivibrator of 1C6
which follows stretches the
length of the 10-kHz output
pulse to about 50 us for fur-
ther processing. For the
European raster of AM-
broadcast stations, the same
considerations apply. The
carrier frequencies are mul-
tiples of 9, however, and a
reference frequency of 9
kHz is obtained by division
of the carrier frequencies by
integral numbers from 50 to
200 in order to utilize AM
stations in the range from
450 to 1800 kHz for the
same purpose.
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The vxo consists of a low-
cost microprocessor crystal
and one CMOS gate (IC7,
same pinout as 1C8% as the
active device. The double-
varactor diode, BB104
green, has a capacity swing
from 35 pF at 3 volts to 14 pF
at 30 volts of reverse bias.
Any other varactor diode of
similar characteristics is ap-
plicable. For a voltage swing
from 1.5 to 5.0 volts at TP2,
a frequency deviation of ap-
proximately +60/—95 Hz
from the nominal frequency
of 10 MHz was measured.
Initially, trimmer capacitor
C1 is adjusted so that an er-
ror voltage of about 3 volts
iIs measured at TP2 for a
vxo output frequency of
10,000,000.0 MHz.

Several inexpensive crys-
tals were tried out with ap-
propriate readjustment of
C1, and they gave similar
good results. The CMOS lev-
el of the vxo signal is con-
verted to TTL level by the
combination of one low-
power Schottky gate (IC8A)
and a 560-Ohm pull-down
resistor at its input.’ Another
gate (IC8B) is used for buff-
ering the 10-MHz signal. It is
further buffered by TTL
gates IC9A and IC9B and
passed to the 10-MHz out-
put terminal.

As the 10-MHz signal is
going to be checked against
a reference frequency of 10
(US) or 9 (Europe) kHz, it
must first be divided by 1 or
1111 - - giving a frequency
of 10 or 9 MHz. The chain of
three decade counters (1C11-
IC13?) which follows divides
that frequency down to 10
or 9 kHz and this signal is
passed to the frequency/
phase detector as the vari-
able frequency together
with the 10- or 9-kHz refer-
ence frequency from the
AM-broadcast receiving
branch of the circuit.

The alternative division
by1or1.111: : -, respective-
ly, is achieved by the com-
bination of decade counter
IC10 and gates 1C9C and
IC9D . If pin 2 of the decade
counter is high, i.e., at V¢
level, the counter is disabled
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Fig. 5. Power supply.

and its output terminal (pin
11) is in a low state. Conse-
quently, the output of gate
IC9C remains high constant-
ly, enabling gate [1C9D
which passes the pulses
from the output of gate
IC8B directly to the input of
the chain of decade count-
ers. No frequency division
takes place in this case (divi-
sion by 1). However, when
pin 2 of the decade counter
is in a low state (grounded),
the counter is operative. Its
action is explained in Fig. 4.

The counter contains a
chain of four flipflops with
designations Q, for the out-
put of the first and Qg for the
output of the last flipflop.
For the arrangement shown
in the schematic, the first
flip-flop is triggered by each
negative transition of the vxo
pulse sequence. Qp assumes
a high state after 8 input
pulses and is reset to a low
state after 10 pulses. This
constitutes one complete cy-
cle of the decade counter.
The logic combination of
outputs Q, and Qp by gate
IC9C produces signal C at its
output. And the logic com-
bination of signal C and the
signal of the vxo by gate
IC9D generates a sequence

of pulses (D) similar to the
signal of the vxo with the ex-
ception that for every 10
pulses of the vxo one pulse is
missing. Therefore, 9 pulses
are generated at the output
of gate 1C9D for 10 pulses of
the vxo, constituting a divi-
sion by 109=1111- " -.
The frequency/phase de-
tector, 1C14,* checks the fre-
quency/phase difference be-
tween the reference fre-
quency and the variable fre-
qguency, i.e., the AM-station
carrier frequency and the
vxo frequency, respectively,
both divided down to 10
(US) or 9 (Europe) kHz. 10(9)-
kHz pulses appear on pins 5
and/or 10 with a duty cycle
corresponding to the differ-
ence. These pulses are fil-
tered by a low-pass filter (R2,
R3, R4, C2, C3, 1-mH choke)
and buffered by transistor T1.
Any small signal transis-
tor is applicable here provid-
ed it has a gain high enough
to meet the following speci-
fications: no frequency/
phase difference generates
a voltage of about 3 volts at
TP2; a higher frequency or a
leading phase of the vari-
able frequency (vxo) with re-
spect to the reference fre-
quency generates voltages

of down to 1.5 volts or up to
5 volts in the contrary case.

This error voltage is ap-
plied to the varactor diode
of the vxo which pulls the
crystal frequency to achieve
zero frequency difference
and a very small but con-
stant phase difference. At
pin 12 of 1C14, negative-go-
ing pulses are generated
whose duration is propor-
tional to the phase ditfer-
ence of variable and refer-
ence frequency. They trig-
ger the Schmitt-trigger in-
verter, IC2C, which turns on
an LED in case of a wide
pulse width indicating that
a no-lock condition exists.

The Power Supply

In the power supply, two
regulators are used. One
serves the most critical com-
ponent group, i.e., the fre-
quency/phase detector, the
vxo, and the wvxo buffer,
IC8A/B. The other serves a
group containing the re-
maining components. All
ground-return leads in each
one of the two groups are re-
turned to their common
ground —and a heavy wire is
recommended here. Fig. 5
presents the general arrange-
ment of the power supply.
Regulator #2 needs a bit of
heat-sinking. At Vin= +12
volts, regulator #1 has to de-
liver approximately 50 mA
to component group 1 while
regulator #2 delivers ap-
proximately 330 mA to com-
ponent group 2. Total power
consumption is 4.6 Watts (12
volts at 380 mA).

Construction

The whole circuit was
mounted on a perforated
board of 68 X100 mm (2-
5/8" X 3-7/8") size with sol-
der eyes and 0.1-inch spac-
ing. The discrete compo-
nents were soldered directly
on the board in an arrange-
ment which minimized the
number of additional inter-
connecting wires. For the in-
tegrated circuits, wire-wrap
sockets were used, and this
part of the circuit was wire-
wrapped.

Miniature binding posts
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were inserted in the perfo-
rated board where needed.
The whole circuit board
may be mounted in a minia-
ture cabinet 71 mm long X
102 mm wide X 28 mm high
(2-3/4" X 4" X1-1/8"). In this
case, both regulators are
mounted directly on the in-
ner surface of the cabinet.
However, the board may be
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installed directly into ex-
isting equipment. In case of
a metal cabinet, the ferrite
antenna must be mounted
externally.

Alignment

The test instruments used
for alignment were a VOM
with an internal resistance

of 20k Ohms/volt, a Sab-

tronics model 8610A fre-
quency counter with an HP
10006 A 10:1 test probe (14
pF/10 megohms), and a
small pocket receiver to
check whether the broad-
cast station to be utilized is
on the air,

First, the receiver is
aligned by measuring its agc
voltage at TP3 and tuning
the input and output circuit
of the receiver for maximum
agc voltage. The negative
agc voltage should be at
least 0.6 volts and may run
as high as several volts de-
pending on the strength of
the AM station received.
The component values
shown in the schematic dia-
gram were chosen to receive
a station on 756 kHz.

With the frequency count-
er at TP4, one should obtain
a stable indication of the
carrier frequency of the AM-
broadcast station selected.
If the display is not stable
within one bit of the last
digit of the frequency
counter, make sure that the
counter is not disturbed by
residual modulation of the
carrier, line noise, or other
signals.

Next, program the appro-
priate number into the three
count-down counters (IC3-
IC5) which follow to obtain
a 109)kHz reading on the
frequency counter at TP5.

Now connect the fre-
quency counter to TP1 and
the VOM to TP2 and adjust
C1 so that the frequency
counter displays 10-20 Hz
more than 10 MHz (if the
VOM indicates more than 3
volts) or 10-20 Hz less than
10 MHz (if the VOM indi-
cates less than 3 volts initial-
ly). Allow the frequency/
phase detector up to 30 sec-
onds to recover from satura-
tion and observe the VOM.
The error voltage measured
at TP2 should stabilize at
about 3 volts within 60 sec-
onds with the unlock indi-
cator turned off and the fre-
guency counter displaying
10,000,000 Hz, 9,999,999.9
Hz, or an overflow to
(1)0,000,000.0 Hz depending
on its accuracy. If the error

voltage stabilizes else-
where, adjust C1 of the vxo
to achieve an indication of 3
volts.

Finally, adjust C1 so that
an error voltage of 3.2 volts
is indicated. This finishes the
alignment of the circuit.

Performance

The performance mea-
surements were made with
the same test equipment al-
ready used for the align-
ment of the circuit. First, the
frequency counter together
with the 10:1 test probe was
checked. An undesirable
sensitivity of its internal
clock generator to TTL sig-
nals at its input could not be
found. However, it was sen-
sitive to heavy line noise, so
a 12-volt car battery was
used to power the frequency
counter.

The frequency counter
had an internal voltage regu-
lator for 5 volts, but no drop
of battery voltage occurred
during the time of measure-
ment. After warm-up, the
counter was connected to
TP1 of the circuit and its in-
ternal clock aligned for a
display of 10,000,000 Hz for
a measuring period of 1 sec-
ond. Then it was aligned for
an overflow to (1)0,000,000.0
Hz (representing 10,000,000.0
Hz) using a measuring peri-
od of 10 seconds. Using this
test setup and applying a
VOM to TP2, the following
performance measurements
were made:

1) The frequency counter
displayed no other values
than (1)0,000,000.0 (over-
flow) or 9,999,999.9 during
more than one hour of mea-
surement and for consecu-
tive measuring intervals of
10 seconds at room tem-
perature,

2) No other values than
(1)0,000,000.0 (overflow) or
9,999,999.9 were displayed
for intermittent shorts of the
10-MHz output terminal to
ground. Also, the error volt-
age of 3.2 volts at TP2 re-
mained constant in this case.

3) No other values than
(1)0,000,000.0 (overflow) or
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CP-1 Computer Patch™ Interface

The AEA Model CP-1 Computer Patch™ interface will let you discover the fastest grﬂwmg
segment of Amateur Radio: computerized RTTY and CW operation.

When used with the appropriate software package (see your dealer), the CP-1 will patch
most of the popular personal computers to your transceiver for a complete fuli-feature
RTTY/CW station. No computer prngramming skills are necessary. The CP-1 was |
designed with the RTTY neophyte in mind, but its sophisticated circuitry and features will
appeal to the most experienced RT1TY operator. -

The CP-1 offers variable shift capability in addition to fixed 170 Hz dual channei filtering.
Auto threshold plus pre and post limiter filters aliow for good copy under fading and weak

signal conditions.

Transmitter AFSK tones are generated by a clean, stable function generator. Plus {+_}_a{1d
minus (-) output jacks are also provided for CW keying of your transmitter. An apti'ﬂ‘na‘i |

low cost RS-232 port is also available. The CP-1 is powered with 16 VAC whlch IS suppiied
by a 117 VAC wall adaptor included with the CP-1. |
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