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You Can Build This Code Trainer

. 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 VKONL 20

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 fre-
quency blues DJ3NW 32

Build the Billboard
Keyboard Keyer

Get perfectly-tuned CW without a buf-
fer. Then join the crowd at 60+ wpm
KD7S 44

Construct the Lead-Foot Key
If you like your CW in the fast lane
you’ll love this key. And it is guaranteed

not toslip —at any speed WSJQE 48

The $2 Infinite-Memory Keyer
Take a break. Your cassette recorder

will send any message for you
woxi 50

Apple, Morse, and You
m Simple software and cheap hardware

make for a great CW keyboard recipe
Just add one operator AF2M 54

Micro McElroy

B Is Pet BASIC fast enough for solid CW
copy? You bet—and this program will
work miracles with a sloppy fist

VK3BHM 56
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QRP Keyer for Misers
m Cet machine-perfect code with this
keyboard. All it costs is 30 mW and a

few dollars VE7DHD

The Easy FIFO Keyboard

m First in, first out means you type as fast
as you want to. It will send at the speed

you set N7BH

Down-Under Depth Sounder
Get your feet wet with this Australian
construction project. We promise that
you won’t get in over your head
Harleck, Dawson

The ROM-less, RAM-less

CQ Sender

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

program without spending a dime
vuaviz
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12GHz ",

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

HM14 UP/DOWN
TOUCHTONE® MIC

A

s
12GHz IM 1C-120

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 to explore
the spectrum from 1260 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 tone 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.

% a
LOCK S —1—3—5-—9—20""—60
5] M-R
33| r 8 1MHz — UP —— DOWN
1
‘ il A€ = £3icomM] 1 = =
3 , 4 (¢ Y w/CK
- — ——

Duplex. Be able to work
different repeater offsets, with
ICOM's programmable 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
stow tunjng of the band.

RIT. RIT on FM? Yes, +5 KHz
on either side of the transmit
frequency allows you to tune
sighals offset from yours.

Readout. 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 tc
noise ratio_high sensitivity and a
stabilized power amplifier to
provide full power over its
temperature and voltage
ranges, and the IC-120 is small,
only 2"H x §%"W x 8%"D.

Complete your
system with the IC-
RP1210 repeater.

® PLL frequency
selection (198
channel, 10 KHz
steps, DIP switch)
® High stability PLL
(0.5PPM/-30" to
+60°C) e Repeater
access via CTCSS
® DTMF control
functions
® Selectable hang
time e ID'er

'The World System

ICOM America,inc., 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780
All srared specificarions are approximote and subject 1o change without notice or abligation. All ICOM radios significantly exceed FCC requiotions limifing spurious emissions.



5-STORE BUYING POWER
] -

Unlike some retailers, when Ham Radio Outlet guarantees ,n act,on ’

satisfaction there’ll be no question. YOU CAN COUNT ON IT! [

KE NWOOD SPECIALS!!

SUBSTANTIAL
SAVINGS

TS-430S

heck our | i 1
TS-93OS w/Antenna Tuner forgete ;rezuéh?gn?g;f S;gd(g?gwn)
Plus 3 Free Bonus Items ‘

I JRNR N

[ 1]

1)-SP-930 SPKR. Reg. $2029 Value TR-2500/

2)-MC-60A MIC. $1799 TR-3500

3)-YK-88C-1 FILTER. A $230.00 SAVING ]
Free Shipment UPS (Brown). SAVE!

ALL E'ﬂ ALPHA M,,_.sh,',fc“ﬁ;,o E S8l one,

SPEC,AL ——— General coverage: 10kHz-30MHz.

Power output: 150W PEP.

SALE PRICES - sl Bullt-In. AC/DC, speaker,

) AF clipping, Pre-IF adjustable
Example.‘ 76PA 4 v noise blanker. Synthesized

$1 699 95 _»® .| passband tuning. IF notch fiiter.
- Ask ior details. Seven digit readout. Much more.

KIM WY&E@&D

KT-34A CALLFOR

SALE $299 W-51 _
g e SALE ©T50 LOw PRICES

SALE $459 W-36

PRICES ARE FOB CALIF CALL FOR PRICE HAND-HELDS

EXCEPT FOR CERTAIN LM-470D Gndall

1IC-740 w/FR E E comE SR CALL FOR PRICE i
EX-238 Power Supply YAESUI

Plus YIRAGE FT-208R FT-708R

B-3016 REG.$239.95 B-108 REG.$179.95 v
LOW, LOW SALE $199.95 SALE $159.9% NEW!

FACTORY REBATE B-1016 REG $279.95 B-238 REG. $89.95
LIMITED TIME ONLY PRICE SALE $249.95 SALE $79.95 3 FT'98°

FREE SHIPMENT (755002

ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN

SERVING HAMS THERE ARE SOME EXCEPTIONS IN ALPHA, TRI-EX AND KLM
BETTER. Fn E E
North...south...east... west. PHONE 854 6046
-
Bob Ferrero,W6RJ 9:30AM to 5:30PM PACIFIC TIME.
th prod I?:":ﬂY;‘?:GRJ/ OVER-THE-COUNTER, 10AM to 5:30PM.
B e R CRATEY MONDAY THROUGH SATURDAY
give you courteous, 3 CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES.
personalized
service. ANAHEIM, CA 92801 BURLINGAME. CA 94010
2620 W. La Palma, 999 Howard Ave., (415) 342-5757

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

1
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 & Clairemont Mesa Blvd. San Diego Fwy at Victory Biva.

AEA * ALLIANCE » ALPHA + AMECO « AMPHENOL + ARRL » ASTRON DAIWA » DRAKE » DX EDGE » DX ENGINEERING » EIMAC MIRAGE * NYE o PALOMAR o ROBOT s ROWN « SHURE
AVANTI + BELDON » BENCHER « BERK.TEC « BIRD » B 8 W HUSTLER » HY-GAIN » ICOM *» J W MILLER » KENWOOD » KLM SIGNAL-ONE » TEMPO » TEN-TEC » TRISTAO » VOCOM » YAESU
BUTTERNUT o CALLBOOK » COE  COLLINS s CURTIS « CUSHCRAFT LARSEN » LUNAR & METZ o MFJ & MICRO-LOG » MINI-PRODUCTS and many more!

Prices specitcations. descriptions subrect to change without nofice Caiit residents please add sales rax



R-X Noise Bridge

® Learn the truth about your
your antenna.

@ Find its resonant Frequency.

® 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,
multiband trap dipoles and verticals. No
station is complete without this up-to-
date instrument.

Why work in the dark? Your SWR meter
or your resistance noise bridge tells only
half 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 it
in your shack to adjust resonant frequen-
cies of both series and parallel tuned cir-
cuits. Works better than a dip meter and
costs a lot less

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

>~ N
L 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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AL-432F0O

AL-144GF AL-460F I

AL-144GF - 1/2A + 1/4A collinear for 2
meters. Supplied with ground plane
radial kit to deliver superior per-
formance and full band coverage.
AL-432FL - 5/84 + 5/8A collinear base
station antenna for 430-440 MHz.
Built-in ground piane. Excellent gain,
ideal for reaching fringe areas.

KIM

See your KLM Deater
or write for our
complete catalog
P.O.Box 816,

Morgan Hill
California 94035

Electronics Inc.

-

INFO

Manuscripts

Contributions in the form of manu-
scripts with drawings and/or 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
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
‘How to Write for 73" guidelines are
availabie upon request.

Editorial Offices:

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

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—$44.9711 year only, U.S. funds
drawn on U.S. bank. Foreign air
mail—please inguire.

To subscribe,
renew or change
an address:

Write to 73, Subscription Department,
PO Box 931, Farmingdale NY 11737
For renewals and changes of address,
Include the address label from your
most recent issue of 73. For gitt sub-
scriptions, include your name and ad-
dress as well as those of gift recl-
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
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WE WANT YOU!

TO CALL i TOLL FREE

1 -800—325-3636
FOR A TRADE-IN QUOTE

We Trade
on New or Used Equipment

(Check for prices on available used equipment)

HAMRARIOLCENL

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

é} In Missouri Call 1-314-993-6060

MasterCard

73 Magazine * July, 1983 5



W2NS5SD/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 onup 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, 10 memories, band
and memory scan, optional 118-1 74 MHz coverage...
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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.

]

¢ Covers 150 kHz—30 MHz in 30 bands.
Uses innovative UP-conversion digitally
controlied PLL circuit. UP/DOWN band
switches (1-MHz step). VFO's continuously
tuneable across the band and from band
to 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.

¢ 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.

e 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 frequency 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 btack-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 automnatically
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 {ower scan
limits. HOLD switch interrupts scanning.
Frequency may be adjusted, using the
tuning control. during scan HOLD.

¢ Fluorescent tube digital display
(100-Hz resolution).
Buiit-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. FREQUENCY. CLOCK-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 SSB. 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.
e Large front mounted speaker,
* Tone control.

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

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

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

Other features.

* RECORD output jack.

¢ Audible “beeper” (through speaker).
¢ Carrying handle.

e Headphone jack.

* External speaker jack.

Optional accessories:

' VC-10 118-174 MHz converter.

e 1S-4, HS-5. HS-6. HS-7 headphones.
¢ DCK-1 DC cable Kkit.

® YG-455C 500-tiz CW fiiter.

* HC-10 World digital quartz clock.

® 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

paceselter in amateur radio

Specifications and prices are subject to change without notice or obligation.
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QSL OF THE MONTH

This eye-catching card from Lalo Santos HK3EQU in Bogota, Colombia, easily outshined
the competition to win this month's QSL card contest. This colorful card features a
modernistic shack resembling Mission Control, a motit which is reinforced by the large
dish In the background and a quad antenna which literally sparkles. Further back, the
stars shine over a haloed sun setting into the Andes mountains—a scene which would

be beautiful from any shack.

It 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. | see thisas a
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 copiers, 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. I'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.

Icom 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 putit. The poor
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 ir 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 Spratily
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 istands 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 hamto 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
I 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 alot
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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TEN-TEC

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 / ASCIll /| 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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e Copies on both mark and space tones.
¢ Plugs between rig and VIC-20, Apple,
TI-99, Commodore

64 and most other personal computers.

TRS-80C, Atari,

e Uses Kantronics software and most

other RTTY/CW software.

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

It plugs between your rig and your VIC-20. Apple,
TRS-80C, Afari, T1-99, Commodore 64, and most
other personal computers.

It uses the Kantronlcs 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
compatibility, CW send/receive 5-99 WPM, RTTY
send/receive 60, 67, 75, 100 WPM, ASCIi 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).

Coples 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 VOC loop output is available to drive your
RTTY machine. Has convenient 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 voltage 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 additien 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-20s.
Some computers with some software may require
some external components.

OC voltages are IC regulated to provide stable

MF] RTTY CW
COMPUTER INTERFACE

MODEL MFJ-1224

$9995

MFJ-1224

AFSK tones and RTTY/ASCI1/CW reception.

Aluminum cabinet. Brushed aluminum front panel.
8x1%x6 inches. Uses 12-15 VDC or 110 VAC with op-
tinnal adapter, MFJ-1312, $9.95.

RTTY/ASCII/CW Reoceive 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, TI-39, Commodore 64 and most other
personal computers.

1t uses Kantronics software which features CW re-
ceive 5-99 WPM, RTTY recelve 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. 4V2x1%x4%in.12-15
VDC or 110 VAC with adapter, MFJ-1312, $9.95.

o'oo.

g

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-

IN300DAYS FOR PROMPT REFUND (LESS SHIPPING).

® One year unconditional guarantee * Made in USA.
* Add $4.00 each shipping/handling e Call or write
for tree catalog, over 100 products.

~9

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, M$S 39762
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TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE
800-647-1800. cai
601-323-5869 in Mississippi and out-
side continental U.S.A. Telex 53-4590.
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HUSTLER /

DELIVERS
RELIABLE

ALL BAND HF
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,
40. and 75/80 meter
coverage with ex-
cellent bandwidth
and low VSWR. its
durable heavy
gauge aluminum
construction with
fiberglass trap
forms and stain-
less steel hard-
ware ensures
long rellability.

Thirty
meter kits
(BO-MTK)
for 4-BTV
and 5-BTvV
are also
availabte.

NEW!

68

Don't miss our 30 meter excitement.

HUSTLER -
STILL THE STANDARD OF PERFORMANCE.

HUSFLER
3275 North “B” Avenue
Kissimmese, Florida 327441

An m Company

«~ See List of Advertisers on page 114

the antenna speciéli'st-s co.

w63
& “Srripes ot Quality”

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.
Field-proven against heat, cold, humidity
and abrasion extremes.

Models for roof, trunk or magnetic
mounting. 2 meter, 220 MHz or UHF.

a member of The Allen Group Inc.

12435 Euclid Avenue, Cleveland, Ohio 44106
Export 55 Main St., Freeport, N.Y. 11520
Canada: A. C. Simmonds & Sons, Ltd.

we design solutions.

&

MEASURE MORE
WITH YOUR DMM

$14.50

> L ]

Measures up to 10,000
volts

90 Megohms in probe
works with 10 Megohm

meters todivide voltage by

ten.
19 accuracy

MODEL P1

X10 HIGH
VOLTAGE PROBE

\

o Safe operation with insu-
lating probe of high impact
plastic

T ol
$12.50 "
¥
1 MODEL M2
p
"¢ 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

Meter probes plug into jacks in the

shunt

Shunt attaches to binding posts and to

car battery terminals

ORDER FROM

SCIENTIFIC INSTRUMENTS

3379A Papermill Road
Huntingdon Valley, PA 19006

\_ ADD $2 FOR SHIPPING AND HANDLING

J

36 oT™F DECODER BBH

The LJM2RK decoder kit converts your receiver into a
special receiver or control, When a user-selected time-
tone combinationis received. the outputprovides arelay
control for activating speakers or other devices.

{NPUT: Audio from transceiver, scanner. etc.
OUTPUT: SPST (N.O.) relay.

FEATURES: Single or dual tones adjustable over the 16
digit Touch Tone range ¢ Adjustable response time o
Relay output » Manual or auto reset ¢ Single tone ON
latching with ditferent single tone reset OFF o Operates
on 12VDC » Interfacing of multiple boards for multi-digit
sequential activation and reset,

APPLICATIONS: Call-up system ¢ Repeater or commer-
cial controls ¢ Etc. limited only to your imagination

Actual Size 3"x3" - Shown Assembled

LJM2RK decoder kit includes all component, relay. and
P.C. Board. . .. $15 plus $1.50 shipping.

LJM2RC enclosure kit includes molded case, speaker,
input cable. . . .$5 plus $1.50 shipping.
For information and to order write:

THE METHENY CORPORATION
204 Sunrige Drive, Madison, IN 47250 205
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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<hip
microcomputer that con-
tains copyrighted software
for teaching Morse code.
It also doubles as an
electronic keyer (iambic) for
added versatility

AMMAAAAKREEE R A

P

gﬁgn ;ﬁé ﬂs %h o

You Can Build
This Code Trainer

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

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-
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Photo A. The CPPI circuit board.
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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

C! CRYSTAL C

o,

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

€
. I
c3 CPPI
J: R 20 . S2A
€
$3 29 ¢ S28
STaRT
» 30 ¢ S52¢C 2
39 <
=3 3 $20
I B g W20 2 4 s2
32 S2E
N\ - —
33 v S2F
v N ey
sa . 3a {\7 $2G ]
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Fig. 1. Schematic.



ONE - SHOT INPUT
CRYSTAL

CRYSTAL

]Vcc

[]§TaRT

[ xeveR-Gasn iNpUT
[JxeveR-DOT INPUT
[JTONE ENABLE/KEYER OUTPUT
[JoNE-SHOT ouTPUT
[s26

[s2F

[s2e

[1s20

[1s2c

[s28

[Js2a

s

[Jvee

Fig. 2. Pin description.

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 it;
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, areset circuit, a clock,
and predefined 1/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

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. !f switch S1
is 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
EISHS5UF TNDBG6-KY 72V34AR
S2D closed S2E closed S2F closed
0C;X/I--MG LWPJ1." Z270098:Q,

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

S2G closed

E?LTZ 12WN() SVPD7 JOT1A H3BCJ 654.X KUAIO YFR'M ,GVK9
A;JQ-- /80EL :-ZBI Z()7JX OM9--L ITNDC .1”"KQ EBLWP B4ARV
J02?72 V35UF G;8-E ISH6K YAl XLCQP V2FEK :J--DK WR?U-
6/79N "LAZS5 8HAM() T1B40 3;5,Z O1.EB JVGIY

S2H closed
Electronic Keyer Option

Practice Groups With Morse Code Pattern

S2A closed S2B closed S2C closed

. 0] ? —
| N 2, ——
S D \Y -
H B 3 ce
5  wew 6 4 =
u - - - A -
F = K - R -

Y ==

$2D closed S2E closed S2F closed
0 O~ L 2 ==
o] -.- w - 7 --
; - P - o -
X o= J - 0 emma=
/ e 1 —— 9 ==
—r— e - 8 —
M -- " - : S
G - Q e

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 5IEUH HS5EIF
FUISE SIFHE SUESH
S28B closed

B-YTD N6KBY -KTD6
BN-TB KYTDN 6-KYD
S2C closed

V4R2A 73R42 A?VR3
V?A23 RAV42 3R2v4
S2D closed

X;(0GC I--MXG  (XGCM
;==XIC XI)M; MXCGM
S2E closed

J.L1P "WPJ1 LW1.”
JLWP LJWP1 " JPL
S2F closed

9:,20 798Q: 2Q087
0720, Z20Q9: Q,9:Z
S2G closed

92837 46510 49628
53751

S2H closed

=" -:()?, EStE
7=l ("1-?
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pin again, except in the key-
er mode.

In the keyer mode (switch
S$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 FEHSI USEFI
TYNKD BKNT- DY6D-
D6YTK YBTND  K6NYT
24VA? 3A7V3 A2373
AVR?2 V4R2vV 7RV42
MIXM-- ;,C()--X CGM--X
--X;C/ GM/,C CXM--G
L1JWP PJWL P1"PL
1PWJL LJ“P1 W.1JP
09:,8 ,0Q9z 0:78Z
90270 QZ0:9 807,Q
53709 96821 13579
(e --? 20

Table 2.
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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--  OMGX()

M; /()X

1JWW LPJ1W WIJ
ZQ8,9 ,80:Q :9Q90
25680 95062 13467

4§ 58

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 jump out of sequence.
Custom tailoring the
CPP1 to vyour 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
550 SPECIALISTS -

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=2.4X5 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

Qry ICs

1 1C1 CPP1 code practice processor

2 1C2, 1IC3 NES555 timer
Capacitors

2 C1,C2 22 pF ceramic

1 C3 1uF, 10 Vdc

3 C4, C6 .01 uF

2 C5, C8 A uF

1 C9, C7 100 uF, 10 V dc
Resistors

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

il R6 220k, Y4 Watt

1 R7 2 meg potentiometer

Miscellaneous

2 D1, D2 1N914 or equivalent
il S1 SPDT toggle switch
1 S2 8-position rotary switch
2 S3, 54 normally-open push-buttons
il crystal 1-6 MHz (3.57 MHz nominal)
1 speaker 8-Ohm speaker
Keyer Option

R12 4.7k, Ve Watt

1 o 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 avaitable from the following distributors:

Greenbrier Marketing
International, Inc.

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

Prite: $49.95 postpaid.

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

Circuit Specialists Radiokit

PO Box 3047 Box 411

Scottsdale AZ 85287 Greenville NH 03048
(800)-528-1417 $47.00 (kit)

Gigatech*

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

*will be selling completed
units in addition to kits.

“KEEP IN TUNE WITH THE WORLD”

**TECHNICAL ASSIS **PRODUCTS AVAILABLE:
TANCE BY F.C.C. LI «GSK keying
CENSED TECHNI- *VOX
CIANS USING THE *Power supplies —[memory keep alive]
FINEST TEST &
ALIGNMENT
EQUIPMENT
AVAILABLE:

erepairs
ealignments

*All above clrcuits tor solld state equipment

manutactured by v 159

FRAFRSEC

CONNUNIC ATIONS
emodifications Ichi
singtaliation of custom circuits M e S b S o

@ $517) 627-2650 (8 am-5 pm)

Gett NSCE
517) 627-2879 (6-10 pm) (EST) E
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ILLINOIS’ OLDEST HAMFEST
Sponsored by

The Fox River Radio Leanue

Sunday — August 21, 1983
Kane County Fairgrounds — St. Charles, | L

Commercial Exhibits « Flea Market « ARRL Booth
o Contests « Demonstrations « Hot Food

Tickets: $2.00 in advance — $3.00 at gate
Send SASE: G. Frieders, W9ZGP, 1501 Molitor Road, Aurora, 11. 60505

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




American made¢ RF Amplifiers and Watt) SWR M‘gters
of exc ptional alue an( perforhance. \

/ ®5 year Warranty pr?mpt US. servnce and ass\stance \

RF LIFIERS '1‘ | WATT/SWR Msﬁns
2 MEYERS-ALL MODE | 220 MHz ALL MODE | > P,eé‘k or average reading '\
B23 W in-30Wout  [$89.95  C106 I0Win-60Wout $199.95 * direct SWR reading \
(usegble in: 100 mW-5W) | (1W=19W, 2W =30W) RX préamp mg-; § F)F} 203(230%4WH2 \
B1¢8 10W in=80W out /[ $179.95  C1012/10W in=120W out $289.95 | $119.95
(1W=15W, 2W=30W) RX preamp (2W=45W, 5W =90W) RX preamp

016 10W in=160W oift $279.95 Cc22 2}'\/ in=20W out $89.95 430-450'MHz ALL MODE

W=35W, 2W=90W) )?x preamp (useable in: 200mW-5W) | o fgg’\;;;“w L
B3016 30W in=160W gut $239.95 RC-1 AMPL[F[ER \ Y
(useable in: 15-45W) RX preamp REMOTE CONTROL $94.95 ([1)\}\?3351\;8“/2' n =15(())0\AV}\; g;tl .

(10W =100W) f Duplichtes all switches, 18’ cable \
Il dealers throughout the world. ‘—

f i \
MDU@/{I[@E P.O/ Box 1393, Gilroy, |CA 95020 (408) 847-1857

COMMUNICATIONS/EQUIPMENT, INC. \

Available at lo
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CES INTRODUCES THE
NEW 510SA “SMART PATCH"

The State of the Art Simplex Interconnect

Communications Electronics Specialties introduces the CES 510SA
“Smart” Simplex Autopatch, with many important new features never
available before: e Three digit control codes with user programming.
¢ A sophisticated toll restrict provides positive long distance lock out.
» 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

» FCC type accepted phone line coupler. ¢ Special tone squelch kit to operate patch through
repeaters.

[[cEs  [rower NoisE  PTT  CONNECT [WRITANSMART PRATCH NG CONNEC] coNNC) pether  PoweR [T B108A ]

The 510SA —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!!

The SLINKY DIPOLE® Antenna Complete Systems, Antennas,
A broadband, low SWR dipole that really works in apart- Receivers, LNA's & Accessories

ments, small yards, attics, anywhere a small antenna is a 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. hOOSler

Blacksburg Group $67.95 postpaid (in USA))

®
Box 242 Suite 500 Money Back Guarantee electr on‘cs@.

Blacksburg, Virginia 24060  Virginia residents

703/951-9030 add 4% sales tax g é “Nation’s Largest Total Communications Distributor”
odb) (2

P.0. BOX 3300 ¢ TERRE HAUTE, INDIANA 47803
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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 recelve
those unscrambled signals free by installing the
Saturn-15 XHP on your TV mast in minutes. A
signal can be receivéd 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 avallable today. Free

TV —yours for a call. Note' General microwave receivers
cannot be used for receiving scrambled signals. Nor can they pick
up trom cabie TV or their relay towers.

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 (316) 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

JDL

INDUSTRIES, INC.
4558 Auburn Blivd., Suite 208, Sacramento, CA 95841

Saturn-15 XHP must be returned within 14 days of delivery tor retund if not
satistied. and is subject to a 25% restocking charge
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Kirsti Jenkins-Smith VK9NL
PO Box 90

Norfolk Island

Australia 2899

he idea of a possible

DXpedition to Heard Is-
land came to Jim VKINS
while he was still P29]S and
living in Papua New Guin-
ea. Heard lIsland, in the
southern Indian Ocean, is
situated in one of the
world’s stormiest seas, unin-
habited, inhospitable, and
not really “en route” to any-
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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.

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

el

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
—VK9QJS

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.



Equipment and stores in the hold of Cheynes II.

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 VKOS) spent Easter
of 1982 on Norfolk Island.
He and Jim spent long days
working on the Heard Island
project. SojJo 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. Itwas
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 I,
but they received our mon-
ey-back guarantee in writing.

The cost of an expedition
to such a place as Heard Is-
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-
quiring expensive insurance
in addition to the freight
cost. It made me wonder
about certain people’s sani-
ty 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
Norfolk Island to handle in-

Peter VK6VR, Walter OEILO, Kirsti VKINL, SoJo VKOS/

coming correspondence and
hold the fort. We kept in
touch via 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. Maybe

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 togo
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, soitwas aslightly
battered Cheynes I/ 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
fact, 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 tull
stop. The Cheynes /! 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 lIsland

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

VK]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 turniture or amenities.
But, they were waterproot
even if somewhat drafty
Our hut was about 500
meters away and every bit
of equipment, antennas,
tood, gas, cookers, genera-
tors, etc., had to be hand-
carried all the way from the
beach. The trips to and fro

-
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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
VKOJS. His first QSO went to
ZS6IW. He worked some
Europeans, but with the rain
pouring down onto the un-
protected generator, there
suddenly was a power surge

2 -
~ E

The day the sun came out, Big Ben.
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Tarpaulins made makeshift sails for the Cheynes 11.

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 !l 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
tfantastic voyage and stay on
the island, to be released
on Australian TV in June/
July, 1983. 1t 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 11, 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 Is-
land we had feared. Atlas
Cove boiled; sea spray was
blown far inland. Ashore
the black volcanic sand
whipped and blasted. The
Anaconda |l 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. Gusts were mea-
sured up to 80 knots and
some of us were literally
blown off our feet. At one
stage, | was sent flying and
ended up underneath the
tarpaulin which we used
to cover the goods. The
Cheynes Il had to get up
steam to keep from drifting



m Check the Savirgs at AES"!

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

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

PS-740 Internal power supply........ $159.00 149%*

EX-241 Marker unit.................... 20.00
EX-242 FMunit.........cooevinnnnne. 39.00
EX-243 Electronic keyer unit . ..... 50.00
FL-44 SSBfiiter (2nd IF) .............. 159.00 129%
FL-45 500 Hz CW filter (1st IF)...... 99.50
FL-54 270 Hz CW filter (1st IF)....... 47.50
FL-52 500 Hz CW filter (2nd IF)...... 96.50 89%
FL-53 250 Hz CW filter (2nd IF}...... 96.50 89%
MB-12 Mobile mount.................. 19.50
HM-10 Mobile scan microphone...... 39.50
1C-730 8-band 200w PEP Xcvr w/mic ... $829.00 649
FL-30 SSB filter (passband tuning)... 59.50
FL-44 SSB filter (2nd IF).............. 159.00 129%*
FL-45 500 Hz CW filter ................ 59.50
EX-195 Marker unit.. . ... 39.00
EX-202 LDA interface 730/2KL/AH1 27.50
EX-203 150 Hz CW audio filter . 39.00
EX-205 Transverter switching umt ... 29.00
HM-10 Mobile scan microphone......  39.50
MB-5 Mobile mount.................... 19.50

1C-720A 9-band Xcvr/.1-30 MHz Revr $1349.00 999%*
FL-32 500 Hz Cw fitter ................. 59.50

FL-34 5.2 KHz AM filter ..... . 49.50

MB-5 Mobile mount................... 19.50

IC-7072 transceive interface, R-70 .. 112.50
New Model! Regular SALE
1C-751 9-band xcvr/.1-30 MHz Revr .. TBA
Internal power supply ...............cc..e. TBA
FL-52A 500 Hz CW filter TBA
FL-53A 250 Hz CW filter TBA
FLEDB AN IO el BBt 1 sl TBA
HM-12 Hand microphone................. TBA
SM-6 Desk microphone .......... TBA
External frequency controller........... A 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............ 45.00
PS-20 20A switching ps w/speaker ..... 229.00 199
CC-1 Adaptor, HF radio to PS-20 10.00
CF-1 Cooling fan for PS-20............ 45.00
SM-5 8-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 ....... 289.00 259

HF Linear Amplifier Regular SALE
1C-2KL 160-15m/WARC solid state linear 1795.00 1299

Order Toll Free: 1-800-558-0411

VHF/UHF Multi-modes: Regular SALE
1C-251A 2m FM/SSB/CW Xcvr/AC ps... $749.00 569%

$50 Factory Rebate until 7-31-83

1C-551D 80w 6m Xevr................. . $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.................... 125.00112%

1C-451A 430-440 SSB/FM/CW Xcvr/ps 899.00 769
1C-451A/High 440-450 MHz Xcvr/ps  899.00 769%

AG-1 15db preamp, IC-451A/45A... 89.00 79*
VHF/UHF FM: Regular SALE
1C-25A 2m, 25w, up-dn-ttp mic, grn leds $359.00 319%
I1C-25H as above, but 45 watts.......... 389.00 349%*
1C-25A '82 mode!; 25w, ttp mic, red leds 349.00 289%*

1C-45A 440 FM xcvr, 10w, TTP mic..... 399.00 359
1C-22U 10w 2m FM non-digital Xcvr.... $299.00 249%
EX-199 Remote frequency selector..  35.00

VHF/UHF Multi-modes: Regular SALE
1C-290A 2m FM/SSB, TTP mic ....... .. $549.00 389
IC-290H 25w 2m SSB/FM Xcvr, TTP mic  549.00 489%%
1C-560 10w 6m SSB/FM/CW Xcvr...... 489.00 439
1C-490A 10w 430-440 SSB/FM/CW Xcvr 649.00 579
VHF/UHF Portables Regular SALE
1C-202S 2m port. SSB Xcvr, 3w PEP $279.00 249°
1C-505 3/10w 6m port. SSB/CW Xcvr 449.00 399

BP-10 Internal nicad battery pack 79.50
BC-15 ACcharger.......... 12.50
EX-248 FM unit.. 49.50
LC-10 Leather case ,,,,,,,,,,,,,,,,, 34.95
1C-3PS Power supply .. 95.00 89%
1C-20L 2m amp, 10w PEP or FM 98.00 89%
1C-30L 432 amp, 10w PEP/FM.......... 105.00 94
New models! Regular SALE
1C-120 1.2 GHz FM mobile............... TBA
RP-1210 1.2 GHz, 10w repeater........ TBA
1C-271A 2m, 25w multimode............. TBA
1C-471A 430-450 MHz, 10w base....... TBA
RP-3010 440 MH: repeater TBA

Shortwave receiver Regular SALE

R-70 100KHz-30MHz digital receiver... $749.00 649%
EXP257 FMIUN g mpenn:tmpiiume e ot atmcs 38.00
1C-7072 Transceive interface, 720A 11250
FL-44 SSB fitter (2nd IF)............. 159.00 129
FL-63 250 Hz CW filter (Ist IF) ..... 48.50
SP-3 External speaker..........._.... 49.50
EX-299 (CK-70) 12V option........... 9.95
MB-12 Mobile mount .............. 19.50

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 449.995 Mhz
Each comes with BP-3 rechargable
battery, AC wall charger, flex antenna,
earphone, wrist strap, and belt clip
Accessories are interchangable. Slide
on, removable battery pack allows
quick change and may be charged
while removed from transceiver

Regular SALE

2 meters:
1C-2A .15/1.5w 2m HT/batt/wall cgr $ 239.50 214*

IC-2AT .15/1.5w 2m HT/batt/cgr/TIP...
220 MHaz:

IC-3A 220 HT/batt/wall cgr .......
1C-3AT .15/1.5w 220 HT/batt/cgr /TTP
440 MHz:

IC-4A .15/1.5w 440 HT/batt/wall cgr.
IC-4AT .15/1.5w 440 HT/batt/cgr/TTP
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

269.50 219*

269.95 229*%
299.95 239

269.95 229%
299.95 239%

BP-4 Alkaline battery case....... 12.50
BP-5° 450 ma, 10.8v 2.3w hi- power battery .49.50
*BC-30 required to charge BP-2 & BP-S

FA-2 Extra 2m flexible antenna.. 10.00
CA-2 Telescoping '4-wave 2m antenna.. 10.00
CA-5 %-wave telescoping 2m antenna. 18.95
CA-3 Extra 220 flexible antenna 9.12
CA-4 Extra 440 flexible antenna.. 9F12
CP-1 Cigarette lighter receptacle chgr for BP- 3 . 9.50
DC-1 DC operation module ..... ..17.50
HM-9 Speaker/microphone.......... ..34.50
LC-2A Leather case without TTP cutout . ..34.95
LC-2AT Leather case with TTP cutout.... ...3495
ML-1 2m 2.3/10w HT amp. (Reg. $89).. SALE 79.95

ML-25 2m 20w HT amp. (Reg. $199%) SALE 179.95
I1C-M12 12 ch Marine hand-held .. SPECIAL $199.95
Misc. accessories Regular
24-PP 24-pin accessory plug..... weae $ 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/490A ....... 38.50
EX-2 Relay box w/marker; 720A/730/701..... 34.00
HM-3 Deluxe mobile mic, specify radio

HM-5 Noise canx mobile microphone, 4 pin....
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 ... 49.50
SM-2 4.pin electret desk microphone; 5510....39.00

SM-5 8-pin electret desk mic.; 251A/451A..... 39.00

Mobile mount, specify radio.. 19.50
GC-4 World clock .99.95

'MasterCard |

X

VISA

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIG SUPPLY ..

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

AES BRANCH STORES

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

Ohio WATS 1-800-362-0290

Outside 1-800-321-3594

Ohio

Outside
Florida

ORLANDO, Fla. 32803

621 Commonwealth Ave

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

1-800-327-1917

CLEARWATER. Fla. 33575
1898 Drew Street
Phone (813) 461-2267
No In-State WA™S

No Nationwide WATS

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
sumnmier temperature around
+5° C, only 8 vascular
plants and some mosses and
lichen represent the growth
of millions of years.

I 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
vessel!

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 yield 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 /1. 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 stary-
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
few 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 VKINS, Kirsti
VKINL, Walter OFE1LO, Sojo VK{S/, and Bob WABMOA

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 +
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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

(12Vto 16V) $§ 24.95
Data Info (Plans)$ 9.95

$89.95

CALL OR WRITE FOR
KITS. PARTS. INOIVIOUAL
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

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 lIsland or
Cheynes 11?7 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!” ll
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step up to the best...

Without doubt LR-1 is the repeater value leader! Comparz 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
6-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!

LINKING? The LR-1 is also available with
control circuitry for Link Transceiver
operation. Now linl 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. Bcth 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 compatibii-
text™ giving you the ability to send ity, and much more. Our combination
and receive CW/RTTY/ASCII. 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 Appie, 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 .

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 DI3INW
Opferkamp 14

3300 Braunschweig

Federal Republic of Germany

H 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 is 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

FILTER
DIVIDE BY
| OR 10/9

DIVIDE BY
45 - 200

1800KHz

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

The Basic ldea

In almost every populat-
ed area of the country, at
least one AM-broadcast sta-
tion in the 450-1800-kHz
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

———

DIVIDE BY
1000

FREQENCY/
PHASE
DETECTOR

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-iocking
the radio transmitter fre-
quency 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) is
achieved by a well-regulat-
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-
quency.

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.
@ It 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 10kHz 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 asignal 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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INPUT
(IC20,PIN 1)
- A
e
. .
A 3

OQUTPUT '
(1C2b,PIN 4) I}

Ly o =

NO JITTER

JTTER  JITTER

INPUT TO FIRST
8 SCHMITT -TRIGGER
INVERTER
(AMPLITUDE MOQDULATED
CARRIER)

UPPER
LOWER

THRESHOLD OF
FIRST SCHMITT-
TRIGGER
INVERTER

g QUTPUT OF SECOND
= SCHMITT - TRIGGER
INVERTER

JITTER

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 zerocrossing 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 pre-divider 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 10-kHz
(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 Vgg 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, 1C2,
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-Ccross-
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
jitterfree 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, 1C3-1C5?
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 (IC3), the
“tens” by the second count-
er (1C4), and the “hundreds”
by the third counter (1C5).
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 pins 15,1,10, and 9
are0,0,0,0for1C5,1,1,1,0
for1C4,and1,0,1,0forIC3,
inthat order (0 X1+0X2+
0X4+0x8=0,1X1+1 X
24+1X44+0%x8=7, and 1
X14+0X2+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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ANTENNA

TET &

THE PERFECT MATE FOR YOUR SOLID-STATE

FEATURES

® Dual-Drive For Total Broadband @ Machined
Aluminum Boom-To-Mast And Element Mounts
® Lightweight Yet Rugged ® Excellent Gain &
F/BBalun (Non Ferrite)included ® AllElernents
Active @ Stalnless Steel Electrical Hardware
Included ® Air Dielectric Coaxial Trap Capac-
itors @ Precision Machined Aluminum Alloy
® Easy One Afternoon Assembly @ Lower Wind
Load @ U.P.S. Shippable

TRIBAND YAGIS

HB33SP 3 ENI-13'2" Boom-27 Lb. $189.95
3KW Max. Pwr. - Compact +ship.
HB43SP 4 Ei.-19'8" Boom-38 Lb. $249.95
3KW Big Signal Performance +ship
HB34D 4 EI-16"5" Boom-34 Lb. $219.95
3KW Slightly Larger Than +ship
33SP

HB3S5T 5 EI-24'7" Boom-50 Lb. $349.95
3KW “THE ULTIMATE" +ship

ALSO AVAILABLE
HB4ONL3 3 EL. 40M Monoband $379.95
HB4ONL2 2 EL 40M Monoband $254.95
AX210NW 2 X 20 E)\. 2M Array $209.95
Twin “Cross Yagi" Cir. Polar. +ship
KR-400 Med. Duty Rotor $119.95
KR-500 Elevation Rotor $189.95
GDX-2 4 Band Discone Ant $ 69.95
6M Thru 70CM +ship

*CASH, CHECK. M.O.. VISA & MASTERCARD"*

‘Swiss Quads” - Thrust Bearings - Rotors
Many Other Models Available
Call Or write For Complete Catalog

(513)376-2700

SULIRONICS ...

15 Sexton Dr., Xenia, Ohio 45385

General Communication
Industry

Marine VHF

Scanners

Amateur Bands

CB Standard

CB Special
Microprocessor

Call or Write
JAN CRYSTALS

P.0.Box 06017
Ft. Myers, Fl. 33906-6017

» 39

Ail Phones (813) 936-2397

HI-Q BALgN

eFor dipoies. yagis. inverted
vees & doublets
« Replaces center insutator <>'
* Pyts power in antenna v
* Broadbanded 3-40 MHz
» Small. ightweight and
weatherproof
* 1 1 Impedance ratio
» For tull legal power and more
* Helps eliminate TV
« with SO 239 connector

only $13.95 -

HI-Q ANTENNA
CENTER INSULATOR

30
d% 41 and more ,
56,95 with SO 239 connector

HI-Q ANTENNA
END INSULATORS

Rugged, lightweight, injec-
tion motded of top quality
material, with high dielec-
tric qualities and exceltent
weatherability. End insula-
tors are constructed in a
spiral unending fashion to
permit winding of loading
colls or partial winding for
tuned traps.

May be used for
* Guy wrre strain insulators
* End or center insulators tor
antennas

» Construction of antenna load

34‘95 ng cois or mulhband traps

DIPOLES

O
&

H-Q
Balun

Small. rugged. hghtweight
weatherproof

Replaces center insulator
Handles lull legal power

Paient No,
4091330

WITH HI-Q
PRICE WITH CENTER
MOOEL BANOS LENGTH HI-Q BALUN INSULATOR
Olpoies
D-80 80,75 130 $31.95 $27.95
D-40 40,15 66 28.95 2495
D-20 20 33 2795 23.95
D-15 15 22 2695 2295
D10 10 16 2595 21.95
Shorened dipoles
SD-80 80,75 90 3595 31.95
SD-40 40 45 3295 28.95
Paraliel dipoies
PD-8010  80,40.20,10,15 130 4395 39.95
PD-4010 40,20,10.15 66 3795 3395
PD-8040 80,40,15 130 3995 3595
PD-4020 40,20,15 66 3395 2995
Oipole shorteners - only. same #3 included in SO models
S-80 80,75 $11.95 pr
S-40 40 $10.95 pr

All antennas are complete with a HI-Q Balun or HI-Q
Antenna Center Insulator, No. 14 antenna wire, cer-
amic insulators, 100 nylon antenna support rope (SD
models only 50) rated for full legal power. Antennas
may be used as an inverted V and may also be used
by MARS or SWLs

Antenna accessories—available with antenna orders
Nylon guy rope 450# test 100 feet $4.49
Ceramic (Dogbone Type) antenna insulators $1.50 pr
S50-239 coax connectors o]

Ail prices are postpaid USA 48
Avallable at your favorite dealer or order direct from

Oealer Inquinies Invited

Van
Gorden
Engineering

BOX 21305 B, SOUTH EUCLID, OHIO 44121

~ See List ol Advertisers on page 114
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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 voltsto 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
is 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 1C9B 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-
1C13?%) 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
by10r1.111 - -, respective-
ly, is achieved by the com-
bination of decade counter
IC10 and gates 1C9C and
1IC9D 2 If pin 2 of the decade
counter is high, i.e, at V¢c
level, the counter is disabled
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VX0 ALL OTHER
1OnF | COMPONENTS
50v

Vi (RETURN)

Fig. 5. Power supply.

and its output terminal (pin
11) is in a low state. Conse-
quently, the output of gate
1C9C 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 flip-flops 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
flipflop 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 10/9=1111

The frequency/phase de-
tector, 1C14,* checks the fre-
quency/phase difference be-
tween the reference fre-
quency and the variable fre-
quency, 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, 14mH 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 orup 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 differ-
ence of variable and refer-
ence frequency. They trig-
ger the Schmitt-trigger in-
verter, 1C2C, 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, ie., the fre-
quency/phase detector, the
vxo, and the vxo 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"” % 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” X 141/8”). 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 (1C3-
IC5) which follow to obtain
a 10(9)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-
quency 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
9,999,9999 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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9,999,999.9 were displayed
for ambient temperatures of
3° C (refrigerator) or 50° C
(stove). No significant
change of the error voltage
at TP2 was noticed. (The
measurements were made
quickly after the 1-hour
cooling/heating procedure
outside the refrigerator/
stove since their metal cabi-
nets prevented the circuit
from receiving the AM-
broadcast station.)

4) No other values than
(1)0,000,000.0 (overflow) or
9,999,999.9 were displayed
for a change of Vjp, in steps
of 10 volts in the range of
7-27 volts.

5) If the circuit is operated
employing the European
raster of AM-broadcast fre-
quencies, phase modulation
of the 10-MHz signal may be
expected due to the quasi-
periodic/aperiodic opera-
tion of the divide-by-
1111 - - module. However,
due to the long time con-
stant of the low-pass filter
following the output of the
frequency/phase detector,
ac components of the error
voltage are filtered out to a
large degree and a low
phase modulation of less
than 4% peak-topeak was
measured with an oscil-
loscope.

6) The output frequency set-
tled to a display of
(1)0,000,000.0 (overflow) or
9,999,9999 within 60 sec-
onds after power was ap-
plied to the circuit.

7) The circuit is sensitive to
heavy line noise which in
severe cases requires addi-
tional line filtering in front
of the power supply. It also
is sensitive to major distur-
bances of the AM signal. For
example, during a thunder-
storm the frequency of the
10-MHz output signal
dropped by some Hz several
times but recovered within a
few seconds. A complete
loss of the AM signal causes
a drop of the output fre-
quency to the lower bound
of the phase-locked-loop
capture range on the order
of 100 Hz below 10 MHz.
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Parts List

Integrated Circuits
1 MC4044P (Motorola) $5.00
1 SN74LS221N  (Quest Electronics) 1.19
1 SN7414N (Quest Electronics) .55
1 SN7400N (Quest Electronics) 19
4 SN7490N (Quest Electronics) 1.40
3 SN74192N (Quest Electronics) 2.37
1 SN74C00 (Quest Electronics) .35
1 SN74LSO0ON (Quest Electronics) .25
1 TAA991D(Siemens-Ref. 2) 250
2 7805C regulators (R.F. Electronics) 2.78
Crystal
1 10-MHzcrystal (Quest Electronics) 3.95
Semiconductors
1 LED, red TO-18(Quest Electronics) 15
1 Transistor BC170 or equivalent .20
1 Varactordiode BB104gn or equivalent .50
1 Diode 1N4148 10
IC sockets
4 Wire-wrap, 16 pin (Quest Electronics) 2.28
10 Wire-wrap, 14 pin (Quest Electronics) 5.50
Resistors (all 1/10 Watt)
1 560 Ohm
3 1k Ohm
1 5.6k Ohm
2 8.2k Ohm
1 10k Ohm
1 12k Ohm
3 15k Ohm
1 47k Ohm
1 120k Ohm
1 22megohm Totalforall 1.20
Capacitors
(15 V except where indicated)
1 10pF 12
1 22 pF 12
1 160 pF 12
1 680 pF 12
1 560 pF A2
1 1nF 15
8 10nF 1.60
1 10nF/50 VvV .40
1 22nF .30
1 68uF 40
1 1 uF, electrolytic .40
3 6.8 uF, electrolytic 3.00
1 6.8 uF/50 V, electrolytic 1.00
1 10 uF, electrolytic 1.00
1 47 uF, electrolytic 1.00
1 220 uF, elctrolytic 1.00
2 Trimmer capacitors 10-60 pF 1.00
Other
1 Ferrite rod 115 x 8 mm (R33-050-400) 1.95*
1 Perforated board 1.80
1 Miniaturized filter (L2) (L-43-1) 1.50*
1 1-mH choke 50
16 Terminal posts for board .50

Wire, solder etc. 1.40

$49.96
“Amidon Associates, 12033 Otsego St., North Hollywood CA
91607.
Conclusions

As it was considered un-
likely that during the perfor-
mance tests variations of

the output frequency of the
circuit were counterbal-
anced by identical errors of
different sign of the frequen-

cy counter, the following
conclusions were drawn:

® The circuit can provide a
10-MHz reference frequen-
cy with a short-term stability
of at least 0.01 ppm and a
much higher long-term sta-
bility.

@ Its accuracy and stability
are directly dependent upon
the quality of the AM-broad-
cast signal used as a refer-
ence frequency. Most AM-
station frequencies are ac-
curate to this and even to a
higher degree.

@ In contrast to a vxo in a
thermostat, the circuit
needs no warm-up period,
it has no drift due to aging,
it provides at least one order
of magnitude better stabili-
ty, and it does not cost
more.

@ It also has all the provi-
sions necessary to accom-
modate a 9kHz raster of
broadcast frequencies if the
FCC should go along this
way in the future.

Use the circuit as an ex-
ternal reference, install it as
the main clock in the exist-
ing space of your frequency
counter, or use it as a cali-
bration standard for your
station. In every case, you
are bringing a degree of fre-
quency accuracy and stabil-
ity to your ham shack which
is maintained for you by
other people day and night
and brought to your home
free of charge. Enjoy it!'
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cense. Which lets us bring you new
features. like our scheduler. for
automatic changeover of repeater
status by time and day of week ...
And our mailbox. for leaving
messages for your friends. Plus much,
much more!

The

RC-850 Repeater
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MORE GAIN

Than a Varactor UHF Tuner

31500 SATISFACTION GUARANTEED
Frequency Range 470-899 MHz Channels
14-83. Quiput Channel 3. Ch 2 or 4 Avail

PART#B20 .. .......... $150

WHAT'S IN IT?

To make a regular UHF tuner into a GILCO HIGH GAIN TUNER, each and every one of
the following steps is painstakingly taken by a certified technician
1. The first thing GILCO does is change the standard diode 10 a hot carrier diode.
2. The tuner’s output is then measured on our JERROLD field strength meter and com-
pared to a computer derived chart from which we determine the correct value coil 10 add
across the IF output for maximum pre-peaked gain
3. The tuner is then fed a standard 10db 300 ohm antenna input and while monitoring the
output on our HEWLETT PACKARD spectrum analyzer, the tuner is tuned to the desired
channel and its oscillator is offset for the desired output frequency as follows

Channel 2: 58 Mhz, Channel 3: 63 Mhz, Channel 4: 68 Hhz

We call this step peaking because the tuner’s output looks like a peak on our spectrum
analyzer and the highest point of that peak Is actually adjusted for the desired output
4. The last step is one more measurement on the field strength meter which is again com-
pared to our performance chart to calculate the correct value ot the second coil which is
added to the tuners internal connections

This procedure was developed by GILCO and It Is our computer derived performance
charts that make our tuner better, that's because almost every tuner gets a differsnt value
coil before it's peaked and again a different value coll after it's peaked. The combinations
are endless and the way we detarmine the values is our secrel...

GILCD PARTS KIT &
PRINTED CIRCUIT BDARD
o Use with GILCO
High Gain Tuner

¢ Requires NO Modification to
Your Television

o Individually Packaged and
Labeled Parts Save
Guesswork

e The only tools required for
assembly are: screwdriver, solder-
ing iron, voltmeter. No drilling is re-
quired fo the P/C board

® This kit was designed to take ad-

Pre-dnilied, pre-screened, plated through the
holes P/C board. All hardware, conneclors, 22
vantage of the GILCO high gain tuner ~ £29¢ illustrated instruction manual, & Gilco Hy-
which means its circuitry i simpler Gain tuner. Kit assembles in just 4 hours.

and more efficient than those circuits that require inferior varactor tuners

FREE 22 Page Instruction Book included with each P/C Board or Parts Kit. This in-
struction book” will guide the builder through every step of the assembly. Neary every
page is illustrated. With this Instruction Book, estimated assembly time is 4 hours

HERE'S WHAT YOU GET FROM GILCO 31700

Part No. B21 Printed Circuit Board ¢ EELE S
1. This Printed Circuit Board uses only one resist. This prevents solder bridges
jumper, others use nine. 4. Newes! Addition: the P/C board is piated
2. The component layout is screen printed through the holes. This allows for easier
on the component side of the P/C board.  and more positive soldered contact between
3. The solder side of the P/C board is the parts and the P/C board
covered with high temperature solder s 00
Part No. B22 Compiete Electronic Parts Kit W b 80
Al resistors (30), Potentiometers (1-5K, 3-10K), Panei Mount Potentiometer {10K), Elec-
trolytic Capacitors {6), Ceramic and Mylar Oisc Capacitors (35), Variable Capacitors (4),
ANl Integrated Circuits {7), Voltage Regulator, Heat Sink, Diodes (4), IC Sockets {4-8 pin,
3-14 pin), Power Transformer {24V, 1A), Coil Kit with No. 26 wire (4), Speaker {4'",
30z.), Standofts, Coaxial Cable, All Miscellaneous Harware, Etc. All parts are individually
packaged and labeled

All components including the Wire, Hardware, Coaxial Cable and Heat Sinks are includ-
ed in the parts kit. This means your assembly time from start fo finish is just 4 hours

GILCO ACCESSORIES & AMPLIFIER KITS
#A02 New 2 stage, low noise, 28db gain RF amplitier kit
#A03 New 1 stage, low noise, 14db gain RF amplifier

------------- GILCO ORDER FORM — = — — — == — — ————

GILCO INTERNATIONAL, INC.
P.0. Box 8817, Coral Gables, Florida 33124
CALL (305) 823-5891 for COD orders PLEASE WRITE FOR OUR FREE CATALOG
SHIPPING:  Orders under $50 add 10%, Orders over $50 add 5%, FL residents +5% Tax

#820 GILCO Hy-Gain Moditied Tuner $15% _ :
#821 GILCO Predrilled, Screen Printed, Circuit Board [ :
#B22 GILCO Parts Kit (Less P/C Board) g0 1
#B20, B21, B22 Complete P/C Board and Parts Kit (all three)  S110° :
#A02 Two stage, 28 db gain, Amplitier Kit $18%° i
#A03 One stage, 14db gain, Amplifier Kit $10%° :
Name — Total |
Address — Tax :
City . State_______Zip _ Ship _ |
Mail Order Only. Send check or money order to: Total :

I

I

I

]
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MICROLOG

SPECIFICATIONS

INPUTS: Receiver audio, in & out phono
jacks for easy speaker connections.
Hand key input allows code practice that
reads your sending and drives the trans-
mitter keying outputs.

OUTPUTS TO TRANSCEIVER: Positive
and negative switching for CW & FSK key-
ing, solid state or tube type transmitters,
AFSK tones at microphone compatible
levels, TIR(PTT) transmitter control.
PRINTER OUTPUT: Uses standard VIC
printer for “‘Hard-Copy" of both receive
and transmit data regardless of on-the-
air mode. Also has hi voltage transistor
switch on board for driving current-loop
type printers.

DISC & TAPE INTERFACE: Uses stan-
dard VIC DISC & DATASET for recording
off the air and making long “brag tapes.”
Another handy feature is the ability to
save and re-load your ‘“here-is’”’ mem-
ories easily. Since this function is also
compatible with your VIC disc drive, it's
especially nice for quick start-up.
VARIABLE MEMORY UTILIZATION: A
unique Microlog feature allows you to
select the size of your text buffer and 8
“HERE-IS" messages from the available
computer RAM. It automatically takes into
account any memory expansion car-
tridges you've added. The unexpanded
VIC has about 3000 characters for you to
allocate. You couid for example choose
eight 300 character messages and a 600
character text buffer. If you don't tell it
otherwise, the system will default to
eight 100 character ““HERE-IS” mem-
ories and a 2200 character text buffer.
The expanded VIC will have different
default memory sizes, depending on the
amount of added memory. The program-
mable “HERE-IS"" memories can be load-
ed or inserted into the text buffer for
transmission at any time.

TEXT BUFFER: Allows you to type ahead
while receiving. Text entered into the
buffer is visible above the split-screen
line for correction before sending.
AUTO-START: Inhibits the display of
non-RTTY data.

TUNING INDICATORS: On screen visual
tuning aid and audio (pitch) reference
tone for RTTY and CW. (Audio is heard
thru your tv or monitor’'s sound channel,
just like any other VIC generated audio.)
W R U (Who Are You?): Automatically
responds with your call sign when a user
programmable sequence up to 15 char-
acters is received.
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SEL-CALS: Two 15 character user pro-
grammable sequences. Receipt of selcal
#1 enables the printer, disc or tape.
Receipt of #2 disables these outputs for
unattended message store {mailbox).

FULL SPEED OPERATION: Transmit and
receive Morse — 5 to 199 WPM, Baudot
— 60, 66, 75, 100, 132 WPM, ASCIl — 100
& 300 baud.

MORSE SPEED TRACKING: Automatic
and speed lock modes, keyboard selec-
table.

VIDEO DISPLAY: Color keyed display
makes optimum use of the computer’s
color capability. Uses standard VIC for-
mat of 23 lines of 22 characters.

SPLIT-SCREEN: Displays text buffer in-
put above and receive/real-time transmit
text below the split line.

TOP LINE DISPLAY: Constant display of
Time, Mode, Speed/Code in use, and
status indicators.

TEST MESSAGES: Quick brown fox and
RYRY’'s in Baudot, U*U* in ASCII, and
VVV in Morse.

SPECIAL SYNC-LOCK MODE: Allows im-
proved ASCII operation and “Paced Out-
put” in Baudot RTTY.

T/R(PTT): Fuity automatic control of your
XMTR via the Push-to Talk line in both
RTTY and Morse.

UN-SHIFT on SPACE: Automatically
shifts back to “LETTERS" upon receipt
or transmission of a Baudot space.
Keyboard command on/off.

SYNC: Transmits *“Blank Fill” in RTTY
and BT in Morse when the text buffer is
empty and unit is in transmit. Keyboard
command onl/off.

OUTPUT MODES: CHAR — outputs each
character as typed. WORD — outputs
full word when spacebar is typed. LINE
— outputs full line when carriage return
is typed. BUFFER — outputs full bufter,
on command.

REAL-TIME CLOCK: Uses the VIC's in-
ternal clock for constant on screen
display of time which can be inserted in-
to text buffer on keyboard command.

WORD WRAP AROUND: Prevents split-
ting words at the end of a line. Works in
receive as well as transmit.

MORSE TONE DETECTOR: Single tone,
800 Hz center frequency, with effective
bandwidth of 300 Hz. Pitch reference
regenerated audio tone for easy tuning.

OUTPUT TO
TRANSMITTER
AFSK TONES  AUDIOQUTPUT  WIDE/NARROW
APTT. TO SPEAKER SHIFT

CODE PRACTICE AUDIO INPUT
HAND KEY INPUT \ FROM RECEIVER

PRINTER LOOP
SWITCH OUTPUT

MICROLOG

RTTY DEMODULATOR: True dual tone
computer enhanced demodulator circuit
on standard 2125/2295 Hz tone pair com-
patible with HF RTTY and VHF FM opera-
tion. Switch selected wide and narrow
shift.

CODE PRACTICE: Random five charac-
ter code group generator sends at any
speed you set via the keyboard. Hand
key Input for sending practice and
manual morse transmission.

CW ID & NORMAL ID: Two independent
16 character memorles for either 2 calls
or one normal and one with auto-CW |ID
for RTTY.

MECHANICAL: Printed clfcult board is
G-10 epoxy, double sided with plated
thru holes. Board is solder masked and
silk-screened with parts locations for
easy troubleshooting. Size is 53%" wide
by 42" deep by 3" high. Fits directly into
VIC expansion port and is compatible
with popular expander boards in use.
NO EXTERNAL POWER REQUIRED: Unit
is completely powered by host computer,
eliminating the need for outboard power
supply. - (Entire system; VIC, Microlog
AIR-1, & video monitor can easily run from
12 VDC power for remote or emergency
battery operation.)

CONNECTIONS: All inputs/outputs are
convenient %" 3 circuit phone or RCA
phono types. Mating plugs are all provided.

Note: VIC, VIC-20 and DATASET are trademarks of
Commodore Electronics, Ltd.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION
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Connect your
computer
to the air!

The “AIRWAVES"” that is, thru the Microlog AlR-1, a
single board terminal unit AND operating program
that needs no external power supply or dangling ex-
tras to put your VIC-20 computer on CW & RTTY. And
what a program! The famous Microlog CW decoding
algorithms, superior computer enhanced RTTY
detection, all the features that have made Microlog
terminals the standard by which others are com-
pared. Convenient plug-in jacks make connection to
your radio a snap. On screen tuning indicator and
audio reference tone make it easy to use. The sim-
ple, one board design makes it inexpensive. And
Microlog know-how makes it best!

~See List of Advertisers on page 114

There's nothing left out with the AIR-1. Your VIC-20,
America's most popular computer, can team-up with
Microlog, America's most successful HAM terminal,
to give you an unbeatable price and performance
combination for RTTY & CW. If ycu've been waiting
for the right system at the right price, or you've been
disappointed with previous operating programs,
your time is now. At $199, the complete AlR-1 is your
answer. Join the silent revolution in RTTY/CW and
put your VIC-20 ON-THE-AIR! See it at your local
dealer or give us a call at Microlog Corporation,
18713 Mooney Drive, Gaithersburg, Maryland.
TEL (301) 258 8400. TELEX 908153.

Note: VIC-20 is a trademark of Commodore Electronics, Ltd.

MICROLOG -

INNOVATORS IN DIGITAL COMMUNICATION
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William B. Jones KD7S
1081 Sierra Avenue
Clovis CA 93612

mid a flurry of activity

to make modern ama-
teur radio equipment ex-
tremely sophisticated,
there are some indications
of a welcome trend in the
opposite direction. This is
evidenced by the populari-
ty of direct conversion re-
ceivers, low-power trans-
mitters, and, in some in-

Build the
Billboard Keyboard Keyer

Get perfectly-timed CW without a buffer.

Then join the crowd at 60+ wpm.

stances, keyers. Magazine
editors are begging for man-
uscripts describing equip-
ment the average amateur
can build without a labora-
tory full of expensive test
gear or an engineering de-
gree in solid-state physics.
One area which has not
felt the full impact of this
simple design philosophy

has been that of the key-
board keyer. Some attempt
has been made in this direc-
tion, but it has fallen far
short of most people’s ex-
pectations.

One early example of a
rather uncomplicated de-
vice appeared in CQ a few
years ago.' Unfortunately,
there was a flaw in the de-
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Fig. 1. Schematic of the “Billboard” keyboard keyer. Integrated circuit Q1 is a CD40018B

and Q2 is a CD40118B. Although not shown on the schematic, pins 14 of these chips should

be connected to +9 volts and pins 7 should be grounded.
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sign which would have ren-
dered the unit inoperable
had the builder not seen a
following article describing
an add-on memory which
was published in a subse-
quent issue of the same
magazine.? The same au-
thor more recently de-
scribed a fairly simple key-
board keyer which appears
to have whetted the appe-
tite of many home-brew art-
ists, judging from the num-
ber of units heard on the air
recently.® Even so, this most
recent design requires some
fourteen integrated circuits
which would intimidate the
less experienced builder in
most cases.

Described here is a key-
board keyer which requires
only five commonly avail-
able CMOS integrated cir-
cuits. It is capable of gener-
ating all letters, numbers,
punctuation, and special
characters such as AR, BT,
SK, and AS. The keys are
electronically disabled dur-
ing character generation,
which eliminates disrupting
that character once it has
been initiated. Further-



more, automatic letter
spacing has been built into
the design so that sending
machine-perfect CW is no
longer a rich man’s game.

The last two features,
keyboard lock-out and au-
tomatic letter spacing, are
extremely important con-
siderations when you give
some thought as to how
they are used. Take the
combination “CQ" as an ex-
ample. The operator mo-
mentarily depresses the “C”
key and that character be-
gins. He may then immedi-
ately depress the “Q” key
and hold it down until the
letter “C”" and the space fol-
lowing it have been com-
pleted. Then and only then
will the letter “Q" begin, at
which time the operator re-
leases the key and a perfect
“CQ" will be generated.
with very little practice,
this method can be used for
all words transmitted, thus
reducing or eliminating al-
together the need for ex-
pensive and complicated
buffer memories.

It is my opinion that buff-
ers do nothing more than
compensate for poor typing
ability in much the same
way some operators use lin-
ear amplifiers to compen-
sate for poor operating
practices. If you are loud
enough, somebody will
surely answer you. If the op-
erator is willing to practice
for a bit with a bufferless
keyboard, it is quite easy to
fool other keyboarders into
believing you actually do
have such a buffer in-
stalled. Enough said.

Finally, no provisions for
automatic word spacing
have been included, as it
was not felt necessary.
Most operators can simu-
late near-perfect word
spacing by ear. Again, this
results in a meaningful re-
duction in cost and com-
plexity

Design Philosophy
Simplicity by itself is
worthless unless considera-
tion to reliability has been
given. We have all seen the

deceptively simple design
which works poorly or not
at all. The author was deter-
mined that this device not
fall into that category. For
that reason, schematics and
parts lists were circulated
to selected amateurs who
represented a cross-section
of building abilities and ex-
perience. Each was encour-
aged to build his keyboard
as he saw fit. In each case,
performance was identical
to that of the two originals |
built. A defective capacitor
caused one unit to operate
erratically until the culprit
was found and relegated to
the garbage can. Another
builder used integrated cir-
cuits of dubious heritage
and experienced some
problems when operating in
high ambient temperatures.
Barring this sort of trouble,
others building this key-
board keyer should have
absolutely no difficulty in
getting it to work, perfectly,
the first time.

421

Circuit Operation

A diode matrix is used to
encode the keyswitches to
information which the elec-
tronic circuitry needs to
form Morse code charac-
ters. Some designers prefer
to use toroid transformers
for this purpose. It is a moot
question as to which meth-
od is superior as both have
advantages as well as disad-
vantages. Diodes were cho-
sen here mainly for the high
degree of reliability they af-
ford. They are widely avail-
able and inexpensive as
well.

Integrated circuit Q4 is a
parallel in/serial out shift
register. Its output (Q8) is
used to control Q2C, Q2B,
and Q3B which comprise a
dash generator. Any time a
logic zero is present at pins
1 and 2 of Q2C, a dash will
be generated. Otherwise,
only dots will be formed.
Logic zeros are pro-
grammed into the shift reg-
ister by placing a diode on

876543 421

the appropriate input line
and strobing pin 9 (load)
high. As the clock input of
the shift register (pin 10) is
pulsed, any logic zero pro-
grammed will eventually
work its way to the output
and cause a dash to be sent.
Integrated circuit Q5 is
a programmable down-
counter. It is preloaded to
one number higher than
dots or dashes in the appro-
priate Morse character. The
purpose of this is to keep
the keyed clock (Q1A and
Q2A) running for the addi-
tional time necessary to
complete the automatic let-
ter spacing. The counter is
preloaded in identical fash-
ion to the shift register.
Gate Q1C enables the
output gate, Q1D, in all
cases except when the
counter has reached the
number one or zero so that
the letter space will not ap-
pear as a code element.
The other half of the
dual-D flip-flop, Q3A, per-

87654 %
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Fig. 2. Placement guide for diodes in the diode matrix. The first column refers to the
CD5422 down-counter. The second column is for the CD4021 shift register. A dot indicates
that a diode is to be placed in the appropriate line. All diodes are silicon switching types
such as 1N914s or 1N4148s. The use of germanium diodes such as 1N34s is not recom-

mended.
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forms the keyboard lock-
out function by presenting
a logic one to the common
terminal of all keyswitches
during character genera-
tion. Only after a character
and its space are completed
will the Q output go low, al-
lowing another character to
be started.

All this may seem rather
complicated at first, but a
couple of trips through the
logic should bring every-
thing together in short or-
der. Consider each section
separately instead of trying
to visualize the action si-
multaneously. There are a
lot of things going on at the
same time, which may tend
to confuse the reader who
tries to understand the cir-
cuit as a single unit.

It can be seen from the
schematic that everything
is used. That is, there are no
unused gates laying around
doing nothing, no flip-flops
standing idle. Nothing is
wasted, which is one reason
this kind of performance
can be had with only five
active devices.

The addition of a side-
tone generator is left up to
the individual builder. Most
modern transceivers al-
ready have them built in.
On the other hand, it is use-
ful to have some method of
monitoring your progress as
you practice sending with-
out the rig being activated.
In my latest version, a Ra-
dio Shack Piezo Buzzer
(part #273-060) was driven
by a 2N2222A-type transis-
tor and served the function
of a sidetone generator sim-
ply and inexpensively. The
singular drawback to this
device is that the pitch is
rather high for this applica-
tion. Alternately, a 555 tim-
er wired as an audio oscil-
lator could be driven by a
transistor in a similar man-
ner to the Radio Shack de-
vice. Whatever method you
choose, remember, the driv-
ing capability of CMOS in-
tegrated circuits is limited
to extremely high imped-
ance loads. Consult the
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CMOS Cookbook by Lan-
caster for additional infor-
mation.

Transmitter keying is
best done with a transistor
instead of a reed relay to re-
duce the overall current
drain. Since the entire keyer
is capable of operating for
extended periods of time
from a single nine-volt tran-
sistor radio battery, it
would be a shame to throw
this feature away in order to
use a relay. My rig is all sol-
id state and requires keying
a positive voltage to
ground. Again, the 2N2222A
was brought into play and
performs the task well.
For those rigs which re-
quire keying a high nega-
tive voltage to ground,
something similar to the cir-
cuit used in the CMOS ver-
sion of the Accu-Keyer
should do well* A recent
paragraph in QST described
a system which is designed
to key both kinds of rigs
without worrying about
switching and could prob-
ably be adapted to this key-
board with little effort.’ In
any event, considerations
should again be given to the
limited current-driving ca-
pabilities of CMOS integrat-
ed circuits.

Construction

Due to the simplicity of
the design, it was decided
that no printed circuit
board layout was neces-
sary. Instead, the prototype
models were constructed
on perfboard using point-
to-point wiring. This meth-
od has proven most satis-
factory in this and other
projects | have designed.
One local builder used
wire-wrap, which also
worked out well although it
was slightly more expen-
sive.

Sockets were used for the
integrated circuits to aid
the builder should trouble-
shooting become neces-
sary. The small additional
cost is usually well justi-
fied, as many years of build-
ing experience has borne
out.

The diode matrix is easily
wired by running “lines’’ of
number eighteen bare cop-
per wire horizontally on
one side of the board and
vertically on the other. The
author terminated the verti-
cal wires with miniature
flea clips purchased from
the local Radio Shack store.
Wires from the individual
keyswitches were then sol-
dered to the clips, resulting
in a neat and orderly pack-
age.

Some number eighteen
wire may tend to be springy
and difficult to handle as it
comes off the spool. By
placing one end in a vise
and pulling on the other
end, the wire may be
stretched slightly which will
cause it to go limp and per-
fectly straight. Try this trick
and you will be pleased
with how well it works.

My unit was housed in a
cast-off computer key-
board enclosure garnered
at the local surplus empori-
um for a cost of under five
dollars. An earlier version
was built into a home-brew
box which was not very at-
tractive but quite function-
al. It is difficult to justify
putting a twenty-dollar cir-
cuit into a twenty-five-dol-
lar box with my limited bud-
get. If that sort of thing
doesn’t bother you, there
are some very nice com-
mercial enclosures avail-
able. Just remember to
make it metal for shielding
the circuit from strong rf
fields.

The actual keyswitches
were purchased from Jame-
co Electronics of Belmont,
California. They come as a
unit molded into a plastic
base thirteen inches long.
Because | had need for only
forty-four keys instead of
the sixty-three supplied, the
unit was cut down to ten
and one-half inches long
prior to wiring. This modifi-
cation allowed space inside
the enclosure for additional
circuitry which will be de-
scribed in a subsequent arti-
cle.

As with any project, the
finished unitis only as good
as the parts which go into it.
Cutting corners usually re-
sults in compromised oper-
ation. If a silver mica ca-
pacitor is specified, use
one. The same applies to
tantalum capacitors. They
were chosen for a reason.
Also, wherever possible,
use “B” series integrated
circuits as they are more re-
liable and better suited for
this application. The erratic
operation in high ambient
temperature environments
discussed earlier was cured
by switching from ““A”
series to ““B” series chips
from a reliable vendor
Nine-volt transistor radio
batteries are ideal power
sources for CMOS designs.
However, one should take
care to get a quality unit.
Don’t waste your money on
the dimestore cheapies.
Don’t rob the one out of the
kid’s handie-talkie. Buy a
fresh alkaline cell for best
results. It is money well
spent.

If there is a keyboard
keyer in your future but the
family budget won't allow
the several hundred dollars
a commercial job requires,
consider rolling your own.
You will be the winner all
the way around in dollars
saved and pride of using a
piece of equipment you
built yourself. As an added
bonus, most keyboarders
find their code speed in-
creasing steadily and rapid-
ly. Perhaps the “Billboard”
described here is the key to
an Extra class license for
you.l

References

1. Helfrick, “An Integrated Cir-
cuit Morse Code Keyboard,
CQ, September, 1973.

2. Helfrick, “A Memory for the
Integrated Circuit Morse Key-
board,” CQ, November, 1973.

3. Helfrick, ‘““An Inexpensive
Morse Keyboard,” QST, Janu-
ary, 1978.

4. Hinkle, “An Accu-Keyer for
QRPp Operation,” QST, Janu-
ary, 1976.

5. Balla, ‘‘Automatic Output Po-
larity for the Accu-Keyer,” QST,
April, 1979.



ALL ITEMS ARE
GUARANTEED OR SALES
PRICE REFUNDED.
PRICES F.O.B.

HOUSTON

PRICES SUBJECT TO
CHANGE WITHOUT
NOTICE.

ITEMS SUBJECT TO
PRIOR SALE.

MADISON

Electronics Supply

g
P

Houston COM-VENTION '83
The 1983 ARRL

National
Oct. 7-9, 1983
Astro Village Hotel

ot
VHF
SPECIAL

KENWOOD TR7950/
TT Mike ....List $399.95 - Call
TR2500 + PB25H

We will open and inspect Iy

all equipment at your lF lT S
request. Accessories NOT L'STED,
purchased will be installed

and tested without charge. CALL ME! !

COMPUTERS + RADIO
= RTTY/MORSE

#1 Kantronics VIC-20 HAMSOFT

VIC-20 Computer

AEA CP-1 Computer Patch
with Cables to match your
radio. $325.00

Above w/KANTRONICS
HAMTEXT $375.00

VIC-64 + HAMTEXT + CP 1
+ cables CALL!

#2

#3

NYE MB-V 3000 Watt Antenna Tuner
w/ant switching
List $485.00 Net $435.00

HYGAIN TH7DX $369.00, 103bas $59.00,
105bas $119.00
153bas $79.00, 155bas $179.00,
203bas $139.00

CUSHCRAFT A3 $179.00, R3/A4 $229.00,
204CD $239.00, 154CD $109.00,
104CD $89.00, 402CD $279.00

ROBOT SINGLE FRAME

COLOR SSTV
400C SSTV Converter ................. Call
1200C High Resolution Converter. ... ... Call
800C RTTY/CW TX/RX.........ccvvnnn. Call
Update C Kit 400C/800C........... $155.00

DON’S CORNER

New Program: We can have our computer
specialists call you at no charge for complete
“hand-hold” help to computerize your
operations after you purchase your system
from us. Remember, the new MFJ Interface
compatible with the Kantronics software. Note
from Tang ... one of the big four in Japan has a

watching!

battery ................ 289.00
ICOMIC25H . ........... 349.00

IC25A Green 309.00 Red 279.00

IC271A New ............. Call
YAESU

FT208RA/FT708RA

Handie ................ 269.00

FT625RD (limited) ...... 600.00
CUSHCRAFT 3219 ....... 79.00

6176B'as595mspmr maaxens 179.00

214B/214FB ............ 69.00

NETIBveamanmss ssinamnai 59.00
SANTEC

HT1200 w/battery &

DC Chargercord .. ...... 250.00

STEZT SR bnsm b ion amemnamb: 230.00

ST4A0UP ¢ . cnsepasngsps 299.00

ST144uP w/free

DE| COndhsingdatedecroguens 279.00
KDK 2030 FM........... 259.00
TRIPPLITE Regulated

20A/12V DC supply....100.00
DB ENTERPRISES

New Quads............... Call
AEA MBARO ........... 269.00

MBARC ............... 399.00
VIBROPLEX ...... 10% Off List

Cases stocked
TOKYO HYPOWER &
WELZ 10% Off List

BELDEND

BELDEN COAX - WIRE

new 500 Watt rig for HF. It's the ??1030s. Keep J

Big LCD Clock
GMT/Local twin display, black frame with
large, easy-to-read display (.6" high)
Batteries included. $29.95 + $1.50 shipping.

ETO Alpha77DX .... $3785.00 8214 RG8foam ............... 39¢/ft ' / L
778X (export) ............ Call § 8237 RG8regular ............. 36¢/ft 'E_E L{E 'B:E. -{'j |
Alpha work and all mods by ==
authorized factory technician 8241 RG1iregular ............ 36¢/ft

DRAKETRS ............ 639.00 8267 RG213 mil c. enwpvsevessr 46¢/ft LocaL GMT
RVZVFO ... 269.00 § 8268 RG214mil ............. $2.50/ft

ICOMIC740 ............ 949.00 :
$50.00 rebate + free AC 8235 300 Ohm kW twin ........ 20¢/ft
SRl IO et 8000 14GA ant wire stranded. .. 10¢/ft HAM TAGS

ICOM IC751A $12.95 + $1.50 shipping
Top of the line ........... Call | 9405 Heavy rotorcable......... 46¢/ft

YAESU FT77 - FT 980 ..... Call § 9888 Dbl. shield RG8 foam .. ... 69¢/ft AMATEUR RADIO ;

FT ONE + Accessories 2300.00

HUSTLER 6BTV .. ....... 13900 | 8448 Rotorcable .............. 27¢/ft

HAL ST5000............ 22500 f 8216 RG174U ................. 19¢/ft
SITB000L s uwoe s b ebms o 649.00

ALPHA DELTA & 8240 IRGOBU vhaawvamsvaasescins 13¢/1t
SHERWOOD. .. .. 10% Off List

TOKYO HYPOWER HC2000 8241 RGS9u .................. 13¢/ft
Tuner or HL160V amp...299.00 § 9258 RG8x ................... 19¢/ft

We stock what dvertise, and much {
1508 McKINNEY *CALL FOR QUOTES ® TOLL FREE . ORDERS ONLY
HOUSTON, TEXAS 77010 ., s 713-658-0268 1-800-231-3057
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Construct the Lead-Foot Key

If you like your CW in the fast lane, you’'ll love this key.
And it is guaranteed not to slip —at any speed.

Editor's Note: Melting lead can be dangerous! Not only can you get burned, but the fumes can be toxic, too. Use caution and plenty of ven-

tilation.

J. H. Owens W5]QE
Rte. 1, Box 218-T
Pottsboro TX 75076

H ave you ever consid-
ered building your
own keying-paddle, only to
be stopped short by lack of

a heavy metal base? Me,
too. Then, one day after

eating some sardines, | was
about to throw the can
away, when | took a second
look and got a great idea.
Why not fill the sardine can
with melted lead and use it
for the base?

Thinking about it for a
while, | could find no flaws,
so | scrounged some used
automobile tire-balancing
weights and melted them
into the can with my pro-

The finished model with glass-epoxy paddle arms, which
give it a “"hard” feel, like the commercial paddles. Phenolic
arms are more flexible and give it a “soft” feel. If you like a
really soft feel, make the arms an inch longer. Hey! If you
don’t like sardines, you can get smoked clams or oysters in

the same size can!
48 73 Magazine  July, 1983

pane torch. The metal
clamps floated to the sur-
face where | picked them
off with pliers. The sludge
also floated to the surface,
and | scraped it off with the
lid from the can. (A friend
of mine used lead pipe and
melted it in the can over a
kitchen range burner. But,
before that, he drilled a
hole in each end of the can,
and put a sheet metal screw
through it, this to hold the
lead casting and the can
securely together) So far,
so good.

After the lead-filled can
cooled down, | washed off
the traces of sardine oil
with solvent (you can use
lantern fuel, paint thinner,
acetone, etc.), then roughed
the surface with fine sand-
paper, and gave it a coat of
paint. Not bad. The upside-
down can was smooth and
nicely contoured. Heavy

EPOXY OR CYANOACRYLATE GLUE
~TIN CONTACT

pos

L—Az' o 172 1" -
Fig. 1. Paddle construction.
Clamp glued ends together
until cement has cured. Use
same technique for tin-plate
ground contact.

too
pounds.

it weighed four

A little later on, | found
that it was also very adapt-
able for mounting the key-
ing hardware. All | had to
do was drill pilot holes
through the can and into
the lead casting—very
slowly. If you don’t have a
hand-drill or variable-speed
electric drill, use your regu-
lar electric drill, but turn it
on and off repeatedly to
keep it from running fast. |
used a #4 drill, 3/32” in
diameter, and kept it oiled.
Now | was able to mount
the parts with #6 X 1/4”
sheet-metal hex-head
screws. Neat.

The Paddle Arm

The biggest challenge |
found in making the paddle
arm was finding the right
material. | went through the
usual list of leaf switches,
hacksaw blades, etc., only
to find out that those

e
S
Fig. 2. Keying stanchions. To

begin, gap the points at
0.010”.
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Fig. 3. Details of paddle-arm assembly.

springy gadgets have minds
of their own! They keep on
bounding back and forth
after you want them to
stop, and good electrical
contacts they ain’t. So, after
many trial-and-error experi-
ences, | got down to some
basic reasoning.

What | really needed was
a lightweight material, hav-
ing low mechanical Q, or
high damping factor, some-
thing rigid in one plane and
flexible in the other. But
what? Then it hit me. How
about a strip of perfboard
or, better still, two pieces?
After some experimenting, |
ended up with two strips of
3/64” (0.0468) glass-epoxy
board, about 5/8” wide and
3% long, glued together at
the last half-inch on each
end with epoxy cement.
You also can use cyanoac-
rylate cement. See Fig. 1.

This assembly provided
the desired damping factor,
and more. Let me explain.
When you bend the arm,
one of the perfboard pieces
is stretched and the other
one is compressed, and the
friction between the two
absorbs the stored kinetic
energy quickly. If you want
to test this, clamp one end
in a vise, and flick the other
end with a finger. Listen
closely, and note the time it
takes for the vibration to
stop. Now try this same test
with a hacksaw blade and
you will find that the vibra-
tions last ten times as
long. No minor difference
here, but a major improve-
ment. OK?

The Dit-Dah
Electrical Contacts

Still another challenge
was finding a satisfactory
substitute for the precious-
metal contacts used on the

finer commercial models.
No big problem with the
stanchion contacts —6-32
nickel-plated brass screws,
about one inch long, worked
OK. | made the stanchions
by cutting a terminal-strip
into two pieces, and mount-
ing them to the base with
half-inch angle brackets.
See Fig. 2.

The common, or ground
contact, on the paddle arm
was a little trickier. The best
thing | could find was shiny
tin-plate, such as used for
Crisco and other hydroge-
nated vegetable-oil cans.
S-0-0-0, | raided the refriger-
ator and transferred the
cooking grease from its
container into a plastic stor-
age box. Then | cut off a
piece of the can material
about a half inch wide and
an inch long, cleaned all the
grease off it, bent it around
the paddle arm, and glued
it in place. See Figs. 3 and 4.

Next, | soldered the flexi-
ble ground wire to the bend
point. Finally, | sprayed the
contact surface for lubrica-
tion and corrosion resis-
tance.. WD-40 or TV tun-
er spray works well. Voila!
Soft-touch contacts. Not
gold, but so much much
better than blued steel

The Non-Slip Feet

One thing | hadn’t
planned on was a 4-pound
paddle slipping around on
my operating desk, even
with rubber feet on it. |
talked with some other
hams and they told me that
they had the same problem
with their bugs and paddles.
Some glued them to their
desks, others drilled holes
and screwed them down.

Well, | kept trying dif-
ferent things until one day |
hit the jackpot with poly-

—2 174" -

L e

I~ /

Fig. 4. Top view of the completed key. The dimensions were
measured on one of the models, but need not be exact.

urethane foam. This is the
stuff used for cushioning
fragile items for mailing. It
also is used as weatherstrip-
ping tapes. It worked, beau-
tifully. Dime-size pieces,
about one-quarter inch
thick, glued to the lead
base, did the job. The final
choice was two strips,
about a half inch wide,
glued with rubber cement
along each underside of the
base. This stuff works on
the commercial paddles,
too. Just slip a little piece
under each one of the rub-
ber feet to make contact
with the desk surface |
know, because | own one of
those commercially-built
paddles, a fine piece of
precision machinery.

So, why did | go through

RN

b d

all of this work to build a
paddle? Well, the problem
is that the manufactured
paddle is iambic, and | am
non-iambic. That’s incom-
patibility. 1 just couldn’t
avoid closing both the dit
and dah contacts at the
same time, too often in the
wrong order. Mistakes, mis-
takes, mistakes. So, | decid-
ed that the "squeeze” sys-
tem, as well as the squeeze
paddles, were not for me.
Unfortunately, 1 could find
no non-squeeze, non-iam-
bic paddle on the market.
So, | built my own. Maybe
this article will stimulate
some manufacturer to take
a step backward. Anything
to cut down on the keying
mistakes on the air would
be a blessing. @

™ o
= e

Hardware for the key. The contact stanchions were made
from a second terminal board (same as the one on the left)
cut into two pieces. The angle brackets for the contact stan-
chions shown had pierced-and-threaded holes, but their
base ends had to be cut off to leave only one hole. Ordinary
1/2” % 1/2” angle brackets would serve as well. The sink-
faucet washers may be glued to the base to raise it higher if
desired. The sheet metal screws for the terminal board
have to be 1/2” to 5/8” long to account for the standoff

spacers.
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Phil Anderson WoX|
3005 W. 19th Street
Lawrence KS 66044

The $2 Infinite-Memory Keyer

Take a break. Your cassette recorder

f you have a cassette
tape recorder and like to
operate CW, you can add
an infinite memory keyer to
your station for about two

CASSETTE

will send any message for you.

dollars. The idea is to place
your CW messages on cas-
sette tapes and play them
back to key your transmit-
ter. The demodulator

OuTPUT

'
| — +VOLTS .
SIGNAL
— NN/ X VOLTS
0 vOLTs t

\

\’>T'1 cakies HSSECTORH 'E?SEP;%““" H
e i
ﬂ Iﬂ_l:mm/ﬂ.vous

O VOLTS

\
X VOLTS - B81AS LEVEL AT Ui, PIN 3

Fig. 1. Cassette memory keyer block diagram.

100K

10K 100K

presented in this article will
convert the CW tones from
the tape player into keying
signals to drive the trans-
mitter.

For repetitive messages
such as CQ CQ DE . . , you
can use a continuous cas-
sette tape. These come in
1/2-, 1-, 2-, and 3-minute
durations. The tape in the
cassette is looped back on
itself and thereby forms a
continuous tape. For code
practice or message broad-

10K 2

FROM V]
CASSETTE 7 /1

Fig. 2. Schematic of keyer system.
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13] QUTPUT

casts, the usual C15, C30, or
C60 cassettes could be
used.

Code can be placed on a
cassette by using an audio
oscillator or your transmit-
ter sidetone. Best results
are obtained if the code is
transmitted directly from
the oscillator circuit to the
mike input of the cassette
tape recorder rather than
recorded by microphone
pickup. Too much back-
ground noise results from
the latter.

Demodulation

Before presenting the
cassette keyer, let’s look at
the general demodulation
process. As shown in Fig. 1,
it consists of four steps: lim-
iting, peak detecting, low-
pass filtering, and slicing.
The limiter is used to
amplify the cassette CW
tones and to provide suffi-
cient drive for the peak
detector. Also, the limiter
will smooth out any small
variations in the amplitude
of the tones. This process is
similar to FM detection ex-



cept that the filter or dis-
criminator is discarded.

The peak detector is set
to convert the limited tones
to positive-going pulses. It
acts as a half-wave rectifier
but retains the positive
peaks for a short duration;
hence, the pulses have a
slight ripple pattern at their
tops. The circuit ignores the
negative-going portions of
the tones.

The low-pass filter is then
added to remove these rip-
ples. The system will work
without the filter as long as
input tones are clean and
strong. It aids operation,
however, when tape output
is marginal.

The slicer converts the
peak-detected pulses into
TTL-compatible signals that
go from 0 volts in the off
state to about 3.5 volts in
the on state.

Circuit Schematic

Now, let's examine the
circuit schematic, Fig. 2. All

of the signal processing is
done with a single opera-
tional amplifier chip, an
LM324, which contains four
separate op amps. The cir-
cuit can be operated from a
5- or 9-volt dc supply. All
resistors are 1k, 10k, or
100k, with the exception of
one 470-Ohm resistor.

Circuit Operation

Cassette tones enter at
the left and the TTL-com-
patible output is at bottom
right. The circuit can also
drive a low-voltage relay if
it is substituted in place of
the 1k output resistor at pin
14.

The limiter, U1, has a
gain of ten and is biased at
pin 3 to one-third of the sup-
ply voltage. This bias also
sets the dc voltage level at
pins 1, 5, 6, 10, and 12.

The peak detector, U2,
charges capacitor C1 to the
peak voltage of the tones
that appear at pin 5. When

the voltage at pin 5 exceeds
the voltage on C1 and
hence also at pin 6, U2 for-
ward biases diode D1 and
further charges C1. When
the voltage at pin 5 drops,
U2 turns off and C1 holds
its charge until the bleeder
resistor, R1, discharges it.
C1 and R1 are set so that the
ripple at C1 is small but the
pulse formed from the code
signals follows the code
quickly; this is always a
compromise.

The ripple is then re-
moved by the RC low-pass
filter. It does a sufficient
job and frees up the fourth
op amp in the LM324 IC to
be used as a tuning indi-
cator.

U3 and U4 work as slic-
ers, or comparators, and
convert the pulses from the
peak detector into TTL-
compatible signals. A dc re-
store circuit could be used
here as an alternative. The
advantages of the slicer are

HIGH PERFORMANGE

PRESELECTOR-PREAMP

that it cleans up some rip-
ple that may still remain
and generates sharp and
clean rise and fall edges for
the keying output. The bias
for U3 and U4 is set about
one volt above the bias for
U1 and U2, Therefore, when
a pulse is generated at U2,
the voltage crosses over the
bias voltage of U3 and U4,
generating positive pulses
at their outputs. That is,
when the voltage at pin 12
exceeds the bias voltage at
pin 13, pin 14 will have an
output nearly equal to the
supply voltage.

The output of U3 is used
to drive an LED indicator.
This makes tuning and cir-
cuit verification of proper
operation easy. The circuit
as a whole could be used
for receiver CW demodula-
tion if a CW filter is placed
between U1 and U2. You
may want to consider that
when planning circuit con-
struction. Happy cassette
keying! @

AUTOMATIC
IDENTIFIERS

Typical refection:

+ 600 Khz@ 144 Mhz: - 28dB
+1.6 Mhz@ 220 Mhz: - 40dB
+5 Mhz@ 450 Mhz: - 50dB

The solution to most
interference, intermod, and desense problems in
AMATEUR and COMMERCIAL systems.

COMPARE

® 40 to 1000 Mhz - tuned to your frequency

OUR

(LT P

[ S T B [ 2 R B |
13

CURVES!

220 w2

¢ 5.large helical resonators

® Low noise - High overload resistance
® 8 dB gain - ultimate rejection > 80 dB

® 10 to 15 volits DC operation

® Size-1.6x 2.6 x4.75" exc. connectors

ID-2

o For transceivers & repeaters
e Automatic operation

© FANTASTIC REJECTION!

~See List of Advertisers on page 114

Price - $79.95 bipolar w/RCA jacks
Connector options: BNC $5. UHF $6, N $10

SUPER HOT! GaAs Fet option $20

We offer a complete line of transmitter and receiver strips
and synthesizers tor amateur and commercial use.

CUSTOM DESIGN & ENGINEERING

Allow $2 for UPS shipping - MasterCard and VISA welcome

GLB ELECTRONICS

1952 Clinton St., Buffalo, NY 14206
716-824-7936,9to 4

» 143

o Adjustable speed & amplitude

* Small size -7 to 15 volts DC

* B selectable, reprogrammable
messages - eachupto 2
minutes long

s Wired & tested

e Programmed with your
message(s)

* LOWCOST
Model ID-1-339.95 Model D-2
w/2 to 10 min. timer $59.95

Call or Write
for Free
1983 Catalog
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Ampersand

electronics

Oscilloscope Probe Kit

This passive probe incorporates a three -
position slide switch in the head and has

a cable length of 1.5 meters.

Bandwidth: D.C. to 100 MHz.
TO ORDER: Mail Order Only, check or money order.
Add 6% sales tax on California orders. Add $1.20 per
probe shipping & handling. Other models avallable ~—

starting at $27.00. Model SP100....$39.95
6065 Mission G(He Rd. #66 e San Diego,CA 92120
3% CASH DISCOUNT--CASHIERS CHECK OR M/O
PCS-300 2 METER HANDHELD.....cneeuan.. 283.00 HO-1 MINIATURE 4 BAND QUAD............. 132.00
PCS-2000 25 GATT HICROCCOMPUTERD..11101 .00
s IV U SNBSS 2010 870 V2 a1 18R L/ B e R0
1 12 AMP 10 /L6 ¢
nchaen 2 (LI e ACOLIINERR. . . 31.00 2020 S/L 24 AMP 1/L 20 AMP C/L 12 AMP. .. 73.80
Aoy zo-eo‘nﬁg‘sé“ﬁa'sa'oéhﬁw"ho'&? 030, ks $56 G 146130 B ‘oL 8|61 5 18 ON
HF 6VX BOVE /SMALLER PACKAGE . 127. 00
TBRo160 HD 160 METER ADD ON KIT CRACE. 1 4300 MFJ PRODUCTS
CUSHCRAFT ned-102
MFJ-202
A3 10-15 & 20 MHZ 3 ELEMENT BEAM .95 "FJ'Z"E
A4 10-15 & 20 MHZ 4 ELEMENT BEAM .50 HEJ-30
A3SK/AASK S/S HARDWARE FOR ASLA4'S .30 IF gél
A32-19 144-146 MHZ 19 E TS SO .00 HEJ-201
AV-4 10-15-20-40 M 1/4 WAVE VERTICAL .00 MFJ-49
AY-5 10715,20-40.80 0 1/4 WAVE VERT 30.78 aIaage 5
o aCh 28 MHE 3 B LN Ky WOLKER BEON. 6. 30 )-835/830 SWR/PER WATTHETER Nimsecr. 1i83:
15-3CD 21 MHZ 3 ELEMENT Y WALKER BEAM.97.00 MFJ-941 TUNER/SNR HERETER 1:4 BAL..79.00
15-8CD 21 MHZ 4 ELEMENT SKY ER IS0 MFEJ-989 3KW TUNER LOADED. .. ...eneee.ens 289.00
20-3CD 14 MHZI 3 ELEMENT SKY WALKER BEAM174.30 .
20-4CD Z 34 ELEMENT SKY wWALKE .50
AMS-147 146-148 MHZ MOBILE MAG .95
ATS-147 146-148 MHZ MOBILE TRUNK .95
147-11 146-14B_MHZ 11 ELEME| 00
A147-20T 1448147 MHZ 20 ELEMENT BEAM .00
ARX-2B 134-164 MHZ R .93
Al44-11 144 MHZ 11 ELEMENT AM .00
A144-10T 143 MHZ 10 ELEMENT TW1ST 198
A144-20T 143 WHZ 20 ELEMENT TWIST .50
214B_144-145 MHZ 14 ELEMENT iS50
214FB_14 ELEMENT BOOMER. . ,......... .50
617-6B 6 METER 6 ELEMENT BOORE .00

M
MANY OTHER ANTENNAS IN STOCK AT SAV1GS

DIAWA/MILLER

€S-201 2 POSITION COAX SWITCH........... 21.00
CS-401 4 POSITION COAX SWITCH. e .62,
CN-320 1.8-40 MHIZ SWR/POWER METE
CN-540 50-148 MHZ SWR/POMER METER....... .
CN-620-B 1.8-150 MHZ SWR/POWRE METER...108.00
CN-603 140—450 MHZ SWR/POWER METER. ..129.

CN-720-B 130 MHZ SHR/PCMER METER. . 135.00
CN10O1A AUYDHATXC ANTENNA TUNER 31
ROTORS & CABLES

HD-73 ALL IANCE W/METER USES &C CABLE....99.00

HY-GAIN

TH7DXS 7 ELEMENT TRIBAND BEAM.
THIMKS 3 ELEMENT TR BEAM

TE 5 o I
VZ2-5 2M VERYICAL COLINEAR BASEW)SS fyw, 138;

KDK 2 METER RADIOS

FrM2030 2 METER SYNTHESIZED RADIO..... 293. 50

9:00 a.m. to 2:00 p.m. Saturday - CST
Prices Subject to Change without notice.

Hours: 8:30 a.m. to 5:00 p.m. Monday thru Friday

TEMPO RADIOS & AMPS

2 MTR. SYN. 143-147 HHZ .......
ZHTR SYN., W/TT

T SAME AS S5-15 WITH TT_PAD.
‘{gElPSAHE AS 5-13B WITH TT PAD.

ACH: AC QUICK CHARGER FOK S-13"
cC-13 LEATHER CASE FOR S13°S......... 23
BP-13 SPARE BATTERY PACK FOR S-15°'S..30.

E“KER/:XCRUPHUNE ............. 36

5-30 J0 WAT OWER AMF.FOR WALKIES. .84
5-80 80 WATT POWER AMF.FOR WALKIES.148.
560 CORSAIR 1.8-30 MHZ NEW TEN- TEC -1035.00
MA114 ATT SSB/CW 10-BOM ANALOG. .....

543 200 WATT SSB/CW 10-80M ANALDG ...... 00
580 DELTA 200 WATT SSB/CW 10-1 00

VOCOM PRODUCTS

2C025-2W 2 IN 235 OUT 2 METER AMPLIFIERT, 69.98
2C050-2wW_2 IN 50 OUT 2 METER AHPLXFXER 101 30
2C100-2/23 W IN 80 TO 100 WATTS OUT. .00

WILSON BY MACO
SY-33 3 ELEMENT 10,15,20 "‘TERS ...... .

SY-36 & ELEMENT 10,1520 MET
33-46MK_ADD ON 40 nér:hs 10 TRIBANDS
GR-1 GROUND KIT FOR

CALL FOR QUOTES ON
OTHER RELATED PRODUCTS
FOB ORIGIN

Amateur
Equipment,
Accessories

& Antennas.
Export Anywhere.

2317 Vance Jackson Rd.
San Antonlo TX 78213

(512) 733-0334 COD Avallable
(Toll free number 800-531-5405)
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Don't Be Left Qut in the Cold
with the Russian Woodpecker

GET A
MOSCOW
MUFFLER"™

Another first from AEA. The
Woodpecker Blanker, WB-1 really
works. This unit effectively blanks the
pulsing interference of the Russian
Woodpecker. Two versions are
available, the WB-1 for use with com-
munication receivers and WB-1C for
use with all popular transceivers.

This extremely useful accessory is
designed for direct insertion between
your receiver (or transceiver) and the
antenna. It is both MORE EFFECTIVE
than LF. type blankers and requires
NO MODIFICATIONS to your receiver!
The unit operates froma 13 VDC + 2
VDC power source at less than 575
mA. (AEA AC wall unit AC-1 will
operate the blanker.)

The blanker works well on both CW
and SSB modes that are being in-
terfered” with by a woodpecker. Con-
trols on the front panel include; four
push button switches, a synchronize
control and a width control The WB-1
also features a low-noise untuned
broadbanded 6 db gain pre-amp which
can be selected with or without the
blanker enabled. The WB-1C uses the
same circuitry but includes a carrier
operated relay (COR). This provides
protection to the receiver section dur-
ing transmissions from the attached
transceiver.

Prices and Specifications subject to change
without notice or obligation.

BRITT'S TWO-WAY RADIO
2508 N. Atlanta Rd.
Smyrna, GA 30080

(404) 432-8006
1-800-241-2027

»223

AEABrings you the
' Breakthrough!



PAC/NET SYSTEM

PAC/NET SYSTEM $240.00
System Tested 4.5 x 6" board complete
with all ICs and programmed EPROMs
personalized for each purchaser. Re-
. quires only single 8-10 volt V2 amp power.

4 - = 1 year guarantee of hardware/soft-
: b Boa Ak ware/AX.25 standard RS232 serial ASCII
d ool at any user baud rate.RS232 HDLC for 202

A - modem used for AFSK or direct to RF
= j o [ ] ‘\ ) Iﬁgfgzgﬁelég%%% equipment for FSK.

(_J K_\ USAJAX.25 is AMRAD/ARRL approved dig- RASLSUSEEIUCIIR TR Iy G EIILT
ital format STANDARD used on amateur "
CW TEACHING packet radio networks BILL A SHB

HURDLE THE HUMP

g}mmmmgi}

WITH TWIN OAKS CW TRAINING PROGRAMS

SYSTEMS PACINET board only $80.00 smmm AND SON
Twin Qaks Associates is a e el K2TKN—KA20EG 201-658-3087
partnership of mental health EPROMs ] BOX 332 PLUCKEMIN N.J. 07978

professionals who are hams in-
terested in helping others to
learn CW. Twin Qaks has de-
veloped three Morse code

teaching systems on tape which No MORE MISSED CALLS
represent the careful applica-

tion of psychological princi- OR ANNOYING CHATTER-
ples to learning. They help -

students learn to recognize and
copy Morse characters at a very
high speed.

The first set of tapes is called
System 12©.1t is designed for
the ham who may have a Novice
or Technician class license but
can’t ‘‘get over the hump” to
pass the General class code test.
Svstem 12 takes students past 15
words per minute on five care-
fullv-structured, successive-de-
mand, 60-minute cassettes.

The second training program
is called System 24© It assumes
that the student is able to copy
comfortably at 9 or 10 words
per minute but would like to go
after the amateur Extra class
license. This program is on five
60-minute cassettes and carries

INTRODUCTORY
OFFER!

$89.

shipping & handling

charges included
the student past 30 words per sDeedcalrs new DTMF i
T , commercial-grade kit lets you take control !
The third teaching system, S . A
the System 12 Alphabet Book Now it's possnblg for |qd|V|duaIs and repeater groups to have a personal (or emer-
X e y gency)} commercial-quality DTMF system, at very low cost. Speedcall’s new 312K
is designed for persons who decoder kit easily assembles into a compact, high-performance unit. Features
knoau absolutely nothing about include a virtually unfalsable “Wrong Digit Lockout” circuit which permits only
Morse code. It may be used, correct signals to be accepted as valid. And the 312K decodes all sixteen digits,

however, by persons who are permitting expanded flexibility and special control applications.
»

not thoroughly comfortable at 5 Commercial versions of the 312K are used to perform selective calling of mobile fleet
. W . operations, on-off control of remote facilities (such as power, valves, pumps, etc.),
words per minute, and it is use and to receive the status of cingle functions (repeater site failure or intrusion, equip-

ful for e.ither classroom or self- ment vandalism, power failure, valve or compressor function change, etc.) Speedcall
instruction. Corporation manufactures a complete line of DTMF signaling and control systems.
Each program, or system, For more information write or call Speedcall at 415/783-5611.

comes with its oun carefully- Output: Single open collect tput. 200mA
. . (V] : g ector output, mA.,
written study guide. Systems Input Sianal Range: 20mV to 6V (flat input).

12 and 24 cost $30 each, and Code Capacity: 3 to 8 digit address plus select

any of the 16 touch-tone digits as desired.
the System 12 Alphabet Book Battery Voitage: 13.8VDC Nom. (9 to 16 VDC)

costs $15. e
With Enclosure: 1" H x 2-1/2" W x 4-5/8" L
GET HUMPIN’
ORDER TODAY! To order, send check or money order to:
DEPARTMENT “K“
e SPEEDCALL
TWIN OAKS ASSOCIATES Kit with Enclosure, CORPOR ATION .:
ROUT'E S’Box 37 v 197 E'nedseéupzuzsehr Bu;ti%;l 2020 National Avenue » Havward. California 94545
. 415.783.5611
& KNOXVILLE IA 50138. J . (California Residents add 6% Sales Tax)
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Robert Swirsky AF2M
412 Arbuckle Avenue
Cedarhurst NY 11516

Apple, Morse, and You

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

ave you been looking

for a CW keyboard
program in BASIC for your
Apple |l computer with Ap-
plesoft? The program pro-
vided here will enable you
to use the Apple as a CW
keyboard with sidetone
and speeds adjustable from
around 5 words per minute
to about 70. The program is
easily modified to provide
for any special characters
you might wish to have.

Lines 1000 to 1460 con-
tain the Morse data. The
data lines consist of the
ASC!! value for the charac-
ter followed by a Morse
representation. A 3 signi-
fies a dash, a 1 stands for a
dot, and a 0 marks a space.
For example, line #1110
says the following:

1110 DATA 65,130

The number 65 is the
ASCIl code for an upper-

+VOLTAGE FOR

5V REED RELAY

Tﬂon
IN9Ia "
o—o"

2N2222
GAME 1/0
PIN 1S

TTL INPUT
(TO ANO)

47K

TTL GROUND

08 ]
10
) TRANSMITTER
A N9 J KEY JACK

REED
RELAY

2Nn2222
47048

(PIN 8 ON GAME 1/0)

»

Fig. 1. No parts values are critical. *Any small switching

diode can be used.
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case A. The 130 means
didah, followed by a short
space to keep it from run-
ning into the next letter.
When the program is run,
the computer will take the
data listed between lines
1000 to 1460 and load it in-
to the string matrix CODE$.
The location within CODE$
is the ASCII value of the
character; in other words,
location 65 in CODE$ con-
tains the data for the Morse
letter A. When characters
are sent to the computer
from the keyboard, the
computer changes the let-
ters to their ASCI! value (us-
ing the BASIC ASC($) com-
mand) and looks in CODE$
(<KASCIHl value of letter>)
for the Morse data. The
Morse data is then dis-
sected character for char-
acter using the BASIC
MID3$(X$,X,X) command.

Lines 80 to 90 are for the
CW sidetone. These lines

POKE a machine language
subroutine which will en-
able the Apple to send the
CW through the internal
speaker. The value POKEd
into decimal location 768
on line 70 determines the
pitch of the sidetone.

Line 130 gets a single
character input from the
keyboard. This character is
then checked to see if itis a
control character used for a
special purpose on lines
140 to 160. In this program,
the control characters A,
B, Y, and Z are used for
special functions.

The subroutine at line
200 is what takes the Morse
data from the proper loca-
tion in CODE$ and gener-
ates the Morse signal from
it. The Morse character can
be heard on the Apple
speaker. Also, the annun-
ciator TTL output number
0 will be toggled on and off
in Morse code. This signal



can be used to drive your
transmitter through a
suitable driving circuit. The
circuit used must take the
TTL output and use it to
drive a reed relay which, in
turn, keys the transmitter.
An example of such a cir-
cuit is shown in Fig. 1. The
lines which turn ANO on
and off are located at line
235 and line 245. Line 240
is a call to the machine
language sidetone routine.

Using the program is a
simple procedure. When
the program is run, the
screen will clear and the
following will appear:
MESSAGE—>

After this prompt, type in
a message for the memory.
This message can be played
back at any time while in
the keyboard mode of oper-
ation by simply pressing
either CTRL A or CTRL B.
The message may be up to
254 characters in length. If
the message contains com-
mas, enclose it in quotes.

The next thing to appear
on the screen is:
SPEED

Type in a number be-
tween 1 and 85. Note that
85 is the slowest speed. The
fastest usable speed is
about 6. At speeds faster
than this, the transmitter
does not key accurately.
When set for a speed of 7,
the code speed as measured
on a Kantronics Field Day
Il code reader was in excess
of 75 words per minute.

After the above two
items are entered in, the
program will operate as a
CW keyboard. When a let-
ter is typed on the key-
board, it is sent through the
speaker and ANO in Morse
code and displayed on the
monitor. If you want to play
back the pre-programmed
message, hit control A or B.
To reset the speed, use
CTRL Z. If you want to
change the message, hit the
CTRL Y keys.

| gave the following keys
special functions: ESC pro-
duces the Morse error code
(eight dits), and the colon (;)

w See List of Advertisers on page 114

is the CQ key. To add a spe-
cial function to any key of
your choice, all you must
do is determine the ASCII
value of the character and
put it on a DATA line fol-
lowed by the Morse repre-
sentation of what you want
sent. For example, if your
name were Joe and you
wanted the computer to
send your name whenever
CTRL N was pressed, you
would add the following
line:

DATA 19, 1333003330010

The line number can be
any unused one, as long as
it comes before the end of
data marker at line 1460.

Because of the structure
of this program, it is quite
easy to make some useful
changes. One thing that
would be quite easy to im-
plement would be to have
the program output Ameri-
can Morse instead of In-
ternational Morse. To get
the longer dashes used in
Continental code, use a 4 or
a 5 instead of a 3 for the
dash character. This will
limit the top speed number
that can be entered in to a
51. It also would be neces-
sary to change the end of
line 50 to read:

IF S * 5>255 THEN 50

1 G9 = PEEK (49240): REN TURN

10 DIM CODEs(128)

20  HOME

30 INPUT “MESSAGE M

40 IF M$ = ' THEN M$ =

50 HOME : INPUT “SPEED";S: IF & = 3

60 RESTORE
70 POKE 768,50
7% REM :SIDETONE

B0 POKE 770,173 POKE 771,48: PDKE 772,192: PDKE 773,136 PDKE 774,208: POKE
77%.5: PODKE 776,206 POKE 777,1: POKE 778,3: PDKE 779,240: POXE 780,9

i POKE 781,202

90 POKE 782,208: PDKE 783,245: POKE 784,174: POKE 785,0:

iiiNEwiii
FOR THE TRS-80*
COLOR COMPUTER

MORSE CODE

Here's a way to turn your Color Computer into a complete CW
Morse Code terminal.

S 0.

—KASFSQ CW MODEM Interfaces the computer to your
transceiver via the ROM-PAC slot.
Cartridge: $50.00

—Three CW programs to choose from.

—KA9FSQ TRANSLATOR (Machine language)
TX programmable from 5-60 WPM, RX to 60 WPM. Features
split screen operation, a 255 character keyboard buffer, and
automatic CQ using your own call letters.
Cassette: $24.95

—W9AV TRANSLATOR (Extended Color Basic)
TX programmable 5-50 WPM, RX to 30 WPM. includes 9
message memories, and a CW practice mode which sounds

over your TV. Cassette: $14.95

—W9AV QSO ROBOT (Extended Color Basic)
TX programmable 5-50 WPM, RX to 30 WPM. Use the keyboard
or Auto Mode. Makes complete CW QSO’s without human in-
tervention including exchange of calls, RST, QTH, and names.

Also keeps a log. Cassette: $19.95

For additional information & programming, write to:
Mike Rice KA9FSQ
5953 N. Teutonia Ave.
Milwaukee WI 53209

please include 5% postage

MITRONIX

* Trademark Tandy Corp

» 240

This is needed to accom- same fundamental program

modate the longer dash
character.

1 hope you will enjoy us-
ing this program. If you
own a micro other than an
Apple 1l, you can use the

Program Listing.

XMITTER DFF'
REM IWRITTEN BY RDBERT SWIRSHY

255 THEN 50

787,76: POKE 788,2: POME 789,3: POKE 790,98: POKE 791,0: FOKE 792,0

100 KEM

110 GOSUB 310
120 HOME

130 GET Rs

140 IF ASC (R$)
150 IF ASC (Rs) 26 THEN S0
160 IF ASC (R$) 25 THEN 20
170 D ASC (R$)

186 GOSUB 200

3 THEN

190 GOYVO 130
200 FOR X 1 T0
210 Gs = MIDs (CODES(D),X,1)

220 IF VAL (Gs) = 0 THEN GO0 350

230 POKE 769,(S = ( VAL (G$)))
235 X9 = PEEK (99241)

240 CaLL 770

245 X9 = FEEK (49240)

250 FOR X1 = 1 10 3! NEXT

260 NEXT

270 FRINY R$;

280 FOR X1 = 1 TO S = 1.3: NEXT
290 RETURN

300 END

310 READ F,Fs

320 IF F = -~ 1 THEN RETURN
330 LET COOES(F) = Fs

340 GOTO 310

345 RENM :SBPACE

350 FOR X1 = 1 YO 6 & 1.7 NEXT
360 GDYO 260

370 FOR H1 = 1 TO LEN (M)
380 LET RS = MID$ (Ms$,H1,1)
390 D = ASC (Rs)

400 GOsSuB 200

410 NEXT H1

LEN (CODES(D))

GOSUB 370

POKE 786,3: POKE

as long as your BASIC con-
tains string manipulation
functions. The sidetone and
keying of the rig will vary
greatly on different types of
computers.ll

420 R$ = = *

430 RETURN

1000 DATA 49,133330
1010 DATA 50,113330
1020 DATA S51,111330
1030 DATA 52,111130
1040 DATA 33,11111
1050 DATA 54,31111
1060 DATA 5$%,33111
1070 DATA 36,33311
1080 DATA 57,33331
1090 DATA 48,33333
1100 DATA 32,00
1110 DAYA 65,130
1120 DATA  66,31110
1130 DATA 67,31310
1140 OATA 48,3110
1150 DATA 49,10
1160 DATA 70,11310
1170 DATA 71,33100
1180 DAYA 72,11110
1185 0OATA 47,311310
1190 DATA 73,110
1200 DATA 74,13330
1210 DATA 735,31300
1220 DATA 76,13110
1230 DATA 77,03300
1240 DATA 76,310
1250 DATA 79,03330
1260 DATA 80,13310
1270 DATA 81,33130
1280 DAaYA 82,1310
1290 DATA B3,11100
1300 DATA 84,00300
1310 DATA 8%5,11300
1320 DATA 86,11130
1330 DATA 87,13300
1340 DATA 88,31130
1350 DATA 89,31330
1360 DATA 90,33110
1370 DATA 46,131313
1380 DATA 27,11111111
1390 DATA 13,31113
1400 DATA 44,331133
1410 DATA 38,10111
1420 DAYA 45,31113
1430 DAYA 5B8,3131003313
1440 DATA 63,113311
1450 DATA 18,13131
1460 DATA ~-1,-1
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Micro McElroy

Is Pet BASIC fast enough for solid CW copy? You bet —
and this program will work miracles with a sloppy fist.

START

INITIALISE
VARIABLES

Y
Sy
INCREMENT NO
YES
SMIFT
VARIABLE S
LEFT

LOOKUP
CHARACTER
PRINT
CHARACTER

INCREMENT
COUNTER

Flowchart.
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Mike de la Dette VK3BHM
79 Bedford Road
East Ringwood, Vic. 3135

Australia

M ost CW reception pro-
grams are written in
assembly language to opti-
mize speed and efficiency.
This is a good idea, but
makes conversion of the
program to run on another
computer very difficult and
time-consuming. Also, while
many people are very profi-
cient in high-level languages
such as BASIC, not everyone
is prepared to devote the
time required to program di-
rectly in assembly or ma-
chine language.

Having written a routine
in machine language to de-
code CW on my Commo-
dore Pet'™, it occurred to
me to try a direct translation
into BASIC. Would it work?
Surely BASIC would be too
slow and inefficient.

The results were very sur-
prising. The routine is very
short (under 500 bytes) and
handles speeds of up to
about forty words per
minute. This limitation on
speed is imposed by the
BASIC interpreter in the Pet.
Higher speeds could be ob-

tained on versions of BASIC
which employ a compiler
rather than an interpreter.
Armed with the BASIC list-
ing and flowchart, anyone
reasonably familiar with
their machine’s assembly-
language instruction set
should be able to write an
equivalent machine-lan-
guage program, if speeds in
excess of 40 wpm are con-
templated.

The memory location in
my Pet for input/output is
at 59471 (decimal). With a
key connected between pin
L on the user port and
ground, the value obtained
by PEEKing this location will
change from 255 to 127.
These values are set in line 5
of the listing. Variables U
and D give the values for
key UP and key DOWN re-
spectively and variable P
contains the input port ad-
dress. You will need to
change these three variables
to match your computer’s
arrangements.

Variables F and T deter-
mine the receiving-speed



‘ ‘!E#M#ﬁ))ﬂ

Louisiana’s
Only
Authorized

[€3 1ICOM]

Dealer

Large selection
of Amateur and
Marine Communications
| Equipment Available

V-]

POWER UP %

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

@ RF DRIVE 1 to 30 watts
® KEYING RF activated with high quality refays
@ SSB operation built in delay
® POWER REQUIREMENTS typical 10 watts drive, 13 amps at 13.8 VOC
POWER MEASUREMENT @ 10LE current 20 mills
100 AT13.8VDC @ MOBILE or FIXEO operation
@ PREAMP 1808 gain minimum
%) o3 @ NOISE FIGURE less than 1.5 0B
E 80 & ® PREAMP KEYING independent — separately RF activated relays
2 ® CONSTRUCTION wrap around aluminum heat sink 2 pieces
r4 70 360 degrees cooling
= 60 < @ SIZE 7"(w) x 6”(d) x 3"(h) — WEIGHT 3 Ibs. 9 ozs
S d © IMMEOIATE SHIPMENT
5 50 o
Qa0 : SPECIAL OFFER 39 9 *
o 9 a
5 o Matching Power Supply PLUS SHIPPING
2014 15 AMP SUPPLY wt. 13 Ibs_ size 8”(w) x 5{h} x 6”(¢)
10 IMMEOIATE SHIPMENT
o ALL PARTS ANO LABOR WARRANTEO ONE FULL YEAR

123456789

10

POWER INPUT IN WATTS

Model 90PL
FOR ONLY

FACTORY DIRECT

@ FREGUENCY range 144 - 148 MH:
© OPERATION FM or SSB (completely linear) Class AB1

*139.95"

PLUS SHIPPING

VJIOPL Amplifier $139.95 plus $3.00 shipping
VJ15 POWER Supply $99.95 plus $7.00 shipping

Call for Quotes

' 800-336-4799

Lacombe Distributors

Davls & |ackson Road + 204

P.O. Box 293
| VISA

| SENENEN (504) 882-5355

“window” and are set in line
10. This gives a center speed
of approximately 20 wpm
on the Pet. As these val-
ues will vary according to
the execution speed of your
computer’s BASIC, | have
not supplied a conversion
constant or table. You will
need to experiment with dif-
fering values for variable F
to obtain a constant which
can be divided by the speed
required to produce a new
value for F. The algorithm
used will decode CW over a
wide range of speeds with-
out altering these vari-
ables, but word spacing will
suffer.

If using a hand key or
electronic keyer directly in-
to your computer, place a
1-uF capacitor across the
key contacts to smooth out
the inevitable bounces, es-
pecially if using a relay.

After trying things out on
local copy, you will need to
make up a demodulator to

«~See List of Advertisers on page 114

Lacombe LA 70445 | mostercond

\

POWER CHART
VISA, MASTER CHARGE, M.O. or C.O.D. e PHONE (713) 477-0134

V-J PRODUCTS, INC. 505 East Shaw, Pasadena, Texas 77506

SERVING THE ELECTRONICS INDUSTRY SINCE 1965

*Prices USA only

_J

convert your receiver’s audio
into a signal which switches
between ground and +5
volts. A one-IC PLL circuit is
a good place to start and
will cost very little. If you
plan to use a RTTY demod-
ulator, disable the limiter—
hard limiting will bring up
the background noise to the
point at which copy is im-
possible. Also, you will not
be able to use your receiv-
er's CW filter if the demodu-
lator is set up to accept only
the standard 2125/2295-Hz
RTTY frequencies. This is no
great matter, but you will
need to set your receiver to
a somewhat higher-pitched
tone than is usual for CW.
Ideally, a separate demodu-
lator with anti-noise cir-
cuitry, slow agc, and filter-
ing centered around 1000
Hz should be used.

The algorithm used will
cope with odd dot/dash ra-
tios, “swing,” and other
irregularities. However, like
most CW decoding systems,

it is easily confused by very
poor inter- and intra-charac-
ter spacing. If the other
guy’s CQ sounds more like
NNMA, then it's time to put
your headphones on and
switch over to the computer

Ted R. McElroy used all
those years ago. That's the
one with enormous mem-
ory, fantastic speed, and in-
credibly complex 1/O; you'll
find it right under the head-
phones! B

1 REM THIS LISTING EXPANDED FOR READABILITY

2 REM DELETE UNNECESSARY
10 N=0: Q=1: F=2: T=3

20 P=59471: U=127: D=255
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240

S=Q
X=N: Z=N
IF PEEK (P)=D GOTO 100
2=2+Q:
GOTO 70
IF X=N GOTO 60
S=S*2:
S=5+Q
IF S>127 THEN PRINT "
X=N
IF PEEK (P) =
2=2+Q:
IF X>F GOTO 190
GOTO 150
PRINT MIDS$(AS$,S,Q);
X=N
IF PEEK (P)=U GOTO 50
2=2+4Q:
IF X> F*2 THEN PRINT
GOTO 210

U GOTO

Program

IF 2=T THEN X=X+Q:

IF Z=T THEN X=X+Q:

IF Z2=T THEN X=X+4Q:

SPACES WHEN ENTERING

A$=" ETIANMSURWDKGOHVFILAPJBXCYZQOO54%3FF?2
AS=AS+"!.0....16-/...%.

708,905 64 00 ¥ e AU

2=N

IF X<F GOTO 130

.":: GOTO 200

60
Z=N

2=N
" ";: GOTO 200

listing.
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T. K. Davies VE7DHD
Department of Chemistry
University of Victoria
Victoria, British Columbia
Canada V8W 2Y2

QRP Keyer for Misers

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

hat on Earth is a QRP

keyer? A very reason-
able question. If you run a
kilowatt, your keyer could
draw five Watts, but if you
run less than two Watts, you
start looking for another
kevyer: a low-power, or QRP,
keyer. Any keyer you have
should be consistent with
the power of transceiver
that you are using. In my
case, being a convert to the
QRP doctrine, the keyer
must be in the very low milli-
watt range. Specifically, the
following design draws 30
milliwatts and has nearly as
many features as it has
milliwatts.

Well, now that you are
reading about QRP keyers, a

word about why a low-pow-
er keyer was conceived.

The project was initiated
for two reasons: one, to have
a keyboard for portable and
vacation operation, and the
other, to have a good elec-
tronic keyer to use for the in-
struction of a Novice class.
My experience with teach-
ing code using a computer
and seeing the advantages
of properlysent Morse at
known speeds and intervals
has confirmed me as a key-
board-keyer user. The prob-
lem was not that there were
no circuits to do most of the
above, but that they each
had some good features and
some undesirable ones.

In reviewing the more re-

Photos by E. Grambart

Photo A. Complete keyer with lid of case removed.
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cent articles, several are of
note. KIGN' describes an
excellent keyboard unit
which incorporates an in-
structor function that is ca-
pable of sending random
five-letter groups with vari-
able delay between charac-
ters. However, the method
of encoding the Morse char-
acter with diodes is not ap-
pealing. Also, the lack of
any type-ahead buffer
would make the sending of
Morse for extended periods
quite trying.

Steber’s? Morse-a-Keyer
has many more desirable
features. It has type-ahead,
it has a simple &ncoding
scheme, and it was designed
with readily available parts.
The major drawback is the
use of a 1702A PROM to
convert the ASCII to Morse.
The ASCII keyboard, the
PROM, and its associated
negative voltage inverter
consume 95% of the power
required to run the keyer.

K2BLA’s3 unit offers a
good solution to the prob-
lem of encoding the Morse
characters—a scanned key-
board. However, the limited
capability for type-ahead of
only two characters is hard-
ly in the realm of a unit for
“armchair operation.”

After this survey of key-
boards, several criteria be-
came apparent for a good

portable/instructional
keyboard:
@ it must be low power
@ it must have a type-ahead
buffer
@it must have an accurate
speed indicator
® the buffer must have a
useful indicator of ““how
full”
@it must be small in size
and self-contained
®it should have a store
feature for preloading the
buffer
@it should have an Escape
key to quit operation if
break is required
®it should have an indi-
cator for battery condition
@it should have switchable
sidetone

With this list of “desirable
features,” the QRP keyer
was attempted and the
following was the result

The Keyboard

The keyboard is a surplus
unit with all the electronics
removed. (Similar units are
advertised in the $20-to-$25
range in this magazine and
other amateur journals.) The
keys, their mounting frame,
and the PC are retained; all
excess printed-circuit traces
are cut away with a hobby
knife and pliers, leaving only
the keypads on the PC
board

The push-and-lock switch-
es such as the shift lock and



Photo B. Logic card—located in top right of case.

similar functions were moved
to the back row, as these
are useful for analog func-
tions which are described
later. After all this carving of
the PC board was done, the
keyboard was rewired with
small-gauge wire as outlined
in Table 1

Fig. 1 gives details and ref-
erences for the following
discussions. The keyboard
encoder is a 16-by-8 matrix
which allows for all of the
common Morse characters
to be encoded. Additional
wiring is required for special
characters and functions
that are not encoded by the
scanned keyboard but are
essential just the same.
These include Escape,
Space, Tune, Speaker,
Meter, and Store. The re-
wired keyboard is intercon-
nected to the electronics
card by a 50-conductor
cable. | used a length of sur-
plus telephone switchboard
cable. (For a description of
the operation of a scanned
keyboard, see Reference 4,
as this is the probable
source of most scanned key-
boards.) The QRP keyer’s de-
sign extends the Lancaster
keyboard to a 16-by-8 and
also makes it a Morse unit
rather than ASCII

Type-Ahead Buffer

A highly desirable feature
in a keyer is the type-ahead
buffer, providing the ability
to type on the keyboard at

high speed and have the
keyer send at a slower
speed. With this capability,
the timing of your letters
and spaces is not tied to
your uneven hunt-and-peck
at the keys. The type-ahead
in this keyer differs from
previous units in that it has a
segmented buffer. The 48-
character buffer is in three
parts, each of which indi-
cates on a meter. While you
are typing, the keyer keeps
track of how much space
has been used with each
keystroke. When you are
one-third full, the meter will
indicate one-third full scale
and multiples of one-third
up to a full buffer at which
time characters will be lost
if you keep on typing. The
16-character type-ahead
buffer in Reference 2 does
not give meaningful indica-
tions as it only lights an LED
when the buffer is full; you
are left to guess whether it
was the last key you pressed
or one or several before.

| find that with the 48-
character buffer there is lit-
tle problem with overflow
of the buffer. In practice, |
type on the keyer until the
meter indicates two-thirds
full and then I finish my sen-
tence and wait until the key-
er empties the buffer to one-
third or less and start typing
again

The circuit for indicating
the fill of the buffer is
straightforward. The data-in

Photo C. Control panel, speaker, batteries, and sidetone/

relay board.

ready flag on the 40105
FIFO (first-in, first-out
memory) indicates whether
the particular 16-character
segment is full. If it is full,
the flag line goes low and
this indication is fed via an
inverting buffer to a sum-
ming network of all three
FIFO segments. The summed
voltage point of the three
FIFOs is fed to a meter. The
meter serves a dual purpose

since it indicates the condi-
tion of the batteries when
the switch is moved to the
Bat position

The Keyer

The heart of the keyer is
the PISO section (parallel-in,
serial-out). The PISO takes
the parallel two 4-bit paits
of the Morse word from the
buffer and sequentially
shifts these bits through a

V———-—-—-V
(AR} END XMT

W T e ——

\‘—-——J
ERROR

Photo D. Keytops and meter (black keys have new tops).
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Photo E. QRP station— QRP keyer and HW-8 (the keyer lid
was removed to make a base for the transceiver).

set of four dual flipflops
(1Cs10,15,19, 23), testing for
dots, dashes, spaces, or
whether the last element of
the word has been sent. The
space character is not, of
course, a Morse character,
but must be represented by
some unique 8-bit word that
can be stored in memory
like any other character. The
space is not generated by
the scanned part of the key-
board, but is a jammed char-
acter. It is encoded by reset-
ting the scan register (1IC2) to
all lows and, via gates IC11a
and 11b, bits 0 and 3 are set
high which in effect gener-
ates a space word. The space
has its own keyboard strobe
circuitry also; it is a part of
1C6. (It would have been
possible to generate the
space character if a larger
matrix for the scanned key-
board were used, but the ad-
ditional logic for the
jammed character was less
and therefore was used.)

The Wpm Clock

The QRP keyer uses a
more complicated clock
than previous units. Most
common wpm clocks are in-
terconnected gates which
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rely on RC time constants
and are predictably non-
linear. The clockwise rota-
tion of a linear potentiome-
ter to control speed has far
too much travel on the slow
end and is cramped up on
the high-speed end. A log
control was tried, but the
improvement was not suffi-
cient. | am sure you can re-
member how important it
was to you when you were
learning the code that your
instructor be able to tell you
exactly how fast he was
sending. Well, to this end !
put a better wpm clock in
the QRP keyer.

A voltagecontrolled os-
cillator was used for the
wpm timer; this type of os-
cillator produces a linear
scale and has nearly con-
stant duty cycle. There is
some slight shift in speed as
the batteries age, but with
good batteries you can say
with some confidence that
you know the speed to be
over 10 or 15 wpm (or what-
ever) for a least a year.

Calibration of Wpm

The easiest way to cali-
brate the wpm clock is to
prestore the word PARIS

Octal A E
E 004 10 0
T 006 11 o]
I 010 12 o]
SP 011 special
N 112 13 (V]
A 014 14 (]
M 016 15 0o
] 020 8 1
D 022 9 1
R 024 10 1
G 026 11 1
u 030 12 1
K 032 13 1
W 034 14 1
6] 036 1S 1
H 04¢ 8 2
B 042 9 2]
(5 044 10 2
z 046 11 2
F 050 12 2
(5 052 13 2
F 054 14 2
v 060 8 3
X 062 9 3
8] 066 11 &5
Y 072 13 3
J 074 14 S

Octal A B

] 100 8 4
& 102 9 4
AS 104 10 4
7 106 11 4
8 116 1S 4

/ 122 9 S
AR 124 10 =]
KN 32 13 S
9 36 15 S
4 140 8 &
EBrk 142 ) &
3 160 <] 4
2 170 12 7
1 174 14 7
(V] 176 15 7
Error 200 o] o
? 230 4 1
3 216 7 Q
262 S5 1

SK 320 (¢] S
324 2 =)

) 32 = <)
3 346 3 6

Table 1. Keyboard rewiring. A = the 16 rows of the keyboard
matrix and B = the 8 columns of the matrix. All like numbers
of the rows are connected together and likewise all the col-
umns, and then each set is connected to its appropriate

4051 scanner.

five times with spaces be-
tween each and time how
long the keyer takes to send
the set of words. After tim-
ing, apply the formula: code
speed (wpm) = 300/T (sec).
If, for example, the set takes
15 seconds, your code speed
is 20 wpm

Keying Relay and Sidetone

The relay circuit and the
sidetone generator are de-
rived from earlier designs,
but a couple of features
have been added. The side-
tone is now switchable. This
allows the sidetone to be si-
lenced when the keyer is
used with a transceiver
which has built-in sidetone.
The sidetone oscillator is
turned off at its power con-
nection to conserve power,
as the audio section of the
keyer draws more than the
logic section.

Escape and Store Keys

The Escape key allows
you to abort sending if you
hear a break or if you want

to change that which has
already been entered into
the buffer. The store func-
tion allows you to pre-type
into the butter, but not to
send its contents. This is use-
ful when you are just tinish-
ing your copy of the other
station and you can pre-type
in your callsigns while your
contact is still sending the
required identification

Physical Layout

The keyer was built into
an old but somewhat ele-
gant box which held a tool
kit for a chemical instru-
ment. | hope you can be as
lucky and find something
similar. If not, a small at-
taché case is ideal both
from a size and cost stand-
point. A baseplate for the
keyer was fabricated from
1/16” aluminum sheet, just
big enough to fit inside the
case. Photo A shows the
whole unit with the cover
on. As you can see, the key-
board is not enclosed. It is
on spacer blocks (¥ ”)which
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cable which

to the keyboard. The small
connects together the con-

board and its connections
16-conductor

a small perforated board for

the keying relay and side-
tone, and the control panel.
Photo B shows the logic

logic

Fig. 1. QRP schematic.
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The electronics is in three

board —a
44-pin computer-type card,

parts:

tom of the keys and its asso-
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for the PC board on the bot-
ciated new wiring.

provide sufficient clearance



trol panel, the card, and
the sidetone board is on the
lower left side of the card.
{See Photo C for exact place-
ment.)

Photo C shows the con-
trol panel which has the
speed control, the power
switch, the battery/buffer
switch, the volume control,
and the miniature key jack.
The panel is mounted on
small standoffs which allow
the speed control to clear
the baseplate. As is shown in
Photo A, the speed control
knob is just level with the
top of the panel. (In effect,
the panel is in a well cut out
of the cover) Size C bat-
teries were used as space
permitted, and annual bat-
tery changes are desirable.

Photo D shows the spe-
cial keytops and the Bat/Buf
meter. The meter was
mounted on a small plate
and fitted to cover the hole
for the old keyboard en-
coder IC which is not now
used. The meter’s place-
ment is not just cosmetic,

‘ 1982-1983 o ) ‘

AMATEUR / )

RADIO

CALL =

Completely updated.

Also available tor the

DIRECTORY

THE BARGAIN AT $14

A no frills directory of over
411,000 U.S. Radio Amateurs.
8%2x11, easy to read format.

but also practical, as you
can watch the meter easily
while typing, as it is near the
space bar

Keytops

The keytops for the
special keys are worth a few
words. | have made several
other keyboard controllers
and was always stuck on
how to label the special
function keys effectively. |
have tried painting the keys
and using press-on lettering
covered with several coats
of lacquer, but this lasts on-
ly several months. On this
keyer, | tried something
which is much better

The original keys were
concave, and after roughing
them up with fine sand-
paper, a thin “float” of
black epoxy was applied
With a little warming with a
heat gun (or hair dryer), the
epoxy conforms to the
shape of a keytop, slightly
convex but conforming to
the top. After this was com
pletely dry, the keys were

us.
Listings

Pius
Shipping

labeled with the special
functions using white press-
on lettering. Next was ap-
plied a clear “float” of
epoxy on the lettering. After
this was set and was lightly
sanded to remove any drop-
lets or uneven areas, the
tops were polished with a
plastic or fine metal polish,
and “professional” keytops
of specific designations
were the result.

As epoxy formulations
vary, try the whole proce-
dure on a small scrap of
metal to ensure the compat-
ibility of the epoxy and the
lettering. | used 5-minute-
type epoxy and allowed 24
hours between coats. Anoth-
er possibility is to use graph-
ite to tint the clear epoxy,
but | found that the curing
time for the 5-minute type
extended to 48 hours due to
the inhibiting action ot the
graphite. If you can wait,
you can save some money

Using the Keyer
When the keyer is first

Buy Hi-Res

turned on, hit the space bar
and then a letter; this initial-
izes the logic. | usually hit
an E, as this gives the fastest
check that all is well when |
hear the dit. If you hit the
Escape key to abort sending,
repeat the above procedure
as this will ensure that you
are loading or sending exact-
ly what you intended
Probably one of the most
important things to remem-
ber is to send only at a speed
you can receive. The temp-
tation will be great to send
faster, but just sit back and
enjoy the comfort of the
keyer sending while you
have a sip of coffee. B
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2302 286th St. East
Roy WA 98580

The Easy FIFO Keyboard

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

ome-brew keyboard
designs are now readi-
ly available and construc-
tion need be no more costly

than a regular keyer.
However, some home-brew
designs, while effective, are
limited to the basics of

I s N g
D) —— 4-BiT (—»| 52 CHARACTER | —olq.gi1 — 0!
D2 —— INPUT |—od MAIN REGISTER [ OUTPUT |— Q2
D3 —— =1 = g 22
INPUT READY =— o AN REGISTER | _ourpyt [* SMIFT QUT (cLock)
LOGIC [—*] CONTROL LOGIC LOGIC
SHIFT IN OUTPUT READY

I

|

MASTER RESET

Fig. 1. The Fairchild 3341 MOS FIFO buffer block diagram.
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o2 02—

o——— D3 03

3341

03—
334)

T

SERIAL STACKING

Fig. 2. FIFO serial stacking to expand a buffer memory to

128 or more characters.
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character generation. The
operator must provide the
proper timing to maintain
a certain conversational
speed and rhythm. This task
can easily be left to the
keyboard itself by the addi-
tion of a relatively inexpen-
sive buffer memory

The Fairchild 3341 first-
in, first-out (FIFO) is a serial
memory that operates in
basically the same manner
as a shift register. Data is
entered, is shifted to the
output, and is removed.
However, there is an impor-
tant difference between the
two. The conventional shift
register will retain data in

its first register position un-
til additional data enters
the system and forces the
previously entered data to
the next register position. In
the FIFO, data entering the
register is immediately
shifted to the first open
position at the output end
This feature automatically
allows buffering between
two systems that operate at
different data rates. The
3341 is asynchronous in
that data input and output
are completely indepen-
dent. The 3341 can also
control system speed.

Fig. 1 is a block diagram
of the 3341 control logic.

-12voc —4 l—‘: +5VDC
INPUT READY — 2 SHIFT OUT

SHIFT IN 3

4

0o

p1—2

6,

D2 —

?

D3

GROUND ——-1’ 2

3341

I outeut ReADY
P go
P qi
TR

bo_ o3

MASTER RESET

TOP VIEW

Fig. 3. 3341 connection diagram.



The main register contains
sixty-two 4-bit characters,
with one 4-bit character
contained in each of the in-
put and output registers, for
a total of sixty-four charac-
ter memory positions. Infor-
mation may enter the input
register on the DO to D3
inputs when both Input
Ready (IR) and Shift In (S1)
logic is high. When data has
entered the input register,
IR goes low. Data remains
in the input register a preset
interval, at which time SI
goes low. Data is then
shifted into the main regis-
ter. When the transfer is
completed, IR will go high,
indicating that the next en-
try may be accepted. If the
main register is full, IR will
stay low, blocking further
entries. SI will now go high
and the next character is
accepted into the input
register.

Information entering the
main register is immediate-
ly shifted to the first open
data position at the main
register output. Transfer of
a character from the main
register to the output regis-
ter occurs when both Out-
put Ready (OR) and Shift
Out (SO) logic is low. When
the transfer has occurred,
OR will go high, indicating
that information is present
at output pins QO to Q3.
Transfer out of the FIFO
takes place when SO logic
goes high. OR logic now
goes low, followed by a low
on SO which again allows a
character to enter the out-
put register. SO logic can
be controlled by a clock to
provide an output speed
control

The 3341 FIFO may be
expanded in sixty-four
character steps by stacking
individual chips. Fig. 2 in-
dicates the serial stacking
method. No external logic
is required. If character
data of more than 4 bits is
required, the FIFO may also
be expanded in parallel to
increase capability in 4-bit
steps. In this case, external
logic is required to ensure

IR o

— s 50
o Q0 >
Q! o
D2 Q2 _—
—_—)

cD 4012 €D a2
74€00 H CLOCK
€D4078  74CO0 " L LY PN
9 0 5 " (SPEED)
L Ut
-
113 j
A 1 B
UP COUNT RST C €—4 DOWN COUNT
MR
1 1341
0 Q0 7
Ql AN
b D2 Q2 >
3 Q) >
FROM s sal 10
CHARACTER SHIFT
GENERATOR I OR| REGISTER
(8 BIT) H L

Fig. 4. FIFO parallel stacking to accommodate an 8-bit character. Logic indicated is with cir-

cuit at rest.

that the input and output
logic on each chip is ready
before character transfer is
attempted.

Refer to Fig. 3 for the
3341 connection diagram.
Note that both a +5-V-dc
and a —12-V-dc power
source is required.

The typical home-brew
keyboard probably em-
ploys either the diode ma-
trix or the toroid transform-
er method of character
generation. Both methods
generate several parallel
data pulses, the number
depending on the specific
CW character, which are
fed into a shift register. The
shift register converts the
parallel data bits into serial
data bits. These serial data
bits form the CW character.

The FIFO is inserted be-
tween the character genera-
tor and the parallel-to-serial
shift register. System speed
is controlled by a clock in-
put to the FIFO to control
SO rates. A register content
indicator is an option to in-
form the operator when the
FIFO is approaching full
memory status.

One keyboard design,’
recently available as a PC
board kit, is an excellent ex-
ample of FIFO application
to the toroid transformer
method of character gener-
ation. Referring to Fig. 4,
note that the character

generator is 8 bits wide, re-
quiring that two FIFO chips
stacked in parallel be used.
The required input logic
begins with U1. A high pulse

4 P———l
UP COUNT

H L 47K

on any one of the eight
character bits will cause a
low U1 output. This low is
inverted to a high at the in-
put of U2A. When the IR in-

8
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Fig. 5. FIFO register content count. Logic indicated is with

circuit at rest.
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puts to U2A from each
FIFO are high, indicating
the FIFO is ready to accept
data, the output of U2A
goes low. This low is in-
verted and appears as a
high at the S| input at each
FIFO, indicating that data
may enter the input regis-
ter. This logic ensures a co-
ordinated flow of data into
the FIFO stack.

Characters stacking up at
the FIFO output are shifted
out according to the speed
control setting. When OR
goes high on both FIFOs, in-
dicating a character is pres-
ent in the output register, a
low will appear at the out-
put of U2B. This low will oc-
cur at clock speed as long
as information is flowing in-
to the output register. If S2
is closed, the low is inverted
and places a high on the SO
pins of both FIFOs, and in-
formation may flow into
the parallel-to-serial shift
register. If S2 is open, the
low cannot be inverted and
the FIFO will fill to capaci-
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ty. This feature allows the
operator to pre-load a mes-
sage into the FIFO for later
transmission at the flip of a
switch. The FIFO can be
completely cleared by S1.

A memory content in-
dicator, while not an ab-
solute necessity, is certainly
a worthwhile convenience.
The previously mentioned
design also provides an ex-
cellent example of one
method of memory count
logic. Referring again to Fig.
4, note that up-count,
down-count, and reset in-
puts to the memory counter
are obtained at points A, B,
and C. Counter logic is
displayed in Fig. 5.

U3 receives and inverts
an up-count pulse from the
input gating. The low out-
put from U3 inhibits a
down-count from U4 and
drives the output of U5A
high. A high appearing at
the up/down terminal of the
display counter will initiate
an up-count,

low. The low from U3 also
appears at the input to U5B,
which causes the output to
go high. This high is in-
verted and provides the
necessary low at the clock
and carry in terminals of
the counter. This process is
repeated for a down-count
except that a low appears
at the up/down counter in-
put. When the count in U6
reaches its maximum
count, carry out logic will
go low. This low appears at
the clock and carry in ter-
minals of U7, which initi-
ates a ten count at the next
up-count command

A buffer-equipped key-
board is truly a joy to oper-
ate. When sending at
speeds below your typing
ability, just fill the buffer,
then sit back and compose
your next sentence. The
down-count will tell you
when to resume typing. You
can easily tell when you are
approaching speeds that

count. If you cannot build
up a lead, turn down the
speed control and give the
buffer room to function.
Quite often your contact
will sign his call after each
transmission. This time can
be used to fill the buffer
and be set to go at first op-
portunity.

All logic for the example
design is readily available
through advertisers in this
magazine. The buffer sec-
tion requires one each of
the 74C00, CD4012, and
CD4078 logic in addition to
the two FIFOs. Currently,
this will cost about $15. The
two each of the CD4511,
CD4029, and DL750, and
the three 74C00s in the
counter section will cost
about $10.

If you have a question on
this article, an SASE will
bring a prompt reply. B
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write for full details and prices.

5540 E. Charter Oak,

% 12 VDC Operation
% 90 Day Warranty -

00x

SEND FOR FREE
CATALOG OF NEW DEVICES

195

CORPORATION
P.0. BOX 3188, COMMACK, NY 11725
PHONE ORDERS WELCOME—(516) 979.7944
MASTER CARO AND VISA ACCEPTED
NEW YORK STATE RESIOENTS ADD SALES TAX
POSTAGE—ADD S PLUS $1.50 INSURANCE. C O\D. 52.00 EXTAA
y MS MAY BE LM TE

AVAULABLITY OF CERTAIN LT,
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BROADBAND TRANSFORMERS PER
UNDERWOOD/SEMCO METAL-CLAD

602) 998-1151
DOPPLER SYSTEMS, g i isdale, AZ 85254 (/ 425)

SEMICONDUCTORS : P.C. BOARDS FOR MOTOROLA BULLETINS
MRF-208 - 12.00 MHW-252 - 50.00 EB-18A - 12.00 AN-762 - 14.00
MRF-240 - 15.50 MHW-710-1 - 61.00 EB-27A - 14.00 AN-791 - 10.00
MRF-247 - 34.80 MPSH-81 - .50 EB-63 - 14.00 EB-67 - 14.00
MRF-309 - 27.60 MV2205 - .58 KEMET CHIP CAPACITORS:56 pf, 82 pf,
MRF-422 - 41.40 78L08CP - .50 100 pf, 390 pf, 470 pf;-.50 ea
MRF-454 - 20.00 2N4401 - &S 680 pf, 1000 pf;-.55 ea
MRF-901 - 1.75 2N5190 - 1.50 5600 pf, 6800 pf, .1 uf;-1.00 ea
SBL-1 Double-Balance Mixer - 6.50 .33 uf;-1.90 ea .68 uf;-3.90 ea
CAMBION- RF CHOKES: .15 uh, :22 uh, .33 uh, 4.7 uh, 10 pyh - 1.20 ea

MOTOROLA BULLETINS :AN-762, EB-27A, EB-63
MICA CAPACITORS:5pf,10pf,15pf,25pf,30pf,
40pf, 56pf,60pf,68pf,80pf,91pf,100pf,200pf,250pf,390pf,470pf,1000pf
We also carry a line of VHF, UHF amplifiers and ATV equipment.

Call or write for our free catalog.

€2 Communication Concepts Inc. =X

2648 North Aragon AveeDayton, Ohio 45420¢(513) 296-1411 .- 14
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73 always keeps you one step ahead

with. ..

eScores of useful building projects you'll
enjoy by the hour.

¢ In-depth equipment reviews, guaranteed
to save you time, trouble and money.

*“73 International”—delivers all the
facts vou need about licensing laws, club
news, contests, and awards all around

the globe.

eDXing—valuable tips for newcomers, the per-
sonalities behind the callsigns, what's happening

on the DXpedition scene and much much more!
eNew Ham Bands—timely reports on the new
WARC bands, how to modify your rig to access
them, what to do about antennas.

eSatellite TV—keep up with the technology and all
the latest developments in satellite communications.

PLUS

¢ RTTY—the phenomenon of over 30,000 hams owning mi-
crocomputers puts RTTY in a very important place. 73 gives
you more articles on RTTY than all the other magazines
combined.

«*HAM HELP"— puts you in touch with other readers to get
hard-to-find parts, schematics and owner’s manuals.
«Contests—rules and results keep you informed about ham
radio’s competitive side.

Subscribe to 73 today! We'll keep you involved, informed,
and completely entertained. To order, simply send in the at-
tached order form, the coupon, or call toll free
1-800-258-5473.

WITH 73!

73: Amateur Radio’s Technical Journal

gives you more easy-to-build construction

projects and circuit
_designs than any
other magazine of
its kind. Informa-
tive articles by the
dozens, on all
phases of ama-
teur radio, writ-
ten by hams for
hams.

Yes, I want to subscribe to 73:
Amateur Radio’s Technical Journal

[1Please send me 12 issues of 73 for $19.97

[CICheck enclosed/MO [IMC [OVISA [JAE [OBill me

i Card§

' Exp. Date

| Signature s

Interbank#

l Name
| Address

| city
Canada & Mesico $22.97/1 yr only US funds
Foreign surfuce $39.977/1 yr only US funds drawn on US bank

l Foreign airmail please inquire
l Pleave allow 6-8 weeks for delivery

l 73: Amateur Radio's Technical JournalePO Box 931¢Farmingdale, NY 11737

____ State Zip___ _

337F6
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. ctrum now makes 2 lines of
1 Repeaters—the world famous

er Deluxe’ SCR1000/4000,
and our new Low Cost line of
SCR77 Repeaters/Link Trans-
ceivers.

The New SCR77 10-30 Wt. Re-

- y peaters maintain the quality of
' QH ¢ --‘_—j _' design, components and con-
. E#‘ﬁ . 3[E. L & struction which have made

: W, - Spectrum gear famous through-

3
c 7
B s e mrtates

-

S T

Lo &

out the world for years. How-
ever, all of the “'bells & whistles™”
which you may not need or want
S§R4OQO have been eliminated—at a
- large cost savings to you! The
SCR77 is a real “workhorse"” ba-
W« sic machine designed for those
e >4 who want excellent, super-
“ reliable performance year after
! year—but no frills! (*PL’, 12 Pole
IF Filter, Front End Preselector.
For UHF Rptrs. and a 30 Wt. Transmitter are the
eUltra Sharp, Very Wide, “JEUUACTISLRVUE PR ITIELIES
i DOynamic Range Helical Hrcgmdiainsos
u
Resonator RX Front End. connected via the rear panel
¢100 wt. Rack Mount Amp. jack.)
& Pwr. Sply. Unusually
Heavy Duty! Of course, if you do want a full
teatured/Super Deluxe Repeat-
er, with higher power (30-75
Wts.), and a full list of ‘built-in’
options, then you want our
SCR1000 or 4000—'The Uliti-
mate in Repeaters’. Available
with: Full Autopatch/Reverse
Shown in Patch/Land-Line Control; Touch
Optional Cabinet Tone Control of various repeater
functions; ‘PL’'; “Emergency
Pwr. ID”; various Tone & Timer
Units, etc. Rack mount Link
Rcvrs & Xmtrs also available.

Ca’l or write today for data shaets & prices! Sold Factory Direct or through Export Sales
Peps oniy. Ge* yaur order in A.S,A-P.!



SCR200 VHF Recelver Board
® Totally New Advanced Design!

®8 Pole Front End Fitr + wide dynamic
range—reduces overtoad. spurious Resp. &
iMs!

®Sens. 0.3 uv/12dB SINAD typ

®Sel. 6dB @ t 65 KHz -1300B @ = 30KHz (8
Pole Crystal + 4 Pole Ceramic Fltrs

®'S Meter.” Discriminator & Deviation Mtr. Out
puts!

® Exc. audio quality! Fast squelch! w/0.0005%
Crystal. ("'Super Sharp " IF Fitr_also avail)

SCR200 Recelver Assembly
® SCR200 mounted In shisided housing
® Completely asmbld & tested. w/F T caps,
50239 conn

® As used 1n the SCR1000. Ready to drop into your
system' Highly recommended’

esAlso available in 19" Rack Mount
SCR450 UHF Receiver Bd. or Assy.

® Similar to SCR200, except 420-470MHz

SCAP Autopatch Board

@ Proviges all basic autopatch functions

® Secure 3 Digit Access; 1 Aux On-Off function,
Audio AGC; Built-in timers. etc. Beautitul Audio!

® (/1 inhibit bd. also available

® write/call for details and a data sheet

RPCM Board
® ysed w/SCAP board to provide 'Reverse Patch
and Land Line Control of Repeater
@ Incluges land line answernng circuitry

Lightning Arrester For SCAP

« Gas Discharge Tube shunts phone line
surges to ground
« Handles up to 20,000 Amps! M

¢ The Best device available to protect Au-
topatch equipment from lightning dam-
age. $14.00 + S/H

Spzc Comm Repzaltn Boards & Sull-assemblics

These are Prolessional "Commercial Grade™ Units —Designed for Extreme Environments (- 30 to + 60° C}).

All equipment assembled & tested. For 2M, 220 MHz & 450 MHZ!

FL-6 Rcvr. Front-End Preselector

® 6 Hi Q Resonators with Lo-Nolse Transistor Amp (2M or
220 MH2).

® Provides tremendous rejection o! “out-ofband” signals
wiout the usust loss! Can often be used instead ot Jarge
expensive cavity titers

® Extremely heiptul at sites with many nearby VHF transmit
ers to “filter-out’ these out of band’ signals

CTC100 Rptr. COR Timer/Control Bd.

® Complete solid state control tor rptr COR, “"Hang
Timer, “Time-Out"” Timer, TX ShutdowrvReset, etc
@ Includes Inputs & Outputs for panel controls & lamps

ﬁ.p‘l(lr Tone & Control Bds.— F or SCR1000/4000

& CTC1001D250 only

TRA-1 "Courtesy Tone Beeper' Board

® Puts out a tone beep apx 1 sec after RX sig
drops—thus allowing time for breakers

® Resets T O Timer atter "beep

TMR.1 "“Kerchunker Killer’ or “Time Qut Waming

Tone” Bd.

® For One of above 2 tunctions

® “Kerchunker Killer  provides ad) delay (0-10
sec ) for initial 1ptr access Auto-Resetatend ot
Qs0

o T O warning Tone provides alerting “warble
tone’ apx. 10 sec betore “time out

PSM-1 Repeater Power Supply Mod Kit

® For SCR-1000 or SCR-4000

® Replaces Darlington Pass Tr —for improved
raliabiilty

®includes new overvoltage ~Crowbar” shut
down circuit

® Complete kit. w/assembled PC board $19.50
+ $3.50 shipping/handiing

PRM200 Power Supply Filter
Cap/Regulator/Metering Board

® As used in the SCR1000 as main part of

13.8VDC/BA Pwr. Sply.

@ Includes 14,000 4F Filter Cap, Reg. IC and Driver
Trans., V/l Meter shunts and cal pots

® Requires Xfmr., Br. Rect.. Pass Tr./Heat Sink, (Op-
tional Meter), for complete supply

COMMUNICATIONS

INQUIRE ABOUT ‘SURPLUS’ RX & TX BOARDS. REDUCED PRICE!
Norristown, PA 19401 @ (215) 631-1710

~See List of Advertisers on page 114

2

10M ALSO

SCT410 XMTR. ASSY.

SCT110 VHF Xmtr/Exciter Board

® 10 Wts Output 100% Duty Cycle'

® Intinite VSWR proot

® True FM tor exc audio quality

® Designed specitically tor continuous rptr ser
vice Very low in “white noise

® Spurious 70 dB Harmonics 60 0B

® With .0005% xtal

® BA-10 30 Wt. Amp board & Heat Sink, 3 sec. LP
Filter & rel. pwr sensor. BA75 75 Wt unit also
available.

SCT110 Transmitter Assembly
® SCT110 mounted in shielded housing
® Same as used on SCR1000
e Completely assmbid. w/F.T caps. 50239 conn
e 10.30. or 75 Wt. unit

SCT 410A UHF Transmitter Bd. or Assy.
® Similar to SCT110. 10 Wts. nom.
® Now includes “on board” proportional

Xtal Osc./Oven clrcuitry for very high

stability!

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

PCB-1 Xmtr. Power Control Board
® For SCT110 or SCT410 Exciters
® Varies B + 1o control Pwr. Out
® Switchable Hi, Low, or Med Pwr out, locally of
remotely Adj levels

2 . TTC100 Touchtone

Control Board

to
any Radio o 747 sqatem (

« 3 digit ON, 3 digit OFF control of a single repeater
tunction. or (optional) 2 tunctions (2 digits ON/OFF
each).

« Can be used 1o pull in a relay. trigger logic, etc

« Typically used for Rptr., ON/OFF. HI/LO Pwr PL
ONJ/OFF, Patch Inhibit/Reset, etc

« Stable anti-falsing design 5s limit on access

« For add'l function(s). add a “Partial TTC" toasd

CORP.
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Call, or
Send for
Data Sheets!
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(73 INTERNATIONAL)

Each month, 73 brings you
amateur radio news from
around the world. In this collec-
tion of reports from our forelgn
correspondents, we present the
latest news in DX, contests, and
events, as well as keep you
abreast of the technical
achievements of hams in other
countries.

If you would like to contribute
to your country’s column, write
to your country’s correspondent
or to 73: Amateur Radio’'s
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Attn: Avery L. Jenkins WB8JLG.

INDIA

The Bangalore Amateur Radio Club had
Its club night on Sunday, March 12, 1983.
This annual function is speclally heid to
bring ham families together. This year, the
function colncided with the 70th birthday of
OM Girimaji VU2GX. He was given an auto-
graphed memento by all the hams present
{See photos.)

GARDEN CITY CONTEST

This Is an annual CW contest jointly
organized by the Bangalore Amateur Radio
Club (VU2ARC) and Visvesvaraya Industrial
and Technical Museum (VU2VTM). This
contest is essentially conducted to pro-
mote the DX capabllities of VU2 hams. It is
held in the third week of December every
year between 1200 GMT on Saturday and
1200 GMT on Sunday. The frequencies of
operation used are 7 and 14 MHz

Message Exchange: RST report with a
three-digit serial number of contact
(599039 = 39th contact)

Eligibility: Contest is open to ali licensed
amateurs worldwide.

Type of Operation: Single operator.

Classes of Entry: Group A for VU2s holding
grade | license, Group B for VU2s holding
grade N license. For non-VU2 hams, no
group classifications

Scoring: Points earned by VU2s for making
complete contact with Asia, including In-
dia—1; Europe, Africa, and Australia—2;
North and South America—3. DX stations
score 1 point for every VU2 contacted.

All entries to the contest must be post-
marked not later than 15th January and ad-
dressed to: The Convenor, Garden City
Contest, Bangalore Amateur Radio Club,
PO Box 5053, Bangalore-560 001, India.

There is no entry fee. True copy of a con-
test log must be submitted with sender’s
name, call, address, etc

The three top scorers in each class will
be awarded the winning certiticates. All
contestants submitting valid logs will also
recelve certificates of participation.

NEW ZEALAND

Des Chapman ZL2VR
459 Kennedy. Road
Napier, New Zealand

Junein New Zealand is the month when
the shortest day occurs (signitying the
middle of the the winter season) and also
the month when the New Zealand Associ-
ation of Radio Transmitters (NZART)
holds its Annual Conference and Conven-
tion. It is the time when the members get
together to attend the Annual General
Meeting and discuss the policies con-
cerning the running of our Association.
Also held are the annual meetings of the
various sections of the NZART: WARO,
the Women’s Amateur Radio Operators,
OTC, the Old-Timers Club, AREC, the Ama-
teur Radio Emergency Corps, and forums
of the VHF groups, the Novice Radio
Training Scheme, and the DX buffs.

The weekend program also includes
plenty of soclal- and radio-oriented activ-
ities—trade displays, trading tables for
hams and XYLs and YLs, a dinnerdance, a

*REPAIRS
*ALIGNMENTS

**F.C.C. Licenses;

*TESTS

*Amateur Extra Class

S
= \VISA

(517) 627-2650 (8 am to 6 pm)
{517) 627-2879 (6 pm to 10 pm) (est)

) AMATEUR AND COMMERCIAL €5
COMMUNICATION SERVICES

**Technical assistance by F.C.C. licensed technicians using the finest repair, test,
and alignment equipment to give you results you can count on.

*MODIFICATIONS

*General Radiotelephone (ship radar endorsed)
*Second Class Radiotelegraph (ship radar and aircraft radiotelegraph endorsed)

PARSEC |
CONNMUNIC AT IONS
12325 Madonna Dr, Lansing, MI 48917
Geff N8CE wa

A

*INSTALLATIONS
*EVALUATIONS

T

!
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Photo A. (left to right) Back row: VU2IR, 3 SWLs, VU2K VR, VU2AUS, 2 SWLs, VU2RVS,
VU2RRAN, VU2RO, SWL, VU2GX, SWL, VU2GSM, and VU2YZ. Center row: families and
VU2UV. Front row: VU2NRS, VU2USA, VU2KAX, SWL, VU2RXZ, VU2RAH, VU2VNS. and

vuvIZ

fox hunt on 2 meters, a mobile rally on 80
and 2 meters, and, over the past couple of
years, several technical seminars and fo-
fums as well as the usual rag-chewing
that always forms part ot any ham get-
together.

The venues of the Annual Conferences
are set about two years in advance so that
the branch responsible for the organiza
tion of the Conterence has plenty ot time
for the planning of it. The Conference is
held in a different city or town every year;
last year It was the turn of my hometown,
Napler, because it was the 50th anniver-
sary of the formation of the Amateur
Radio Emergency Corps (AREC), our emer-
gency communication network. The
AREC was born about 12 months after the
devastating earthquake which hit Napier
and the surrounding areas in February,
1931, when several amateur radio opera
tors, including three within the devas-
tated areas, maintained emergency com-
munications for several days after the
first shocks of the earthquake. As a mat-
ter ot interest, some ot the emergency sig-
nals were received in the United States
and were the subject of an article in QST
in 1931 or 1932

As a result of these emergency opera-
tions, the amateurs of New Zealand saw
the necessity for some form of emergency
group to be avallable at any time to pro-

vide emergency radio communications
Since its inception, the AREC has as-
sisted in hundreds ot emergency situa-
tions Including earthquakes, tioods, land
subsidences, aircraft crashes. mountain
and bush rescues, and shipping disasters
This year's Conference was heid over the
first weekend in June (which is a tong holi-
day weekend in New Zealand) at Dunedin,
the main city In ZL4-land

Next year's Conference is scheduled for
Palmerston North, a university city in the
center of the lower halt of New Zealand's
North Island. The city has some wonderful
conterence tacilities, both in the city itself
and at the university, and boasts of pleas-
ant public gardens and recreational facll-
itles. Overseas visitors are always welcome
at our Conferences, and we have had vis-
itors from VK, VE, W, and some ot the Pacif-
ic istands in past years. So, if you are con-
templating a ZL holiday, what better time to
come to our fair land than at Conference
time in June? If you are interested, a letter
to NZART or myself will supply you with the
necessary information. Even though it's
winter time, a very warm welcome awaits
you; the winters are reasonably mild in ZL
since only the high country areas and the
mountains are snow areas.

NZART NATIONAL FIELD DAY

NZART holds an annual Field Day con-
test each year during February, when

Photo B. VU2GX presenting Pat (XYL of VU2AUS—ex- VK3KHLINUI) a 6-kg watermelon.
Others seen: VU2GSM, Mathu (SWL), VU2RAH, and VU2UV.



A fresh 1dea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch; no counter
is required. Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus

19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no

need to mention our one day delivery and one year warranty.

E-l' COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021

o 15
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| MeerCee | VISA
1

SS-32 $29.95, TS-32 $59.95




NZART branches go portable in the field.
The contest is over two days, Saturday and
Sunday, the operating perlods being from
1500N2ZST to 2400NZST, Saturday, and
0600NZST to 1500NZST, Sunday, and the
frequencies used are 80 and 40 meters, CW
and phone.

Field-Day stations must operate from a
portable power supply, in a tent or trailer
{caravan), or some other portable location,
e.g., a car or mobile home, on antennas
erected for the Field Day no earlier than
1200NZST on Saturday.

Our Field-Day contest this year was one
of the most successful for some time. In ali,
over 56 branch stations operated during the
two days, out of a possible 80 branches.
Contacts are on phone and CW in each
hourly period, with points allotted for con-
tacts and multiplier points for the number
of branches worked on each band and
mode. Some overseas contacts are admis-
sible, with stations In VK and some of the
near Paclfic islands onty.

My local branch station was set up on
the banks of the Tutekuri River, about 3
miles from the center of town. The station
was set up In a tent and a mobile camper.
We used tall poplars about 120 feet high for
antenna supports, placing pilot lines over
the top of the trees with a surf-casting rod
and line. We had 80- and 40-meter dipoles at
about 80 feet, a delta loop on 40 meters,
and a long-wire about 500 meters long
across the river as our other 80-meter
antenna.

The team had 1500 contacts, for 181
multipliers, giving us a total of just over
1,000,000 points; we did not think that we
were the winners, as there were two or
three teams ahead of us! The station was
operated from the club’s portable motor
generator, supplylng 230 volts to the four
rigs used: a Kenwood TS-930S, a Yaesu
FT.101, a Yaesu FT-901, and a FTDX-
401—a rig on each of the modes on the
two bands used.

I hope to be abie to include some of the
photographs taken at Fleld-Day locations
in a future column to illustrate the similar-
ity between our Field-Day exercises and
yours (wherever you live), as hams around
the world have a lot in common concern.
ing our hobby.

BITS 'N' PIECES

June was the diamond jublilee for one ot
New Zealand’s original ham operators,
Dan Wilkinson ZL2AB, who was allotted
his cailsign in June of 1923. His was the
third to be granted, and he still holds the
same original call today. Who knows, that
could be some sort of arecord. Incidentally,
the first call was issued to Jack Orbell
3AA, and #2 was 4AB, the Otago Radio
Society. Another early call issued in 1923
was 1AC to Len Spackman, and he, too,
still holds that same callsign and is active
on the Old-Timers Club Net, so his dia-
mond jubilee will be due later this year.
Dan ZL2AB is also heard regularly on the
Old-Timers Net on Sunday mornings on 40
meters.

AREC PHILATELIC COVERS

A small quantity of special commemo-
rative philatelic covers is available. Issued
to commemorate the 50th anniversary of
the foundation of the Amateur Radio Emer-
gency Corps, the covers were postmarked
with a special cachet in June of last year,
at the time of the Annual Conference and
Conventlon. They are unaddressed and
will be sent under a separate outer cover
to avold damage.

Please send 6 IRCs for one cover by
return 2nd class airmail. Send applica-
tions to Napier Branch 25, NZART, PO Box
4030, Napier, New Zealand.
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DX NEWS

Chatham Islands .. Allan ZL2BKM has
been operating from the Chatham Isiands
since April and will continue until August
29, 1983, all bands, CW and phone. Allan
is a radio operator in the New Zealand
Post Otfice, and he is doing a tour of duty
at the Chatham Island Coast Radio Station
run by the NZ Post Office. Allan’s rig is a
TR-430S. When he leaves the Chathams,
he will be traveling to the States with a
group of New Zealand hams to attend the
Seattle NEZCHEQ get-together over the
US Labor Day weekend, September 2-3.

Niue Island. . Peter ZL2IK has taken
the position of Director of Telecommuni-
cations, Niue, a two-year tour of duty
which started in mid-May. Peter is a 160
buff and will be endeavoring to work
DXCC on 80 and, if it is possible, 160 dur-
ing his stay in Nule. He also will operate
on the other HF bands. His rig is an IC-720;
he will be ZK2IK.

Also operating from Nuie at present are
two other ZL operators, Bob ZK2RS and
John ZK2JS, both telecommunications
technicians on tours of duty in the |s-
lands. Both of these operators are also ac-
tive on the HF bands, and when these two
are joined by Peter, they probably will
make quite an impact on the DX front. So
the DX boys will be sure of Nuie being ac-
tive for some time in the future—at least
until 1985 when the present ZLs' tours of
duty will finish. But then let’s hope more
hams from ZL will take their places when
they return 1o New Zealand.

Penrhyn Island.. Warwick ZL3AFH
has been active operating from Penrhyn,
in the Northern Cook Islands, as ZK1WL.
He will operate until some time around the
middle of this year.

U g™
N2

KOREA

J. Michael Wengert HL9KT/KH2AC
CPO Box 2961
Seoul, Korea

In the spring, a young ham's fancy turns
to operating portable! Koreans are natu-
ral outdoorsmen and love to climb rocks
and mountains, camp at the seashore,
and generally commune with nature. A
dream situatlon for a young Korean ham
might be camping in the mountains with
his favorite rig and perhaps YL. Realizing
that dream, however, has been a difficult
thing for Korean hams.

In the past, portable/mobile operation
required permission from the MOC (Kore-
an Ministry of Communications) in the
form of a special callsign, but such opera-
tion was possible. An important restric-
tion was that operation was not permitted
in certain areas near the demilitarized
zone (DMZ2) that separates the hostile
states of the Republic of Korea and North
Korea, for obvious security reasons. Well,
no matter where you go, there Is a "wrong-
way Charlie,” and Korea is no exception.
Violation of this taboo by a single ham re-
sulted in cancellation of the privilege for all.

Efforts to regain the portable/mobile
privilege are expected to come to fruition
sometime this year. VHF handie-talkies
are popular here but have been prohibited
for use outside the shack. Most 2-meter
FM operation is with Japanese mobile-
type transceivers, so the changeover to
mobile operation woutd be easy. Along
with the question of permitting por-
table/mobile operation in Korea, the MOC
Is also considering issuing licenses for
repeaters. in Korea's mountainous ter.

rain, repeaters are a necessity for serious
mobile work.

When portable/mobile operation Is fi-
nally areality, it will have been in no small
part because of the efforts of Mr. Lee Hae
Soo HL1BO, one of the pioneer hams in
Korea and several-times director of the
KARL. He has devoted much of his time
and energles to regaining those privi-
leges. He was instrumental in setting up
the Korean National Red Cross regional
club station system for use in time of na-
tional disaster and introducing the con-
cept of amateur radio as a public service
rather than a self-serving hobby. Much of
this work has served to convince the
Korean authorities of the value of amateur
radio to society and encouraged them to
liberalize the rules and reguiations apply-
ing to amateur operation. A 73 Interna-
tional salute to HL1BO!

Much confusion regarding QSL Bu:
reaus took place when the Korean hams
changed over from HM 1o HL prefixes as a
result of the 1973 WARC. Until that time,
only US Forces/United Nations Command
personnel used the HL prefix. To further
complicate things, at about the same
time, the USFK/UNC QSL address changed.

Following Is the correct Information:
HL9 stations—American Amateur Radio
Club of Korea, cio Dependent Mail Sec-
tion, APO San Francisco CA 96301; all
other HL stations (1,2,3,4,5,8,0)—Korean
Amateur Radio League, CPO Box 162,
Seoul, Korea.

One final note...when signing with a
Korean station, if you really want that QSL
card, never say Sayonaral Koreans are
completely different people from the Jap-
anese. The correct farewell wouid be Ahn-
young!

Well then, Ahn-young and 73 from the
Land of the Morning Calm.

CANADA

(Reprinted Irom the CARF News Service
Radio News No. 7/83 by permission of the
Canadian Amateur Radio Federation, Inc.)

As the old saying goes, you win some,
you lose some, and here’s some proof.
The same Privy Council Otfice which hetd
up proposed license increases so long
that they could not be implemented this
year has been sitting on proposed revi-
sions 1o the amateur regs since last May.
The proposed changes which surfaced a
couple of weeks ago were some of those
which resulted from recommendations
made to DOC (Department of Communica-
tions) by amateurs at the 1981 CARF Sym-
posium. Included were revisions which
would lift power restrictions on 160
meters, permit repeaters on 10 meters,
altow European amateurs to use all of the
two-meter band while operating in Can-
ada under a reciprocal operating agree-
ment, and redefine permitted bandwidths
for AM, FM, FSK, and ATV. DOC hopes
that now that these drafts which it had
submitted to the Privy Council have been
found, they will be approved tairly soon.

British Columbia amateurs were involved
in a novel way in the recent Royal Tour ac-
tivities in vancouver. During the cere-
monies connected with the upcoming
1984 World Expositton, held in the new BC
Place, the Queen's speech on March 9
was relayed by a 450-MHz link to Van-
couver repeater VE7RPT and retrans.
mitted on 20 and 40 meters. To mark the
event, BC amateurs were aliowed to use
the prefix XO. A special QSL card is avail-

able to listeners who report hearing the
broadcast. VE7 stations who used the XO
prefix can obtaln a speclal QSL card free
from the BC government.

TOWERS COLLAPSE

The worst Ice storm In Manitoba's
history hit in early March and put Brandon
and Baldy Mountain repeaters out of busi-
ness when the broadcast towers holding
their antennas collapsed. Many amateurs
lost theilr antennas and some had the
tough luck to iose their towers as well, ac-
cording to VE4MG.

CORDLESS TELEPHONES

The cordless telephone, like CB radio,
is rapidly becoming a fad, and like CB
radio, it already poses problems for ama-
teurs. QRM from these devices is already
showing up from their harmonics in the
40- and 80-meter bands and some of them
are, according to a US source, being
crystalied In the 160-meter band. DOC is
currently working on some regulations
concerning them. Just to complicate the
scene, there is apparently a 25-Watt am-
plifier now on the market. The phones
themselves operate duplex, using 49 me-
ters and 1.6 t0 1.8 MHz, although the latter
slotIs going to the broadcast-band expan-
slon in a couple of years. These things
work well, but the Consumers’ Associa-
tion of Canada polnts out that with some
models which have dial-out facilities, it is
possible to access another telephone line
and rack up toll-line charges on it.

BRAZIL

Carlos Vianna Carneiro PY1CC
Rua Afonso Pena 49, Apt. 701
20270 Rio de Janeiro, RJ
Brazil

YL FROM BRAZIL

Need a “sure QSL" from Brazil? Look-
ing for a YL contact for your YL award?
Well, all you have to do Is come to 14.248
kHz every Wednesday from 1900 to 2100
UTC and join the BRY LA (Brazilian YL) net.
The net has existed since March, 1976,
and Is directed by Inge PY2JY. The net at-
tracts YLs from all of the Brazilian states
on both SSB and CW.

Inge has held her license only since
1970, but she fell so in love with amateur
radio that she now has 290 countries and
holds this BRYLA net to stimulate DX op-
erations with Brazilian YLs and to spread
the BRYLA Award to all places and conti-
nents. 159 of these awards have been sent
1o 35 countries of the 105 countries filed
by the net.

Listen to PY1YL, PY1AIP, PYILMS,
PY1MF, PY1DVQ, PT2ML, PT2SV, PT2LS,
PT2TF, PT2DCR, PY2ATL, PY2DLZ,
PY2FL, PY2JY, PY4AKL, PY4ML, PY4DY,
PY4RA, PY2ACR, PY5BZN, PY7AVN
PY7VBG, PY8SSB/7, PS8YL, and many
others on the BRYLA net, and most of the
requirements for the BRYLA Award will be
fultilled.

The BRYLA Award was created by Ther-
ezinha PT2TF, and it is great! DX stations
must prove a two-way QSO with 12 YLs
from different countries on three con-
tinents, plus 8 YL stations from Brazil—on
any band, any mode, and all QSOs from
1975 on are valid.

The log must be certified by a radio
association and must include the station,
date, time, mode, report, and band. SWLs
also may qualify. Send QSLs for files and
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SL's...
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US or Foreign Listings

callbooks

Here they are! The latest editions of the
world-famous Radio Amateur Callbook
are available now. The U.S. edition
features over 400,000 listings, with over
75,000 changes from last vyear. The
Foreign edition has over 370,000 listings,
over 50,000 changes. Each book lists calls
and the address information you need to
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Get the most out of going mobile with
KLM's hot new MAXIMIZER base/mobile
and handi antenna series. Single and
multiband models from 21 to 440 MHz
deliver MAXIMUM coverage and per-
formance without frills or compromise.

Electronics Inc.
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MAXIMIZER mobile sampler: TA-series:
1/24 whips for 144, 220, and 440 MHz
voltage protection.
1/4% monopole with powerful
magnet mount.
WL-series: center loaced whips for
28/21, 28 and 50 MHz
5/81 + 3/8\ whip for 432
MHz
multiband whips for 15/10/6/2
meters or 10/6/2 meters.
high gain 1/4A for mobile/
handie applications

There's more' See your KLM dealer or
write for a catalog.

KLM Electronics, Inc. P.O. Box 816,
Morgan Hill, CA 95037 (408) 779-7363
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10 IRCs to BRYLA, c/o Ziza PT2LS, PO Box
07/0004, 70000 Brasilia, DF, Brazil, South
America.

On the BRYLA net, you can find Eva
PY2PE, DXCC Honor Roll member, Tessy
PS8YL and Marilia PY4AKL, who both
have more than 300 countries, Inge PY2JY
with 290 countries, and PY2ADI with 172
countries. Ziza is BRYLA Award Manager
with hundreds of first-class awards in-
cluding 5 BRYLA Awards which were en-
dorsed alt CW.

When propagation is fine, Japan,
Hawaii, New Zealand, Australia, and
many other first-class DX stations are
available.

A general CQ is called aiming the beam
to South Africa, Asia, or Europe, and traf-
fic is passed just like other international
nets. Each YL is listed and one by one they
QSO the other participants. No ‘chats”™
are allowed during these two hours so all
calls can be answered. Only a call and re-
port will be given by each YL.

Another very funny award was created
by Inge, the WBYL (Worked Brazilian YL)
Award, and it has been offered since the
first day of 1981, with the first request
coming from South Africa. Just contact 8
Brazilian YL stations and form the words
"BRASIL YL" using any one letter from
each sutfix. One of the YL stations must
be a PY2. Any band, any mode. The stan-
dard log is required, including station
worked, date, time, mode, report, and
band. SWL entries are also accepted.
Send QSLs with 10 IRCs for return post-
age to Inge Tobias de Aguiar PY2JY, Rua
Texas 448, 04557 Brooklin Novo, Sao
Paulo, Brazil, South America.

Inge is so enthusiastic for radio, she
was the first YL to operate VHF from a hot-
air balloon flying over Sao Paulo, on
August 18, 1974. She was with her hus-
band Jose PY2JO and Vitorio Trufti, bal-
loonist and proprietor.

She also participated in two DXpedi-
tions to Arvoredo Island in 1975 and 1980.
This iIsland is the most beautitul smalt
isiand in the world and is located at 46°
10° W and 23° 58’ S, 176 miles from Rio de
Janeiro. It was developed and maintained
by Fernando Edward Lee.

There are hundreds of birds and fishes
which come from distant places to the
Island. The island also has the largest
wind alternator in the world, a lighthouse,
solar water heating, a rainwater resefvoir
with a 1-million-liter capacity, and coco-
nut trees which give 12,000 liters of coco-
nut milk each year, There Is also a 70-ton
crane which can easily lift a 3-ton yacht
into a specially-designed tank. Paradise
on Earth, says Inge.

A new net is being planned and studied
for 14288 kHz on Wednesdays at 2330
UTC. It will be beaming toward the USA
and Canada.

LIBERIA

Brother Donard, Steffes, C.5.C.
EL2AL/WB8HFY

Brothers of Holy Cross

St. Patrick High School

PO Box 1005

Monrovia, Republic of Liberia

Liberia is on the westernmost point of
the great continent of Africa. Most of the
country is nearly at sea level, aithough
there are parts of the interior that rise to
somewhat over a thousand feet. For what-
ever reason, the amateurs in this country
enjoy excellent communications condi-
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tions with the United States, all of Europe,
and In the direction of Russia during the
greater part of the year. It seems to be weli
situated geographically and it is in the
GMT time zone.

The amateurs in the country number
less than a hundred and most are not
natives. The reason for this situation is
simply that Africans have had little oppor-
tunity to learn amateur radio and, for the
most part, they do not have the money to
purchase and operate radio equipment.
Very few of the cities have electrical
power and those that do have it foronly a
part of the day.

The Liberian Amateur Radio Associa-
tion (LARA), under the direction of Mr.
Benjamin Walcott, Is doing everything in
its power to reverse those statistics.
Radio classes are being run in increasing
numbers and the response is very gratify-
ing. In Monrovia, a course is being taught
currently at St. Patrick High School, and
the turnout is over a hundred persons of
all ages and Includes both men and
women. These classes operate under
great difficulty since textbooks are not
available and things like code oscillators
are rare. The students must rely on class
notes and on duplicated pages which are
prepared and handed out by the Instruc-
tor. Many of the people have tape re-
corders, which are a great help.

When the students are licensed, there
is the problem of equipment for them to
use. The assoclation plans to gradually
set up club stations in strategic areas so
that those who do not have their own
equipment may have access to a club sta-
tion. At the present time, there is one such
club station in operation. The equipment
for these club stations will have to come
from amateur triends in other parts of the
world. The station which is presently oper-
ational was donated by a radio club in
Barberton, Ohlo.

The Telecommunications Ministry here
in Monrovia has neither the personnel nor
the tunds to test and evaluate applicants
for amateur licenses. The government
relies on the LARA to do this job tor them.
The LARA instructs persons interested in
amateur radio, tests them, and when they
have met the requirements, recommends
them to the Ministry for licensing. This
system is working remarkably well and
the cost to the government is minimal.

Amateur radio In Liberia is proud of its
record of performance in times of emer-
gency and disaster. It measures up to the
high standards of amateur radio around
the worid, and it Is the aim of the LARA to
expand the numbers of operators, in-
crease amateur activity, and at the same
time maintain the high standards at which
it now functions.

(Brother Donard is Secretary of the
Liberlan Amateur Radio Associa-

tion.—Ed.}
GREAT BRITAIN

Jeff Maynard G4EJA

10 Churchtields
Widnes WA8 9RP
Cheshire, England

The continuing growth of interest in
amateur radio in the United Kingdom was
evidenced recently when the Radio Socl-
ety of Great Britain (RSGB) held a Na-
tional Amateur Radio Convention at the
National Exhibition Center near Birming-
ham. The NEC is a prestige exhibition‘and
conference center with its own airport,

railway station, and hotel complex situ-
ated more or less in the center of England
and well served by motorways (freeways).

| had previously visited NEC for trade
shows such as Communications 83 and
the international Business Show and had
found parking easy and queues minimal.
Not so with the RSGB, who, although us-
ing a hall of adequate size, had arranged for
only two ticket counters to be open. This
meant a wait of some twenty minutes in a
fresh breeze which at least sharpened our
minds for the coming fray.

The majority of major importers were
exhibiting the latest in Japanese micro-
processor-controlled black boxes. | tried,
unsuccessfully, to find a new rig that per-
formed better than my FT-101 rather than
just outdid it in numbers of knobs. There
are no longer any indigenous manufac-
turers of HF gear in the UK. However, we
do have some able representatives in the
specialist scene including Microwave
Modules and Wood & Douglas. MM dis-
played its range of transverters for 2
meters and 70 centimeters, together with
linear amplifiers for these and higher
bands. Perhaps their most innovative
product (and one that always attracts
attention) is the Morse Talker. This micro-
processor-controlled device sends ran-
dom Morse at a user-selected rate and
then speaks the letters sent tor the pupil
to check his copying. As an option, the
model two will interpret{but not comment
upon!) pupil-sent Morse.

Wood & Douglas exhibited arange of 70
cm, 2-, 4-, and 6-meter kits, and modules
for the construction-minded operator. As
well as traders, the exhibition hall included
the various support groups such as the
RSGB (showing its extensive range of
books), AMSAT-UK, selling the newly-pub-
lished Technical Handbook, Navy and Air
Force Amateur Radio Societles, the Radio
Amateur Invalid and Bedfast Club, and
BARTG (the British Amateur Radio Tele-
printer Group).

With most of the stands 5 deep in ex-
cited people clutching tor leaflets, it was
something of a relief to take a break for
lunch. This is an area in which we have a
little to learn from the US. The choice at
NEC was to queue for halt an hour for a
very soggy beefburger or (as we did) walk
over to the attached Metropole Hotel and
pay over the odds for an average meal.

Many believe that the intense interest
in amateur radio is a spin-off from the
recently legalized CB service (27 MHz, FM,
4 Watts) which many are tinding frustrat-
ing and uninteresting (surprise, surprise!).
Lots of ex-CBers are furlously studying tor
the radio amateurs’ examination, which
twice yearly opens the doors to those
answering the questions correctly.

Some early problems with CBers
spreading into the 10m band have now
largely disappeared. My own local cow-
boy was discouraged from using 28.1 for
SSB by some 200-Watt RTTY tests | ran!
There is, however, some worry over here
about the 10m band and its lack of use
during quiet sunspot periods. Moves are
afoot to encourage FM around 29.6 for
mobile-to-mobile working {many 2m re-
peaters are very busy indeed).

Cheap CB rigs ($25.00 to $50.00) are be-
ing snapped up and converted from 27 to
29 MHz quite easily. Although low in price,
some of these are from well-known names
such as Icom and otter a range of facili-
ties including 40 channels.

The RSGB is encouraging 10m usage by
promoting a new 28:-MHz Counties Award.
This requires contirmed contacts on 10m
(any mode) with 40 UK counties/Scottish
regions from the total ot 77. Contacts
must be made after April 1, 1983. The
award is tree to RSGB members and $3.00
to others.

FRANCE

Claude Guee F1DGY
11 Rue Emile Labiche
28100 Dreux, France

2M FM REPEATERS

About 25 FM repeaters are located in
France. Placed on 15 channels in 25-kHz
steps, they can be found between 144.725
and 145.175 MHz, with a +600-kHz offset.
ERP is between 20 W and 200 W. Some are
very busy.

70-CM FM REPEATERS

France has about 10 of these repeaters.
Present channels of the machines will be
moved, but all have a ~ 1600-MHz offset.

AWARD: DIPLOME VILLE DE PARIS

HF bands: Class 1—contact 20 arron-
dissements, Class 2—contact 15 arron.
dissements, Class 3—contact 10 arron-
dissements. All contacts after January 1,
1946. A log book certified by an otticer of
the national organlzation is required. Fee:
30 FF (IRC).

For YL: 10 arrondissements, or 20 for
"diplome d’honneur.

Diplome manager: Bernard Louis F5BL,
15 Place d’Aligre, 75012 Paris, France.

WORLD COMMUNICATIONS YEAR

For this event, French stations are au-
thorized to use a TO pretix

SATELLITE ACTIVITY

RACE (Radio Amateur Club de I'Es-
pace) is supporting ARSENE (Ariane Ra-
dio Amateur Satellite Enseignement Es-
pace). This satellite is scheduled to be
launched by Ariane 1V by the end of 1985.
Two modes are planned: B and F (2.4 GHz
and 435 MHz). The orbit will be an equato-
rlal ellipse. The president ot RACE is F8ZS
and the vice president is FBYY.

SWITZERLAND

Peter W. Frey HBO9MQM
PO Box 1127

CH-5401 Baden
Switzerland

As in most other Western countries
repeaters are an Imporiant aspect of ama-
teur radio in Switzerland. However, in the
last couple of years, many amateurs in
this country have grown increasingly
skeptical about what some call "‘garbage-
in-garbage-out machines.” They charge,
for example—not entirely unfounded—
that repeaters tend to promote bad oper-
ating practices and that the ditference
between what you hear on 27 MHz and on
145 MHz has become rather marginal.
Monitoring a 2-meter repeater like HBIAN
near Zurich, the biggest Swiss city, for a
day can indeed be a frustrating ex-
perience: QSOs abound with CB-type lingo
and their content is only too otten in viola-
tion of the rules. (Remember, for example,
that third-party trattic of any kind is an ab-
solute no-no in almost all of Europe!)

So far, repeater jammers In Switzerland
haven’t had to fear much in terms of get-
ting caught. Some repeaters, like HB9F on
top of Mount Schilthorn (known to James
Bond 007 movie addicts as “*Piz Gloria”) in
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the Bernese Oberland or HBIRW on top of
the Parpaner Rothorn in the southeastern
part of the country, are situated well
above 9000 feet. They cover a great part of
Switzertand and considerable portions of
neighboring countries, thus making it a
rather difticult task to locate and track
down a jammer. On top of that, the radio
surveillance people of the Swiss PTT can't
provide as much help as the amateurs
sometimes expect. They are facing
enough problems already in coping with
the messy 27-MHz sityation in this
country.

For the otficlals of the Swiss national
society, repeaters are a constant item on
the agenda. It's the business of repeater
coordinating that sometimes gives them
headaches. If you thought repeater coor-
dinating was difficult in the US, imagine
just how it is to coordinate repeater fre-
quencies when societies and authorities
of some five countries are involved!

The 2-meter band plan of the Interna.
tional Amateur Radio Union Region 1
(Europe, the Soviet Union, and Alrica) pro-
vides only for ten repeater channels desig-
nated RO to R9 with inputs located be-
tween 145.000 MHz and 145.225 MHz and
outputs 600 kHz higher. You don't need to
be a repeater-coverage expert to see that
it is close to impossible to cater to all
wishes with only ten channels available.
Therefore, repeater problems are an
everyday fare for the VHF managers of
Europe’s national societies

A tew years ago, one could even wit-
ness a “repeater war” in Central Europe.
The French national soclety unilaterally
decided to put into operation a couple ot
repeaters on frequency pairs well apart
from the internationally-agreed-on chan-
nels and with inputs right In the middle of
the 2-meter-beacon band. The Austrians
closely followed sult. Through a lot of
negotiating across country borders and
shuttling around of channels, the problem
is now in the process of being resolved.
However, when you're experimenting with
HB9W, the flea-power (36 mw!) S-meter
calibrating beacon on Zurich’s Mount Uto,
you still stand a good chance that your
test is rendered useless because of con-
stant interference. The input of an
Austrian repeater on Mount Valluga just
across the border is on exactly the same
trequency.

DENMARK

Hanne Nielsen OZ1CID
Hvidovrevej 468

2650 Hvidovre
Denmark

In Denmark we are 8000 radio amateurs
strong, and about 7000 are members of
EDR (Experimenterende Danske Radio-
amaterer). Under EDR we have 60 local
divisions of varying size

The Copenhagen Division, or as we call
it, club, is the biggest, with 300 members.
We have our own house bought in 1974
The club was tounded in 1932 and we have
just celebrated our 50th jubitee.

During the week, we have many activ-
ities. Monday evenings we have a com-
mon meeting with lectures upon different
technical sides of our hobby and after-
wards comfortable talks over a cup of cof-
fee and some eatables. Of course, the
club station is on the air with the call
OZ5EDR.
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The EDR Copenhagen Division QTH.

Tuesday we have laboratory evening,
where members can receive technical
assistance for their problems with sta.
tions or construction projects or, as a
group, we start some new projects. Four
to tive days every week, except in the sum-
mer time, we have technical courses and
CW courses for those who want to have a
license or upgrade their present license.

In the clubhouse, we have a laboratory,
library, VHF/UHF shack, HF shack, in-
struction room, otfice, dining room, three
apartments for leasing to members, a
workshop, material rooms, and a newly
established museum for radio amateurs.
Outside the house, we have an antenna
mast with HF/VHF/UHF beams.

Many weekends we join into the ditfer.
ent national and international contests on
both CW and SSB. Joining in Field Days
and the Jamboree on the Air are also
some of our activities. We also do a lot in
award hunting. That special side of our
hobby hasn't been going on for more than
4 years, but through many QSOs and a
fine award manager, we now have got 104
different awards decorating our walls,
many from 73 magazine. We have also
founded 2 awards: The Copenhagen
Award founded many years ago, and the
02Z Prefix Award founded on the occasion
of the 1982 jubilee.

The house we own is very old. Every
weekend some members work on it as
there Is always something to do and we
are not able to pay workers from outside.

It's very nice, as a chairman, to see that
our hobby, amateurradio, is flowering, not
only in the Copenhagen Division of EDR,
but everywhere. If any radio amateur in
the USA should visit Copenhagen, you
woulid be very welcome to visit our club

SWEDEN

Rune Wande SMOCOP
Frejavagen 10

8-155 00 Nykvarn
Sweden

SCANDINAVIAN HORIZON

"“Do you always carry your radio with
you whenever you travel?” the customs
lady asked me at Logan Airport in Boston,
Massachusetts, when | unloaded the two
40-pound boxes with ham gear in addition
to our 5-person family luggage. "'Yes, | al-
ways do,” | replied, and she let us pass
through.

Most of us hams like to have our radios
with us when we'travel. It sure is fun to ex-
perience how the bands sound at a distant
location from home. A 2-meter FM hand-
held can glve you iots of opportunities to
meet local hams during a vacation in a for-
eign country. Many of you Americans
have been fortunate enough to be able to
use ham radio far away from home while
in the service overseas. However, only
some twenty years ago or less, a citizen-
ship in the licensing country was required.
Luckily, this has changed in recent years.
Many countries now have formal recipro-
cal agreements for temporary licenses for
foreign visitors.

A DREAM COMES TRUE

You are planning your trip to some for-
eign country and you would like to operate
ham radio while staying there. Start your

Club station of
Copenhagen division
ot the EDR

OZS5EDR

planning well in advance. If you have no
information on licensing in the country
concerned, write to thelr telecommunica-
tions authorlty or the amateur radio or-
ganization in that country for information.
Addresses can be found in ham maga-
zines and in the Callbook. The easiest
way, though, is to write to your own na-
tional amateur radio organization for
reciprocal licensing information.
Generally speaking, the following
things are common in most European
countries:
® A reciprocal licensing agreement be-
tween the two countries
® Application required
® Processing time, one to three months
® License issued for a period of maximum
three months each calendar year
® Operating privileges in accordance
with the class of license in the country
you visit which is closest to your own
license
® You have to follow the regulations in
the country you visit which can differa lot
from what you are used to back home, es-
pecially maximum power limits and fre-
quencies used
There are some important differences
from country to country. The following is
currently valid for each of the Scandina-
vian (Nordic) countries.

Denmark. An application with the fol-
lowing data shou!d be sent to Radio-
tekniske Tjenste, Tilladelsessektionen,
Istands Brygge 83 C, DK-2300 Kobenhavn
S, Denmark: Name and address of appli-
cant, date of birth and town, citizenship,
callsign and class of license, time period
for the stay in Denmark, address in Den-
mark, any remarks, and date and sig-
nature.

A photocopy of your license, certitied
by two persons, should be attached to
your application. This procedure is ac-
cepted for applicants from the USA, Cana-
da, Brazil, Australla, Portugal, Swit
zerland, France, Spain, Luxembourg, Bel-
gium, West Germany, Great Britain, Hol-
land, Icetand, Sweden, Norway, and Fin-
land. Amateurs from other countries have
to supply documents stating the require-
ments for a ham license in their country in
addition to the license document.

The fee, 20 Danish kroner {around
$2.50), shall be paid when arriving in Den-
mark. A special money order form sent
with the license should be used. The same
procedure applies for the Faroe Isiands
prefix QY.

Finland. The Finnish amateur radio or-
ganization, SRAL, has a somewhat differ-
ent status than what is common in other
countries. It is mandatory to be a member
of the SRAL when being aham in Finland.
Your application sent to the SRAL will be
handled faster than it sent directly to the
licensing authority. The address Is Suo-
men Radioamatoorlliitto r.y., Postilokero
306, SF-00101 Helsinki 10, Finland.

The application shall state your com-
plete name and address, citizenship, fixed
station address in Finland, time period for
the stay in Finland, any remarks, and date
and signature.

A photocopy of your license and per-
sonal identification (photocopy of pass-
port or similar document) is required. Fin-
land requires reciprocal agreements. Non-
Finnish citizens are prohibited from work-
ing mobile ham radio.

The fee is 38 Finnish Markka {around
$8.50) and the license is sent COD,

Norway. Norway also requires a recip-
rocal agreement, and application shall be
mailed to Norwegian Telecommunica-
tions Administration, Radio Inspection
Oftice, PO Box 6701 St. Olavs Plass,
N-Oslo 1, Norway.

Preferably, you should send for their ap-



TU-470

e Full featured RTTY to 300 baud
plus CW terminal unit.

¢ 3 Shifts, active filters, remote
control, xtal AFSK, FSK, plus

much more.
Suggested retail price..$499.95
Introductory offer. . . $429.95

Offer Expires 9-1-83

TU-300
¢ RTTY terminal unit to 300 baud
« 3 Shifts, active-filters, xtal AFSK,
FSK, plus more.
kit $289.95
wired $399.95

TU-170A
¢ Single shift RTTY terminal unit.
* Xtal AFSK, FSK, active-filters and
more
Kit $189.95
wired $289.95

TU-170

¢ Single shift RTTY terminal unit.

o Low cost, AFSK, active-filters.
$149.95
(Kit only)

DM-170
¢ Single shift RTTY demodulator
e Low cost, active-filters, autostart
$47.95
(Kit only)
SALES ONLY

1-800-HAM-RTTY

Flesher Corporation
P.O. BOX 976
~23 TOPEKA, KS. 66601

+~ See List of Advertisers on page 114
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IMPEDANCE

|
T AP-144D D
L ? AP-144DM

AP-144DII - this 5/84 + 5/84 collinear
base station vertical for 2 meters
delivers significant gain over a
groundplane. Built-in lightning/static
arrestor. Rugged construction sujtable
for marine applications, too.
APP-1434DIIl - UHF disc radials ex-
tend gain performance to 430-440
MHz.

See your KLM Dealer
or write for our
complete catalog
P.O. Box 816

Morgan Hill

Electronics Inc. caiitornia 94035

LISTEN
TO THIS!

UW2M is a FM Transmitter
that plugs into the
phone jack of most H.F.,
V.H.F. and U.H.F.
radios. You can now
monitor your favorite
H.F., V.H.F. or U.H.F.
frequency up to 100'
away using the W2M and
your H.T.

The W2M s a
controlled F.M,
transmitter built insice
a standard 1/4" phone
plug. The W2M will
transmit the audio from
your H.F., V.H.F. or
U.H.F. radio to vyour
H.T.

The W2M requires your
H.F., V.H.F or U.H.F.
radio to have a 1l/4"
phone Jack and output
impedance of 3.2, 8 or
16 ohms. For radio
having an 1/8" headphone
Jack, use a 1/8" to l/4"
adaptor.

when ordering specify
operating frequency of
your H.T.

ONLY $19.95

To order, send check or
money order to:

S and T Electronics ~259
1401 Rae Lane

Madison, WI 53711

For C.O.D. order call

Carol at 608/274-2599.

satisfaction guaranteed or
full refund.
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plication form which includes about the
same data to be filled out as for the other
countries. It you intend to operate mobite,
the registration number of your vehicle
shall be stated. If you intend to rent a car,
you can state that. One important ditfer-
ence is that you have to enclose a Certifi-
cate ot Good Conduct issued by your local
police authority.

It you are a toreign citizen but aresident
in Norway, you can apply for a license one
year at a time. The prefix then is LAQ. Op-
erations from the Norwegian territories
JWO, JXO, and 3Y0 are under separate
regulations.

The tee is 50 Norwegian kroner {around
$8.00), and shall be included with the ap-
plication.

Sweden. Together with Denmark, Swe-
denis one of a few countries that does not
require reciprocal agreements. We have
agreements, however, due to the reason
that otherwise we wouid not be able to
operate in countries where they require
such formal agreements. The application
torm includes the regular data and shall
be sent to The Swedish Telecommunica-
tions Radio Department, Licensing Sec-
tion, S-123 86 Farsta, Sweden. The ap-
plication can be written In Swedish,
Danish, Norwegian, English, French, or
German. A copy of your valid license anda
Certificate of Good Conduct (impunity)
issued by the police authorities in your

native country must be included. In cer-
tain countries, such a certiticate cannot
be obtained. A certiticate issued by the
applicant’s amateur radio organization
must then be included.

The fee Is 80 Swedish kroner (around
$13.50), and shall be sent after you have
received your temporary permit. They
prefer not to receive payments in ad-
vance.

Any toreign national with permanent
residence in Sweden tor a considerable
time (currently 3 years) can get a perma-
nent Swedish license. It holding a foreign
ticense, the equivalent Swedish license
will be issued without any further exams.
However, one obstacle to getting the high-
est class of license, class A, Is the code
proficiency requirements. Most countries
have 12 wpm as their highest code speed.
A code exam at 16 wpm will solve that
problem.

In both Finland and Sweden, you use
your call followed by /OH or /SM and a
number stating the district where the
radio transmitter is used temporarily.

LG5LG and SJIWL. These two callsigns
belong to the same station located on the
border of Norway and Sweden, not very far
from Oslo, the capital city of Norway. The
place is called Morokulien, a name com-
bined of the word "fun’ in those two lan-
guages. it Is not a separate DXCC country,
but you can operate this amateur station

without any reciprocal agreements. The
only requirement is that you show your
valid ham license when visiting the
station. You can rent the house with the
station if you would like to spend a few
vacation days there. However, if you want
to rent, you are advised to make reserva-
tions.

COMPARISON WITH THE US

As a comparison, the reciprocal licens-
ing for visiting hams in the US is very fa-
vorable. There is no fee, the license is is-
sued for up to one year at atime and is re-
newable, and the processing time is short
{usually sent by return mail), although the
application form states 60 days. However,
it your country does not have a reciprocal
license agreement with the US and you
want to operate from there, you can take
the exams at an FCC (Federal Communi-
cations Commission) office. US citizen-
ship is not required, and you can go
through all exams at the same time it
agreed upon by the local FCC oftice. You
start with (e.g.} the 20-wpm code and then
take the combined Technician/General
class 70-question exam. tf you pass, you
can continue with the Advanced written
exam and tinish with the Extra. Then you
just walit tor the mail.

CONCLUSION

It you plan to visit a toreign country, ap-
pty for a license and you get a chance to

meet the people. That is much more re-
warding than all the tourist attractions in
the world.

WEST GERMANY

Hans J. Schatk DJ8BT
Hammarskjold-Ring 174
D 6000 Frankturt 50
West Germany

FROM AMSAT/DL

The ESA (European Space Agency)
tixed—as of this writing—the launching
date for the ARIANE flight as June 3, 1983.
Expected for this tlight was the carrying
of the European communication satellite
ECS 1 as well as the AMSAT Phase:IlIB
satellite. Further ARIANE starts are
scheduled for August and November,
1983, as well as January, 1984.

See box for contest results.

ANTARCTIC EXPEDITION

Presently on a visit to the Antarctic is
Loy Y44YK. He is scheduled to be QRV as
Y83ANT in the near future. His equipment:
two transcelivers with 150-W input, Type

Call Qso
1. Y39%0 298
2.11TXD 253
3. DKBNG 245
4.1T9ZWS 265
5. SMBASD 243
6. W3FV 196
7.1C8POF 229
8. OH11 248
9. DJ2YA 160

10. 4Z4KB 176

11.1BJRA 139
12. KB2VO 173
13. YO3AC 123
14. OE2SNL 123
15. DJ6QTICT3 106
16. Y79XN 143
17. AN7NS 11
18. HCSEA 137
19. ON7KK 154

20. UV3FD 168

21. EA3BLQ 107

22. EA30L 247

23. YVI1GU 126

24, DLBQP 73

25. EA1AEB 154
26. DJOIR 79

27. DJIXT 78

28. EABZZ 73

29 K1LPS 73

30. KJ2N 67

31. OK2BJT 74

32. DF1LX 61

33. OK2SPS 83

34 KBWZ 60

35. DFBAI 66

36. DJ2YE 0

37. DF6ZY 52

38. F6DBY 7

39, Y23vB 76

40. KP4BJD 66

41 EASCVR 73

42. SMBBUY 51

43. WBAUBD 34

44. EAQIZ 67

45. W3AOH 75

46. LU3DSU 51

47. EA7BBK 74

RESULTS OF THE 15TH EUROPEAN
DX CONTEST WAEDC 1982 RTTY

Single Operator

QTC Multi Score
561 222 190698
467 195 140400
328 245 140385
461 174 126324
441 184 125856
324 209 108680
417 152 98192
418 147 97902
386 172 93912
150 191 62266
280 124 51956
109 131 36942
265 94 36472
174 117 34749

89 m 33345
254 78 30966
230 76 25916

61 122 24156

0 154 23716
140 77 23716
244 65 22815
[ 82 20254
0 138 17388
168 69 16629
0 101 15554
152 54 12474
136 56 11984

84 75 11775

27 94 9400

88 60 9300
127 46 9246
113 52 9048
147 35 8050

54 65 7410

98 41 6724

0 70 6300
123 35 6125
0 82 5822
50 46 5796
0 77 5082
0 67 4891
77 34 4352
53 46 4002
0 57 3819
0 50 3750
0 73 3723
0 42 3108

48. SM5BRG 40 101 18 2538
49. EA3DMP 49 0 45 2205
50. DLBCX 44 0 46 2024
51. VK2BQS 20 41 30 1830
52. DK5KJ 30 25 26 1430
53. Y33UO 37 1 28 1344
54. YO8FR 48 [ 27 1296
55. Y22UL 22 40 18 1116
56. Y33TA 21 39 13 780
57. DK4IS 23 0 12 276
58. VK8BE 13 0 20 260
59. YJBTT 13 0 18 234
60. JATKM 4 0 8 32
Multi-Operator
1. LZ1KDP 367 742 196 217364
2.120M1 329 576 209 189145
3. OH2AA 327 519 188 159048
4. G3UupP 272 497 188 144572
5. HG5A 257 508 178 136170
6. OHBTA 274 428 160 112320
7. EB1BM 310 10 310 99200
8. YO3KPA 209 306 108 55620
9. UK4LAM 136 169 58 17690
10. YO5KLK 157 0 79 12403
11. DKOOW 49 86 50 6750
12. OK3RJB 79 25 63 6552
13. JA2YKA 34 20 44 2376
14. JA6YDH 05 10 02 30
SWL
Name QSO QTC Multi Score
1. Stig Kahr {02} 302 469 180 138780
2. Alexander 1. Yurchenko {UBS) 283 440 165 119295
3. Hans Waterstraat (Y2) 207 226 189 81837
4. Werner Ludwig [{o]0] 209 236 174 77430
5. Vaclav Cesak {OK) 166 148 143 44902
6. Frans van Oostenbrugge  (PA) 1m 86 79 15563
7. Jaromir Marisler {OK) 140 47 7 13277
8. Jindrich Bozek {OK) 82 76 19 3002
9. V. I. Yermolenko (UC2) 35 41 24 1824
Trophy winners, Single Operator—Y39XO (Europe), W3FV (North America),
4ZAKB (Asia), DJ6QT/CT3 (Africa), HC5EA (South America), and VK2BQS
(Oceania); Multi-operator—LZ1KDP (Europe), and JA2YKA (Asia); SWL—Stig
Kahr (Europe).
Checklogs: DETKWD, DE4TTY, DL1VR, OK3JKF, K8CV, PETHQR, Y43WK,
Y55ZF, YU7AM, and SWL-W8 John Mathews. Contest manager: DF7FB, tnx to
DEBBUS
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TOLL FREE ORDERS « 1-800-826-5432
AK, Hl, CA OR INFORMATION « (213) 380-8000

MINIATURE 13 VDC RELAY
6 VDC RELAY | CONTACT SPN.C THE ELEGANT
<=, SUPERSMALL 10JAMP/@ 120\VAC
2D GppT RELAY ENERGIZE COIL TO
m GOUD]COBALT OPEN CONTACT so LUTION
CONTACTS COIL 13 VDC 650 OHMS ase
RATED 1 AMP AT 30 vDC. JISPECIAL PRICE $1.00 EAC O
HIGHLY SEnSITIVE. TTL T e pccemp FOR
DIRECT DRIVE POSSIBLE Ly 0 5 Ml;TERS
OPERATES FROM 43 TO & 5 KEY 1 ’1 ‘20 -
6 v. COIL RES. 220 OHM : $1.00
13/16" « 13/32° = 7/16 ~—— EACH Problem'
AROMAT # RSD-6V CONTAINS 5 SINGLE-POLE . .
$1.50 EACH NORMALLY OPEN SWITCHES VERTICAL :
10 FOR $13 50 MEASURES 3 3/4" LONG How to get top dollar,
1 . . .
120V INDICATOR | e SEL. i OMNI-GAIN omnidirectional, performa-
W= ; EACH . nce, lightnin rotection
NEON INDICATOR RATED | CONTAINS 6 SINGLE-POLE HALFWAVE o 2 B 2
o MO::[;’?E':, NORMALLY OPEN SWITCHES END FED and economy on §
4 ER AT = MEASURES 4 1/4" LONG B a meters?

100 FOR 365,00 L.E.D.’S NO RADIALS

STANDARD JUMBO

METERS DIFFUSED NO REFLECTED

1MA RED 10FOR $1.50

GREEN 10 FOR $2.00 POWER

YELLOW 10 FOR $2.00

25/16" SOUARE
PANEL METER

MOUNTS FLASHER LED

2 a"HoLE P geidi A v s BROADBAND
5.50 EACH RED JUMBO SIZE -

‘ 0-15V.D.C i FIXED OR

THIS 2-1/4 o & f%%ﬁ?,km PORTABL['.

SOUARE MET! ED H DER i

MEASURES [l o IO oo o REMOTE TUNING
2 KW PEP
~_WILL SUPPLY APPROX. 18 VDC AND

0-15 VDG FOR JUMBO LED
UPS SHIPPABLE
& INCLUDES A SMALL PRE-AMP TO

$4.50 EACH ¥ 19 FOR 65¢ 200 FOR $10.00
1 Gl BOOST SIGNAL LEVEL
Q ‘. ,' RCA PLUGS FOR LINE IN/OUT
o $4.50 EACH
SEND FOR FREE 40 PAGE CATALOG'!
COMPUTER | TRANSFORMERS
GRADE 5&

POWER SUPPLY W/ PRE-AMP
e Butternut’s
"gAzesoc\!:cosgos 5.6 VOLTS at 750 MA  $3.00 2-MCV -5
21z 0in - 43e” wioHgemp | ek woawre  tase ‘Super Trombone™'™
3 18V a1 650 MA $3i50 R3 may be the perfect

THIS SUPPLY WAS USED TO POWER
AN B TRACK/CASSETTE UNIT IT

Solution:

3,600 mtd. E
40VDC  $1.00

13/8” DIA = 3" HIGH :: \VI%LIS.:‘;A::P :;:g antenna for umdnmmlums ‘y_vl_'th pgtent'e'g

61460/mid: 24 VOLTS #1250 MA  $2.50 apartments, small lots or any fombone

60 VDC $2.50

138 DIA - 4" G A o o e limited space situation. It is a phasing sections, an
R e i DC WALL great antenna for hams who unbroken 15.75 ft. all

22,000 mtd. 15 VDC

2" DIA = 2 172" HIGH $2.00
22,000 mid. 40 vOC

2" DIA - 6" HIGH $3.00
24,000 mfd. 30 vOC

D.C. grounded radia-
tor, pre-set gamma
match, stainless steel
hardware and many

TRANSFORMER are concerned about neat
’ appearance and maximum
performance.

ALL ARE 115 VAC
PLUG IN

34" DIA = 4" HIGH $3.50
31,000 mfd. 15 VDC

1 3/4" DIA » 4" HIGH $2.50 R3’s self supporting radiator

72,000 mid. 15 VDC 4VDCat70MA 5250 other features.
2°DIA = ¢ HIGH $3.50 9VDC at225 MA  $3.00 is only 21ft-6.4m high x 1ft

180,000 mid. at 6V 165 VAC at 10VA  $3.50 , > »

B riDAre dzs MicHs1Eo | V7VACIsiTS00 MY $4io0 .304m wide at the basc.

CLAMPS TO FIT CAPACITORS 50¢ os | 22VDC a1 60 MA  $2.50 Assembly is quick and casy
for portable, marine, field day,
DX-peditions, or fixed
installations. 1t is complete

For more information, contact your

B e o TTCHES dealer or write for our free catalog.

ALL ARE RATED 5 AMPS @ 125 VAC
S.PD.T. S.P.D.T. S.PD.T.

Joson) (on-on) {on-of=cm) with remote tuner.
0C. S SOLDER LUG
:«gu:rf:;;ﬁmsh TERMINALS f?#gf:ﬁlsm
N S B R AVAILABLE THROUGH I )
10 FOR §7 00 100 FOR $80 100 FOR $80.00 DEALERS WORIL.DW IDE I Address
L

S.P.D.T. L
S.P.D.T. / opo.T. 3 .
(on-oft-on) f  (on-om)

(on-on) ‘ e~ | i
P.C LUGS [ oS Cit
NON-THREADED) THREADED SOLDER LUG =
glésqwz( ;" BUSHING =P[1 TERMINALS ?“'
S $1.00 EACH Q=" $200 EACH ; -

75¢ EACH 1""! 10FoRs9000 UT 10 FOR $19 00 "‘1 St./Pm\L
10 FOR $7 00 100 FOR $80 00 100 FOR $180.00

PC/Zip
CORPORATION

THE ANTENNA COMPANY BUTTERNUT

P.O. Box 4680 . ELECTRONICS CO.
Manchester, NH 03108 4ISA GARY AIRPORT BOX 356E Rte. 2
THEX 953050 o~ 106 SAN MARCOS, TX 78666

® OUANTITIES LIMITEO ® FOREIGN OROERS.
® MINIMUM OROER $90 00 INCLUOE SUFFICIENT

® USA' 3250 SHIPPING SHIPPING
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“Telow 215."" For antennas—dipoles and
tixed quads.

The club station of the West German
South Pole expedition (DPQAA) is presently
not QRV owing to iliness of the operator,
DF3LK.

GREECE

Anastasios D. Panos SV1IG
4 Voltairou St., N. Kosmos
Athens 411

Greece

The Ministry of Communications,
which is responsible for issuing licenses
for new amateurs, announced that 43 hob-
byists passed the tests in March. Exams
are held twice a year In Athens, during
March and September. Negotiations be-
tween radlo amateur officials of the Radio
Amateur Association of Greece (RAAG)
and the Ministry of Communications are
being made so that at least once a year ex-
ams are held in northern Greece (Thessa-
loniki). Newcomers 1o the hobby are
issued a C class ticket which allows them
to operate with 50 Watts on the HF and 5
Watts on the VHF bands, and this is the
only limitation. They are free to operate
any frequency in all bands and in any
mode.

Elections for RAAG's new board of di-
rectors were held in February with about
1000 members, but only the 360 licensed
members have the right to vote. The new
board of directors is as follows: Evan-
gelos Moustakas SV1AN, president;
Kostas Fimerelis SV1DH, vice president
Kostas Thanopoulos SV1IDC, secretary;
Manolis Darkadakis SV1IW, treasurer:
Dimitrios Konstantinou SV1GL. member;
and Dimitrios Alexandris SV1LL, member.

Elections are held once every two years
and candidates tor the board of directors
must be licensed members for at least 5
years. Members with the right to vote
must be licensed and have at least one
year in the association.

After a long waiting time, the new re-
peater R3 (145.075 in, 145675 out) was
placed at Heraklion, Crete Island. There
are some problems with the antenna sys-
tem, but these will be solved soon. Similar
problems, plus interference in the input of
the R2 repeater in Athens forced it out of
operation, and it is in the fine hands of
Dimitrios SV1GL. Besides the necessary
adjustments and the placement of a
duplexer, he is thinking of changing the
frequencies from R2 to R7

Kostas SV10E, is quite an active radlo
amateur, one of the few hams who are
working RS satellites, and the only one in
Greece who makes moonbounce QSOs.
His location is close to Hymetus Moun-
tain, about 6 kilometers from the center of
Athens. HIs shack is composed of Ken-
wood and Yaesu VHF rigs and he uses a
Kenwood transceiver for HF. His anten-
nas are a set of four (FIFT) yagis and sev-
eral dipoles for HF. He Is active on the
1296-MHz nets, using the yagi and a para-
bolic antenna of his own construction.
Kostas transmits the A5 mode and his 3-D
pictures were really impressive. He is anx-
ious to work the Phase Il satellite.

A visit to the Voice of America installa-
tion was made by the radio amateurs of
Greece. At this visit, a demonstration ot
high-power transmitters and antennas
was given at the transmitter site of Xanthi,
Greece. Most of northern Greece's radio
amateurs attended, and Bad SVOBK,
deputy director of the station, was pres-
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Konstantinos Gioulseren SV10E.

ent at the dinner. He showed them the big
complex of antennas used and the trans-
mitters and the voltage generators that
keep VOA independent from power lines

Attention: Here is required reading for
any radio amateurs coming into Greece
and bringing their gear. It is against the
law 10 bring a radio into the country if a
permit has not been issued by the Ministry
of Communications. If caught, you may be
charged with illegal possession andfor
use of radio, with up to two years impris-
onment and/or up to a $2,500 fine as
punishment.

ITALY

Mario Ambrosi I2MQP
Via Stradella, 13
20129 Milano, ftaly

On April 20, 1983, San Marino amateurs
changed their prefix. The new one is T77.
You will also have the possibility 1o work
them with a T71 prefix that wlll be released
only during contests and through the club
station, T70A.

The Yaesu FT-980 has been released for
the Italian market; the price should be
around $2400. If you are interested in buy-
ing something here, some of the most com-
mon prices in the market are: TS.930—
$2200, TH7DXX—$550, 3-500Z—-$145,
KLM 34XA—$750, and Callbooks-—3$60.
Luckily for us, our salaries are generally

lower than the American ones. Otherwise
we could end up buying too many rigs!

In Italy, the new WARC bands have not
yet been released, though we do hope to
get them shortly. Some of us have been au-
thorized to use 160 meters during contests
in 1982/83, but .now this frequency is again
completely oft Iimits. We do not have even
50 and 220 MHz, and as aresult, the 2-meter
band is incredibly crowded (only two MHz
are used, from 144 1o 146).

Repeaters are working in the 145.500/
145.800 segment, with a 600-kHz split. The
432-MHz frequency is staning to become
quite common, and repeaters are starting
10 be installed in the main cities.

We have two classes of licenses, a VHF
one that does not require any code profi-
ciency test and allows you to use 144 MHz
and up with a maximum input power of 10
W, and an HF class with a code proticlency
test of 8 wpm which permits use of all fre-
quencies with a maximum input power of
300 W. As a result of the easiness to obtain
the first license, there is a lot of activity in
the VHF sector. To give you an idea, here
are some of the distance records of the
local VHFers on 144 MHz: I4EAT, 7788 km,
using F2 propagation, 10AKP. 3628 km, us-
ing sporadic E, and I14EAT, 2500 km, using
meteor scatter.

14EAT has a personal record of 57 coun-
tries worked, and 22 other hams have ob-
tained more than 20 countries.

A recent announcement has been made
about the discovery of a new elementary
panticle. It is called the W panticle. The dis-
covery has been made in Geneva by a team
of 134 European and American scientists
headed by an italian. Many other ltalians
participated in this W particle project; a ma-

jor position Is held by Giorgio Goggi I2KMG
from Pavia, a city close 1o Milano. I2KMG
has just been credited with his country
3421318, thanks to the BY1PK card that was
his last missing one, and that places him in
the first position on the DXCC Honor Roll.

It's amazing to discover that I2ZKMG has
been abie to perform such an impressive
achievement on the air and In the lab con-
sidering also that his QRL is more than 200
miles from his QTH and that he can devote
time to DX only during the weekends.

Of the new particles, it has been said
that it is not yet 100% proven they reatly
are Ws, but that they “walk like Ws and
talk like Ws"; let's hope they will not make
too much QRM during pileups!

A new award was introduced in March
by the ltallan Amateur Association {ARI),
the hallan Islands Award. To obtain the
award, you must reach 10 points contact-
ing ditterent islands {or the same one on
ditferent bands). Full details on this award
and others will be made avallabie to you in
the future in this column. If you have a par-
ticular interest in ltalian awards, write to:
Award Manager, ARI, Via Scarlatti 31,
20124 Mitano, ltaly.

During the first quarter ot 1983, most ot
the interest of active hams in this country
was devoled to the various contests—
in particular, the 73 40- and 80-meter con-
test, the ARRL DX contest. and the WPX.
Big guns participate in them, fighting for
the first positions, and small fishes take
advantage of the situation to hunt for new
states or for new prefixes.

This year, propagation has not been too
good on the higher bands, but good open-
ings have been found on 40 and 80; W6s
and W7s have been worked easily without
too much power or big antennas. Good
scores have been claimed and some rec-
ords surely will be broken.

Other records are: on 432 MHz, I0MNI
with 1520 km; on 1296 MHz, 10SVS with
1520 km; on 2304 MHz, I1PE with 267 km
on 5670 MHz, I1RIP with 183 km; on 10
GHz, I0SNY with 1166 km; and on 24 GHz,
I13SOY with 73 km.

ANTARCTICA

SPA90:

THE WORLO'S LAST FRONTIER

ANTARCTICA

Harry A. Mills W4FD
Box 409 Bullard Route
Dry Branch GA 31020

Gene Brizendine W4ATE
600 Hummingbird DOr. SE
Huntsville AL 35803

Brian Combs KA3JXR/KC4 contacted
us in mid-October, 1982, seeking a high-
performance, low-angle antenna suitable
for long-haul amateur communications at
the South Pole. Happily, the Controlled-
Current Distribution antenna, (see Refs.
1.2,3), which has been in continual devel-
opment by WA4FD since 1959, amply fills
these requirements.

Excitement ran rampant among the
three of us, because Brian would have an
outstanding antenna, and our CCD would
be in the spotlight for the world to see
what it can do.

Since Brian's scheduled departure time
was October 25, W4FD immediately be-
gan the assembly of three CCD dipoles,
for 7, 14, and 21 MHz. Each was of very
rugged construction, necessary to endure
the {oad of the incessant west wind, mas-
sive snowstorms, and temperatures
which plunge to 100° F below zero.

Siple Station is located at the base of



the Antarctic Peninsula at75°55'S,83° W
on ice and over 4000 feet above sea level.
Since the ice is salt-tree, it provides a really
tall antenna-supporting insulator.

Here, the National Science Foundation
will continue to investigate the response
of the Earth’'s magnetosphere to the injec-
tion ot coherent ultra-low-frequency (ULF)
waves in the 2-3-kilohertz range. This re-
sponse includes wave growth, spectral
broadening, development of sidebands,
triggering ot ULF emissions, wave cou-
pling, and particle scattering. The existing
doublet for injecting the ULF waves lies
on top of the accumulated snow and is 13
miles (21.4 kitometers) long. During the
present Austral summer, the enormous
antenna will be raised above the surface
and its length doubied.

During 1983, transmissions will be
made to such satellites as the Dynamics
Explorer-1, the ISIS-1, and the ISIS-2 and
to support the SEEP (Stimulated Emission
of Energetic Particles) experiment. This is
an extremely brief glimpse of the Antarc-
tic investigations under the direction of
scientists at Stanford University, the Uni-
versity of Minnesota, the University of
New Hampshire, Bell Telephone Labora-
tories, and Utah State University, in
cooperation with the British Antarctic
Survey.

Brian KA3JXR/KC4 is age 32, married,
and the son of a minister. He has a great
interest in QRP operating, the outdoors,
and boating. On October 26, he departed
Calitornia for New Zealand, for titting of
winter clothing. He then went to McMurdo
Base to awalt weather suitable tfor a safe
landing at Siple Station.

Until about the end of January, mail ser-
vice is through FPO, San Francisco, New
Zealand, and McMurdo Base. From there
it Is distributed to Slple and South Pole
Stations by C-130 aircratt.

Brian writes {Nov. 30) “"We have now
gone over a week without mail or any
planes. However, life here is not hard. We
are warm and comfortable, with plenty of
tood, which is all that anyone could ask.
During the Austral summer months, we
may have as many as 40 people at the sta-
tion, doing varlous construction projects,
the .major one being to extend the ULF
dipole to 26 miles. By the end of January,
only eight of us who are staying tor the
winter will be left, to keep the station run:
ning on our own without outside help.

The P-Band antenna at Siple Station, Antarctica, is used to receive data from Nike-
Tomahawk rockets launched into the magnetosphere (US Navy photograph).

| am ooking forward to using the three
CCD antennas. | expect to be on the bands
regularly; also, other members of the sta-
tion wlil be using the equipment, so the
overall use should be quite high, because
there will be no mail until November, 1983.
The CCD antennas also sound just right
tor my QRP operations on CW around
21.170 MHz, beginning around the end of
December.

“"We have plenty of coax and fittings ot
all sizes that we will likely need.

HAM

HELP

| would like to getin touch with any hams
knowledgeable in using the Timex/Sinclair
1000 computer for Morse, RTTY, and other
applications.

Martin E. McCoy WBOTCZ/7
1365 N. 9th
Laramie WY 82070

If anyone can supply me with the man-
ual and schematic for a Lafayette HE-89
vto, | will pay for the copying and postage.

Greg Dickerson N4DBS
12453 Northwood Rd.
Savannah GA 31406

t am compiling a list of access codes
tor repeaters, and | need input from 73's
readers. Access codes tor open auto-
patches will be listed with permission; ac-
cess codes for closed (member-only) auto-
patches will not, but information about

how to join will be included. Also, please
indicate repeater power, antenna height,
coverage, and autopatch exchange. Lists
will be sent to all who contribute, and
others may receive it for an SASE and
copying costs. | would also like to hear
from others in the EMS and forensic medi-
cine fields (I am a CEMT and Deputy
Coroner).

Jett Howell WBIPFZ
PO Box 187
Milton KY 40045

| need someone to design and build a
frequency converter to convert trequen-
cles In the male voice range to the temale
voice range. | need to be my own
secretary

H. J. Hannifan NSEXI|

PO Box 812
Shawnee OK 74801

“During the present heavy work sched-
ule, several plans for amateur construc-
tion are being considered. The problem is
that the conduit carrying the coaxial
transmission lines to the tower is under 40
teet of snow. The major idea at present is
to utilize the aurora hut for a shack, where
we would install a Collins KWM-2 and the
HW-8. This plan gives a reasonable over-
ground run to the tower. A patch board
would be constructed, to mix and match
equipment

“Due to commercial schedules, we are
not able to meet the Sunday and Wednes-
day schedules originally planned for
amateur operating. We do come up a cou-
ple of times per week, atter 2000 hours our
time, on the Maritime Mobile neton 14.313
MHz SSB (catch us there for any tratfic).
ANl our linears are one kilowatt. | had not
heard that 10 MHz had opened up. We will
try to find a crystal for that band

"“We did not expect the 7-MHz CCD an-
tenna which you provided: it should make
lite very interesting, indeed. Forty meters
doesn’t really open up for us untll sunset
begins. This 24 hours of daylight is quite
hard on communications. Twenty meters
is our best band by far. It is the only one
that we can count on. Several hams have
asked me on the air about the CCD anten-
na; they all want to learn more about it. It
should be an interesting year!

“I have had my tirst experience with a
pileup! For a newly-licensed ham who is
still trylng to master the basics (like mov-
ing trom a net and tinding the other sta-
tion), a pileup is quite something. When it
happened, | had to shut down betore giv-
ing every station a QSO. Patience seems
to be the key to keeping everything rea-
sonably under control (perhaps some Val-
ium wouldn't be a bad idea, either).

Perhaps | could work more stations if |
only gave RST reports. But | don’t think
that is fair, so | spend some time with
every QSO.

| expect to use otf-duty time for study-
ing to till the gaps in my knowledge, so
that | can take the commercial examina-
tion for radio telegraphy and maritime en-
dorsements and the exam for the amateur
Extra.

“The weather so tar has been remark-
ably good. We have gone 9 days with clear
sunny skies. But very soon we will be get-
ting 5-6-day snows and winds. That is the
“whiteout” that you have heard of, when
you often can’t see more than a few feet in
tront of you; still, there is work out there to
be done. The Antarctic is easily one of the
most beautiful places that | have been.
The work is hard and often long, but we
are getting a lot done.

The zero humidity in Antarctica results
in violent lightning and atmospheric dis-
turbances, as well as auroral effects,
which subject antennas to many-thou
sand-volt stresses. For this reason, drain
resistors were installed across the capac
itors in the largest (7-MHz) CCD dipole
The heavy wind loading is a major struc-
tural consideration which was met by
assembling each antenna on a length of
500-pound-test monotilament fishing line
as a supporting messenger. Two 300-
pound-test monofilament lines were then
spiralled around the entire length of the
antenna, in opposite directions, with fre-
quent ties. Survival of the antennas now
depends upon the monofilament lines re
maining tlexible and not crystalizing in
the extreme sub-zero temperatures. Ends
of the 500-pound-test messenger lines ex-
tend beyond the antenna ends to serve as
insulators and also to provide a means for
anchoring.

Ideally, the CCD dipote is ted by 300- or
450-Ohm transmission line through a 1:4
balun located directly at the transmitter
output. This provides the best current bal-
ance and bandwidth, and band-changing
Is then only a matter of turning the
transmitter bandswitch. No matching net-
work or tuner is needed. However, at Si-
ple, the violent winds dictated the use of
coaxial line. which has a better chance for
sufrvival than even the heavy commercial
size twinlead-line types. Also, the antenna
tower being over 100 teet away. a con-
siderable run of line is exposed to possi-
ble damage by nature’s elements

The call KC3AAD will be used by
another statf member at Siple Station
Phone patches to families and triends will
be made on 14 and 21 MHZz and have first
priority. Brian asks only that callers wait
untli these are cleared, then general con-
tacts on SSB and CW are welcomed. The
most reliable band in the Antarctic has
been 14 MHz, so more activity Is expected
there. All contacts will be contirmed by
Brian's QSL upon his arrival home tollow-
ing the 15-month tour

A CCD antenna net was recently formed
by a group of enthusiastic users in the
Oklahoma area. Anyone interested in a
better antenna is invited to joln N6ATS
and the group on 7.203 MHz (3.843 MHZz_ al-
ternate) at 0100 UTC daily

For construction data for the improved
CCD, send an SASE to either of the
authors.

Reterences

1. Harry A. Mills W4FD and Gene Brizen-
dine W4ATE, "Antenna Design, some-
thing New," 73, October, 1978, page 282

2. Harry A. Mills W4FD and Gene Brizen
dine W4ATE, "The CCD Antenna—An-
other Look,” 73, July, 1981, page 50

3. Harry Longerich W4ANL, "'The CCD An
tenna Revisited,” 73, May. 1982, page 40
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Neville G. Harlech
Monitor Instruments
PO Box 116, Rosebery
Sydney, 2018

NSW Australia

Colin Dawson
Electronics Australia
PO Box 163
Chippendale, 2008
NSW Australia

Down-Under Depth Sounder

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

Reprinted with permission from the November, 1982, issue of Electronics Australia, PO Box 163, Chippendale, 2008, NSW Australia.

D epth sounders on plea
sure craft are primarily
used for simply measuring
water depth, although some

more elaborate (and expen
sive) models can locate fish

or even produce a scan ot
the sea bottom so that reets
and other sunken objects
can be located. The unit de-
scribed here talls into the
former category and, as

MONITOR

such, is designed to be easy
to construct and to operate

After all, what could be
easier than reading a tew
numbers off a digital
display?

pS7607A

Photo A. The digital depth sounder.
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The circuit was devel
oped by Sydney engineer
Neville Harleck whose com
pany, Monitor Instruments,
can supply complete kits tor
the project We at Elec-
tronics Australia simply
assembled the unit depicted
here and prepared the con
structional details

Once assembled, the kit
certainly looks the part. fwo
printed circuit boards—a
display board and a main
board —accommodate vir
tually all the electronics
and these are housed in a
white molded plastic case
Overall case dimensions are
a compact 125 mm W
140 mm D X 58 mm H

While the case is not
watertight, it is reasonably
weatherproof and should
stand up well to the rigors ot
the marine environment. Its
compact size also means
that you should have no dif
ficulty in tinding a suitable
mounting position for the
device regardless of the
type of boat you own
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Other features include a
bright 3digit LED display, a
sensitivity control, an alarm-
depth-set control, and a
feet/meters switch mounted
on the rear panel. A
U-shaped mounting bracket
allows the case to be tilted
to provide a convenient
viewing angle.

The audible alarm func-
tion is a particularly useful
feature. When selected, it
sounds whenever the water
depth decreases below a
preset level, thus eliminat-
ing the need for continuous
visual monitoring. The
danger of running aground
is never greater than when
the fish are biting, or you are
otherwise preoccupied!

Basic Principle

The principle on which a
depth sounder operates is
quite straightforward. An ul-
trasonic sound pulse is di-
rected into the water and
the time taken for the signal
to be reflected from the bot-
tom is measured. Since the
speed of sound in water is
reasonably constant, the dis-
tance the sound pulse has
traveled, and hence the

*SEE TEXT

VIEWED FROM
BELOW

Circuit diagram for the digital depth sounder.

water depth, can be easily
calculated. Fig. 1 shows the
essential elements of a
depth-sounder system.

First, the transmitter gen-
erates a short pulse of
200-kHz energy and, at the
same time, starts the clock.
The receiver subsequently
detects the reflected signal
and produces a pulse that
stops the clock. If the clock
is counting at the correct
rate, then the display will in-
dicate the water depth
directly in the appropriate
units (meters or feet).

Most of the important
functions of the transmitter
and receiver circuits are
incorporated into a single IC

TUNING

made by National Semicon-
ductor. This IC, designated
the LM1812, has been
around for some years now
and greatly simplifies the
design task for a practical
depth sounder. Fig. 2 shows
the block diagram of the
complete unit and should
be studied in conjunction
with the circuit diagram in
order to understand how the
instrument operates

8q
~.001 SPEAKER
e

A

Circuit Description

Our circuit description
starts with IC1a, which func-
tions as the timebase clock
This generates a 1-ms pulse
approximately every 800
ms. This pulse activates the
transmitter and resets the
display and alarm functions

IC1a, part of an MC3401
quad op amp, is wired as an
astable multivibrator which

RECEIVER CLOCK AND
uLtrasonic | & AMPLIFIER OEVECTOS OISPLAY
TRANSDUCER

POWER PULSE

OSCILLATOR GENERATOR

Fig. 1. Basic scheme for an ultrasonic depth-sounder circuit.

CLOCK
OSCILLATOR

OISPL AYS

ULTRASONIC TRANSMITTER/ " COUNTER/ DECOOER l_l l-l
vnAnsoucsnD “|RECEIVER PR LATCH "] DRIVER 1) "l
WALARM
TIMEBASE
PuLSE MU IVIBRATOR A T oseILLATOR
GENERATOR

ALARM SET

Fig. 2. Block diagram of the complete depth-sounder circuit. The transmitter/receiver is

based on a single IC.
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Photo B. Virtually all the circuitry is accommodated on two PC boards.

functions as follows: At
switch-on, both the non-in-
verting input (pin 2) and the
output (pin 4) are high. The
1-4F timing capacitor now
charges via diode D4 and its
series 3.3k-Q resistor. When
the voltage across the capac-
itor (and hence on pin 3 of
IC1a)reaches a critical level,
the output of IC1a goes low.

Since diode D4 is now re-
verse biased, the timing ca-
pacitor discharges via the

1.2-megohm resistor into pin
3 of IC1a. When the voltage
on pin 3 goes low enough,
pin 4 switches high again
and the whole cycle is re-
peated. The 10-megohm re-
sistor between pins 2 and 4
provides positive feedback
to speed up the switching
transitions.

The output of 1C1a thus
consists of a train of short
positive-going pulses. These
pulses are coupled to ultra-

sonic transceiver 1C3, count-
er IC4, and to the non-invert-
ing input of 1C2a which con-
trols the alarm function.
IC3 is the LM1812 trans-
ceiver chip referred to earli-
er. Both the transmitter and
receiver sections share a
common tuned circuit, con-
sisting of L1 and the .001-uf
capacitor, which makes for
easy tuning. Readers are re-
ferred to the National Semi-
conductor Linear Databook

Fig. 3. PC board for the depth sounder.
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for a detailed description of
this IC, as only a general de-
scription of its operation
will be given here.

The timebase pulse from
IC1a is applied to pin 8 of
1C3 via a 10k-RQ resistor. This
causes the transmitter to
“fire”at a frequency deter-
mined by the tuned circuit,
the output signal appearing
at pin 6. This is coupled to
the transducer via 12, a
parallel 3300-pF capacitor,
and a .01y blocking capac-
itor. The signal appearing
across the transducer thus
consists of a 1-ms burst of
200-kHz energy of about
150200 V peak-to-peak. At
the end of the 1-ms clock
pulse, IC3 reverts to the
receive mode.

Signals picked up by the
transducer are coupled into
the first receiver stage at pin
4 via a 100-pF capacitor. Fol-
lowing amplification, the
signal appears at pin3 and is
coupled into the next ampli-
fier stage via VR1, the sensi-
tivity control. It is this stage
that is tuned by the LC net-
work on pin 1

As far as the user is con-
cerned, the signal is not seen
again until it appears at pin
14, and by this time it has
been amplified, detected,
shaped, clamped, and
clipped so that we get a nice
clean negative-going pulse
from the supply voltage to
ground.

The functions of a few
other pins on IC3 should
also be considered before
moving on to the next sec-
tion. It will be noticed that
the timebase pulse is also
fed into pin 18 via a 3.3k-Q
resistor and series diode D2
This is done to inhibit the
detector during the transmit
time and thus prevent a
false output signal appear-
ing at pin 14. The 47k-Q re-
sistor and 0.22-uF capacitor
connected to pin 17 provide
a measure of impulse noise
rejection.

The 0.33-uF capacitor on
pin 9 is charged during the
transmit period and serves
to inhibit the second stage
of the receiver. As the



voltage across the capacitor
falls (at the end of the
transmit period), the gain of
the second stage increases.
This has the effect of filter-
ing out signals received dur-
ing the first few milliseconds
after the transmit pulse
Without this effect, echoes
from the boat’s keel or rud-
der could falsely trigger the
display circuitry and cause
an incorrect reading

The output signal appear-
ing at pin 14 is coupled to
1C1c which functions simply
as an inverter. The inverted
signal is then fed to IC1d
which is connected as a
monostable and functions
as follows.

Pins 9 and 4 of IC1 are
normally low and, because
of its 470k-Q feedback resis-
tor, 1IC1d will be latched
either high or low. When a
timebase pulse occurs, pins
12 and 10 are forced high,
and the feedback resistor
latches the device in this
state. When an echo is sub-
sequently received, it pro-
duces a positive pulse at pin
9 which is coupled to the in-

verting input of 1C1d and
hence forces pin 10 to go
low

Thus, the time that pin 10
stays high is the time from
transmit pulse to received
echo. Note that pin 10 stays
low until the next transmit
pulse, which means that any
echoes occurring after the
first have no further effect
on 1C1d. Multiple echoes
are thus ignored.

The signal at pin 10 of
IC1d is differentiated and
the negative-going pulse
coupled via diode D5 to the
latch-enable input (pin 10) of
counter 1C4

IC4 is an MC14553 3digit
BCD counter with multi-
plexed outputs. The counter
is reset to zero by the
timebase pulse on pin 13
and the trailing edge of this
pulse is used to enable the
latches in the chip (thus
displaying 000), ie., the
timebase pulse is differen-
tiated by a .0047-ub capaci-
tor and a 10k-Q resistor and
the resultant negative-going
pulse coupled to the latch-
enable input of 1C4 via D3

As soon as the reset pulse
has finished, the counter
starts counting clock pulses
from 1C1b. When an echo is
received, a negative-going
pulse is coupled through to
pin 10 via diode D5 as
above, and the counter data
is transferred to the latches
for decoding and display
The next transmit pulse
again resets the counter and
displays to zero and the cy-
cle is repeated.

Note that if no echo is
received, the displays will
remain on zero. This is be-
cause a latch-enable pulse
must occur before data can
be transferred to the
latches.

1C5 is a BCD-to-7-segment
decoder/driver chip which
decodes the binary data
from IC4 to drive common
cathode 7-segment LED dis-
plays. Since the displays are
multiplexed, the corre-
sponding anodes are wired
in parallel and connected to
the outputs of 1C5 via
680-Ohm current-limiting re-
sistors. Each display cath-

ode is connected to the
emitter of a BC327 PNP tran-
sistor (Q1, Q2, and Q3), and
these transistors are turned
on and off by signals from
the multiplexer in IC4

If you like, you can regard
the counter, decoder, and
display circuitry as a “black
box” controlled solely by
the timebase pulse, the
latch-enable pulses, and the
clock pulses on pins 13, 10,
and 12 of 1C4 respectively

Clock pulses for IC4 are
derived from IC1b which is
connected as a multivibra-
tor and runs continuously
Its frequency is controlled
by the 018-ut capacitor in
company with VR2 VR3,
and the 27k-Q and 12k-Q
feedback resistors Switch
$1 shorts out VR3 and the
27k-Q resistor, thus chang
ing the oscillator frequency
so that the display can read
directly in either feet or
meters

The clock frequencies tor
IC1b are derived as follows
T he speed of sound in water
is approximately 1500 m/s
and is fairly constant over
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Fig. 4. Parts placement for the depth sounder. Take care with component polarity, and note that IC4 is oriented differently

than the other ICs.
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quite a wide range of tem-
perature and salinity. It will
therefore take 1 second to
receive an echo in 750
meters of water, since the
sound pulse has to go down
and up. Thus, if the clock is
set to 750 pulses per second,
the counter will count up to
750 and the water depth will
be displayed directly in
meters.

If we want the display to
read in feet, then the oscilla-
tor frequency can be found
simply by multiplying 750
by 3.28 (the conversion fac-
tor from meters to feet),
which gives 2460 Hz. Thus,
the clock must run at 2460
Hz for feet and 750 Hz for
meters. A fathoms display
could be achieved with a
clock of 2460/6 = 410 Hz

Finally, we come to the
alarm function. The depth at
which the alarm sounds is
set using front-pane! alarm-
set control VR4. First, the
alarm-set control is puiled
out to display the alarm set-
ting. The control is then
rotated until the display
reads the required alarm
depth and then pushed in
again. The display immedi-
ately reverts to the water
depth and, if this is less than
the alarm setting, an audible
warning is produced

All alarm functions are
controlled by I1C2, an
MC3401 quad op amp. IC2a
functions as a monostable
multivibrator, the period of
which is determined by VR4
and the 1-4F timing capaci-
tor. The monostable is trig
gered by the timebase puise
which is coupled in via a
100-pF capacitor and causes
pin 9 to go high, thus re-
verse biasing diode D7.

If an echo is received
while the monostable out-

/~—DISPLAY BDARD

——SOLOER

€800 RESISTORS

WIRE

LINK5\
= >

MAIN BOARD

-/, v

Fig. 5. Diagram showing
how four of the 680-Ohm re-
sistors are.-mounted.
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Photo C. Close-up view of the completed PCB assembly.
Note that the seven 680-Ohm resistors adjacent to the dis-
play board are mounted end on.

put is high, then both D6
and D7 will be reverse bi-
ased for the duration of the
echo pulse (i.e., for as long
as pin 9 of ICic remains
high). This causes pin 3 of
IC2b to go high and the pin
4 output to go low. Since it
is now forward biased, the
anode of diode D9 also
goes low, enabling oscilla-
tor IC2c to start up.

IC2¢ is a voltage-con-
trolled oscillator whose fre-
quency depends on the
voltage at the anode of D9,
i.e, the charge on the 1-uF
capacitor. Initially, the 1-uf
capacitor is discharged and

[~ @ ﬁj
Q/’\\‘f\

Fig. 6. PC board for the
display.

the oscillator starts at a
high frequency. When the
echo pulse ends, D9 is re-
verse biased again and the
1-ub capacitor charges to-
wards the positive supply
rail via a 1-megohm resistor.
As the voltage across this
capacitor rises, the dis-
charge current from the
001-uF capacitor slows and
the output frequency drops
lower and lower until even-
tually the oscillator stops.

3 X MAN 3640

v

Fig. 7. Parts placement for
the display PCB.

NPN transistor Q4 simply
functions as a buffer and
drives a small loudspeaker
in its emitter circuit via a
22-Ohm resistor. The result
is a siren-like note pulsed at
the timebase frequency.

The alarm can sound on-
ly if an echo pulse is re-
ceived while the output of
monostable 1C2a is high.
Thus, it is the monostable
pulse width that determines
the alarm depth and this is
displayed by using the trail-
ing edge of the pulse to trig-
ger the latch enable (pin 10)
of counter IC4.

First, however, the echo
pulse must be disabled, and
this is done by setting the
sensitivity control (VR1) to
minimum. The output of
monostable 1C2a is differ-
entiated by the .0047-uF ca-
pacitor and the negative-
going pulse produced at the
trailing edge coupled via
switch S2 (on the back of
VR4) and diode D8 to the
latch enable of IC4. Since
the timebase simultaneous-
ly resets IC4 and enables
IC2a, the display will now
show the alarm depth in the
appropriate units.

Power for the circuit is
derived from a 12-v battery
(normally fitted to the
boat). Diode D1 provides
protection against reversed
supply polarity, while 0.1-uf
and 1000-uF capacitors pro-
vide supply decoupling and
filtering. Choke L3 is not
supplied as part of the kit
and is not fitted unless
problems are encountered
with ignition interference
(see Construction).

Construction

Construction can begin
with the assembly of the
main PCB according to the
overlay diagram. Insert the
wire links first, followed by
the resistors, capacitors,
coils, diodes, and transis-
tors. Take care to ensure
that all polarized compo-
nents are mounted the right
way round.

The ICs should be insert-
ed last. Note that IC4 and
IC5 are CMOS devices and



should be treated accord-
ingly. When soldering these
devices, ground the barrel
of your soldering iron to the
ground track on the PCB
(use a small clip lead) and
solder the supply pins (8
and 16) last

The display PCB should
be assembled next. Watch
the orientation of the dis-
plays and note that the links
must go in first. The display
board is mounted on the
main board using six tinned
copper-wire links along the
bottom edge. In addition,
four of the 680-Ohm cur-
rent-limiting resistors are
mounted between the main
PCB and the display PCB
and, if these are bent as
shown in Fig. 3, will provide
additional support.

The front-panel controls
can now be mounted in po-
sition and the red perspex
window cemented in place
using epoxy adhesive. This
done, wire the controls to
the main PCB and fit the
DIN socket and feet/meters
switch to the rear panel

Photo D. Front panel and display PCB details. Note that the
spare switch pole on the alarm-set control can be used to
automatically disable the echo pulse (see text).

Complete the wiring accord-
ing to the main wiring dia-
gram and Fig. 3.

Although not part of the
original design, the circuit
can be easily modified so
that the echo signal is auto-
matically disabled when-
ever S2 is closed. As sup-
plied, there is a spare switch
pole on the back of VR4,

and this may be used to dis-
able the echo signal by con-
necting it between pin 2 of
IC3 and ground. With this
simple modification, you
won't have to fiddle with the
sensitivity control each time
you wish to display the
alarm depth.

The loudspeaker is fitted to
the top half of the case (over

the slots) by gluing it in place
with contact adhesive. A
piece of cloth is provided to
cover the slots. Connect up
the speaker, fit the trans-
ducer DIN plug with a couple
of flying leads for the power
connections, and you are
ready for the smoke test!

Apply power (12 V) and
switch on. All being well,
you should be greeted by a
chirp from the speaker and
the display should read 000
or 001. Make sure that the
alarm-set control is pushed in
and fully anticlockwise (i.e.,
alarm off).

Now set the sensitivity
control to minimum (to dis-
able the echo pulse) and pull
out the alarm-set control.
Slowly rotate the alarm-set
control clockwise and check
that the display shows pro-
gressively higher numbers. If
this check is OK, operate the
feet/meters switch and check
that the display changes by a
3:1 ratio. With the alarm-et
control fully clockwise, the
display should read a maxi-
mum of approximately 30

the adhesive to dry.

TRANSDUCER ASSEMBLY

Begin the transducer assembly by gluing together the two
plastic pieces forming the element housing. These are mold-
ed in ABS, so use a suitable styrene adhesive. Apply adhesive
sparingly to the top edges of the “fried-egg’-shaped piece
and then press the two parts together, ensuring that the
mounting holes are correctly aligned. Allow sufficient time for

The barium titanate element must be prepared next. Care-
fully tin a small spot close to the edge of the element on each
side and solder a short length of hookup wire to each spot. Be
very careful with this operation, as too much heat will burn the
silver off the surface of the element. Wrap the circumference
of the element in plastic tape, using the tape to hold one of

the wires against the edge.

/~TRANSDUCER
/ ELEMENT

£

c 2
N\_roam PLASTIC
WIRE LEADS~—"|

The surface where the two wires emerge is now the rear
face of the transducer. Now lay the wire from the rear surface
against the transducer and place the plastic foam disc in po-
sition. Use more tape to secure it in place. The two wires
should now emerge from one side as shown and should be
reasonably well supported by the tape. Leave about 25 mm of
wire free and strip and tin 3 mm at the end of each wire.

Force one end of the coaxial cable through the hole in the
stem of the housing and strip and tin the ends of the braid and
the center conductor. Carefully solder the coax to the wires
coming out of the transducer assembly and insulate the

joints with more plastic tape.

The transducer assembly must now be pushed into the
housing, carefully pulling the coax down to avoid building up
a loop of cable behind the transducer.

Push the transducer down in the housing so that its front
surface is about 3 mm below the lip of the housing cavity.
Check the cable at the other end for shorts; if all is well,
put your meter on a low ac voitage range and tap the trans-
ducer with a screwdriver handle. You should see the meter
give a kick, indicating that the transducer is functioning cor-
rectly. If not, check your connections carefully.

Support the transducer assembly face up, where it can be
left overnight, and you are ready for the epoxy resin encapsu-
lation. Do not use 5-minute epoxy. You must obtain some
epoxy resin with a 6-12-hour setting time and carefully mix up
enough to fill the transducer housing. After mixing, allow it to
stand for about 20 minutes to allow the air bubbles to escape,
then pour it into the transducer housing.

Fill the housing right to the top so that the transducer ele-
ment is completely immersed and keep an eye on it for an
hour or so, topping it as it runs down behind the element. Use
a pin to prick any air bubbles that emerge. Take care here, as i
any air bubbles can drastically degrade transducer perfor- |

mance.

On no account should you use polyester resin—you must
use epoxy. Epiglass 40 resin is quite satisfactory.
Finally, fit the DIN plug to the end of the cable, and fit the

red and black supply leads.
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meters (VR2 and VR3 rough-
ly midrange).

Now turn the alarm off and
the display should go back to
zero. Turn the sensitivity
control fully clockwise and
lightly tap the face of the
transducer with a screwdriv-
er handle. The display
should flicker and momen-
tarily read some random
numbers. If the alarm is now
set to maximum depth, it
may be possible to trigger it
by tapping the transducer
face as above. (It will trigger
only if you “hit” upon an
echo reading of less than the
alarm setting.)

Calibration

If all the above tests
work, your depth sounder is
functioning and will give
readings if taken out in a
boat. However, it has to be
tuned and calibrated if we
are to obtain maximum sen-
sitivity and if the readings
are to be accurate. If you
have access to the appropri-
ate test gear, this can be
done easily on the bench; if
you don’t have test gear, the
only way is to take the in-
strument out on the water.

Assuming that you don‘t
have test gear, the proce-
dure is as follows:
® Tuning. Advance the sen-
sitivity control until an echo
is obtained, then back it off
until the echo is just lost.
Now tune L1 carefully until
the echo reappears (display
reading). Reduce the sen-
sitivity again and continue
the process until the op-
timum setting is found for
L1. L2 can be tuned in the
same way, but as this has a
low Q, its setting is not so
critical. Most units will tune
with the slug of L2 about
flush with the top of the
former.
® Calibration. Once the
tuning is done, the calibra-
tion can be set if you have a
chart. The problem is to find
a known depth of water and
set VR2 and VR3 to the
known depth. Do not forget
to allow for the fact that the
transducer may not be at the
surface if it is mounted on
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the bottom of the boat; i.e.,
the instrument reads depth
beneath the transducer.

It may even be possible
to resort to the good old
lead line to get an accurate
depth measurement.

First, set switch S1 to the
feet position and adjust
trimpot VR2 until the dis-
play shows the correct
depth. This done, set S1 to
meters and adjust trimpot
VR3. Note that VR2 must be
set first as it affects the set-
ting of VR3.

If you have access to an
oscilloscope, a signal gener-
ator, and a frequency me-
ter, the procedure is some-
what different:

® Tuning. Connect the os-
cilloscope probe to pin 1 of
IC3 and couple in a 200-kHz
signal to L2 via the .01-uF
capacitor. Now adjust L1
and L2 for maximum signal
strength.

If no signal generator is
available, then it is possible
to get a signal echo in air.
Clamp the transducer to the
underside of the work-
bench and check that the
unit is over a hard floor (car-
pet will not reflect ultra-
sound). Once an echo is be-
ing received, simply tune L1
and L2 for maximum signal
strength. (Note: Because of
the much lower velocity of
sound in air than in water,
the display will read about
four and a half times the ac-
tual distance.)

® Calibration. A frequency
meter connected to pin 5 of
IC1b will aliow precise set-
ting of VR2 and VR3 to 2460
Hz and 750 Hz respectively
Alternately, you can use a
CRO or a frequency meter
to set the periods to 406 us
and 1.333 ms respectively.
Once the unit s tuned
and calibrated, it may be
mounted in the case. To do
this, lay the top half of the
case (the half with the
speaker in it) upside down
on the bench and sit the cir-
cuit board on the four
mounting pillars. Fit the
front and back panels into
the slots provided and fit the
large brass nuts into the cav-

ities in the sides. Ensure that
the board holes line up with
the mounting pillar holes
and fit the bottom half of
the case.

The two halves will fit to-
gether closely and the four
12 mm X no. 4 self-tapping
screws may be fitted
through the bottom holes
and screwed into the mount-

ing pillars. The U-shaped
mounting bracket may now
be attached with the large
plastic knob-headed screws.
Fit the front-panel control
knobs, and your instrument
is ready for use.

Operation

The transducer is the key
to satisfactory operation of

Parts List

printed circuit board, 111 x 100 mm
printed circuit board, 41 x 35 mm
SPST toggle switch

5-pin DIN socket and plug
plastic case, 125 x 140 x 58 mm
front panel to suit

8-Q loudspeaker

knobs

U-shaped mounting bracket
mounting knobs for bracket
ultrasonic transducer kit
slug-tuned coils, L1 & L2

emiconductors

LM3900, MC3401 quad op amps
LM1812 ultrasonic transceiver
MC14553 3-digit BCD counter
MC14511 BCD-to-7-segment decoder
2N5819 PNP transistors

2N5818 NPN transistor

1N4001 silicon diodes

MAN3640 7-segment LED displays

apacitors
1000 uFIEVW PC electrolytic
220 uF18VW PC electrolytic
47 uF16VW PC electrolytic
1 uF16VW tantalum
0.33 uF mylar™
0.22 uF myiar
0.1 uF mylar
.018 uF mylar
.01 uF/250 V disc ceramic
.0047 uF mylar
.0033 uF/250 V disc ceramic
.0022 uF mylar
.001 uF mylar
100 pF disc ceramic

- W 2 AN NSNS N g aaa

-

otentiometers
100k linear potentiometer with DPST pull-on switch
10k mini-trimpot, horizontal mounting
5k mini-trimpot, horizontal mounting
5k linear potentiometer with SPST rotary switch

esistors (YaW, 5% unless specified)

BN AN WO =N = = =0 P VEASWS=ENaESWNNEaO W

10 megohm 1 68k

2.2 megohm 1 47k

1.2 megohm 1 27k

1 megohm 2 12k

680k 5 10k

470k 2 3.3k

390k 7 680 Ohms
330k 1 22 Ohms
150k 3 100hms
100k

Miscellaneous
Rainbow cable, tinned copper wire, solder, styrene adhesive,
epoxy resin




any depth sounder, and a
few tips on mounting may
not go astray. Many people
have mounted transducers
inside the hull in a “water-
box” and it is possible to get
satisfactory results with this
method. However, some
sound attenuation will oc-
cur and this will reduce the
range of the instrument. In
the worst case, it may not
work at all

The best mounting meth-
od is on the outside of the
hull, roughly in the middle
third of the boat and as
close to the center line as
possible. It must be clear of
any fittings and in an area of
clear water flow. Turbu-
lence and bubbles under the
transducer will reduce its
performance. In yachts,
hull-heeling under sail will
cause the transducer to fire
its sound beam out at an an-
gle and this will reduce sen-
sitivity; if the boat heels far
enough, the echo may be
lost altogether. Mind you,
when this happens, the crew

is usually too busy to be
looking at echo sounders!
Installation of the unit
should be straightforward,
but keep the transducer and
all leads as far away from
the engine as possible to
avoid ignition interference.
If ignition interference does
prove a problem (ie, the
display reading fluctuates
randomly), choke L3 will
have to be fitted in place of

the appropriate link on the
PCB. This should be a power
supply choke of around 10
mH in value

Because this choke is not
available from Monitor In-
struments, it will have to be
purchased separately, if
required.

The maximum depth
range attainable with this in-
strument will vary consider-
ably and depends on a num-

KITS AND PARTS AVAILABLE
The sole supplier of the PCB, a proprietary design, is Moni-

tor Instruments, PO Box 116, Rosebery, Sydney, 2018, NSW
Australia. Any of the following ordered, when orders are re-
ceived with payment, will be shipped within 5 days. Amounts

are in US dollars.

'Postpaid.

mounting bracket/knobs.

3Does not include the displays.

Fully assembled and tested Depth Sounder—$180.00"
Complete kit (add $12.00 for postage)—$138.00
Transducer kit (add $7.00 for postage)—$40.00
Molded plastic case/mounting (add $5.00)—$25.00°
Set of circuit boards (add $5.00)—$20.00

Set of coils (add $5.00)—$12.50

Set of semiconductors, complete (add $5.00)—$25.00°

?Includes front and back panels, control knobs, and gimbal

P 1000 WATT
14 Difterent Models, 100 pgs
$11.95

-l 169

Box 263 sm.
\ Newport, Rl 02840 (401) 846-5627

15to

>

—AZDEN
PCS-4000

ADVANGCED MICROCOMPUTER
CONTROL =~ 16 MEMORIES -
26 WATTS - SUPER COMPACT
142-150 MHZ - ANY SPLITS
= ONE-YEAR WARRANTY -

ALSO: PCS-300 HT,
PCS-2800 10M FM,

accessories, etc.

— KDK—
FM-2030

EASY TO OPERATE - SINQLE~
KNOB TUNING = RIT - 10
MEMORIES - 25 WATTS ~
SCAN BAND OR MEMORIES -
TT MIC. WITH UP/DOWN
FAEO. CONT. = ANY SPLITS
BEEPS AT MEMORY BAND
LIMITS FOR EYES-OFF
OPERATION

11128 Claire Ave.

Speclal discounts - call for quote

B. G. CARL ELECTRONICS
» 469

Call: 1-213-363-1216 (anytime)

Northridge, CA 91326

Bryan
AGSBR

~ See List of Advertisers on page 114

ber of factors including tun-
ing accuracy, transducer
mounting, water turbulence,
and bottom reflectivity. Bot-
tom reflectivity will be high
with a flat sandy bottom and
may be nil with heavy weed
growing over soft mud

A typical unit should give
a depth range of from
80-120 meters without any
difficulty and possibly
more with careful tuning
and installation

Note that apparently
strange readings can occur
with this type of instrument
because the display is trig-
gered by the first echo re-
ceived. For example, echoes
may be received from cold
layers in the water, undersea
currents, propeller wash
from other boats, and even
fish. The usual effect of this
is a steady bottom reading
of 30 meters, say, with occa-
sional readings of much less,
e.g., a fish at 20 meters or a
salinity or cold water layer
at 15 meters, etc. ll

PROGRAMMABLE

CTCSS ENCODER/DECODER

e All 37 EIA Tones
e Quartz Accurate

¢ Universal

(ACTUAL SIZE)

$54.95

IMMEDIATE DELIVERY AVAILABLE
FROM NEW YORK AND CALIFORNIA
DISTRIBUTION CENTERS

For more information call TOLL-FREE
(800) 828-6884
NY: (800) 462-7242
CANADA: (416) 884-3180

FERRITRONICS
MOBILE DATA SYSTEMS

1319 PINE AVE
NIAGARA FALLS NY 14301

73 Magazine * July, 1983 89



C. Gururaj VU2VIZ

Bangalore Amateur Radio Club
PO Box 5053

Bangalore 560 001, India

The ROM-less, RAM-less
CQ Sender

Automatic CW can be yours for the price of a few diodes.
And you can reprogram without spending a dime.

M orse code can be gen-
erated automatically
by various methods using
memory chips like RAMs,

RAMs (Random Access
Memory) are used in the de-
sign, the memory is tempo-
rary. That means if the unit

T0
X
DRIVER } KEY

PROMs, and EPROMs. If s switched off, all the mem-
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Fig. 1. Block diagram of CQ Sender.
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The reprogrammable automatic CQ Sender.
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ory contents will be
blanked unless there is a
standby battery connected
permanently. Providing a
standby battery is not eco-
nomical, at least for hams.

ROMs (Read Only Mem-
ory) are programmed by the
manufacturer according to
the consumer’s require-
ment and cannot be altered
once programmed. But the
programming is permanent,
hence does not require a
standby battery.

PROMs (Programmable
ROMs) are identical to
ROMs except that they can
be programmed by the user.
The big disadvantage is that
the programming cannot be
altered once programmed.
Hence it will become use-
less if the callsign of the
user is changed. Moreover,
PROMs require a compli-
cated setup to program
The IC becomes useless if
greatest care is not taken
while programming

One is able to program
EPROMs (Erasable PROMs)
any number of times. They
do not require standby
power to retain their memo-
ry. The contents can be
erased by exposing the IC
to UV lights (UVEPROMEs)
or by electrical energy

(EEPROMSs). However, for
each programming, a com-
plicated separate circuitry
with different voltage sup-
plies and UV light to erase
the contents are required
Many builders do not have
and cannot afford to have
what is required for this
Also, the EPROMs them-
selves are very costly

Keeping all this in my
mind, | have designed a
“CQ Sender” which is
equivalent to EPROM de-
sign in operation yet uses
no EPROMs, PROMs,
ROMs, or RAMs. My design
has got all the facilities you
can get using EPROMs, yet
it does not require any sepa-
rate programming circuitry
or the UV light for erasing
the contents! At first you
may think that it is not pos-
sible, but | did it!

The block diagram of
”CQ Sender” is shown in
Fig. 1 and the schematic
diagram in Fig. 2. It consists
of the following:
® Clock-pulse generator,
7400 IC
® Address scan
counter), 2 X7493
® 4-line-to-16-line 74154
demultiplexer
® Diode matrix—all 1N914
diodes

(+256



® 16-line-to-1-line 74150
multiplexer

®Switching transistor
SL100 and relay

The clock-pulse genera-
tor is constructed using 2 in-
verters (a NAND is used as
an inverter). The clock fre-
quency is variable, enabling
us to set the CW speed at
any desired level.

The address scan is con-
structed using two cascad-
ed 7493 chips (each +16
mode). An address scan is
nothing but a + 256 count-
er. It counts from O to 255
(256 states) and resets to O
and starts counting once
again. The clock output is
fed to this counter’s clock
input. This means for every
one clock pulse (falling
edge) the counter advances
by one count. The counter
has 8-bit output lines (to
represent 255 in binary
form we need 8 bits), and
out of these 8 lines the first
4 lines (starting from LSB)
are applied to the demulti:
plexer IC and the remaining
4 lines to the multiplexer IC.

The 4-line-to-16-line de-
multiplexer accepts a 4-bit
binary output address and
has 16 output lines. If a 4-bit
binary output address like
0110 is applied to it, then the
corresponding output line
(no. 6) will go to the low level
leaving all the remaining 15
output lines at high level.
Since 4 output lines of the
7493 IC are fed to the “out-
put address’” of this demul-

tiplexer, each of its output
lines will go low and remain
there for a duration deter-
mined by the clock fre-
quency.

The diode matrix: While
programming, each dot is
considered as 1 unit, each
dash is considered as 3
units, a character gap is 1
unit, a letter gap is 3 units,
and a word gap is 5 units.
Whenever a dot is required,
the output from the appro-
priate line of the demulti-
plexer is taken through a di-
ode. If a dash is required,
then the outputs from 3
consecutive lines are taken
through individual diodes
and these diodes are
bunched together. These
bunches (columns) of di-
odes are then connected to
the different input lines of
the 74150 multiplexer

Referring to the schemat-
ic diagram (Fig. 2), the first
diode column consists of 8
diodes and the second col-
umn consists of 10 diodes.
In the first column, the out-
puts of lines 2, 3, and 4 are
taken to generate a dash
and the output of line 5 is
not taken (for 1 unit space).
Then the output of line 6 is
taken for a dot, while line 7
is not used (for a unit
space). The outputs of lines
8, 9, and 10 are taken
through diodes (for a dash),
the output of line 11 is not
used (for a unit space), and
the output of line 12 is
taken for a dot. This ar-
rangement produces the

Interior view of the reprogrammable automatic CQ Sender.

code — — - which is equiva-
lent to the letter C. As per
convention, a 3-unit space

nvnlonmm_

LINE NO 2

OQUTPUT LINE NO. O

is given after the letter C
(the outputs of lines 13, 14,
and 15 are not used). In the
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Fig. 2. Schematic diagram of the CQ Sender, programmed to
call “CQ CQ DE VU2ARC AR K.”
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Fig. 3. Improved CQ Sender with different modes.
position and so on. At the
16th position, the band-
P P - switch remains for a
OEMUX 16-pulse duration, then
switches back to its first
band position and the cycle
T repeats.
I g1 3 "
: : ! The Ogtput of thls.multl-
& plexer will be a continuous
4 stream of Os and 1s. Thi
A B
e o= tput will th olied
ADDRESS 4 1{: o 16 TO | LINE MuX-| ®>— 16701 e Mux-2 output wi t en be applie
§ 250 6 ® >— to a switching transistor,
MS8 M by @ @
Cin OUTPUT  STROBE STROBE  OUTPUT SL100. For each 1 the relay
T - 3 will be actuated (holds) and
T for a 0 the relay will not op-
el o1 e erate. The relay contacts
crocx . poom RELAY DRIVER | 70 Tx KEY are used to key the trans-
===k . — ceiver (alternately, a

Fig. 4. Block diagram of the “improved” CQ Sender with different modes.

second column of diodes
you will notice the letter Q
is generated, in the third
column again C (notice the
5-unit word space before
this C), and in the fourth col-
umn Q is generated. In the
fifth column the word DE
is programmed and so on.
All these columns are con-
nected to the individual
input lines of the 74150
multiplexer.

The 74150 multiplexer
has 16 data-input lines, one
output line, and 4 input ad-
dresses. If a 4-bit binary
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code is applied to its input
address, then the data-input
line which is the decimal
equivalent of the applied
binary input address will be
connected to its output
line. Suppose a binary code
like 1000 is applied to its in-
put address. Then data-in-
put line 8 would be con-
nected to its output line
(pin 10 of the 74150 1C), and
during this period, what-
ever data is fed to this input
line would be made avail-
able at its output line (after
an inversion, of course). To

make it simpler, this multi-
plexer can be considered as
a single-pole, 16-way
(1P16W) bandswitch. As
soon as the unit is switched
on, the pole will be con-
nected to its first “way”
(bandswitch in position 1)
and at the end of the 16th
pulse (from the clock), this
bandswitch receives a com-
mand through its input ad-
dress to change its position
from the first band to the
second band. At the end of
the 32nd pulse, this band-
switch moves to the third

switching transistor like
2N3696 could be used).

An improved CQ Sender
with different modes and
an increased memory (Fig.
3) will add either “DX” or
“test” to the call and will re-
peat the callsign three
times. The memory of the
modified sender is doubled
by the addition of a second
74150, a 7476, and an AND
gate to create a 32-line-to-1-
line multiplexer. This allows
the callsign to be repeated
three times, although it is
programmed only once in
the diode matrix

A double-pole, three-way
switch selects the message



to be sent. As it is pro-
grammed in Fig. 3, the en-
hanced CQ Sender will send
“CQ" five times, “DE,” and
then “VU2ARC" three times
if the switch is in position 1.
In position 2, the message
will be “CQ CQ DX CQ DX”
with the same sign-off, and
in position 3 the sender will
emit “CQ CQ TEST CQ
TEST,” again adding the
same ending. In all three
modes, it will complete the
transmission with AR K.

(In the prototype, the
word QRZ was also includ-
ed as the fourth mode.
Later on, it was found not
very important and hence it
is not shown in Fig. 3.)

Conclusion

With the RC values
shown for the clock oscilla-
tor, the generated Morse
speed can be varied any-
where between 8 and 15

(at 8 wpm) occurs before it
starts calling the CQ mes-
sage once again. During this
8-second gap the transceiv-
er will be in the receive
mode to receive a possible
reply. The relay output (nor-
mally-open contacts) can
be connected in parallel
with a straight key or to an

THE ONE STOP SOURCE
FOR:

*COAXIAL CABLE—RG-8/U,
213, 214 ETC.

*MULTI CONDUCTOR CA:
BLE—SHIELDED & UN-
SHIELDED

*ROTOR CABLE—4, 5 & 8
CONDUCTOR ETC.

PBUY FACTORY DIRECT & SAVE! DEALERS & DISTRIBUTORS |

*CONNECTORS—TYPE N,
UHF, BNC, ADAPTERS ETC.

WRITE FOR COMPLETE
CATALOG OR CALL COL.
LECT FOR THE MOST COM-
PETITIVE PRICES.

automatic keyer.

The power supply for this
unit was designed using the
7805 3-terminal 5-V voltage-
regulator IC.

The programming can be
altered simply by rearrang-
ing the diode positions in
the diode matrix.

The circuit was assem-
bled on a PCB and housed
in a ready-made slim metal
box and was demonstrated
at our club meeting and
also at the BEL ARC exhibi-
tion held recently in Banga
lore. The design was much
appreciated by the engi-

ugm) 947-1554-1555

C2 0905

P.0. Box 95-55 Railroad Ave.
Gamerville, New York 10923 4

12

2 GHz Microwave Receiving Systems

The new Micro-System features a machined 18"
parabolic reflector for maximum efficiency, a linear
feed-point downconverter with ceramic high perfor-
mance RF preamplifier transistor, a variable 12 to 18 volt
regulated power supply and 50’ of 75(} coaxial down-
lead, including a 3’ jumper and matching transformer.
The Micro-System includes a full 6 month warranty.

Micro-System (MS-021) ...... ... ... .. . ....... $159%
Micro-System (MS-578) ... ... ... ... ... ... ... *169*
Micro-System (MS-645) ... ... ... ... ... ... ... 179

Shipping & Handling: USA .. *4% AK, Hi & PR.. *10%

wpm. After calling “CQ CQ
DE VU2ARC AR K” once, a
pause of about 8 seconds

ha

ms

neers and by many senior
like
VU2GZ, and VU2IR. R

VU2GCSM,

~ 346

Data Service Company
3110 Evelyn Street
Roseville, MN o 55113

612-636-9469

==

Hy-Gain Antennas

TH?DXS 7 element triband beam ———¢
THSMK2S 5 element triband beam ———
TH3MK3S 3 element triband beam

TH3JrS 750W PEP 3 ¢) tribander

TH2MK3S 2 element triband beam

THé to TH?DXS conversion Kit

205BAS 20m S element "Long John* ———
1SSBAS 1Sm S element "Long John*
105BAS 10m S element “Long John"
18AVT/WBS 80-10m trap vertical
14AVQ/WBS 40-10m trap vertical
V2S 2m cohinear gain vertical
BN-86S Beam mount {:{ balun

Full line available at big savings'

Hy~-Gain Crank—up Tower
HG-33M T2 Side supported ————n$
HG-35M T2 Side supported

HG-50M T2 Side supported

HG-37SS Selé-supporting

HG-32SS Selé-supporting

HG-S4KD Self-supporting

HG-70HD Selé-supporting

Crankups freight prepaid 1n continental US

Hustler

$SBTV 80-10m vertical] —————ow%
4BTV 40-10m vertical
G7-144 2m colinear vertical
G6~-144B 2m colinear vertical
MO-1,2 HF mobile masts
RM-10 10m resonator

RM-15 15m resonator

RKM-20 20m resonator

RM-40 40m resonator -
RM-75 75m resonator

RM-80 80m resonator

BM-{ Bumper mount

SSM-2 S.S. ball mount

HOT "Hustloé” mount

SF-2 2m 5/8 mobile whip
Entire line at super savings'

THE ANTENNA BANK
6460H General Green Way
Alexandria, Virginia 22312

Cushcraft Antennas

376.00 A4 4 element triband beam ——— 8% 224.30
309.00 703-569-1200 A3 3 element triband beam 172.50
215.00 All prices subject to change without notice R3 Gain triband vertical 224.50
156.00 AVS 80-10m trap vertical 88.350
134.00 AV4 40-10m trap vertical 81.50
135.00 AV3 20-10m trap vertical 44.20
292.00 Rohn Towers 32-19 19 element 2m “Boomer® 81.50
12500 72006100t section $ 29.50 2148 14 element 2m "Jr Boomer* 68.00
10400 (20AG0NoPsetion 32.75  3(4FB 14 element FK *Jr Boomer® 68.00
874501 1236710t section 4100 A147-11 11 element 2m beanm 37.50
B e S N AIAA-10T 10 element 2n twist bean 44.20
. { '
?;32 A5AGO top section 104,75 Full line available at great savings
BX4B 6 sq ft max 204.00
HBX4B {0 sq ¢t max 253.00
Rotors
’;5:’5":: “: “"“;'M";'v’:r ;’;:'gg HDR-300 Digital readout 25 sq f#t —— 427.00
S g T2X “Tailtwister” 20 sq ¢ ————— 244.00
748,00  FRESAAIANT e To10OVER H17.00 pan-1v 15/7.5 sq ¢t 195.00
546.00 CD-45% 8.5/% sq #t 102.75
754.00 DiawasMiller AR-22XL 3/1.5 sq ft — 49.95
642.00 CS-201 2 way coax switch ¢ 20.00 HD-73 Dual speed 10.7 sq ft 89.00
923.00  C5-401 4 way coax switch 62.00 U-100 Approx. 3 sq 1 42.00
1500.00  cN-520 HF SWR/Power meter 59.00 8 cond rotor cable BY741
2351.00  CN-540 VHF SWR/Power meter 49.00 6 cond rotor cable A
CN-350 UHF SWR/Power meter 76.00 4 cond rotor cable 07374t
CN-620B HF /VHF SWR/Power meter 107.00
CN-720B HF /VHF SWR/Power meter 150.00
100.00 CNW-418 auto tuner/meter 168.00 MFJ Enterprises
Sop0sl 1o s elautoktunery ey 285.00  KFJ-900 200 Watt Versa Tuner + 41.95
99.00 MFJ-941C 300 watt Versa Tuner 11 77.55
MFJ-949B 300 watt Versa Tuner Il 1172.55
,‘:;22 Mini-FProduwcts MF J-962 1500 watt Versa Tuner 111 193.15
9.00 HQ-1 “Mini-Quad" 6,10,15,20m $ 129.95  Giner MFJ products at similar savings’
p B-24 "Mim-Beam" 6,10,15,20m 99.00
.00 gy-3 3rd element for B-24 67.00
12.00
13.75
14.75 ORDERS ONLY: 800-336-8473 Coax and Wire
14.75 ALL others call: (703) 569-1200 RG-213/u Milspec 95% shield 2874t
13.00 No COD - We ship UPS RG-8/u “Superflex® foam L28/4¢
14.00 Allow two weeks for delivery Min1-8 foam JA2/¢¢
14.00 Shipping cost not included RG-58/u "Superflex” foam ——— L2/ $8
9.00 We reserve the right to himit quantities W14 standed copper 50,725,100,0r 150 ¢ —— .05/4¢
We gladly except VISA and MASTERCARD W14 copperweld S0 ¢t multiples L075/4¢

~See List of Advertisers on page 114
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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.

Lloyd Colvin W6KG
Iris Colvin W6QL
Yasme Foundation

Box 2025

Castro Valley CA 94546

Yasme was the name of
the boat on which a ra-
dio amateur named Danny
Weil went forth in 1954 on a
continuous worldwide trip
devoted primarily to com-
munication with other radio
amateurs throughout the

world. He was the first per-
son in the world to make
such an expedition. The Yas-
me Foundation was formed
and, over the last two
decades, nearly 100 Yasme
DXpeditions to rare and
semi-rare countries have
been made with various
operators participating.

This is the story of the
December, 1982, Yasme DX-
pedition to Abu Ail, which is
one of the rarest DX coun-
tries in the world. Prepara-
tions and correspondence
pertaining to the trip were in
the making for three years.

Abu Ail (with jabal At

Abu Ail and the cliff up which everything had to be carried.
94 73 Magazine ¢ July, 1983

Tair) is listed as a separate
country by the ARRL. They
are both islands with a light-
house and people on them.
Abu Ail is a 350-foot-high
rock located in the Red Sea,
on the major water route
from the Indian Ocean
through the Red Sea to the
Suez Canal and on north to
the Mediterranean. The
island is well named (Arabi-
an words meaning “Father
Ail”) because its lighthouse
watches over and guides the
many ships away from the
rocks. None of them stop,
and the lighthouse keeper
stays there eight months at a

time without
lighthouse

Abu Ail is an international
island owned by no one na-
tion. On a clear day, Ethi-
opia can be seen to the west
and North Yeman to the
east

Permission was eventual-
ly obtained from the admin-
istrators of the islands, The
Compagnie Maritime Auxil-
iare d’'Outre-Mer in Dji-
bouti—who are associated
with Red Sea Lights of Lon
don—to visit the island and
operate an amateur radio
station there, thus making a
DXpedition to Abu Ail possi-

leaving the

o e
R R TR e
Lloyd and Iris in the landing cove with a generator and some

gasoline. The Fahnous is in the background.




ble. We have been going on
Yasme DXpeditions for
many years and did most of
the planning of the trip up to
this point. Additional help
then was needed, and fortu-
nately, two French ama-
teurs, Christian Dumont
FOECV and Jean Michel
Gabouriaud F6GBQ, were
recruited. (They are }28DP
and )28DL in Djibouti) They
supplied generators and ad-
ditional needed radio gear

All tour of us had to sign
agreements that we and our
heirs and assigns accepted
full responsibility for any
casualty or mishap that
might occur. We agreed not
to interfere with the func-
tions of the lighthouse in
any way whatsoever. We
agreed to take with us any-
thing that we needed in the
way of food, water, gener-
ators, gasoline, and anything
else that we might use.

Arrangements were made
tor passage on the Fahnous
(Arabian word meaning
“lamp”), the supply ship that
services the island monthly
with food, water, and sup-
plies. We agreed to pay for
our passage and for the di-
version of the ship from its
regular route, putting us
ashore on Abu Ail, continu-
ing on to Jabal At Tair, and
then returning 48 hours later
to pick us up. We fully un-
derstood that the ship could
not remain anchored near
the island and that we must
be ready and waiting to
board quickly when the ship
arrived

We made a list of essen-
tials, keeping in mind that
time was limited and that
everything must be carried
up the steep cliff. The list in-
cluded food and water tor
48 hours, sleeping bags, gitts
for the lighthouse keeper,
and our radio equipment,
consisting of two generators
(one 1.5 kW and one 500
Watts), gasoline, antennas,
coax, a Yaesu 707, a Ken:
wood 520, a Yaesu 9020DM
transceiver, and a Heathkit
230 amplifier

The good ship Fahnous
lett Djibouti with the four ot

us and our equipment
aboard at about 3:00 pm on
December 4, 1982. The seas
were extremely high during
the night but were some-
what catmer when we ar-
rived at Abu Ail at 8:00 am
the following morning. All
of our equipment and our-
selves had to be transferred
from the ship to a small
dinghy. The seas were still
rough, and the dinghy was
bouncing up and down
alongside the ship as much
as 6 teet with each wave
Both the loading of the
dinghy and the landing
ashore were dangerous and
tricky. It would have been
very easy to have lost our
equipment or suffered in
jury ourselves. Fortunately,
the only mishap was to the
dinghy, which hit a reef dur-
ing the landing, causing
some damage to its side. Af-
ter landing, we started the
ascent up the chff with our
equipment, giving priority to
the actual radio gear. The
wind blew continuously,
making the trek up even
more difticult

By about 10 am, G5ACI
AA was on the air, using the
vertical antenna, the Yaesu
707, and the small gener-
ator. Alittle atter noon, both
stations were in operation
The four of us took turns
operating tor sessions ot ap-
proximately two hours each
At the same time, work was
continued to bring the rest
ot the supplies up the hill
and to put up doublets tor
40 meters and the new
30-meter band

We encountered a num-
ber of minor setbacks and
delays. The limited space at
the top of the rock made it
impossible to locate the two
stations far enough apart for
both to operate on some fre-
quencies simultaneously
without interference. The
guys tor the TH3 had to be
located over the edge ot the
clift, which slowed the pro-
cess of erecting the beam
We also ran into some dit-
ficulties in getting either the
Yaesu 707 or the Kenwood
520 on CW operation

Jean F6GBQ (left) and Lloyd W6KC erecting an antenna on
Abu Ail. It is 350’ almost straight down to water behind them.

Ihe crew at G5ACHAA. Left to right, Jean Michel Gabouriaud
F6GBQ, Christian Serge Dumont FQECV, Lioyd Colvin
W6KG, and Iris Colvin W6QI
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All obstacles were even-
tually overcome. We stayed
on the air continuously, op-
erating on 5 bands, both
phone and CW. We made
contact with over 4000 ama-
teurs in 105 different coun-
tries.

At about 6:00 am on the
morning of December 7th,
we sighted the Fahnous ap-
proaching. We began dis-
mantling the stations and
pulling down the antennas.
We bid farewell to the light-
house keeper, who said that
our wvisit was an exciting
change from his usual rou-
tine. The descent was some-
what easier and faster than
the ascent. The gasoline had
been used up, and any extra
food was left behind

As we boarded the Fah-
nous, we felt tired and ex-
hausted—but we also were
very happy over the suc-
cessful completion of Oper-
ation Abu Ail

A few observations and
recommendations to any-

one going on a similar DXpe-
dition are listed:

1. Be sure that you obtain
proper authorization and li-
censing, in writing, well in
advance.

2. If possible, set up the
complete operation, includ-
ing all equipment (gener-
ators, etc), at your home
base before going on the
DXpedition. We did this and
discovered and corrected a
number of time-consuming
problems on the test run.
These included how to solve
problems of guying anten-
nas, what interference we
could expect to find, and
what frequencies to use
when simultaneously oper-
ating several stations close
to each other. We found
that we could operate a sta-
tion on SSB and a station on
CW simultaneously on the
10-meter band—but this
could not be done on the
other bands.

3 If you are going to
climb a steep mountain car-

rying 50 to 80 pounds, figure
out in advance the easiest
way to do this. We found
that the best thing was to
reduce weight. Do not carry
one pound of anything that
is not required!

4 Try to think of every-
thing in advance. We had
small lights to use for night-
time operation, but we for-
got to carry shades for the
days. We had to waste some
DXpedition time fabricating
makeshift shades

5. Don't forget to bring
earphones—we almost did
With the noise from gener-
ators and two stations oper-
ating at once, the use of
headphones was essential

6. Remember to bring a
soldering iron. Something
will come up when it will be
needed. We used ours on
two occasions.

7. Figure out in advance
how you are going to keep
your logs. We were so anx-
ious to get on the air that we
got our log-keeping of the

two stations a little mixed
up at the start.

8. If you are going by sea,
bring seasick pills and use
them. We had the pills OK,
but one of our operators
thought that he wouldn’t
need them. He did

9. If you have any equip-
ment requiring batteries,
bring along extras. Both of
our keyers and one flash-
light required battery
changes.

We were very lucky as to
the ability of our operators
All four operators carried
their fair share of both the
physical work and the oper-
ating. All operators were
trained, experienced DXers,
and the handling of the pile-
ups was no major problem

The Yasme Foundation
and everyone connected
with it wish to thank the DX
operators of the world for
the general courtesy they
showed in standing by until
they could work the rare
country of Abu Ail.l

WORK THE U.H.F. BANDS

2300 MHzZ

BUILT sz (KT oo
POWER SUPPLY 3 ALL PARTS

DOWN CONVERTER

9295

$12.95

v77.90

DISK YAGI ANTENNA
COMPLETE KIT-WITH PVC -
AND MOUNTING BRACKET

POWER SUPPLY
VARIABLE 4 TO 15 VOLTS

ALUMINUM CABINET (5| $6.95

ANODIZED BLACK WITH BRUSHED
ALL HOLES ARE PRE-PUNCHED

BUILT CONV BOARD $22.50
BUILT P/S & CABINET $34.95
COMPLETE SYSTEM BUILT _$77. 90

TRIONSX )\ 52

ADD $5.00 FOR
SHIPPING & HANDLING

NO COD
7280 PHONE OR MAIL ORDER

$15.95

6219 COFFMAN RD .104
INDIANAPOLIS, INDIANA 46268
317 291
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Add a transverter or converter (o your existing 10m, 6m or 2m equipments.
Choose from the largest selection of modules available for DX, OSCAR.
EME. ATV
TRANSVERTERS MMT 50-144 $209.95
e MMT 144-28 $199.95
MMT 432-28 (S) $299.95
MMT 439-ATV $349.95
MMT 1296-144 $374.95
OTHER MODELS AVAILABLE
write for details

POWER AMPLIFIERS
all models include RF VOX & Low Noise RX Pre- Ampl.
(no pre-amp in MML432-100)

2 Meters: 100W output  MML144-100-LS  1W or 3W in  $284.95
100W output  MMLI44-100-S  10W input $264.95

50W output  MML144-50-S 10W input $239.95

JOW output  MMLI44.30-LS  1W or 3W in  $124.95

25W output  MML144-25 3W input $114.95

432 MHz: 100W output  MML432-100 10W input $444.95
S0W output  MML432-50 10W input $239.95

30W output  MMI.432-30-1. IWor3W in $209.95

1268-1296 MHz: Coming soon. Watch for details.

ANTENNAS (incl. 50 ohm balun)
2 Meter J-Beams: 12.3 dBd gain

8 over 8 Horizon'l pol D8-2M $63.40 |

8by 8 Verticalpol D8-2M-vert $76.95

1250-1300 MHz Loop-Yagi 1296-LY $44.95 70/MBM 48
70 cm/MBM 48 $75.75 ;
70 cm/MBM 88 $105.50 Send 36¢ stamps for full details

of all our VHF/UHF items.
Pre-selector filters Pre-amplifiers Antennas
Low-pass filters  Transverters Crystal Filters
Varactor triplers  Converters

Spectrum International, Inc.

VoA
Post Office Box 1084S —_——
_Concord, Mass. 01742 USA 43 @




FAST=
=SCAN

Y
Have you tried it yet?
ATV TRANSMITTER/CONVERTER

*10 Watts Output
*Standard Frequencies Available
mamamet - 22 9 e | *Broadcast Standard Sound
J9¢,;6 O, *High-resolution & color video
L *Regulated AC Supply Built In
TC—1 *Tuneable Downconverter & Preamp

Connect to the antenna terminals of any TV set, add a good
450 MHz antenna, a camera and there you are. ..Show the

$399

LR

shack, home movies, computer games, video tapes, etc.
vice setups, demos, and getting a buddy
interested. Just add an antenna and a TV
HOMEBREWERS: ASK FOR OUR BASIC FOUR-MODULE PACKAGE
CALL OR WRITE FOR OUR COMPLETE LIST OF SPECIFICATIONS, station set-
TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by
mail. All prices are delivered in USA. Aliow three weeks after order for delivery.

For those who want to see the ATV action
. »
settuned1oCH.2. 3, or4and pluginto 117 .
up diagrams, and optional accessories which include antennas, modulators,
(213) 447-4565

before they commit to a complete station,
the TVC-4 is for you. Great for public ser-
volts a.c. $89.00 TVC-4
TVC-4L extra low-noise version. . .$105 delivered in USA
detectors, test generators, cameras, etc. WE ARE A FULL-LINE SUPPLIER OF
ALL YOUR ATV NEEDS
PC ELECTRON'CS 2522 Paxson Lane,
Tom WBORG Maryann WBEYSS Arcadia, California 91006

YOU’LL NEVER GET

A BETTER DEAL

SF2 - "Buck Buster” 5/B" Wave
2 Meter Antenna w/3/8 x 24"

Threaded Base - 3895

3dB gain
HOT - EASY ON/OFF
TRUNK MOUNT
with 3/8 x 24" Swivel Ball
for CG144 & SF-2

msmgs

BBL144 .. .. u evancarass, 25%
BBLTMA4:Z € 5e it tacaas ot 35%°
BB T4 0 ey = g g s e 24"
HEM e st cerid it o-ae et 13%

HUSTLER ANTENNAS

And many other Hustler Antennas & Mounts

CECO STOCKS THE ENTIRE HUSTLER
VHF/UHF & COMMERCIAL LINE
DEALER INQUIRIES INVITED

CG144

5.2dB gain $2395
Collinear

w/3/8 x 24"

Threaded Base i
G6144 - 6dB

E:tseenna $6850 ‘ 7
G7144 - 7dB !
Grade Base $g 800

Antenna

-7

COMMUNICATIONS, INC.

2115 AVENUE X
BROOKLYN, N.Y. 14235
(212) 6466300
(800) 2240860
TELEX: 235125

TS430S FILTER DEAL

For superior performance at lower cost, use
top-rated 8-pole Fox Tango crystai filters to fill
the optional spots in your rig. For example,
our 1800 Hz FT2808 equivalent of the YKB88SN
has a 60/6dB shape factor of 1.7 compared
with 2.0, a price of $55 vs $63, and squarer
shoulders at the top with steeper skirts all the
way down to more than - 80dB.

For more pleasant audio use our 2100 Hz for
SSB andlor our 6000 Hz for AM. For CW, our
400 Hz unit is better than the YK88C, while our
250 Hz is sharper than the YKBBCN. The more
you buy, the more you save!

BIGGER IS BETTER!
Fox Tango filters are better because of their
discrete crystal (not monolithic) construction.
This makes them slightly larger than YK fiiters
so they are patched into the circuit with short
lengths of coax. Instaliation is easy — no drill-
ing or circuit changes. Order with confidence.
INTRODUCTORY PRICES — Complete Kit
AnyONEfilter...............u. $55
Any TWO filters. . ..... $100 (Seve $10)
Any THREE filters. . . .. $145(Save $20)
Includes all needed cables, parts, detailed in-
structions. Specify the type(s) desired.
AM — FT2811 (8000 Hz Bandwidth)
CW — FT2801(250 Hz), FT2802 (400 Hz)
$SB — FT2808 (1800 Hz), FT2809 (2100 H2)
Shipping $3 per order. ($5 air) FL Sales Tax 5%
ONE YEAR WARRANTY
F GO FOX-TANGO—TO BE SURE!
Order by Mail or Telephone.
AUTHORIZED EUROPEAN AGENTS

T  Scandinavia MICROTEC Makedien 26
3200, Sandefjord, NORWAY

Other INGOIMPEX, Postfach 24 49 |

D-8070, ingolstadt, W. GERMANY D 3
FOX TANGO CORPORATION
Box 15944 H, W. Paim Beach, FL 33416

(305) 683-9587

RELIABILITY
& ACCURACY.

Precision Quartz Crystals 70 KHz to 200 MHz. International is a
major supplier to the commercial, industrial, and amateur crystal market.

For complete Information contact our sales department

INTERNATIONAL CRYSTAL MFG. CO.,, INC.

10 North Lee, P.O. Box 26330, Oklahoma City, Oklahoma 73126 (405) 236-3741

~See List of Advertisers on page 114
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Make A Name
For Yourself
In
Technical Publishing.

Wayne Green Books announces a
September 1, 1983 deadline for sub-
mitting manuscript proposals for the
upcoming publication list. Ideas for
book-length manuscripts about any
microcomputer system or area of elec-
tronics will be considered. In addition
to payment and royalties, we offer our
distribution channels and the market-

Selling 73 Mag-
azine will make
money for you. Consid-
er the facts:
Fact #1: Selling 73 Magazine
increases store tratfic—our dealers
tell us that 73 Magazine is the hot-
test-selling amateur radio magazine on the
newsstands.

Fact #2: There is a direct correlation between
store traffic and sales—increase the number of people
coming through your door and you’ll increase sales.
Fact #3: Fact #1 + Fact #2 = INCREASED $ALES,
which means more money for you. And that's a fact.

00"\3‘5 Vv
X

For information on selling 73 Magazine, call
800-343-0728 and speak with Ginnie Boudrieau, our

bulk sales manager. Or write to her at 73 Magazine,
80 Pine St., Peterborough, NH 03458.

3 Amateur Radio’s
: Technical Journal

ing support your book deserves.

Send proposals or requests for a
copy of our Writer’s Guide to: Editor,
Wayne Green Books Peterborough, NH
03488. Or call toll-free 1-800-343-0728.

80 Pine Street Peterborough, NH 03458
800-343-0728

MAKE SAVING MONEY
A WAY OF LIFE

With LIVING ON A SHOESTRING: A Scrounge Manual for the
Hobbyist. Almost anything you find can be put to good use if
you follow the techniques of a master scrounger. George Ewing [l
shows you how to:
*Find electronic parts

®Locate tools and other surplus
*Scrounge by the rules *Read up on scrounging
®Scrounge a vehicle *Scrounge a place to live

Cartoons and case histories of scroungers add a humorous

touch. With LIVING ON A SHOESTRING. you can’t always get

something for nothing, but you can certainly get it for TR 6 SOOMEN! .

=5 $7.97 Softcover. 7x9. 128 pp. approx., Send me ___ copies of LIVING ON A SHOESTRING |

ISBN 0-88006-059-X

Enclosed is $7.97 (BK7393) per copy plus $1.501
Call TOLL FREE 1-800-258-547 3 for credit card orders. Or mail your shipping and handling.

i
I |
order with payment or complete credit card information. Include | MASTERCARD bank# VISA AMEX'
$1.50 for shipping and handling. Send to: : Card#__ _ Expires____ = :
Wayne Green Inc I Signature P— - —
Attn: Book Sales I Name — —1
Peterborough. NH 03458 | Address T . ]
A Wayne Green Publication Dealer Inquiries Invited | City e StateaAndZip —— = ]

L p—-
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( sociaL EvenTS )

Listings in this column are provided free of
charge on a space-avaliable basis. The fol-
lowing information should be included in
every announcement: sponsor, event, date,
time, place, city, state, admission charge (if
any), features, talk-in frequencies, and the
name of whom to contact for turther informa-
tion. Announcements must be received by 73
Magazine by the first of the month, two
months prior to the month in which the event
takes place. Mall to Editorial Offices, 73 Mag-
azine, Pine St., Peterborough NH 03458.

MAPLE RIDGE BC CAN
JUuL 2-3

The Maple Ridge ARC will hold its Ham-
fest '83 on July 2-3, 1983, at the Maple
Ridge Fairgrounds, 30 miles east of Van-
couver on Highway #7. The registration
fee for hams Is $5.00 and for non-hams
over 12, $2.00. Features will include a
swap and shop, bunny hunts, ladies’' and
children's programs, and displays. Food
and lots of camper space (some with
hydro} will be available. Talk-in on
146.20/.80 and 146.34/.94. For registration
information (20% off for pre-registration),
contact Bob Haughton VE7BZH, Box 292,
Maple Ridge BC V2X 7G2, Canada.

SHELLSVILLE PA
JUL 4

The Harrisburg Radio Amateur Club will
sponsor the annual Firecracker Hamfest on
Monday, July 4, 1983, at the Shellsville VFW
picnic grounds, Exit #27 (follow signs 2
miles to Shellsville), 1-81, north of Harris-
burg. Admissionis $3.00, XYLs and children
will be admitted free, and there will be no
charge for tailgating. There will be plenty of
parking, shade trees, tables, and a pavilion.
Talk-in on .16/.76 or .52/.52 simplex. For
additional details and table reservations,
contact KA3HZW, 131 Livingston Street,
Swatara PA 17113, or phone (717)939-4957.

SPOKANE WA
JUL 8-10

The 5-state ARRL Northwestern Division

Convention will be held on July 8-10, 1983,
at the Spokane Convention Center, Spo-
kane WA. The Spokane Swapfest (normally
in April) whl be combined this year with the
convention as will be the flea market. Reg-
Istration is $5.00 and swap tables are
$10.00. Events will include displays by man-
ufacturers and dealers, seminars on anten-
nas, computers, VHF/EME, weather, traffic
handling, and repeater operation. There will
be ARRL and advisory committee forums.
Ladies’ programs will include a luncheon
and style show. The Saturday-night ban-
quet witl feature Roy Neal, NBC news cor-
respondent, and the Royal Order of the
Wouff Hong ceremony will follow at mid-
night ($1 admission). The DX breakfast and
church services will be on Sunday morning.
Close-in RV parking is available. For addi-
tional information, write Northwest '83, PO
Box 3933, Spokane WA 99220.

FARIBAULT MN
JuL e

The Faribault Amateur Radio Club will
hold its 2nd annual swapfest on Saturday,
July 9, 1983, from 9:00 am to 3:00 pm, at the
Rice County Fairgrounds on the north edge
of Faribault MN. General admission Is
$1.50, admission and selling space is $3.00
(indoor or outdoor), and tables (7-foot and
by pre-registration only) are $3.00 each.
Lunch and free parking will be available.
There will be amateur radio and computer
gear as well as electronic equipment dis-
played. Talk-in on 146.19/.79. For more Infor-
mation, contact Donald Klier, 1118 NW 8th
Street, Faribault MN 55021.

OAK CREEK WI
JUL®

The South Milwaukee Amateur Radio
Club will hold its annual swapfest on Satur-
day, July 9, 1983, from 7:00 am to approxi-
mately 5:00 pm, at the American Legion
Post #434, 9327 South Shepard Avenue,
Oak Creek WL Admission Is $3.00 per per-
son and includes a ""Happy Hour” with free
beverages. Parking, a public picnic area,

hot and cold sandwiches, and liquid re-
freshments will be avallable on the
grounds. There will be free overnight camp-
ing. Talk-in on 146.94. For more details, in-
cluding a local map, write South Milwaukee
Amateur Radio Club, Inc., PO Box 102,
South Milwaukee Wi 53172-0102.

STATE COLLEGE PA
JUL®

The Nittany Amateur Radio Club will
hold a hamfest and computer fair on
Saturday, July 9, 1983, beginning at 8:00
am, at the Pleasant Gap Firemen's Park,
Route 144, Pleasant Gap PA (just off
Route 26, east of State College). Tickets
are $3.00; tallgating spaces are $5.00.
Talk-in on 146.16/.76 and 146.25/.85. For
further Information, write Dave Buck-
walter KC3CL, 1635 Circleville Road, State
College PA 16801, or phone (814)-234-0759.

MILTON ONT CAN
JuL g

The Burlington Amateur Radio Club, Inc.,
will host the ninth annual Ontario Hamfest
on Saturday, July 9, 1983, at the Milton Fair-
grounds. For more Information, write Bur-
fington Amateur Radio Club, inc., PO Box
836, Burlington ONT L7R 3Y7, Canada.

CROSSVILLE TN
JUL 9-10

The Plateau Amateur Radio Club will
hold the Crossville Hamfest on July 8-10,
1983, at the Cumberiand County Commu-
nity Complex, Highway 70 North, Cross-
ville TN. Admission is $1.00 for adults. Ex-
hiblt and flea-market space will be avall-
able on a first-come basis. There will be a
Dutch-treat dinner on Saturday night.
Talk-in on 147.93/.33. For further infor-
mation, contact the Plateau Amateur
Radio Club, PO Box 2621, Crossville TN
38555.

ALEXANDER NY
JUL 10

The Genesee Radio Amateurs, Inc., will
hold the ARRL-approved third annual
Batavla Hamfest on Sunday, July 10, 1983,
from 6:00 am to 5:00 pm, at the Alexander
Firemen'’s Grounds, Rte. 98, Alexander NY
(9 miles south of Batavia). Registration is
$2.00 in advance and $3.00 at the gate.
Features will include a large exhibit area,

OM and YL programs, contests, a boat-
anchor auction, and overnight camping.
Food will be available. Talk-in on 6.52 or
4.71/5.31 (W2RCX). For more information
or advance tickets (make checks payable
to Batavia Hamfest), write c/o GRAM, PO
Box 572, Batavia NY 14020.

INDIANAPOLIS IN
JuL 10

The Indlana State Amateur Radio Con-
vention, In conjunction with the Indlanap-
olls Hamfest and Computer Show, will
be held on Sunday, July 10, 1983, at, the
Marion County Fairgrounds at the south-
eastern intersection of I-74 and 1-465. Gate
tickets are $4.00 and entitie you to all ac-
tivities. There will be Inside and outside flea
markets, a separate computer show and
flea market, a commercial vendor’s display
area, technical forums, ciub activities,
ladies' actlvities, and professional food ser-
vices. There will be setups after 12:00 noon
on Saturday, July 9th. Security wiil be pro-
vided Saturday night and Sunday, and
camper hookup facllities will be availabie
on the grounds. For further information,
contact Indianapolis Hamfest, Box 11086,
Indianapolis IN 46201.

DOWNERS GROVE IL
JUL 10

The DuPage Amateur Radio Club Ham-
festiComputerfest will be heid on Sunday,
July 10, 1983, from 8:00 am to 4:00 pm, at
the American Leglon Post grounds,
Downers Grove IL. Tickets are $2.00 and
will be avallable only at the gate. There
will be food, drinks, and plenty of parking
space, as well as a large outdoor flea
market. Talk-in on 144.89/145.48. For more
information, send an SASE to WDUP, PO
Box 71, Clarendon Hills IL 60514, or call
(312)-971-1156.

MONTANA-ALBERTA CAN
JUL 15-17

The 49th Glacier-Waterton Internationat
Hamfest will be held on July 15-17, 1983, at
Waterton Homestead Campground, just
north of Waterton National Park entrance
on Highway 6 (Alberta, Can.). There will be
a bunny hunt, technical sessions, enter-
tainment, and swap tables. For more infor-
mation and pre-registration, write PO Box
148, Milk River, Alberta TOK 1M0, Can.

Continued

VISA
MASTERCHARGE

MACAW
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SWR & POWER METER .0

SWR and POWER METER
DPM-1

MACAW's DPM-1 SWR/Power Meter has a
frequency range of 1.8 to 150 MHz and a
power range of 0-20. 200 and 1000W in

three ranges. The DPM-1is compact,
lightweight and measures SWR and power
simultaneously, only $49.95. Freight Prepaid
Anywhere In US. Order by telephone
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ELECTRONICS INC.

5355 Avenida Encinas ¢ Dept. B
- Carlsbad, CA 92008 » (619) 438-2326
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CARY NY
JUL 16

The Cary Amateur Radio Club wlill hold
its eleventh annual Mid-Summer Swapfest
on Saturday, July 16, 1983, from 9:00 am to
3:00 pm, at the Lion's Club Shelter (next to
Cary Senior High School), Cary NC. There is
no admisslon or commission charge. Fea-
tured will be an open auction at 1:00 pm.
Talk-in on 146.28/.88, 147.75/.15, and 146.52
simplex.

SHEBOYGAN WI
JUL 16

The annual Sheboygan County Amateur
Radio Club Lakeshore Swapfest and Brat
Fry will be held on July 16, 1983, from 1000
am to 4:00 pm, at the Wilson Town Hall,
south of Sheboygan WI. Tables are free and
camping Is avallable at Terry Andre State
Park. There will also be a public auction.
For a fiyer and other information, write PO
Box 895, Sheboygan WI 53081, or phone
(414)-457-3203.

AUGUSTA NJ
JUL 16

The Sussex County Amateur Radio
Club will hold ts fifth annual hamfest,
SCARC '83, on Saturday, July 16, 1983, at
the Sussex County Farm and Horse Show
grounds, Plains Road, off US Highway
206, Augusta NJ, just north of Newton.
General registration is $2.00. There will be
acres of free parking and outdoor flea
market space. Pre-registration for sellers
is $4.00 ($5.00 at the gate). There will be a
huge building for Indoor sellers and pre-
registration is $5.00 ($6.00 at the gate).
Talk-in on 147 90/.30 and 146.52. For more
information or registration, write Lioyd
Buchholtz WA2LHX, 10 Black Oak Drive,
RD 1, Vernon NJ 07462.

MANCHESTER NH
JUL 16

The New Hampshire FM Association
will hold an electronics flea market on
Saturday, July 16, 1983, beginning at 9:00
am, at the Manchester Municipal Airport.
General admission is $1.00 per person
(sellers, $5.00). Sellers should tailgate or
bring their own table. Commercial dis-
plays are welcome. Refreshments will be
available. Talk-in on 146.52 FM. For pre-
registration, write NHFMA, Inc., 30 Mead-
owglen Drive, Manchester NH 03103. For
further information, contact Dick Des-
Rosiers W1KGZ at (603)-668-8880 or Doug
Aiken K1WPM, 30 Meadowglen Drive,
Manchester NH 03103, at (603)-622-0831

EUGENE OR
JUL 16-17

The 8th annual Lane County Ham Fair
will be held on July 16-17, 1983, at the

Oregon National Guard Armory, 2515 Cen-
tennial, Eugene OR. Registration is $4.00
and swap tables are $5.00 each (2 maxi-
mum). Doors wlll open at 8:00 am both
Saturday and Sunday and there will be a
potluck supper at 6:00 pm on Saturday.
Features will include a 2-meter bunny
hunt, computer demos, technical semi-
nars, swap tables, bingo, a Kiddie Korner,
and women's activities. An all-day snack
bar and free parking for RVs (no hookups)
will be available. Talk-in on .52/.52,
146.28/.88, and 147.86/.26. For tickels or
swap tables, send a check payable to
Lane County Ham Fair to Tom Temby
WB7WPU, Treasurer, 3227 Crocker Road,
Eugene OR 97404, or phone (503)-689-
1761.

PALMYRA IL
JUL 16-17

The Quad-Co. Amateur Radio Club will
sponsor the 26th annual Hamfest of the
Breakfast Club on July 16-17, 1983, at
Terry Park, 3/4 mile east of Palmyra IL. Pre-
registration until July 7, 1983, is $1.50 (at
the gate $2.00). Camping facilities will be
open from Friday afternoon untll Monday
morning. There will be games, contests,
golfing, fishing, gear swapping, and on
Saturday night, dancing and movies.
Bring your own basket lunch; sandwiches
and soft drinks will be available on the
grounds. Talk-in on 3973 kHz from noon
Saturday until 11:00 am Sunday. For more
information, write Hamfest, c/o Quad-Co.
ARC, 602-D East Walnut, Chatham IL
62629.

LAPORTE IN
JUuL 17

The combined LaPorte-Michigan City
Amateur Radio Clubs will hold their Sum-
mer Hamfest on Sunday, July 17, 1983, from
8:00 am 1o 2:00 pm, at the LaPorte County
Fairgrounds, State Road 2, west of LaPorte
IN. The donation is $3.00 at the gate. Good
food, cold drinks, and paved outdoor park-
ing will be available. For reservations for in-
door tables (40c/foot), write PO Box 30
LaPorte IN 46350.

EDGEWATER PARK NJ
JuL 17

The 5th annual West Jersey Radio
Amateurs Hamfest will be held on Sun-
day, July 17, 1983, 9:00 am 10 3:00 pm, rain
or shine, at the Super 130 Drive-In Theatre,
Route 130, Edgewater Park NJ (2 miles
south of Burlington, 8 miles north of
Palmyra). Registration is $3.00 and tail-
gating is $3.00 (sellers must bring their
own tables). Early setup for vendors only
is at 7:00 am. Talk-in on 147.75/.15,
144.87/.47, and 146.52. For further infor-
mation or to order tickets, send an SASE

[ Haw

HELP

| need the schematic and circuit data for
the Comdel speech processor.

J. T. Maloney W2BE

152 Hawkins Rd.
Centereach NY 11720

Could someone provide me with QSL in-
formation for 9J2DS and TYA11?

Rick Todd N8CWX/DU2
PSC #2 Box 12956
APO San Francisco CA 96311
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I am looking for the schematic for an SBE
Touch-Com 40.

Lisle T. Hines K2QLA
4 Ellwood Ave.
Cortland NY 13045

I need a source for a 1IN23B diode used in
a General Radio Slotted Line 874.

Rudolf E. Six KABOBL
30725 Tennessee
Roseville M| 48066

to Mary Lou Shontz N2CLX, 107 Spruce
Lane, Route 16, Mount Holly NJ 08060, or
phone (609)-267-3063.

CANTON OH
JuL 17

The Tusco ARC (W8ZX) and the Canton
ARC (WBAL) wlll present the 9th annual Halj
of Fame Hamfest on Sunday, July 17, 1983,
at the Nimishillen Grange, 6461 Easton
Street, Louisville OH. Tickets are $2.50 in
advance, $3.00 at the gate, and children
under 16 will be admitted free. Flea-market
parking is $2.00 and tables are avallable on
a reserved basis at $3.50 each. A check
must accompany reservations. There will
be forums, dealers, a flea market, food,
and XYL activities. Talk-in on 146.52 and
147.72/.12. For reservations or more infor-
mation, contact Butch Lebold WASSHP,
10877 Hazelview Avenue, Alliance OH, or
phone (216)}-821-8794.

BOWLING GREEN OH
JuL 17

The 19th annual Wood County Ham-A-
Rama will be held on Sunday, July 17, 1983,
beginning at 8:00 am, at the Wood County
Fairgrounds, Bowling Green OH. Admis-
slon and parking are free. Trunk sales and
food will be available. Advance table rent-.
als are $5.00 and are for deaters only. Sat-
urday will be available for setups until 8:00
pm. Talk-in on .52. For more information
or dealer rentals, send an SASE to Wood
County ARC, c/o Craig Henderson, Box 366,
Luckey OH 43443.

POUGHKEEPSIE NY
JUL 23

The Mt. Beacon Amateur Radio Club will
hold its annual ARRL hamfest on July 23,
1983, from 8:00 am to 3:00 pm, at the Arling-
ton Senior High School, Poughkeepsie/La-
grange, Dutchess County NY. Admission is
$2.00 (XYL and your children will be admit-
ted free), tailgating space is $3.00 (includes
one free admission), and a table space is
$4.00 {includes one free table and admis-
sion). Hot food, beverages, and free parking
will be available. There will be an auction
beginning at 2:00 pm. Talk-in on 146.37/.97
and 146.52. For additional information
write Art Holmes WAZ2TIF, 2 Straub Drive,
Pleasant Valley NY 12569, (914)635-2614, or
Walt Sutkowski K2DPL, W. Redoubt Road,
Fishkill NY 12524, (914)-897-5158.

GLENWOOD SPRINGS CO
JuL 23

The Ski Country Amateur Radio Club will
hold its second annual swapfest on July 23,
1983, at Colorado Mountain College, 1402
Blake Avenue, Glenwood Springs CO.
There is no admission charge. Tables are
$5.00 each. Talk-in .07/.67. For turther infor-
mation, contact Frank WAQBBI, Box 280, El
Jebel CO 81628.

WELLINGTON OH
JuL 23

The Northern Ohio Amateur Radio
Society will hold NOARSFEST on Satur-
day, July 23, 1983, from 8:00 am t0 5:00 pm
at the Lorain County Fairgrounds, Route
18, 172 mile west of Route 58, Wellington
OH. Donations are $2.50 In advance and
$3.50 at the gate. Children under 12 wiil be
admitted free. Parking for the flea market
is $1.00 per car space. Flea-market setup
is from 6:00 am to 8:00 am. Plenty of free
parking will be available in a large general
parking area. Indoor exhibit spaces with
an 8-foot table are $8.00 each. Send check
for advance registration 1o Don Winner
WDBRZG, 8927 Torrance Avenue, Brook-

lyn OH 44144, or phone (216)-749-6594.
There wilt be refreshments and 807s will
be furnished by NOARS. Campers may
park overnight Friday at no charge but no
hookups will be available. Talk-in on
146.52/.52 (KBKRG) and 144.55/145.15. For
admission tickets, write NOARSFEST, PO
Box 354, Lorain OH 44052.

SEATTLE WA
JUL 29-31

The Western Washington DX Club
(W7FR) will host the 31st annual North-
west DX Convention on Friday, Saturday,
and Sunday, July 29-31, 1983, at the Dou-
ble Tree Plaza Hotel, located near the
South Center Shopping Mall and the
Seattle-Tacoma Airport. There will be a
Saturday night banquet and a Sunday
morning breakfast, as well as speakers
slides, symposia, and awards. Talk-in on
146.40/1147.00 (W7FR). For registration,
contact Ruth Bennett WA7RVA, 6729
Beach Drive SW, Seattle WA 98116, or
phone {206)-932-1335. For further informa-
tion, contact WA7RVA or Roy Foote
N7AIF, Chairman, 3029 48th Avenue SW,
Seattle WA 98116, or phone (206)-935-
8041

OKLAHOMA CITY OK
JUL 29-31

The Central Oktahoma Radio Amateurs
will hold the ARRL State Convention at
Ham Holiday ‘83 on July 28-31, 1983, at the
Myriad Convention Center, Oklahoma City
OK. Pre-registration is $6.00 ($7.00 at the
door). Children age 12 and under will be ad-
mitted free with a parent. Every pre-regis-
trant may buy one flea-market table for
$1.00. In addition to the noncommercial
flea market, there will be displays, forums,
programs, speclal group meetings, and a
buffet and dance on Saturday night. Ample
parking will be available and hotel accom-
modations with speciat Ham Holiday rates
are nearby. For further information or pre-
registration forms, write CORA, PO Box
14268, Oklahoma City OK 73113.

CUMBERLAND ME
JUL 30

The Blackstrap Repeater Assoclation
will hold the second annual Greater New
England Hamfest on Saturday, July 30,
1983, from 8:00 am to 5:00 pm, at Cumber-
land Fairgrounds, Cumbertand ME. Tick-
ets are $1.00 In advance and $2.00 at the
gate. There will be forums, exhibits,
meetings, speakers, dealers, and a giant
flea market. Food and free camping will
be avallable. Talk-in on 147.69/.09, 146.52,
3.940, and 146.131.73. For more informa-
tion, call Ed Willlams KA1FZD at (207)
846-3509.

ISHPEMING M|
JUL 30

The Hiawatha Amateur Radio Associa-
tion of Marquette County, in celebration of
its 50th anniversary, will sponsor the 35th
annual Upper Peninsula Hamfest on July
30, 1983, from 9:00 am to 5:00 pm, at the
Michigan National Guard Armory in Ish-
peming. Registration is $1.00 and tables
will be available for $3.00 each. Features
will include a computer demonstration and
net meetings. Talkiin on 146.16/.76. For
more information, contact George Lehtinen
WB8IOC, 100 N. Daisy, R2, Ishpeming MI
49849, or phone (906)-485-5038.

ASHEVILLE NC
JUL 30-31

The Western Carolina Amateur Radio
Society will sponsor the WCARS Hamfest
and Computer Fair of 1983 on July 30-31,



1983, beginning at 9:00 am, at the Bun-
combe County Fireman's Training Center,
Asheville NC. Features will include an
ARRL booth and seminar by Bob Grove
WA4PYQ, McElroy Memorial CW compe-
tition, a flea market, bingo, RV parking
and free camping {no hookups), and com-
puter hardware and software. Talk-in on
.311.91, .611.76, and .52 simplex. For ticket
information, write Garland Lance NCaN,
854 Sandhill Road, Asheville NC 28806.

OLIVER BC CAN
JUL 30-31

The Okanagan International Hamfest
will be heid on July 30-31, 1983, at Oliver
Centennial Park, Ollver BC. Registration
will be at 9:00 am (PDT) on Saturday, July
30th and the actlvities will be from 1:00 pm
on Saturday through 2:30 pm on Sunday.
YLs may bring crafts, hobbies, and fiea-
market items for sale or display. There will
be a potluck luncheon on Sunday, as well
as entertainment and bunny hunts. Talk-in
on the .34/.94 repeater or .76/.76. For turther
Information {no advance reservations),
write John Juul-Andersen VE7DTX, 8802
Lakeview Drive, Vernon BC V1B 1W3 or
Lota Harvey VE7DKL, 584 Heather Road,
Penticton BC V2A 1W8.

ALEXANDRIA LA
JUL 30-31
The Central Louisiana Amateur Radio
Club will hold a hamfest on Saturday and
Sunday, July 30-31, 1983, at the Bolton
Avenue Community Center, Alexandria LA.
Swap tables will be available.

BELVIDERE IL
JuL 31

The Belvidere Amateur Radio Associa-
tion will hold its annual hamtest on July
31, 1983, at the Boone County Fair-
grounds, Route 76, Belvidere IL. Admis-
sion is $2.00 in advance and $2.50 at the
door. Tables may be reserved for $2.00.
There will be plenty of free flea-market

spaces and, If it rains, there will be inside
space available. There will be camping on
Saturday night. Talk-in on 146.52. For
more information, contact Bob Anderson
K9DCG, 910 Locust Street, Belvidere IL
61008.

CENTREVILLE MI
JUL 31

The Amateur Radio Public Service
Association of Saint Joseph County M1 wiil
hold its 5th annual swap and shop on Sun-
day, July 31, 1983, at the Saint Joseph
County Fairgrounds, Centreville MI. Doors
will open at 8:00 am. Tickets are $2.00in ad-
vance and $3.00 at the gate. indoor tables
are $3.00; trunk sales are free. Camping will
be available on Saturday night only for
$6.00. Talk-in on .52. For more information,
contact Warren Harder N8EOX, 14820
Broadway Road, Three Rivers M| 49093.

JACKSON WY
AUG 5-7

The 1983 ARRL Rocky Mountain Division
Conventlon, in conjunction with the 51st
WIMU Hamfest, will be held on August 5-7,
1983, at the Virginlan Motel, Jackson WY.
Talk-in on 146.22/.82 and .3923 kHz. For res-
ervations, call the Virginian at (307)-733-
2792. For more Information, phone R. L.
"Pete"” Stull WB7AMP at (307)-382.9032 or
Dave Gregory N7COA at (307)-875-5324.

MOBERLY MO
AUG7

The NEMO ARC of Kirksville MO and the
Tri-County ARC of Moberly MO will hold the
5th annual North Missouri Hamfest on Sun-
day, August 7, 1983, at the Moberly Municipal
Auditorium, Moberly MO. The auditorium
has 12,000 square feet of air-conditioned
space for the inside flea market and there will
be a limited number of tables available free.
Tickets are $1.50 in advance or $2.50 at the
door. Doors will open for the flea market and
distributors beginning at 8:00 am and for the

hamfest, from 9:00 am until 3:00 pm. There
will be forums, films, sandwiches, and drinks,
as well as donuts and coffee for the early
birds. Talk-in on 147.69/.03. For more informa-
tion and/or tickets, contact Sam Fischer
KADILO, PO Box 341, Moberly MO 65270.

ANGOLA IN
AUG 7

The Steuben County Radio Amateurs wil
hold their 25th annual FM Picnic and Ham-
fest on Sunday, August 7, 1983, at Crooked
Lake, Angola IN. Admission is $2.50. Fea-
tures will include picnic-style BBQ chicken,
inside tables for exhibitors and vendors, a
large electronics flea market, and overnight
camping (fee charged by county park). Talk-
in on 146.52 and 147.81/.21.

AUSTIN TX
AUG 12-14

The Austin Amateur Radio Club and the
Austin Repeater Organization will spon-
sor Austin Summerfest '83 on August
12-14, 1983, at the Austin Marriott Hotel,
Interstate 35 at Highway 290. Admission
Is $5.00 in advance and $6.00 at the door.
Swapfest tables are available on a first-
come, first-served basls, but each seller
may also reserve one table in advance for
$1.00. Summertest '83 will combine the
Texas VHF-FM Society Convention with
forums, meetings, an indoor swapfest,
dealer exhibits, and many outside activi-
ties for the family at Austin’s annual Aqua
Festival. Talk-in on 146.34/.94. For more in-
formation, write Austin Summerfest '83,
PO Box 13473, Austin TX 78711

DUNKIRK NY
AUG 13

The Lake Erie International Hamfest As-
sociation will hold its fifth annual Lake Erie
Internationat Hamfest on Saturday, August
13, 1983, beginning at 8:00 am, at the Chau-
tauqua County Fairgrounds, Dunkirk NY.
Admission is $2.50 in advance and $3.00 at
the gate. Each flea-market space is $1.00

ptus admission. There will be indoor dealer
exhibits as well as a large flea market. Talk-
in on 146.25/.85 and 146.52. For more infor-
matlon, write Lake Erie International Ham-
fest, PO Box 455, Dunkirk NY 14048.

POMONA CA
AUG 13

The Tri-County Amateur Radio Associa-
tion will sponsor the TCARA 13th Annual
Hamfest and Picnic on Saturday, August
13, 1983, from 8:00 am to 2:00 pm, at the
Los Angeles County Fairgrounds in Po-
mona CA. Tables will be available fcr
ham/computer exhibits and displays.
There will be sandwiches and soft drinks
avallable. For more information, contact
Tony Skvarek W6ELZ, 1514 W. Mission
#14, Pomona CA 91766.

BURLINGTON VT
AUG 13-14

The Burlington Amateur Radio Club will
hold its annual International Hamfest and
Flea Market on August 13-14, 1983, at the
OId Lantern Campgrounds, Chariotte VT.
For both days, tickets are $4.00, outdoor
flea-market spaces are $2.00, and indoor
spaces are $5.00. Food and drink will be
available. Talk-in on .34/.94, .01/.61, and
52 simplex. For further information, con-
tact Frank W1CTM, Burlington Amateur
Radio Club, PO Box 312, Burlington VT
05402.

WILLOW SPRINGS IL
AUG 14

The Hamfesters Radio Club, Inc., wlll
hold their 49th annual hamfest and picnic
on Sunday, August 14, 1983, at Santa Fe
Park, 91st and Wolf Road, Willow Springs IL
(southwest of Chicago). Tickets are $2.00in
advance and $3.00 at the gate. Featured will
be the famous swappers’ row. There will be
exhibits for OMs and XYLs. For advance
tickets, send a check or money order and
an SASE to Hamfesters, PO Box 42792,
Chicago IL 60642.

10-YEAR LICENSES

Hoping to save both time and money,
the FCC has proposed that the length of
amateur licenses be extended to 10 years,
with a 2-year grace period for renewing ex-
pired licenses. In Its comments, the Com-
mission noted that license renewals,
which were up to 36,000 in 1982, would be
reduced to about 12,000 per year. In addi-
tion, the number of licenses which are al-
lowed to lapse inadvertently would de-
crease, according to the FCC.

Here is the Commission's proposed
Part 97 amendment, as it appeared in the
Federal Register.

PART 97—{ AMENDED]
Appendix

1t is propsed to amend Part 97 of the
Commission Rules, 47 CFR Part 97, as
follows:

1. In § 97.13, paragraph {d) would be
revised to read as follows:

§97.13 Renews! or modification of
operator license.

{d) If a license is allowed to expire.
application for renewal may be made

during a period of grace of two years
after the expiration date. During this
two year period of grace, an expired
license is not valid. A license renewed
during the grace period will be dated
currently and will not be backdated to
the date of its expiration. Application
for renewal shall be submitied on FCC
Form 610 and shall be accompanied by
the applicant’s expired license.

(2) In Section 97.47, paragraph (b)
would be revised to read as follows:

§97.47 Re | and/or
amateur statlon license.

on of

(b) If & license is allowed to expire,
application for renewal may be made
during a period of grace of two years
after the expiration date. During this
two year period of grace, an expired
license Is not valid. A license renewal
during the grace period will be dated
currently and will not be backdated to
the date of expiration. An application
for an individual station license shall be
submitted on FCC Form 610. An
application for an amateur clubor
military recreation station license shall
be submitted on FCC Form 810-B. In
every case the application shall be
accompanied by the applicant’s expired
license or a photocopy therof.

(3) In Section 97.58, paragraphs (a)
and (b) would be revised to read as
follows:

§97.59 License term,

{a} Amateur operator licenses are
normally valid for a period of ten years
from the date of issuance of a new.
modified or renewed license

{b) Amateur station licenses are
normally valid for 8 period of ten years
from the date of issuai.ce of a new,
modified or rénewed license. All
amateur station licenses. regardiess of
when issued. will expire on the same
date as the licensee’s umateur operstor
license.

20M PHONE EXPANSION

After a three-year battle, the 20-meter
phone-band expansion went into effect on
May 22. The new frequency allocation gave
General-class operators use of the frequen-
cies between 14.225 MHz and 14.275 MHz.
Advanced-class licensees have phone privi-
leges between 14.175 and 14.225 MHz, and
Extra-class ticket holders are allowed to
operate phone from 14.150 to 14.175 MHz.
The Commission's amendments to Part 97,
as published in the Federal Register, are
shown below.

PART 97—{AMENDED)

Part 97 of the Commission’s Rules and
Regulations, 47 CFR Part 97, {s amended
as followe:

1. In § 97.7, paragraph (a) is revised to
read as follows:

§97.7 Privileges of operstor licenses.

(a) Amateur Extra and Advanced
Class, All suthorized amateur privileges
including exclusive frequency operating
authority in accordance with the
following table:

Frequencies |

3500-3528 KHZ ...
3775-3600 KME..e.......
70007025 kM., ]
14.000-14.026 kHz... {
14.150-14,178 kHz. .

VONTS- 1028 k|
21.270-21.350 kHx.........|

§97.61 [Amended]

2. In § 97.61, in the table in paragraph
(a), the row beginning with “14000-14200
(kHz)" is revised by beginning the row
with "14000-14150 (kHz)" so that the
entire row reads as follows:

14000-14150..........ccooccece. F1

3. Also in § 97.61, in the table in
paragraph (a), the row beginning with
“14200-14350 (kHz)" is revised by
beginning the row with "'14150-14350
{kHz)” so that the entire row reads as
follows:

14150-14350 ... A3 AL AS. FI, F4 FS
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LETTERS

E.T. FEEDBACK

My wife and | both enjoyed the article on
'How E.T. Really Called Home." When we
saw the movie and Elliott and E.T. set the
communicator up, | said, "That looks like
something a ham would build.” Looks like |
was right!

Stephen Wimmer WBAGGT
Raymond NE

THE ELITE MODE

The soiution to the question of code or
no code can be answered to the satisfac-
tion of everyone. The proponents of code
offer the ability to "'get through with CW
when voice is unintelligible,” narrower
bandwidth, etc., as proof that CW is the
ultimate skill that everyone should have as
their goal. The thing t don't understand is, if
CW is so damned good, why isn't it re-
served for the select group that can master
it and that have the technical expertise
necessary 1o pass the Advanced- and Extra-
class tests?

Instead of reserving CW for those who
are most deserving of its fantastic bene-
tits, the CW proponents prefer restricting
those least deserving of its benefits to us-
Ing only CW

it just plain seems backwards. What
needs to be done is to restrict Novices and
Techs 10 voice until they've earned the right
to use the far superior method of communl-

MULTI-BAND SLOPERS

160, 80, and 40 meters
Outstanding DX performance of siopers is well known. Now you can en-
joy 2 or 3band BIG-SIGNAL reports!
low SWR -Coax feed - 2kw power -
- Hang from any support 25 ft.high or higher - Easy to install -
low profile - Complete instructions - Immediate shipment- Check ok

3BAND SLOPER- 160, 80. & 40 Meters- 60 fl.long

cating, namely CW. Under this system, the
highest class licensees would be able to
use the best possible means of communi-
cating, up to and including CW, while the
lower class licensees would be restricted
to the less efficient methods, i.e., voice.

What could be simpler or fairer? People
who can't master or have no interest in
mastering CW wouldn't be saddled with it
while those who do enjoy it would have the
added satisfaction of having the "best,” to
some extent, reserved for them.

James Delton N7ECC
Tempe AZ

Troublemaker.— Wayne.

FOR VIETNAM VETS

An open letter to alt veterans of the US
military during the Vietnam era who are
now amateur radio operators:

We are trying to form a net of radio
operators tor each state to participate in
communication with each other and with
the nonprofit organization, Vietnam Veter-
ans of America. Our objective Is to reach all
the vets of that era and band together for
the purpose of brotherhood, benefits, and
discussion of the effects of chemical war-
fare on us.

We will be publishing a newsletter and
participating in the First Annual Conven-
tion for the Vets of the Era, in Washington,
DC, on November 7-10. If you are interested
in participating, contact Mike Kelly, 2101
Crescent Avenue, Eau Claire WI 54701

Automatic bandswitching - very
Compact - Ground or tower feed
Very

$ 43 90 frtppd

2 BAND SLOPER:- 80 & 40 Meters - 41 ft long

$ 30.00 frt.ppd

3-BAND NO TRAP DIPOLE, 160, 80,8 40M-1131t. long

$ 66.00 fri ppd

2-BAND NO TRAP DIPOLE,

80.4 40M . 84ft.long

Radio equipment
not included

Atso Avallable
Floor Space: 51" Wide by 30" Deep

$199.50
4384 KEYSTONE AVENUE « CULVER
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FOR ADDN'L INFO on these and other unique antennas
WIINN ANTENNAS
BOX 393-S MT. PROSPECT, IL 60056

send SASE

(715)834-1738, or Larry Mittman NSAUG
Box 158, Rt. 5, Eau Claire Wi 54701
(715)-874-6473.

Vietnam Veterans of America is a non-
profit combat veterans organization certi-
fied by the Congress of the Unlited States.

Mike Keily
Eau Claire Wi

GUEST SPEAKER

You mentioned in the December, 1982,
Issue the woeful lack of good speakers at
hamfests. | would like to offer my services
to any interested hamfest/radio club. | am
the Kentucky state coordinator for the Ra-
dio Amateur Satellite Corporation (AMSAT),
and | have been active in amateur satellite
communication for five years. | have a set
of slides and | have a simple non-technical
program which will explain the past, pres-
ent, and future of amateur space activity. |
also served a stint as technical editor of 73,
and | can talk about what it’s like to work for
the best magazine in amateur radio. If your
club has any aspiring authors, | can tell you
what makes an article worth buying.

I will travel anywhere there is a hamfest
or club meeting. The only fee that | require
is my travel expenses. | have access 10 a
private plane so | can go anywhere in the
eastern USA.

Charles E. Martin AB4Y

Box 3370
Bowling Green KY 42101

BEACON UPDATE

Here Is an update on ten-meter beacons
for the readers of 73. The KA1YE/B beacon
In southeastern Connecticut has been
joined by at least two others in the US. They
are: WA110B/B in the Boston area on 28.208
MHz, and W3VD/B in Laurel, Maryland, on
28.295 MHz. I haven't heard the OB beacon
here, but W3VvD/B can be heard on back-
scatter.

Reception of the KA1YE and WA110B
beacons has been reported in Great Britain
In Practical Wireless magazine. In the May,
1983, issue there Is a listing of 19 beacons
worldwide wjth a graph displaying dates of
reception in the UK. The beacons are from
all continents, with VE2TEN being the only
other North American beacon listed.

A listing of active beacons is being main-
tained by Willi HBIAVE. | have sent him the
information on my beacon, and he would
appreciate information from other individu-
als and groups operating ten-meter bea-
cons. There is a limited amount of space

...atlast. ..
yvour shack organized!

A beautiful piece of furniture — your XYL will love it!

$184.50 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep
Additional Information on Request.

Checks, Money Orders, BankAmericard
and Master Charge Accepted. 65

F.0.B. Culver City. {In Calit. Add 6% Sales Tax.)
-— DEALER INQUIRIES INVITED ___

S-f Amateur Radio Jervices
CITY, CALIF. 90230 — PHONE (213) 837-4870

allocated for unattended operation of
beacons on ten meters here in the US, so
some prior listening and coordination Is
highly recommended before putting on a
beacon. This also holds for other bands.

I am willing to act as a clearinghouse for
US beacons, keeping a file on activities and
other information. If anyone Is planning to
put a beacon on ten, or knows of any other
beacons active or planned, | would appreci-
ate hearing about them. Please drop me a
line. Thanks very much.

W. Keith Hibbert KA1YE

25 Hillcrest Road
Niantic CT 06357

BEST MAG

Your editorial and technical construction
material is the best. | just renewed for two
more years!

Russ Tower K1DOW
Arcadia FL

A DREAM COME TRUE

On March 30, 1983, | walked into the FCC
field office at Syracuse, New York, with a
Techniclan-class license. | walked out with
a General-class interim permit. That permit
is a dream come true and it has been a
27-year wait.

The reasons why | passed the code test
were that | studied the code each day and |
used your "Back Breaker” (CT7313) code
tape. After two previous failures of the code
test, | decided to use your tape. So, thank
you very much for the help. Please keep up
the good work at 73.

(Re no-code licensing: I'm dead against
i)

Ben Alabastro WA2PXR
Frankfort NY

Right on there, Ben. If you and I have to suf-
fer, then why shouldn't everyone? And think
of the money I'll lose if they pass a no-code
license and my code tapes stop selling.
That 13-per tape is a rough one. . .| made
that almost impossible so that you'd have
clear sailing once you mastered it.—Wayne.

MODEM MAGIC

You're always interested in new techni-
cal ideas, so here's one you can think
about. How about using our standard com-
puter modems over the air and standardiz-
ing on these shift frequencies for com-
puter-to-computer communications?

A modem for the VIC-20 is about $100,
while commerciat RTTY modems start at
$150. The phone-line {Bell 103) modems use
frequencies of 1070/1270 and 2025/2225 Hz.
We could standardize on the lower two fre-
quencies, since they're easily passed by
receivers and transmitters, and the 200-Hz
shift Is within the FCC limits.

The only difticulty is that we'd have to
shift the modems from the ORIGINATE po-
sition during transmit to the ANSWER posi-
tion during receive. A relay could do this,
and it seems to be a small price to pay to
get one modem to serve double duty.

Anyone interested in giving it a try?

Jonathan A. Titus KA4QVK
Blacksburg VA

Hey! Do it and write an article! And you peo-
ple in Nashua NH, you write one, too!—
Wayne.
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Do you have a technique, modification, or easy-to-duplicate cir-
cuit that your fellow readers might be interested in? If so, send us a
concise description of it (under two pages, double-spaced) and in-
clude a clear diagram or schematic if needed.

In exchange for these technical gems, 73 offers you the choice of
a book from the Radio Bookshop, to be sent upon publication. Sub-
mit your idea (and book choice) to: Circuits, Editorial Offices, 73
Magazine, Peterborough NH 03458. Submissions not selected for
publication will be returned if an SASE is enclosed.

T0
ICOM254a

CONNECTOR
RS270-325

RADIO SHACK
270-1582
9VOC BATTERY
ELIMINATOR
$4.95

MEMORY BACKUP FOR THE
ICOM 25A: To retain the memory
in the Icom 25A when the power

rig from its power source, snap
on a 9-V transistor battery or
connect it to a plug-in transform-

is disconnected, slip back the
cover of the power plug and wire
a 9-V battery connector to the
white (positive) and black (nega-
tive) leads. When removing the

MACHINE SCREW (&,
MICROPHONE L/
cLip

PLASTIC
7in X 150

NUT (2)

MACHINE SCREW

RUBBER FOOT
(EPOXY IN PLACE)

SIDE VIEW

MICROPHONE HOLDER FOR
MOBILE RIGS: Keep your oper-
ating area organized and neat
when you are using a mobile rig
as a base station. This holder
will keep your microphone with-
in easy reach yet out of the way,
and the parts for it can be found
in almost any junk box.—Thom-
as Hart AD1B, Westwood MA.

er—Paul Van Bolhuis W4ZBD,
Bradenton FL.

DIP SWITCH
COMMON SIDE
OF SWITCHES ——

SUPPORT AND
INSULATING FOAM —

™ol

e’ QI IC
Fi Fz F3 (N SOCKET)

HCRVSYAL

Fig. 1. Side view

COMMON OF
SWITCHES
(FRONT ROW}——e

«———DIODE LEADS SOLOERED

COMMON LEAD —" T0 BACK ROW OF PINS

GOES TO HOLE THat
CATHODE OF D6
WAS IN

il

Fig. 2. End view (parts omitted for clarity).
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SWITCH-SELECTABLE TONES FOR THE KENWOOD 7950/793C:
The TU-79 tone unit for the Kenwood 7950/7930 provides for the se-
lection of 3 preprogrammed tones from the keyboard. With the fol-
lowing modification, the third frequency may be programmed by set-
ting a DIP switch rather than cutting or soldering diodes. First, pro-
gram the tones for F1and F2 and verify that they work. Unsolder the
cathode leads of the diodes in row F3 and position them as shown in
the diagrams. Then mount a piece of stiff insulating foam over the
diodes in rows F1 and F2, securing it firmly in place. Orient a 6- cr
7-position rocker-type DIP switch so that the pole numbers align
with the diode numbers 1 through 6 on the PC board. Solder a com-
mon wire to all of the leads on one side of the switch as shown In Fig.
1. Solder diode leads 1 through 6 to the corresponding switch pins;
solder the common wire to the hole which previously held the cath-
ode wire from D6. Be careful when making the modification,; on my
instruction sheet, diodes D1 through D6 were shown in reverse or-
der, but the markings on the PC board were correct.—Clint Williams

KB8SY, Portage Ml.

EASY COAX CONNECTIONS: Much time and effort can be saved when working with large-diameter coax
such as RG-8/U by using a small, inexpensive tubing cutter to help with the stripping. These cutters can
be obtained at most local hardware stores and are listed as Y- to %-inch copper tubing cutters. Use the
cutter to score the jacket of the coax and then simply peel off the jacket. This eliminates the nicked and
damaged braid that often accompanies coax work. When the jacket has been removed and the braid ex-
posed, use a soldering gun or high-wattage iron to quickly tin the braid in place. Now, use the tubing cut-
ter to cut through the rigid braid just as if it were tubing. Cut deep enough to remove the braid but do not
damage the inner insulation. The inner insulation can also be cut with the tubing cutter but I find it easier
just to use a knife at this point. The resulting job is very neat, virtually guarantees no nicks, and makes it
very easy to attach a PL-259 connector since the braid is already tinned.—Craig Crichton K7UKW, The
Dalles OR.
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MICROPHONE
AUDIO
INPUT INPUT

S
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——> CASSETTE

RECORDER
4_@_*

S

9 ;
ALH ( Remore
16 |
L—: 8 '3

RELAY OPOT RS273-213

ICI SK36868 OR LM3900 OP aAMP
IC2 SK4049 INVERTING HEX BUFFER

AUTOMATIC TAPE RECORDING: Don't miss the action while you're away from the rig. This circuit turns
on a tape recorder whenever the receiver’s squelch is broken. After signal loss, the recorder will shut off
following a slight delay.—Gary Anderson KE7H, Nampa ID.
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CONTESTS |

Robert Baker WB2GFE
16 Windsor Dr.
Atco NJ 08004

VENEZUELAN WORLDWIDE
CONTEST

SSB—Starts: 0000 GMT July 2
Ends: 2400 GMT July 3

CW—Starts: 0000 GMT July 30
Ends 2400 GMT July 31

The Radio Club ot Vensezuela invites all
amateurs to paticipate in the 21st year of
the Venezuelan Independence Woridwide
Contest. Use all bands, 80 through 10
meters. Operating classes include: single
operator, one band (for each band); singie
operator, multi-band; multi-operator, multi-
band, one transmitter, and mutti-operator,
mutti-band, multi-transmitter.

EXCHANGE:

RS(T) plus a three-digit QSO number
starting with 001

SCORING:

Contacts between stations of ditferent
countries count two points. Contacts with
stations within one's own country do not
count but are valid as multipliers for each
band. Count one multiplier for each Vene-
zuelan and USA call area and each country
(including own) worked on each band. Use
the ARRL DXCC country list. Finai score is
the total QSO points times the total
multiplier points.

AWARDS:

For stations outside Venezueta there will
be a plaque presented to the highest scorer
in each class. Medals go to the highest
scorer In each continent and among the
Bolivarian countries (Bolivia, Columbia,
Ecuador, Panama, and Peru) in the single-

operator, muiti-band class. Centificates to
all stations in the Americas working 15 YV
stations and 10 different countries, all Euro-
pean and African stations working 10 YV
stations and 10 different countries, and all
Asia and Oceanla stations working 5 YV
stations and 10 different countries.

ENTRIES:

Logs must show date and time In GMT,
station worked, reports exchanged and
respective numerical order, multipliers, and
points. Use different sheets for each band
worked. Include a separate summary sheet
showing name(s) of operator(s), callsign,
and address. Each participant must in-
clude $2.00 US or IRC equivalent with their
logs. Entries must be postmarked no later
than August 15 for SSB and September 15
for CW and should be addressed to: RCV,
PO Box 2285, Caracas 1010-A, Venezuela.

INTERNATIONAL WORLDWIDE
DX SSTV CONTEST

Starts: 0000 GMT July 15
Ends: 2400 GMT July 17

This is the third annual DX SSTV contest
sponsored by A5 Magazine. It Is a 48-hour
SSTV video contest using 80 thourgh 10
meters within the recommended SSTV call-
ing/operating frequencies listed below. To
encourage allband contest usage and pro-
motion, extra bonus points are granted on
the 10, 15, 40-, and 80-meter band seg-
ments. Single- and multi-operator stations
are recognized with crossband contacts
not permitted. Individual contacts count
only once per band with repetitive multi-
band contacts acceptable.

Barring any unforeseen changes from
last year's rules, callsigns and video
reports must be in “video” form. Mugshots
of the station operator, family, or friends
can count only once. Slower clock-rate

Jul 2-3
Jul 9-10
Jul 15-17
Jul 23-24
Jul 30-31
Jul 30-Aug 1
Jul 30-Aug 1
Aug 6-7
Aug 19-21
Aug 20-21
Aug 27-28
Sep 3

Sep 9-11
Sep 10-11
Sep 10-11
Sep 17-19
Oct 1-3
Oct 8-9
Oct 9-10
Oct 15-16
Oct 22-23
Oct 22-23
Nov 5-6
Nov 6

Nov 19-20
Dec 3-4
Dec 10-11

ALENDAR

Venezuelan Worldwide Contest—SSB
IARU Radiosport Championship

A5 Magazine SSTV DX Contest
Brothers and Sisters QSO Party
Venezuelan Worldwide Contest—CwW
Armadillo Run

CW County-Hunter's Contest

ARRL UHF Contest

A5 Magazine URF FSTV DX Contest
SARTG Worldwide RTTY Contest
Occupation Contest

DARC Corona 10-Meter RTTY Contest
Connecticut Oyster Festival

ARRL VHF QSO Party

Cray Valley Radio Society SWL Contest
Washington State QSO Party

Oregon QSO Party

ARRL QSO Party-—~CW

ARRL QSO Party—Phone

ARRL Simulated Emergency Test

MF Runde SW Activity Weekend
Clara Ac-Dc Contest

ARRL Sweepstakes —CW

DARC Corona 10-Meter RTTY Contest
ARRL Sweepstakes—Phone

ARRL 160-Meter Contest

ARRL 10-Meter Contest

speeds are encouraged in either 128/16.5 or
256/31-second time bases. Color work must
contain a minimum of a 2-color overlay to
quality with standard RGB frame transmis-
sions. Motion SSTV must have a minimum
of 2 frames sent with automatic receive
switching circuitry or manually operated
switching by the receiving operator and
64 x 64 “'quadrant” storage of no less than
4 separate pictures with reptays.

SCORING:

Each SSTV two-way contact is worth 5
points within the same country, 10 points
for DX out of country. Contact bonus points
are available as follows: Mugshots—1
point, slow speed—2 points, quad frame—
3 points, motion SSTV—4 points, high
resolution—5 points, and color SSTV
(RGB)—10 points. A band multiplier of 3
can be claimed for contacts on 40 and 80
meters, 2 for contacts on 6, 10, and 15
meters. Stations with over 25 DX countries
worked add 25 points, over 50 DX countries
add 50 points, over 100 countries add 100
points!

FREQUENCIES:

Advanced/Extra—3845, 7220,
21340, 28680, 50.150.

General —3990, 7290, 14340, 21440
28680, 50.150.

14230,

AWARODS:

First-place winner receives a 3-year sub-
scription (worth $60) to A5 ATV Magazine
with front-cover picture plus a goid cer-
titicate. Second- and third-place winners
receive one-year subscriptions and goid
certificates. All entries regardless of score
receive gold certificates suitable for fram-
ing. Results will be in the November issue
of A5 ATV Magazine.

ENTRIES:

Submission of logs and totaled scores
must be postmarked no later than August 1
and submitted to: Contest Manager, A5
ATV Magazine, PO Box H, Lowden IA
52255-0408. Logs wilt be returned as will
any photos, etc. Some log sheets and DX
country lists are available from WB@QCD.

VERMONT QSO PARTY—1983
State Call Award Score Name County/
Province

AR WBS5RYB A 36 Johnson, B.

AZ AK7J ‘ 8 Eliason, C

CA N6CPQ k! 1 Kitchens, J

FL K4DDB ‘ 30 Earp, R

FL N4FBY 40 Mach, T

1L WI9QWM = 4 Schrock, H

IN WaxXD . 9 Drudge, D

KS NOCLV N 10 Gregory, B

LA W5SWG k 85 Owen W

MA KATHFN - 36 Harris, D

MA K1BA 24 Bacon, A

MD WA3JEOP » 24 Pyne, W

MD w3aQvyL 4 Freidmann, D.

MO WBOSET 3 45 Hawley, P

MS W5UCY : 48 Croysdale, L

NH W10C - 120 Littlefield, N
(multi-op)

NH AF1T 35 Clement, D

NJ N2CJJ : 32 Langston, R.

NJ WA2ASQ 4 Hausleben, P

NM KB5DQ X 1 Ridley, D.

NY WB2TKD ° 40 Harodecki, M.

NY N2BFG 20 Moseson, R

OK NSAFV N 50 Mattis, A

OR WDEEAW : 8 Hamilton, T.

PA KA3DSW p 2 Riegel, K

PA WAIJIXW 3 2 Christian, D

SD KCoZU - 55 Kleinsasser, G.

TN KD4PP = 8 Chattin, D

X W5PWG ‘ 80 Short, D

™ WASDTK 36 Brewer, J.

VA NaGTU 4 24 Frankland, B.

VA KF4LY 6 Treadwell, B

vT W1IAIM P 32460 Taylor, G. Washington

vT WA1IKPJ 29172 Vanat,J Lamoille

vT N1BRT R 26727 Woodworth, F.  Washington

vT w2DMCi # 24656 Crystal ARC Windham
{multi-op)

vT K1HKI 24000 Deforge, R. Orange

vT KK1U 8134  Nevin, D. Washington

vT W1POB 770 Read, B Windsor

vT WA1GYS 120 Merrick, K. Orange

WA KN7L ‘ 33 Parker, C.

WY WB7EMA = 28 Culver, A.

WY KC7QE 18 Suthertand, W.

LU LUSAMF - 4 Anselmi, H.

Legend:

= 1st in state/county

°* =2ndin state

°°* =3rd in state

#  =1st multi-op (VT only)
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BROTHERS AND SISTERS
QSO PARTY

The Central Oregon Radio Amateurs
(CORA) are sponsoring the contest that will
run from 0600 PST Saturday, July 23, until
1200 PST Sunday, July 24. Operations will
be from WN7ODD in Brothers, Oregon, and
N7CSH in Sisters, Oregon. Phone frequen-
cies will be 10 kHz up from the bottom por-
tion of the General bands. CW will be 15
kHz up trom the bottom portion of the
Novice bands. QSL via CORA, PO Box 723,
Bend OR 97709. Enclose a business-size
SASE for return QSL cards.

CW COUNTY-HUNTER’S
CONTEST

Starts: 0000 GMT July 30
Ends: 0200 GMT August 1

The CW County-Hunter's Net invites all
amateurs to participate in this year's con-
test. All mobile and portable operation in
less active counties is welcomed and en-
couraged. Stations may be worked once per
band and again if the station has changed
counties. Portable or mobile stations chang-
ing counties during the contest may repeat
contacts for QSO points.

EXCHANGE:

QSO number; category (P for portable, M
formobile); RST; state, province, or country;
and US county. Stations on county lines
give and receive only one QSO number, but
each county is valid for a multiplier.

FREQUENCIES:

3575, 7085, 14065, 21065, and 28065. It is
strongly requested that only P- or M-cate-
gory stations call CQ or QRZ on 40 meters
below 7055 and on 20 meters below 14065,
with all other stations spreading out above
those frequencies.

SCORING:

QSOs with fixed stations are 1 point,
QSOs with portable or mobile stations are 3
points. Multiply the number of QSO points
times the number of US counties worked.
Mobiles and portabies calculate their score
on the basis of total contacts within a state
for the state certificate, and on all opera-
tion if they operated from more than one
state In competition for the High Portable
or High Mobile Trophy.

continued.

uncharted territory.

03458, Attn: Newsletter of the Month.

THE ARC LITE

NEWSLETTER OF THE MONTH

To create a good club newsletter, you don’t have to have fancy graphics,
typeset text, or professional writers—just a desire to inform and entertain your
readers and a williingness to work at it. The Arc Lite, newsletter of the Garland
Amateur Radio Clubin Garland, Texas, is a perfect example of what can be done
with simple resources and a little elbow grease.

The Arc Lite is neither typeset nor printed, but the first impression you get is
that it is very clean. Obvious care has been taken in its layout, making the most
advantageous use of white space without creating an empty look. Each page is
bordered with a black line, and stories of special note—such as arecent issue’s
news flash of the expanded 20-meter phone band—are boxed, giving the
newsietter the ambience of a tabloid newspaper.

Each section has been painstakingly labeled with a handsome headline and
when a story jumps from one page to another, you are told where it has been

Oddly enough, The Arc Lite's contents are not that variant from the offerings
of most other newsletters. Minutes of the last meeting, club news, and informa-
tion on the club's repeater and station are all standard fare. But there is a dif-
ference. The sentences are complete. Misspellings are rare. For newsletter
editor Gary Engleman KSHGL, the world of grammar and syntax is obviously not

In his editorial, "*de: Editor,” Gary notes that he Is selling advertising to help
support the new Arc Lite format which he created. Gary has obviously seen a
need for improvement and engineered a way to make the new idea work.

If your club takes pride in its newsletter, 73 wants to see it. To enter in 73’s
contest, send a copy of the newsletter to 73, Pine Street, Peterborough NH

AWARDS:

Cenrtificates will be awarded in three
categories:

1) Highest fixed or fixed portable station in
each state, province, and country, with
1,000 or more points.

2) Highest station in each state operating
portable from a county which is not his nor-
mal point of operation, with 1,000 or more
points.

3) Highest station in each state operating
mobile from 3 or more countles, with a mini-
mum of 10 QSOs in each of at least 3 coun-
ties.

Plaques will be awarded to the highest
mobile and portable stations in the USA
who meet the above requirements for certit-
icates. Additional awards will be issued
where deemed appropriate.

ENTRIES:

Logs must show category, date/time in
GMT, station worked, band, exchanges,
QSO points, location, and claimed score.

All entries with 100 or more QSOs must in-
clude a check sheet of counties worked or
be disqualified from receiving awards. En-
close a large SASE if results are desired.
Logs must be postmarked by September 3
and sent to: CW County-Hunter’s Net, c/o
Jerry Burkhead N6QA, 7525 Baltic St., San
Diego CA 92111

ARMADILLO RUN

Starts: 0001 GMT July 30
Ends: 0200 GMT August 1

The Texas DX Society announces its con-
test to assist CW operators in gaining USA-
CA All Countles Award status. The TDXS
will activate all Texas counties by dispatch-
ing mobile stations from Houston and acti-
vating these stations during the County-
Hunter's CW Contest. Several fixed
stations will also be activated. To ensure
that the largest number of entrants receive
equal opportunity to work the mobile sta-

tions, operating will generally be restricted
to 20 meters.

Entry class for the Armadillo Run is
single operator from out of Texas only. Op-
erators must operate from their own sta-
tion. Mobile operation will generally be re-
stricted 10 14055-14075 MHz. Operation on
other bands will be in accordance with the
County-Hunter's CW Contest rules. During
the contest, call CQ TDXS on 14050, 7085,
or 3585 and a control station (W5DOZ,
KSNA/2, N6HUP) will answer your call and
try to answer questions. Information re-
garding which station will activate specific
counties may be received by writing or call-
ing KZ5M between 6:30 and 8:00 pm CDST
at (713)-343-1060.

EXCHANGE:

So as not to distract from the County-
Hunter's CW Contest, use the same ex-
change as that required by that contest,
QSO number; category (P-portable, M-
mobile); RST; state, province, or country;
and county for USA stations.

SCORING:

The contest score will be equal to the
total number of Texas counties contacted
during the contest period. Ties will be
broken by the Texas QSO count.

AWARDS:

A unique plaque will be awarded to tne
station operator contacting the most Texas
counties during the contest period. The
plaque winner will be flown to Houston for
the 1983 ARRL National Convention to
receive the award if he contacted over 175
Texas counties. Certificates will be award-
ed to entrants contacting at least 50 coun-
ties. Endorsements will be issued for the
following county levels: 100, 150, 175, 200,
225, and 250, as well as All Texas Counties.

ENTRIES:

To quality for award consideration, log
information containing Texas stations
worked, time (GMT), band, and the county
the station was operating from shall be
sent to: the Armadillo Run Chairman, Den-
nis Motschenbacher KZ5M, PO Box 82,
Thompsons TX 77481. Mailing deadline is
August 31, 1983. Entrants may forward
QSLs to the above address for Texas QSOs
made during the contest period. The TDXS
will make speciai efforts to ensure that
QSLs received are answered!

AWARDS

Bill Gosney KE7C
Micro-80, Inc.

2665 North Busby Road
Oak Harbor WA 98277

JORDANIAN AWARDS
The Arabian Knights Awards

This award is issued by the Arab Radio
Amateur League (ARAL) members and
presented by His Majesty King Hussein
(VY1) of Jordan.

To quality for this recognition of
achievement, amateurs must have proof
of having contacted at least ten Arab
countries, and one contact must be with
either JY1 or JY2. All contacts must be
made on or after January 1, 1971, on any
authorized mode of communications.
There are no special endorsements.

To apply for the Arabian Knights Award,
the applicant must prepare a list of
claimed contacts in prefix order. Each en-
try must also Include the date and time in
GMT, the band and mode of operation,
and the station worked.

Do not send QSL cards, as photocoples
will be accepted. As an alternative, you
may have your list verified by two local
amateurs, a local radio club secretary, or
a notary public.

Enclose this list along with an award
fee of ten IRCs and send to the attention
of: JY1 Award Manager, PO Box 1055, Am-
man, Jordan.

The Royal Jordanian Awards

To amateurs throughout the world who
quallity, JY1, His Majesty King Hussein | of
Jordan, will issue a very elegant award of

achievement to recognize one of two lev-
els of accomplishment.

First, the Silver Award Is otfered in rec-
ognition of having worked six different JY
prefixes. There are no band or mode re-
strictions; however, all contacts must be
on or after January 1, 1971, to count.

The second and probably the toughest
award of all to obtain is the Coral Award,
which Is Issued to amateurs who visit Jor-
dan and make a QSO from Aqaba. Simple,
huh? Anyone for a charter trip this winter?

As with all awards sponsored by our
Jordanian friends, applicants must pre-
pare a ist of claimed contacts made, cit-
ing the usual logbook information includ-
ing RS(T).

Forward this list, stating which award it
is you are applying for, along with an
award fee of ten {RCs to: JY1 Award Man-
ager, PO Box 1055, Amman, Jordan.

DX AWARDS FROM ITALY

A very good DX friend of yours and
mine, John Paul IBKDB, wrote a very com-
plimentary letter about our awards col-
umn and asked that we share the awards

ARAB COUNTRIES
JY1 King Hussein
Jy2 Royal Jordanian
Famlty
A4X Oman
A6X United Arab Emirates
A7TX Qatar
A9X Bahrain
CN Morocco
HZ, 72 Saudi Arabia
J2 Djibouti
Jy Jordan
oDs Lebanon
ST Sudan
suU Egypt
YK Syria
Yi Iraq
3vs Tunisla
4w Yemen
5A Libya
5T5 Mauritania
60 Somali
70 South Yemen
7X Algeria
9K2 Kuwalt
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program sponsored by the Assoclazione
Radiotecnica Italiana (ARI). John Paul
noted that the following general rules ap-
ply to all HF awards issued by the ARl and
recommended that they be read together
with the conditions governing each indi-
vidual certiticate.

Atlinquiries andlfor applications should
be addressed to the ARI Awards Manager,
Giampaolo Nucciotti IBKDB, Via Francan-
2ano, 31-80127 Napoli, Italy, and include 2
IRCs for airmail reply.

ARI awards will be issued 10 any ama.
teur who submits a tetter, dated and
signed, with applicant’'s name, address,
and call. He must certify that he has com-
plied with all rules governing amateur ra-
dio in his country and that he has operat-
ed with fair play and good sportsmanship;
he must include a complete list of QSLs,
with callsign, date, frequency, reports,
time, and type of emission (CW, AM, SSB,
RTTY); and he must submit QSLs for
checking. QSL cards must be submitted
without corrections, erasures, or addi-
tions and must be clearly readable; in-
clude US $1.00 or 10 IRCs for foreign ap-
plicants. The Marconi Award is free; only a
mailing fee is charged.

To get an award in a specitic class, the
cards must show the corresponding data
in a clear format. Foreign applicants may
avoid sending QSL cards by submitting a
checklist of the cards duly certified by an
appointed or elected ofticial or a national
amateur-radio-attiliated soclety or club.
The ARt Award Manager reserves the right
to check, on request, one or more claimed
contacts, as necessary.

Certificato Del Mediterraneo (CDM)

The CDM is issued to those amateurs
who can show contirmation of a two-way
contact on the HF bands since June 1,
1952, with {(a) one tixed station in each of
at least 22 countries of the list shown be-
low, and (b) at least 50 amateur stations
located in peninsular italy-—an accumu-
lated total of 72 QSLs.

The same station may be worked only
once. Two classes of CDM are offered:
mixed (AM, SSB, CW, RTTY) or phone only
(AM, SSB). The minimum reports allowed
to quality are RS 33 and RST 338.

Countries list: Spain, Balearic Islands,
Ceuta and Melilla, Morocco, France, Alge-
ria, Corsica, Sardinia, Sicily, tebanon,
Egypt, Greece, Dodecanese Islands,
Crete, Mount Athos, Turkey, Syria, Yugo-
slavia, Albania, Malta, Gibraltar, Cyprus,
Monaco, Tunisia, and Libya.

Worked All italian Provinces (WAIP)

This province award is issued to those
amateurs who can show confirmation of a
two-way contact on the HF bands since
January 1, 1949, with one tixed station in
each of at teast 60 provinces of the italian
Republic for foreign amateurs, or one in
each ot 75 provinces tor italian amateurs.
The same station may be worked twice or
more It it's in a ditferent province each
time. Minimum reports acceptable are RS
33 and RST 338. Starting January 1, 1978,
this award may also be endorsed for sin-
gle band and/or for ail 95 provinces.

List of ltalian provinces: Agrigento,
Alessandria, Ancona, Aosta, Arezzo, As-
coli Piceno, Asti, Avellino, Bari, Belluno,
Benevento, Bergamo, Bologna, Bolzano,
Brescia, Brindisi, Cagliari, Caltanissetta,
Campobasso. Caserta, Catania, Catan-
2aro, Chieti, Como, Cosenza, Cremona,
Cuneo, Enna, Ferrara, Firenze, Foggia,
Forli, Frosinone, Genova, Gorlzia, Grosse-
to, Imperla, Isernia, L'Aquila, La Spezia,
Latina, Lecce, Livorno, Lucca, Macerata,
Mantova, Massa, Matera. Messina, Mila-
no, Modena, Napoli, Novara, Nuoro, Oris-
tano, Padova, Palermo, Parma, Pavia, Pe-
rugla, Pesaro, Pescara, Piacenza, Pisa,
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LIST OF QUALIFYING CONTACTS FOR DGM
Country Specific region or city Prefix
Capo Verde Island Any D4C
Portugal Lisbon CT1
Madeira Istand Any CT3
Morocco Any CN8
Spain Cadice EA7
Ireland Any El
France Any F
Corsica Any FC
England London G
England Flatholm Island GB
England Wight Isiand G
Northern Ireland Any Gl
Scotland Any GM
Switzerland Any HB
Vatican Any HV
Italy Bologna 4
Italy Any 15
Italy Rome 19
Italy Fondaz G. Marconi IY4AFGM
ltaly Torre, Tigullio Marconl IP1TTM
Italy Sicily IT9
Italy Sardinia 1SQ
Japan Any JA
Argentina Buenos Altes LU-A-B-C
Belgium Any ON
Brazil Rio de Janeiro PY
Sweden Stockholm SM
Sweden Gotland Island SM1
USSR Leningrad UA1
Canada Any VE1
Newtfoundiand Any vO1
Labrador Any vO2
Australia Sydney VK2
Bermuda Any VP9
USA Massachusetts w1
USA New York State w2
USA New Jersey w2
USA Missourt wo
USA linois w9
india Any vu
Gibraitar Any ZB
Yugoslavia Any Yu2
Libya Tripoli 5A
Any Memorial Stations Any

Pistoia, Pordenone, Potenza, Ragusa,
Ravenna, Reggio Calabria, Reggio Emilia,
Rieti, Roma, Rovigo, Salerno, Sassari, Sa-
vona, Siena, Slracusa, Sondrio, Taranto,
Teramo, Terni, Torino, Trapani, Trento,
Treviso, Trieste, Udine, Varese, Venezia,
Vercelli, Verona, Vicenza, and Viterbo.

Diploma Guglielmo Marconi (DGM)

This award celebrates the experiments
carried out by Marconi In various parts of
the world and brings them once again to
the attention of radio amateurs. The DGM
will be awarded to those who make con-
tacts with the localities in which Marconi
once conducted his experiments. To qual-
ity, it Is necessary to forward to the ARl all
details of your contacts and a) 40 QSLs
chosen from the list of contacts tor DGM,
or b) 35 QSLs chosen from the list plus the
QSL trom the ofticiat commemorative sta-
tion, II14FGM, and one trom any other G.
Marconi memorial station, for a total ot 37
QSLs.

When required (i.e., G=London,
14 = Bologna), the QSLs must indicate the
city or region of the locality. The DGM is
made available for AM, SSB, CW, RTTY,
SSTV, and mixed modes. There is no band
limitation; however, all contacts must be
made on or atter January 1, 1973.

QRP INTERNATIONAL

Being somewhat of a 10-meter QRP en-
thusiast, using a converted CB rig, | con-
tacted Hugh Aeiker WABCNN, who hap-
pens to be the Awards Custodlan for the
QRP Amateur Radio Club International.
After hearing everyone on the band

claiming to run QRP or QRPp, | figured
once and for all t would get the true defini-
tion of these terms from one of the origi-
nators of an organized QRP group. Not
only did | get this group’s point of view as
stated in their constitution and by-laws,
but also | became the recipient of a tull
packet of information concerning their
awards program.

It appears that this QRP fraternity,
tounded in 1961 by K6JSS, set the QRP
standard to mean 100 Watts CW/AM or
200 Watts PEP input. As for QRPp status,
we find the group recognizing this power
only in the 5-Watt or less range. Now this
Is not to be contused with standards set
by other QRP socleties, such as the Mich-
igan QRPp Club International, which also
detines QRPp as under 5 Watts output, yet
QRP is much less than 100 Watts.

As for thelr awards program, it is packed
tull ot incentives, as you'll witness by
reading on.

The main objective ot the QRP ARC In-
ternational Awards Program is to demon-
strate the use of limited power which
creates less QRM on the amateur bands,
while still altowing us to enjoy the useful-
ness of the hobby. The club Issues the
following awards which are available to
any amateur meeting the requirements as
set forth for each below.

QRP-25

This award is issued to any amateur
working at least 25 members of the QRP
ARC International. Endorsements are
Issued for 50, 100, 200, and every addi-

tional increment of 100. To apply, send
copies of logbook data, $1.00 or 5 IRCs,
and a signed statement that you limited
your power to 100 Watts input (200 Watts
PEP SSB). Your list should also include
the membership numbers of each station
worked. There are no restrictions on band
or mode recognition.

WAC-QRP

This award is issued to any amateur for
confirmed contacts with low-power sta-
tions in all six continents. Power inputs
again must be carefully adhered to and a
statement must be made certitying the
power was within rules governing the pro-
gram. Keep in mind also that both your
own station and the station you are con-
tacting must be using QRP to quaiity. Your
QSL cards received must state the sta-
tion's power used. Fee is $1.00 or 5 IRCs.

WAS-QRP

This WAS award is issued to any
amateur using QRP power who contacts
stations, one in each of the 50 US states
who are also using QRP power or less.
Award fee is $1.00 or 5 IRCs. GCR apply.

DXCC-QRP

This DX award is issued 10 any amateur
who utilizes QRP power and contacts 100
ditterent countries, each ot which must
also be using low power as must be stated
on thelr QSL card. To apply, send log data
and $1.00 or 5 IRCs.-GCR apply.

KM/W 1000-Mile-Per-Watt Award

This award is issued to any amateur
transmitting from or receiving the trans-
missions of a low-power station, such that
the Great Circle bearings between both
sldes divided by the power input of the
low-power station equals or exceeds 1000
miles per Watt. Confused? Ah, it's not ail
that bad! Special endorsements are given
tor single-band or mode achievements. To
apply, send coples of full log data in-
cluding power used on both sides, signal
reports exchanged, band and mode, and
specitic location of QTH on both sides. In-
clude $1.00 or 5 IRCs. GCR apply.

DXCC-QRPp

Issued to any amateur for confirmed
contacts with stations in 100 DX coun-
tries; power levels of 5 Watts or less must
be used by the applicant. Reading the
rules closely, | find no power restriction
on the stations you must work. To apply,
send log-book data, including power used
and type of equipment used. Enclose
$1.00 or 5 1IRCs. GCR apply.

WAS-QRPp

Issued to any amateur for confirmed
contacts with each of the 50 US states
while operating 5 Watts maximum output.
To apply, forward all pertinent log data
and $1.00 or5IRCs to the Award Manager.
GRC apply. Application for the award may
be made when the first 10 states have
been worked, with further recognition at
the 20, 30, 40, and, finally, 50 levels.

As with all awards oftered by the QRP
ARC International, in order not to delay
processing of your award, please furnish
not only the data, but also the power
levels used for each award and the type of
equipment used.

All award applications should be sent
to: Hugh Aeiker WABCNN, 5 Keiffer Drive,
St. Albans WV 25177.

My special thanks go out to Ade
WORSP/KBEEG, QRP editor for CQ

Magazine, who recently provided me with
the latest up-to-date information concern-




ing some very popular awards being of-
tered by amateur fraternities.

DXCC-QRPp

This award, Initiated in 1971 by the
Milliwatt: National Journal of QRPp, of-
fers a very distinctive chalienge to dedi-
cated QRPp stations the world over.

The award requires contacts with DX
stations in 100 different countries of the
world with the aid of list- or net-type
operations. The rules ctearly state that
power must be limited to five Wattsor less
output. To apply, the applicant must sub-
mit a log in alphabetical order of calisign
prefix of the station worked, indicating
date, time, and frequency of each contact.
QSL cards must accompany your listing
and a signed declaration must be made as
to the maximum power and type of equip-
ment used. Application fee is $15.00 to
help detray the cost of the large 30-inch
engraved trophy.

DXCC Milliwatt

This award is also sponsored by the
Milliwatt: National Journal of QRPp.
The same rules apply for this award as
for the DXCC-QRPp except that all in-
dications of power level should read
"under one Watt outpul.” Applications
are the same as for DXCC-QRPp.

The Milliwatt Field Day Trophy

Initiated in 1970, this trophy is awarded
to the highest-scoring QRPp station in the
ARRL Field Day event held each year in
the month of June. To enter, you must
submit an ARRL summary sheet, plus a
listing of the stations you worked, band by
band. You must state in your application
the power tevel used, the type of equip-
ment, and your method of measuring out-
put power. If you use 1-5 Watts, you may
multiply your score by tour.

For power levels less than one Watt
you may multiply your score by 5. In addi-
tion, another 1.5 times your score may be
added for operating your QRPp station in-

dependent of power mains. Another 150
bonus points are earned tor full portable
setup away from your QTH.

All three awards, the DXCC-QRPp, the
DXCC Milliwatt, and the Miitiwatt Field
Day Trophy, are obtainable by making ap-
plication to: Adrian Welss WORSP, 83
Suburban Estates, Vermillion SD 57069.

XV WORLD JAMBOREE
MONDIAL

The Calgary Amateur Radio Assocla-
tion will be operating VE6BWSJ from the
site of the XV World Jamboree Mondial on
July 1-16, 1983. The station will operate
all bands and modes. Suggested frequen-
cies: 7.030 MHz CW on the halt hour;
14.190 SSB on the hour.

NATIONAL
TOM SAWYER DAYS

The Hannibal Amateur Radio Club, Inc.,
will issue a third annual special cer-
titicate from the National Tom Sawyer
Days celebration in Mark Twain's boy-
hood hometown, Hannibal, Missouri, on
July 3-4, 1983. Hours: 1500-2100 UTC
both days. Frequencies: phone—7.245,
14.290, 21.400, and 28.770; CW—7.125 and
21.125 MHz. Heip us celebrate! To receive
the certificate, send alarge (8 x 10) SASE
and your personal QSL card confirming
the contact to Hannibal Amateur Radio
Club, Inc., WOKEM, 2108 Orchard Avenue,
Hannibal MO 63401. For further intforma-
tion, contact Tony McUmber at the above
address or call {314)-221-6199.

SPACE DAY ’83

The Cascades Amateur Radio Soclety
(CARS), in conjunction with the Michigan
Space Center in Jackson, Michigan, Is of-
fering a Space Day certlticate to all sta-
tions who work WB8CSQ during Space
Day activities. Look for WB8CSQ on 3.900,
7.235, 14.285, 21.360, and 28.510 starting
at 0000 GMT July 9 through 1700 GMT July

10. A one-dollar contribution is asked to
cover cost of postage and materials. Mail
your log information and $1.00 to CARS,
Space Day '83, PO Box 512, Jackson MI
49204.

Uss CcoD

Having started in June, members of the
Northern Ohio Amateur Radio Society will
be operating daily through Labor Day from
the USS Cod, a World War Il submarine on
permanent display at the port of
Cleveland, Ohio.

Using the callsign K8KRG, NOARS
members will be operating in the lower
portion of the General band on 80 through
10 meters. Special Novice operations will
be conducted on July 9 and 10 and August
20 and 21. On those dates, signals from
the USS Cod will be found in the middle of
the Novice band.

A special 8 x 11 certificate will be
available upon request. Please send a
QSL contirming the contact and $1 for
handling and postage to WD8RZG, 8927
Torrance Ave., Brooklyn OH 44144,

ANNIE OAKLEY
SPECIAL EVENT STATION

Again, itis the pleasure ot WBUMD, the
Treaty City Amateur Radio Association,
Inc., to bring you the Annie Oakley Special
Event Station from Greenville, Ohio, on
Saturday, July 30, and Sunday, July 31,
1983. We will be operating from the Garst
Museum which houses two rooms of
memorabilla, guns, trophies, and cos-
tumes of "Little Sharpshooter," the name
given to Annie by Chiet Sitting Bull.
Operating times will be 140010 0100 UT on
Saturday and 1400 to 2200 UT on Sunday.
Frequencies will be 20 kHz up trom the
General phone portion of the 40- and 20-
meter bands, with excursions into the
Novice segments of 40 and 15 meters.
Your QSL and an SASE to TCARA, PO Box
91, Greenville OH 45331, will bring you a

beautiful certificate and a pamphlet about
Annie Oakley.

DETROIT ARSENAL

The Tank-Automotive Command ARC
will operate W8JPW on 30 July 1983 from
1300-2000Z to commemorate the 42nd
year of the Detroit Arsenal, home of the
nation’s first defense plant and the US
Army Tank-Automotive Command. Fre-
quencies: phone—7.250-7.274, 21.400,
and 146.49 MHz;, CW—7.055 trom
1500-1700Z. Please put your QSO number
and frequency on upper left-hand corner
of your outer envelope. For an unfolded
certificate, send a 9" x 12" SASE to:
W8JPW, US Army Communications Com-
mand, Attn: CCNC-TAC-M, 28251 Van
Dyke, Warren MI 48090.

BiX BIEDERBECK

The Davenport Radio Amateur Club will
operate WOBXR to commemorate the
great jazz player Bix Biederbeck and the
city of Davenport during the Bix Bieder-
beck Memorial Jazz Festival, from 1600Z
July 3010 0300Z July 31, and from 1600Z to
2300Z on July 31. Operation on phone ard
CW, all bands about 10 kHz up from lower
end of General-class band edges. To
receive a certificate, send a large SASE to
DRAC, cio David Johannsen WBOFBP.
2131 Myrtle St., Davenport 1A 52804.

LINCOLN BOYHOOD
MEMORIAL

The Pike County Amateur Radio Club
will operate station WOCZH from the Lin-
coln Boyhood Memorial, Lincoln City, In-
diana, from 1700Z July 30 to 1700Z July 31.
Special QSLs will be issued for your QSL
and an SASE to Richard Bailey KC9VH,
Box 311 RR 1, Winslow IN 47598. Frequen-
cles will be: 3.925, 7.265, 14.305, and
21.395 phone; 14.090 RTTY,; 146.52 FM;
and 7.133 CW.

[ RTY

LOOP

Marc |. Leavey, M.D. WA3AJR
c/o73
Peterborough NH 03458

I'm going to start out this month by an-
swering a question | raised last month,
one that I'm sure has been just burning In
the minds of many of you. Just what does
Mr. Ferrell do with stations lacking a call-
sign in the alphabetical listings in his new
Guide To RTTY Frequencies?

Well, shortly after last month's column
was put to bed, | received a full copy of
this new book, and | now can tell you the
answer—they are not included in the al-
phabetical-by-callsign list. Only those sta-
tlons with calisigns are! Reviewing the
pages In the missing signature also
shows a neat, short treatise on callsign or-
Igins and some other trivia in the same
vein. Makes a good bit of reading. The sec-
ond edition Guide To RTTY Frequencies is
available from Gilfer Associates, Inc., PO
Box 239, 52 Park Avenue, Park Ridge, New
Jersey 07656, for $9.95. As always, plug
this column when you write, ok?

Neverin all my wildest expectations did
| anticipate the veritable flood of re-
sponses to my offer of a 6800 and/or 6502
RTTY terminal program. In the past, sever-

al such comments have drawn but a luke-
warm response, but not now! With more
letters recelved than on any other single
topic in the more than six years of this col-
umn, over half of the letters pleaded for
6800 software, with the majority of the
others backing the 6502-based Atari
400/800. Let’s take a look at a sample of
what some of you said.

Philip Deem K9PD, Indianapolis, indi-
ana: 'Let me identify myselt as one of the
very interested 6! {people worldwide inter-
ested in the 6800). | do, however, disagree
that the 6800 is a dead system. This is pos-
sibly the only microcomputer ever ottered
whose purchasers have been able to
make relatively inexpensive mods 1o te-
main current with the state of the art."”

Horace Hall WB4OGM, Peterson AFB,
Colorado: *'In response o your request for
comments. . .1, tor one, would certainly
be interested! | really don’t think the 6800
Is dead, though the ham fraternity may
wish to hear more about the department-
store computers since they are so readily
avallable and the prices are so good. It all
Is lost for the 6800 and the new depart-
ment-store computers are what RTTY
hams want to hear about, then at feast
choose one with an honest-to-gosh key-
board. After all, we are going to have to

type on them to get our messages across,
so let's try to do so comfortably.

Weldy Motfatt VESNM, Regina. Sas-
katchewan, Canada: "Please don't set the
6800 aside. There are a large number of
these machines about and most are in the
hands of persons that like to get into the
Innards. The 6800 on the S-50 bus is the
ideal machine tor the hobbyist that wants
to tinker with hardware and software.”

Joseph Ryan WBSLLM, Fiorence, Mis-
sissippi: "'About dropping interest in
6800-based micros: Stop! Please don't
give up on 6800-based micros. 6800 as-
sembly-language programs can be cross-
assembled to 6809 language.”

Nick Hulbert KG5N, Lubbock, Texas:
"The 6800 with the S-50 bus Is an experi-
menter's dream. A person who likes to
build and add to his system can simply
put whatever he wants on the 30-pin card
and plug itin. In tact, if | want to go to the
6809 or even the 6502, t can get a CPU card
to do this and plug it into my 6800 main-
frame. A tar cry from what you can do with
some of the other machines (easily). 'm
trying to say that the 6800 is not dead and
there are a bunch of units out there.”

John Davison WQZFN, Kirkwood, Mis-
sourl: "'I am very much interested in any-
thing you want to print on the 6800. It
might be dead, but mine Is very much
alive! It Is a D-1 Motorola evaluation
board.”

Thomas Hand WD4IUG, Loulsville, Ken-
tucky: "l am interested in a RTTY program
for the 6800-type computer. | have an APF
computer which | enjoy very much.”

Ot course, not everyone Is so universal-

ly behind the 6800 as the Ideat CPU. For
example

Howard Busson W8WGB, Akron, Ohio:
"I quit reading your column when you got
oft on the 6800 kick. | would suggest that
you lean more towards the el cheapos
(tike the color computer).”

Stephen Carter KOGVZ, Ritle, Colorado:
"t Is truly unfortunate that the market did
not support the 6800-6809 microproces-
sors, because they were easy to program
and had really quite elegant architecture.
However, realities being what they are, |
suspect that any article based on a 6800
wouid have an extremely limited audi-
ence. On the other hand, it you used the
Timex-Sinclair, VIC-20, Atari, or Radio
Shack Color Computer, the low prices of

[
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these computers would make it feasible
to buy one and dedicate it only to ham ra-
dio.” | might point out to Steve that the
CoCo /s 6809-based.

James Theisen WBBREH, Gaylord,
Michigan: "'t am trying to understand ma-
chine code and hope to write or modify an
existing RTTY program for the Pet.” Stay
tuned!

Rich Gehle N4DPQ, Nicholasvitle, Ken-
tucky: "Hf you are considering a program
tor Atari on RTTY, please go for it. The
present program is so restrictive and in-
convenlent, we are looking for relief.”

It occurs to me that, to a large extent, a
good deai of the above may be beyond the
ken of many readers. 6800, 6809, 6502,
8080, Z-80—these are the substances of
articles in Byte or 68 Micro Journal, mate-
rial rarely consumed by the average ama-
teur. The truth Is, for most commercially-

available systems, the software oftered is
tar more important than the central pro-
cessing unit, or CPU, which is what all
those numbers above were all about. But,
if we will be writing software, we are going
to have to commit to a particutar CPU, or
at least a similar group. Perhaps a look at
history will be revealing.

In the beginning, there was no micro-
processor, only big computers with tubes
or discrete solid-state devices. After
much work, trying to produce a general-
purpose calculator integrated circuit, the
Intel 4004 was born. This four-bit handler
was the torefather of today's microcom-
puter breed. The next step was increasing
the data capacity to eight bits, and the
8008 was born. | still remember the Mark-8
computers, home-brewed to use this chip
in the early 1970s. An updated 8008 was
introduced by Intel in 1973, called the

HAL-TRONIX

2304 MODEL #2 KIT (with preamp)

CAST HOUSINGS
BASIC POWER SUPPLY

19dB GAIN

2304 MODEL #3 KIT (with High Gain preamp)
MODELS 2 & 3 WITH COAX FITTINGS IN & OUT AND WITH WEATHER-PROOFED DIE

POWER SUPPLY KIT FOR ABOVE WITH CASE
ANTENNAS & OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO

HAL 2304 MHz DOWN CONVERTERS (FREQ. RANGE 2000/2500 MHZ)
2304 MODEL #1 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS

$19.95
$29.95
339.9%

$19.95
$24.95

2100-2500 MHZ

“HMR-II| COMPLETE UNIT

COMPLETE SYSTEM AS SHOWN. NOT A KIT INCLUDES
A PC BOARD., POWER SUPPLY. CABLES &
CONNECTORS —PRE-ASSEMBLED AND TESTED. 2408
GAIN OR GREATER

1 UNIT .$149.95
2UNITS .$139.95 sa.
3 ORMORE UNITS .$129.95 ea.
*HAM MICROWAVE RECEIVER
PRE-SCALER KITS
HAL 300 PRE (Pre-grilled G- 10 board and all components) $14.95
HAL 300 APRE (Same as above but with preamp) $24.95
HAL 800 PRE (Pre-gnilied G- 10 board and all components) $29.95
HAL 600 APRE (same as above but with preamp) $39.95

PRE-AMPLIFIER

HAL:-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHZ BANOWIDTH (- 3dB POINTS).

FULLY ASSEMBLED AND TESTED $8.95

HAL-PA-1.4 WIDE BAND PRE-AMPLIFIER, 10 MHZ TO 1 4 GHz. 120B GAIN

FULLY ASSEMBLED $1295

CONTROL
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INSTRUCTION
DECODER

INSTRUCTION
REGISTER

EXTERNAL
BUS

DATA BUFFER

DATA

INTERNAL DATA BUS

BUS -

ACCUMULATOR

PROGRAM COUNTER

Fig. 3. 6502 block diagram.

8080, and within two years the microcom-
puter revolution was off and running.

The design philosophy of the 8080 was
an attempt to implement a calculator-type
architecture on one chip, tracing back to
the 4004 roots. Six general-purpose regis-
ters, stack and program counters, and a
flag register work with one accumulator to
provide internal data manipulations. Input
and output is directed over special I/O
channels. A block diagram of the Intet
8080 is shown in Fig. 1.

A year after the Introduction of the
8080, Motorola presented its version of
the eight-bit microprocessor, the 6800.
Rather than the register orlentation of the
8080, the 6800 is memory-oriented, that is,
any memory location can serve as data,
instructions, a register, or even an input/
output device. By freeing up the organiza-
tion, the 6800 becomes easier to program,
and the more flexible addressing allowed
by the 6800 makes this series, and ones to
follow in this line, inherently more power-
tul. Fig. 2 shows the simpie organization

of the Motorola 6800, which contains two
accumulators, an index register, stack
and program counters, and condition
code, or flag, register.

The next move was taken by several ex-
employees of Motorola who joined forces
with a calculator chip manufacturer, MOS
Technology, to produce an enhanced
6800. The index register, a two-byte point-
er in the 6800, was broken into two eight-
bt index registers, and new modes of ad-
dressing were added. The B accumulator
was discarded, and other refinements
were made to some of the internal archi-
tecture. The result was the 6502, the block
diagram of which is shown in Fig. 3.

The net result is that there are two ma-
jor tamilies among popular microcomput-
ers: the 8080, with its enhanced version,
the Z-80, and the 6800, 6502, and lately the
6809, an enhanced 6800, series. Although
Important difterences exist between
members of these groups, as a rule pro-
grams that are written for one may be
translated, not always directly, from one
1o the other.

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

USB-LSB
4 Memories
3 Way Auto-Scan
Includes New Bands
3-Step Tuning Speed
IF Tune =1 KHZ
Built-in Dual VFO
Narrow CW filter optional

Model 10/160 M

Mfg. Sug. Amateur price

$1,059.00

CW-WCW-N

200 W. PEP (160M-12M)

100 W. PEP (10M)

Built-in Power Supply
AC-120 VAC
DC-13.8 V -Ground
External ALC & Relay
RTTY, FAX, ASCII

HAL-PA-2.1 GHz2STAGE PRE-AMPLIFIER, DESIGNED FOR 2304 DOWN CONVERTER.

AGE REJECTION FILTER. $34.95
SHIPPING INFORMATION. ORDERS OVER $25 WILL BE SHIPPED POST-PAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS THAN
$25. PLEASE INCLUDE ADDITIONAL $2.50 FOR HANDLING AND MAILING CHARGES.
SEND 20¢ STAMP FOR FREE FLYER. [

HaLTRONIX INC.  Smag &%

P.0.BOX 1101

PHONE (313) 285-1782 ,3‘["J el

SOUTHGATE, MICH. 48196 A€ NOTS

WOZIXH

MADE TO PIGGIE-BACK ON THE 2304 BOARD. OFFERS 20 dB GAIN. ALSO HAS AN IM-

NOW ONLY $949.50

JUST SLIGHTLY AHEAD

TO ORDER OR
DLR INFO. CALL
(714) 630-4541

1275 N. GROVE ST.
ANAHEIM, CA 92806

Cable: NATCOLGLZ

NOTE: Price, Specifications subject 10 change
without notice and obligation i
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Mon-Fri 9AM-8PM
Sat 9AM-3PM

The modern multi-band mobile antenna
—switch to 1.0. 15, 20 or 40 meters ;
without stopping to change resonators. ‘ EL®

Features of the Spider~ Antenna m ﬂ H ﬂnln
® The Spider " Antenna is less than six feet high m m Evansville, IN 47711

and the longest resonator projects out from the

mast 24 in(.:heﬁ. This gives a sliin pro AEA Prices and Avaliability Subject to Change
file, low height and light weight, offer- AW, CP-1New Computer Interface ... . ... coeoocall
ing little wind resistance and A MBA.RO Reader ... .. L sase.00
eliminating the need for a U BT-1 Tulzev. arrrare e b e 12000
i ALLIANC
spring m g
.pE gh ount ) ~ - HD73(10.7 sq. ft.) Rotator. . .. C......380.00
ach resonator is tuned to N’/ U-100 Small Rotator . . s b st AHOD
the desired portion of the band by u.s ASTRON
a tuning sleeve which slides over the b o RSTA 5-7 Amp Power Supply..................$49.00
outside of the resonator. 23 d RS10A 7.5-10 Amp Power Supply. . .59.00
® SWR; . . RS12A 9-12 Amp Power Supply. s kAl aaws 09100
is approximaterly 1:1 at the ) RS20A 16-20 Amp Power Supply . . ......89.00
selected resonant frequency : RS20M 16-20 Amp wimeter ....109.00
® Base impedance approximately 50 - RS35A 25-35 Amp. . ......... 3 Cee.....13500
ohms requ,iaring no mr;?chin n tw}:)rk A RSA5M 25 05'AMP wimste! ALl 129100
s g ne . RSS50A 37-50 Amp........ wtaneaeee e - 199100
® Ideal for use on vans, campers, RS50M 37-50 Amp wimeter . i iii.....225.00
motor homes, travel trailers; also AZDEN
in mobile home parks, apart PCS 4000 2M Xcvr - - $280.00
ment houses and condominiums. q RGSIB00/andhield . ates : B SRR 2275100
The Spider ™ Adapt e
€ Spide apter converts Folded Dipote 80-10 Meter. el.....3135.00
any mono-band antenna with a half- BENCHER
inch mast into a modern four-band antenna. BY.1Paddie/BY-2Chroms. . . .. -$36.00/34.00
The Spider™ Maritimer™ is the ultimate for f,ﬁ,‘ﬁ:;'ﬂ? ’ aaad LAl
marine use. Made of non-magnetic stainless steel HF6V 80-10 Meter vertical. . .$119.00
and nickel-chrome plated bronze, using regular CUSHCRAFT
Spider™ resonators and tuning slceves. :31"0"“’"32::- - lspen : 3;;:3
: 4 Tribander 4 3 N saaas L
Accessories — Bumper, ball, angle and stud 214FB Boomer 14 EL FM. . . 89.00
mounts. Quick disconnects. RG-58A/U coaxial 32-19 Super Boomer 19 EL 2M. . . : .63.00
cable and connectors. Ground radial systems. ARX-2B Ringo Ranger Il 2M .39.00
Copper foil and copper brai 3 DAIWA
L2 Seld SOPPLABiid ghoand straps CN 520 1.8-60 MHz SWRIPwr Mtr. .83.00
For further information, prices write or call CN-820B 1.8-150 MHz SWR/Pwr Mtr, . 4 ..110.00
DRAKE
MULTI-BAND ANTENNAS o el : . S0
7131 OWENSMOUTH AVENUE, SUITE 463C TRS Xowr v T ers.00
CANOGA PARK, CALIF. 91303 12 inch Green Monitor . 135.00
TELEPHONE: (213) 341-5460 ~173 ENCOMM (SANTEC)
ST-144/4P = .call
ETO
Alpha 78. .$2,495.00
HAL
DS3100/MPT/STE000 > $2,825.00
CT2200/KB2200 . 949.00
HY-GAIN
Explorer 14 Tribander. . 5 .call
TH? DXS 7EL Tribander . . . .$375.00
THS MK2S SEL Tribander. b .319.00
P H AS E I I V2S 2 Meter Vertical £30.00
Ham IV 15 sq. ft. Rotator . .. ..195.00
T2X 20 sq. ft. Rotator . . .249.00
ICOM
R70 General Coverage Receiver. ..$629.00
720A General Coverage Xcvr ...989.00
740 Xvcr/Pwr Supply & Rebate. " ...945.00
WNY © SUPERBO-POUND, 100 MPH GRAY MAG- 2730 Xevr L e4as.00
“e/ NETIC MOUNT WITH MYLAR BASE 2AT 2M Handheld. . 21800
® 5/8 WAVE FOR PHASE Il SIGNAL 3AT/4AT Handhelds ...235.00
© AND ° 25A new display & mic 305.00
e 1/4 WAVE FOR CLOSE-IN AND RE 25H 45W Mobile. : 349.00
STRICTED HEIGHT AREAS 290H 2M All Mode .479.00
o INSTANT CHANGE- OVER 271A 2M All Mode ..call
KLM
© SUPERIOR PERFORMANCE KT34A 4EL Triband Beam. . .. $305.00
o STAINLESS STEEL SPRING AND WHIP KT34XABEL Triband Beam. . ... ... .....485.00
o CHROME ON BRASS 8ASE- COMPARE! 144-148-13LBA 2M Lo:x:::mr:o'cs : < .79.00
COMPARE! Q ‘
P e (ARe™ GRE, The Fantastic Interface for CW, RTTY, ASCHI ‘
COMPLETE WITH 17 FEET OF FOAM Software available for VIC 20, VIC 84, APPLE, ATARI,
> TRBOC & TI99. Call for package pricing.
COAX AND PL-259 CONNECTOR VY] ——
o MADE IN USA NLA-150-MM 5/8 Wave 2M Mag. Mt... .. ........$39.00
MFJ
INTRODUCTORY PRICE: 989 3KW Rotler Inductor Tuner . .$280.00
841C Tuner . .81.00
s 900 Tuner ..45.00
313 VHF Conv for HT .36.00
- MIRAGE
B1016 .. 239.00
COMPARE! 83018 . 199.00
TWOANTENNAS FOR THE PRICE OF ONE! e ‘ PR
AMATEUR-WHOLESALE ELECTRONICS SHURE
8817 SW. 129th Terrace. Miami Fiorida 33176 ::2 3::; z:" o - ";23
Telephone (305) 233-3631 - Telex. 80-3356 TENTEC o
HOURS: 9 - 5 Monday thru Friday New 2M Handheld X .. .cnll
e US DISTRIBUTOR o DEALER INGUIRIES INVITED Corsalr Fantastic Rigt s & ....call
~243 Digital Argosy. .$539.00
2KW Tuner Kit.. ... Cii.....185.00
TOKYO HY-POWER
HL30V 25W Amp ..$63.00
R HLB2V BOW Amp. T ...139,00
HL160V 160W Amp. 3 289.00
HC2000 2KW Tuner .289.00
YAESU
L L Now In stock. Call for Prices
Send SASE for Our New & Used Equipment List
Prices are FOB Evansviile
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ELECTRICITY
FROM SUNLIGHT

We Make Photovoltaic
Systems, Components,
Hardware & Accessories

A REALITY TODAY
Send $3.50 for Catalogy to
ENCON PHOTOVOLTAICS

Distributors of Solarex Photovoltaics
Dept. 73 27584 Schoolcraft
Livonia, M1 48150

(313) 261-4130 .~ 172

THE WORLD FAMOUS

CATALOG OF
). ELECTRONICS
-

IDEO

* TELEPHONE

+C

ABLE Tv

* PARTS
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« ELECTRONIC

« and much

100

much more'

s OF FASCINATIN

FACTORY CLEAROUTS. ¥
SURPLUS SPECIALS AND
BARGAIN OFFERS NOT FOUN
IN STORES OR CATALOGS
ANYWHERE'

ETCOELECTRONICS ~248
DEPT. 590

Mailing List Control Center
Box 840
Champlain, N.Y. 12919

I1Enclose__________ (cash OK);
Please rush postpaid

world famous ETCO catalog.

D $3 Canadian & Foreign 1 year

subscription to the ETCO catalog.

D 304 page handbook ‘‘BUILD YOUR

OWN EARTH STATION''. (TA025) $10.00

D 360 pages MASTER HANDBOOK OF

|
D $1 for 1 year subscription to the I

TELEPHONES. (TA001) .o $11.00¢

D FREE - sampie copy of the bargain

Name
Address
City
State Zip.

packed ETCO catalog. (USAonly)
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Daisy wheel quality
without daisy wheel
expense.

You need the quality print that a daisy wheel
printer provides but the thought of buying one makes your
wallet wilt. The Selectric™ Interface, a step-by-step guide to
interfacing an IBM Selectric /O Writer to your microcom-
puter, will give you that quality at a fraction of the price.
George Young, co-author of Microcomputing magazine’s
popular “Kilobaud Klassroom” series, offers a low-cost al-
ternative to buying a daisy wheel printer.

The Selectric™ Interface includes:
®step-by-step instructions
®ips on purchasing a used Selectric™
®information on various Selectric™™ lnodels, in-
cluding the 2740, 2980, and Dura 1041
®driver software for Z80, 8080, and 6502 chips
®tips on interfacing techniques
With The Selectric Interfuce and some background in elec-
tronics, you can have a high-quality, low-cost, letter-quali-
ty printer. Petals not included.

Credit ¢ard orders call TOLL-FREE 1-800-258-5473. Or
mail your order with payment plus $1.50 shipping and
handling to: Wayne Green Inc. Attn: Retail Book Sales,
Peterborough, NH 03458.

Dealer inquiries invited.

ISBN 0-88006-051-4 128 pages $ 1 2 . 9 7

[J Yes, I want Selectric Interface (BK7388). Enclosed is $12.97 per
copy plus $1.50 for shipping and handling.

[OMASTER IAVIRY.N OAMEX

Card #

Signature

Expires

Name
Address
City
State and Zip
All orders shipped JUPS if complete street address Is given.

337B6S

-MOVING?-

Let us know 8 weeks in advance so that you won't
miss a single issue of 73 Magazine.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your sub-
scription. It helps us serve you promptly. Write to:

Subscription Department
;3 Amateur Radio's
Technical Journal

AFFIX LABEL

Namsen— R Y

P.O. Box 931
Farmingdale NY 11737
[ Extend my subscription one additional year for only $19.97
Payment enclosed Bill me

Canada and Mexico $22.97, US funds, Foreign Surface $39.97;
US funds, drawn on US banks, Foreign Airmail, please inquire.

If you have no label handy, print OLD address here.

Name

Address

City State_ Zip
print NEW address here.

Name

Address

City State Zip
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MAKE IT
EASY
TO %
SAVE
your copies of

/5 Magazine

Your magazine library is your prime reference source—keep it
handy and keep it neat with these strong library shelf boxes.
They are made of white corrugated cardboard and are dust resis-
tant. Use them to keep all your magazines orderly yet available
for constant reference.

Self-sticking labels are available for the following:

80 Micro 73 Magazine  Radio Electronics
Microcomputing osT Personal Computing
inCider Q Byte

Desktop Computing Ham Radio  Interface Age

One box {BX1000} is $2.00, 2-7 boxes {BX 1001} are $1.50 each
and 8 or more boxes (BX1002) are $1.25 each. Be sure to specify
which labels we should send.
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® NOVICE LICENSE STUDY GUIDE—by Timothy M. Daniel N8RK. Here is the most up to date novice
guide available. It is complete with information about learning Morse Code, has the latest FCC amateur
regulations and the current FCC application forms. This guide is not a question/answer memorization
course but rather it emphasizes the practical side of getting a ham license and putting a station on the
air. it reflects what the FCC expects a Novice to know without page after page of dull theory. The most
current information still available at last year's price. SG7357 $4.95.°

® NOVICE STUDY TAPES —If you are just getting started in ham radio, you'll find these tapes indispen-
sable! This up-to-the-minute revision of the 73 Study Course Is the perfect way to learn everything you
need to breeze through the Novice written exam. Theory, FCC regulations, and operating skills are atl
covered, and you'll be amazed at how fast you learn using these tapes!'

Once the test is behind you, these tapes will go right on being useful, because they are packed with the
latest information on setting up your own ham station, and getting on the air.

Thousands of people have discovered how easy learning from cassette can be—order now and enter
the fascinating world of ham radio! CT7300 Set of 3—$15.95.*

license study guide and novice study tapes. m

Scientists have proven that you learn faster by histening than by reading because you can play a cas-
sette tape over and over in your spare time—even while you're driving' You get more and more info
each time you hear it. You can't progress without solid fundamentals. These three hour-iong tapes give
you all the basics you'll need to pass the Novice exam easily. You'll have an understanding of the ba
sics which will be invaluabie to you for the rest of your life! Can you afford to take your Novice exam
without first listening to these tapes?

Special Offer! Both Novice License Study Guide
 and Novice Study Tapes $19.95 Order NP7300.

" GENERAL LICENSE STUDY GUIDE

GENERAL LICENSE STUDY GUIDE—BY
Timothy M. Daniel N8RK This is the
complete guide to the General License.
Learning rather than memorizing is the
secret. This is not a question-and-
answer guide that will gather dust when
the FCC issues a new test. Instead, this
book will be a helpful reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
application form. Order yours today and
talk to the world. SG7358 $6.95
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® QSL CARDS—73 turns out a fantastic series of QSL
cards at about half the cost of having them done else-
where because they arerun as a fill-in between printing
books and other items in the 73 Print Shop. 250 Style
W—QW0250—for $8.95°; 500 Style W—QWO0500—1or
$13.95°; 250 Style X—QX0250—for $8.95°; 500 Style
X—QX0500, 250 Style Y—QY0250—for $8.95°; 500
Style Y—QY0500—for $13.95.° Allow 6-12 wks. for
delivery

LIBRARY SHELF BOXES—These sturdy white corru-
gated, dirt boxes each hold a full year of 73, Microcom-
puting or 80 Micro Desktop Computing, inCider. With
your order, request self-sticking labels for any of the
following: 73, Microcomputing, 80 Micro, CQ, QST,
Ham Radio Personal Computing, Radio Electronics, In-
terface Age, and Byte. Order 1—BX1000—for $2.00°

order 2-7—BX2002—for $1.50 each*; order 8 or more—
BX1002—tor $1.25 each*

published by 73 Magazine.)

Binders

@ Preserve and protect your collection for a lifetime!
Order these handsome red binders with gold lettering
$7.50 for 1, 3 for $21.75, 6 for $42.00. (Postpaid within
USA, please add $2.50 per order outside USA.) Check or
money orders only, no phone or C.O.D. orders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141,
"NOTE—Above address for Binders only.

73
Code Tapes

any four tapes for
$15.95! $4.95 each

“GENESIS”

S WPM —CT7305—This is the beginning tape for people
who do not know the code at all. It takes them through
the 26 ietters, 10 numbers and necessary punctuation,
complete with practice every step of the way using the
newest blitz teaching techniques. It is almost mirac:
ulous' In one hour many people —including kids of ten—
are able to master the code. The ease of learning gives
confidence to beginners who might otherwise drop out.

“THE STICKLER”

6+ WPM—CT7306—This is the practice tape for the
Novice and Technician licenses. It is made up of one
solid hour of code, sent at the official FCC standard (no
other tape we've heard uses these standards, so many
people tlunk the code when they are suddenly —under
pressure—faced with characters sent at 13 wpm and
spaced for 5 wpm). This tape is not memorizable, uniike
the zany 5 wpm tape, since the code groups are entirely
random characters sent in groups of five.

“BACK BREAKER”

134+ WPM—CT7313—Code groups again, at a brisk 14
per so you will be at ease when you sit down in front of the
steely-eyed government inspector and he starts sending
you plain language at only 13 per. You need this extra
margin to overcome the panic which Is universal in the
test situations. When you've spent your money and time
to take the test, you'll thank heaven you had this back-
breaking tape

“COURAGEOUS”

20+ WPM—CT7320—Code is what gets you when you
go for the Extra class license. It is so embarrassing to
panic out Irus( because you didn't prepare yourself with
this tape. Though this is only one word faster, the code
groups are so difficult that you'll almost fall asleep copy-
ing the FCC stuff by comparison. Users report that they
can't believe how easy 20 per really is with this fantastic
one hour tape

“OUTRAGEOUS”

25+ WPM-—CT7325—This is the tape for that small
group of overachieving hams who wouldn’t be content to
simply satisty the code requirements of the Extra Class
license. It's the toughest tape we've got and we keep a
permanent file of hams who have mastered it. Let us
know when you're up to speed and we'll inscribe your
name in 73's CW “Hall of Fame

BACK ISSUES—Complete your coliection; manr are
prime collectables now, classics in the field! A full col-

lection is an invaluable compendium of radio and elec-
tronics knowledge!

73300 73 BACK ISSUE—BEFORE JULY 1980
73350 73 Bgcxyusvsuev JuLy 19{;0 n-muoms ‘39,2(‘)
73350P 73 BA(EK ISSUE NOV. 1981 4T0‘PR'FS§N;’.50
73005 73 BACK ISSUE—5 YOUR CHOICE

73010 73 BACK ISSUE—10 YOUR CHOICE 1Y
73025 73 BACK ISSUE—25 YOUR CHOICE

73125 73 BACK ISSUE—25 OUR CHOICE =

Shipping: Please add $1.00 per magazine. Orders of
ten magazines or twenty-five magazines add $7.50
per order.

‘Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop @ Peterborough NH 03458. Be sure to include check or
detailed credit card intormation. No C.0.D. orders accepted. $1.50 for the first book, $1.00 each additional book for U.S. delivery and foreign surtace. For foreign airmail $10.00
\per book. Please allow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at the above address. (Pfices subject 1o change on booksv

FOR TOLL FREE ORDERING CALL 1-800-258-5473




” HAND BOOKS FOR
NEW! THE HAMSHACK

AMATEUR RADIO CALL DIRECTORY, 1982-1983 Edition.
Compiled by: Jack A. Speer N1BIC and Ashok K. Anand.
Here it is, and at a price you can afford! A directory of
over 410,000 radio amateurs in the United States (as
licensed by the U.S. Gov't). Compietely updated for 1983.
Easy to handle 82 x 11 format. BK1254 $14.95

THE TEN METER FM HANDBOOK—by Bob Heil K9EID.
This handbook has been published to help the ten meter
enthusiast learn more about the many methods of con-
versions and tricks that are used to make existing units
work better. Join the great “tinkerers’ of the world on ten
FM and enjoy the fantastic amount of fun in communi-
cating with amateur stations worldwide on ten meter
FM. BK1190 $4.95.°

THE COMPLETE SHORTWAVE LISTENER'S HAND-
BOOK, 2nd EDITION by Hank Bennett and Harry L.
Helms. This comprehensive volume contains loads of
new information from all over the world on the latest
developments in SWL technology clubs, associations,
practices and stations. A thorough guide to stations of
the world by general continental area and frequency is
included. BK1241 $9.95

THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM
REPEATERS—by Bill Pasternak WABITF (author of 73
Magazines monthly column "Looking West'’) This Is the
book for the VHF/UHF FMer, complled from material
submitted by over a hundred individuals, clubs,
organizations and equipment manufacturers. A "must
\have” for your ham shack shelf. BK1185 $12.95.°

THE NEW

WEATHER SATELLITE
HANDBOOK
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/~ THE73TEST
EQUIPMENT LIBRARY

VOL. I} AUDIO FREQUENCY TESTERS—Jam-packed
wlth all kinds of audio frequency test equipment. If
you're into SSB, RTTY, SSTV, etc., this book is a must for
you. . .a good book for hi-fi addicts and experimenters,
too! LB7360 $1.95."

VOL. Il RADIO FREQUENCY TESTERS—Radio frequen-

Cy waves, the common denominator of amateur radio.

Such items as SWR, antenna Impedance, line imped-

ance, RF output, and field strength; detailed instructions

on testing these items Includes sections on signal gen-

erators, crystal calibrators, grid dip oscillators, noise
enerators, dummy loads, and much more
B7361 $1.95.°

VOL. IV IC TEST EQUIPMENT—Become a trouble-
shooting wizard! Here are 42 home construction proj-
ects for building test equipment to work with your ham
station and in servicin? digital equipment. Plus a
cumulative index for all four volumes for the 73 TEST
EQUIPMENT LIBRARY. LB7362 $1.95.°

ALL THREE OF THE ABOVE
ONLY $4.95 ORDER LB7365

RF AND DIGITAL TEST EQUIPMENT YOU CAN
BUILD—BK1044—Rf burst, function, square wave gen-
erators, variable length puise generators—100 kHz
marker, i-f and rf sweep generators, audio osc, atirf sig-
nal injector, 146 MHz synthesizer, digital readouts for
counters, several counters, prescaler, microwave

FOR ELECTRONICS IE

meter, etc. 252 pages. BK1044 $5.95.*
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TOOLS & TECHNIQUES FOR ELECTRONICS—by A A
Wicks is an easy-to-understand book written for the
beginning kit-builder as well as the experienced hob-
byist. It has numerous pictures and descriptions of the
safe and correct ways to use basic and speclalized tools
for electronic projects, as well as specialized metal-
working tools and the chemical aids which are used in
repair shops. BK7348 $4.95.°

BEHIND THE DIAL—This book explains, in detail,
what’s going on on all the frequencies, from shortwave
up to microwave. It gives the reader a good idea of what
he can find and where to find it, including some of the
secret statlons such as the C.LA. and the F.B.
Everything is covered short of microwave monitoring
Anyone interested in purchasing a shortwave receiver
should have a copy of this book. survelliance, station
layout consideration, antenna systems, intertace, and
the electromagnetic spectrum. are included
BK7307 $4.95

THE NEW WEATHER SATELLITE HANDBOOK —by Dr
Ralph E. Taggart WB8DQT. Here is the completely up-
dated and revised edition containing all the informa.
tion on the most sophisticated and effective space-
craft now in orbit. This book serves both the experi-
enced amateur satellite enthusiast and the newcomer
It is an introduction to satellite watching, providing all
the information required to construct a complete and
highily etfective ground station. Solid hardware
designs and all the instructions necessary to operate
the equipment are included. For experimenters who
are operating stations, the book details all procedures
necessary to modify equipment for the new series of
spacecraft. Amateur weather satellite activity repre-
sents a unique blend of interests encompassing elec-
tronics, meteorology and astronautics. Join the privi-
leged few In watching the spectacle of earth as seen
from space on your own monitoring equipment
BK7383 $8.95."

per book. Please allow 4-6 weeks for delivery. Ques
Qubllshed by 73 Magazine.)
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PROPAGATION WIZARD'S HANDBOOK~- by J.H.
Nelson. When sunspots riddled the worldwide com-
munications networks of the 1940s, John Henry Nelson
looked to the planets for an answer, The result was a
theory of propagation torecasting based upon inter-
planetary alignment that made the author the most re-
liable forecaster in America today. The book provides an
enlightened look at communications past, present, and
future, as well as teaching the art o( propagation
forecasting. BK7302 $6.95.°

SSB.. . THE MISUNDERSTOOD MODE—by James B.
Wilson. Single Sideband Transmission. . . thousands of
us use it every day, yet it remains one of the least
understood facets of amateur radio. J. B. Wilson
presents several methods of sideband generation, am-
ply illustrated with charts and schematics, which will
enable the ambitious reader to construct his own side-
band generator. A must for the technically-serious ham.
BK7351 $5.50."

INTERFERENCE HANDBOOK —by William R. Nelson,
WAGEQG—This timely handbook covers every type of
RFI problem and gives you the solutions based on
practical experience. Covers interference to TV, radio,
hi-fi, telephone, radio amateur, commercial and CB
equipment. Power line interference is covered in depth
—how to locate it, cure it, work with the public, safety
precautions, how to train RF/l investigators. Written by
an RFi expert with 33 years of experience, this profuse-
ly IHustrated book is packed with practical easy-to-
understand information. BK1230 $11.95.

OWNER REPAIR OF RADIO EQUIPMENT—by Frank
Glass K6RQ. Here's a book that will teach you an ap-
proach to troubleshooting without a shack full of test
equipment. Written in a narrative, non-mathematical
style, it will encourage you to successtully fix your own
rg problems 80 to 90% of the time. Even it you don’t
want to fix, you can tearn a lot about how things work
and fail. Add to your library and personal expertise.
BK7310 $7.95.°

“Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop @ Peterborough NH 03458. Be sure to include check or
detailed credit card Information. No C.0.D. orders a?cep!ed. $1.50 for the first book, $1.00 each additional book for U.S. delivery and foreign surface. For foreign airmail $10.00
lons regarding your order? Please write to Customer Service at the above address. (Prices subject to change on books ny

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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THE CONTEST COOKBOOK—This book reveals the
secrets of that elite group of operators who top the list
when the contest results are published. It contains
detailed suggestions for the first-time contester as well
as tips for the advanced operator. Domestic, DX, and
specialty contests are all discussed, complete with
photographs and diagrams showing the equipment and
operating aids used by the top scorers. For the serious
@tester. BK7308 $5.95.
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2 NEW RTTY BOOKS

WORLD WIDE RADIO TELETYPE STATIONS IN FRE-
QUENCY ORDER--8th EDITION Compiled by Univer-
sal Electronics, Inc. Contains 2198 frequencies of sta-
tions that have been logged in 1982. Frequency, call
sign, name of station, ITU country symbol, times of
reception and details are included. All trpes of RTTY
stations are listed including schedules ot 82 press and
news agencies operating on 637 frequencies. Includes
77 meteorological stations on 279 frequencies. Covers
all RTTY stations from 3 MHZ to 30 MHZ, air, metro,
governmenl. military, diplomatic, covers all services.

his is the most accurate RTTY list there is and a must
for the serious RTTY enthusiast. BK1270 $10.95.

WORLDWIDE RADIO TELETYPE CALL SIGN LIST OF
UTILITY STATIONS —8th EDITION Compiled by Univer-
sal Electronics, Inc. Contalns more than 4000 call
signs in alphanumerical order. All types of stations are
listed. 183 utility station mnemonics and name abbre-
viations. Plus abbreviations for regional states in
Australia, Canada, USA and USSR. All ITU Symbols
deslignating countries or geographical areas. Table of
allocation of international call sign series. Revised
radio regulations on indentification of stations, includ-
ln'? formation or call signs, All services listed.
BK1271 $4.95

70 YEARS OF RADIO TUBES AND VALVES—by John
Stokes “Great, the best book on the history of radio
tubes that I've ever seent” raved 73's technical editor.
Written by an expert who has been involved in radio
since '29, this book will be of special interest to "old-
timers” and will provide those younger hams with a
uniqguse sense of the history of their hobby. BK1272
$21.

EVERYTHING YOU ALWAYS WANTED TO KNOW
ABOUT AMATEUR TELEVISION, (but were atraid to ask)
—By Mike Stone WBOQCD. This book is a complete
guide to setting up your own amateur radio television
station. it contains—A history, what equipment you
need, video meo%cameras. recorders, Iighung. special
effects, sound ATV DXing, mobile FSTV, ATV repeaters,
ATV groups, building projects, test equipment, dealer di-
rectory, a cumulative index of over 1000 articles on ama-
teur and much more. This Is the new, 1982 edition.
From the publishers of Amateur Television Magazine.
BK1244 $9.95

WORLD PRESS SERVICE FREQUENCIES —by
Thomas Harrington Can’t wait to hear the evening
news, or are you wondering about the news that you
aren’t hearing? Recelve by Radlo Teletype (RTTY) alf
the world news and tinancial happenings from the
world capitols on a 24 hour a day basis. This book gives
you the frequencies and times of broadcast of such
news services as AP, UPI, Reuters, TASS, VOA and
London Press. Also included is an introduction to
RTTY with information on equipment, antennas, abbre-
viations—everything you need to get started in RTTY.
BK1202 $7.95°
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VHF ANTENNA HANDBOOK-—The new VHF Antenna
Handbook detalis the theory, design, and construction
of hundreds of different VHF and UHF antennas...a
practical book written for the average amateur who
takes joy in building, not full of complex tormulas for the
design engineer. Packed with fabulous antenna projects
you can build. BK7368 $5.95.°

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd edi-
tion)—The “Classic” on Quad design, theory, con-
struction, and operation. New 2nd edition contains
new feed and matching systems and new data. BK1196
$6.95.

THE RADIO AMATEUR ANTENNA HANDBOOK-—All
about wire antennas, beams, tuners, baluns, coax,
radials, SWR and towers. Clear and complete informa-
tion. BK1139 $7.95

SIMPLE, LOW-COST WIRE ANTENNAS FOR RADIO
AMATEURS —AIl new data and everything you want to
know about low-Cost, multi-band antennas, inexpensive
beams, “invisible”” antennas for hams in “tough” loca-
tions. BK1200 $7.95

73 DIPOLE AND LONG-WIRE ANTENNAS —by Edward
M. Noll W3FQJ. This is the first cotlection of virtually
every type of wire antenna used by amateurs. includes
dimensions, configurations, and detailed construction
data for 73 ditferent antenna types. Appendices
describe the construction of noise bridges, line tuners,
and data on measuring resonant frequency, velocity
factor, and swr. BK1016 $5.50.°

BEAM ANTENNA HANDBOOK (New 5th edition)—by
William |. Orr & Stuart D. Cowan. Yagi beam theory, con-
struction and operation. Information on wire beams,
SWR curves and matchg\sg systems. A “must” for
serious DXers. BK1197 $7.95.

COOK BOOKS

TTL COOKBOOK —by Don Lancaster. Expiains what
TTL is, how it works, and how to use it. Discusses prac-
tical applications, such as a digital counter and dis-
play system, events counter, electronic stopwatch,
digital voltmeter and a digital tachometer
BK1063 $9.50.°

CMOS COOKBOOK—by Don Lancaster. Details the
application of CMOS, the low power logic family
suitable for most applications presently dominated by
TTL. Required reading for every serious digital ex-
perimenter! BK1011 $10.50.°

TVT COOKBOOK—by Don Lancaster. Describes the
use of a standard television receiver as a micropro-
cessor CRT terminal. Explains and describes charac-
ter generation, cursor control and interface informa.
tion in typical, easy-to-understand Lancaster style.
BK1064 $9.95.°

IC OP-AMP COOKBOOK—by Walter G. Jung. Covers
not only the basic theory of the IC op amp in great
detail, but also includes over 250 practical circuit ap-
plications, liberally illustrated. 592 pages, 5%: x8V2
softbound. BK1028 $14.95.°

THE WELL
EQUIPPED
HAM SHACK

The ¢ Magic of
°Ham “Radio
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HOW TO DEFEND YOURSELF AGAINST RADAR—by Bruce F. Bogner and James R. Bodnar, a lawyer and radar 4
expert. This book gives you the ammunition to challenge the radar “'evidence’ that usually leads to a speeding

conviction. The major part of the book details the inner workings of radar—you'll become more of an expert than

most police officers and judges. The remainder of the book outlines how to defend yourself against a speeding

ticket—the observations, measures and testimony you must obtain to defend yourself without the help of a

lawyer. The price is a lot less than a fine! BK1201 $6.95.°
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MICROCOMPUTER BOOKS

THE SELECTRIC INTERFACE—by George Young. You
need the quality print that a daisy wheel printer pro-
vides but the thoug‘m of buying one makes your wallet
wilt. SELECTRICT! INTERFASE, a step-by-step guide
to intertacing an IBM Selectric 1/0 Writer to your micro-
computer, will give you that quality at a fraction of the
price. George Young, co-author of Kilpbaud Microcom-
puting magazine's popular “Kilobaud Kiassroom"
series, offers a low-cost alternative to buying a daisy
wheel printer. SELECTRIC INTERFACE includes: step-
by-step Instructions, tips on purchasing a used Selec-
tric, information on various Selectric models, includ-
ing the 2740, 2980, and Dura 1041, driver software for
280, 8080, and 6502 chips, tips on interfacing tech-
niques. With SELECTRIC INTERFACE and some back-
ground in electronics, you can have a high-quality, low-
go;télfner-qualny printer. Petals not included. BK7388
12.

40 COMPUTER GAMES FROM KILOBAUD MICROCOM-
PUTING—Forty games in nine different categories.
Games for large and small systems, and a section on
calculator games. Many versions of BASIC used and a
wide variety of systems represented. A must for the
serious computer gamesman. BK7381 $7.95°

KILOBAUD KLASSROOM—By George Young and Peter
Stark. Learning electronics theory without practice isn’t
easy. And it's no fun to buiid an electronics project that
you can't use. Kilobaud Klassroom the popular series
first published in Kllobaud Microcomputing, combines
theory with practice. This is a practical course in digital
electronics. It starts out with very simple electronics
projects, and by the end of the course you'll construct
your own working microcomputer! BK7386 $14.95

TEXTEDIT—A Complete Word Processing System In
kit form—by Irwin Rappaport. TEXTEDIT is an inexpen-
sive word processor that you can adapt to suit your
needs, from writing form letters to large texts. It is writ-
ten in modules, so you can load and use oniy those por-
tions that{ou need. Included are modules that perform
right justification, ASCII upper/lowercase conversion,
one-key phrase entering, complete editorial functions,
and much more! TEXTEDIT is written in TRS-80* Disk
BASIC, and the modules are documented in the
author’s admirably clear tutorial writing style. Not only
does Irwin Rappaport explain how to use TEXTEDIT, he
also explains programming techniques implemented
in the system. TEXTEDIT is an inexpensive word pro-
cessor that helps you learn about BASIC program-
ming. It is written for TRS-80 Models | and Ill with TRS-
DOS 2.2/2.3 and 32K. *TRS-80 and TRSDOS are trade-
marks of the Radio Shack Division of Tandy Corpora-
tion. BK7387 $9.97

COMPUTER CARNIVAL—by Richard Ramella. Your
child can become a crackerjack computerist with the
sixty TRS-80 Level Il programs in COMPUTER CARNI-
VAL. This large-type, spiral bound book for beginners
is a veritable funhouse of games, graphics, quizzes
and puzzies. Written by 80 Micro columnist Richard
Ramella, the programs are challenging enough to en-
sure continued learning, yet short enough to provide
your child with the immediate delight and reward of
mastering basic computln%skllls. And for even greater
enjoyment, get the CARNIVAL COMPANION, a 30-mi-
nute cassette containing all the programs in the book.
Eliminates tiresome typing and lets your child spend
more time enjoying the programs. BK7389 $16.97
CC7389 Book and Cassette $24.97

.95

WORLD REPEATER ATLAS —Completely updated, over
230 pages of repeater listings are indexed by location
and frequency. More than 50 mags pinpoint 2000 repeat-
er locations throughout the USA. Foreign listings in-
clude Europe, the Middie East, South America, anc
Africa. BK7315 $2.00

THE MAGIC OF HAM RADIO—by Jerrold Swank
WBHXR. Under various callsigns, WBHXR has been
heard on the ham bands since 1919. He has watched
amateur radio grow from the days of Model A spark coils
to an era of microprocessors and satellite communica-
tions. Jerry has responded to calls for help from earth-
quake-striekn Managua and tornado-ravaged Xenia. Ant-
arctica, one of man’s loneliest outposts, has been a it
less lonely, thanks to Jerry's tireless phonepatching ef-
forts. Drawing on his own colorful experiences and
those of many other hams, Jerry has compiled this word-
picture of ham radio during the past six decades.
BK7312 $4.95

A GUIDE TO HAM RADIO—by Larry Kahaner WB2NEL.
What's Amateur Radio all about? You can learn the
basics of this fascinating hobby with this excellent
beginner's guide. It answers the most frequently asked
questions in an easy-going manner, and it shows the
best way 10 go about getting an FCC license. A Guide to
Ham Radio (s an ideal introduction to a hobby enjoyed
by people around the wortd. BK7321 $4.95.*

WORLD RADIO Tv HANDBOOK 1983, 26TH EDITION
—This book is the bible of international broadcaste-s,
providing the only authoritative source of exact infor-
mation about broadcasting and TV stations world
wide. This 1983 edition 1s completely revised, giv-
ing comprehensive coverage of short, medium and long
wave, 560 pages of vital aspects of worlid listening.
BK1184 $16.50

“Use the order card in this magazine or itemize your order on a separate piece of paper and mail to: 73 Radio Bookshop @ Peterborough NH 03458. Be sure to include check or

detailed credit card information. No C.0.D. orders accepted. $1.50 for the first book, $1.00 each additional book for U.S. delivery and foreign surface. For foreign airmail $10.00

\per book. Please alliow 4-6 weeks for delivery. Questions regarding your order? Please write to Customer Service at the above address. (Prices subject 1o change on books not
p
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lambic Operation for Squeeze Keys
Self Completing Dots & Dashes
Adjustable Volume & Side Tone
All CMOS Design

COMMUNICATIONS DESIGN, INC.
SPEED VOLUME

Relay Keying — Fast Acting Reed
Keys Any Rig

Sturdy Black Anodized Aluminum Cabinet
Self Contained Power Supply (9 v Battery)
Call Or Write For Free Catalog Of Other CDI Products
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DRAKE TR7.DR?7 YAESU FT707

Featuring Kenwood, Yaesu, lcom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot,
MFJ, Tempo, Astron, KLM, Hy Grain, Mosley, Larsen, Cushcraft, Hustler, Mini
Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers,
Callibook, ARRL, Astatic, Shure, Collins, AEA. We service everything we sell!
- Write or call for quote. You Won't Be Disappointed. m
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800-448-9338 N.Y Res Call (315)736.0184 »#307 - Al-WA2MSI
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“THE PROFESSIONAL TOUCH
COMES TO AMATEUR RADIO!”

BP-3 automatically provides a gentle high fre
quency beep at the beginning of each trangmis:
sion and a low beep at the end. Virtually elimi
nates “‘talk-over''! Operates for up Lo one year

)n a single 9-V battery (not supplied). Can be
directly interfaced to any transceiver which is
keyed by grounding the PTT line (the PTT line
voltage must be positive. not greater than 24
VDC. nor the current greater than 100 ma.}
Works with virtually all modern gear. You've
heard ft. now you can have it

“ADD THE BEEP!”

BP-3A Complete with case. cabie,
Standard 4-pin connectors 39.96 pp
BP-3B Asabove except without
connectors. Add your own 36.98 pp
BP-3C Ctreuit-board version for
custom nstallauon 29.96 pp
All units assembled. tested. OH residents
add 6% Sales Tax'

3148 Dorf Dreve  Dayton. Ohwo 45418
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DX

Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

WAS YOURS BIG ENOUGH?

The middle of the summer provides a
time for reflection and anticipation for the
DXer. DXing is at its worst of the year, with
high absorption on the higher bands and
static and noise on the lower bands. So
the DXer reflects on "the ones that got
away" last year and anticipates the next
DX season.

In fact, the weather might even be nice
enough 1o entice the DXer away from stat-.
ic crashes of the rig and outside for a criti-
cal look at the skyhook.

Have you ever heard of a DXer who is to-
tally satistied with his antenna farm?
Summer brings thoughts of a “real" an-
tenna. A big one! Wouldn't it be great to
be known as a Big Gun. . .10 be first in the
pileups!

Alas, the limitations of the lot, the
neighbors, and the pocketbook seem to
fule out instant Honor Roll status, but per-
haps a small upgrading is in order. After
all, the bands are only going to get worse
over the next few years, and there are
many more DXers today than at the last
sunspot minimum in 1975-6. Competition
will be intense. More antenna and refine-
ment of operating skills are the only de-
fenses against deteriorating sunspot
numbers.

‘It your antenna lasted the winter, it
wasn’t big enough," the saying goes. Un-
fortunately, there are many amateurs
whose antennas were indeed large
enough for this past winter. For them
summer brings the chore of rebuilding,
perhaps a little better than before, and on
a stronger tower, of course.

Now that we're all in the mood for some
serious antenna work, | must share the
following. Picture an amateur sitting at a
desk, laborlously writing a letter to an in-
surance company:

| am writing in response to your re-
quest for additional information in block
number three of the accident-reporting
form. | put ‘poor planning’ as the cause of
my accident. You said in your letter that |
should explain more fully, and | trust that
the following details will be sufficient. |
am an amateur radio operator. On the day
of the accident | was working alone on the

top section of my new B80-foot tower.
When | had completed my work, | discov-
ered that | had, over the course of several
trips up the tower, brought up about 300
pounds of tools and spare hardware.
Rather than carry the now unneeded tools
and material down by hand, | decided 1o
lower the items down in a small barrel by
using a pulley. which fortunately was at-
tached to the gin pole at the top of the
tower.

‘Securing the rope at ground levet, | went
1o the top of the tower and loaded the tools
and materlal into the barrel. Then | went
back to the ground and untied the rope,
holding it tightly 10 ensure a slow descent
of the 300 Ibs. of tools. You will note in
block number eleven of the accident-report-
ing form that | weigh only 155 Ibs.

'Due to my surprise at being jerked oft
the ground so suddenly, | lost my pres-
ence of mind and forgot to let go of the
rope. Needless to say, | proceeded at a
rather rapid rate of speed up the side of
the tower. In the vicinity of the 40-foot lev-
el, | met the barrel coming down. This ex-
plains my fractured skuil and broken col-
larbone. Slowed only slightly, | continued
my rapid ascent, not stopping until the fin-
gers of my right hand were two knuckles
deep Into the pulley.

"Fortunately, by this time, | had re-
gained my presence of mind and was able
to hold on to the rope in spite of my pain.
At approximately the same time, however,
the barrel of tools hit the ground and the
bottom fell out of the barrel. Devoid of the
weight of the tools, the barrel now
weighed approximately 20 pounds. | refer
you again to my weight in btock number
eleven. As you might imagine, | began a
rapid descent down the side of the tower.
In the vicinity of the 40-foot level, | met the
barrel coming up. This accounts for the
two fractured ankles and the lacerations
of my legs and lower body.

'The encounter with the barret slowed
me enough to lessen my injuries when |
fell onto the phe of tools and, fortunately,
only three vertabrae were cracked. | am
sorry to report, however, that as | lay there
on the tools in pain, unable to stand, and
watching the empty barrel 80 feet above
me. . .lagainlost my presence of mind
| let go of the rope.

So now you are forewarned! | came
across this gem in the Kansas City DX As-

Jay WE6GO/FOQJO installs the tribander at Moorea.
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Lioyd WEKG and Iris W6QL Colvin accept their 9K2QL license in the office of the Minister

of Communications in Kuwalt.

sociation's newsletter. WOFI's column,
The Preacher’'s Corner, credits the Ster-
ling-Rock Falls newsletter. Anyone know
the author of this delightful piece?

Seriously, antenna and especially tow-
er work is dangerous stuff. Even a task as
simple as changing the coax to the anten-
na can lead to life-threatening conse-
quences. So take a little extra care the
next time you climb your tower. Remem-
ber, the secret to DX success is longevity,
not hardware. Live to DX another day!

Some of you have asked what hap-
pened to the DX column the last two
months. A fierce relapse of the same
pneumonia which curtailed my African
DXpedition to 9L1CA, C5AAQ, and
6WBMM laid me low recently. Sorry about
not being able to write the columns, and
thanks for your cards and notes. I'll try to
have some extra-special columns in the
rest of the year.

NOTES FROM ALL OVER

Tahiti FOO Did you work Jay or Jan
O'Brien W6GO and K6HHD while they op-
erated from Tabhiti in 1982? The husband
and wife team racked up nearly 9000 con-
tacts In their two-week stay in FOQ iast
October, sponsored in part by the Interna.
tional DX Foundation. About half of the
team's contacts were with stateside sta-
tions, and another quarter of their QSOs
came out of Japan. Ten meters was their
most productive band, producing about
half of their contacts. The 9000 contacts
included 128 countries! The O'Briens sur-
vived a misplaced antenna and 100-kph
winds during their DXpedition. Jay writes,
*Had we not lost our 40- and 80-meter an-
tennas 1o the winds, our totals [on these

bands] would be higher, as this Is where
the demand exists.” Jay and Jan made
more than 4000 contacts in the CQ Ww
SSB contest.

QSL cards for FOB0J (QSL via Jan
K6HHD) and FO®JO (QSL via Jay WBGO)
have been sent out in answer to cards re-
ceived. If you haven't received yours yet,
try another card. Incidentally, Jay and
Jan, who publish a list of QSL managers,
The W6GO/K6HHOD List, got their FOQ cal-
signs reversed in the advance publicity.
No problem; QSL either call through Box
700. Rio Linda CA 95673.

Lloyd W6KG and Iris W6QL Colvin made
another Yasme-backed DXpedition this
past year, hitting, among other places,
Saudi Arabia, Qatar, and Kuwait. They
report:

Saudi Arabia HZ “We visited HZ1TA
and HZ1TC in the capital of Riyadh, which
i8 a large modern city. It Is unusual in that
it is not uncommon to see stores closed
with many items that they sell left in front
of the store unguarded. Also, stores can
occasionally be found open with'no atten-
dant present. One reason for this is that
the people are very religious, and second-
ly, if a thief Is caught, his hand is cut off!
We also visited HZ1AB in Dhahran. There
are 30 operators there, and they agreed to
let us make a Yasme DXpedition for the
two days of the ARRL International CW
DX Contest, 19-20 February, 1983. We
made some 1500 QSOs in that period
with four of the regular operators helping.
All QSLs for HZ1AB for these two days
should go to Yasme, PO Box 2025, Castro
Valley CA 94546

Kuwait 9K2 “Our next stop was Kuwait
where we were extremely fortunate to re-

Jan K6HHD/FO®OJ made nearly 1500 contacts during her stay In Tahiti.



ceive the special call 9K2QL. This is the on-
ly special call issued to visiting amateurs in
along while. The first few days we stayed at
the Marriott Hotel, which is a converted
ocean liner, similar to the Queen Mary in
Long Beach. The problem of operating
there was that the portholes could not be
opened and there was no way to get the
coax line into the stateroom. We tinally
moved to one of the chalets nearby. We
convinced the manager that our 3-element

beam would be a desirable addition to the
swimming pool and garden area of his
5-star hote!! We made 6500 contacts with
amateurs in 125 countries from 9K2QL."
Qatar "Qatar is similar to Oman be

cause it Is a recently rjch oil country with
tremendous new expansion. Aithough the
treatment of women here is more liberal
than in the past, only approximately 5% ot
the people seen on the streets or in the
restaurants of the modern city of Doha are

women. The biggest supermarket In town
has one day set aside just for women and
their families. it is not felt appropriate to
have single men and single women go
shopping together!

“For the tirst time ever, we operated
from a skyscraper building. Our antennas
were located on top of a 14-story hotel
with a perfectly clear view in all direc-
tions. The great height seemed to help us
both on transmission and reception; we

averaged consistently about two QSOs
per minute while on the air. In three weeks
of operating, we made 8000 QSOs with
amateurs In 135 countries, on both SSB
and CW, 10-40 meters.

“Visiting personnel of all kinds, espe-
cially radio amateurs, are not encouraged
to visit in the Arabian countries. We are
extremely grateful to Mike A71AD who
has helped us enter and operate in several
Arab countries.’

[ CORRECTIONS |

The fine photographs in my article "Build this Classic Transmitter” in the May, 1983,
issue were taken by Steve Finberg W1GSL. It is with regret that | notice due credit was In-
advertently omitted from the published article.

Penn Clower W1BG
Andover MA

In the time since publication of “Confessions of a Counter Evolutionary,” in the
August and September, 1982, issues of 73, several errors have come to my attention,
Some corrections were listed in the October, 1982, issue on page 142. The following is a
list of the remaining known corrections:

Table 1: 1IC10-11 goes to IC1-1, not IC1.38.

Fig. 7: 1C10-11 should be 20 Hz to IC1-1, not 50 Hz.

Fig. 7: IC3 is actually wired as IC2-7 10 1C3-14,1C3-12 to IC3-1, and 1C3-11 t0 IC5-15.
Fig. 11(a): 1C24-8 to IC13-4 Is correct, but the connector is not “E". Delete “E

Fig. 13: "PM"" 1C23-4 connects only to 1C14-12, not to IC36-1 and not to 1C23-12.

Fig. 13: Gate omitted from schematic

10
Ic23-10 136 -

Fig. 16: 1C36-1 should not connect to "PM", but to IC20-8, as above.
Fig. 16: Input to IC18-1 should be IC3-14, not IC1-3
Fig. 23: IC13 is a 74C74, not a 4013.

Part |, page 107, column 1, line 11 reads: A 50-kHz signal Is picked off the TBOD chain.
Replace with: A 100-kHz signal is picked off the TBOD chain. Because the gate control
circuit, Fig. 11(a). operates on a 50 % duty cycle, the 100-kHz signal becomes, in effect, a
50-kHz clock.

1C24-1,2,3 is an unused gate

Thanks to WA1CST/7 and K2SHL for pointing out several of the above errors.

Display-Scan Modification

After a year of heavy use, the prototype WA2FPT counter blew a 75491 segment driver
chip. It was replaced, but the new one falled after only a few weeks | discovered em-
pirically that Texas Instruments brand 75491 devices work more reliably in the published
display scan circult (see part |, page 105, Fig. 9) than National or ITT chips.

Sound engineering design practice should minimize such vendor dependency for cir-
cuit reliabillty, so 1 relented and added eight 10-Ohm, 1/4-W resistors, eachin series with
one of the eight segment lines to limit the current from the 75491 segment drivers, IC21
and 1C25.

The resistors are mounted on a DIP header, socketed directly below 1C35 and
designated H2. See part II, page 52, Fig. 23. The resistors are mounted like this

Here are the wiring changes for the display-scan modification

SIGNAL AS PUBLISHED MODIFICATION
Segment a 1C25-9 to CONN-16 1C25-9 to H21
H2-16 to CONN-16
Segment b 1C25-6 to CONN-15 1C25-6 to H2-2
H2-15 to CONN-15
Segment ¢ 1C25-2 to GONN-14 1C25-2 to H2-3

H2:14 to CONN-14

Segment d 1C21-13 to CONN-13 1C21-13 to H2-4

H2-13 to CONN-13
Segment e 1IC21-9 to CONN-12 1C21-9 to H2-5

H2-12 to CONN-12
Segment { 1C21-6 to CONN-11 1C21-6 to H2:6

H2-11 to CONN-11
Segment g 1C21-2 to CONN-10 1C21-2 to H2-7

H2-10 to CONN-10
Segment D.P. 1C25-13 to CONN-9 1C25-13 to H2-8

H2:9 to CONN-9
Scan rate 1C6-15 to 1C1-39 (1 kH2)} 1C2-7 to 1C1-39 (100 kH2)
Scan reset 1C10-11 10 1C1-1 (20 H2) 1C6-15 to IC1-1 (1 kH2)
D.P. clock 1C2-7 10 1C18-1 (100 kH2) 1C2-15 10 1IC18-1 (1 MH2)
No name IC35:7 to GND 1C20-6 10 IC35-7

1C27-4 10 1C20-4,5

The last four wiring changes altered the original scan display cycle to eliminate the
20-Hz flicker. The "no name' signal change resulted in the addition of another gate to

Fig. 16:
N 6
Ic27-4 1c35-7

Thank you for the favorable responses. If there are other errors or problems “‘en-
countered,”" please write and | will make every effort to resolve them.

D. N. (Nick) Ellis WA2FPT

57 Memorial Ave.

Alice Springs NT 5750

Australia
Amateur Satellite Reference Orbits
OSCAR 8 RS-5 RS-6 RS-7 RS-8
Date UTC EQX UTC EQX UTC EQX UTC EQX UTC EQX Date

Jul 1 8041 95 2928 311 8110 327 9149 333 0006 305 1
2 pe46 96 8023 311 0054 324 0139 333 0003 305 2
3 095 97 2018 311 8839 322 8129 332 2001 306 3
4 2054 98 8812 312 0024 328 8120 331 8158 337 4
5 2859 99 2087 312 eee8 317 2110 339 9155 338 S
6 9103 108 2082 312 2151 345 2180 329 8152 339 6
7 2167 1@2 9156 342 8136 342 @951 328 8149 339 7
8 0112 1@3 2151 342 8121 34 8041 327 2146 3490 8
9 2116 104 8145 343 8105 338 2831 326 0143 341 9
10 gl20 1085 8149 343 9050 335 0822 325 8141 342 18
11 2125 106 8134 343 9034 333 0012 324 9138 343 11
12 8129 1907 9129 343 00819 331 0092 324 8135 344 12
13 8133 108 8124 343 2004 328 2152 353 2132 344 13
14 0138 189 8118 344 0147 356 8142 352 8129 345 14
15 9142 111 0113 344 8132 354 8133 351 8126 346 LS}
16 8803 86 0108 344 #8116 351 8123 35¢ 8123 347 16
17 0@es 87 0102 344 0181 349 113 349 8121 348 17
18 0@12 88 8857 344 8045 347 8104 348 9118 348 18
19 9216 89 8052 344 90308 344 8854 347 2115 349 19
28 8821 9@ 0046 345 2015 342 8044 346 0112 358 28
21 8025 91 2841 345 8158 9 2035 346 8109 351 21
22 8029 93 9036 345 8143 7] 09025 345 8186 352 22
23 2834 94 8830 345 2127 S) 2015 344 0184 353 23
24 8038 95 0025 345 8112 2 8006 343 21g1 353 24
25) 2042 96 0020 346 09856 2 8155 12 2058 354 25
26 0047 97 2014 346 8041 358 2146 11 2855 355 26
27 2051 98 2209 346 8826 355 8136 1@ 9052 356 27
28 8855 99 2883 346 9610 353 8126 9 2849 357 28
29 2leo 1@0 2158 16 2153 21 8117 8 2047 357 29
30 8104 102 8152 16 2138 18 0107 7 po44 358 3e
31 8les 183 0147 17 8123 16 0857 7 2041 359 31
Aug 1 8113 104 9142 17 2187 14 2048 6 8838 360 1
) 8117 105 0136 17 8852 11 @038 S 9835 1 2
3 0121 106 2131 17 2036 9 00828 4 2832 1 3
4 8126 1087 2126 17 0821 7 2819 3 2029 2 4
) @138 108 9129 18 29096 4 0ge9 2 8027 3 5]
6 0134 1909 0115 18 0149 32 8e@e 1 0024 4 6
7 8139 110 9118 18 Q134 29 8149 38 8021 S 7
8 ged0 86 2184 18 8118 27 8139 29 0818 6 8
9 eee4 87 8859 18 8183 25 8138 28 8815 6 9
10 0899 88 2853 19 2947 22 8128 28 0012 7 18
11 9813 89 0848 19 0032 28 él110 27 00180 8 11
12 0017 990 9043 19 2e17 18 ele1 26 eee7 9 12
13 ee22 91 2837 19 2081 16 8es1 25 00084 180 13
14 0026 92 @832 19 8144 43 8841 24 6001 10 14
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ELECTRONIC SOLDERING
SYSTEM

The new Electronic System 9000 tem-
perature-controlled soldering system
trom the Ungar Division of Eldon Indus-
tries enables a tip temperature to be
varled tfrom 420 to 800 degrees F with an
accuracy of + 10 degrees.

Solid-state circuitry, Including microcir-
cult chips, sampies the tip temperature
120 times per second. LEDs on the tem-
perature-controtler Instantly display each
20-degree temperature increment reached,
creating an llluminated bar chart that
clearly represents the tip temperature to
within + 10 degrees F

Ungar's recently announced Thermo-
duric™ heating element, which com-
bines a highly efticient heater and sensi-
tive tip-temperature sensor, recovers tip
temperature after each solder jointin less
than one-halt the time of other systems.
The smaller heating elernent also makes
possible a micro handle that is cooler
than other models.

Electronic circuitry In the controller pre-
vents tip-temperature overshoot that
could easily cause faulty solder joints.

The controller can be calibrated by a
tront-panel adjustment, using room tem-
perature as a reference. For ultra-precise
soldering, any temperature within the
temperature range can be calibrated to be
accurate within +5 degrees F

Following the modular concept of Un-
gar irons, the controller is separate from
the soldering-iron holder assembly. The
controller can be mounted on a wall, side
ot a bench, orother convenient location. A
tray, useful for holding parts or small
tools, is exposed on the stand when the
controller is removed. The iron holder can
qQuickly be changed to the left or right side
of the stand.

The system is etectrically conductive
from the tip to a grounded wall plug to pre-
vent static electricity damage to microcir-
Cuits.

Further intormation is available from
Ungar, 100 W. Manville St., Compton CA
90220;(213)-774-5950. In Canada: Eldon In-
dustries of Canada, Markham, Ont. L3R
THS5. Canada: (416)-495-9407. Reader Ser-
vice number 483.

CONTROL CHIP

Digital Microsystems, Inc., a Massa-
chusetts-based tirm which has been ac-
tive In the microcomputer and software
business for seven years, has announced
a family of custom.integrated circuits
aimed primarily at the amateur and hobby-
ist markets. The integrated circuits make
use of the latest in sophisticated Large
Scale Integration {LSl) technology. Each
is designed to be tailored to its applica-
tion by the user through a wide range of
programmable features. The first product
to be announced is a single-chip repeater
control circuit designed to meet amateur
and Industrial needs for low cost, high re-
tiability, and high performance control of
repeater statlons. The new chip will be of-
teredinltially in commercial and extended
temperature versions. A full military de-
vice is planned.

The single-chip repeater control fea-
tures crystal-controlled timing accuracy
for ID, tail, and time-out timers. The period
of each tlmer is programmable by the
user. In addition, each chip features an
audio generator for generating the repeat-
er station's callsign as well as several
useful control messages such as "TEST"
and “PF.” The chips are equipped 1o Inter-
tace directly with PL decoders and also
teature a PL enable input.

Additional features include a tune input
for holding the transmitter on while mak
ing adjustments, a “force ID" input for
manual trigger of an ID sequence, user-se-
lectable Morse code transmission rates
and compatibility with a planned auto-
patch controller.

For additional information, contact Dig-
ital Microsystems, Inc., 607 Sudbury St.,
Mariboro MA 01752. Reader Service num-
ber 484.

Control chip from Digital Microsystems,
Inc.

Electronic soldering system from Ungar.
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HEIL TRANSVERTER

A unlque 2-meter-to-10-meter linear
translator has been Introduced by Heil,
Ltd. This new product allows atransceiver
covering 144.00 to 146.00 to transmit and
recelve from 28.00 to 29.70 MHz. The
translator is limited to a 1-Watt input.

The model 210 is primarily designed for
use in the 29.30-10-29.70-MHz FM mobile
band, using a 1-Watt handie-talkie or mo-
bile transceiver for excitation, but it is
also usable on SSB, CW, AM, and RTTY by
exciting with an ali-mode 2-meter rig. The
model 210 has three SO-239 connectors
on the rear panel—a 2-meter 1-Watt input,
a 2-meter antenna, and a 10-meter anten-
na. With the front-panel function switch in
the Out position, the 2-meter antenna is
connected to the 2-meter transceiver or
handie-talkle. Switching to the In position
will cause the transverter 10 operate and
produce a signal in the 10-meter band. The
receive sensitivity is .3 uV for 10 dB
quieting. The output power Is approxi-
mately 4 Watts out at 29.60 MHz.

For more information, contact Heil
Sound, Ltd., Heil Industrial Bivd., Marissa
IL 62257. Reader Service number 480.

AUTOPATCH AND DTMF
DECODER MODULES

Hamtronics*recently released two new
modules to complement their line ot VHF
and UHF repeaters. The Autopatch Mod-
ule provides tull telephone patch and re-
verse autopatch functions for a repeater
or duplex rural radiotelephone installa-
tion. In addition, it allows primary repeat-
er control via phone line and secondary
control via the repeater receiver, and it al-
lows a control operator 10 monitor the re-
peater receiver by telephone even when
the transmitter is shut off.

The Autopatch features a cholice of ei-
ther automatic answer or on-alr tone ring-
ing when a party calls the reverse patch
function. it also features automatic levet
limiting, time-out timer, tape-receiver re-
lay for logging, and access-code-tone
muting for security

The DTMF Decoder/Controlier Module
can be used with the Autopatch, or it can
be used alone tor control of repeaters and
other devices by radio link. it has outputs
to control two onloft tunctions indepen-
dently. Typically, it is used to control are-
peater and autopatch, but there are many
other remote-control jobs it can perform
in radio, industrial, mining, and scientitic
appllcations. The decoder uses a four-dig-
it DTMF code, and several safety features
are provided for security against falsing
or tampering. The unit is all solid-state {no
relays) and uses commonly available ICs.

For more information, ask for Auto-
patch Data Sheet and a complete free cat-
alog including information on transmit-
ters, receivers, converters, repeaters, etc.;
contact Hamtronlcs, Inc., 65F Moul Rd.,
Hifton NY 14468-9535.; (716)-392-9430. (For
overseas mailing, please enclose $1 or 4
IRCs.) Reader Service number 482

TVRO RECEIVER

A TVRO recelver was introduced recently
at the Satellite TV Trade Show by Gillas-
pie and Associates, Inc., of Sunnyvale,
Calitornia. The Gillaspie 9600 completes
the manufacturer's uniquely-designed
six-foot system package-—-the first in the
industry to offer a combination of opti-
mized components that are each clearly
defined and made to work with each other.

The receiver introduces several new
features, including an intrared remote-
control channel selector, customer-
orlented controls, bullt-in polarity switch-

ing and tuning, and state-of-the-art video
demodulation circuitry. Its design in-
cludes a walnut wood cabinet.

Gillaspie and Associates, Inc., expects
to be able to manufacture 10,000 to 20,000
receiver units a month by the end of 1983.
The product will be distributed through
the company's exclusive distributors—
North American Satellite Antenna in Fres-
no, California, Nevada Satellite in Las
Vegas, Nevada, Satellite Communica-
tions Corporation in Silver Lake, Kansas,
and Multivision in Oak Ridge, Tennes-
see-and a network of 800 dealers

For additional intormation, contact G-
laspie and Associates, Inc., 365 San Aleso
Ave., Sunnyvale CA 94086, (408)-703-2500.
Reader Service number 485.

HF/VHF ANTENNA LINE

Ten-Tec, Inc.. the amateur/commercial
radio transcelver manutfacturer of Sevier-
ville, Tennessee, has just announced ac-
quisition of the Bassett antenna line. The
new Ten-Tec antenna line includes both
multiband fixed:station and single-band
mobile antennas.

The fixed:-station trapped dipole anten-
nas are ottered in 13 modeis of two, three,
four, and five band systems covering 10
through 75 meters. All models use hellum-
tilled traps and baluns, stainless-steel
hardware, and copperweld wire. Each
model operates as a fundamental broad-
side dipole, band change is automatic,
and no tuner is required to achieve vswr ot
1.5:1 or less. Power ratings are 2 kW PEP.

The single-band mobile whip antennas
feature helical inductors sealed in helium-
filled lower sections with stainless-steel-
top whips. Models are available for all
bands from 2 through 75 meters. Average
welght is just 6 0z, yet they remain verti-
cal and resonant at all highway speeds
and are impervious to weather. Power rat-
ings are 750 Watts PEP

Accessories include a single-hole 5/8~
fiberglass Mobile Deck Mount and a non-
inductive 5-band switchable Mobile
Matcher to match 3-30-MHz mobite anten-
nas to 50-0hm coax. The balun, which fea-
tures a helium-filled high-efficiency air
core rated to § kW PEP, is also available
separately, as are the helium traps for 30
meters.

The new acquisition also permits Ten-
Tec to supply custom commercial mobile
and tixed-station antennas.

For complete Information, write Ten-
Tec, Inc., Sevierville TN 37862; (615)
453-7172

SWISS QUAD FOR 6 METERS

TET Antenna Systems announces its
model SQ-61. The Swiss Quadis atwo-ele-
ment quad with both elements driven. The
elements and the phasing line between
them are made of aluminum tubling. The
larger diameter of the tubing gives im-
proved bandwlidth over conventional wire-
element quads. The elements are self-
supporting, thus eliminating the usual
support structure. This makes a light-
weight antenna with low wind resistance.

The gain is higher than a 3-element yagi,
but the turning radius is half that ot a yagi.
It is ideal when space is restricted. Both
elements have trombone sections so they
are easy to tune to tavor any part of the
band. Both elements are grounded to the
boom, giving static discharge and lightning
protection. The feed system matches
50-Ohm coaxial cable without need for a
batun.

For further intormation, contact TET
Antenna Systems, 1942E W. Mission Road,
Escondido CA 92025. Reader Service num-
ber 477.



Yaesu's FT-726R multi-mode transceiver.

FT-726R TRIBAND
MULTI-MODE TRANSCEIVER

Yaesu Electronics Corporation has an-
nounced the availability of the FT-726R,
the world’s first amateur HF/VHF/UHF
transceiver capable of full duplex opera-
tion for satellite work.

The basic FT-726R comes equipped for
2-meter operation on SSB, CW, and FM.
Optional units may then be plugged in, en-
abling operation on 10 or 6 meters
430-440 or 440-450 MHz on 70 cm. The op-
tional SU-276 Satellite Unit allows cross-
band full duplex operation, for simultane-
ous uplink transmit and downlink receive
operation on amateur sateilites.

Controlled by an eight-bit microproces-
sor, the FT-726R features a dual vfo plus
memory frequency management system,
with independent frequency/mode stor-
age on each vfo or memory; mode-invert-
ing satellite transponders are therefore
covered with ease. The transmit and re-
ceive frequencies may be varied during
satellite work to aliow easy zero-beat ca-
pability while following Doppler shift.

Equipped with many features found only
on HF transcelvers, the FT-726R includes
an SSB speech processor, i-f shitt, varia-
ble i-f bandwidth tuning, i-f noise blanker,
RIT, multi-mode squelch, and a receive
audio tone control. A CW filter, DTMF en-
coding microphone (YM-48), desk micro-
phone (MD-1B8), external speaker (SP-102),
and CTCSS units are all available as
options.

For more details about the FT-726R.
contact Yaesu Electronics Corp., PO Box

49, Paramount CA 90723; (213)-633-4007.
Reader Service number 479.

TEST LEADS

Two test lead sets have recently been
placed on the market by Non Linear Sys-
tems, Inc. They consist of flexible silicone
rubber leads, 48 inches in length, with a
rated working voltage of 1000 volts ac rms
and a maximum of 10 Amperes.

Each type is terminated at one end with
insulated stainiess-steel prods whichmay
be extended by more than two inches. Ex-
tension, retraction, or locking the prods is
easily accomplished by rotating a knurled
ring on the probe from left toright. Testing
in remote circuit areas is easy through the
extendable-prod feature

PIN 51-160 test leads are terminated at
the other end with standard banana plugs
for use with the NLS Touch Test 20 series
digital multimeters or other instruments
with standard banana-plug receptacles.
P/N 39-895 test leads are terminated with
mini banana plugs for use with NLS LM-
type meters

Both sets of test leads are available na-
tionwide from local NLS etectronics dis-
tributors. For additional intormation, con-
tact Non Linear Systems, Inc.. PO Box N,
Del Mar CA 92014. Reader Service num-
ber 478.

RECEIVER MULTICOUPLER

Two shortwave receivers may be oper-
ated from one antenna, thanks to a new
multicoupler just released by Grove Enter-

T NSNS

New test leads from Non Linear Systems.

prises, manufacturer of accessories for
fistening.

The CPL-2 muiticoupler acts as a signal
splitter, providing equal signal levels to
two receivers simultaneously from one
antenna

Designed for flat response from 3-30
MHz, the inexpensive splitter comes
equipped with interconnecting cables and
adapters for different types of lead-in
connections.

A scanner verison of the multicoupleris
also available as model CPL-1

For turther information, contact Grove
Enterprises, 140 Dog Branch Road, Brass-
town NC 28902; (800)-438-8155 (except
NC). In NC, call (704}-837-2216. Reader Ser-
vice number 476.

30-METER ANTENNA COIL

Microwave Filter Company has re-
leased its KW-30 antenna coil which al-
lows trapped dipole coverage of the new
30-meter band. The resonant frequency is
designed to provide a perfect half-wave di-
pole. The KW-30's power handling capa-
bility Is 2 kW PEP, and the tensile strength
is 800 pounds. An acrylic lacquer water
proof coating and all-aluminum hardware

Microwave Filter Company's 30-meter an-
tenna coll.

help to resist interface corrosion on the
55"%1.8" coll.

For additional information, contact M-
crowave Filter Company, Inc., 6743 Kinne
St., East Syracuse NY 13057, (800)-448-
1666. Reader Service number 481

REV

VHF/UHF MANUAL

Well, old chap, brew up a spot of tea
and settle in your easy chair. The VHFUHF
Manual is here from the Radlo Society of
Great Britain, and quite a good read it is.

Edited by G.R. Jessop G6JP, this is the
fourth edition of the manual, and it includes
the latest in theory and circuits for the mod-
ern experimenter's paradise. The book runs
to a healthy 528 pages, which is somewhat
larger than the last edition. Subjects range
from propagation to space communica-
tions, hitting tuned circuits, antennas, and
test equipment along the way.

The authors begin the book with a ger-
mane point—that VHF/UHF communica-
tions is no longer the arcane art that most
amateurs believe it 10 be. Indeed, they
suggest that those frequencies provided
the backbone of some of Marconi's earli-

est experiments, and that in 1924, the
magnetron made 900-MHz oscillation
possible.

By the '30s, the basic techniques for
these trequencies had been developed,
and since that time, the progress of solid-
state equipment has provided a more
comfortable environment for VHF/UHF
experimentation. And with the prolitera-
tion of 2-meter equipment, there Is no
longer any excuse for amateurs not to
know their way around.the rarified atmo-
sphere of 144 MHz and above.

The chapter on propagation leaves no
stone unturned in its coverage of the odd
twists and turns of VHF/UHF signals.
Since propagation here is dependent on
the troposphere rather than the iono-
sphere, meteorology comes into play
when attempting to understand how the

VHF signal travels. For those not familiar
with the ways in which weather is studied,
appropriate concepts such as dew point,
adiabatic changes, and vapor pressure
are explained, with particular attention
paid to their ettect on communications.
The more bizarre forms of propaga-
tion—sporadic-E, meteor trail, and auror-
al—also are explained, using current
theory.

Fortunately for the reader, the authors
make frequent use of visual aids and in-
clude real-world exampies. This is an attri-
bute | noticed throughout the book. Draw-
ings are frequently provided in conjunction
with the schematics, providing better
insight

The manual is not all theory, however,;
in subsequent sections, some good old
down-to-earth construction projects are
described. The construction-oriented
chapters make up the bulk of the book,
and they cover receivers and transmitters,
converters, filter, microwaves, and test
equipment. The authors’ selection of cir-
cuits runs a wide range, from timeout tim-
ers and simple tube converters to synthe-
sized 2-meter equipment.

With the continent’s generally more
stringent regulations concerning EMI, the
circuits cited in the manual are consid-
ered 1o be fairly clean designs. As ahome-
brewer, | was also concerned about the
availabllity of foreign components usedin
the circuits. But most of those included in
the manual use standard European no-
menclature for transistors, and a conver-
slon chart can quickly give you the US
equivalent. And regardless of where you
are, an Ohm is still an Ohm.

Other projects offered include SSB
equipment, ATV signal processors, and
144-MHz amplifiers. 432-MHz geas is also
well represented, but because of the Euro-
pean focus of the book, relatively few op-
portunities for the 220-MHz buff present
themselves.

The manual’s treatment of antennas, the
last refuge of the experimenter on abudget,
is equal parts theory and construction;
some sound design parameters are offered,
but you are not likely to find any radical de-
partures from tradition here.

Space communications, which may
prove to be this decade’'s mode (as
2-meter FM was in the '70s), has been
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somewhat slighted as well. The manual
has provided the basic information on un-
derstanding, tracking, and designing am-
ateur satellites, but little about the nuts
and bolts of designing your own satellite
station. To their credit, the authors inciud-
ed up-to-date information on Phase I, and
the rapidly changing face of satellite com-
munications may have torced the authors
to be sparing in their suggestions.

Moonbounce has been relegated to a
mere two pages of text—which is exactly
where it belongs, for few hams have the
money, space, or time to fiddie with the
demanding requirements of EME.

Overall, this book Is a winner, whether
you want to home-brew your own VHF/
UHF gear or just understand what goes on
inside your black box. And as proof posi-
tive that this book is in tune with the
times, many of the old tube circuits have
been left in. No contradiction here;
according to the editor, tubes are about
100 times less susceptible to damage
from EMP radiation—which is one of the
by-products of an atomic explosion.

For more information, contact the Ra-
dio Society of Great Britaln, 35 Doughty
St., London WCIN 2AE, England. Reader
Service number 488.

Avery L. Jenkins WBBJLG
73 Staft

GORDON WEST CODE TAPES

The concept of using tapes to teach the
code is aimost as old as the Morse code
itself, and almost all of the variations of
tape-taught code have been tried. |
thought | had seen them all until | en-
countered Gordon West's Radio School
code cassettes.

Gordon West WB4NOA has managedto
come up with anew idea—his tapes are in
stereo, with one channel consisting only
of code and the other channel containing
a volce transiation ot what is being sent.
This is an interesting idea, particularly for
the beginning student who needs to know
it he is getting his characters straight.

The tapes | reviewed are for the first-
time student who has no knowledge of the
code. The tour-tape series is divided into
an equal number of 90-minute "modules
each representing a higher level of
achievement (or ditficulty, depending on
how you look at it). The first two modules
introduce the student to all of the letters,
numbers, and punctuation marks in com-
mon usage. The remaining modules work
toward reinforcing the previous lessons.

West begins lessons by introducing a
few new characters, repeating them sev-
eral times, and then sending a series of
the new characters on one channel while
identitying them in voice on the second
channel. The purpose of the stereo is to
allow you to listen to the code only and
then go back and check your copy. Or, on
your first round through that lesson, you
can listen to both channels until you teel
confident with the new characters being
introduced.

Each lesson works gradually into more
complex sequences. As more characters
are introduced, the strings of letters be-
come words and then sentences. The
longer strings and sentences are not si-
multan€ously translated on the voice
channel. Instead, West identifies the end
of each string with a period. This marker
tells you to turn up the other channel for
the voice translation of what was being
sent.

Between lessons, West identifies pos-
sible trouble spots and offers tips to help
beginners learn the code. From the sound
and intlection of his voice, it is obvious
that West has had broadcasting or an-
nouncing experience. His voice is easy to
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listen to and the script Is delivered in an
informal, chatty manner.

The tapes may also be played on a mon-
aural system. The only difference will be
that both channels will be played and you
cannot blank out the voice-over as you
can with a stereo cassette deck.

However, this compatibility with both
mono and stereo systems is also one of
the tapes’ drawbacks. Since not all of the
practice sessions are simultaneously re-
peated on the voice channel, the advan-
tages of the stereo capabillty are not used
to full advantage. Throughout much of the
tape, the only ditference between the
West tapes and a standard mono tape is
that you have to turn up the volume of one
channel to catch the answers to the prac-
tice session.

After several hours of use on both
stereo and mono tape players, | found that
it was almost easier to listen to the tapes
on the mono cassette player. The advan-
tage to the separate channels occurs
primarily when new letters are being in-
troduced.

Another aspect of the West system
which | did not like was the use of words
and sentences. Unless random code
groups are used, it becomes too easy to
memorize the characters being sent
rather than improve your recognition.
After only a few trials on the tape, | could
predict with fair accuracy the upcoming
characters. Granted, | was not trying to
learn the code at the same time, but the
same process would occur at a stower
rate with a beginning student.

West uses the standard system of
teaching the code, beginning with the
easlest characters such as | and e and
progressing to the more difticult ones.
Repetition—the key to successful mem-
orization—Is used to great advantage
here. However, he does not send the char-
acters themselves at a higher speed so
that the student can get used to the sound
of the code at 10 or 15 wpm. Time and
again, it has been shown that this tech-
nique provides the best results because
the student does not have to relearn the
code each time he or she advances In
speed.

| did not find that there were any clear
advantages to West's stereo system. The
tapes are professionally produced, and

West has paid a lot of attention to the
psychological factors of learning. His
breaks are well-timed to coincide with the
length of time most people can concen-
trate, and his Informal manner to a certain
extent overcomes the impersonality of
tape-teaching.

But in his attempt to make the tapes
compatible with both stereo and mono
systems, West has somewhat weakened
the effect of this novel technique.

West’s code tapes list tor $39.95 for a
set of four. For more infoymation, contact
Gordon West's Radio School, 2414 Col-
lege Drive, Costa Mesa CA 92626; (714)-
549-5000. Reader Service number 486.

Avery L. Jenkins WB8JLG
73 Staft

AEA’S KT-2 KEYER/TRAINER

OK, all you would-be General- and
Extra-class hams out there—you no
longer have any excuses for not upgrad-
ing. At least, not since the people at AEA
cameé out with their KT-2 keyeritrainer. The
KT-2 is a fiexible unit which doubles as a
code-practice device (CPO) and a keyer. In
short, It will not quickly outlive its
usefulness.

As quality equipment should be, the
outside of AEA’s little biack box is decep-
tively simple, with only an on-oftivolume
knob and a DTMF keypad as external con-
trols. On the back, there are jacks for
headphones, a key, and outputs to either
cathode-keyed or grid-keyed transceivers.
However, the many capabillties of the
KT-2 belie its plain appearance.

As a training unit, the KT-2 has several
special features ot note to the person try-
ing to move his or her code speed up to
that elusive 13 wpm. One of these fea-
tures is the optional use of the Farnshaw
method of practice.

The Farnshaw technique has proven to
be one of the most successful ways ot
learning the code. More commonly known
as "fast practice, the Farnshaw style
consists of sending the characters at a
fast speed—say, 15 wpm—while main-
taining alonger inter-character spacing to
create a lower overall speed. In this way,
the student does not have to relearn the
sound of the characters as he advances In
speed. You can, therefore, program the
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Keyer Trainer

POWER

AEA's KT-2 keyer/trainer.

trainerto send its random code at 10 wpm,
white keeping the character speed at 20
wpm. Actually, the trainer has the capabil-
ity of sending from 5 wpm to 98 wpm, with
a character speed of up to 99 wpm. Not
too bad for a little black box.

Pumping Iron

Coupled with this option is the ability to
program the keyer to automatically in-
crease the code speed during a training
session. | dubbed this the "pumping iron’
technique since it paraliels the method
used by professional body-builders to de-
velop muscles. On power-up, the trainer is
set to start out at 5 wpm and accelerate to
20 wpm over 10 minutes; as workouts go,
that’s nothing to laugh at. But through the
keypad, you can adjust both the starting
and finishing speeds as well as the dura-
tion of the session.

More programming gives you further
options. It you prefer the traditional
method, hitting two keys on the pad will
give you the code at exactly the speed you
choose—no reduced iIntra-character
spacing and no acceleration. Or it, like
me, you prefer to listen to 20-wpm char-
acters sent at 13 wpm with no speed-up to
overload you, that can be arranged, too.

Randomize, Don't Memorize

Nine pseudorandom sequences may be
chosen, and no sequence will repeat itselt
until about 34,000 characters have been
sent. Even if you manage to memorize all
of those without bringing your code speed
up to where you want it, AEA has provided
an escape valve. Starting a practice ses-
sion withthe ** "# sequence will randomly
select your starting point.

The length of word groups may be ran-
dom or 5 characters per group. And if you
really want to get tough on yourself, the
KT-2 is divided into two character sets—a
common set which includes the alphabet,
numerais, and six frequently-used punc-
tuation marks, and a second set which in-
cludes CW abbreviations and little-used
punctuation. Those with an intense desire
to copy apostrophes and parentheses
won't be left out.

Though the sequences of keys you have
to press to program and begin the trainer
look complex, | tound that | had them
down pat after only a few sessions. None
of the commands take more than four key-
strokes, and AEA thoughttully provides an
easily-used tabte for quick reference.

Another advantage to using the KT-2 is
that, unlike on-the-air practice, you don't
have to guess at the speed. The KT-2 is
calibrated to be extremely accurate, using
the PARIS method. The word ""PARIS’ has
10 dots, tour dashes, nine intra-character
spaces, four inter-character spaces, and
one word space for a total of 50 code
elements. In adjusting code speed—for
different dot-space and dash-space
ratios—PARIS Is used as a reference to
determine the actual speed of the code.

The Keyer

The KT-2 is no contest keyer, but not all
CW bufts are contesters—and as a keyer,
the KT-2 otfers you the options you need
most.

First of all, It can be used with an iam-
bic paddle, a bug, or a straight key. With
the latter two, you simply key the dash in-
put and the KT-2 produces a sidetone. As
a full iambic keyer, this unit shines. Both
dot-space and dash-space ratios (weight-
ing) are adjustable from the normal 3:1.
And when you change the welghting, the
keyer will adjust the output automatically
so0 that you wilt be sending at precisely the
speed you set,

The keyer sidetone {as with the trainer)
is adjustable from its power-up frequency
of 1111 Hz, and the KT-2 also has dot and



YOUR SICK RADIO NEEDS US!

We're the High Technology Service Center and we specialize in
2-Meter FM transceiver repair. We have the expertise, trained
staff, and equipment for this because we have been the national
authorized warranty and non-warranty Azden service center for
many years now. But now, for the first time ever, our service
facilities are open to other brands of 2-Meter FM transceivers.
Our expert staff of trained technicians have been trained to
service the models specified below, and all major replacement
parts for these models are now in stock. So don't hesitate to
make your sick radio better. Send it to the specialists - High
Technology Service Center.

( MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour LCD
display, or 24/12 hour with ID
timer, or 12 Inch quartz analog.

Models we are now accepting Service Rates
Kenwood Yeasu First hour is $39.00. Each additional hour is
$29.00. Shipping and parts are additional.
TR7400 FT-227R Radios with comman component failure will $ 39 95 OUAL24 HOURLCO
TR7730 not exceed one hour. Radios that we cannot MFJ-104
find a problem with will be subject to a ten Two independant 24 hour LCO dispiays! Read
ICOM KDK dollar charge to cover the extensive testing both GMT and local times at a glance
o 1 we will perform to try to make the problem Six digit main display has seconds readout
IC-2 FM2016 : F <Y i Switch :
C-25A V2025 show up. All repairs will receive a 90 day our digit auxiliarv. Switch reverses main/aux
warranty on work performed. We reserve ‘(fl\}?'rmd?!gtyosr 452‘:)'()"2‘;‘%":?0;'“'0"'”' Alarm
IC-255A the right to refuse any repair for any reason Quartz timing. Synchronuizable 10 WWV
at no charge to you. Flip-top cover serves as stand.
Night light. Forward/reverse. fast/stow set

buttons. Lock function prevents mis-setting

High Technology Service Center Display main time only. main/auxikary or main/

—— 8825 S.W. 129 Terrace ~-'® ) alarm time. Includes battery. 4x2x1/2 inches
& Miami, Florida 33176 ”"’""’CG'“-
(305) 255-7660 ————

24/12 HOUR. 10 TIMER
MFJ-102 3 3295

Switchable 24 hour GMT or 12 hour format.

10 timer sounds every 9 minutes after reset.

Switchable seconds readout.

Dbserved timer. Just start clock from zero
and note time of event up to 24 hours

Bright blue 0.6" vacuum fluorescent digits.

Alarm with snooze function. Synchronizable
with WWV. Fast/slow set buttons. Lock func-

 PORTAPEATER®

$179.00 assembled M100 A $99.00 assembled

Anlt INSTANT REPEATER et

. anne *Works with any
cichanncl PROM A NY BAND ANY MODE  type radios

*Complete Timer

*VOX or COR

Functi
operation Fe tion prevents mis-setting. Power out, alarm
To0 wcadisiont ToAY Built In Test "ON"" indicators. 110 VAC, 60 Hz (50 Hz with
*250 volt Fanctions simple modification). UL approved
switching % Q \' Black, brushed aluminum top/front. 6x2x3""
capability RS- PORTA PEATER I * 20 Page 24 HOUR QUARTZ

Technical Manual

MFJ-105

$49 95

True 24 hour quartz
wall clock has huge 12
inch diameter face
Gives excellent visa-
bility across computer
/radio room

Fitteen seconds per month accuracy

Single ‘“‘AA’" battery provides over one year
operation, immunity from power line failure and
eliminates power cord

Sweep second hand. Brown hi-impact case
Glass front. 24 hour military time format.

Order from MFJ and try it. If not delighted,
return within 30 da(s for refund (less shipping)

One year unconditional guarantee.

Drder yours today. Call toll free 800-647-1800.
Charge VISA. MC. Or mail check, money order
Add $4.00 each for shipping and handling

CALL TOLL FREE  800-647-1800

Call 601-323-5869 In Miss.. outside continental
USA, tech/repalr info. Tefex 53-4590 MFJ STKV

*An Instant
Repeater  (Eylly tested, programmed. assembled) 302

W-S ENGINEERING P.O. BOX 58, PINE HILL, N.J. 08021
—1 (201-852-0269) [—

NICAD MEMORY ERASE — WHAT ?? w

¢ Complete automatic operation
e Erases » Charges~ Checks
e Rapid charges in 35 min, (typically)
e Automatically repairs shorted cells
* No dangerous heat build up
e Front panel selects up to 3 different
packs
e Unlimited battery combinations with
program modules {user programable)
e LED status indicators
e Supplied with universal EZ hook
wire leads

The GMS 401 is a complete automatic NICAD condi-
tioner and rapid charger, Never before has this been
offered anywhere at any price and it’s so good it's be-
’ . ing patented, NICAD memory characteristics must be
Specify Voltage of Battery Packls) with order. o1 \yith otherwise your battery pack is not delivering
One program module included — optional all it could, The GMS 401 will automatically erase and
modules $2.25 each. rapid charge any type NICAD pack from 1 to 10 cells.

$89.00 plus $4.00 Shipping

(PA Residents add 6% sales tax)

Now Available—A commercial version of the GMS CONTROL PRODUCTS UNLIMITED, INC. ENTERPR'SES
401. Designed to charge up to and Including the P.0. Box 10, Downingtown, PA 19335 INCORPORATED
commerclal 15 volt Nicad packs, $139.00 plus

ksame shipping and module cost as the GMS 401, 215-383-6395 25

\__ Box 494, Mississippi State, MS 38762 233/

.~ See List of Advertisers on page 114 73 Magazine * July, 1983 121



dash memories. The memories allow you
to insert adotin a string ot dashes (or vice
versa) just by squeezing the appropriate
paddle. Without this feature, you would
have to release the dash paddie, squeeze
the dot paddle, and then key the dash side
again. But if you prefer old-style sending,
you can turn this option off.

And for tune-up, the keyer has a lock-on
position which produces a solid tone
while you fiddle with your finals. You can
cancel the tone by hitting any button on
the keypad.

The manual for the KT-2 is well-written.
AEA provides an initlat testing procedure
1o ensure that your unit is operating cor-
rectly, and the operating instructions are
clear and concise. In addition, there is
a complete schematic, parts list, and PC
board layout. The unit uses a 12-V supply,
and AEA sells a wall-plug adapter, a ciga-
rette lighter cord, and a nicad pack to ac-
company it.

At the list price of $139.95, even Ted
McElroy would have bought the KT-2.

For additional information, contact Ad-
vanced Electronic Applications, PO Box
C2160, Lynnwood WA 98036. Reader Ser-
vice number 487.

Avery L. Jenkins WBBJLG
73 Staft

CUSHCRAFT A3/A73
TRIBANDER

After years of helping to build (and use)
other people’s ham stations, | tinally set-
tled down and found a home that was
compatible with ham radio. It didn’t take
long before a tower started growing in the
backyard. No more semi-verticals and
very random wires for me!

But having a tower meant that | had to
find something to put on top of it—and
monobanders were out {at least until next
yeart). | decided on the Cushcraft A3 tri-
band beam with an A73 40-meter add-on
kit. The A3 is a three-element beam for 10,
15, and 20 meters, and the A73 kit adds an
additlonal set of traps and some length to
the driven element so that the antenna
will work as a rotatable dipole for 40 me-
ters. With the A3/A73, | can cover four
bands with one antenna and teedline, and
that makes designing an antenna farm a
lot easier.

The A3 is a small antenna with a boom
length of only 14 feet, although the driven
element (with the A73 kit installeq) is
about 35 feet long and uses a truss and
cord 1o reduce element sag. The beam
went together easily, and the instructions,
which consist almost entirely of dia-
grams, were simple to follow. Element gi-
mensions for use on the CW, phone, or
mid-band segments are given so that the
antenna can be tuned up in your favorite
part of the band. | used the CW settings
for mine.

The wind load of the A3/A73 is 4.94
square feet (4.63 sq. ft. it set up for 30 me-
ters). The antenna is well built and should
survive any reasonable wind.

After assembly, the crew (two on the
ground and WA9SRW on the tower) hoist-
edthe antenna uptoits final resting place
at 70 feet without any trouble. Some quick
swr checks indlcated that everything was
as it should be, and off | went to work the
world.

About a month after the A3 was Instailed,
disaster struck. While operating with a kilo-
watt input on 20-meter CW, | watched with
horror as the swr rose fromits usual 1.1to 1
up to 3 + to 1. Afterietting things cool down
abit, | tried again, this time using 100 Watts
output. When tirst keyed, the swr was right
where it should be, but | could watch it rise
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AGYV's stack:2 x 7-el/146 MHz at 67', the Cushcratt A3 at 70°, and home-brew Discone for

144/220/450 at 80'". (Photo by K9JQE)

until, after about 45 seconds, it was back up
to3to1

A check of other bands showed that 40
meters also was affected, but that 10 and
15 meters were not. This led to the suspi-
cion (confirmed by a phone call to Cush-
craft) that | had a bad 40/20-meter trap on
the driven element. Analyzing the tailure,
it appeared that there had been an arc in
the trap. The failure occurred on a damp,
misty night, and apparently the moist air
provided the path that began the arc-over.
Cushcraft whipped up a modified set ot
traps with inCreased clearances that
should eliminate any such problems.

Once the weather cooperated and we
got the new traps installed {these things
always seem to happen in the middle of
winter!), everything was back to normal.
Subsequent misty nights have proven to
be no problem. Cushcraft has informed
me that these modifications will be used
in future production A3/A73s.

Now for the $64,000 question—how
does the A3 perform? Considering the
compromises that are inevitable in a mul-
tiband beam, the answer is very well
indeed.

Let's look at the compromises first.
There are two problems with a smali,
trapped beam. First, traps aren't 100 per-
cent efticient and they do introduce some
loss, but more important, they shorten the
elements by adding inductance to the an-
tenna circuit. Of course, this has the ad-
vantage of creating a smaller antenna, but
it also means that like most shortened an-
tennas, the bandwidth will be reduced and
the swr curve will be sharper.

Second, the spacing between elements
is a compromise—if the elements aren't
too widely spaced tor 10 meters, they will
be closely spaced for 20 meters. Closely-
spaced elements tend to reduce gain,
front-to-back ratio, and bandwidth.

Gain and tront-to-back bandwidths usu-
ally get narrower along with swr band-
width, and particularly on 20 meters,
these measurements won't be near their
peak values at the end of the band away
from where the A3 is tuned.

These compromises most affect the
lowest frequency band in use, and on the
highest band, performance should be very
close to that of atull-sizedbeam. In practi-
cal terms, the trade-otts don't make a tri-
bander (or in this case, a "'quadbander'’)
like the A3 an interior pertormer, and they
certainly result in a very practical antenna
design.

The A3's swr bandwidth, most notice-
ably on 20 and 40 meters, is much narrow-
er than that of a full-sized antenna, and if
the A3 s tuned for CW, you'd better figure
ondealing with a rather high swr atthetop
of the phone band. On 40 meters, in tact
the 2to 1 bandwidthis only about 125 kHz.
Narrow swr bandwidth itself isn’t a seri-
ous problem untess your rig won't load in-
to the mismatch—and that's what anten-
natuners are for. According to Cushcraft,
the A3 will handie a full kW if the swr at
the antenna (and not measured through a
transmatch)is lessthan 310 1. An swrthat
high should occur only on 40 meters.

inuse, the A3isn’t noticeably inferior to
a tull-sized antenna. The gain on 20 me-
ters may be a dB or two below that of a
monobander, but it's still a iot louder than
a dipole! | spend most of my operating
time haunting the bottom end of 20 CW,
and ldon't teelthat the A3 is a handicap. It
apileup is so huge that | can’t get through,
it would take a lot more than a bigger
antenna to make much ditference.

My CW-tuned antenna does have lower
gain and front-to-back ratio at the top of
20 than at the bottom. Setting the ele-
ments 10 mid-band dimensions would
tend to even things out, but at some ioss
of CW performance. This is where the
monobander has the edge, and where an
operator demanding optimum pertor-
mance across the entire band might be

unhappy with the A3 or with any small
tribander.

Of course, if you get into the battles on
20 phone or it you contest in a big way,
you'll need 3li the antenna you can get,
but | think that most of us can live quite
nicely with an antenna like the A3—partic-
ularly when you consider the cost of an A3
and the modest tower it takes to support it
versus the cost of a stack of monoband-
ers, a huge rotor, and a heavy, guyed tow-
er. That ultimate dB is very, very expen-
sive!

I haven't talked to many folks who use a
tribander with a 40-meter add-on, so | was
very interested in how the A3/A73 would
work for DXing from the midwest, a couple
of thousand miles further from the DX
than are you iucky coastal types. My other
40-meter antenna is a half-delta loop over
a pretty good ground. It seems to work
very well, and |'ve worked a tair amount of
DX with it.

Well, folks, the A3/A73 beats the half-
delta every time. It hears iess noise and
seems 1o talk as well or better than the
other antenna. The nulls off the end of the
rotatable dipole are very noticeable, and it
Is possible to null out European broad-
casters by 10 to 20 dB merely by rotating
the antenna 90 degrees away from
Europe.

Of course, having the antennas at 70
feet doesn't hurt any, and at a lower
height, the dipole might well lose to the
half-delta. But in any installation, the
A3/A73 has an advantage because it puts
the 40-meter antenna up where it can per-
form best. It wlll nearly always be in-
stalled as high as it possibly can be, and
unllke most wire dipoles, it will be in the
clear and away from guy wlres and other
antennas. Under these conditions, a di-
pole can do an amazingly good job on the
lower bands, particularly since fewer of
the gang are using beams on 40 meters.

Incidentally, the A73 kit may also be set
up 1o cover the new 30-meter bandinstead
of 40, so it's an easy way to add a new
band to your station without a lot of has-
sle if you already have an antenna for 40.

The AJ3/A73 antenna will provide re-
spectable performance on 40 through 10
meters without unreasonable cost or
complexity. It's a good choice for the ham
who has limited space and/or funds for an-
tennas, yet who wants to be able to punch
through a pileup now and again.

For further information, contact Cush-
craft Corp, PO Box 4680/48 Perimeter
Road, Manchester NH 03108. Reader Ser-
vice number 489.

John Ackermann AGSV

HELP

| am interested in setting up a regular
sked with other hams who are interested
In working with historical photographic
processes such as Carbro, Bromoil, or Qil
Transter.

Tracy Diers W20QK
58-14-841th St.
Elmhurst NY 11373

| need a modulation tramsformer for a
Johnson Viking Valiant transmitter. | will
gladly pay shipping.

Mitchell Sisak
10180 Marquette St.
Montreal, Quebec
Canada H2C 3E4

| would like to find the pinouts and any
other information on the American Micro-
systems S 2566 rhythm generator.

Dirck Spicer
Wildwood Lane
Durham CT 06422

| am disabled with a stroke, and in the
past two years | have had cancer surgery
three times. Reading would help me re-
gain my health, and if anyone could send
me some magazines, old or new, | sure
could use them.

Bobby Welch NAGWQ

2903 Azalea Dr.
Flatwoods KY 41139



BUTTE‘FRNUT
ELECTRONICS
cCoMPA

Moge) 2MCy.g |

Super T'°"'bong-» J

Model HFEV Completely automat ndswitchr
80 through 10 plus 30 meters. Qutperforms all 4- and
5-band ‘trap’ vertcals ot comparable size Thousands
n use worldwide since December 81! 160 meter
option avaitable now. retrofit kits for remaining WARC
bands coming soon Heght 26 f/7 B meters. guying
not required in Most installations

Model 2MCV “Trombone ™ —omnidirectional collinear
gain verucal for 2 meters having the same gain as
double-% A" types. but the patented e
phasing section allows the radiator to remain unbroken
by insulators for maxwmum strength i high winds. No
cols ‘plumber’s delight’ construction and adjustable
gamma match for mplete D.C. grounding and
lowest possible SWR Height 9 B ft/2 98 meters

Model 2MCV-5 “Super-Trombone '~ - Same
‘:\)M’Lt advanced features as the basic 2MCV but a
aqd full  wavelength taller with additional
) Trombone ~ phasing sect.on tor additional
'Lvy{{égnln Height 16 75 t/4. B meters

All BUTTERNUT ANTENNAS use staniess steel
hardware and are quaranteed for a full year For turther
information on these and other BUTTERNUT products
write for our FREE CATALOG!

BUTTERNUT
ELECTRONICS

GARY AIRPORT BOX 356 E RTE 2
SAN MARCOS TEXAS 78666
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Have You Ever Used
Satellites?
Let the Pathfinder
Series
FROM

Computer

A Arpplications
-

Make It Easy For
You

L 2 2 & 2R 2R 28 20 28 A% 2% S
Pathfinder 11

A Satellite Tracking Package
For The Apple Il Plus™

- il -
‘\o .

7 >
N EPES N

Has a world AND a US map and can
print BOTH on your Epson MX™
printer. Tracks in real time w/o
a clock. SYSTEM REQUIREMENTS:
Apple Il Plus, 48K RAM, DOS 3.3

L4400+

THESE EASY TO USE AND UNDER-
STAND PACKAGES ENABLE YOU TO
(1) Track circular orbit satellites in
real time on a world map. (2) Print all
tables. (3) Rapidly predict specific or
all orbits between dates you select. (4)
Rapidly compute orbital characteristics.
(5) Maintain a disk resident data base
of satellite reference data.

Pathfinder | Is provided on a DOS 3.3
disk and Pathfinder iIl is on a TRSDOS
1.3 disk. Both have a comprehensive
users manual

LR X X R 2 2 2
Pathfinder 111

A Satellite Tracking Package
For The TRS BO Mod IlI™

J A4
S, 5
TR o]
Pathfinder Ill can track TWO satellites
simultaneously!! SYSTEM REQUIRE-

MENTS: TRS 80 MQD IIl, 48K RAM
TRSDOS 1.3

LR R R R A
Each package is only 222
$49.95

Please add $2.00 for handling (in
California add $3.00 for sales tax)

Send Check or Money Order To
COMPUTER APPLICATIONS
629 Arbor Ave., Ventura, CA 93003

w or Call (805) 644-9327 =memm
A
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(" Hear )

Police/Fire
Weather

on 2 Meter Handhelds with
this MFJ VHF Converter.

ra
= Scanning
oFIYHE Handhelds
become

180-164 :Hv ® Police/Fire
1541 Mz

2 Y Scanners

m
MODEL MFJ-313

MFJ-313

i *39%

New MFJ VHF converter turns your synthe-
sized scanning 2 meter handheld into a hot
Police/Fire/Weather band scanner

144-148 MHz handhelds receive Police/Fire
on 154-158 MHz with direct frequency readout.
Hear NOAA weather, maritime coastal plus
more on 160-164 MHz

Mounts between handheld and rubber ducky.

Feedthru allows simultaneous scanning of
both 2 meters and Police/Fire bands. No mis-
sed calls

Highpass input filter and 2.5 GHz transistor
gives excellent uniform sensitivity over both
bands. Crystal controlled

Bypass/OFF switch allows transmitting,
Won’t burn out if you transmit (up to 5 watts)
with converter on. Low Insertion SWR. Uses
AAA battery. 2%x1'2x1" in. BNC connectors

Enjoy scanning, memory, digital readout, etc.
gs grovided by your handheld on Police/Fire

an

220 MHz Converter for 2 M Handheld

bw  MFJ-314  MFJ314, like MFJ-23213

but lets you receive 221-

55995 2l215 Mszon your 2 meter
— handheld.

Police/Fire/Weather Band Con-

verter for 2 Meter Mobile Rigs.

MFJ-312

$5995

MFJ-312, like MFJ-313 but for mobile 2
meter rigs. Transmit up to 40 watts Thru con-
verter without damage. S0-239 connectors.
Mobile mounting brackets. Rugged. “ON
LED. Use 12 VDC or AAA battery. 3x4x1 in.

Order from MFJ and try it-no obligation. If
not delighted. return it within 30 days for
refund (less shipping). One year unconditional
guarantee.

Order today. Call toll free 800-647-1800.
Charge VISA, MC or mall check, money order
for amount indicated plus $4.00 each shipping.

Hear police/fire/weather. Order now. 234

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 in Miss_ outside continental
USA., tech/order/repair info. Telex 53-4590. |

M ENTERPRISES,
INCORPORATED

W¥J VHF BAND KXPANDER
tosm AW

® o 7

@

\_Box 494, Mississippi State, MS 39762
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W2NSD/1
NEVER SAY DIE

editorial by Wayne Green

from page 8

After all, what's the real dif-
ference? Radio waves go every-
where, so from a radio point of
view, it is of little consequence
whether the operator is in Bur-
ma, Thailand, or Sri Lanka. For
that matter, one of the best
DXpeditions of all time, Heard
Island, was done from up near
Vancouver, Canada. Just think
of the trouble everyone was
saved on that!

When you move the DXpedi-
tion nearer the US like that, you
don’t let propagation or dis-
tance screw up the contacts.
You save a fortune on boat
charges and have a much lower
chance of getting killed. You
save weeks of sailing, a bunch
of gas, and in every way cut
costs enormously. And your
QSL cards are as valuable as if
you'd gone to all that silly trou-
ble and expense.

No, today’'s DXpeditioners
seem to have lost their spark of
originality and imagination.
Poor Lloyd and Iris Colvin had to
go through all sorts of trouble to
get into the Persian gulf coun-
tries and get on the air. It cost
‘em a bundle, too. And for what?
Just to give a few thousand of
us a card from a new coun-
try...one which would have
been infinitely easier to get if
they'd operated from some
place nearer home. All you need
is to make the contacts, provide
some good-looking documenta-
tion to the ARRL, and thousands
of hams are happy as clams.

The first truly imaginative DX-
peditioner is still with us. | see
him almost every year at
Dayton. He set up and gave us
contacts from a bunch of
African countries while happily
sitting in Casablanca. Once he
broke the ice, we saw many of
the previous DXpeditioning
problems solved. That did away
with quite a few arduous boat
trips, eased country restric-
tions, eliminated customs prob-
lems for equipment, and so on.

Why take a chance on braving
the wild South Atlantic storms
when you can save tremendous
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time and keep out of danger by
operating from near Venezuela?
That's where a pair of well-
known DXers did it. And, you
know, it isn't much easier to
blast through pileups o Peter
and Paul Rocks if they have
been moved, for convenience, to
Venezuela instead of the Atian-
tic. Those same Texas and Mis-
souri DXers are still in there
tail-ending for twenty minutes,
alternating calls so no one can
tell if the DX station is transmit-
ting or not.

| say let's get more fun into
DXing by going back to the old
system. Let's get a nice littie
DXpedition for Spratly go-
ing. . . with the spoilsport ARRL
chaps who are making people
get killed on the boat out of
Singapore and the rest of us out
on Catalina Island running two
Watts to a wet string.

DIGITAL PERSPECTIVE

Having gotten bitten by the
digital bug some 35 years ago
when | got involved with ama-
teur radio teletype, | haven’t had
as much trouble getting into the
digital revolution as many of the
more conservative (tube-ori-
ented) old-timers. And now
we're reading about the marvels
of digital audio, the coming rev-
olution in compact laser-playing
disks...maybe even digital
television.

As much of a fan of new ideas
and pioneering as | am, I'm not
yet totally convinced about the
laser disk idea. The basic idea of
digital audio is great. With this
technology it’s possible to make
recordings where you have zero
noise from the recording medi-
um. Yep, no tape hiss. . .zero.
No record groove hiss, snap,
crackle, and pop. Theideaiis just
fine. And the technology makes
it possible to extend the dynam-
ic range of recordings from 60
dB out to 90 dB. Remember, if
you will, that every three
dB means a doubling of power,
so that extra 30 dB will buy you a
thousandfold increase in power
capability. Whooey, thousand-
Watt audio amplifiers?

Digital audio has some bene-

fits and some drawbacks. For
the audiophile, the resuits of DA
are so spectacular that he has
no choice but to go digital. But
this means a Iot of expense, be-
cause while digital disk players
will work with analog preamplifi-
ers and amplifiers, a purist
would blanch at anything less
than digital right on through to
the speaker. Digital speakers?
No, little of this technology
has even been invented yet, but
it will be along. This will be a
wonderful area for small entre-
preneurs to get going, working
toward starting megabuck cor-
porations on the coattails of yet
another budding high-tech in-
dustry.

The messy part of this whole
scam lies in that vaunted laser
disk. The problem is that we're
way behind on inventing storage
media for data. We're still horsing
around with round, flat records
which haveto be spun. . .ahang-
over from the early recordings of
Edison. You'd think we would get
the message on this when we see
$3,000 record players. And even
those aren’t as good as the early
model laser digital players. Look
at all the agonies we are going
through with Winchester disks
for data storage in computers!
It's almost time to start seriously
working on a mass memory sys-
tem which is not mechanical.

They're talking about being
able to put laser disk players in-
to cars. It's laughable. Do you
know that the silly record player
they've invented to play those
four-inch laser disks has to
change speed as you go from
the inside grooves to the outside
from 600 rpm down to 200 rpm?
And once you know that, you re-
alize that the speed of the rec-
ord player has to be different for
every single groove it plays. Talk
about a mechanical monster!

We may have to use some me-
chanics to retrieve data from a
transportation medium, but
spinning a record at an infinite
number of speeds doesn’t seem
optimum. Perhaps we can come
up with a card which can be read
as it moves by a reader, using a
memory cache to smooth out
the flow of data. Or we might
want to go to some sort of opti-
cal/film data storage system
which might give us higher den-
sity of storage than micro holes
blasted in thin films of metal.

On the bright side, there's no
way that cassettes will be able
to handle the data storage re-
quirements, sO we may see a
drop in the copying of records.

These are wonderful days for
amateurs. . .and we should re-
member that most of the really
important breakthroughs in
technology have historically
been made by amateurs. If
you've worked in any R&D firms,
you know why this is as well as
I...and I've done my homework
on this one, too. | worked for an
R&D lab at one time and saw
with my own eyes why virtually
no significant developments in
technology can emerge.

The key lies in the funding
process. R&D labs do not hire
people to do what is called basic
research. . . at least few of them
do. Basic research is experi-
menting for the hell of experi-
menting, with no commercial
product in mind. We used to
spend a lot of money this way
before WWII, but when the war
came we stopped this “waste-
ful” spending and only worked
on projects where there was a
good potential for results.

It’s still this way. {f the lab
manager is able to convince
management that there is an
almost certain chance for a prof-
itable product to emerge, the re-
search funds can be found. Iffy
projects are tabled. The ama-
teur, of course, with no one to
stop him, can work on anything
his heart desires. And if he
comes up with something fan-
tastic, he’'s got it made. If not,
well, at least he's had the fun of
trying. This is why hams in the
past have come up with most of
the real breakthroughs in radio
technology.

It’s getting time to experiment
over the air with some digital
audio. We might even want to try
some digital stereo and see
what we can do with it. A sam-
pling rate of 10 kHz might work
out fine for our type of communi-
cations rather than the 44 kHz
they use for high-fidelity music.
That’s a little broad, but, after
all, we're just experimenting. We
might be able to get that down
to 6 kHz and still have better
voice communications than we
have now.

The objective is to get a maxi-
mum of information through for
a given band of frequencies and
a given time, so whether we find
it better to do with a 50-kHz-wide
band or a 2-kHz band isn’t as rel-
evant as the throughput. If we
can digitize voice and then send
it in short blasts at high speed
with error-correcting, we could
end up with a very efficient
communication medium.

The world of digital audio is



NEW ELECTRONIC KITS

ALL IN ONE RTTY DEMODULATOR KIT

FEATURES ON BOARD POWER SUPPLY
AFSK GENERATOR. PROVISIONS FOR LOOP
SUPPLY. ACTIVE FILTERS OR OPTIONAL
TOROID FILTER. AUTOSTART. ANTISPACE
PCB  KIT NO. 23-1778 SB-60 81319 9%

RTTY SPEED CONVERTER
CONVERTS 60,73 & 100 WPM BAUDOT CODE
TO 100 WPM CODE FOR BAUDOT MACHINES
REVERSES SAME FOR SENDING. FEATURES
SELCAL. BUFFERING AND INTERFACE.FOR
BAUDOTY PTR PCB KIT 23 -1281¢ 389 9%

BAUDOT 7ASCIl CONVERTER
MICRO BASED RTTY CONVERTER CONVERTS
BAUDOY YO ASCI| FOR RECEIVE ASCI
TO BAUDOT FOR TRANSMITING. FEATURES
SELCAL. BUFFERING AND INTERFACE FOR

110 BAUD PTR.PCB KIT 23-1813% $89 9%

AUTO CW-D KIT:
FEATURES ON BOARD TEN MINUTE TIMER
WITH TTL. PLUS/MINUS 12 INTERFACE
AND UP TO 12 DOTS DASHES OR SPACES
PCB KIT NO 23-172) 4-1/2Xx8 829 .93
RTTY DEMODULATORS
DM 60 ACTIVE OR OPTIONAL TOROID
FILTER. AUTOSTART. ANTISPACE.SINGLE
SHIFT (UP-DATED ST-6 ON ONE BOARD. )
PCB KIT NO 231712 $43 98

oM 60 PLL TU DESIGN WITH ACTIVE
FILTER FRONT END . PCB 23 1719 $2% 93
AFSK GENERATOR FOR RTTY.
ROCK SOLID CRYSTAL CONTROLLED AFSK
GENERATOR. VIRTUALLY DIRFT FREE.TWO
POPULAR SIZES SPECIFY SIZE
PCB KIT NO. 231717 2 1/2XS
PCB KIT NO. 23-1710 4 1/2X8

329 93
$31.98%

TU BANDPASS FILTER INTERFACS XIT
ACTIVE FILTER AF60 OPYO/RS.-232/XSTR

PCB 2311718 3 3 9% LOOP TO TTL

TOROID FILTER BPSO TTL TO LOOP
PCB 23-1704 $13 .98 PCB 23 172281393

RS232 LINE MONITOR
MONITORS » COMMON
RS.232 LINE W/LED
PCB _23.1707 $19.33

LOGIC)GLITCH PROBE
FREEZES HIGH SPEED
PULSE OR LOGIC LVL
PCB 231706 §13. 98

DONT MISS OUR 1983 CATALOG WITH OVER
1200 ITEMS SEND $1 00 [REFUNDABLE
ON FIRST ORDER) FOR OUR CATALOG or
SEND TWO STAMPS FOR OUR FREE 2P FLYER
ALL KITS INCLUDE PARTS FOR PRINTED
CI1RCUIT BOARD ONLY
PLEASE ADD $2.00 FOR SHIPPING. ADD
30 ADDITIONAL FOR ORDERS UNDER %3
CHECKS MASTER CARD VISA cOD

Daytapro Electronics.Inc.

3019 N WILSHIRE LN, ARLINGTON NTS L. 60004
312-270-03383
——
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NEW FEATURES: Individually hand calibrated
resistance scale, expanded capacitance range
(2150 pf), bulit-Iin range extender glves accurate
measurements and much extended measuring
range, 1-100 MHz, Simple to use. Comprehensive
computer proven manual

This New MFJ-202B Noise Bridge lets you
quickly adjust your single or multiband dipole,
inverted vee, beam, vertical, mobile whip or
random system for maximum performance.

Tells resonant frequency and whether to shorten
or lengthen your antenna for minimum SWR over
any portlon of a band

Works with any receiver or transceiver. SO-239
connectors. 5x2x4 inches. Use 9 volt battery

Other uses: tune transmatch: adjust tuned
circuits; measure inductance, RF impedance of
amplifiers, baluns, transformers; electrical length,

" MFJ NOISE BRIDGE '

Adjust antenna for maximum performance. Measure resonant
resistance,
calibrated resistance scale, expanded capacitance range, built-
in range extender gives accurate extended measuring range.

velocity factor, impedance of coax; synthesize RF .- 260

reactance. Individually

« Individually calibrated resistance range
e Built-in range extender
¢ Expanded capacitance range

$5ges

impedances with transmatch and dummy load

Order from MFJ and try it-no obligation. If not
delighted, return it within 30 days for a refund (less
shipping). This bridge is unconditionally guar-
anteed for one year.

To order, simply call us TOLL FREE 800-647-
1800 and charge it to your VISA or Master Charge
account or mail us a check or money order for
$59.95 plus $4.00 shipping and handling for
MFJ-202B. Order today.

Put this MFJ Noise Bridge to work improving
your antenna. Order from MFJ or see your dealer.

CALL TOLL FREE ... 800-647-1800

Call 601-323-5869 in MS, outside continental USA
or for tech./order/repalr info. Telex 53-4590 STKV

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762

HATS — T SHIRTS

101 & Elm Street, Suite 4 Peterborough, NH 03458
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T SI‘"RTS Attractive and Durable. just the thing for ficld

days. contests. conventions or any other activity

Only S8 Ideal personalized gifts for special occasions and
SHIRT SIZES

they carry your own personsl message. Impnints
are permanent and guaranteed not to fade. peel or
shrink. Order or more and we will reproduce
your own husiness or club logo FREF Remember
every ttem can have a Different name or message
n addition to your logo [mprints are generated by
computer for total Nexibility and FAST service

Adult : Sm Med Large X-Large
Child : 24 68 10-12 1416
SHIRT COLORS
LgtBlue Lgt Green Tan
Wht/Red Trim Wht/Blue Trim

CALL LETTER HATS 101 & Eim Street Suite 4 Petertiorough, NH 03458 4g7
Name _____ Phone
Address -
I City s State _ Lip _ —
Ck O] Money Order {3 Charge Card (3 » ——— —
Signature To Validate Order _ - — Exp. Date

Add $2 To Total For Shipping Charges
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Introducing The SRT-3000
RTTY Communications
Send-Receive Terminal

SRT-3000
List
$995.00

Introductory
Price

$795.00

* Built-in demodulator & AFSK modulator for 170,425,850 Hz shifts
high and low tone pairs ¢ 60,66,75,100,132 WPM Baudot, 110,300 Baud
ASCII, 599 WPM Morse ¢ 1000 character text buffer with BREAK
feature * Ten 80 character message memories with battery backup e

Selectable display formats, 24 lines x 72 characters (2 pages), 24 lines
x 36 characters (4 pages), 16 lines x 36 characters (6 pages) ¢ Split
screen operation ® On screen status line displays a tuning bar, mode,
speed, shift, tone pair, normalireverse, USOS, WRU, SELCAL, buffer
mode ‘and buffer count ¢ Cassette interface for long "“Brag Tapes” or
unattended message storage * Baudot and ASCII printer outputs *

Built-in audio monitor ¢ Builtin 110 VAC power supply * Other
features—PTT control, WRU, SELCAL, sync idle, CW ID, USOS, auto-
start, full or half duplex, scope outputs, weight control, intercharacter
spaclng, reverse video, RS-232, word wrap around ® Compact size only
13.3 x 10.3 x 4 inches * Made in USA.

Send For
Free Information

IDCMJELECTRONICS, INC.

787 Briar Lane, Beloit, Wis. 53511
(608) 362-0410
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just getting going. It is going to
turn into an enormous business.
Are you going to be one of the
winners in this?

DENTRON

A piece in Newsweek a few
weeks ago about a suit by Ron
Hubbard’s son to take over the
Hubbard Scientology empire,
claiming that no one has seen
Hubbard for over two years and
that he is presumed dead,
brought to mind a recent rumor
that DenTron had been bought
by Scientology.

Having more than a casual in-
terest in Hubbard and Scien-
tology, | called DenTron to see
what was up. Scientology has
been getting a lot of flak of late,
with exposés on television,
books exposing it, and so on.
Well, having been around when
it began and having personally
known Hubbard, | like to keep up
with what’s going on.

Scientology got started back
in 1950 with the publication of
an article in Analog magazine
(science fiction). I'd been read-
ing the magazine for many years
and was particularly interested
in an article on a new book being
published by Hubbard on Dia-
netics, a new science of the
mind. | got the book, started
right in experimenting with
some of the techniques de-
scribed therein, and had some
truly amazing experiences.

Hubbard's book was flamboy-
ant and his claims extravagant,
but since the fundamentals of it
made more sense than any
other approaches to the mind, |
decided to look into it further. |
took a six-week course at the

Hubbard Dianetic Research
Foundation in Elizabeth, New
Jersey, and became an ac-
credited Dianetic Auditor.

The school was fascinating.
There was the element of balo-
ney with the Hubbard claims of
producing ‘‘clears” who had
eidetic recall and were in most
respects perfect people. We
never saw anyone like that. But
the concept was a good one and
the techniques did produce the
most incredible results in a
hurry.

The story going around the
school was that the whole idea
for Dianetics was developed by
someone else and that Hubbard
had come across the manu-
script for the work when the real
author was in a hospital and
died. So the claim went that
Hubbard took the extensive
research as his own, adding
what he thought might result
from the therapy—clears—as
an accomplished fact.

Now Hubbard is, or was, a
very magnetic person. He was a
good writer and a persuasive BS
artist. But the quick success of
Dianetics seemed to distress
him. it didn’t take long before
there were many people using
the techniques from his book
with more success than he en-
joyed. Keeping in mind his enor-
mous ego and the weight on him
of the success of the therapy
which he claimed to have dis-
covered, | was not at all sur-
prised when he came up with a
new approach which was mostly
his own. . .and which he called
Scientology.

It's emotionally difficult to be a
guru pretending something is

HAM

HELP

| am looking for the schematic and in-
struction manual for the Hewlett Packard
170A oscllioscope. | will pay all costs.

John Goodyear W6HVB
2985 Saratoga St.
Riverside CA 92503

| need the manual for the Knight G-30
grid-dip meter. | will pay reproduction and
postage costs.

J. E. Smith KSPTC
2504 Conflans
Irving TX 75061

| would like to use'my Atari 800 comput-
er for RTTY, both Baudot and ASCIl. Can
anyone help me find Information and
hardware?

Ron Griesback WD9HDO
1712 N. Harriman
Appleton W) 54911
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| am looking for schematics and
operating manuals for the following
equipment: a US Navy 4.0-27.0-MHz
RBC-1 recelver, a Lakeshore Industries
'‘Band Hopper” SSB vfo;, and a Central
Electronics model 20-A multi-phase ex-
citer. | will pay for manuals or copying
costs.

Peter Doherty W1vOI7
PO Box 291
Port Townsend WA 98368

My flea-market Eldice transmitter, model
SSB 100ML, manufactured by Eldice Elec-
tronics of Mineola NY, did not come with a
manual or circuit diagrams. | would like to
buy a manual from someone who has a
spare set or borrow some that | could copy.

Richard E. Downing W1TXS

16 Woodside Terrace
Springtield MA 01108

your own when it isn't, so he
came up with his own. This was
cloaked as a religion, both as a
way to get around laws against
medical treatment by non-doc-
tors and as a way of brain-
washing the impressionable.

Having been at the HDRF, | re-
mained on the Scientology mail-
ing lists for years, getting their
literature and receiving hundreds
of letters suggesting | come in
for updating. | kept answering all
letters with the question: If you
are able to really do such
marvelous things, please show
me one single example of a per-
son who has been so improved
by Scientology that he or she
now stands out in some way over
the rest of us. | never saw any in-
dication that Scientology could
even come close to Dianetics in
effectiveness. . .and so no one
seemed to emerge as outstand-
ing in talents from the process.

Large numbers of Scientolo-
gists were used to write personal
letters to prospective recruits.
They had to write by hand. ..
sincere. . .and encourage the
correspondent to come in for a
“test run.”

One of the results of just
about any type of mental
therapy is the feeling that one
has improved. Just as the sugar
pill placebo given by doctors is
capable of remarkable cures of
some illnesses, the application
of almost any psychotherapy
seems to make some people
feel better. Trading on this
response, the Scientologists
quickly get newcomers involved
with their strange perception of
reality, and they find it difficult
to get loose.

Hubbard was able to build up
his Church of Scientology into a
multinational organization, with
the headquarters at St. Hill, a
huge estate in England. When
governmental pressures from
some countries grew too great,
he moved his personal HQ to a
converted cargo ship served by
the elite of his group. | remem-
ber the glowing brochures asking
for volunteers for this. Golly, the
enthusiasm and excitement of
those brochures was fun and
almost too much to resist.

The church is now a large, rich
organization with branches all
over the world. And, | suspect,
judging from the DenTron ex-
ample, they are investing in
businesses these days, not just
in their own growth. | was as-
sured by the president of Den-
Tron that the Scientologist who
had worked with them had

recently left and that there was
no more connection.

Getting back to Diahetics. . .
I've kept in touch with most of the
better known psychotherapies
over the last thirty years and |
know of none which works with
the ease, speed, and thorough-
ness of Dianetics. | got to be
quite good with the techniques
involved and found that | was
able to discover the roots of most
problems people were having
and could help them substantial-
ly in a matter of hours. But | also
found that very few people really
want to be helped. They've ad-
justed to some degree to their
mental problems and are defen-
sive about them.

Many of the basics of Dianet-
ics were pooh-poohed by the
establishment back in 1950, so it
has been interesting for me to
keep abreast of the develop-
ment of these other schools of
therapy and see them gradually
accepting the very concepts
which they found so totally
ridiculous in 1950.

One of the basic concepts
had to do with the way the brain
ties up part of its ability to think
when faced with a painful situa-
tion, either physical or mental.
The most fundamental rule for
any organism is to survive and
thus pain signals are interpreted
as athreat to survival. By decon-
ditioning these painful mo-
ments in the past, we found that
IQs increased and the ability to
think zoomed upward.

Fortunately for our peace of
mind, all of these pain memories
and the subconscious responses
they force upon us are carefutly
hidden from our conscious
mind, with behavior, no matter
how weird, rationalized.

Well, sorry for the usual
digression, but | don’t think I've
ever written about Scientology
or Dianetics before, and | sus-
pect that very few people alive
know about the possibly true
roots of this amazing psycho-
therapy. And, yes, I'm familiar
with Freudian analysis, the
Karen Horney school, Gestalt
psychology, Korzybsky, Ex-
aminer Therapy, Integration
Therapy, and so on.

Did Hubbard come across the
manuscript for Dianetics in a
hospital in Burma during the
war and pick it up from the dying
real author? If Hubbard is dead,
we may never know. But we do
know that he was able to use
that start to build a multi-billion
dollar empire reaching around
the globe.
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MODEL
$G100D
MADE IN $349.95 “N\VWIL7
USA i v o
Plus shipping q ~  AGBU-20 1., PL-259 ea. end 3495
. o) <, RG214U dbi siiver shieid, 50 ohm $1.55/1t.
e Covers100to 185 MHz in1 kHz sleps with thumb S eo “ - 100 1. RGBU with PL-259 on each end $19.95
wheel}dlal * Accuracy 1 part per 10 million at all fre- 6\ . (\Q > BELDEN Coax in 100 11. rolls
quencies © Internal FM adjustable from 0 to 100 kHz / : Q\ SRS RGS8U #9201 $11.95
ata 1 kHz rate » Spurs and noise at least 60 dB be- 7 % 6‘\\Q RN Grounding strap, heavy duty lubular braid
low carrier » RF output adjustable from 5-500 mV at RS 3/16 In. tinned copper 10e/tt.

50 ohms  Operates on 12 Vdc @ 1/2 Amp e Avail- AAN NS 38 in. tinned copper 30e/ft.

able for immediate delivery  $349.95 plus shipping v YYNN CONNECTORS MADE IN USA

® Add-on Acpessones available to extend ir_eq Amphenol PI-259 .79¢
range, add infinite resolution, voice and sub-audible PL-259 Teflon/Silver $1.59
tones, AM, precision 120 dB calibrated attenuator PL-259 push-on adapter shell 10/$3.89
e Call for details » Dealers wanted worldwide

RG174/U mil spec. 3%6% shield 10¢/ft.  p( 2598 50-239 10/$5.89
VANGUARD LABS ~°"

RG11U 96% shield, 75-ohm mil spec . 25¢/ft. M t
RGBU 9% shield, mil spec ... $27.95/10011.or 31, Py 9as Detle pom o1 Sonnecior
196-23 Jamalca Ave., Hollis, NY 11423
Phone: (212) 468-2720

POLYETHYLENE DIELECTRIC
RG213 noncontaminating 95% sheild mil spec . 36¢/1t.

RG6A/U double shield, 75-ohm 25¢it. f IRCA )
RGS58AU stranded mil spec el mooichcotd WRCH fype ohigseach end
RGS8 mil spec. 96 % shield Neft yG.255 (PL-259 to BNC)

LOW LOSS FOAM DIELECTRIC Elbow (M359)

F59A (TV 1
RGBX 95% shield SIS0 1o 170 s 21000 Amaenol Type N Male for AGB

f Custom Mailing Lists on Labels! \ RG8U 809% shield peiin S G R S e e e
s U 80% shield
Amateur Radio Operator NAMES s Shi UG273 BNC 1o PL-259

RGS8U 95% shield...
Custom lists compiled to your specifications FREE CATALOG

RG59U 100% foil shield, TV type......$71100 11.
—Geographic by ZIP and/or State; by Age or RGBU 97% shleld 11 ga. (equiv. Belden 8214) COD add $2.00—FLA. Res. add 5% Sales Tax
Birthdate; by Licence Issue or Expiration

Heavy Duty Rotor Cable 2-16 ga, 6-18 ga
Date—on labels of your choice. Rotor Cable 8-con. 2-18 ga, 6-22 ga
Total List: 411,000 Price: $25/Thousand

Call 203: 438-3433 for more information

Buckmaster Publishing »255
70 Florida Hill Rd., Ridgetield, CT 06877

Orders under $30.00 add $2.00
Connectors—shipping 10% add’l, $3.00 minimum v 412
Cable—shipping $3.00 1st 100 ft. $2.50 each add’l 100 ft.

1327 NE 119th Street, Dept. 73 , No. Miami, FL 33161 Call (305) 893-3924

- B MICROWAVE

[~ COMPLETE
WITH PROBES ATV TRANSMITTER 2.3 TO 2.45 GHZ
$555 4.5 SUB-CARRIER GENERATOR
ONE YEAR VIDEO MODULATOR
PHASE III OSCAR

WARRANTY

RS sicsmiesasm THMIZ0R

coamm - O

- GIZMO ELECTRONICS

® 2 x 20 MHz, Max. 2 mVicm

PR GEY | Box164  Radley, KS 66768

{316) 724-6505

Kansas residents 3% sales tax

® 20 MHz Duai Trace
@ Built-in Component Tester
® X.Y Operation {1:1 Ratio)

»133 .
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WARNER HILL (603) 434-5371

RFD-5 DERRY. N.H. 03038

GONTAGT-80...

Free Shipping in U.S.
PRESERVE

75 witH "

—
RYTY your TRS-80 with CONTACT 80 MARK It for 1983!

TRS-80, MOD Il INTERFACE (included with system)

gives keyboard STATION CONTROL and connects with

the TTY TU of your choice.

(No other equipment needed for CW operation)
Cassette & Disk Features:

Subscription
Problem?

73 Magazine does not keep subscrip-
tion records on the premises. there-
fore calling us only adds time and
doesn’t solve the problem

Please send a description of the
problem and your most recent ad
dress label to:

Amateus Rados
;’3 Tectracal Jounal

Subscription Dept.
PO Box-931
Farmingdale, NY 11737

Thank you and enjoy your subscription

BINDERS & FILE CASES.

Keep your issues of 73 Magozine handy and protect-
ed in handsome and durable lihrary file boxes or
binders. Both styles are hound in red lealherette
with the magazine logo stamped in gold.

File boxes: each file hox holds 12 issues. with spines
visible for easy relerence.

$5.95 each. 3 for $17.00, 6 for $30.00
Binders: each hinder holds 12 issues and opens flat
for easy reading.

$7.50 each. 3 for $21.75. 6 for $42.00
(USA postage paid. Foreign orders must include
$2.50 per item.)
Please slate vears desired (1977 to 1984).
Send check or monev order t0:
Jesse jones Box Corp.. P.0). Box 5120, Philadelphia.
PA 19141: please allow 6 to 8 weeks for delivery.
Sorry, no C.0.D. or phone orders.

» See List of Agvertisers on page 114

® BAUDOT, ASCIl & MORSE

® CW RX speed AUTOSYNC & unique FIST-FIXER
©® TRI-SPLIT screen (user sets HIS way)

& “Unlimited” STORED MSG. sizes

© Automatic DYNAMIC BUFFER ALLOCATION

® Live HARDCOPY plus other Line-printing

® AUTO-1D, TIME/DATED transmissions

@ On screen "OSCILLSCOPE™, CLOCK, COUNTERS
® Unique EDITOR, CLOCKED-KEYING, NAME-LINE
® AUTO-DIDDLE, K/B ROLLOVER, REPEATING KEYS
® Fast CASSETTE I’0 and many other features

Addltional Disk Features:

©® Two-way message SELCALL. A "PERSONAL MSO"

® AUTO-MONitor trequency activity to disk

® SAVE, LOAD, KILL & DIR plus other /O
INTRODUCTORY SPECIAL

DISK VERSION $19900

CASSETTE VERSION .$179.00

CASSETTE, later upgrade to DISK $20.00

Guaranteed-Include Amateur CALLSIGN-POST PAID
ROYAL -

407 Conkle Road +~ 150
Hampton, GA 30228 Telephone: {(404) 946-9314
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KILOBAUD KLASSROOM

by George Young and Peter Stark
Makes learning electronics fun and easy. First published as a series in Kilobaud Microcomputing, the
book combines the learning of essential theory with practical, hands-on experience. The course begins
with basic electronic projects and culminates in the construction of your own programmable
microcomputer. The direct instructional methods of authors Young & Stark make KILOBAUD
KLASSROOM a simple way for you to acquire a solid background in digital electronics.

BK7386 (419 PAEES). . . cv e e nnee ettt e i e $14.95

THE SELECTRIC INTERFACE by George Young

JHEIREIFE] e
3 \! i 3 g ‘s‘f\_(-,c“;‘ée 5 i - ]l You need the quality print that a daisy wheel printer provides but the thought of buying one makes
i i ! § Bl .L-w» i b your wallet wilt. The SELECTRICTM INTERFACE, a step-by-step guide to interfacing an [BM \
2 1 : : 1/1E | Selectric 1/0 Writer to vour microcomputer, will give vou that quality at a fraction of the price. \
g ﬁ ' g E g ' L | George Young. co-author of Kilobaud Microcomputing magazine's popular “Kilobaud Klassroom™ A
i i . E series, offers a low-cost alternative to buying a daisy wheel printer. The SELECTRIC INTERFACE \\\‘
{ f includes: step-by-step instructions, tips on purchasing a used Selectric, information on various Selectric Nty
i o {l |& | models, including the 2740, 2980, and Dura [041, driver software for Z80, 8080, and 6502 chips, tips \ ‘\‘;a\\
Young E | on interfacing techniques. With The SELECTRIC INTERFACE and some background in electronics. AR
—| vou can have a high-quality, low-cost, letter-quality printer. Petals not included. VN \\
loj*l72| [8]5]9] || || BK7388 (125 pages). $12.97 ‘\\‘\\‘
LA\
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GENERAL LICENSE STUDY GUIDE

By Timothy M. Daniel NSRK

This is the complete guide to the General License. Learning rather than memorizing is the secret. This
is not a question-and-answer guide that will gather dust when the FCC issues a new test. Instead. this
hook will be a helpful reference, useful long after a ham upgrades to General. Includes up-to-date
FCC rules and an application form. Order vours today and talk to the world.
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i "7 " NOVICE NOVICE LICENSE STUDY GUIDE

LICENSE By Timothy M. Daniel N8RK

STUDY Here is the most up-to-date novice guide available. It is complete with information about learning

GU|DE Morse code. has the latest FCC amateur regulations and the current FCC application forms. This
guide is not a question/answer memorization course but rather it emphasizes the practical side of get

ting a ham license and putting a station on the air. It reflects what the FCC expects a Novice to know

without page after page of dull theory. The most current information still available at last vear’s price.
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THE NEW WEATHER SATELLITE HANDBOOK by Dr. Ralph E. Taggart WBSDQT

]

THE NEW

% & | Here is the completely updated and revised edition of the best-selling Weather Satellite Handbook— ;"::L’B'goi‘"“m

Taggart has written this book to serve both the experienced amateur satellite enthusiast and the
newcomer, The book is an introduction to satellite watching, providing all the information required to
construct a complete and highly effective ground station. Not just ideas, but solid hardware designs
T and all the instruction necessary to operate the equipment are included. For the thousands of experi-
[ ! menters who are operating stations, the book details all procedures necessary to modify their equip-
ment for the new series of spacecraft. Amateur weather satellite activity represents a unique blend of
interests encompassing electronics, meteorology and astronautics. Join the privileged few in watching
| the spectacle of earth as seen from space on your own monitoring equipment.

| 9| BK7383 (132 pa
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It
}5 E containing all the information on the most sophisticated and effective spacecraft now in orbit. Dr.

s = ~ SN

FOR TOLL-FREE ORDERING CALL 1-800-258-5473

WAYNE GREEN BOOKSePETERBOROUGH NH 03458

l Itemize your order on a separate piece of paper and mail to Wayne Green Books, Att: Sales, Peterborough, NH 03458. Be sure to include check or detailed
credit card information. (Visa, MC or AMEX accepted.) No C.0.D. orders accepted. All orders add $1.50 for the first book, postage and handling; $1.00 each
additional book; $10.00 per book foreign air mail. Please allow 4-8 weeks after publication for delivery. Questions regarding your order? Please write to

Customer Service at the above address.
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BUY! SELL! TRADE!
COMPUTER & HAM EQUIPMENT

[ COMPUTER®
TRADER

ANNUAL
SUBSCRIPTION

$15.00

Low Ad Rates — Mailed Monthly

Foreign Subscriptions - $30.00 Year
FREE 50 Word Classitied Ad with Subscription Order

COMPUTER TRADER:

Chet Lambert, WAWDR
1704 Sam Drlve ¢ Birmingham, AL 35235
(205) 854-0271

Sample Copy — $1.00

Lunar's line of RF actuated in-line receiving pream-
plifiers can spark up that otherwise dead band.
Missing those weak ones? Become an elephant with
new ears. Models available from 28-220 MHz
bands. Simply insert between your {ransceiver and
antenna, apply 12 VDC and enjoy. Standard S0-239
connectors on RF ports - BNC available. Typical per-
formance at 144 MHz: 1.4 dB NF 10 dB gain. Low

noise performance from Lunar - simply, the best.
~»220

s @ 2775 Kurtz Street. Suite Tt
CININAR 2 e Ca oo

tronics (619) 299-9740 '« Telex 181747

CALL LETTERS
OR 73 LOGO
BELT BUCKLE

Navajo call-letter belt buckle. Hand crafted. inlaid
call-letters of blue torquoise, rust coral, white
abalone, ironwood brown, or mother of pearl. The
lightning bolts are yellow. Size: Med. 2.6" x 36"
oval. Large: 3" x 4" oval. Style: Ladies or mens. The
mens attaches to the left side, and the ladies to the
right side of the belt.
Send: Call-name-and address.
Color of call-letters {or 73 logo).
Style: Ladles or mens,
$48.50 check or M/O for medium.
$61.50 check or M/O for large.

To: LEE-ART, INC.
112 n. Main Street
Shamrock, Texas 79079

We pay U.S. postage. (Foreign-add $2.50/item).
Money-back guarantee. Allow 4-6 weeks delivery.

CB TO TEN METER
CONVERSION KITS| |

10 METER FM — Limiter discrimi-
nator board with specific instruc-
tions to fit over 80 different AM &
SSB chassis

SSB-AM KITS—Now in stock
kits for most CB models—23 or 40
channels

NEW & USED FM SSB—AM
converted C.B.’s i

ANEXTER MARK ANTENNAS
—You saw them at Dayton. Now in
stock the HW-3 three band helewhip
that covers 10— 15—20 meters with

no trags

FREE CATALOG —write or call

today  |NDEPENDENT
CRYSTAL SUPPLY COMPANY

141 Rt. 6A, Box 183
Sandwich, Ma. 02563-0183
(617) 888-4302

» 78

R-390/URR

0.5 1o 32 MHz in 32 bands. AM,
CW, Tone FSK through use of
BFQ. IF selectivity 100 Hz to 16
kHz. Impedance 600 ohms
Power input 110/220 VAC, 50/60
Hz. single phase. Dimensions
12 x 19x 6% inches. Weight
75 Ibs. Used, good working con-
dition. Includes partial manual
reproduction.

$285

R-3827URR

0.5 to 32 MHz in 32 bands. AM
and CW. Bandwidth 2, 4. and 8
kHz. B + and Filament voltages
24VDC. Powerinput 24VDC @ 3
Amps. Dimensions 14x12x
11% inches. Weight 52 1bs
Used, good working condition
includes partial manual repro-
duction.

$235

Prices £.0.B. North Hollywood.
Allow for shipping.
Write for free 56-page catalog

Davilyn Corporation
13406 Saticoy Street
North Mollywood, CA 91805
(213) 787-3334
»256

APPLE 1l MORSE CODE
INTERFACE

CW SOFTWARE FOR THE APPLE II
NO OTHER HARDWARE REQUIRED

TONE DETECTION THROUGH CASSETTE INPUT
SOFTWARE TUNEABLE CENTER FREQUENCY
AUTOMATIC SPEED TRACKING: 6 TO 60 WPM
SPLIT SCREEN DISPLAYS

SEPARATE EIGHT LINE RX AND TX BUFFERS
TX SPEED VARIABLE FROM 15 TO 60 WPM
TX TONE THROUGH CASSETTE OUTPUT
OPTIONAL SIDETONE THROUGH APPLE SPEAKER
D.C. TX KEYING VIA GAME CONNECTOR
TX/RX SWITCHING VIA GAME CONNECTOR
BUILT IN PRINTER DRIVER

REQUIRES DOS 3.3

CODE MACHINE. . v.icoivennssosnsnsans $29.95

RECEIVE ONLY VERSION

SHIPPING INCLUDED. CALIFORNIA RESIDENTS
ADD SALES TAX. NO C.0.D. ORDERS PLEASE.
FOREIGN SHIPPING ADD 54.00.

cotec

13462 HAMMONS AVE.-~-- SARATOGA,CA 95070

=—

COLLINS RECEIVERS

008:
—— 1972 OECTIONR, [T

$129%
NEW! HF WATTMETER

s Digital Resolution (O 1 or 1 Watt
s Wideband (160 through 10 meters
e Wide range (QRP to 1999 Watts
¢ Detachable (RF Sampler un-plugs
e Battery Saver turns off minutes after
RF disappears i
® Price Includes —Readout, HF Sampler i
battery, VSWR y
nomogram
and complete
schematics
® 90 day
warranty
»219
write or call
e-tek P.O. Box 625, Marletta, OH 45750
1-(614)-374-2280

RTTY

FOR THE

VIC 20

SIMPLE AND INEXPENSIVE
FULL-FEATURED RTTY

o BAUDOT And ASCII. Al Common Speeds

o CW 1D With Your Call Pre-Programmed

o Transmit/Receive (PTT} Contro

o Use With Any Terminat Unit - Simple Hookup Instruction:
Supplied

o Highly Readable Screen Eormatting

8K VERSION Also has 10 Message Buffers. Automatic CQ. Start
and End Messages. Status Display. many other Feature:

RTTY3K (req 3K memory expansion) $19.95
RTTYBK (req 8K memory expansion) $24.95
both versions supplied on cassette

Send Check or Money Order To
MICROFISH SOFTWARE PROOUCTS

P.0. Box 920342 ~257
Norcross, Georgia 30092

» See List of Advertisers on page 114

1016 E. EUREKA -

FIELD DAY
TRANSCEIVERS

RT-77/GRC-9, portable 2-
12 Mhz unit; 7 watts (AM),
15 W (CW) output. 2E22 tube
in PA; 10 other tubes. Requires
580 V 100 ma, 6.6 V 2 amp,
120 V 45 ma, 1.5 V 500 ma,
& 6.9 V 575 ma. 16x13x8"
35 Ibs. sh, Used. $39.95
MANUAs $8.50; CONNEC-
TORS, $4 ea w/set purchase
GN-58 HANDCRANK
GENERATDR w/legs & seat;
powers RT-77 at reduced outputs 3.6 W (AM)
10 W (CW). 40 Ibs. Used 35.
RT-671/PRC-47, 2-12 Mhz USB, CW; 100 watts
max. Solid-state; Collins mig. Requires 26 VDC. In-
cludes handset, antenna, other accessories; 180 Ibs.
sh. in transit case. Used-clean $395.00
R-389/URR VLF RECEIVER, 15-1500 Knhz in two
ranges, 7 bands; 455 Khz IF. 36 tubes; requires 115/230 VAC
Units are sold less line and carrier level meters. Used-
reparable $250. MANUAL. partial repro

Prices F.0.8. Lima, 0. » VISA, MASTERCARD Accepted.
Allow for Shipping * Send for New FREE CATALOG '83
Address Dept. 73 * Phone: 419/227-6573

FAIR RADIO SALES 22
Box 1105 - LIMA, OMNIO - 45302
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AC5D
COMPUTER PROGRAMS
FOR TEX.INST.99/4-4A
TAPE OR DISK
CW RECEIVE/TRANSMIT
CW PRACTICE (SENDING)
CW PRACTICE(RECEIVING)
CW FOR YOUNGSTERS
W.A.S. & 6 BAND W.A.S.
DXCC & 6 BAND DXCC
1010 NUMBER SEARCH
AMATEUR CALL LOCATOR
SSTV KEYBOARD DISPLAY
BARNYARD MATH FOR KIDS
WRITE
SAM H. MOORE, SR.”®
P. O. BOX 368
STIGLER, OKLA. 74462

DDRR Space Beaters!

cRax The Repeater Beaters

(!
¢ BASE STATION QUALITY, from 8 mobile!
&Y * Say good-by to moblle flutter (picket
fencing)t
* Say good-by to Inter-Mod!
« o Say good-by to whip “wipe-out™
ALL THIS PLUS
T * OPEN THE TOUGH ONES! by adding the
optional CR2X or CR3X Range Extender.

v cr2a’ (144 M) $39 pus
or
CR3A (220 MH2) $2 shipping
- h cazx $12 pus
or
= ‘> | CR3X $2 snipping

cha
(continental USA)

COM-RAD, IND.
1635 WEST RIVER PARKWAY
GRAND ISLAND, NEW YORK 14072
(716) 773-1445

- e

YOU EARNED YOUR CALL!
NOW DISPLAY IT PROUDLY
IN A TOP QUALITY
LACOSTE-TYPE KNIT SHIRT.

ONLY $14.00 With your call in rich em-
broidery.
$1.50 extra for first
name. Choose
from 10 great
coflors: rust
cream, brown,
green, yellow,
navy, It. blue,
aqua, white, and
black.
Adult sizes only S-M-L-XL Club and dealer
inquiries invited. Please add $2.00 for P/H.
Make check or money order payable to:

Coin Int’l Inc.

2305 N.W. 107 Ave.

Miami, FI. 33172 .

Allow 4 weeks for delivery FI. residents add sales tax
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% QUALITY MICROWAVE TV SYSTEMS %

12 2882888882880 2 0288484848488

™

% Complete Systems From $69°
: ‘:;.9 to 2.5 mm

»* Hz

* Antennas

% hll}

: Galaxy GOLD STAR

+ Electronics

* 6007 N.61stAve.
Glendale, Az.
85301
1-602-247-1151
1-800-247-1151

-
TELE g
SILVER I
STAR STAR

CO0’s / Dealers Wanted — eomm—
STAR II

 ——cy

la)
MasterCard
v
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THE
BEST PLACE
To Look For
New & Used

Equipment
Buy-Sell-Trade
Our 4th Year

NUTS & VOLTS
MAGAZINE

PO BOX I 111-G * PLACENTIA. CA 92670
(714) 632-7721 137
JOIN THOUSANDS OF READERS
NATIONWIDE, EVERY MONTH
U.S.A. SUBSCRIPTIONS
$ 7.00 - | YR. 3RD CLASS MAIL
$12.50 - | YR. IST CLASS MAIL
$25.00 - LIFETIME - 3RD CLASS

[ == ~]
wmam, With Free Classified Ad (g

ALL BAND TRAP ANTENNAS!
S ——— b N (——— W

PRETUNED - COMPLET- " FOR ALL MAKES &
Syase ony b Mopes or amateun

- RANS! VERS ¢ UAR-
TENNA FOR ALL BANDS! ANTEED FOR 2000

EXCELLENT FOR CON- WATTS SSB INPUT FOR
DO'S . APARTMENTS NOVICE AND ALL CLASS
LIGHT - STRONG - AMATEURS! IMPROVED

ALMOST INVISIBLE! DESIGN}

COMPLETE wnh 90 11. RG58U-52 ohm feediine, and
PL259 connector, insulators, 30 1. 300 k. test dacron end
supports, center connector with built in lightning arrester and
static discharge - molded, sealed, weatherproof, resonant traps
“"X6™ - you just switch to band desired for excellent worldwide
operation - transmitting and recelving! LowSWR over all bands
-Tuners usualty NOT NEEDED!  Can be used as_ Inverted V's -
slopers - in attics, on building tops or narrow lots . The ONLY AN-
TENNA YOU WILL EVER NEED FOR ALL BANDS - wITH
ANY TRANSCEIVER - NEW - NO BALUNS NEEDED!

80-40-20-15-10- - 2 trap - 104 t1. -Model 996BUC . $89,95
40-20415-10 -- 2 trap -+ 54 1. - Model 1001BUC . . $868.95
20.15-10 meter » 2 trap - 261t.« Model 1007BUC. . $67.95

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA
(Canads is $5.00 extra for postage « clerical- customs etc) or
order using VISA . MASTER CARD - AMER. EXPRES S.
Give number and ex. date. Ph1-308-236-5333 OAM - 6PM
weeh days. We ship in 2-3 days. ALL PRICES MAY INCREASE
ORDER NOW! Al antennas guaranteed for | year, 10 day money
back trial it returned in new condriont Made in USA. FREE INFO
AVAILABLE ONLY FROM
WESTERN ELECTRONICS ~80

Dept. A7-7 Kearney, Nebraska, 66647

RELIABLE MICROWAVE TV ANTENNAS

2.110 2.6 GHz Frequency Range
34db System Gain (or Greater)

Complete System (as pictured)  §119.g5
Down Converter Probe Style
(Assembled and Tested) $ 49.95
Power Supply (12V to 16V DC+)
(Assembled and Tested) $ 3995
PETERSON
ELECTRONICS

4558 Auburn Blvd.
Sacramento, CA 95841
(916) 486-9071

C.0D.'s

SPECIAL QUANTITY
PRICING

, Dealers Wanted

NS W=
‘ W
P =i

o1

1 YEAR WARRANTY
PARTS & LABOR

SALE! SALE! SALE! SALE!
W gace! ¢
% USED EQUIPMENT 4
TESTED BY 73 STAFF
OTHERWISE LIKE NEW

Icom 451A Transceiver $692.00
Icom PS 15 Power Supply. .$121.50
lcom 560 Transceiver $395.00
Icom 290H Transceiver ..$427.50
Icom 490A Transceiver $506.00
Icom 4AT HT. .$211.50
Icom 3JAT HT .$211.50
Yaesu FT408R 2m Transceiver. . . . .$396.00
Yaesu FT208R HT ...$260.00
Robot Research Model 400 .$315.00

Check or Money Order
Contact: (603) 924-9471
MATT SMITH
73 MAGAZINE
PINE STREET
¢ PETERBOROUGH NH

IC

@
03458 g’@

Have an Abple?
Want to work RTTY?

Know about Super-Ratt?
Call or write

“E for details.

UNIVERSAL SOFTWARE SYSTEMS, INC.
9 SHIELDS LANE - RIDGEFIELD, CT 06877
(203) 438-3117 _ (g9

You should.
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2575 Baird Rd
Penfield, NY 14526

716-586-3950

RAMSEY
ELECTRONIC'S
Inc.

MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

PARTS WAREHOUSE

We now have available a bunch of goodies too

62 good to bypass Items are limited so order today

Call your Phone Order in Today. TERMS:
Satistaction guaranteed or money refunded
C.OD. add $2.50. Minimum order $6.00
Orders under $10.00 add $1.50. Add 6% for
postage, insurance. handling. Overseas add

GREAT FOR THAT AFTERNOON HOBBY 15%. N.Y. residents add 7% tax
Vigeo Moduiastor K
onverts any TV to video monitor  Super - CLOCK KITS
F M Eellen ECTL :‘5"7'; ':";’5:‘1”‘;’?;"5_ ‘r“gl ::s“"u‘:'::" Your old favorites are here again. Over 7.000 Sotd to Date.
M I N I See music COmMe | oy oo Compiete sa VD1 §7.98 6 Be one of the gang and order yours loday’
live! tferent :

:t_;:ﬁs ,ﬁCSL, welrh Super Sleuth Try your hand at building the finest looking clock on the
M One light Led Blinky Kit Asupersensitiveampti-| market Its satin finish anodized aluminum case looks great

USRI sT A great attentionget- | fier which will pick upall 5y where. while six 4" LED digits provide a highly readable

each for. high ter which alternately | pin drop at 15 feet! Great Y il S
A super high performance FM wire mid-range and flashes 2 jumbo LEDs. | for monitoring baby's display This is a complete kit. no extras needed. and it only
less Tll-e'ku:;ooTrandsmﬂs a stable | |ows Each indi- Use for name badges. | room of als'ge"t;'alil gu‘x takes 1-2 hours to assemble Your choice of case colors
signal up 1o 300 yards with excep- | yigually  adjust- | buttons. warning | pose ampier Fo silver. gold. black (specify)
tional audio Quahty by means of its panel lights. anything! rms Qutput. runs on 610 y
built in electret mike Kit includes "b';o?)"gv""‘es up | B 1T vons | 15 voits. uses 8.45 onm | CloCK kit 12/24 hour DC-S $24.95
case mike_ on-off switch antenna | '© rugsion Complete kit. BL-1 speaker Clock with 10 min ID timer. 12/24 hour. DC-10 $29.95
pattery and super nstructions Trus | 110 VAC $2.95 Complete kit BN-QSS 95 Alarm clock. 12 hour only. DC-8 $29.95
15 the finest unit available Complete kit d 12V DC car clock. DC-7 $29.95

ML-1 CPO-1
) (] $14.95 $8.95 Runs on 3-12 Vdc 1 wall out. 1 KHZ good for CPO For wired and tested clocks add $10.00 to kit price
FM-3 Wired and Tested 19.95 . Alarm. Audio Oscillator  Complete kit $2.95 SPECIFY 12 OR 24 HOUR FORMAT
whisper Light Kit Tone Decoder A

FM Wireless Mike Kit

Transmits up to 300" to &
any FM broadcast ra- SS*
dio. uses any type of

mike Runs on 3 to 9V Type FM-2
has added sensitive mike preamp
stage

FM-1 kit $3.95 FM-2 kit $4.95

-

Universat Timer Kit

Provides the basic parts and PC
board required 1o provide a source

precision hming and pulse
generation Uses 555 timer IC and

An interesting kit. small mike

picks up sounds and converts

them 1o light The louder the

sound. the brighter the light

Inciudes mike controls up to

300 W_ runs on 110 VAC
Complete kit. WL-1

$6.95

Mad Blaster Kit

Produces LOUD ear shattering and
attention getting siren like sound
Can supply up to 15 watts o

includes a range of parts for most | obnoxious audio Runs on 6-15 vDC Complete kit. SM-3 $2.95 B (ecewer is now operating in thousands of 10ca- tier), Receiver and Modulator
smingjoeeds I o v T Base ] ons_ The R2B is easy 1o bui. preeiched R28 Aecener Kit $359.00
UT-5 Kit $5.95 v & e ¥ plated boards with screened component fayout R28 Recetver, Wired and Tested  $5950
! ) MB-1 Kit $4.95 min month accuracy TB 7 K 35 30 ] assures accurate component placement and the 120" K Avantek LNA $495.00
TB-7 Ass) 39 95 [l critical IF section ang local oscillator are pre- RM3 RF Modulator $4995

A complete tone deco- »
der on a single PC J
board Features 400
5000 Hz adjustable
range via 20 turn pot voltage requ
jation 567 IC  Useful for touch
tone burst detection FSK eic
Can also be used as a stable tone
encoder Runs on 510 12 volts
Complete kit TD-1  $5.95

Siren Kit
Produces upward and downward
wail charactenstic of a police
siren 5 W peak audio output. runs
on 3-15 volts. uses 3-45 ohm
speaker

+

THE POPULAR SAT-TEC RECEIVER IN KIT-FORM! yours today.

image rejection. fully tunable audio 10 recowss
fidden’ subcartiers, divide by two PLL demodu:
ator for excellent threshoid performance. ight
traching AFC 10 assure drift free reception. and
f course. tull 24 channel tunable coverage

Bullg your satellite TV system around the A28

close to ten thousand othel ady have ang Nuw
I's available In kil torm a Iow price Oroer

Featured m a Radio Electronics magazine cover
story (May 82). the reliable R28 Sat-tec ™

assembled and aligned! All parts are included
for the R2B. attractive Gase, power supply
descriptive Operating manual as well as com
plete assembly instructions. Features of the re.
cewer incluge: dual conversion design for best

A complete Satellite TV Systemrequires
a dish antenna, LNA (low noise amp.

Prices include domestic UPS shippirg
and nsurance

Resistor Ass’t Audio W
Assortment of Popular values Crystals Prescaler 600 MH
watt Cut lead for PC mounting 3579545 MHZ  $1.50] Make high resolution audio 2
LINEAR TTL 2sqie leads bag of 300 or 1000000 MHZ  $5.00] measurments great for musical | PRESCALER
74500 s 40 fnore; 5248800 MHZ $5.00] instrumenttuning. PL tones etc
o 55| 1aw $ 65 $1.50 Multiplies audio UP in frequency Extend the range of your
4 . - -
3¢ s1s0 | 478 $ .50 Swilches sez'ec'ab'e x10 or x100 gives 01 | ¢4 ;nter to 600 MHz Works
555 S 45 7490 $ .50 | puny toggle SPDT $1.00 AC Adapters HZ resolution with 1 sec gate h h
74196 $1.35 Good ftor clocks micad | time! High sensitivity of 25 mv. 1 with all counters Less than
556 $1.00 Red Pushbuttons N O 3/$1.00 | chargers,all 110 VAC plu
565 $1.00 e P 9 | meg input z and buiit-in tiltering 150 mv sensitivity  specify
i‘? :: 22 3 leags 8 .,.,,,";,:f,",", emant tone | 85 o€ @ 20 mA s1.00 | gives great pertormance Runs 10 or -100
74y 10/$2.00 SPECIAL speakers alarm Clocks et :g vac ( "68"‘: $2 50 on 9V battery. all CMOS B
i '3 1T gt | e e bl b
0 - . B
11C90 $15.00 | Mini 8 ohm Speaker Solid Stale Buzrzers wire . ' .
gg;g :; g: 10116 $ 1.25 Appu')l 2'« dam RAound small buzzer 450 Hz B6 dB sound !
e 37| e e e | SeEHiid ol 30 Watt 2 mir PWR AMP
CMOS 721;0 $21.00 Slug Tuned Coils AC Outiet Simple Class C power amp features 8times power gain 1Win
on & e 21%3(5) e s'“gs1'(;"|"e°sf°& Panel Mount wiih Leads | for 8 out, 2Wiin for 150ut. 4Win for 30 out Max outputof 35W
'
w13 ” 20| 53754B/G $ 295 [ ExpPACTTORS 2 incredible value. complete with all parts. less case and T-R relay
4046 X 7001 A :
1049 Y1 i J181.85 $ 650 | L uracum ALUMINUM DISK CERAMIC PA-1.30 W pwr amp kit $22.95
4059 $9.00 Oipoed €001y Electionytic vas 20m100 | TR-1, RF sensed T-R relay kit 6.95
451 52'00 FERRITE BEADS 1.5 uF 25V 3/$1.00 :soo%ouc‘z‘ozvf.‘:‘ t: oovsvsv ;g :: : - P rs ly Kit
4518 el AL e 1.8 uF 25$ I$1.00 150 o 16v A2l 84100 100 0F 20/4100 | MRF-238 transistor as used n PA-1 OweraSLRP ¥
5639 S175 | 6 mote Batun Beads  8/31.00 22 uF 25V 3/$1.00 10 uf 15V Raciai 10/$100  0e7 16V 203100 | 8.10db gain 150 mhz $11.95 S:p"p"py‘ep'reovl'u';pslfanzz?eul::ce)dl8y%cl,':::
Sockets OC-OC Converter Ceramic IF Filte: = RARF actuated relay senses RF 200 ma and -5at 1 Amp Exceltentioad
READOUTS 8 Pin 10/$2.00 | -5 vac input proa 9 vdc @ 30ma Min‘a w2 D OUT "kHzZl g Y T regulation. good hitering and small
n -9 vdc produces -15vde @ I5ma $1.25 |B. e 31.50 ea
£NDI389 4G sitost M (LR 10/82.00 | 9 15vdc @35ma $1.2 w SO (1W) and closes DPDT relay | ;e | esstranstormers requires € 3V
FND 5077510 5 C A o [ 2800 10/$2.00 e Cone For RF sensed T-R relay +1 A and 24 VCT
WAN921iPT230 3TCA 100 120 P'" 4/82.00 | 25K 20 Turn Tim Pot 3100 | 148 Sprague - 3-40 pf TR-1 Kit  $6.95 Complete kit PS-3LT $6.95
P 1681 47 C A 200 ag P:: ;j:ggg \K 20 Turn Trm Pot § 50 | Stable Polypropylene OP AMP Special
B L L b
BI-FETLF 13741 - Direct pin for pin 74* s Datible. but 500.000 MEG
iod Crystal Microphone
TRANSISTORS | ., 7o0%% | 60 |Smati 1 cameter '+~ thuck LA nput 2. super low 50 r g (YLD UT somer aran
2N3904 NPN C:F 154100 | 1NG14 Type 50,3,'_00 crystal mike cartriage $.75 oL ELAU 50 tor only $9.00 10 for $2.00
2N3908 PNP CF s s a .
o fos e Clr o :Kv 2"‘2“’ 8/$1.00 Coax Connector 9 Vot Bsttery Clips 78MG $1.25 f 7812 $1.00
2N4410 NPN CHF 18/81.00 00V 'Amp  15/$1.00 Chassis mount Nice quahity chps 5 for $1.00 79MG $1.25 egulators 7815 $1.00
2N4916 FET C-F 48100 BNC type $1.00 | » Rubber Grommets 10 tor $1.00 ;SSK 2.‘525 & ;g(')g :ng
ZNS40T PNP C-F /8100 P Conneclors 2
6028 C+F 100 25 AMP asst of ”“;"a"".‘: tan cassiors | 6 pin ype goia contacts for 7805 $1.00 7915 $1.25
2N3771 NPN Silicon $1.50 p transistors diodes’ MICA Geps el Gy 3 car clock module Shrink Tubing Nubs Mini T0O-92 Heal Sinks
2N8179 UHF NPN 242 00 100V Bridge sm bag (100 pc) $1.00 ip bag (300 pci 8230 | price 5 ea. | Nyce precut pees of shank size 1 n « Thermalioy Brand 5 tor $1.00
:Z::, ::: ::: :g: ,,;:: $1.50 each Leds - your choice. please specily shrink to ‘s Great tor sphces  50/81.00 T0-220 Heat Sinks 3 tor $1.00
Mini Red. Jumbo Red, High Intensity Reo. llluminator Red 8/$1 - »
::: '32"""’:".“ w.:': Mini-Bridge 50V Mini Yellow. Jumbo Yellow. Jumbo Green 681 Opto Isolators - 4N28 type o $.50 ea.
D G 'Ym e TAMP ~> "] Opto Reflectors - Photo cdiode + LED \ $1.00 ea.
Varactors Molex Pins CO8 Photocel
2N3088 .80 oceite
IN26A8 UJT 283.00 2 for $1 OO Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range Molex aiready precut i length of 7 Pertect Resistance vanes with hight 250 ohms to
.30 each or 3/$1.00 for 14 pin sOCkets 20 atripe for $1.00 over 3 meg 3 tor $1.00

See List ol Advertisers on page 114
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FACIT 4555 SERIAL PAGE PRINTER

The Facit 4555 alphanumerical serial printer is complete. Equipped with RS232C Interface,
printing mechanism, control electronics, drive electronics, power supply and character genera-
tor. The adaptation electronics can be modified in four versions:Bit-parallel data transfer,
CCITT (EIA, RS232C) for bit-serial data transfer and the current loop (TTY) interface also for
bit serial data transfer. The Facit 4555 prints on ordinary paper and is adjustable for dif-
ferent paper widths and formats, 9.5" paper width with 66 lines per page or DIN A4 with 70

lines per page.
SPECIFICATIONS

Print speed up to 60ch.s. Char. spacing
Printing mode Incremental.

Max. # of ch/line 80 alt. 132. Char. Code
Matrix 7 X 5 dot matrix. Char. Set
Char. Size Height 2.7mm/1/8"

1.3mm/0.05" 132ch/line
2.1mm/0.083" 80ch/line

Char. Size Width Feed mechanism

THESE UNITS WERE PULLED OUT OF SERVICE IN GOOD WORKING CONDITION.
RADIO SHACK TRS-80 COLOR COMPUTER.

&

o

2.54mm/1/10" 80ch/line
1.55mm/0.06" 132ch/line
ECMA-6 7-bit coded char. set
63 Char. various national
versions.

Sprocket feed.

WE CHECK EACH UNIT ON A

PRINTER ONLY $129.99
Printer with linecord, box of
paper, inter-connect cable for
TRS-80 COLOR COMPUTER.

$149.99

GENEVA CALCULATOR WATCH

This attractive watch has the following modes:
Normal Time Setting,

Calendar Setting,

Daily Alarm Time Setting,

Weekly Alarm Time Setting,

Chronograph,

Calculator.

Featured in Black Plastic $24.99 or

SILICON DIODES

MR751 100vdc 6Amps 10/$5.00 100/$38. 00
MRS510 1000vdc 3Amps 10/$3.75 100/$24.00
HEP170 1000vdc 2Amps 20/$2.00 100/$15.00
IN3209 100vdc 15Amps $2.00 10/ $15.00
BYX21/200 200vdc 25Amps $2.00 10/ $15.00
IN2138A 600vdc 60Amps $5.00 10/ $40.00
DS85-04C 400vdc 80Amps $10.00 10/ $80.00
IN3269 600vdc 160Amps $15.00 10/$120.00
275241 300vdc 250Amps $20.00 10/$175.00
7-5754 300vdc 400Amps $30.00 10/$250.00
RCD-15 15KVDC 20ma. $3.00 10/ $20.00
SMFR20K 20KVDC 20ma. $4.00 10/ $30.00
IN4148 signal 30/$1.00 100/ $3.00

FAIRCHILD 4116 16K DYNAMIC RAMS 200ns. Part # 16K7S

25 For $25.00 or 100 For $90.00 or 1000 For $750.00

Featured in Stainless Steel $29.99

FEED THRU SOLDER RF CAPACTORS
470pf +-20%

5/$1.00 or 100/$15.00 or
1000/$100.00

1000pf/.001uf +-10%

4/$1.00 or 100/$20.00 or
1000/$150.00

E PROMS
2708 1024x1 $2.00 each
2716 2048x8 $4.00 each

27L32/25L32 $10.00 each

HEWLETT PACKARD MICROWAVE DIODES

IN5711 (5082-2800) Schottky Barrier Diodes
IN5712 (5082-2810) " . w

IN6263 (HSCH~-1001) " - o
5082-2835 0 = b
5082-2805 Quad Matched 4 B " per set

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

$1.00 or 10 for $ 8.50
$1.50 or 10 for $10.00
$ .75 or 10 for $ 5.00
$1.50 or 10 for $10.00
$5.00 or 10 for $40.00

“All parts may be new or

@lql} e|ectr0lllc§ surplus, and parts may be

substituted with comparable parts
if we are out of stock of an item."”
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“MIXERS”

WATKINS JOHNSON WJ-M6 Double Balanced Mixer

LO and RF 0.2 to 300MHz IF DC to 300MHz $21.00
Conversion Loss (SSB) 6.5d8 Max. 1 to 50MHz
_ _ 8.5dB Max. .2 to 300MHz WITH DATA SHEET
Noise Figure (SSB) same as above
8.5dB Max. 50 to 300MHz
Conversion Compression .3dB Typ.

NEC (NIPPON ELECTRIC CO. LTD. NE57835/25C2150 Microwave Transistor

NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz  dB 12 Typ. $5.30
F=3GHz dB 3.4 Typ. F=3GHz  dB 9 Typ.
F=4GHz dB 4.3 Typ. F=4GHz  dB 6.5 Typ.

Ft Gain Bandwidth Product at Vce=8v, Ic=10ma. GHz 4 Min. 6 Typ.
Vcbo 25v Vceo 1lv Vebo 3v Ic 50ma. Pt. 250mw

UNELCO RF Power and Linear Arplifier Capacitors o
These are the famous capacitors used by all the RF Power and Linear Amplifier
manufacturers, and described in the RF Data Book.

Spf 10pf 18pf 30pf 43pf 100pf 200pf 1 to 10pcs. $1.00 ea
5.1pf 12pf 22pf 32pf S51pf 110pf 220pf 11 to 50pes. $ .90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pecs. $ .80 ea
7pf l4pf 27pf 34pt 80pf 130pf 500pf
8.2pf 15pf 27.5pf  40pf 82pf 140pf 1000pf
NIPPON ELECTRIC COMPANY TUNNEL DIODES $7.50

MODEL 152199 152200 :
Peak Pt. Current ma. Ip 9nin. 10Typ. llmax. 9min. 10Typ. llmax.
Valley Pt. Current ma. Iv 1.2Typ. 1.5max. 1.2Typ. 1.5max.
Peak Pt. Voltage mv. Vp 95Typ. 120max. 75Typ. 90max.
Projected Peak Pt. Voltage mv. Vpp Vf=Ip  480min. 550Typ. 630max. 440min. 520Typ. 600max.
Series Res. Ohms rS 2.5Typ. 4max. 2Typ. 3max.
Terminal Cap. pf. CE 1.7Typ. 2max. 5Typ. 8max.
Valley Pt. Voltage mv. Vv 370Typ. 350Typ.

FAIRCHILD / DUMONT Oscilloscope Probes Model 4290B

Input Impedance 10 meg., Input Capacity 6.5 to 12pf., Division Ratio (Volts/Div Factor)
10:1, Cable Length 4Ft. , Frequency Range Over 100MHz.
These Probes will work on all Tektronix, Hewlett Packard, and other Oscilloscopes.

PRICE  $45.00

MOTOROLA RF DATA BOOK

Listsall Motorola RF Transistors / RF Power Amplifiers, Varactor Diodes and much much
more.

PRICE  $7.50

Toll Free Number
800-526-0180 ngcl'l‘z electronacsg
(For orders only)  ai pans may be new o

surplus, and parts may be

substituted with comparable pants  po aEg SUBJECT TO CHANGE WITHOUT NOTICE

If we are out of stock of an item

R ————————— — ——————
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RF TRANSISTORS, MICROWAVE DIODES
PART PRICE RA_R_’I_‘ PRICE E’A_RT PRICE
182199 $ 7.50 2N6083 $ 13.25 CA2612 (TRW) $ 25.00
152200 7.50 2N6084 15.00 CA2674 (TRW) 25.00
2N1561 25.00 2N6094 /M9622 11.00 CA2881-1(TRW) 25.00
2N1562 25.00 2N6095 /M9623 12.00 CA4101 (TRW) 25.00
2N2857 1.55 2N6096 /M9624 15.50 CA4201  (TRW) 25.00
2N2857JAN 2.55 2N6097 17.25 CA4600 (TRW) 25.00
2N2876 11.00 2N6136 21.85 CD1889 20.00
2N2947 18. 35 2N6166 40.25 CD2545 20.00
2N2948 15.50 2N6201 50.00 CMD514AB 20.00
2N2949 3.90 2N6459 18.00 D4959 10.00
2N2950 4.60 2N6603 12.00 D4987M 20.00
2N3375 8.00 2N6680 80.00 D5147D 10.00
2N3553 1SS, 2SC756A 7.50 D5506 10.00
2N3632 13.80 25C781 2.80 D5827AM 20.00
2N3818 5.00 2SC1018 1.00 DMD6022 30.00
2N3866 1.30 25C1042 12.00 DMS-2A-250 40.00
2N3924 B8535 25C1070 2.50 HEP76 4.95
2N3927 17.75 258C1239 2.50 HEPS 3002 11.30
2N3950 25.00 28C1251 12.00 HEPS 3003 30.00
2N4072 1.80 2SC1 306 2.90 HEPS3005 10.00
2N4127 21.00 28C1307 5.50 HEPS 3006 19.90
2N4427 1.30 28C1760 1.50 HEPS3007 25.00
2N4428 1.85 28C1970 2.50 HEPS3010 11.34
2N4957 3.45 25C2166 5.50 HTEF2204 H.P. 112.00
2N4958 2.90 8B1087 (M.A.) 25.00 5082-0112 H.P. 14.20
2N4959 2.30 A50-12 20.00 5082-0253 H.P. 105.00
2N 5090 13.90 A283B 5.00 5082-0320 H.P. 58.00
2N5108 4.00 ALD4200N (AVANTEK) 395.00 5082-0386 H.P. POR
2N5109 1.70 AM123 97.35 5082-0401 H.P. POR
2N5160 3.45 AM688 100.00 5082-0438 H.P. POR
2N5177 21.62 BB105B .52 5082-1028 1.P. POR
2N5179 1.00 BD4/4JFBD4 (G.E.) 10.00 5082-2711 H.P. 23.15
2N5583 4.00 BFQ85 1.50 5082-3080 H.P. 2.00
2N5589 8.65 BFR90 1.30 5082-3188 H.P. 1.00
2N5590 10.35 BFR91 1.65 5082-6459 H.P. POR
2N5591 13.80 BFW92 1.50 5082-8323 H.P. POR
2N5635 10.95 BFX89 1.00 35826E H.P. POR
2N5637 15.50 BFY90 1.00 35831E H.P. 29.99
2N5641 9.20 BGYS54 25.00 35853E H.P. 71.50
2N5642 10.95 BGY55 25.00 35854E H.P. 75.00
2N5643 15.50 BGY74 25.00 HPAQ241 H.P. 75.60
2N5645 13.80 BGY75 25.00 HXTR3101 H.P. 7.00
2N5646 20.70 BL161 10.00 HXTR3102 H.P. 8.75
2N5691 18.00 BLX67 11.00 HXTR6101/2N6617 H.P.55.00
2N5764 27.00 BLY568CF 25.00 HXTR6104 H.P. 68.00
2N 5836 5.45 BLY87 13.00 HXTR6105 H.P. 31.00
2N5842 8.00 BLY88 14.00 HXTR6106 H.P. 33.00
2N5849 20.00 BLY89 15.00 QSCH1995 H.P. POR
2N5913 3.25 BLY90 20.00 J02000 TRW 10.00
2N5922 10.00 BLY351 10.00 J02001 TRW 25.00
2N5923 25.00 C4005 20.00 JO4045 TRW 25.00
2N5941 23.00 CA402 (TRW) 25.00 K3A 10.00
2N5942 40.00 CA405 (TRW) 25.00 MA450A 10.00
2N5944 9.20 CA612B (TRW) 25.00 MA41487 POR
2N5945 11.50 CA2100 (TRW) 25.00 MA41765 POR
2N5946 19.00 CA2113 (TRW) 25.00 MA43589 POR
2N6080 9.20 CA2200 (TRW) 25.00 MA43636 POR
2N6081 10. 35 CA2213 (TRW) 25.00 MA47044 POR
2N6082 11.50 CA2418 (TRW) 25.00 MA47651 25.50
TO" Free Number T el PRICES SUBJECT TO CHANGE WITHOUT NOTICE
800-528-0180 s R )| & § [/ electronacyg
(For Orders on'y) if we are out of stock of an item.
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GaAs, TUNNEL DIODES, ETC.
PART PRICE PART PRICE PART PRICE
MA47100 $ 3.05 MRF503 $ 6.00 PT4186B $ POR
MA47202 30.80 MRF 504 7.00 PT4209 POR
MA47771 POR MRF509 5.00 PT4209C POR
MA47852 POR MRF511 8.65 PT4566 POR
MA49558 POR MRF605 20.00 PT4570 POR
MB4021 POR MRF629 3.47 PT4571 POR
MBD101 1.00 MRF644 23.00 PT4571A POR
MDO513 POR MRF816 15.00 PT4577 POR
MHW1171 42.50 MRF823 20.00 PT4590 POR
MHW1182 48.60 MRF901 3.00 PT4612 POR
MHW4171 49.35 MRF8004 2.10 PT4L628 POR
MHW4172 51.90 MS261F POR PT4640 POR
MHW4342 68.75 MT4150 Fair. POR PT4642 POR
MLP102 25.00 MT5126 Fair. POR PT5632 POR
MM1500 32.32 MT 5481 Fair. POR PT5749 POR
MM1550 POR MT5482 Fair. POR PT6612 POR
MM1552 50. 00 MT5483 Fair. POR PT6626 POR
MM1553 50.00 MT5596 Fair. POR PT6709 POR
MM1614 10. 00 MT5764 Fair. POR PT6720 POR
MM2608 5.00 MT8762 Fair. POR PT8510 POR
MM3375A 11.50 MV109 577 PT8524 POR
MM4429 10.00 MV1401 8.75 PT8609 POR
MM8000 1.15 MV1624 1.42 PT8633 POR
MM8006 2.30 MV1805 15.00 PT8639 POR
MO277L POR MV1808 10.00 PT8659 POR
M0283L POR MV1817B 10.00 PT8679 POR
MO3757 POR MV1863B 10.00 PT8708 POR
MP 102 POR MV1864A 10.00 PT8709 POR
MPN3202 10.00 MV1864B 10.00 PT8727 POR
MPN3401 .52 MV 1864D 10.00 PT8731 POR
MPN3412 1.00 MV1868D 10.00 PT8742 POR
MPSU31 1Z0 MV2101 .90 PT8787 POR
MRA2023-1.5 TRW 42.50 MV2111 .90 PT9790 41.70
MRF212/208 16.10 MV2115 1.55 PT31962 POR
MRF223 13.25 MV2201 .53 PT31963 POR
MRF224 15.50 MV2203 .53 PT31983 POR
MRF237 3.15 MV2209 2.00 PTX6680 POR
MRF238 12.65 MV2215 2.00 RAY-3 24.99
MRF243 25.00 MWAL10 7.45 40081 POR
MRF245 34.50 MWA120 7.80 40281 POR
MRF247 34. 50 MWA130 8.25 40282 POR
MRF 304 43.45 MWA210 7.80 40290 POR
MRF315 23.00 MWA220 8.25 RF110 25.00
MRF420 20.00 MWA230 8.65 SCA3522 POR
MRF421 36.80 MWA310 8.25 SCA3523 POR
MRF422 41.40 MWA320 8.65 SD1065 POR
MRF427 16.10 MWA 330 9.50 8S43 POR
MRF428 46.00 NEC57835 5.30 TP1014 POR
MRF450/A 13. 80 ON382 5.00 TP1028 POR
MRF453/A 17.25 PPT515-20-3 POR TRW-3 POR
MRF454 /A 19.90 PRT8637 POR UT0504 Avantek 70.00
MRF455/A 16.00 PSCQ2-160 POR UTO511 Avantek 75.00
MRF458 19.90 PT3190 POR V15 4.00
MRF463 25.00 PT3194 POR V33B 4.00
MRF472 1.00 PT3195 POR V100B 4.00
MRF475 2.90 PT3537 POR VABSO1EC 25.00
MRF477 11.50 PT4166E POR VAB8O4EC 25.00
MRF502 1.04 PT4176D POR VAS21AN20 25.00
TO" Fl'ee Numbel' ‘All parts may be new or W I
800-528-0180 e T GIU eiectrorcy

we are out of stock of an item.

(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXIAL RELAY SWITCHES SPDT

Electronic Specialty Co./Raven Electronics FSN 5985-556-9683 $49.00
Part # 25N28 Part # SU-01
26Vdc Type N Connector, DC to 1 GHz.

Amphenol FXR FXR
Part # 316-10102-8 Part # 300-11182 Part # 300-11173
115Vac Type BNC DC to 3 GHz. 120Vac Type BNC DC to 4 GHz. 120Vac Type BNC Same
FSN 5985-543-1225 FSN 5985-543-1850
$29.99 $39.99 $39.99
> al"“:..l

. 3
-y,
YOLTS 130 AC

|

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58 36 inch.

$7.99 or 2 For $13.99 or 10 For $50.00 $8.99 or 2 For $15.99 or 10 For $60.00

SOLID STATE RELAYS

P&B Model ECTIDB72 S5vdc turn on 120vac contact at 7amps or 20amps on a
10"x 10"x .124 aluminum. Heatsink with
&R silicon grease.

Digisig, Inc. Model ECS-215 S5vdc turn on 240vac contact l4amps or 40amps on a
10"x 10"x .124 aluminum. Heatsink with
PRICE EACH §7.50 siiflcan greases

Grigsby/Barton Model GB7400 Svdc turn on 240vac contact at 15amps or 40amps on a
10"x 10"x .124 aluminum. Heatsink with
FNECEL BB 87350 silicon grease.

NOTE: *** Items may be substituted with other brands or equivalent mode! numbers. ***

'All parts may be new or
z surplus. and parts may be Toll Free Number
substituted with comparable parts 800'528'01 80
s it we are out of stock of an item
elec(romcg (For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER ‘ ARON ALPHA RAPID BONDING GLUE

The Recall Phone Telephone employs the latest state of art
communications technology.Ilt is a combination telephone

and automatic dialer that uses premium-quality,solid-state
circuitry to assure high-reliability performance in personal

Super Glue #CE-486 high strength
rapid bonding adhesive.Alpha
Cyanoacrylate.Set-Time 20 to 40
sec.,0.7fl.0z. (20gm.)

[
or business applications. $49.99 ‘ $2.00
2 i
- ; 4 I . ]
e W o X
A FRG) \ > A
RONT viEw A
< g
=y Q‘ .. -
[/
|
TOUCH TONE PAD | MITSUMI UHF/VHF VARACTOR TUNER MODEL UVEIlA
This pad contains all the electronics to | Perfect for those unscrambler projects.
produce standard touch-tone tones. New New with data.
with data.
B & Bl
l‘:'u';l ryl
B4 LR
Y -
$9.99 or 10/$89.99 $19.99 or 10/5149.99
INTEGRATED CIRCUIT. 1 to 10 1lup
MC1372p Color TV video Modulator Circuit. $ 4.42 $2.95
MC1358P IF Amp.,Limiter,FM Detector,Audio Driver,Electronic Attenuator. 5.00 4.00
MC1350P IF Amplifier 1.50 125
MC1330A1P Low Level Video Detector 1.50 1.15
MC1310P FM Stereo Demodulator 4.29 3.30
MC1496P Balanced Modulator/Demodulator 1.50 1.25
LM565N Phase Locked Loop 2.50 2.00
LM380N14 2Watt Audio Power Amplifier 1.56 1.25
LM1889N TV Video Modulator 5.00 4.00
NES564N Phase Locked Loop 10.00 8.00
NES6IN Phase Locked Loop 10.00 8.00

FERRANTI ELECTRONICS AM RADIO RECEIVER MODEL ZN414 INTEGRATED CIRCUIT.
Features:

1.2 to 1.6 volt operating range.,Less than 0.5ma current consumption. 150KHz to 3MHz
Frequency range.,Easy to assemble,no alignment necessary. Effective and variable AGC action.,
Will drive an earphone direct. Excellent audio quality.,Typical power gain of 72dB.,T0-18
package. With data. $2.99 or 10 For $24.99

NI _CAD RECHARGEABLE BATTERIES

AA Battery Pack of 6 These are Factory
New. $5.00

SUB C Pack of 10 2.5Amp/Hr. $10.00
Gates Rechargeable Battery Packs

12vdc at 2.5Amp/Hr. $11.99
12vdc at SAmp/Hr. $15.99

i
|
|
|
!
|
|

‘::‘.".h-
‘All parts may be new oOr TO" Free Number

fd, S b 800-528-0180
SMH z electrompeg ..t oy
yiReraredhiiotete Sy e PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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“SOCKETS AND CHIMNEYS”

EIMAC TUBE SOCKETS AND CHIMNEYS

SK110 Socket $POR

SK300A Socket For 4CXS000A,R,J, 4CX10,000D, 4CX15,0004,J $520.00
SK400 Socket For 4-125A,250A,400A,400C, 4PR125A,4004, 4~5004, 5-500A 260.00
SK406 Chimney For 4-250A,4004,400C,4PR400A 74.00
SK&416 Chimney For 3-4002 36.00
SK500 Socket For 4-1000A/4PR1000A/B 390.00
SK600 Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 51.00
SK602 Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 73.00
SK606 Chimney For 4CX250B,BC,FG,R,4CX350A,F,FJ 11.00
SK607 Socket For 4CX600J,JA 60.00
SK610 Socket For 4CX600J,JA 60.00
SK620 Socket For 4CX600J,JA 66. 00
SK626 Chimney For 4CX600J,JA 10.00
SK630 Socket For 4CX600J,JA 66.00
SK636B Chimney For 4CX600J,JA 34.00
SK640 Socket For 4CX600J,JA 36.00
SK646 Chimney For 4CX600J,JA 71.00
SK700 Socket For 4CX300A,Y,4CX125C,F 225.00
SK711A Socket For 4CX300A,Y,4CX125C,F 225.00
SK740 Socket For 4CX300A,Y,4CX125C,F 86. 00
SK770 Socket For 4CX300A,Y,4CX125C,F 86.00
SK800A Socket For 4CX1000A,4CX1500B 225.00
SK806 Chimney For 4CX1000A,4CX15008 40.00
SK810 Socket For 4CX1000A,4CX1500B 225.00
SK900 Socket For 4X500A 300. 00
SK906 Chimney For 4XS500A 57.00
SK1420 Socket For SCX3000A 650.00
SK1490 Socket For 4CVB000A 585.00

JOHNSON TUBE SOCKETS AND CHIMNEYS

124-111/SK606
122-0275-001

Chimney For 4CX250B,BC,FG,R, 4CX350A,F,FJ $ 10.00
Socket For 3-500Z, 4-125A, 250A, 400A, 4-500A, S-500A (pair)15.00

124-0113-00 Capacitor Ring 15.00
124-116/SK630A Socket For 4CX250B,BC,FG,R, /4CX350A,F,FJ 55.00
124-115-2/SK620A Socket For 4CX250B,BC,FG,R, /4CX350A,F,FJ 55.00

813 Tube Socket 20.00
........................................................................ TUBE CAPS (Plate)
CHIP CAPACITORS HRL, 4 $11.00
.8pf 10pf 100pf* 430pf HR2,3, 6 & 7 13.00
1pf 12pf 110pf 470pf HR5, 8 14.00
1.1pf 15pf 120pf 510pf HR9 17.00
1.4pf 18pf 130pf 560pf HR10 20.00
1. 5pf 20pf 150pf 620pf
1.8pf 22pf 160p7 680pf
2.2pf 24pf 180pf 820pf
2.7pf 27pf 200pf 1000pf/.001uf*
3.3pf 33pf 220pf* 1800pf/.0018uf
3.6pf 39pf 240pf 2700pf/ . 0027uf
3.9pf a7pf 270pf 10,000pf/.01uf
4.7pf 51pf 300pf 12,000pf/.012uf
5.6pf 56pf 330pf 15,000pf/.015uf
6.8pf 68pf 360pf 18,000pf/.018uf
8.2pf 82pf 390pf
PRICES: 1 to 10 - .99¢ 101 to 1000 .60¢ * IS A SPECIAL PRICE: 10 for $7.50

11 to 50 - .90¢ 1001 & UP .35¢ 100 for $65.00

51 to 100 - .80¢ 1000 for $350.00

WATKINS JOHNSON WJ-V907: Voltage Controlled Microwave Oscillator $110.00

Frequency range 3.6 to 4.2GHz, Power ouput, Min. 10dBm typical, 8dBm Guaranteed.

Spurious output suppression Harmonic (nfgp), min. 20dB typical, In-Band Non-Harmonic, min.
60dB typical, Residual FM, pk to pk, Max. 5KHz, pushing factor, Max. 8KHz/V, Pulling figure
(1.5:1 VSWR), Max. 60MHz, Tuning voltage range +1 to +15volts, Tuning current, Max. -0.1mA,
modulation sensitivity range, Max. 120 to 30MHz/V, Input capacitance, Max. 100pf, Oscillator

Bias +15 +-0.05 volts @ 55mA, Max.

“All parts may be new or
surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item.

Toll Free Number
800-528-0180
(For orders only)

M z electroncy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TYPE PRICE TYPE PRICE TYPE PRICE
2E26 $ 5.69 KT88 $ 20.00 6562/6974A $ 50.00
2K28 100.00 DX362 50.00 6832 22.00
2X1000A 300.00 DX415 50.00 6883/8032A/8552 7.00
3B22 19.75 572B/T160L 49.00 6897 110.00
3B28/866A 7.50 592/3-200A3 144.00 6907A 75.00
g-Sggg 102.00 807 7.50 6939 15.00
-1 Z 400.00 811 10.00 7094 125.00
3CX1000A/8283 428.00 811A 15.00 7117 17.00
3CX1500A7/887 533.00 812A 35.00 7211 60.00
3X2500A3 200.00 813 50.00 7289/3CX100A5 34.00
3CX3000A7 490.00 8298 38.00 7360 11.00
4-65A/8165 45.00 832A 28.00 7377 67.00
4-125A/4D21 58.00 4624 310.00 7408 4.00
4-250A/5D22 75.00 4662 80.00 7650 250.00
4-400A/8432 90.00 4665 585.00 7695 8.00
4-400C/ 6775 95.00 5675/A 25.00 7843 58.00
Z—;gOOA/8166 300.00 5721 200.00 7854 83.00
B 22.00 5768 85.00 7868 5.00
4E27A/5~125B 155.00 5836 100.00 7894 12.00
4CS250R 146.00 5837 100.00 8072 65.00
4X150A/7034 30.00 5861/EC55 110.00 8117A 130.00
4X150D/7035 40.00 5876A 25.00 8121 60.00
4X150G/8172 100.00 5881/6L6W 6.00 8122 100.00
4X250B 30.00 5893 45.00 8236 30.00
4CX250B/7203 45.00 5894/A 50.00 8295/PL172 506.00
4CX250F/G/8621 55.00 5894/B 60.00 8462 100.00
4CX250K/8245 100.00 5946 258.00 8505A 73.50
4CX250R/7580W 69.00 6080 10.00 8533w 92.00
4CX300A/8167 140.00 6083/AX9909 89.00 8560/A 65.00
4CX350A/8321 83.00 6098/6AK6 14.00 8560AS 90.00
4CX350F/J/8904 95.00 6115/A 110.00 8608 34.00
4X500A 282.00 6146 7.00 8637 38.00
4CX600J/8809 607.00 6146A 7.50 8643 100.00
4CWBOO0F 625.00 6146B/8298A 8.50 8647 123.00
4CX1000A;8168 340.00 6146W 14.00 8737/5894B 60.00
4CX1500B/8660 397.00 6156 66.00 8873 260.00
4CX5000A/8170 932.00 6159 15.00 8874 260.00
4CX10000D/8171 990. 00 6161 233.00 8875 260.00
4CX15000A/8281 1260.00 6291 125,00 8877 5331, 00
4PR60A 100.00 6293 12.00 8908 12.00
4PR60B/8252 175.00 6360 5.00 8930/6512 71.00
4PR400A/8188 192.00 6524 53.00 8950 12.00
5CX1500A 569.00 6550 10.00
6BK4C 6.00 6JM6 6.00 6LQ6 (Sylvania) 7.50
6DQ5 5.00 6JN6 6.00 6LU8 6.00
6FW5 6.00 6JS6B 6.00 6LX6 6.00
6GES 6.00 6KG6/EL505 6.00 6ME 6 6.00
6GJ5 6.00 6KM6 6.00 12BY7A 4.00
6HS 5 6.00 6KN6 6.00 12JB6A 6.00
6JB5/6HES 6.00 6LF6 6.00 6KD6 6.00
6JB6A 6.00 6LQ6 (GE) 6.00 6JT6A 6.00
6KD6 6.00
NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE !l!tritirprrrrepepsprpprrppepppetrnnnd
TUBES MAY EITHER BE NEW OR SURPLUS CONDITION !fiifrraprranprnrtrprrprprprrprrnrrdprennpettntt
Tou Ffee Numbef ‘All parts may be new or m |
800-528-0180 SLf St i comparaple pans Gl'l} = ectr0m°§
(For Orders on|y) if we are out of stock of an item.”
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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“FILTERS”
COLLINS Mechanical Filter #526-9724-010 MODEL F455Z32F

455KHZ at 3.2KHz wide. May be other models but equivalent. May be used or new, $15.99
ATLAS Crystal Filters

5.595-2.7/8/1SB, 5.595-2.7/LSB

8 pole 2.7KHz wide Upper sideband. Impedence 800ohms 15pf In/800chms Opf out. 19.99
5.595-2.7/8/U, 5.595-2.7/USB

8 pole 2.7Khz wide Upper sideband. Impedence 800ohms 15pf In/800chms Opf out. 19.99
5.595-.500/4, 5.595-.500/4/CwW

4 pole 500 cycles wide CW. Impedance 800chms 15pf In/800chms Opf out. 119599
9.0USB/CW

6 pole 2.7KHz wide at 6dB. Impedance 680chms 7pf In/300chms 8pf out. CW-1599Hz 19.99

KOKUSAT ELECTRIC CO, Mechanical Filter #MF-455-ZL/ZU-21H

455KHz at Center Frequency of 453.5KC. Carrier Frequency of 455KHz 2.36KC Bandwidth.
Upper sideband. (2ZU) 19,99
Lower sideband. (ZL) 19599

...IllllllIlllllllllllllll.lllll.lIIIIIIII.IIIIII‘I.IIII}II{IIIIIIII}I.IIIIIII

CRYSTAL FILTERS

NIKKO FX-07800C 7.3MHz $10.00
TEW FBEC-103-2 10.6935MHz 10.00
SDK SCH-113A 11.2735MHz 10.00
TAMA TF-31H250 CF 3179.3KHz 19.99
TYCO/CD 001019880 10.7MHz 2pole 15KHz bandwidth 5.00
MOTOROLA 4884863801 11.7MHz 2pole 15KHz bandwidth 5.00
PTT 5350C 12MHz 2pole 15KHz bandwidth 5.00
PTI 5426C 21.4MHz 2pole 15KHz bandwidth 5.00
PTI 1479 10.7Miz 8pole bandwidth 7.5KHz at 3dB, 5KHz at 6dB 20.00
COMTECH A10300 45MHz 2pole 15KHz bandwidth 6.00
FRC ERXF-15700 20.6MHz 36Kz wide 10.00
FILTECH 2131 CF 7.825MHz 10.00

....lllllll{l{{lll{{llllIIIIII|||IllllllllI..IIIII.I.III‘.IIII{{IDIIII (IS R XX 2 XX J

CERAMIC FILTERS

AXEL 4F449 12,6KC Bandpass Filter 3dB bandwidth 1.6KHz from 11.8-13.4KHz 10.00
CLEVITE TO~01A 455KHz+-2KHz bandwidth 4-7% at 3dB 5.00
TCF4-12D36A 455KHz+-1KHz bandwidth 6dB min 12KHz, 60dB max 36KHz 10.00
MURATA BFB455B 455KHz 2.50
BFB455L 455KHz 3.50
CFM455E 455KHz +5.5KHz at 3dB , +8KHz at 6dB , +16KHz at 50dB 6.65
CFM455D 455KHz +7KHz at 3dB , +10KHz at 6dB , +20KHz at 50dB 6.65
CFR455E 455KHz +-5.5KHz at 3dB , +8KHz at 6dB , +16KHz at 60dB 8.00
CFU455B 455KHz +-2KHz bandwidth +-15KHz at 6dB, +30KHz at 40dB 2.90
CFU455C 455KHz +-2KHz bandwidth +12.5KHz at 6dB , +24KHz at 40dB 2.90
CFU455G 455KHz +1KHz bandwidth +-4.5KHz at 6dB , +10KHz at 40dB 2.90
CFU455H 455KHz +-1KHz bandwidth +-3KHz at 6dB , +9KHz at 40dB 2.90
CFU4551 455KHz +-1KHz bandwidth +-2KHz at 6dB , +6KHz at 40dB 2.90
CFW455D 455KHz +10KHz at 6dB , +20KHz at 40dB 2.90
CFW455H 455KHz +-3KHz at 64B , +9KHz at 40dB 2.90
SFB455D 455KHz 2.50
SFD455D 455KHz +-2KHz , 3dB bandwidth 4.5KHz +1KHz 5.00
SFE10.7MA 10.7MHz 280KHz +-50KHz at 3dB , 650KHz at 20dB 2.50
SFE10.7MS 10,7MHz 230KHz +50KHz at 3dB , 570KHz at 20dB 2.50
SFG10.7MA 10.7MHz 10.00
NIPPON LF-B4/CFU4551 455KHz +1KHz 2.90
LF-B6/CFU455H  455KHz +1KHz 2.90
LF-B8 455KHz 2.90
LF-C18 455KHz 10.00
TOKIN CF455A/BFU455K  455KHz +2KHz 5.00
MATSUSHIRA EFC-1455K 455KHz 7.00

LSS S A A R R ZE S R R X R Y R R Y R Y Ry Yy Yy Y Y Y Y s s s I XYY

SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES

POWER OUTPUT 1. 6MW. BEAM DIA, .75MM BEAM DIR. 2.7MR 8KV STARTING VOLTAGE DC
68K OHM 1WATT BALLAST 1000VDC +-100VDC At 3.7MA $59.99
ROTRON MUFFIN FANS Model MARKL4/MU2A1

115 VaC 14WATTS 50/60CPS IMPEDENCE PROTECTED-F 88CTFM at 50CPS

105CEM at 60CPS THESE ARE NEW P

T°" Free Number ““All parts may be new or
cM Gl'l,,z electroncy 800-528-0180 susiueina ol il o

PRICES SUBJECT TO CHANGE WiTHOUT NoTicE  (FOF orders only) i we are outof stock of an item:
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606A

606B
608C
608D/
TS510
608E

603F

612A
614A

616A/
TS403

616B
618B

618C
620A

620B
626A

8708A

EMC-10

NF-105F

50KHz to 65MHz in 6 bands +-1%,0utput level adjustable 0.luv
éSuSYo{Téﬁ 50 ohms.Built-1n crystal calibrator.400 -1000Hz
u .

Same a@s above but has frequency control feature to allow
operation with HP 8708A Synchronizer.

10MHz to 480MHz,0-luv-1v into 50 ohms,AM,CW,or pulse mod-
ulation, calibrated attenuator.

10MHz to 420MHz, 0.1uv-0.5V Into 50 ohms,+-0.5% accuracy,
bullt-1n crystal calibrator, AM-CW or pulse output.

Improved version of ponulor 608C.Up to 1V output.Improved
stobility,low residual FM.

10MHz to 455MHz in 5 bands +-17 frequency occurocv with

built-in crystal calibrator.Can be used with HP 8708A

sznchronnzer Output continuously adjustable fr0m duv to
vV into 50 ohms.

450-1230MHz ,0.1uv-0.5V into SO ohms,calibrated output.

900-2100MHz with many features including calibrated output
and all modulation characteristics.

Direct regding ond direct control from 1.8 to 4.2GHz. The
H.P.6l6A features +-1.5dB calibragted output accuracy from
-3127dBm to -dBm.The output is directly collbroted in micro-
volts and dBm with continuous monitoring, Simple operation
frequency diod accuracy 1S +-1% and stability exceeds 0.005%-
/ € change in amblent temperature. Calibragted attenuator is
within +-1.5dB over entire output band. SO ohm Impedance unit
has Internal pulse modulation with rep rate variable from 40
Hz to 4KHz,variable pulsewidth(l to lOusec)and variable pulse
de{0¥(3 to 300usec).External modulatina inputs increas ver-
sa

Same as above but later model.

3.8 to _7.6G6Hz range,wlth calibrated output and selection of
pulse-FM or square wave modulation.

Same as above but later model.

7 to 11GHz range,with calibrgted output and selection of
pulse-FM or square wave modulation.

Same as above but later model.

10 to 15GHz,10mw output power with calibrated output ond
pulse-square wave or FM modulation.

Sgnchronlzer used with 606B,608F.The synchronizer is @
phase-lock frequency stabllizer which provides crystal-
oscillator frequencK stabjlity to 430MHz in the 608F slgnal
generator.Phase locking eliminates microphonics and drift
resulting in excellent frequency stability,The 8708A Includes
a vernler which can tune the reference osclillator over g range
of +-0,25% permitting frequency settability to 2 parts in 10
to the seventh.Provides o very stable signal thot satisfies
many critical applications.

(wlth HP)SOSB or 608F)

(Without
ELECTROMETRICS EMC-10 RFI/EMI RECEIVER
Low frequency analyzer covering 20Hz to SOKHz frequency
range.Extendable to 500 KHz In wideband mode.
Emnlre Devices Field Intensity Meter

Hos NF-105/TA,NF-105/TX,NF-105/T1, NF 105/72,NF-105/T3.
Covers 14Kxz to 1000MHz.

ALL EQUIPMENT CARRY A 30 DAY GUARANTEE.
EQUIPMENT IS NOT CALIBRATED.

HEWLETT PACKARD SIGNAL GENERATORS

$ 650.00

$1100., 00

$ 500.00

$ 375.00

$1450.00

$1100.00
$ 750.00

$ 500.00

$ 375.00
$ 600.00

$ 600.00
$2200.00

$ 750.00
$2200.00

$4200.00

$ 350.00
$ 450.00

$2500.00

$2100.00

ORDERING INSTRUCTIONS

DEFECTIVE MATERIAL: All claims for defective material musi be made within sixty (60) days after receipt of
parcel. All claims must include the defective materiai (for testing purposes}, our invoice number, and the date
of purchase. All returns must be packed properly or it will void all warranties,
DELIVERY: Orders are normally shipped within 48 hours after receipt of customer's order It a part has to be
backordered the customer is notitied. Our normal shipping method is via First Class Mail or UPS gepenging on
size and weight of the package. On fest equipment It is by Air only, FOB shipping poini.
FOREIGN ORDERS: All foreign orders must be prepa:d with cashier's check or money order made out In U.S
Funds. We are sorry but C.0.D. is not available to foreign countries and Letters of Credi are not an acceptadle
form of payment either. Further information is available on request.
HOURS: Monday thru Saturdsy: 8:30 a.m 10500 p m,
INSURANCE: Plsase include 25¢ for each additional $100.00 over $100.00, United Parcel only
ORDER FORMS: New order forms are inCluded with esch orger tor your convenience. Additionsl forms sre
avsilabie on request
POSTAQE: Minimum shipping and handling in the US, Canada, and Mexico is $2 50 all other countries is $5.00.
On toreign orders Include 20% shipping and handling.
PREPAID ORDERS: Order must be accompanied by a check.
PRICES. Prices are subject to change without notice.
RESTOCK CHARGE: It parts are returned 1o MHZ Elecironics due to Customer error, Customer will be held
reaponsible for all extrs fees, will be charged a 15% g fee, withthe increditonly. All returns
must have approval
SALES TAX: Arizona must add 5% sales tax, unless & signed Arizona resale tax card is Currently on file with
MHZ Elsctronice. All orders placed Dy persons outside of Arizona, but deiivered 10 persons in Arizons are sub-
ject to the 5% sales tax
SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within $ days after rece:pt of
parcel. Claims must InClude our invoiCe number and the date of purchase. Customers wnich do not notity us
within thia time period will be held responsibie tor the entire order as we will consider the order complete

OUR 800 NUMBER 1S STRICTLY FOR OROERS ONLY

NO INFORMATION WilL BE GIVEN. 1800-5208-0150.

TERMS: DOMESTIC: Prepald, C.0.D. or Credit Card
FOREIGN: Prepaid only, U.S. Funds—money order or cashier's check only.

€.0.D.: Acceptable by telephone or mail. Payment from customer will be by cash, money order or cashier's

check. We are sofry but we cannot accept personal checks for C.O.D.'s.

CONFIRMING ORDERS: We would prefer that confirming orders not be sent atter a telephone order has been
g order, please mark “"CONFIRMING" boldly on the order.
It problems or duplicate shipments occur due to an order which Is not properly marked, customers will be

itates &

placea. It y policy

held responsible for any charges incurred, plus a 15% restock charge on returned parts.
CREDIT CARDS: WE ACCEPT MASTERCARD VISA AND AMERICAN EXPRESS.
DATA SHEETS: When we have data sheets in stock on devices we do supply them with the order

&
mq'l—z. electronicy,

‘All parts may be new or
surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item.”

(602) 2423037

(602) 242-8918

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

H

e,

Toll Free Number
800-526-0180
(For orders only)

» 48

~See List of Advertisers on page 114
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NEW LOW-NOISE PREAMPS

RECEIVING CONVERTERS

TRANSMIT CONVERTERS

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB noise figure
range possible without the fragility and power
supply problems of gas-fet’s. Units furnished
wired and tuned to ham band. Can be easily
retuned to nearby freq.

L /‘:?‘ el@-,‘

My

L“ -] Modeis LNA( ),
- P30, and P432
shown

Tunable
Model Freq Range Noise Figure Gain Price
LNA 28 20-40 0.9dB 20dB $39.95
LNA 50 40-70 0.9dB 20dB $39.95
LNA 144 120-180 1.0d8B 18dB $39.95
LNA 220 180-250 1.0dB 17dB $39.95
LNA 432 380-470 1.0dB 18dB $44.95

ECONOMY PREAMPS

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF =
2 dBorless. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

® P30K, VHF Kit less case $14.95
o P30C, VHF Kit with case $20.95
® P30W, VHF Wired/Tested $29.95
® P432K, UHF Kit less case $18.95
® P432C, UHF Kit with case $24.95
® P432W, UHF Wired/Tested $33.95

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P432; add “B” to model #.

HELICAL RESONATOR
PREAMPS

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
builtin. The combination of a low noise amplifier
similartothe LNA series and the sharp selectivity
of a 3 or 4 section helical resonator provides
increased sensitivity while reducing intermod
and cross-band interference in critical appli-
cations. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain = 12 to 15 dB.

Model Tuning Range Price

HRA-144 143-150 MHz $49.95
HRA-220 213-233 MHz $49.95
HRA-432 420-450 MHz $59.95

o Call or Write for FREE CATALOG

(Send $1.00 or 4 IRC’c for overseas mailing)
e Orderbyphone ormail ® Add $2 S & H perorder

(Electronic answering service evenings & weekends)
Use VISA, MASTERCARD, Check, or UPS COD.

Models to cover every practical rf & if range to
listen to SSB, FM, ATV, etc. NF =2 dB or less.

Antenna Receiver
Input Range  Output
28-32 144-148
VHF MODELS 50-62 2830
Kit $44.95 50-54 144-148
Less Case $39.95 U] 28-30
Wired $59.95 e e
144-144.4 27-27.4
146-148 28-30
144-148 50-54
220-222 28-30
220-224 144-148
222-226 144-148
220-224 50-54
222-224 28-30
UHF MODELS 432-434 28-30
e ————— 435-437 28-30
Kit $54.95 432-436 144-148
Less Case $49.95 432-436 50-54
Wired $74.95 439.25 61.25

SCANNER CONVERTERS Copy 72-76, 135-
144,240-270, 400-420, or 806-894 MHz bands
on any scanner. Wired/tested Only $79.95.

SPECIAL FREQUENCY CONVERTERS made
to custom order $119.95. Call for details.

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

FM-5 PC Board Kit - ONLY $159.95
complete with controls, heatsink, etc.
10 Watts, 5 Channels, for 6M, 2M, or 220

msm y'

Cabinet Kit, complete
with speaker, knobs,

connectors, hardware.
Only $569.95

While supply
lasts, get $59.95
cabinet kit free when
you buy an FM-5 Transceiver klt.
Where else can you get a complete transceiver
for only $159.957

Hamtronics ® is a registered trademark

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters for
transceive. 2 watts output.

Exciter Antenna
Input Range  Output
28-30 144-146
For i ify 28-29 145-146
Model Xv2 28-30 50-52
Kit $79.95 27-27.4 144-144.4
Wired $119.95 28-30 220-222
(Specify band) 50-54 220-224
144-146 50-52
50-54 144-148
144-146 28-30
28-30 432-434
For UHF, 28-30 435-437
Mode! Xv4 50-54 432-436
Kit $99.95 61.25 439.25
144-148 432-436°

Wired $149.95

~Add $35 for 2M input

For limited time,
buy a transmit converter
above with 40-45W PA
($129.95) and get $39.95
cabinet FREE.

LOOK AT THESE
ATTRACTIVE CURVES!
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Band _Kit
6M,2M,220 $595
440 $645

Both kit and wired units are complete with all parts, modules, hardware, and crystals.

CALL OR WRITE FOR COMPLETE DETAILS.

Also available for remote site linking/crossband & 10M.

For years, Hamtronics

Modules have been used by /
individual hams and manufac-
turers to make repeaters. Now, in
the Hamtronics tradition of top
quality and superb value, we are proud
to offer a complete repeater package.

JUST LOOK AT THESE PRICES!

- <A <A <G U S <

FEATURES:
e SENSITIVITY SECOND TO NONE; TYPICALLY

REP 10O REPEATER

0.15 uV ON VHF, 0.3 uV ON UHF.
e SELECTIVITY THAT CAN'T BE BEAT! BOTH

Wired/Tested

8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR

GREATER THAN 100 dB AT + 12KHZ. HELICAL

$745
$795

RESONATOR FRONT ENDS. SEE R144, R220,
AND R451 SPECS IN RECEIVER AD BELOW.

e OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

e CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT.

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

INTRODUCING —
NEW 1983 RECEIVERS

I R144 Shown

R144/R220 FM RCVRS for2Mor 220 MHz.
0.15uV sens.; 8 pole xtal filter & ceramic filter
in i-f, helical resonator front end for exceptional
selectivity (curves at left). AFC incl., xtal oven
avail. Kit only $119.95

R451 FM RCVR Same but for uhf. Tunedline
front end, 0.3 uV sens. Kit only $119.95.

R76 FM RCVR for 10M, 6M, 2M, 220, or
commercial bands. As above, but w/o AFC or
hel. res. Kits only $109.95.

Also avail w/4 pole filter, only $94.95/ kit.

R110 VHF AM RECEIVER kitfor VHF aircraft
band or ham bands. Only $84.95

R110 UHF AM RECEIVER for UHF uses,
including special 259 MHz model to hear
SPACE SHUTTLE. Kit $94.95

.

HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-144 for 143-150 MHz  $34.95
HRF-220 for 213-233 MHz  $34.95
HRF-432 for 420-450 MHz  $44.95

(See selectlvity curves at left.)

COR KITS With audio mixer and speaker
amplifier. Only $29.95.

CWID KITS 158 bits, field programmable,
clean audio. Only $59.95.

DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones®, e.qg., repeater and autopatch.
Use with main or aux. receiver or with Auto-
patch. Only $89.95.

AUTOPATCH KITS. Provide repeater auto-
patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $89.95. Requires DTMF Module

A16 RF TIGHT BOX Deep drawnalum. case
with tight cover and noseams. 7 x8 x 2 inches
Only $18.00

—

TRANSMITTERS AND
ACCESSORIES

® T51 VHF FM EXCITER for 10M, 6M, 2M,

220 MHz or adjacent bands. 2 Watts contin-
uous. Kits only $59.95

® T451 UHF FMEXCITER 2 to 3 Watts on 450

ham band or adjacent. Kits only $69.95

e VHF & UHF LINEAR AMPLIFIERS. Useon

either FM or SSB. Power levels from 10 to 45
Watts to go with exciters & xmtg converters.
Kits from $69.95.

amlronics®
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€ ICOM| Model IC-R70 General-Coverage Receiver
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NOW! A COMMERCIAL GRADE Communications

write for

Receiver That Everyone Has Been Asking For. .. July special
At A Price You Can Afford! price!

Spectronics is proud and exclted to announce ICOM’s long rumored and awaited professional
general coverage receiver, the |C-R70.

S It features more functions than other less sophisticated general coverage receivers on the
AGK sepcror o v ‘_’;"“;:“_‘:LW:"’ market, features that the serious shortwave listener or ham operator would want, such as
e Morher Wi b 2 squelch on sideband, adjustable width noise blanker, adjustable speed AGC, passband tuning

e r:'::z ) o as standard, and adjustable notch fiiter as standard

(e requency (300%s Gapiaved
] 5 Mo ‘_(‘__(Ww Other convenient features are high stability, synthesized tuning and 3 tuning speeds, optional
’ AM/FM mode, variable CW filter widths, dial lock, two VFO's with data transfer, plus many
Soeste: others. Also, the IC-R70 will operate transceive with the (C-720A, making an ideal combination
Dopoltuntig for the serious DX'r or CW buff
W e
GENERAL COVERAGE RECEPTION AT ITS BEST Listen to the world of HF with the R70, a
MoKh Pornon 100KHz to 30MHz commercial Prade receiver designed by ICOM Incorporated, the leader in ad-
00 depm vanced receiver design. Built from knowledge gained by designing receivers for commerciat
. marine, and amateur use, the R70 surpasses other receivers on the market...even receivers
costing more than twice as much

Homch ony o Utilizing ICOM’s DFM (Direct Feed Mixer), the R70 is a receiver which in normat usage is vir-

tually immune to intermodulation distortion or cross modulation, yet still maintains superior
sensitivity. Whether you are a Short Wave Listener, Amateur Radio éperalov, Maritime operator
or commercial user, the R70 provides the features you need.
DESIGN The R70 incorporates an UP conversion system, utllizing 1 direct feed mixer proven to

— be the best design for minimizing interference from strong adjacent signals. A preamp is pro-
= vided for making the weakes! of signals readable High grade filters in conjunction with the built-
Convenp: Ingus in PBT (pass band tuning) system and notch filter, provide the ultimate in interference rejection
Wope lots. Selectable AGC (fast/slow/off), noise blanker (wide or narrow), and tone control improve
wr . readability under the worst conditions. An AGC derived squelch, operative in all modes, adds to
Arrord gt operating ease
pOoNE ey Dual VFO's with three ula‘nllng r:les rgowde qauick (')SY (lée?uency change), n‘\emory for an im-
X0 ohm Acverva AC mamory > Acteuony Covactor portant station, or by equalizing the VF 's (A = B), a digital R| 13.8 VDC operation is provided as
e ) SV G fodoado-r an option, 117 VAC is gtandavd o
pCccca] SWL — For the short wave listener, the readout section of the R70 gives all the information for

logging a station 1o be returned to at a later time. Frequency, mode, VFO, signal strength are all
displayed. A dial lock prevents accidental loss of a signal

A front mounted speaker provides 3 watts of crisp clear audio. A record jack allows easy
attachment of a tape recorder.

SPECIFICATIONS

Frequency Coverage: 100KHz - 30MHz Receiving Modes: SSB (A3J), CW(A1), RTTY(F1), AM{A3), "FM(F3). Receiver Type: SSB, CW, RTTY, AM - double conversion
superhetrodyne. "FM - Tripie conversion. IF Frequencies: 1st - 70.4515MHz. 2nd - S8 9.0115MHz, CW, RTTY - 9.0106MHz, AM, "FM - 9.0100MHz. PBT - 455KHz. 3rd p "FM
455KHz. Sensitivity: SSB, CW, RTTY - 0.16uV for 10 dB SIN (100KHz-1.6MHz = 1uV for 10 dB S/N). AM - 0.5V for 10 dB S/N. *FM 0.32uV for 12 dB SINAD (1.6 - 30 MHz only)
Selectivity: SSB, CW, RTTY: 2.3 KHz @ -6dB/4.2KHz @-60dB. CW-N, RTTY-N: 500 Hz @ -6dB/1.5 KHz @ -60dB. AM: 6KHz @ -60B/18KHz @ -60dB. FM: 15KHz @ -6dB/25KH2 @
60dB. Stabllity: + 500Kz over -10° to +60°C, = 250Hz from 1 min. to 1 hr. after turn on, =50 Hz thereatter. Spurious Responses: -60dB down Dynamic Range: 100 dB @ 500Hz IF
Bandwidth. PBT Range: SSB, CW, RTTY + 1.8 KHz AM + 3.3KHz. RIT Range: = 800 Hz from center position. Notch Depth: 30dB. Audio Power. 3 watts into 8 ohms with 10%
distortion (5.8 watts into 4 ohms). Power Supply: Built in AC type for 100, 117, 220 t0 240 volts + 10% (50/60 Hz), 13.8V +15% DC supply capability optional. Welght: 16.28 ibs.
Slze: 11.25(11.92)"W x 4.33(5.0)"H x 10.86(12.56)"D. Antenna Impedance: 50 ohms (100KHZz - 1.6MHz a long wire is used - terminal is provided). Ground: Chassis Is at ground poten-

tial, ground lug provided. Power Consumption: AC, Volume minimum 24VA {20W); AC, Volume max. 30VA (25W), DC, Volume min. 0.7A; DC, Volume max. 1.0A. Operating
Temperature Range: -10° to +60°C

CALL OR WRITE. MASTER CARD, VISA, MONEY ORDERS, PERSONAL CHECKS TAKE 3 WEEKS
TO ORDER: 70 CLEAR, ACCEPTED. INTERNATIONAL ORDERS WELGOME, PLEASE REQUEST PRO FORMA
INVOICE. ILLINOIS RESIDENTS ADD 6% SALES TAX.

HOURS: MON. THRU WED. 9:30-6:00, THURS-FRI. 9:30-8:00, SAT. 9:30-3:00

STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

A - NOQUOO NUA - WOISNUYL - DUYL- 3L N3L- X3131 - ANOS - 3UNHS - AISWUY - DINOSUNUJ - NIUOYOW:- rIW - NISYUI

ANTENNA SPECIALISTS - AVANT] - ARARL PUBS - AMECO - BASH - BEARCAT - BENCHER - B & W- BIRD - CALLBOOK- COMMUNICATIONS
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1ismszy  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS:

WIRED

. Range g 20 Hz to 600 MHz
The CT-90 I|s the most vers'nulg I'ealurre packed counter available for less Sensitivity  Less than 10 MV to 150 MHz
than $300.00' Advanced design features include: three sePecuble gate times, Less than 50 MV to S00 MHz
(P:l«o..,... e (Ah29198 nine digits, gate indicator and a unique display hold function which holds the Resolution 0.1 Hz (10 MHz range)
90 Kit, 90 day parts wae “ displayed count after the input signal is removed Also, a10mHz TCXOtime 1.0 Hz (60 MHz range)
ant [l o . .
ACT AC adapuer gt base is used which enables easy zero beat calibration checks against WWV 10.0 Hz (600 MHz range)
::-Iy-: (-:::: A 1298 Optionally; an internal nicad battery pack external time hase input and Micro- D'iSPhY 9 digits 0.4 LED .
OVhNicre poeriOfe e power high stability crystal oven time hase are available. The CT-90. Tims base S““fd‘"} lq.()OO mHz, 1.0 ppm 20-40°C
AperBase Optional Micro power oven0.1 ppm 20-40°C
Sieasiat=cu BRAE pegfomance{youjcanjcatntion: Power. 815 VAC @ 250 ma

7 DIGITS 525 MHz $99

IQNS:

WIRED

PRI 3
The CT-70 breaks the price barrier on lab quality frequency counters ERICES:

Range: 20 Hz to 525 MHz 2

Senszilivily: Less than S0 MV to 150 MHz Deluxe features such ax three frequency ranges - each with pre- amplification. g;g :’:‘;‘J({:ﬁ:;:x‘: $99.95
Less than 150 MV to 500 MHz dual selectable gate times, and gate activity indication make measurements a ranty 84.95

Resolution: 1.0 H:l(s ::};:H”’"s‘) snap. The wide frequency range enables you to accurately measure signals AC-1 AC adapter 3.95
:&30 }l{::s,m Ml*;:r:i?ge) from sudio thru UHF with 1.0 ppm accuracy - that's 00019 The CT-70 is BP-1 Nicad pack + AC

Display: 7 digits 0.4" LED the answer to all your measurement needs, in the field, lab or ham shack. adapter/charger 12.95

Time base 1.0 ppm TCXO 20-40°C

Power. 12 VAC @ 250 ma

995

WIRED

&8 7 DIGITS 500 MHz $7

PRICES: Here's a handy, general purpose counter that provides most counter

MINI 100 wired, | year functions at an unbelievable price. The MINI-100 doesn’t have the fult SECIFICATIONS:
warranty $79.95 frequency range or input impedance qualities found in higher price units, but Range 1 MHz 10 500 MHz
AC-Z Ac adapter for MINI- for basic RF signal measurements, it can't be beat! Accurate measurements Sensitivity.  Less than 25 MV
100 395 can be made from | MHz all the way up 10 S00 MHz with excellent sensitivity Resolution 100 Hz (slow gate)
BP-Z Nicad pack and AC throughout the range. and the two gate times let you select the resolution Diso ;gKHlo(aaSngEll[;)
adaper/charger L295 desired Add the nicad pack option and the MINI-100 makes an ideal addition Til:\pe aby;x 20 If,l:m 20—40‘C

to your tool box for "in-the-field” frequency checks and repairs. Power 5 VDC @ 200 ma

8 DIGITS 600 MHz $1592

SPECIFICATIONS:

q\ Range:
Sensitivit
B Q,\ Q Resolution:
>
> @0- Display:
Q- Time base:
& Power:

20 Hz 10 600 MHz

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

8 digits 0.4" LED
2.0 ppm 20-40°C

110 VAC or 12 VDC

WIRED

The CT-50 is a versatile iab bench counter that will measure up t0 600 MHz
Less than 25 mv to 150 MH2z  yith 8 digit precision And, one of its best features is the Receive Frequency
Less than 150 mv 10600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The
adaplter is easily programmed for any receiver and a simple connection to the
receiver's VFQ is all thatiis required for use. Adding the receiver adapter in no
way limits the operation of the CT-50. the adapter can be conveniently
switched on or off. The CT-50, a counter that can work double duty!

[ pv—
—~

o0e

o

PRICES:

CT-50 wired, | year warranty  $159.95
CT-50 Kit. 90 day parts

warranty 119.95
RA-1, receiver adapter kit 14.95
RA-| wired and pre-program-

med (send copy of receiver
schematic) 29.95

DIGITAL MULTIMETER $99°° ..o

PRICES:

DM 700 wired | year waranty ~ $99.95
DM 700 Kit. 90 day parts

warranty 79.95
AC-1, AC adaptor 395
BP-3. Nicad pack +AC
adapter/charger 19.95
MP-1, Probe kit 2.95

The

DM-700 ofters professional quality performance at a hohbyist price.

Fratures include, 26 different ranges and 5 tunctions, all arranged in a

convenient, casy fo use ‘Of"\ll
digit, ¥

Measurements are displayed on a large 3
inch LED readout with automaric decimal placement, automatic

polarity, overrange Indication and overload protection up to 1250 volts on all

ranges,

making it virrually goof-proof? The DM-700 looks great, a handsome,

jet black, rugged ABS case with convenient retractable tilt bail makes it an
1deal addition to any shop

SPECIFICATIONS:

DC/AC volts 100uV to | KV, 5 ranges

DC/AC

current 0.1uA 102.0 Amps, 5 ranges
Resistance 0.1 ohms to 20 Megohms, 6 ranges
Input

imped 10 Megohms, DC/AC volts
Accuracy. 0.1% basic DC volts

Power. 4 °'C cells

AUDIO SCALER

For high resolution audio measurements, multiplies

UPin frequency.
® Great for PL tones
® Multiplies by 10 or 100
® 001 Hz resolution'
$29.95 Kit

ramsey electionic's, inc. m=m
2575 Baird Rd. Penfield, NY 14526

~See List of Advertisers on page 114

$39.95 Wired

ACCESSORIES
Telescopic whip antenna - BNC plug.
High impedance probe, light loading
Low pass probe, for audio measurements

$ 795
15.95
15.95

Direct probe. general purpose usage 12.95
Tilt bail for CT 70, 90, MINE 100 395
Color burst calibration unit, calibrates counter

14.95

against color TV signal

PHONE ORDERS
CALL 716-586-3950

COUNTER PREAMP

For measuring extremely weak signals from 10 to 1,000
MHz. Small size, powered by plug transformer-included.
® Flat 25 db gain
® BNC Connectors
® Great for sniffing RF with pick-up loop

$34.95 Kit  $44.95 Wired

TERMS Satisfaction guaranteed Examine for 10 days: if not pleased
return in original form for refund. Add 5

for shipping

insurance to a maximum of $10. Overseas add 15%.COD add
$2. Orgers under $10 add $1.50. NY residents add 7%

1ax
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Culver City CA

Jun's Electronics, 3919 Sepulveds Blvd., Culver
City CA 90230, 390-8003. Trades 4631886 San
Diego. 827-5732 (Reno NV).

Fontana CA

Complete lines ICOM, DenTron, Ten-Ter,
Mirage, Cubic, Lunar, over 4000 electronic prod-
ucts for hobbyist. technician, experimenter. Also
CB radio, landmobile. Fontana El i
Sierra Ave., Fontana CA 92335, 822-7710.

Sacramento CA

TOWERS—galvanized steel stack/crankup and
accessories. Northern California factory direct to
you. Califomia Antenna Systems, 6020 Windy
Ridge Road, \hm#eSpnanAm 677-9540.

San]ose C;Ar

Bay area’s newest Amateur Radio store. New &
used Amateur Radio sales & service. We feature
Kenwood, ICOM, Azden. Yaesu, Ten-Tec, San-
tee & many more. Shaver Radio, Inc., 1378 So.
Bascom Ave., San Jose CA 95128, 996-1103.

New Castle DE

Factory Authorized Dealer! Yaesu, ICOM, Ten-
Tec. KDK, Azden. AEA, Kantronics, Santec. Full
Line of Accessories. No Sales Tax in Delaware
One mile off 1.95. Delaware Amateur Supply,
71 Meadow Road, New Castle DE 19720,
328-T728.

Preston ID

Ross WB7BYZ has the Largest Stock of Amateur
Cear in the Intermountain West and the Best
Prices. Call me for all your ham needs. Ross
Distributing, 78 So. State, Preston 1D 83263,
852-0830.

Bloomington IL
ROHN TOWERS— Wholesale direct to users. All
products available. Write or call for prce list. Also
we are wholesale distributors for Antenna
Specialists. Regency, and Hy-Galn. Hill Radio,
2503 G.E. Road Box 1405, Bloomington [L
61701-0887. 663-2141

Terre Haute IN

Your ham headquarters located in the heart of the
midwest. Housier Ek ics, Inc.. #9 Mead
Center, P.O. Box 3300, Terre Haute IN 47803,
238-1456.

Western KY

Sell new and used equipment & service. 1L&S
Radio, 307 Mclean Ave.. Hopkinsville KY 42240,
885-8071

thdeton M.A

The Reliable Ham Store Serving N.E. Full line of
ICOM & Kenwood. Yaesu HTs, Drake, Daiwa,
B&W accessories. Curtis & Trac keyers. Larsen,
Hustler, Telex’Hy-Gain products. Mirage amps..
Astron P.S.. Alpha Delta protectors, ARRL &
Kantronics instruction aids. Whistler radar detec-
tors. Full line of coax fittings. TEL-COM Elec
tronic Communications, 675 Great Rd. (Rt. 118),
Littleton MA 01460, 486-3400/3040.

Ann Arbor Ml
See us for products like Ten-Tec, R. L. Drake,
DenTron und many more. Open Monday through
Saturday, 0830 to 1730. WBSVGR, WBSUXO,
WDBOKN and WBRP behind the counter. Pur-
chase Radio Supply, 327 E. Hoover Ave.. Ann Ar-
bor MI 48104, 668-8696.

Somerset NJ

New Jersev's only factory-authorized ICOM and
Yaesu distributor. Large inventory of new and
used specials. Most major brands in stock. Com-
plete service and facilities. Radios Unlimited, 1760
Easton Avenue, P.O. Box 347, Somerset NJ 08873,
468-4599.

DEALER DIRECTORY

Buffalo NY
WESTERN NEW YORK

Niagara Frontier's only full stocking Amateur
dealer. Al!)Shoerve CB Sunnen Mlnne
C ial. Operati g Ken-
wood and others. Towm Antennns Snkslnd
Service. DX Communications, 3214 Transit Road,
West Seneca NY, 668-8873.

© Amsterdam NY

UPSTATE NEW YORK
Kenwood, 1ICOM, Drake, plus many other lines,
Amateur Dealer for over 35 years. Adirondack Ra-
dio Supply, Inc., 185 West Main Street, Amster-
dam NY 12010, 842-8350.

Syracuse-Rome-Utica NY
Featuring: Kenwood, Yaesu, ICOM, Drake, Ten-
Tec, Swan, DenTron, Alpha, Robot, MF], Tem-
po. Astron, KLM, Hy-Gain, Mosley, lLarsen,
Cushcraft, Hustler, Mini Products. You won't be
disappointed with equipment/service. Radio
World, Oneids County Airport-Terminal Build-
ing, Oriskany NY 13424, 736-0184.

Columbus OH
The higgest and best Ham Store In the midwest
featuring quality Kenwood products with work-
mg dnspllys We sell only the best. Authorized
Service. Uni | Amateur Radio Inc.,
1250 Aida Dr.. Reynoldsburg (Columbus) OH
43068, 566-4267.

Scranton PA

ICOM, Bird, Cusheralt, Beckman, Fluke, Lar
sen, Hustler, Antenna Specialists, Astron, Avanti,
Belden, W2AU/W2VS, AEA. Vibroplex, Ham-
Key. Amphenol, Sony, B&W, Coax-Seal. Cover
Craft, ] W. Miller/Daiwa, ARRL, Ameco, Shure
LaRue Electronics, 1112 Grandview St.. Scranton
PA 18500, 343-2124.

Mountaintop PA
WILKES-BARRE AREA
VHF/UHF Equipment & Supplies— From HTs to
kW Amplifiers, Transverters, Connectors,
VHF/UHF/Microwave Lincar Amplifiers. GaAs-
FET Preamps, OSCAR Equipnient, Low Noise
Preamps, Antennas, Power Supplies. From
Lunar, Microwave Modules, UHF Units/Parabol-
le. ARCOS, Astron, FOFT-Tonna, Tama. Den
Tron, KLM, Mirage, Santec, Tokyo Hy-Power,
Amphenol. Two Stamps for catalog. The VHF
SHOP, Dept. S. RD 4, Box 349, Mountaintop PA

18707, 868-6565.

Dallas TX

IBM PC/Apple aftermarket products; hobbyists'
electronics project kits: $50.00 complete modem
kit, subscription/satellite TV decoder kits,
EPROM programmer/duplicator, jxpular memo-
1y IC testers, data sheets, application notes, and
more than 6000 parts in stock. Semiconductors,
discretes, video products. tools. . - Please write for
your free literature/catalog. Independent Elec
tronics, 6415-06 Airline Rd.. Dallas TX 75205.

Baltimore/ Washington
Avantek transistors, amplifiers, oscillators and
LNAs. Coaxial cable and connectors. Blonder
Tongue dealer with Microwave laboratory. Ap-
plied Specialties, Inc.. 10101C Bacon Drive.
Beltsville, Manvland 20705. Wash. 585-5393,
Balt. 792-2211. 7:30 a.m. to 6:00 p.m. Monday
thru Friday

DEALERS
Your company name and message
can contain up to 25 words for as little
as 8150 yearly (prepaid), or $15 per
month (prepaid quarterly). No men-
tion of mail-order business or area
code permitted. Directory text and
payment must reach us 60 days in ad-
vance of publication. For example,
advertising for the Sept. ‘83 issue must
be in our hands by July Ist. Mail to 73
Magazine, Peterborough NH 03458.

-

ATTN: Nancy Ciampa.
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EASTERN

J. H. Nelson
4 Plymouth Dr.
Whiting NJ 08759

ITED STATES

TO:

GMT; [ 02 04 06 08 10 12 14 16 18 F. n
ALASKA 14] 14 14 ) 71 7 1a] 1a] 14] 14
ARGENTINA 21114} 14f 14f 7al  7[ 14| 14] 14] 21f21A] 21
AUSTRALIA 21/14A] 14f148] 78] 78] 7[ 7] 7| 7B 14]14A]
CANAL ZONE 141 14] 71 7] 7] 14| 14f 14] 18] 21] 21
ENGLANOD aal 2al 70 7l 7l 7al 1a] ja[14aliaa] 14] 1
HawAN 13al14af 4] 7] 7w] 78] 7] o[ 1a] 4] 14] 14
INOIA 14] 14]148] 78] 78| 78| 14 14] 14] 14] 14] 14
JAPAN 4| 14|14B] 78| 78] 78| 7| 14| 14| 14| 14] 14
MEXICO 14a] 14f 14] 7al 7] 7] 7al 14] 14] 14] 21] 144
PHILIPPINES 14 14l 14f 78] 78| 78] 78| 14B| 14] 14] 14] 14
euertomico [anl 14l jaf 7] o[ o[ 1af e 1a[14a]10a[ 104
SOUTH AFRICA | 74! 7n] spl 2a) 14l 1ali1aa)1aa] 23] 210 14] 14
USSR 7al 7al 7] 71 7 Al 14] 14] 14] 14| 14] 14
WEST COAST 1aaf 14] 14 7| 7| 7 14] 14| 14A{ 144 14

R A » A (J
oo 14l 14l 14 71 A 7] o A 14l 14| 14] 14
ARGENTINA 21l 14 14 14| 7 247 14 14 212 2
AUSTRALIA 2 14n il 1aml 7l 7Bl 4 71 7] 7m| 14] 14
CANAL ZONE 21 14A0 1. Z 7 71 14l 14] 14] 14i 21 21l
e L 14 7 2 2 7 2 zal aal 1ali2a] 14 1
HAwAN 14l 14l 14] 7 i B 42 14 14] 1a] 144
INDIA 14 14] 14| 7 I8l 7 4] 14! 14] 14
- e 14 14l 14 78} 2 2 14l 14 14] ja] 14
MEXICO 140 14l 14 7 2 7 1l a4l 1al g4l g4
PHILIPPINES 14] 14] 14 78| 7B| 7 141 14 14
PUERTO RICO 21l 1aal 14l pal 7l 2l g4l 1l 14l 1aa) 14a] 14
| SOUTH AFRICA 78 /8l 78 78] /B 78| 14 14I 141 14A! 14] 14
U.S.S A N 7. A A 78| 148 14| 144 |
= ) A U

ALASKA 140 14 14 7 1 7 71 13] 14] 14] 14
Pttt 2L 14Al 14 14] 7Al 7] 78l 14) 14] 21)21a] 23
AUSTRALIA 214l 214l o N a8l A 9l 7l 28! 34l a1
CANAL ZONE 2u 1A 4] A 7l 7l 7 a4l 4] 1a] 23] 21
it 4 1y Al 7 o7 oA 7l 7| 7al a4] 14 1a] 14
HAWAII 2N 21A] 21 19] a4f 14f 7| 7] 14] 14] 14| 21
INDIA 14] 14 14 7wl 7] Zi 14| 14] 14014
JAPAN 14A] 13 14] 14[198] 78] 7] 14] 34 44| 34l34a
MEXICO 1Al 14) 24 14 20 20 7 14f 14} 1af 14l14a
PHILIPPINES 14A] 14A] 14) 14[14B] 78] 7B/14B| 14 14 14l14a
PUERTO RICO 214 1a) 1] 7 70 7| 1a) 1a) 14l14A1an
SoUTHAFRICA | 7p| 78! 78] 28| 78| 7B} 7u 14} 1] 14} 1alian
U.s.s R ‘AL 7l 70 71 7] 78] 7Bl14B} 14] 14 14] 14
EAST COAST vaal g el Al o ol sl 1aliaaliaaliea

A = Next higher frequency band may also be useful.
B = Difficult circuit this period.

First letter = night waves. Second = day waves.

G=Good, F= = Chance of solar flares.

#=Chance o

Fair, P = Poor. *
f aurora.

NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.

JULY

_ SWN MON e WED  THU  FRI - SAT ]
| f1 |2 |
| | | | . GIG GIG
_ ! I , o .
1 5 ©6 7 8 |
. FIFY PIF" FIG FIG FIF FF PF|
0 N 2 1B ¥4 15 6
'} FIG GIG GG GIG GG FIG FF
w_8_ 1 2 20 22 23
. _FIFFIG  FIG ]L FIF|  FIF|
‘aA AR A 7 1
2165 26 27 28 %9 30
316G GG GG FF  PF  FIG G/G



FT1-77TheRigforAllSeasons!

Answering the call for an HF rig that goes everywhere, sounds great, and is
cost-effective, Yaesu proudly introduces the FT-77 Compact HF Transceiver System.

YAESU FT-77

RF ATT NB AGC-F FIX MARK CtLAR

=S e e S ,—.'71

Computerized Design and Manufacture

The FT-77 design engineers utilized the latest computerized circuit board layout methcds, resulting in a
compact, reliable transceiver with maximum utilization of available space. Automated insertion techniques are
used in assembly, providing improved reliability and quality control over earlier desians.

Operating Versatility

The FT-77 is equipped for operation on all amateur bands tetween 3.5 and 29.7 MHz, including the three new
WARC bands. Fully operational on SSB and CW, the FT-77 includes a dual width noise blanker (designed to
minimize the “Woodpecker” or ignition noise), full SWR metering, R.I.T., and optional CW filter with wide/
narrow selection. The optional FM-77 permits operation on the FM mode, with front panel squelch sensitivity
control.

Expandable Station Concept

Ideal for mobile operation because of its compact size and light weight, the FT-77 forms the nucleus of a
versatile base station. Available as options for the FT-77 are the FP-700 AC Power Supply, FV-700DM
Synthesized External VFO and Memory System, FTV-707 VHF/UHF Transverter, and FC-700 Antenna
Coupler, providing top performance at an extraordinarily low price.

Best of All, It’'s a Yaesu!
With most experience in transceiver design and manufacture, the Yaesu trademark is your guarantee of
quality and durability. We've got all-new technology and an all-new warranty policy to back it up.

See the FT-77 and the all new line of Yaesu HF, VHF, and UHF transceivers, receivers
and accessories at your Yaesu Dealer today! It’s time you tried a Yaesu!

Price And Specifications Subject To @ \\M
Change Without Notice Or Obligation YAESU st
\¥
The radio. -

YAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 80723 @ (213) 633-4007
YAESU Cincinnati Service Center, 9070 Gold Park Dr. Hamilton, Ohio 45011 @ (513) 874-3100
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Superior dynamic

TS-930S

The TS-930S is a superlative, high per-

formance, all-solid state, HF transceiver

keyed to the exacting requirements of the

DX and contest operator. It covers all

Amateur bands from 160 through 10

meters, and incorporates a 150 kHz to

30 MHz general coverage receiver having

an excellent dynamic range.

Among its other important features are,

SSB slope tuning, CW VBT, IF notch filter,

CW pitch control, dual digital VFO'’s, CW

full break-in, automatic antenna tuner,

and a higher voltage operated solid state

final amplifier. It is available with or

without the AT-930 automatic antenna

tuner built-in.

TS-930S FEATURES:

*160-10 Meters, with 150 kH2-30 MHz
general coverage receiver.
Covers all Amateur frequencies from 160-10
meters, including new WARC bands, on
SSB, CW, FSK, and AM. Features 150 kHz-
30 MHz general coverage receiver. Separate
Amateur band access keys allow speedy
band selection. UP/DOWN bandswitch in
1-MHz steps. A new, innovative, quadruple
“UP" conyersion, digital PLL synthesized
circuit provides superior frequency accuracy
and stability, plus greatly enhanced
selectivity.

¢ Excellent receiver dynamic range.
Receiver two-tone dynamic range, 100 dB
typical (20 meters, 50-kHz spacing, 500 Hz
CW bandwidth, at sensitivity of 0.25 uv,
S/N 10 dB), provides the ultimate in rejec-
tion of IM distortion.

* All solid state, 28 volt operated final
amplifier.
The final amplifier operates on 28 VDC for
lowest IM distortion. Power input rated at
250 W on SSB, CW, and FSK, and at 80 W
on AM. Final amplifier protection circuits
with cooling fan, SWR/Power meter built-in.

* CW full break-in.
CW full break-in circuit uses CMOS logic IC
plus reed relay for smooth, quiet operation.
Switchable to semi-break-in.
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range, auto. antenna tuner,
QSK, dual NB, 2 VFO’s, general coverage receiver.

* Automatic antenna tuner, built-in.
Covers Amateur bands 80-10 meters,
including the new WARC bands. Tuning
range automatically pre-selected with band
selection to minimize tuning time. *AUTO-
THRU" switch on front panel.

* Dual digital VFO’s.
10-Hz step dual digital VFO'’s include band
information. Each VFO tunes tontinuously
from band to band. A large, heavy, flywheel
type knob is used for improved tuning ease.
T.F. Set switch allows fast transmit
frequency setting for split-frequency opera-
tions. A=B switch for equalizing one VFO
frequency to the other. VFO “Lock” switch
provided. RIT control for £9.9 kHz.

* Eight memory channels.

Stores both frequency and band informa-
tion. VFO-MEMO switch allows use of each
memory as an independent VFO, (the
original memory frequency can be recalled
at will), or as a fixed frequency. Internal
Battery memory back-up, estimated 1 year
life. (Batteries not Kenwood supplied).

* Dual mode noise blanker (“pulse”
or “woodpecker”).

NB-1, with threshold control. for pulse-type
noise. NB-2 for longer duration
“woodpecker” type noise.

* SSB IF slope tuning.

Allows independent adjustment of the low
and/or high frequency slope of the IF pass-
band, for best interference rejection. HIGH/
LOW cut control rotation not affected by
selecting USB or LSB modes.

* CW VBT and pitch controls.

CW Variable Bandwidth Tuning

control tunes out interfering signals. CW
pitch controls shifts IF passband and simul-
taneously changes the pitch of the beat
frequency. A "Narrow/Wide" filter selector
switch is provided.

¢ IF notch filter.

100 kHz IF notch circuit gives deep.
sharp. notch, better than -40 dB.

* Audio filter built-in.

Tuneable, peak-type audio filter for CW.

¢ AC power supply built-in.

120. 220, or 240 VAC, switch selected
(operates on AC only).

* Fluorescent tube digital display.
Six digit readout to 100 Hz (10 Hz modi-
flable). plus digitalized sub-scale with
20-kHz steps. Separate two digit indication
of RIT frequency shift. In CW mode, dis-
play indicates the actual carrier frequency
of received as well as transmitted signals.

* RF speech processor.
RF clipper type processor provides higher
average “talk-power.” improved intelligibility.

* One year limited warranty on parts
and labor.

Other features:

* SSB monitor circuit, 3 step RF attenuator,
VOX, and 100-kHz marker.

Optional accessories:

* AT-930 automatic antenna tuner.

* SP-930 external speaker with selectable
audio filters.

* YG-455C-1 (500 Hz) or YG-455CN-1 (250 Hz)
plug-in CW filters for 455-kHz IF.

* YK-88C-1 (500 Hz) CW plug-in filter for
8.83-MHz IF.

* YK-88A-1 (6 kHz) AM plug-in filter for
8.83-MHz IF,

¢ SO-1 commercial stability TCXO (tempera-
ture compensated crystal oscillator).
Requires modifications.

* MC-60A deluxe desk microphone with
UP/DOWN switch, pre-amplifier, 8-pin plug.

* TL-922A linear amplifier (not for CW QSK).

* SM-220 station monitor (not for pan-adapter).

* HS-6, HS-5, HS-4, headphones.

More information on the TS-930S is
available from all authorized dealers of
Trio-Kenwood Communications, 1111 West
Walnut Street. Compton, California 90220.

KENWOOD

pacesetter in amateur radio

Specifications and prices are subject to change without notice or obligation.




