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Designed for the sertous operator on
144, 440 and 1200MHz, ICOM’s IC-970
brings futuristic technology to DX, digital
and ‘iatf‘lhlf‘ anmunn:almm
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o

TheIC- ETTJ comes fuih equlpped asanall mode

dual bander for 144MHz and 440MHz. Expand

your limits on 1200MHz with the optional
UX-97 band unit or listen to the world with
the UX-R96 50 —905MHz receive unit,
Satellite Communications.
Reach beyond the stars, communications via
satellite has never been easier. The amazing
[C-90 automatically tracks uplink and
downlink frequencies as the tuning control

e New IC-970

is rotated. Ten memory channels specially
designed for quick satellite communications
emphasize ICOM total commitment to
your future communications needs.

Progressive Quality Throughout.
Dual band watch lets you recetve both main
and sub band audio simultaneously. Multiple
scanning systems on the main and sub bands,
plus 99 memories, an easy-to-read multi-func-
tion display and ICOM's DDS system create
the transcetver of tomorrow. Additional
features include a built-in pager, code squelch
function, direct keyboard entry and ICOM’s
CI-V system.

See tomorrow's transceiver today at

CIRCLE 179 ON READER SERVICE CARD

|C"9 7 0 All Mode Transceiver

your local ICOM dealer. You'll see why the

IC-97 is the transceiver of a new generation!

CORPORATE HEADQUARTERS

ICOM America, Inc., 2380-116th Ave. N.E., Bellevue, WA 38004
Customer Service Hotline (206)454-7619

CUSTOMER SERVICE CENTERS

3150 Premier Drive, Sulte 126, rving, TX 75063

1777 Phoanix Parkway, Suite 201, Alanta, GA 30548

3071 - %5 Road, Unit 9, Richmond, B.C. VBX 2T4 Canada
2380-1160 Ave. NE. Ballievue, WA 98004
Mmmﬂmmwnﬁmﬁumujﬁ;a# M ICOM
radies sgnfcarty exceed FLC reguishions miing spunous emessions. 770180
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BEST OF MFJ

MFJ, Bencher and Curtis team up to bring you America’s most popular
keyer in a compact package for smooth easy CW

MFJ-4228B
Deluxe 3_00 W Tuner

wFiosgn  MFJ-949D is the world s

$14995

Ivés you a new peak and average reading
Erﬂss-meedle SWR/Wattmeter, built-in
dummy load, 6 position antenna switch
and 4:1 balun -- in a compact 10 x 3 x 7

inch cabinet. Meter lamp uses 12 VDC or
110 VAC with MFJ-1312, $12.95.

Antenna Bridge 2o,

Now you can quickly 799
optimize your antenna for
peak performance with this
poriable, totally seif-
contained antenna bridge.

No other equipment
needed — take it to your
antenna site. Determine if
your antenna is too long or
too short, measure its
resonate frequency and
antenna resistance to 500
ohms. It's the easiest, most
convenient way to determine
antenna performance. Built in resistance
bridge, null meter, tunable oscillator-
driver (1.8-30 MHz). Use 9 V battery or
110 VAC with AC adapter, $12.95.

SuperActive Antenna

rid Radio TV Handbook'" says
MFJ-1024 is a “‘first rate easy-to-operate
activedantenna ... quiet ... excellent
dynanjic range ... good gain .. very low
i.. broad fraquency cnuerage

nt choice. "

Malint it outdoors away from electrical
noise or maximum signal, minimum
noised Covers 50 KHz to 30 MHz.

Receives strong, clear signals
from all over the world. 20 dB
attenuator, gain control, ON
LED. Switich two receivers and

Be

Remote unit has 54 inch whip,
o0 ft. coax and
connector. 3x2x4
4 W in Use12VDCor
- = 110 VAC with
MEJ- m24512995 MFJ-1312, $12.95.

VHF SWR/Wattmeter

MFJ-8128

ﬂzgiﬁ
Covers 2
Meters and
220 MHz. 30 or 300 Wan scales. Also
reads relative field strength 1-170 MHz
and SWR above 14 MHz. 4'2x2%x3 in.

most popular 300 watt PEP |
tuner. It covers 1.8-30 MHz,

aux. or active antenna.bx3x5mn. |

The best of all CW world's -

chrome plated brass and a heavy steel

on your Bencher paﬁdle.

$5995 "\, 1704
Select any of several antennas from your operating desk with these MFJ
Coax Switches. The feature mounting holes and automatic grounding of

$3495 i 7 $S2195 rii7008

unused terminals. They come with MFJ's one year unconditional guarantee.
MFJ-1701, $34.95. Six position antenna switch. S0-239 connectors. 50-75
ohm loads. 2 KW PEP, 1 KW CW. Covers 1.8-30 MHz. 10x3x1'2 inches.
MFJ-1702B, $21,95. 2 positions plus new Center Ground, 2.5 KW PEP, 1 KW
CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz. 50 ohm. 3x2x2 in.
MFJ-1704, $59.95. 4 position cavity switch with lightening/surge protection
device. Center ground. 2.5 KW PEP, 1 KW CW. Low SWR. Isolation better
than 50 dB at 500 MHz. Negligible loss. 50 ohm. blax4%x1% n.

“Dry”” Dummy Loads forulg%NHFfUHF

r Hail

S 5

Temporary

MFJ-2608 MFJ-262 Sule Price
$2895 $§995 $5995

MFJ has a full ine of dummy loads to suit your needs. Use a dummy load
for tuning to reduce needless (and illegal) QRM and save your finals,
MFJ-260B, $28.95. VHF/HF. Air cooled, non-inductive 50 ohm resistor. SO-239
connector. Handles 300 Watts. Run full load for 30 seconds, derating curve to
5 minutes. SWR less than 1.3:1 to 30 MHz, 1.5:1 to 150 MHz. 2V2x2Y2x7 in.
MFJ-262, $69.95. HF.1 KW. SWR less than 1.5:1 to 30 MHz. 3x3x13 in.
MFJ-264, $89.95. Versatile UHF/VHF/HF 1.5 KW load. Low SWR to 650 MHz
Run 100 watts for 10 minutes, 1500 watts for 10 seconds. SWR is 1.1:1 to

30 MHz, below 1.3:1 to 650 MHz. 3x3x7 inches.
J Ham License Upgrade Theory Tutor
MJ Theory Tutor MFJ Theory Tutor practically guarantees you'll pass
- o e the theory part of any FCC ham license exam. Versatile
: MFJ software is the best computer tutor ever tailor-made
Y for ham radio. You can study the entire FCC question
S pool, selected areas and take (or print) sample tests.
@. ] SACERCE M /\Ut0. saves each study session (ex. sample tests), gives
s 8 LA L \ou all FCC test graphics Eux mono.), explanations of
eres hard questions, pop-up calculator, weighted scoring
e np’uun and more. Order MFJ-1610-Novice; MFJ-1611-Tech.;

analysis, {:ﬂlnr chanR
MFJ-1612-Gen. 1613-Adv.; MFJ-1614-Ex. for IBM compatible. For Macintosh: MF.J-
1630-N;: MFJ-1631-T; MFJ-1632-G; MFJ-1633-A; MFJ-1634-E, $29.95 per license class.

. FJ- MFJ-
MFJ Speaker Mics " 508
MFJ’'scompact Speaker/Mics let you carry your HT on your
belt and never have to remove it 1o monitor calls or talk.
You get a wide range speaker and first-rate electret mic
element for superb audio on both transmit and receive.
Earphone jack, handy lapel/pocket clip, PTT, lightweight
retractable cord. Gray. One year unconditional guarantee.
MFJ-284 fits ICOM, Yaesu, Santec. MFJ-286 fits Kenwood.

MFJ-1278 Multi-Mode Data Controller

MFJ-1278 Use computer to transmit/ - — ;

$27995 receive in all 9 digital modes: + € ..., &°*
Packet, AMTOR, ASCII, CW,

RTTY, FAX, SSTV, Contest Memory Keyer and Naviex receive. Aut-::-mat:c
Signal Malysls ™ (ASA™) Easy-Mail™ Personal Mailbox, Built-in printer port,
20 LED tunming indicator, AC power supply, Host/KISS, 32K RAM, Multi-gray
level FAX/SSTV modem, CW key paddle jack and tons more. Options include
2400 baud modem (MFJ-2400, $69.95) and software with computer cables,

| for IBM compatible, Commodore 64/128, Macintosh and VIC-20

Prices and specifications subject lo change without notice or obligation.

- a deluxe MFJ Keyer using a Curtis 8044ABM
chip in a compact package that fits right on the Bencher iambic paddle!

This MFJ Keyer is small in size but big in features. you get iambic keying,
adjustable weight and tone and front panel volume and speed controls (8-50
.t WPM), dot-dash memories, speaker, sidetone and push button selection of
' automatic or semi-automatic/ tune modes. It's also totally RF proof and has
ultra-reliable solid state outputs that key both tube and solid state ngs. Use 9
volt battery or 110 VAC with MFJ-1305, $12.95.

The keyer mounts on a Bencher paddle to form a small (4-1/8 x 2-5/8 x 52
inches) attractive combination that is a pleasure to look at and use.

The Bencher paddle has adjustable gold plated silver contacts, lucite paddles,

You can buy just the keyer assembly, MFJ-422BX, for only $79.95 to mount

| Needie SWR/

New MFJ DC Power !utlet Saves you

base with non-skid feet.

12/24 Hour LCD Clocks

[ p—

i

519“‘ wrs-1088  S998 1078

Huge 5/8 inch bold LCD digits let you
see the time from anywhere in your
shack. Choose from the dual clock that
has separate UTC/local time display or the
single 24 hour ham clock

Mounted in a brushed aluminum frame.
Easy to set. The world's most popular
ham clocks for accurate logs. MFJ-108B
2x1x2;MFJ-107B 2Vax1x2 in.

Cross-Needle /& sgfes
SWR Meter "o T $5495

SALE!!
MFJ Cross-

e

Wattmeter has
a new peak
reading func- '
tion! It shows you SWH iurward and
reflected power in 2000/500 and 200/50
watt ranges. Covers 1.8-30 MHz.
Mechanical zero adjusts for movement.
S0-239 connectors. Lamp uses 12 VDC
or 110 VAC with MFJ-1312, $12.95.

Deluxe Code Practice
illator

MFJ-557
$92495

MFJ-557 Deluxe Code Practice Oscillator
has a Morse key and oscillator unit
mounted together on a heavy steel base
so it stays put on your table. Portable
because it runs on a 9-volt battery (not
included) or an AC adapter ($12.95) that
plugs into a jack on the side.

Earphone jack for private practice,
Tone and Volume controls for a wide
range of sound. Speaker. Key has
adjustable contacts and can be hooked to
your transmitter. Sturdy. BVax2Vex33% in.

MFJ Multiple DC Outlet

MFJ-1112

$2Q95

space and money. Hook it to your 12
VDC power supply and get 6 DC outlets
for connecting your accessories. RF

bypassing keeps RF out of power supply
from DC line outlet. 13Vex2%x2'2 in.
Nearest Dealer/Orders: 800-647-1800
MFJ ENTERPRISES, INC.
Box 494, Miss. State. MS 39762
(601) 323-5869; FAX: (601) 323-6551
TELEX: 53 4590 MFJ STKV
« One year unconditional guarantee = 30 day
money back guarantee (less s/h) on orders
from MFJ = Add $5.00 each s/h » FREE catalog
MF] . . . making quality affordable
1981 MFJ] Enierprises. Ing



LETTERS

Number 1 on your Feedback card

Pat DA2AA, APO NY Besides the is-
sues in the early 70s when you were
harping on the IRS, the Nov. 90 issue
was among the best | have ever read!
Keep 'em coming. | still remember our
eyeball QSO here in Wiesbaden in May
1980. | was the guy sitting in the front
row smoking cigarettes and drinking

And you 're still alive?. . . Wayne

Ben Bennett N7IVM, Bellevue WA |
have just read “'Never Say Die" in the
December copy of 73. As usual, when |
read your column, | proceed cautious-
ly, as | am never sure when something
is going to leap out at me.

This time, however, | was unable to
find any comments that | could dis-
agree with. As usual, it seems as if the
ARRL likes 1o start from behind the
eight ball. The RSGB, of which | am
also a member, has been working on
this conference for at least three years,
and they had no appeals for funds to
heip their effort. The inertia at the
ARRL HQ is enormous, and | wonder
whether you or | will live long enough to
see much change. However, | am sure
that that will nol deter you.

Name withheld |'ve started writing
some TV public service announcement
spots that will larget kids. As soon as
they are finished, I'll pass them along
for your input, and hopefully your sup-
port. I'd like these PSAs to be partof a
larger campaign, with the spots serv-
ing to pique interest. Thanks for your
encouragement. By the way, | spoke
with some locals about this project and
they thought that the ARRL should be
the only ones to promate ham radio,
that my ideas probably should be
turned over to ARRL HQ, and that even
if the spots were made, I'd never get
them aired without ARRL endorsement
(sigh). “‘Well,"" | replied, "'if the ARRL
wants to endorse them, greatl. If not,
Who cares?’’ Wayne, | think you
lurned me into an unreasonable man.

How does the League manage lo fosler
such complete idiocy? Your “locals"
are certifiable nitwits. . . Wayne

Clifton Crews WDA4MEI, Trussville
AL Last night a neighbor of mine was in
the shack, He is a CBer and a ''side-
bander."” He is fascinated with packet
and ATV, and is impressed with most
of what he hears on 2m, but after listen-
ing to a little 75m phone, he said,
“Man, on the lower side of 38 we
wouldn’t tolerate thal kind of crap!™ |
almaost split a side laughing.

| have listened in on some of his work
on channel 38, LSB. It sounds like we
all wish HF phone would sound. Well-
behaved but slightly irreverent, inter-
esting and well-done. This guy will
make a fantastic ham without code
.. .you see, he can't learn code. He's
dyslexic, and code is just nol in his
brain's portfolio. All these years, he
has been given the impression that he
Is not ““good enough’’ to be a ham be-
cause of his inability to use code. | look
forward to elmering him into a codeless
Tech ticket, and working some ATV
with him. He will be a better ham than

From the Hamshack

most of the crotchety old guys crying
doom and gloom.

Thaddeus A. Danley NZ3l, Eden
Prarie MN | completely support the
new code-free Technician license.
Hopefully we will all work 1o welcome
these new hams into the hobby.

Brett Breitwieser, Santa Cruz CA To
celebrate the advent of the new no-
code Tech license, I'm taking out a
subscription to 73. Thanks for the good
work! I've been reading your mag for
years. I'm 42 and a student of commu-
nications electronics at C.|.E., prepar-
ing for my radiotelephone op license.
Now I'll get a new no-code Tech ama-
teur's as well. Hope you will support
the reality as you've supported the con-
cept in the past.

This license is perfect for me since
it's VHF/UHF I'm really interested in
anyway. especially microwave. Let's
get a bunch of new Techs and fill up
those high bands before WARC!
Would appreciate articles on proper
procedures for new Techs and lots
more VHF/UHF/microwave!

| see lots of signs of the usual
stonewalling by the ARRL types on the
computer nets and in the clubs. The
new license is not for '‘real hams," it's
a "boxtop license,” elc. As though CW
means anything anymore! Really
laughable.

Let's make the new Tech license a
real mark of distinction, real operator/
builderftechnicians opening up the mi-
crowave bands for the amateur com-
munity. Let's use the new license to
juice up the amateur bands and help
America regain its technological excel-
lence.

Tuning the BBS: Ham #2 checks in on
2m after visiting ham #1 in intensive
care. Ham #3 on the repealer asks,
“"How is he?"" ""Nol loo well. You
should see all the tubes in him!" #£2
says, "'Gosh! All tubes. | didn’t realize
he was thal old!” This brings a BBS
response: That was shocking! Re-volt-
ing! Watt?!? At least that joke was cur-
rent! [They seem to use a lot of "Is" on
BBSs.] Another BBSer chimes in: We
all take chm-age to that joke. Do planar
transistors sing **Ohm on the Range?”
Where does the light go when it goes
out?

Hmmm, bad as packet. . .. Wayne

A bad response to no-code from N@
Of course it was to be expected. Did
anyone really think for a minute that the
VHF bands wouldnt turn into a gigan-
tic mess? And now thalt the feds have
given 2m lo the dogs, | hope that all of
the no-code supports are feeling a bit
like Judas. So much for saving 220 and
440, huh? Now all we need are re-
peaters set up exclusively for swap-
ping recipes! Oh, well, there's always
10m FM.

To which a YL ham replies Excuse
me? Going to the dogs? Swapping
recipes? Thatl's a sexist comment if |
ever heard one. I'll have you know the
examiner al my 13 wpm session said
my copy was among the best he'd ever
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seen, | don’'t see how passing code is
particularly more difficult than passing
a 45-question written exam on theory.
Depends on the person. If you listen to
14,313, those folks have all passed
their code—many at 20 wpm! The
problem with no-code isn’t going to be
people with a genuine interest in radio
who did not like CW. The drawback will
be people with an attitude problem
who think that if they've passed a code
exam that somehow makes them bet-
ler operators than someone who
hasn't. | hope you'll reconsider this CW

bigotry.

Jonathan D. Armendariz, FPO San
Francisco CA This lefter is in response
to your editorial in the Dec. "90 issue. It
makes me glad that somebody has the
same feelings | do. As an SWL, | pas-
sively listen to all the chaos going on,
and it gets rather wild in my hometown
(Los Angeles). | am not whining and
crying, but as a prospective ham, is this
what | have to look forward to? | want to
be a ham because | love to communi-
cate and make friends and hear from
people of diverse cultures. However, if
what | watch and listen continues, pret-
ty soon there won't be much of any-
thing left. Maybe the best we can do is
to get together and try harder to think of
some creative ways (o get people inter-
ested, such as high school or college
classes, new radio clubs, or maybe
even a (GASP!) modified no-code li-
cense, something to get the young in-
terested. Having the hobby dominated
by old, closed-minded men shut to
newcomers with new ideas, will cause
its demise. All in all, wait till the ITU
conference in 1992 and you'll see the
shock on people's faces. After all, we
are only hurting ourselves. | do appre-
ciate the way you stand on your convic-
tions, not being just another yes-man
of the ARRL. | look forward to getting
my ham ticket, but I'm concerned for
whal's ahead. [This letter was written
and answered before the FCC an-
nounced the new codeless license.—
Eds.]

If you'll notice—give it some thought—
the worst mess on the air is coming
from the least intelligent hams—chaps
you don’t want to waste a lot of time
with anyway. Never mind ‘em. Look for
the hams with at least double-digit 1Qs
and you'll do fine. . .. Wayne

Keith Baker KB1SF Soon after the
FCC announced the long-awaited
"codeless license,’ the following com-
ments were heard on some local re-
peaters in the Dayton area: “‘Hate to
see the code part go down the drain,
we'll get all sorts of trash on the air now
... Yes, maybe even them CBers. . .|
suppose the bands will really be over-
crowded now. . .Well, we can always
go to 10 meters_ . . They should give
us reguiars some new calls so we can
tell us apart from them. .. There you
go, they won't know beans about
radio...."”

Count the number of “them’'s" and
“they's'' versus the “'we's’"’ and
"us'es."” These "'concerns’’ about am-
ateur radio have been around for
years. |'m now firmly convinced we am-
ateurs are afflicted with an almost uni-
versal phobia that ANYONE who en-
ters the hobby AFTER ourselves is out
to royally screw it up for those of US
already here. | find it fascinating that
WE weren't too concerned about these
horrors when WE were trying to get our
first tickets.

Face il: The real challenge facing
amateur radio today is US! We 1alk
about helping amateur radio grow.
However, in our hearts, | believe many
of us are doing our level best to erect
barriers to keep THEM out. Have we
ever stopped to think that THEM was
US at one time? . . . Rather than erect-
ing barriers for THEM, | suggest WE
start making all our ""‘growth' talk
match our actions. How about becom-
ing an elmer to one of THEM? When
was the last time WE stopped by a
Novice band to help a Navice or Tech
with their code? When was the last
lime WE helped a newcomer put up
their first antenna, or helped one of
THEM set up their first shack, or an-
swered THEIR questions about courte-
ous operating practices? Who helped
US get started in our hobby? Isn't it
time WE returned the favor?

| suggest WE quit complaining, get
off our collective finals, and start set-

ling the example for our newcomers
.. . before our new folks mistakenly as-

sume the trash on 20 is the way it's
supposed to be done! Inaction now
may well seal the fate of our wonderful
hobby. If we lose it, we'll only have US
to blame!

Rick LaBrecque, Dixfield ME | recent-
ly passed my Novice and am diligently
working toward Tech and General. |
have an above average working knowl-
edge of electronics, and feel each how-
to article you print is great. Someone
out there will say, ''Boy, just what | was
looking for,” while the next guy will
say, "'Boy, I'd have 1o be a genius to
build this gadget.”” We certainly can't
please everyone,

What | would like to see is a Novice-
Tech column EACH MONTH, with ba-
sics, such as learning code, building
code oscillators, antennas, equipping
the ham shack, proper grounding pro-
cedures. . .. | firmly believe that the
MNovice-Tech column is important, as is
a General-Extra. . .. Not just a picture
In the magazine showing kids or who-
ever just got their Novice ticket. Please
talk this over, give it some thought, and
keep it fresh in your mind, and keep il
simple.

Rick, stay tuned. Wayne’'s got us work-
ing on a project that may be just what
you re looking for. . .. David N1GPH

David NAYHC/AE, London KY Hello, |
just thought | would send a quick note
1o tell you that | really enjoy your maga-
zine. | have been getting it at the local
bookstore,

Also, | wanted to say that | just
passed Extra last night, exactly 364
days after | took my Novicetest. lam 17
years old and a senior at my high
school. | am one of three hams there.
The other two are Techs.

| just wanted lo tell you that the three
of us are doing what we can to drum up
some support for ham radio. Next
week, we will be showing some video
tapes and giving a brief talk in our
physics class al my school. It seems
that when everyone hears '‘radio,"
they think of channel 19 and that thing
intheir dashboard that puts out 100 dB.
Anyway, we are doing what we can in
our school paper 10 generale some in-
terest.

David, | sure would like lo see copies of
what you're doing in your school pa-
per. . .. David N1IGPH
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Number 2 on your Feedback card

NEVER say DIE

Wayne Green W2NSD/ 1

Avoiding Cancer

The recent American Cancer
Society report on the connection
between animal fat and colon can-
cer was almost enough to get
some Big Mac customers’ atten-
tion. ACS president Dodd said,
""Studies indicate that as many as
80% of all cancers may be related
to the environment and things we
eat, drink and smoke."’

| suspect the good doctor is be-
ing conservative. Within a few
years, if he doesn’'t smoke, | ex-
pect him to upgrade that to near
100%. | know |I'm eating plenty of
fiber, very little red meat, avoiding
smokers, smog and magnetic
fields. Of course | could still get
shot by the Mafia for screwing up
their investments in the music and
magazine distribution business-
es, but that's a health hazard |
accept as a trade-off.

Sure, | like rare beef. Love it.
But not enough to sacrifice sever-
al years of my life for the pleasure.

| truly feel sorry for nicotine ad-
dicts who know they are devastat-
ing the last few years of their lives,
but still are unable to stop smok-
ing. They know it means cancer,
heart trouble, emphysema, end-
less oxygen tank rentals and a
nursing home, but even so the ad-
diction is too overwhelming for
them to stop.

The impact of magnetic fields,
which is finally getting some me-
dia coverage, is almost enough to
get you to re-read my old killer
blanket editorials. Some blanket
manufacturers are paralleling
their heating wires to cut down the
60 Hz radiation, but that doesn't
reduce the destructive thermostat
switching transients. Have you
bought comforters and wool blan-
kets yet? Moved your linear away
from the operating position yet?

it's still macho for college stu-
dents to drink beer. ..the more
they can drink, the more the ma-
cho. Other than death by highway,
| don’t know any way to discour-

age that age-old rite. Kids live and
die for macho, just like men.
When we can convince kids it's
stupid to smoke and stupid to
drink, we’ll be progressing. Kids
hate being stupid. It isn't cool. But
how can we get the message
across when dad, their prime role
model, smokes two packs a day
and tosses down a six-pack while
watching ball games on TV every
night?

Food is my addiction, so | know
what it feels like to crave a fix. It
calls for every shred of moral fiber
| can muster to keep from overeat-
ing. Show me a delicious, luscious
homemade apple pie and I'll show
you a truly desperate man. Quit-
ting smoking can’t be much more
difficult than breaking the eating
habit. Oh, the torments! It isn't
hunger. It's like the kitchen has
this enormous magnet. Every
time my guard is down it exerts
this black-hole-like attraction.

It was 19 years ago | decided to
hell with being fat. No pills, no

QSL of the Month To enter your QSL, mail it in an envelope to 73, WGE Center, Forest Road, Hancock, NH 03449. Attn:
QSL of the Month. Winners receive a one-year Subscription (or extension) to 73. Entries not in envelopes cannot be accepted.
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canned diets. . . just a 1500 calo-
rie a day diet and | took off 85
pounds at about ten pounds a
month. I'd seen too many people
drop dead from losing weight too
fast, so | took it slow and easy.
And I've kept it off pretty well. It
can be done, even by a foodaholic
like me.

Now stop grumbling about me
trying to reform you. Sure, | know
that most of you will get mad at me
for butting into your life. But if
even 1% have the guts to change,
I'm willing to live with the hate. All |
want you to do is live longer,
healthier and happier. | want you
to make enough money soitisn'ta
problem. And | want to do every-
thing | can to keep amateur radio
going so we can all both enjoy it
and use it to help our country re-
gain its industrial and financial
strength.

Now, for you fatties. . . oh, | see
you waddling around the
Hamvention with your big fat guts
hanging out over your belt. Here’'s
how | lose weight. Breakfast |
have a glass of fresh squeezed
orange juice, a bowl of All-Bran
with a banana and whole milk.
Lunch is a bowl of oat bran with a
half slice of English muffin toasted
and a half grapefruit. Dinner |
have a boiled quarter of cabbage
(with a little butter), a chicken
thigh and some spinach (or broc-
coli, kale, collard greens, turnip
greens). | cook the thighs (all fat
removed) with lots of onions in
white wine (add some red pepper
for heat). .. mmmm. . .or broil
‘em with curry powder on 'em. A
little cranberry sauce spices it up.

Yes, | know, you thought you
bought a ham magazine, not a
health book. You'd prefer a nice
big fried ham slice with candied (a
little brown sugar) yams and a
fried pineapple slice, right? Okay,
but just on Friday night, then it's
back to your diet. And don 't gorge.

No snacks. No potato chips,
Doritos or cheese balls. No beer.
No Coca-Cola. You're drinking
water now, and lots of it. Flush out
that stuff which has been clogging
your system for years. If you have
to add something to the water,
make itice. Oh, okay, tea or coffee
(decaffinated) is okay. Actually,
green tea is supposed to be fan-
tastic for you. I've got to get some.

You won't get hungry with that
kind of diet. . .other than a psy-
chic hunger. That’'s when you find
out whether you or your own per-
sonal devil is stronger. It's “a"
devil, not The Devil. He's busy
down in Newington dancing with

Continued on page 61



TM-731A/631A

144/450 and 144/220 MHz
FM Dual Banders

¢ Extended receiver range
(136.000 - 173.995 MHz)on 2 m; 70
cm coverage is 438.000 — 449,995
MHz; 1-1/4 m coverage is 215 -

229 995 MHz. (Specifications guar-
anteed on Amateur bands only. Two
meter transmit range is 144 — 148
MHz. Modifiable for MARS/CAP.
Permits required.)

e Separate frequency display for
“main” and “sub-band’

e Versatile scanning functions.

Dual scan, and carrier and time
operated scan stop.

« 30 memory channels.

Stores everything you need to make
operating easier. Two channels for
“odd splits”

» 50 Watts on 2 m, 35 watts on 70 cm,
25 watts on 1-1/4 m.

Approx. 5 watts low power.

o Automatic offset selection.

¢ Dual antenna ports.

® Automatic Band Change (A.B.C.)
Automatically changes between
main and sub-band when a signal
is present.

¢ Dual watch function allows VHF
and UHF receive simultaneously.

e CTCSS encode/decode selectable
from front panelor UP/DWN keys
on microphone.

(Encode built-in, optional
TSU-6 needed for decode.)

e Balance control and separate

squelch controls for each band.

¢ Full duplex operation.

e Dimmer switch.

* 16 key DTMF/control mic.
included.

e Freguency (dial) lock.

Optional Accessories: ‘
» PG-4H Extra interface cable

for IF-20 (for three to four radios)
« PG-4J Extension cable kit for
IF-20 DC and audio » PS-430
Power supply » TSU-6 CTCSS
decode unit - SWT-1 2 m antenna
tuner - SWT-2 70 cm antenna tuner
» SP-41 Compact mobile speaker

» SP-50B Deluxe mobile speaker

+» PG-2N DC cable = PG-3B DC line
noise filter - MC-60A, MC-80, MC-85
Base station mics. * MA-700 Dual
band 2 m/70 cm mobile antenna
(mount not supplied) = MB-11 Mobile
bracket « MC-43S UP/DWN hand mic.
» MC-48B 16-key DTMF hand mic.

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

PO. BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-574 5

KENWOOD ELECTRONICS CANADA INC.
PO. BOX 1075,959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOOD
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KENWOOL

TS-14OS/6808

HF transceiver with general
coverage receiver.

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

e Covers all HF Amateur bands
with 100 W output. General cover-
age receiver tunes from 50 kHz to
35 MHE (Recerver specilicalions guaranieed
from 500 kMz 1o 30 MHz) Modifiable for HF
MARS operation. permit required),

¢ All modes built-in. LSB, USB, CW,
FM and AM.

e Superior receiver dynamic range
Kenwood DynaMix ™ high sensitivity
direct mixing system ensures true
102 dB receiver dynamic range.

* New Feature! Programmable band

marker Useful for staying within the

limits of your ham license. For con-

1o prevent QRM to
ticipants.
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Aftordable DX-ing!

* Famous Kenwood interference
reducing circuits. IF shift, dual noise
blankers, RIT, RF attenuator, select-
able AGC, and FM squelch.

*M.CH/VFO CH sub-dial. 10 kHz step

tuning for quick QSY at VFO mode,
and UP/DOWN memory channel

for easy operation

* 31 memory channels. Store fre-
quency, mode and CW wide/narrow
selection. Split frequencies may be
stored in 10 channels for repeater
operation.
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¢ Selectable full (QSK) or semi
break-in CW.

* RF power output control.

* AMTOR/PACKET compatible!

e Built-in VOX circuit.

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

Optional Accessories:

* AT-130 compact antenna tuner

* AT-250 automatic antenna tuner

* HS-5/HS-6 headphones

*» [F-232C/IF-10C computer interface
* MA-5/VP-1 HF mobile antenna

(5 bands)® MB-430 mobile bracket

* MC-43S extra UP/DOWN hand mic
* MC-55 (8-pin) goose neck mobile mic.
* MC-60A/MC-80/MC-85 disk mics
* PG-2S extra DC cable » PS-430
power supply ®* SP-41/SP-50B mobile
speakers ®* SP-430 external speaker

* SW-2100 SWR/power meter

* TL-922A 2 kW PEP linear amplifier
(not for CW QSK)* TU-8 CTCSS tone
unit ® YG-455C-1 500 Hz deluxe CW
filter, YK-455C-1 New 500 Hz CW filter

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

PO BOX 22745, 2201 E. Dominguez Street

Long Beach, CA S80801-5745

KENWOOD ELECTRONICS CANADA INC.
Fi.fi'”-,h" /5 ‘: '_!":m:f Wit

Mis wga, Ontano, Canada L4T 4C2
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Number 3 on your Feedback card

EDITED BY LINDA RENEAU KATUKM

Bill to Protect Amateur
Radio

On January 3, Rep. Jim Cooper (D-TN)
introduced H.R. 73, a bill to prevent the loss
of radio spectrum by the Amateur Radio
Service. Cooper is a member of the House
Subcommittee on Telecommunications and
Finance, where the bill is likely to be sent for
consideration. H.R. 73 is also known as the
Amateur Radio Spectrum Protection Act of 1991.

The legislation proposes that ''the Federal
Communications Commission shall not dimin-
ish existing allocations of spectrum to the Am-
ateur Radio Service after January 1, 1991.
The FCC shall provide equivalent replace-
ment spectrum to the Amateur Radio Service
for any frequency reallocation after January 1,
1991."

ARRL President Larry Price W4RA wel-
comed Rep. Cooper's support of the Amateur
Radio Service and expressed the hope that
many congressmen will join him as co-spon-
SOrs.

Says Cooper: “I've come to believe that
amateur radio operators are a valuable nation-
al resource, and | hope to see that they keep
the necessary radio spectrum to enable them
to be around for many years to come.™’

Congress found that (1) there are more than
490,502 licensed amateurs in the U.S.; (2) the
amateur operates with a solely personal, non-
pecuniary interest; (3) one of the basic purpos-
es of the amateur is to assist in emergency
communications; (4) amateur radio operators
have reliably provided emergency communi-
cations; and (5) the FCC has taken actions
(see the next news item) which resulted in the
loss of over 100 MHz of spectrum to amateurs.
TNX ARRL via MCimail; HAMNET; and W5YI

Report.

220-222 Battie Lost

The fight to keep the lower two mega-
hertz of the 1.25 meter band from realloca-
tion appears to be over, and ham radio has
lost. On December 5, 1990, the U.S. Court of
Appeals for the District of Columbia Circuit
denied the ARRL petition for review of the
FCC order reallocating 220-222 MHz to the
Land Mobile Service. In rendering its deci-
sion, the Court concluded that by law it had to
give great deference to the views of the Com-
mission. It also stated that it could not say that
the Commission did not arrive at a reasoned
decision about the best way to advance the
public interest, convenience, or necessity.

The ARRL and the amateur community
have no other legal recourse open to them
other than clear legislation by Congress. Edi-
tor Art Reis K9XI of 220 Notes spoke with
ARRL General Counsel Chris Imlay N3AKD,
and learned that the appeals court was the last

stop in the legal process. The FCC is now in
the position to set a date when hams must
vacate 220—222 MHz.

Meanwhile, UPS is going to have to share
the “new’ 220-222 MHz "‘land mobile™ band
with the military. The Army requested and was
granted an experimental license permitting its
use of the entire 1.25 meter band. The Army
plans to conduct basic research in buried
mine detection in the Arizona desert using
2.918 megawatt ERP transmitters and sensi-
tive receivers mounted in helicopters. Loral
Corporation has developed the new system
and will be overseeing the tests under the
callsign KA2XAV, which expires on May 1,
1992. The signal bandwidth will be 10 MHz
with a 100 nanosecond pulsed CW duration.

Before the 1979 WARC, the military in-
formed the FCC that it would not require ac-
cess to the 1.25 meter band after January
1990. Recent developments in the Middle
East may in part be responsible for the mili-
tary's decision to retain access. The type of
research, and the geographical conditions un-
der which it is being performed, make this
appear very likely. TNX Westlink Report,
Numbers 591, 592,

U2MIR On the Air

Soviet Cosmonaut Musa Manarov U2MIR,
one of the first operators who brought
amateur radio to space fwo years ago, is
back on the air from Mir. During his last tour of
duty, lasting 366 days, he spent much of his
free time operating primairly on 145.55 MHz
simplex FM.

A new packel radio setup is now operational
on Mir. You can connect to Musa's BBS by the
command C U2MIR-1 when he is not operal-
ing live packet on 145.55 MHz. Also included
is a voice synthesizer to transmit bulletins in
Russian, German, and English. The Mir sta-
tion uses a higher power multi-mode amateur
transceiver than the one in SAREX opera-
tions, and the antenna is mounted outside of
the space vehicle. These two items, plus Mir's
51 degree orbital inclination, make U2MIR's
station accessible to most hams worldwide.
TNX Westlink Report, Number 592, and
NE6BVU.

WAC with 50 mW

After building the FIRE-BALL transmitter
from the November '90 issue, Mike Mayer
W5ZPA of New Orleans set out to work as
many countries as he could on 10m. Using
just 50 mW on 28.060 MHz, Mike worked all
continents in under 10 days! He now has a
total of 16 countries and 20 states, Included in
his list was a contact with the ZS9Z DXpedi-
tion at Walvis Bay, proving that you don’t need
multikilowatts to work those rare ones! TNX
K7IRK and WABYPE.

Half a Billion Miles. . .

On September 27, 1990, a new record
for low power communications was set.

. Bill Brown WBBELK, operating from the

W2NSD/1 ham shack at 73 headquarters,
successfully copied a 2.89 yW CW message
on 28.638 MHz transmitted by Bob Moody
K7IRK in Palestine, Texas. Bob was using a
keyed HP-608D signal generator hooked up to
a 3-element beam. Based on a distance of
1602 miles, this works out to over 519 million
miles per watt.

Young Speakers Wanted

Carole Perry needs good speakers and
presenters under 18 years of age for the Day-
ton Hamvention this April. She will be present-
ing “Youth in Ham Radio.” She also urges
every ham to bring a nonham child or young
person to the Hamvention. Carole's address
is at the top of her column, '"Hams with

Class,’ in this issue.

Satellite News

AMSAT-OSCAR-10 is supporting Mode B
transponder operations. Apparently it is re-
ceiving sufficient solar panel illumination. The
transponder may be used carefully at all
points of the orbit except MA 254-006 when
eclipses occur. If beacon or transponder sig-
nals show signs of FMing, users should cease
all transponder use immediately.

Both of Fuji-OSCAR-20's transponders,
JA and JD, have been turned on by the
command stations. It was determined that
transponder operation has little effect on the
internal battery temperature.

Since mid-August, FO-20 has been in a non-
eclipsing orbit, which means it has been con-
stantly in sunlight. The battery temperature
has risen to about 40°C. For normal opera-
tion, the battery temperature should be be-
tween 0 and 5 degrees. The command team
for FO-20 will be monitoring the telemetry, and
if they judge it necessary for the satellite’s
well-being, they may, without warning, turn
off the transponders. TNX Westlink Repont,
Number 591.

TNX. ..

. . .to all our contributors. You can reach
us by phone at (603) 525-4201, or by mail at
73 Magazine, Forest Rd., Hancock NH 03449;
and by e-mail on CompuServe ppn
70310,775, MCI Mail “WGEPUB" and the 73
BBS at (603) 525-4438 (300-2400 bps), 8
data bits, no parity, one stop bit.
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The SAREX STS-37
Mission

The STS-37 Atlantis mission, currently
planned for early April 1991, will launch the
Gamma Ray Observatory (GRQ), the second
of NASA's great observatories (the first was
Hubble). Pilot Ken Cameron, a ham before
becoming a NASA astronaut in 1984, is ex-
tremely enthusiastic about flying a SAREX ex-
periment aboard his flight. He encouraged his
fellow crew members to become hams, and all
five astronauts now have their tickets.

The crew for the mission will be Comman-
der Steve Nagel, pilot Ken Cameron, and mis-
sion specialists Jerry Ross, Jay Apt, and Linda
Godwin. During the five-day mission that the
crew will deploy GRO, Jay Apt and Jerry Ross
will perform an EVA (ExtraVehicular Activity,
or spacewalk) to evaluate Crew Equipment
Translation Aids (CETA). These experimental
space station '"scooters’’ were designed to
transport the astronauts from one portion of
the structure to another, and to perform some
mid-deck experiments, including SAREX. The
SAREX STS-37 setup will use the same hard-
ware and frequencies as the STS-35 setup,
with the addition of amateur television.

On STS-37, live fast scan television (FSTV)
will be uplinked from the ground on 70 cm.
SSTV transmissions and reception to and
from the shuttle will also be performed. NASA
has been checking out a variety of portable
home cameras for use aboard the shuttle. An
8mm Sony VCR/video camera will record the
results from the mission’s experiments. A
Panasonic VCR/monitor, model PV-M429, will
be used for slow and fast scan reception
aboard the shuttle. The home model has been
painted and wrapped in copper foil to reduce
inflammability and EMI.

Since the Mir contact wasn't successful on
the STS-35 mission, it will be a fairly important
priority for STS-37. The crew's schedule may
even be rearranged to make it possible.

Pilot Ken Cameron KB5AWP became an
astronaut in 1984. STS-37 is his first shuttle
mission. A Lieutenant Colonel in the Marines,
he's clocked over 3,000 flying hours in 46
different types of aircraft. Since coming to
NASA, he has worked on a Tether Satellite
which will be launched next year. He's also
worked on flight software testing, launch sup-
port at the Kennedy Space Center, and, ap-
propriate for a ham, as CAPCOM (Capsule
Communicator) for the STS-28 -29, -30, -33,
and -34 missions. Besides ham radio, he en-
joys flying, athletics, hunting, fishing, wood-
working, and reading.

Commander Steve Nagel N5SRAW first
flew as a mission specialist on the STS-51-G
mission in July 1985. Three satellites and a
free-flying platform were launched. He was
also a pilot on the German Spacelab D-1 mis-
sion, 61-A, in October 1985. Challenger’s last
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The all-ham crew of STS-37: Seated (I to r) are Ken Cameron KBSAWP, Steve Nagel NSRAW and
Linda Godwin N5RAX. Standing (I to r) are Jay Apt NSQWL and Jerry Ross KB5OHL.

mission, it carried a record eight people into
space. When he flies as the commander of
S1S-37, he will become the first person to
have flown aboard the shuttle in all three posi-
tions.

Mission Specialist Jerry Ross (who will be
getting a new calisign) flew on Atlantis s sec-
ond mission, 61-B, in November 1985. The
crew deployed three communications satel-
lites and performed in-orbit drug manufactur-
ing experiments. But the highlight of the flight
was a spacewalk by Jerry and astronaut
Woody Spring. They built two large, experi-
mental tinkertoy-like structures for evaluating
crew assembly procedures which may be
used to build NASA's permanent space sta-
tion in the future. Jerry's second mission was
the Atlantis STS-27 secret defense depart-
ment mission in December 1988 that de-
ployed a radar spy satellite. By coincidence,
Jerry closed the airlock hatch on the last U.S.
spacewalk back in 1985, and he will open it
back up on the next spacewalk, STS-37's
CETA experiment.

Mission Specialist Linda Godwin NSRAX
joined NASA in 1980 as a flight controller and
payloads officer for several shuttle missions.
Before joining NASA, Dr. Godwin, a rated pri-
vate pilot, taught physics at the University of
Columbia in Missouri and received several
assistantships to conduct research in low tem-
perature solid state physics. Selected by
NASA in 1985, Dr. Godwin became an astro-
naut. She has worked with flight software veri-
fication, mission development, deployable
loads, and Spacelab payload integration.
STS-37 will be her first spacefiight.

Mission Specialist Jay Apt N5QWL
worked for NASA's Jet Propulsion Laborato-
ries in Pasadena, California, from 1980-82 in

their Earth and Space Science Division as a
scientist for the Pioneer Venus mission. In
1985, he became an astronaut, During his
early days as an astronaut, one of Dr. Apt's
jobs was to set up crew procedures for deploy-
ing and repairing GRO. He was lucky enough
to get assigned to deploy GRO as his first
shuttle assignment.

Compared to earlier shuttle ham experi-
ments, STS-37 mission activities are more
flexible. Since it isn’t a Spacelab mission, the
crew will wake and sleep at the same time,
instead of working on different shifts. With a
more relaxed schedule, the crew will have
more time to take in the view, and hopefully,
more time to operate SAREX. With an all-ham
crew, it's possible that SAREX will be operat-
ed almost continuously in either voice or pack-
et mode.

Based on a preliminary fiight plan with an
April 8, 1991 launch date at 14:14 GMT, the
Atlantis’s orbital parameters will be:

Shuttle# STS-37
Element Set JSC-002

Epoch 91098.6250
Inclination 28.4632
RAAN 240.1995
Ecc 0.0006984
Arg Perigee 279.2831
Mean Anomaly 332.4544
Mean Motion 15.37981811
Decay Rate 2.3 E-04
Epoch Rev 1

TNX Philip Chien. 5

See Philip's article ''Hams in Space"' in this
issue.



M any of us have had problems under-
standing the new microsat technolo-
gies and putting the hardware together to
ensure success.

This is the account of one old ham who has
achieved success through dogged determina-
tion and the old ham approach of trying some-
thing until you find out what works. Another
approach is to ask an expert, but sometimes
it’s difficult to find the right expert. Here are
some hints to help you get the most out of
orbiting packet!

The specific equipment covered here is
probably typical of many ham shacks. The
transceiver is a Yaesu FT-736R with a PK-
232 TNC, and a TAPR PSK modem and
disconnect. The antenna system is a home-
brew quagi driven by a Kansas City Tracker
and an old IBM PC/AT.

Receive UO-11
Telemetry with your PK-232

This simple modification will allow you to
copy the telemetry text directly from the Uni-
versity of Surrey’s UoSAT-OSCAR 11.

UO-11 downlinks its telemetry via 1200
baud ASCH with an inverted bit format on
145.825 MHz FM. Reinhardt Richter
DJ1KM came up with a modification to the
PK-232 which will receive this format.

The modification consists simply of using
an unused inverter in the PK-232. You install
a small switch to move this in and out of the
circuit. See Figure 1; the procedure is as
follows:

I. Solder a jumper wire between U-15, pin
6, and U-15, pin 1.

2. Break the circuit board trace connecting
U-15, pin 6, and JP-4 at **A.""

3. Mount an SPDT switch on the front
panel. The right-hand side above the power
switch 1s suggested.

4. Connect the center of the switch to JP4.

5. Connect one side of the switch to U-15,
pin2.

6. Connect the other side of the switch to
U-15, pin 6.

When the newly added switch is in one
position, the PK-232 will receive normally.
When it's in the other position, all data
received by the PK-232 modem will be in-
verted before reaching the B530. This is
essential for receiving UoSAT 11, and you
will need to make some parameter changes
to the PK-232 as follows: MODE ASCII,
ABAUD 1200, WIDE ON, MFILTER
$80, and AFILTER ON.

The AFILTER is only available in PK-
232 units with the 1989 firmware. If your
unit does not respond to the AFILTER com-
mand, just ignore it. It will still work fine
with the UoSATS.

The TAPR PSK Modem

This sophisticated hittle unit comes from
Tucson Packet Radio in kit form. Except

Packet with the Microsats

The secrets of success.

by David Medley KIGQE
A 5 [t L .
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Figure 1. PK-232 maodification for UoSAT-11

telemetry reception.

for a few exceptions noted below, the instruc-
tons are well-documented and clear.

If you follow the instructions carefully, the
unit should work. However, there are a few
points to consider.

Because all the packet microsats use
Manchester coding for the uplink, the left-
hand switch on the modem must be “‘up’’ in
the MAN position.

Next, the loop-back tests on page 40 of
the instructions are merely to confirm that
the Manchester circuitry is functioning.
Do not infer from this test that the loop must
lock at 9600 bps when receiving satellites,
This is simply not the case; the loop always
locks at 12.8 kHz when in the operational
mode.

This misunderstanding 1s compounded by
an error on page 41 of the TAPR instructions.
The sixth instruction reads, “*With a frequen-
cy counter at TP2, adjust R80 for a reading of
12.8 kHz.”" As RBO merely sets the internal
clock in the modem, you can turn it all day
without effecting the frequency at TP2!! If

Microsat Frequencies

Microsat Downlink Uplink Comments
UD-14 435070 145875 9600 bps FSK (FM) up & down
(UoSAT-14) 1200 bps AFSK (FM) up & down
AD-16 437.026 145900 1200 bps BPSK (SSB) down
(PACSAT)
437.051 145920 1200 bps AFSK (FM) up with
AX 25 Manchester encoding
2401.143 145940
145 960
DO-17 145825 None 1200 bps AFSK (FM)
(DOVE) 2401 22
WO-18 437.075 1265ATV 1200 bps BPSK (SSB) down
(WEBERSAT) 437.102 Fast Scan Video up
LO-19 437125 None CW Beacon
(LUSAT) 437.126 145840 1200 bps BPSK (SSB) down
437154 145860 1200 bps AFSK (FM) up
145.880
145.800
FO-20 435910 145850 1200 bps BPSK (SSB)down
(Fuj-OSCAR) 145880 1200 bps AFSK (FM) up
145.910

Number 4 on your Feedback card

you substitute R33 for R80 in the instruc-
tions, all becomes immediately clear. Do not
touch R80 under any circumstances once you
have set it in accordance with the instructions
on page 31.

If you are still having difficulties with these
adjustments and loop-back tests, try changing
the 4046 pLL chip at U-6. Of those tried,
Motorola’s 4046 chips have been the most
successful. You can get them from JIM-
PAKS, Radio Shack. or electronic parts sup-
ply houses.

When adjusting the AFC *‘dead band™’
as described on page 31, be careful to get
this as accurate as possible. Remember that
the FT-736 will track in 10 Hz steps, so you
don’t want the *‘dead band’’ to be too wide.
25-30 Hz has been found to be a good choice.
For the FT-726, this needs to be wider to
accommodate the 25 Hz steps. If the mo-
dem tracks with the tune indicator not cen-
tered, try small adjustments to R61 while
copying live data from a satellite, and re-
check the "‘dead band.’” Best operation is
obtained when the TAPR modem loop is
properly centered.

When wiring the modem, you'll be asked at
specific points to decide whether your unit is
a TNC-1 or a TNC-2. The PK-232 has the
same clock arrangement as the TNC-1. Espe-
cially note page 23 of the instructions. Be
sure the orange wire is connected to pad 2 if
you are using a PK-232.

The interconnection cables are straight-
forward—if you can call putting on DIN con-
nectors and 8-pin mike plugs “‘straight-
forward™'!! Follow the instructions for the
FT-726R on page 44 and be sure you make up
the cable to connect between the modem TNC
audio outlet and the PK-232 radio outlet.
When completed, you should have the fol-
lowing connections:

1. From TNC Data to the modem discon-
nect.

2. From TNC Audio to the radio | (or 2)
outlet on the PK-232.

3. From the VHF and UHF connectors
on the modem, a single 6-conductor, shield-

ed cable connecting to an 8-pin mike
plug and a phone jack on the front of the
FT-736. The connections for the 726 are
similar,

When putting on these connectors, hold
the connector body in a vice, as you need
both hands free for the job. Avoid too much
heat, which can damage the insulating ma-
terial on the connectors. If you use the high-
quality DIN connectors supplied by TAPR,
the cable will fit tightly inside the rubber
boot. A little petroleum jelly on the cable
solves this problem nicely.

Before actually trying to receive live ma-
terial off the air, it’s useful to try the system
out with an audio tape. You can get one
from AMSAT at a modest cost.

The most useful is one which has AO-13
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telemetry on one side and Fuji-OSCAR trans-
missions on the other. The AO-13 material is
not germane to this discussion, but the Fuji
material is of considerable value. Feed the
output of the tape recorder directly to the
phone plug on the cable going to the modem.
Fire up the PK-232 and you should be re-
cewving FO-12 material without any trouble.

The Right Settings

Now we are ready to get on the air. The
first thing to do is to re-configure some of the
parameters in the PK-232. The following has
been found successful: DWAIT 32, FRACK
6, FULLDUP ON, HEADERLN ON,
MAXFRAME 2, PACLEN 32,
PACTIMINT 10, and TXDELAY 64. On
the TAPR modem, the lefi-hand switch is
“‘up”’ or on MAN, and the next, center. Then
the next is ““up’” or ON, and the right-hand
switch is “*up”” or JOINT. Set the audio gain
control on the radio so that the left-hand bar
display on the modem is around the 7th or 8th
bar. Tune in the microsat downlink until the
right-hand bar display indicates that the loop
1s centered. (When you were adjusting the
modem, you determined which bar would
indicate this.) An oscilloscope connected to
the PK-232 is a great help, and if you have a
suitable one you might consider leaving it as
part of the permanent installation. I use a
Kenwood SM-220.

Put the loop-centered switch in the STEP
switch to either USB or LSB, depending on
your receiver tuning. Use whichever setting
tracks correctly. The loop should remain cen-
tered throughout the satellite pass, and should
not flicker either up or down. If it does, your
““dead band™" is too wide.

If all is well, you should now be receiving
the downlink perfectly. First, try connecting
to your station through either Pacsat or Lusat.
For example, KI6QE V LUSAT-1. Keep the
transmitter output to 20 watts or less, and use
the FM-N position on the FT-736. If you are
using an FT-726, be sure the deviation is less
than 3 kHz. You should connect almost im-
mediately. Be sure you are using the correct
uplink frequency; see the table. You don't
have to track the uplink frequency for
Doppler since the microsat has sufficient
bandwidth to compensate. However, if you
are a purist, you may want to adjust the uplink
frequency at the beginning, center, and end
of the pass to maintain continuous connect.

Now you can try FO-20. First, tune in the
downlink as before on435.910 MHz, then try
to connect with the Mailbox. Use the callsign
8J1JBS. Please note that there is no digipeat-
er, so do not try to connect to yourself. It
won't work. When you get the connect, wait
for the prompt JAS > . If you issue a com-
mand before this, you'll get frame-reject re-
sponses, and you'll have to disconnect and
start again. Pressing H will bring a short help
screen, and you can go from there.

All these packet microsats have four uplink
frequencies. You can select the appropriate
uplink frequency in accordance with the fol-
lowing formula, suggested by HB9AQZ to
avoid congestion on the uplinks: 1. If your
callsign ends in a letter from A-G; 2. if your
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callsign ends in a letter from H-M,; 3. if your
callsign ends in a letter from N-T; and 4. if
your callsign ends in a letter from U-Z.

Now, a word about the FT-736 radio. It has
a small jack on the back that short-circuits
most of the audio processing circuitry. This
DATA IN/OUT jack is well worth using for the
FM data input from the PK-232. Instead of
connecting from the TAPR modem to pin 8
on the mike connector, take it to the sleeve of
a miniature stereo connector and plug this
into the above jack. Don’t forget to include a
ground connection as well.

You will be surprised at the improvement
in your uplink performance. Connection is
usually achieved at the first or second at-
tempt, and through-put is as good as or, In
many cases, better than with the local terres-
trial BBS. You can even do better than this by
taking this connection directly to the junction
of R32 and C39 in the TX unit of the 736, but
unless you are willing to get into your new
and expensive radio with a soldering iron, I
suggest that you forego this dubious pleasure,
and put up with the *‘substandard’” perform-
ance as described above.

The Software

A number of packages are available. Most
of us start with a simple communications pro-
gram, such as PC-TALK or PROCOMM, to
interface the computer and the PK-232. This
is adequate and flexible, but you have to set
things up and remember key commands. PC-
PAKRATT from AEA conveniently auto-
mates most of the functions you need, but it’s
hard to modify, and it hasn’t been updated for
the latest developments.

For example, if you want to use KISS or
some of the newer commands, you have to
resort to dumb terminal mode, which has no
real advantage over the simpler communica-
tions programs above.

A newer shareware program called LAN-
LINK retains most of the automation of PC-
PAKRATT while keeping the flexibility of
the simpler programs. You can obtain this
from many BBSs and CompuServe.

The Quagi System

The installation described uses a dual
home-brew quagi system with 2 x 9 elements
on 2 meters, and 2 x 16 elements on 70cm
with auto tracking, as already indicated. Oth-
ers have obtained perfectly satisfactory oper-
ation with vertical antennas for both transmit
and receive. If you choose to go this route, be
prepared to put more RF power into the an-
tenna; you'll need at least 100 watts EIRP. If
reliable performance is your goal, experience
indicates that perhaps 200 watts EIRP is a
better figure.

Finally, what about all that neat telemetry
that pours onto our screens? What does it all
mean? It's a running commentary on the
health of the satellite. There are programs to
decode this data into more meaningful num-
bers. A program called TLMDC is available
from some BBS facilities as well as from
AMSAT. This decoder requires your PK-232
to be in KISS mode to operate properly.
TLMDC takes binary data from the downlink

H

and writes it directly to disk, or decodes it to
the screen or another disk file. KISS is avail-
able on all PK-232 machines. However, if
you don’t have the 1989 firmware, you need
to change the following parameters to get into
the KISS mode: KISS ON, HPOLL OFF,
PPERSIST ON, RAWHDLC ON, CON-
MODE TRANSPARENT, and HOST
ON. If you have the 1989 firmware in your
PK-232, all you have to do is type KISS ON
at the CMD prompt.

As soon as you have entered these parame-
ters, exit the communications program and
bring up TLMDC by typing TLMDC
COMI1:1200,n,8,1. You will be able to see
the actual telemetry in meaningful numbers.

Another program, WHATS-UP, is avail-
able from Joe Kasser G3ZCZ at P.O. Box
3419, Silver Spring MD 20918. It doesn’t
require KISS, having its own communica-
tions program, and it's probably the best way
to go if you are just starting up.

There are two land-line BBSs which carry
AMSAT news and the software referred to in
this article. The official AMSAT board is
operated by the Dallas Remote Imaging
Group at (214) 394-7438. In Southern Cali-
fornia, the California Astronomers Group
has a section in their BBS, phone number
(714) 738-4331, for AMSAT: it carries the
same material as the Dallas BBS. I'd be more
than happy to assist you with problems in
similar systems; you can write to the address
below, but please send an SASE with your
request.

Since this article was first prepared some
dramatic new developments have taken place
in the Microsat World. Both LUSAT (LO-
19) and PACSAT (AO-16) have new BBS
software loaded and operating. To take ad-
vantage of these very advanced technology
satellites you will need the following soft-
ware packages in your ground station. These
are obtainable from AMSAT,

PB.EXE This program allows you to copy
broadcast bulletins, etc.

PG.EXE This allows you to get a file di-
rectory and to up and download files.

PFHADD.EXE This prepares files for up-
loading. You cannot upload without first us-
ing this utility.

PHS.EXE This processes downloaded
files and allows you to display their contents.

It 1s important to note that PG requires your
TNC to be in the TRANSPARENT mode,
whereas PB requires KISS mode. This causes
PK-232 users some inconvenience in switch-
ing from one program to the other whereas if
you are using a TNC-2 this is not so.

This is a fast developing field so keep your
eyes on the AMSAT Bulletin Boards. In par-
ticular, watch the 75-meter nets on Tuesday
evenings on 3.840 kHz. i§

David Medley KI6QE was first licensed in
Australia as VK3MJ in the '30s. He emigrat-
ed 1o this country with his family in the early
'60s to work for the Collins Radio Company
in Dallas, Texas. He retired in 1987. You may
contact him at 1450 Bayview Heights Drive,
Los Osos CA93402. Again, please include an
SASE.



If you always thought a microprocessor-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

REP-200 REPEATER

A premium repeater with autopatch and many versatile dtmf
mntr?Lﬂ!aaturu at less than many charge fo":? a bare-bones
repea
We don't skimp on rf modules, either! Check the features on
R144 Recelver, for instance: GaAs FET front-end, helical
resonators, sharp crystal filters, hysteresis squelch.

Kit $1095; w/t only $1295!

- NEP200 Niprarmy

%T?

« Available for the 2M, 220MHz, 440MHz, 902MHz bands.
FCC type accepled (vhf and uhf commercial bands).
Rugged exciter and PA, designed for continuous duty.
. Fﬂwar nutpu: 15-18W (25W option) on 2M or hi-band; 15W on 220MHz; 10W on

¢ power levels up to 100W.
trpﬂmdudingmjabm muiti-tone bursts.
-AUTQFATCH restrict, auto-disconnect,
auto-answer or nng

tone on the air.

-DTHFGGWWHM@MMMWMM Sepa:aa

memm
dminurmrmdm and owner defauit
mhmﬂcﬂmwmmmmﬂummﬂu ory.

- 3-1/2 inch aluminum rack panel, finished in eggshell white and black.
« Auxiliary receiver input for independent control or cross linking repeaters.

REP-200V Economy Repeater Kit. As above, except uses COR-4
Cantroller without DTMF control or autopatch. Kit only $795.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &
DIGITAL LINKS, TELEMETRY ETC.

FM EXCITERS: kits

£99, w/t $189. 2W contin-

unurs . TCXO & xtal
available.

FEE w&ccmmr

. Tﬂ51 for 2M, 150174,

. VHF & UHF AM
For fm, ssb, atv.
from 10W to 100W.

FM RECEIVERS: kits $139, w/t $189.

- R144/R220 FM RECEIVERS for 2M,
150-174, or 220MHz. GaAs FET front
end.mﬁuvmz“ ityl Both crystal &
ceramic if filters plus helical

resonator front end for Excmﬁcmal

selectivity: >100dB at +12kHz (best

available anywherel) Flutter-proof

hysteresis squeich; afc tracks drift.
- R451 UHF FM RCVR, similar to

above

R901 502-928MHz FM RCVR. i =

Triple-conversion, GaAs FET front end. -
« R76 ECONOMY FM RCVR for 6M, 2M, 220MHz, w/o helical res. or

afc. Kits $120.
- R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w/t $189.

For complete info, call or write for FREE 40-page catalog.

Send $2 lor oversoas air mail. For casual interest, check reader service; allow 3-4 weeks,

Order by mail, fax, or phone (9-12, 1-5 eastern time)

Min. $3 S&H charge for first pound plus add'l weight & ins.
Use VISA, Mastercard, check, or UPS C.0.D. ($3 fee).

ACCESSORIES

TD-3 SUBAUDIBLE
DECODER/ENCODER kit

COR-3 REPEATER CONTROLLER kit

Features adjustable tail & tima-nut
timers, solid-state relay, cnurtasy uf
and local speaker amp ffier .

CWID kit, Diode prc:grammad any time
in the field, adjustable tone, sp&aﬁ and
timer, to go with COR-3 .. .. 559

COR-4 ki

all on one board easy construction.
CMOS logic for low power consumption.
Many new features. EPROM

TD-2 TOUCH-TONE DECODER/CON-
TROLLER kit. Full 16 digits, with toll-call
restrictor, programmable. Can turn 5
functions on/off. Great inr sa!a-c:tiw call-
ing, too! .. s BTG

AP-3 ﬁUTﬂPﬁTﬂH Im Use wnh abuvg
for repeater autopatch. Reverse

& phone line remote control are std . §79
AP-2 SIMPLEX AUTOPATCH Timing
Board kit. Use with above for BII'I'Iﬂlﬂx

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud ital signals
through any fm transmitter with full
handshakes. Radio Ink mnpulnrs

telemetry gear, etc. _..........
DE-202 FSK DEHDDULATDH I-:aT Fur

receive end of link. . - 539

9600 BAUD DIGITAL FlF LINKE Low-
cost packet nﬂhﬂurkmﬂﬂ system,
consisting of new MO-96 Modem and
special versions of our 220 or 450 mHz
FM Transmitters and Receivers. Inter-
face directly with most TNC's. Fast,
diode-switched PA's output 15 or 50W.

PREAMPS
at a fraction of the cost
LNG-(*) /85
onry $59 | “‘;*“L
reatures: )
. low noise: 0.7dB vhi, 0.8dB uhf
- Wide dynamic range - resist overload
« Stable: low-feedback dual-gate FET
150-172, 210-230, 400-470, or BOG-960 MHz
LNW-(*)
GaAs FET
PREAMP
- GaAs FET Preamp similar to LNG,
except designed for low cost & nmnll
Easily mounts in radios.
*Specily tuning range: 25-35 3555, 5590,
LNS-(*) |
IN-LINE PHEAMP
- GaAs FET Preamp with features similar
to LNG series, except automatically
Use with base or mobile transceivers up
o 25W. Tower brackets incl.

GaAs FET

of comparable units!
wited tested

igh gain: 13-20dB, depends on freq
*Specily tuning range: 26-30, 46-56, 137-150,

MINIATURE

ONLY $24nm S39 vicodrested
size. Only 5/8'W x 1-58'L x 3/4'"H
Eﬂ-f.?ﬂ 120-150, 150-200, E‘ME?E or 400-500
oNLY $7 95, $99 vieatestea
switches out nf line during transmit.
*Specily luning range: 120-175, 200240, or
400-500 MHz

HELICAL RESONATOR

PREAMPS
with 3 or 4 section helical
resonators reduce intermod & cross-
band interference in critical applications.
MODEL HRG-(*), $49 vhf, $94 uhf,
*“Specify twning range: 142-150, 150-162,
162-174, 213-233, 420-450, 450-470.

RECEIVING
CONVERTERS

Low noise converters to receive vhf and
ub! bands on a 10M receiver. Choice
of kit with case & BNC jacks, kit with pcb
only, or wit unit in a case.

He?mwogﬁnrmnpi&mﬁsf .
VHF input ranges avail: : 138,

144-148, 145-147, 146-14B; kit less
sﬂgﬂﬁ, kit w/case $59, w/t in case

UHF n-?m ranges avail: 432434
435-437, 435.5-437.5; kit less case $49,
kit w/case $69, w/t in case $99.

TRANSMITTING
CONVERTERS

XV2 for vhf and XV4 for uhf. Modeis to
convert 10M ssb, cw, fm, etc. to 2M, 432,
435, and for atv. 1W output.

Kit only $79. PA’s up to 45W available,
Request catalog for complete listings.

OUR 26TH YEAR!

amronics, Inc.

65 MOUL RD. - HILTON NY 14468-9535
Phone: 716-392-9430 -- FAX: 716-392-9420

Hemirorucy @ 8 legipleted tademars. Copyraghl 1385 Hemborecs, ins  AD raghts resdeyed
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Number 5 on your Feedback card

Weather Satellite Reception

Dust off your unused scanner.

A number of years ago I be-
came interested in receiving
images from weather satellites.
There are plenty of articles on
this topic, and manufacturers of
Inexpensive computer systems
for displaying vivid Earth im-
ages, but few tips on receiving the
birds. After reading some of the
NASA and NOAA specifications
from the satellites, I concluded
that none of my current gear was
going to be satisfactory.

Circumpolar Satellites

Polar orbiting satellites broad-
cast FM signals on frequencies
between 137 MHz and 138 MHz.
The problem for me was that

by John E. Hoot N6GNHP

i -

these satellites have a total devia-
tion of 30 kHz. Then, add to this,
+3 kHz of Doppler and transmit-
ter stability guaranteed to about
+3 kHz. I figured I needed an IF about 42
kHz wide to do the job.

The calculated IF bandwidth meant that my
NBFM receivers would be badly over-deviat-
ed. Any signal audio would be badly distorted
and break up. With WBFM equipment, the
weak signals would be lost in the noise. De-
spite the analysis, my curiosity led me to set
my NBFM scanner to listen for the satellites.

As my analysis predicted, when I got the
signal, it was over-deviated. The brighter the
image transmitted, the higher the modulation
index and the noisier the signal. But there was
enough promise in that to get me thinking.

IF Discovery

| tuned a better receiver up to the same
frequency, and to my surprise, the audio was
worse. After some reflection, and a little time
with a scope on the bench, | had the answer.
The sharper IF filters in the good radio Were
attenuating the wide signal more than the
cheap scanner [ used initially. I sat down with
a block diagram of the scanner to see what |
could do to widen the IF for weather satellite
work. The problem turned out to be pretty
casy to solve. I discovered that with a little
work, most synthesized scanners can be mod-
ified to perform well as weather satellite re-
ceivers.,

Figure 1 shows how most modern, key-
board programmable NBFM scanners have
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Photo A. With a litt
the weather satellites.

le work, you can modify a used scanner to pick up

Photo B. The Uniden BC-145 scanner modi-
fied for weather satellite receive.

been designed. You can often pick up a work-
ing unit at a swap meet for under $75. A new
unit may only set you back $125. And, as |
indicated, it only takes a little work to make it
perform as well as dedicated satellite receiv-
ers that cost five to ten times as much. It's
best to convert a lower-cost scanner with just
NBFM capability since the more expensive
units already have wideband FM (although
they are too wide) and will not perform well
after modification. If your scanner already
has wideband FM capability, just add a good
preamp for reasonable performance.

The Scanner Modification

Most scanners are dual-conversion receiv-
ers. They have two RF front ends: one dedi-
cated to UHF reception and the other to VHF
reception (see Figure 1). After the RF stages,
both signals are mixed with signals from the

pLL-controlled oscillator to pro-
duce a 10.7 MHz IF signal.

Using an analog multiplexer,
the microprocessor selects which
of the mixer outputs to feed
through to the rest of the receiver.
Since we are only interested in
137 MHz signals, we only need to
worry about the VHF section.

Typically, the scanner uses a
simple crystal filter at 10.7 MHz.
Check the specifications of your
unit’s filter; refer to the part
number. Most of these crystals
are designed for WBFM gear,
so they will have a 3 dB band-
width of +120 kHz. As long
as the filter has a bandwidth
of +25 kHz or more, you won't
need to replace it. If you do
have to replace it, you can easily
find a replacement in a junk FM
broadcast receiver or you can
order one from an electronic supplier for a
few dollars. Suitable units include Tokyo
America SMO7M3-A0-20 from Digi-Key
for $2.10.

After the first IF, the receivers will have a
second local oscillator that will mix the 10.7
MHz down to 455 kHz. After the second
mixer, you'll find a 455 kHz ceramic lattice
filter. This component narrows the bandpass
of the FM. These filters typically are +10
kHz with very sharp skirts. If the first IF
crystal filter is narrow enough, this filter can
be removed and replaced with a small value
(0.01 YF) bypass capacitor. Alternatively,
you may wish to replace 1t with a wider ce-
ramic filter. Suitable units include MuRata
Erie CFM455A for about $13.

As a specific example, I've modified a
Uniden BC-145 scanner. The 455 kHz ce-
ramic filter is a Murata SFR-450D. It's an
orange colored device labelled **part number
FT-2 sitting next to the MC3359P IC. |
removed this filter and replaced it with the
0.01 yF capacitor as shown in Figure 2. If
you have trouble finding which are the in and
out leads for you filter, just trace the leads
from pins 3 and 5 (input and output) of the
MC3359P.

Sweeping Up

Once you have replaced or bypassed the
second IF filter, you will need to realign the



The Morse Machine™

The Ultimate Keyer from AEA

= D T p— ——
The Morse Machine has all the features
you've been asking for in a high perform-
ance keyer like 2-99 WPM speed selection
and over 8,000 characters of memory that can
be stored in 20 memories. The 20 memories
are soft partitioned so that your stored mes-
sages may be as short or long as you like.
Memory can be expanded to hold up to
36.000 characters. Of course, all memory 1s
backed up by an internal lithium battery so
that once a message 1s loaded, 1t will stay
there until you write over it.

Whether you're an expert or a novice, The
Morse Machine has three ways to help you
improve your code:

* A proficiency trainer, the same as the one
used in the MorseMatic, allows random
code group practice with steadily increasing
speed.

e A random word generator that randomly
oenerates 4-letter words for a more realistic
practice session.

® Dr. QSO (tm) QSO simulator based on our
program for the Commodore 64 computer.
You can call other stations, answer a CQ, or
just sit back and listen to realistic QSOs
very much like those you would hear on-the-
air.

The Morse Machine 1s a full featured keyer
for the serious contester, with automatic serial

number insertion and incrementing in any
memory message. You can use the front
panel knob to adjust your sending speed or
enter a precise speed with the keypad, tog-
gling between the two at any time. Exchan-
ges can be speeded up by having parts of your
message sent at a higher speed. You can also
add remote switches for 4 of the memories so
that you can instantly send your responses or

call CQ.

A computer can be interfaced to The Morse
Machine through its RS- 232 compatible 1/0O.
Any front panel function may be programmed
by the computer. This makes loading
memories as simple as typing them in from
your keyboard. The Morse Machine can dis-
play your random code, or Dr. QSO practice
sessions on the computer screen.

The Morse Machine can be programmed to be
an automatic beacon. This can be used to
automatically repeat a Morse (or RS- 232
ASCII) message at a programmed interval of
| to 999 seconds.

See your AEA dealer today for a demonstra-
tion of The Morse Machine or contact:

Advanced Electronic

Applications, Inc.

P.O. Box C-2160 Lynnwood, WA 98036
206-775-7373
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Figure . Generic FM scanner block diagram.

receiver. If you have a sweep generator, you
can set the bandwidth to +22 kHz, and adjust
the [F transformers for flat response over the
new passband.

If you don’t have a sweep generator, do not
despair. Get a 2 meter handheld and run it
into a dummy load near the scanner. Since
every scanner [ have seen that covers 137
MHz FM also covers 2 meters, you can use
the HT as a signal generator. Program the
handheld in kHz steps to 144.500 MHz
through 144 .550 MHz. Stepping through the
memories while transmitting 1S nearly as
good as a sweep. You do not even need a

scope. An RF voltmeter or oscilloscope
connected to pin 5 of the MC3359P is good
enough for the alignment. Again adjust the
IF for a flat response across the desired
passband. In the case of the Uniden BC-145,
just tune LS and L6 in the first IF stage
slightly until you achieve the desired band-
width.

After the adjustment, you should find that
the satellites give good clean signals through-
out their passes. Also, the scanner still func-
tions reasonably well with NBFM signals,
since a strong signal will force out adjacent
signals.

TOP VIEW of PC Board
Y Remove filter FT2
En o1 = i+ and replace with
E - J. E 0.1 uF capacitor

' '* as shown
WA

1 ® ' FILTER

i P

= o, N j\“ FT2

Figure 2. Pinout of the Murata SFR-450D
filter showing the in and out pins. Remove the
filter and replace with a 0.01 UF capacitor
where shown.

You can also receive WEFAX from GOES
and METEOSAT geostationary weather
satellites by using a converted scanner with a
1691 MHz to 137 MHz downconverter.

[f you're tired of listening to police calls, or
have a dusty scanner lying around, putittoa
new use. Spend an hour on this project, and
be ready to chase down some impressive
satellite images. [Ed. Note: A completely
modified and aligned Uniden BC-145 scan-
ner as well as a lineup of IBM PC interfaces
and programs for FAX, RTTY, SS8TV and
weather satellite receive are available from
the author. | B8

John E. Hoot N6NHP may be reached at
Software Systems Consulting, 150 Avenida
Cabrillo-C, San Clemente CA 92672. Tele-
phone (714) 498-5784.

MADISON » * x SHOPPER

CALL FOR ORDERS: 1(800) 231-3057

1(713) 729-7300 or 729-8800
FAX 1(713) 358-0051

GAP Airwaves expands its Service
to Include 2m and 6m with the
CHALLENGER DX-V & DX-VI

Gﬁh‘ﬁﬂ"&g H;ﬁ Unigue Multiband Antennas that Utilize the Patented
SALE PRICE an Elevated Launch Technology
REFUNDED. The Revolution in Antenna Design
......................................... ga:: That. . but has N0
......................... a : _ -
ICOMK oo s iatn e R el A B e ey *Traps
Yaesu FT-411E, FT-470....... LR A L F R .. Call o Eininates carthloss » Coils
F‘Eﬂ:tﬂ 5?28 ..................................... 5‘59.{}0 L] E.:f'ﬂ_-—&;!!-{_.'p?_'_ 'TFEHEfﬂ"ﬂEﬁ
Penta 61468............. .$12.00 No austments neceiian Bl
ST T P I TR TR SR UL AT $94.00 | ¢ Uses 3short radas 25 uns
B31SP-PL259 Silver Plate (Amphenol). .. ............. $1.25 - "'*“""”f” s 3 *Resistors
ALLGON 2M, 5/8 Magqg. Mount, Complete............ $25.00 ‘:;;E;ﬁhﬂ“ﬂi' / vor Base Insglators
Receiving Tubes. el 4 B i, Dl Sl Xod o 1 $1.00-5.00 eround moust ndis 31 ot bigh
600 Ohm Headset, G-:::rd F'iug .. $29.95 -
0015 ut 10 KV Axial. . USRI oy S I T S $1.95 |
Ameco Books, Hi-Pass Filters........................ Call Challenger DX-V $190* Challenger DX-VI $219°*
1000's of Meters, Transformers,etc.. ................. Call Total bandwidth on | Totsl bandwidth on
Copper Clad Epoxy Boards, 17" x 12", .............. $4.00 40,20, 15, 10, 6, 2 meters . P 40,20, 15, 12, 10, 6, 2 meters
80 KHz on B0 meters ,-"’/ \ 130 KHz on B0 meters

POLICIES " |
Minimum order $10.00. Mastercard, VISA, or C.0.D. All prices FOB i
Houston, except as noted. Prices subject to change without notice, - _
Items subject to prior sale. Call anytime to check the status of your Best of all the ENTIRE antenna Is ﬂlWﬂFS ﬂl:“\‘ﬂ!!

order, Texas residents add sales tax. All items full factory warranty plus
Madison warranty.

Family Owned Since 1956.

NMADISOIN

GAP
ANTENNA PRODUCTS
6010—Blag J
N. Old Dixie Highway
Vero Beach FL 32967

To Order Call—(407) 778-3728

*Plus shipping and handling —
Florida residents add 6% tax —

By e e

12310 ZAVALLA STREET » HOUSTON. TEXAS 77085
CIRCLE 25 ON READER SERVICE CARD

14 73 Amateur Radio Today * March, 1991

CIRCLE 172 ON READER SERVICE CARD



STARTEK INTERNATIONAL, INC.
. 8 DIGITS b E

e 2 GATE TIMES
. ALUMINUM cABINET FREQUE
e AC o DC o BATTERY _
e FULL YEAR WARRANTY

Absolutely the best values in the frequency counter industry. Choose
either the STARTEK Model 1500A or the 1500HS for finding and
counting RF frequencies from 1 to 1500 MHZ (1.5 GHZ). The 1500HS
Is the same size and has the same features as the 1500A but in
addition contains Monolithic Microwave Integrated Circuit, Low
Noise Amplifiers which provide an “ULTRA HIGH SENSITIVITY"
signal input. The 1500A can be purchased without the custom NI-
CAD batteries and AC adaptor, the 1500HS is priced complete. Both
counters can be powered by 9-12 VDC, an AC adaptor or internal
NI-CAD batteries. The excellent HF to _ = ‘g
UHF sensitivity of these instruments =2 | o
makes them ideally suited for use with 35— b
an antenna to find and display transmit 1.5 GHZ 1.5 GHZ COUNTER
frequencies from handheld, fixed and HIGH SENSITIVITY RF COUNTER 1500A
mobile radios such as: police, ham,
surveillance, phone, marine, aircraft, etc. -
They can be used with the model #DC- RANGE - MHZ
10 Probe to measure computer clocks,

oscillators, etc. I1SO000000 'SO00o0oop

TYPICAL INPUT SENSITIVITY
IN MILLIVOLTS RMS

FREQUENCY 1500 A 1500HS

10-600 MHZ 5-30 mV <1 mV
150 MHZ 8 mV 5 mV
800 MHZ 50 mV 3 mV
1.3 GHZ 250 mV 15 mV

STARTEN

#1500A 1-1500 MHZ Frequency Counter Only ........ $99.95 #1500A/C Counter Including NI-CAD Pack & ACADP.......... 128.95
BHPAS Gusiom Internal NI-CAD Pack istaliotle e, 200 s L rors LSty Coshiniic. NECADPAcK 1 AC ARP. . 18%.00

#TA-90 Telescoping BNC Antenna, General Usage............ 12.00
#AC-15 110 VAC to 9 VDC Adaptor/Charger ........... 9.00 #DC-10 Probe, 50 OHM, 1X, 3Ft.Cable ..........covvven.. ....20.00

MODEL DT-90 DRAM TESTE

The DT-90 is a new, compact memory IC tester that can READ/WRITE
FUNCTION TEST, VOLTAGE TEST and MEASURE THE SPEED of 1 MEG
x 1, 256K x 1 and 64K x 1 Dynamic RAMS. LED indicators show 3 Vcc
TEST VOLTAGES and a RED/GREEN LED flashes when test is running
then indicates PASS or FAIL. A switch is provided to continuously cycle
a test if desired. The DT-90 is housed in a rugged aluminum cabinet 3.4"
Wx38"Hx1" D. Two ZIF TEST SOCKETS are provided for the |C under
test. The unit is powered by a 110 VAC to 9 VDC @ 300 mA adaptor which
is included. The DT-90 is sold in KIT FORM with complete assembly
instructions or FACTORY ASSEMBLED, calibrated and tested.

MODEL DT-90-CK MODEL DT-90
$8 95 Kit $11 00 Factory
Form Assembled
TOLL FREE ORDER LINE

MADE IN USA 800'638'8050

FOR INFO PLEASE CALL (305) 561-2211
STARTEKINTERNATIONAL, INC. - -

ORDERS TO US & CANADA [ SRS
398 NE 38TH ST., FORT LAUDERDALE, FL 33334 41 500 5/H ($4 Min.. $10 Max.) | \ L VISA
PHONE: (305) 561-2211 FAX: (305) 561-9133  FL RES. ADD SALES TAX, COD $3.50 '\ [E= sl
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Choice Selection.

Now you can have it all! Take all the qualities you've come to depend on in  TS.32P CTCSS ENCODER-DECODER  Based on the time proven

our programmable CTCSS tone equipment: Astonishing Accuracy Instant  TS-32, the industry standard for over a decade. The TS-32P gives you

Programming, Unequaled Reliability; and add full spectrum tone versatility  the added versatility of a custom, changeable memory base. A low price

multi-tone capability without diodes, a reprogrammable memory.. . Its our new  of $57.95 makes it an even sweeter deal.

harvest of CTCSS tone equipment. SS-32P ENCODER Based on the equally popular
The choice is yours! If standard CTCSS EIA tones do not SS-32 encoder. Available for CTCSS, or audible burst

suit your taste, select any 32 tones of your liking from 15.0Hz to tones up to 6550.0Hz. Price is $28.95.

255.0Hz. And if you change your mind, no problem; the mem- SS-32SMP SUB-MINIATURE ENCODER Our

ory can be changed in your shop with our HHP-1 programmer, smallest encoder for handheld applications. Now you

or at our factory for free. Your working tone is accessed by a can satisfy that customer that needs to access multi-

imple DIP switch. : . ple repeater sites with a radio that has precious little
Slmpt&st equipment.tc so theres no fussing with counters or other et e, SUTOR et i

AT . HHP-1 HANDHELD PROGRAMMER For

Call iay to_ll—ﬁ*egandﬁrxlﬂut more about this “E“i“‘"*“' programming the 32 memory locations in any of

bty 6 dove Sgang ot Aot it o ack abouk SRk ournew programmable products,inchdingour

switching without cumbersome diode networks or binary switches. SD-1000 Two-Tone Sequential decoder. The

It5 all brought to market by the people who introduce the fresh- HHP-1 is battery operated for field use, and
est ideas in tone signalling, and of course our customary same day

will program ANY 32 tones from 15.0 to
hipping and one year | I 6550.0Hz in 1Hz. increments, Price is

$199.95. Q E

COMMUNICATIONS SPECIALISTS, INC.

h s 426 West Taft Avenue ® Orange, CA 92665-4296
Local (714) 998-3021 ® FAX (714) 974-3420 » Entire U.S.A. 1-800-854-0547
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FEeEepBAck

In our continuing effort to present
the best in amateur radio features
and columns, we recognize the
need to go directly to the source—
you, the reader. Articles and
columns are assigned feedback
numbers, which appear on each ar-
ticle/column and are also listed
here. These numbers correspond
to those on the feedback card oppo-
site this page. On the card, please
check the box which honestly rep-
resents your opinion of each article
or column,

Do we really read the feedback
cards? You bet! The results are tab-
ulated each month, and the editors
take a good, hard look at what you
do and don't like. To show our ap-
preciation, we draw one feedback
card each month and award the
lucky winner a free one-year sub-
scription (or extension) to 73.

To save on postage, why not fill
out the Product Report card and the
Feedback card and put them in an
envelope? Toss in a damning or
praising letter to the editor while
you're at it. You can also enter your
QSL in our QSL of the Month con-
test. All for the low, low price of 25
cents!

Feedback# Title
1 Letters
2 Never Say Die
3 QRX
4 Packet with the Microsats
5 Weather Satellite
Reception
6 The Desert Voices Project
7 Elementary Mode S
8 Touch-Tone Activated
Scanner
9 Review: ICOM IC-970H
10 Review: Skymoon
Software
11 Two Meter EME Primer
12 Hams in Space!
13 Homing In
14 RTTY Loop
15 Above & Beyond
16 Hamsats
17 New Products
18 QRP
19 Barter 'n’ Buy
20 Hams with Class
21 ATV
22 Ask Kaboom
23 DX
24 73 International
25 Updates
26 Special Events
27 Dealer Directory
28 Random OQutput
29 Propagation
30 Ham Help
31 Circuits

Short Multiband D

vorn  AnitennasWess

ipole-V-Slo

Bax S, Proga, L

TPEF S

Ready to Use Full Legal Power
Fastest Install Tough No Lossy Traps
Coax Feed Flexible Low Noise
3000 V Insul Kink-Proof Never Cormrode
RV- RV-
1o 340:20 \Teoro P23

Fnl:.- Assembled, wirh Tech Manual £ Marcos Adapler
Add 85 Fost & Handling Order Hot-Line:

=800-926-7373

For Tech Infopack send §1
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1990 CALL DIRECTORY
(On Microfiche)

Call Directory
Name Index . 4 M
Geographic Index.

All three — $25
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 800: 282-5628
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Z ECTORITINDER

ZERO-IN 7 HAND-HELD

THE SIGNAL! PHASE SENSE
. ANTENNAS FOR
-~ VHF DIRECTION
e FINDING. USES
ANY FM XCVR.
il COMPASS GIVES
se, DIRECTION.
” ARMS FOLD FOR
STORAGE. TYPE

VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FOR

MORE INFO.
$3.50 SHIPPING & TYPE VF-142
CA. ADD TAX) $129.95 619~

j\/nnmo ENGINEERS 565-1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111
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ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

‘9’“ RSOs (Real-Time & Storage Oscilloscopes) From HITACHI "(*‘J’,
!

The RSO - its the new solution

Compact Series Scopes

View, ACcquire, Test, Transter ond Document Your Wavelorm Dota

4-Chonnel, 100M5/5 Mooei

I00MST (2S5 £ o 4 charres s oiDreogy|, 120U daw 120 v v 220
C ompoct, Full Fealure Models

SOMSs, 10007 Sew s 10N e £ 27

JOMSy oM Jem @ Ich
Low Cost/High Value Models

200S g, SOy Jwm g I

ZOMSy JOARSr Tum x JI0

Iintipduciony Phce

tewzach WC-5145 S$455500

VCS045  §3.049.00 e

VCB02S 3229500 g senes provides many new tunctons such as CAT
Raadoy!., Cursor measgrements (V-1085106568%),

VC-6024 $2049.00 Frequency Cir [V-1085) Sweeptme Autoranging and

VCE01  $1.749.00 Trgge: Lock usng 3 E-inch CRT You donl leed the
compacingss in terms of perigrmance 3nd operaton

F%0 trom Mtachs leature such huncior &3 ol MOoE. 5G], Live MEmORy, EMOOihng, Fisrpoiahon, prngrmeing

CLTROT TadSereTerTE Do FiRTEce and B 0T ~teriace WIS e 0ormion of 33005 37 e Do OF SRl

2 A Hitachi Portable Scopes
"ﬂ $435 DC fo 50MHz, 2-Channel, DC offset

n..hl;-: oc s sous  Iunction, Altemate mognifier function V-1065
Oual Channal ¥-525 CAT Readout. Cursor Meas.  $1.025 V-1085

V520 Dadayed Sweap

V-422 d0MHzZ Dual Trace 57395 V527 Bave Mode

20MHz Elenco Oscilloscope
$375

MO-1251
» Dual Trace
= Campanan! Tesler
«E"CAT
= 3. Operation

FREE DMM

with purchase of

ANY SCOPE

SCOPE PROBES
P AShARE. T 10w
« TV Syne P2 100MHE, v, 10 SPASS

$1,195
$1345

V-660 BOMMHz Dual Trace

vV-6685 &0MHz Dual Trace wCursor
V-1060 100MHz Dual Trace $1.425
100MHz Dual Trace w/Cursor  $1,695
100MHz Cuad Trace wCursor  $2,045
§595 V-1100A 100MHz Quad Trace w/Cursor  $2,295
£305 V-1150 150MHz Quad Trace w/Cursor H.TTE

Elenco 35MHz Dual Trace
Good to 5oMHz 9495
MO-1252

= High luminance &* CAT

® Imy Sansitivily

= GEY Acceleralion Volags
= 10ns Hise Tima

® X-¥ Dperation =  Axis

# Dlayed Triggunng Swaep
& |ncludes 2 P-1 Probes

£10.95

o 2 p-1 Probed

Al scopes mclude probes. schematics, operators manual, and 3 year (2 yrs for Elenco scapes) workd wide warranty on parts & labor. Many accessones avallable lor al
Hitact: scopes. Call or write for complete specifications on these and many other fine oscilloscopes

WE NOW True BMS 4 1/2
CARRY B it Muttimeler

COMPLETE LINE - 7000
OF .
- $135
FLUKE S A
MULTIMETERS % Resalance

ot Frag Cowiee
g Seigie i

Fu-n:i'ian Generator
llu:

21F

t SIB 95

Frgesdes s THESTE  bGle

Digital LCR Meter
I"‘-" —1 LC-1801
e $125

Mexzrem
| Cois 19M4-200H
Caps tp! 200!

Triple Power Supply XP-620

Assembled $65
Wit 545

2im TSV = 1A

2 b - 15 o 1A

o 4 o JOW a2 1)
e 5 o 3

RF Frasg 1000 A%000
A Whogiptegm of VK]

wiedt froem LHe o Ty | Conties o Mg deperd leafuney b S00g EV0enment)

AN 2 PN capalshiy

FEE10 Resisior Blox

47 otum o 14 & 100K pol
#3520 Capacdor Biox
ATpl o 1OMFD

Digital Tﬁplﬂ FGWEr EUPP’-‘H XP-765
$249

O-#0V pt 1A
G20V m1 1A
BV pf SA

Data & Feak halkd
A Funclions
[lysw Casa

Fily gulsied, Shon cecull protecied wih
7 lemd condial. 3 sapaiale supplss

EP-560 with Analog Meters 3175

UPS Shipping: 48 States 5%
($10 Max) IL Res., 7% Ta:hiz:_'g

Faaisrm vhor! ool protece @l e

Fully regulated and shart circuit prateciad
XP-578 withoul meters §39.95

GF-80146 Functlion Generator
: with Freq. Counter

Bine, Square, Trangls
Fulge, Ramg, 210 dMHr
Freg Counter 1 - 100

GF-8018 without Freq. Meter $179

WE WILL NOT BE UNDERSOLD! ( & § SALES INC.

1245 Rosewood. Deerfield, IL hﬂi”‘*
(800) 292-7711 (708) 541-0710

SG-9500 w Digital Display and 150MFz built-in Counter 249

LEARN TO BUILD AND PROGRAM

COMPUTERS WITH THIS KiT!
INCLUDES: All Parts, Assembly ond Lesson Maonual

Model
MM-8000
$129.00

12 = 1A
5V i JA
Vot SA

Burig Wom motRich you buid a complote syskem. COur Sono.: s
Arinar ionchion yau 0w int FALs, ROME and run a B0BS microproos.
eof, which uses semila machine Minguags as IBM PC. You will wrils Bio
susll i truetione b il e B08S prooessor 10 gat sEMed and Sione Do
instructions in permananl memory in a8 2816 E° PROM Teaches you all
aliaul inpul and Sutpu) port, computes Bmars. Build your oW keyhoand
and lsarn how 1o scan keyboard and deplay. No previous oomputed
krinwiedge foguired  Simple easy 80 undersiand mElmUCHon iaacheg pi
o weidli 17 Fschine lanpuage

ROBOTICS KIT FOR ABOVE (MM-8010) 571.95

15 Day Money Back Guarantaa
2 Year Warranly rre= suopc "
WRITE FOR FREE CATALOG
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The Desert Voices Project

Number 6 on your Feedback card

An overnight success story.

A t a de-commissioned NIKE missile site
about 35 miles southeast of Min-
neapolis, Minnesota. station AARSNSF of
the Desert Voices project is busy handling
phone patches, packet BBS messages, and
MARSGRAM communications between
U.S. Service people and their families and
loved ones in the Middle East. The U.S.
Army has recognized the Desert Voices pro-
ject as an officially sanctioned Army MARS
station operating under the guidance and au-
thorization of the CONUS (Continental U.S.)
MARS Director Tom Moore in Ft. Ritchie,
Maryland.

Edward Addy KEQEG, owner of NW An-
tenna & Communications in Minneapolis,
first conceived of the Desert Voices project
last October. By the first week in November,
people and resources were coming together
so quickly that, according to MARS Digital
Communication Coordinator Paul Ramey
WGHOG, one of the biggest challenges was to
make sure that everything was being put to-
gether in an orderly way. “*All we had to do
was say, “We need it,” and someone would
come forward with it.”’

Although thousands of hours went into the
acquisition of equipment and renovation of
the site—painting, rewiring, construction of
operating positions, and installation of the
multiuser LAN computer system—Ramey
WGOG says it *‘came together overnight.”
Addy KEQEG, who designed the antenna sys-
tem and communications center, gave much
of himself, both financially and personally,
Ramey said. When Addy presented his plans
to other businesses, the donations quickly
started rolling in.

The U.S. Bureau of Mines provided the
lease for the 34-acre site and the buildings.
Unused for 20 years, it took many hours and
materials to get the main building in shape.
Local businesses freely donated **all the right
stuff’” to repair, repaint, rewire, and upgrade
the old building’s heating and electrical sys-
tems. Other businesses provided electrical
power, telephone service and FAX time, car-
pentry skills, furniture, graphic and printing
services, video documentation and training
materials, and office equipment.

Well-Equipped

Regional Sales Manager Mike Forsyth of
Kenwood U.S.A., who first let 73 Magazine
know about the Desert Voices project, says
that Kenwood has supported the project with
thousands of dollars worth of radio equip-
ment. ““We couldn’t have gotten on the air so
quickly without their help,”” said R. Hugh
Beebe WL7AIT, MARS Liaison for com-
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mand and control. Other contributors in-
clude: AEA Electronics, four TNCs; D.F.
Countryman of St. Paul, RF patch panel ma-
terial, connectors, and RG-8/U coaxial ca-
ble; and A&C Metals of Blaine, Minnesota,
heavy duty antenna mast material.

From outside the facility, you can see two
full-size rhombic antennas for transmitting
phone patches, two 4-element 20m monoban-
ders and one 6-element monobander for 15m
HF operation, a 40m dipole, and VHF anten-
nas. Northeastern States Power Company
provided the materials and crew to install the
547" x 250’ rhombics on eight 105’ tall power
poles. They also donated 8000" of #2 solid
copper wire. Without these antennas, Desert
Voices would not be able to achieve reliable
communications with the Middle East some
6500 miles away. Delmar Land Surveyors
surveyed the exact location to make sure the
antennas were correctly aligned.

St. Paul Tower constructed a 120" tower
between the two rhombics. Later, they will
install six antennas for communications with
other MARS stations throughout the U.S.
Mirage/KLM has donated three special beam
antennas for this tower, and Telex Hy-Gain 1s
providing a rotator. Technical Materials
Corp. of Mamaroneck, New York, provided
low-loss, high power, precision antenna
balun transformers and terminators for the
rhombics.

The project actually comprises three
complete radio station systems at the Desert
Voices site. By the third week in January, the
second station will be complete and the
phone-patch capacity will rise to 1000 per
day. It will be one of the four largest MARS
relay stations in the world.

A Priceless Service

Desert Voices radio station AARSNSF
went on the air December 13, 1990. Within a
month, it had handled over 600 phone patches
and 400 packet communications. It is directly
interfaced to the gateway MARS stations on
the East Coast and serves as an alternate
gateway, or relay, station for Army MARS.
Thanks to volunteers from the Civil Air Pa-
trol, the military (both active and reserves,
including the Minnesota National Guard),
law enforcement agency dispatchers, and—
of course!—the amateur radio community,
the Desert Voices station operates around the
clock, seven days a week. There are four
radio operators on duty at all times.

Ramey WGOG says that about 150 hams
have assisted the project in some way, and
Addy KEQEG confirms that 93 hams are cur-
rently on active duty at the station. ““They're

doing a tremendous job,”" Addy says. And
Ramey: “‘It didn’t take any arm-twisting.”’
Most importantly, says Ramey, the ham com-
munity's speedy response to the call for help
proves that hams are “*a reliable resource for
their country.’”” They have freely given of
their time, knowledge, and skills. Some have
donated money or equipment. At Desert
Voices, radio operating skills and tech-
niques, learned in fun, are put to serious,
disciplined use to provide a service that *‘you
can’t put a price on,”” says Addy. How much
1s it worth to a mother, father, spouse, or
friend to get in touch with a loved one who is
in an uncertain and potentially dangerous sit-
uation? R. Hugh WL7AIT adds that Desert
Voices is not representing any political opin-
ions about the situation in the Middle East.
“We're providing a human service,”’

Ready for the Future

All the staff interviewed at Desert Voices
agreed that there are few activities more satis-
fying than using your abilities to benefit oth-
ers. The amateur radio operators at Desert
Voices are gaining that unique fulfillment
you get from knowing that you have ability,
and are able to use it skillfully.

Addy KEOEG reminds us that one of the
basic purposes of maintaining the Amateur
Radio Service is *“to provide a pool of trained
radio operators’’ for the country for emer-
gency communications. Entrusted with valu-
able radio spectrum for their personal use,
there is nonetheless the expectation that hams
will be useful when the need arises. Ramey
says the response shows that hams are willing
and eager to “‘give something back’’ to the
country that supports the continued existence
of their hobby.

In his letter to Kenwood, Hugh WL7AIT
wrote that upon return of the forces from
Saudi Arabia, ‘“‘we envision the equipment
at the Minnesota site to be returned for
further humanitarian support missions that
may be encountered in the future.”” At that
time, the site itself will be returned to the
Minnesota National Guard; however, MARS
personnel and members will be ready to step
in to provide emergency communications
whenever it again becomes necessary. Hope-
fully, there will always be plenty of hams
who, for the sheer love of radio communica-
tion, will be ready to do their part, too.

Author’s Note: Let us know when you, or
someone you know, is involved in activities
helpful to the country, community, and
world. Sure, vou 'd rather stick by your rig in

Continued on page 77
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Elementary Mode S

Number 7 on your Feedback card

Satellite fun on 2.4 GHz—-the easy way!

he launch of the Microsats has provided

some really interesting opportunities for
experimentation in both operating modes and
frequencies. The digital modes include PSK
(Phased Shift Keying) from 1200 baud (Pac-
SAT and LuSAT) to 9600 baud (UoSAT 14),
1200 baud packet AFSK (Audio Frequency
Shift Keying) (DOVE), digitized pictures
(WeberSAT), and a digi-talker (DOVE).

If this isn’t enough to make any experi-
menter think he’s in heaven, there are also
three different frequency schemes in use. The
most common frequency combination is
Mode J, with a 2 meter (145 MHz) uplink
(Earth to satellite) and a 70cm (435 MHz)
downlink (satellite to Earth). The active di-
gital repeater/mailbox satellites, PacSAT,
LuSAT and UoSAT, use this scheme.
DOVE's main transmissions are on the 2
meter band, as this satellite was designed for
easy reception in classrooms using a minimal
ground station.

Two of the satellites (PacSAT and DOVE)
also incorporate a third downlink frequency
as a beacon: Mode S, which operates in the
13cm band. Way up there. Yeah, 2400 MHz,
What, you don’t have any 13cm equipment?
That’s not hard to believe, since that is the
lowest band for which there is not a single
piece of integrated commercial equipment
available. No plug-in modules for the Yaesu
FT-736, either. But the band is there, part of
our amateur allocation, and alive and well.
OSCAR-13 has a full transponder for Mode
S, allowing QSOs with a 70cm uplink. And
various areas of the country have terrestrial
activity in a different segment (2304 MHz) of
the band. There is even EME (Earth-Moon-
Earth) activity up there.

While this is more of a **how to™' than a
pure construction article describing 13cm re-
ceiving equipment, I have included ‘‘benefit
of experience’’ construction techniques on
some commercially available kits. And, for
the more adventurous types, | have included
construction information for a 13cm antenna.

Mode S and How to Get There

Becoming active on the downlink end of

Mode S has the same requirements as any
other band: an antenna to catch the signal and
a receiver to hear it. On the higher VHF and

UHF bands, the receiver part of this recipe is
usually handled with a two-part approach. A
converter changes the VHF or UHF signals

by Ed Krome KASLNV
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Figure 1. Basic 2400 MH:z receiving converter.
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Figure 3. Driven element construction.

to something more manageable, which is then
fed to an HF or VHF receiver. In this man-
ner, one good HF or VHF receiver (or trans-
ceiver) can be used for many bands by merely
adding the appropriate converter. In my own
station, my integrated receivers and transmit-

ters are all HF stuff, good only to 30 MHz.
And they contain lots of vacuum tubes, too.
Converters do everything beyond that, and
sometimes converters get plugged into con-
verters. This works fine.

Coming up with a receiving converter for
13cm presents some interesting problems. A
basic 13cm converter, like any other super-
heterodyne device, consists of three parts: an
RF amplifier chain, a local oscillator, and a
mixer. Because antennas and converters are
usually separated by some distance and cou-
pled by some sort of (lossy) feedline, stan-
dard practice is to divide the RF amplifier
section of the converter into (wo separate
parts: the converter proper, and a second part
of the RF amplifier chain, called a preampli-
fier, mounted as close as possible to the an-
tenna. (Sec Figure 1.) While preamps can’t
compensate for an inadequate antenna, they
can do wonders for high loss feedlines. And
they get better as the frequencies get higher.
A very low noise preamplifier mounted close
to the antenna will amplify the desired signal
as well as the background noise. At frequen-
cies above 432 MHz, background noise from
the sun, sky, etc. is quite low, so you amplify
a lot of signal and not much noise. The cable
connecting the preamp to the rest of the con-
verter merely attenuates the desired signal,
but it attenuates any accompanying noise with
it as well.

Within limits, the all-important signal-to-
noise ratio is mostly preserved, even from a
long run of pretty lousy cable. If you mounted
that same very low-noise preamp after a run
of cable, the preamp would be amplifying a
signal attenuated by the loss of the cable. The
signal-to-noise ratio would be lower, and
once signal is lost, it’s gone forever. It
doesn’t matter how much gain you add, you
just amplify noise. And any cable becomes
lossier as the frequency goes up. For exam-
ple, a 100-foot run of Belden 9913 may have
only 1.6 dB loss at 144 MHz, but it has over
10 dB loss at 2400 MHz. Extremely good
coax can minimize this, but have you priced
%" Andrews Heliax hardline and connectors

Down East Microwave (Bill Olson W3HQT)
Box 2310, RR1
Troy ME 04987
(207) 948-3741

Sources of Supply

SSB Electronic USA (K3MKZ)
124 Cherrywood Drive
Mountaintop PA 18707

(717) 868-5643

73 Amateur Radio Today * March, 1991 21



Ylmm DE ONLY) 0116 in
03 D2 D \ DE Al \nz
\
O O O O O O
| ! . -
|
| {000
=1 2.T44 jin ———————
- 32THm -
Ii" 3908 im -
- & 375 in -
==w==ET0 - 5 376 n -
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Figure 5. 13cm antenna and support assembly.

lately? Preamps are much cheaper.

Current technology in low-noise, high per-
formance preamps uses GaAsFET (Gallium
Arsenide Field Effect Transistors) devices.
SSB Electronic and Down East Microwave
manufacture good preamps. Later on in this
article I'll detail a home-constructed device
that offers good performance at a reasonable
COst.

Since we have been working from the back
end forward, the last part of the Mode S
equation 1s the antenna.

Among EME types, the parabolic dish is
the only way to go. The rest of us have really
only two readily reproducible designs to
work with, the loop yagi and the helix.

The Yagi-Uda (usually called simply
“‘yagi’’) type of antenna, with many near
half-wavelength parasitic elements, is the
most common design at VHF and lower fre-
quencies. Element lengths get unmanageably
critical at 23cm and above, so yagis have
mostly been replaced by the loop yagi. Loop
yagis were originally developed by Mike
Walters G3JVL and replace the yagi's
straight elements with near full-wave loops
made from strips of aluminum. Construction
tolerances are still tight, but manageable.
One of the best parts of a loop yagi is the
driven element feed system. No balun is re-
quired, just a solder-it-together brass loop
element on a piece of feedline. And itisat DC
ground, which provides static electricity pro-
tection for your equipment. You can buy loop
yagis in kits or ready-made (from Down East
Microwave), or you can *‘roll your own. "’

Available Hardware
A review of available receiving equipment
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for Mode S shows both kits and built-up con-
verters and preamps available from SSB
Electronics and Down East Microwave.
Down East Microwave also has antennas and
carries the SHF Systems line of *‘no-tune™
converter kits and built-up units.

Homestyle—Almost

Now let’s look at what it takes to get a real
working station going on Mode S, home-con-
struction style. The problem with 13¢m limit-
ing equipment construction to a (very) few
hard-core types can be summed up in one
word: alignment. Once you build something,
you have to get it working. Then you have to
optumize it. To align a piece of receiving
gear, you have to have something for it to
listen to. But on 2400 MHz it is about as
difficult to build a signal source as it is to
build the converter it was intended to align.
Remember **Catch 22°°? Tricky, eh?

Recently, equipment has become available
that is changing all that. Traditionally, con-
verters and receiver front ends have consisted
of myriads of sharply tuned circuits with
trimmer capacitors and lots of interactive ad-
justments. Designs of this type are hard
enough to get working at HF frequencies, and
they get progressively worse as you go
higher. The best alignment (and trouble-
shooting) device, the spectrum analyzer, is
not a household appliance. In their quest for
compact, reproducible UHF ham gear, sev-
eral amateurs, among them Richard Camp-
bell KK7B and Jim Davey WASNLC, have
developed a series of ‘‘no-tune’” transvert-
ers. Honest. Only one possible adjustment in
an entire transverter and that is in the local
oscillator. That doesn’t sound too bad, does it?

These no-tune transverters are based on
two developments. One, the MMIC, is re-
cent. The second, bandpass filtering using
broadband printed hairpin filters, has been
around awhile. MMIC’s or Monolithic
Microwave Integrated Circuits are truly in-
credible devices. Tiny and inexpensive, they
are broadband gain blocks with fixed input
and output characteristics. They don’t oscil-
late or require any critical external compo-
nents. They are typically 50 ohms in and out
with low VSWR. With these devices, gain is
s0 easy to get that it is no longer necessary to
worry about whether or not you get gain from
more ticklish circuits, such as frequency mul-
tipliers, or to worry about filter loss. Not
enough signal at some stage? Add another
MMIC. No problem.

With gain no longer a problem, the design-
ers could do things like develop passive, no-
tune diode frequency multipliers. Drive a
diode into generating harmonics and select
the one you want with filters. Anyone who
has ever built VHF gear knows that the worst
part of the whole mess is getting active fre-
quency multipliers to work right. Ugh.

Easy, broadband gain also worked well

Photo A. 564 MHz local oscillator (Down
East Microwave SHF-LO).
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Photo B. Mode § transverter board (Down

East Microwave SHF-2301 ).

Photo C. 13cm “'no-tune "’ preamp (WBSLUA
design—available from Down East Mi-
crowave).
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with the design of printed hairpin bandpass
filters. Filters were designed with manufac-
turing tolerances taken into consideration to
provide broad, flat passbands and steep slopes.
Manufacturing irregularities which were once
fatal now have little effect. These filters also
have no tuning required, or even possible,

The entire no-tune transverter is available
in two forms as kits from Down East Mi-
crowave. One version 18 a dedicated S-band
receive converter (the SHF-2401K). The sec-
ond is a transverter, which has the same re-
ceiver and also a 10 mW transmit section
(SHE-2304). If you are going to build some-
thing like this anyway, get the transverter and
help get more amateur activity on 13cm.
Even barefoot, 10mW is adequate for local
contacts. You can always add transmit power
later. Remember, as amateur radio opera-
tors, we either use those frequencies or we
may lose them. The commercial guys are
always hungry for spectrum, and ours looks
tasty. Both units use a 2 meter IF (Intermedi-
ate Frequency). [Ed. Note: See the February
91 issue of 73 for a review of these kits. |

Construction Hints

As the photos show, construction of these
devices is straightforward. Build the local
oscillator first. You must follow the recom-
mended layout and use good construction
techniques. Keep the leads short and solder
the joints well. Be sure to ground the one pad
that is noted as requiring through-the-board
grounding. Also, pay attention to the orienta-
tion of the transistors and MMICs. The
Avantek MSA-04 series has the dot on the
output, while the MCL MAR series has the
dot on the input. The total tune-up require-
ments are to tweak a 10 pF trimmer for maxi-
mum LO output. Photo A shows a complete
and functioning local oscillator.

A common complaint deals with the diffi-
culty of installing chip capacitors. To do this
right, you need a small (15 watt) soldering
iron with a small tip, tweezers, a toothpick,
and a magnifying glass. The last item is a
suggestion that I learned through experience.
Since I passed a certain magic age, I find I
can’t see far away with my glasses off, and I
can’t see close up with them on. So I bought a
set of Sears headband-mounted binocular
magnifiers. These are only 2% power, but
they're perfect for getting parts in the right
place.

To mount the chip caps (now that you can
see them), first lightly tin one circuit board
pad. Don’t tin both or the chip may not sit flat
on the board. Then place the chip cap where
you want it with the tweezers. Hold it in place
with the toothpick and remove the tweezers.
Touch the iron to the pre-tinned circuit board
trace. Flow the solder onto the end of the cap.
Then solder the other end of the cap. Resol-
der the first end if needed to insure a good
connection.

Construction of the converter board itself is
probably even easier than building the LO
(Local Oscillator). The hard part, at least on
the early boards, is that you must use thin
brass foil to connect the MMIC ground leads
and several pads to the ground plane side of
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the circuit board. I found that the best way to
ground the MMICs is to cut pieces of brass
foil about %4 " long and as wide as the MMIC
ground pads, then make a 90 degree bend
back about 3/32" from one end. Slip the long
end through the board hole from the circuit
side (use the magnifiers to make absolutely

sure that there are no shorts to the input or
output pads), then hold it in place by putting
an awl into the hole. This will form the brass
to the hole at the top, allowing you to insert
the MMIC down into the hole in the board,
where it belongs.

While holding the foil in the hole with the

2304/2401 MHz Loop Yagi

Element Spacing Circumference Circumference

(Original 2304 MHz) (Original 2304 MHz) (Scaled to 2350 MHz)

(inches) (cm) (inches) (inches)
R2 1.000 2.54 5.480 5.373
R 2.744 6.97 5.480 5.373
DE 3.278 8.33 5.125 5.025
D1 3.908 9.93 4.676 4.584
D2 4.375 11.11 4.676 4.584
D3 5.376 13.66 4.676 4.584
D4 6.378 16.20 4.676 4.584
D5 7.081 17.99 4.676 4.584
D6 8.380 21.29 4.676 4.584
D7 10.383 26.37 4.676 4.584
D8 12.385 31.46 4.676 4.584
D9 14.388 36.55 4.676 4.584
D10 16.390 41.63 4.676 4.584
D11 18.393 46.72 4.676 4.584
D12 20.395 51.80 4.534 4.445
D13 22.398 56.89 4.534 4.445
D14 24.400 61.98 4.534 4.445
D15 26.403 67.06 4,534 4.445
D16 28.405 72.15 4.534 4.445
D17 30.408 77.24 4,534 4.445
D18 32.410 82.32 4.392 4.306
D19 34.413 87.41 4.392 4.306
D20 36.415 92.49 4.392 4.306
D21 38.418 97.58 4,392 4.306
D22 40.420 102.67 4.392 4.306
D23 42.423 107.75 4.392 4.306
D24 44 .425 112.84 4.335 4,250
D25 46.428 117.93 4.335 4,250
D26 48.430 123.01 4,335 4.250
D27 50.433 128.10 4.335 4.250
D28 52.435 133.18 4.335 4.250
D29 54.438 138.27 4.335 4.250
D30 56.440 143.36 4.335 4.250
D31 58.443 148.45 4.335 4.250
D32 60.445 1563.53 4.335 4.250
D33 62.448 158.62 4.335 4.250
D34 64.450 163.70 4.335 4.250
D35 66.453 168.79 4.335 4.250
D36 68.455 173.88 4.279 4.195
D37 70.458 178.96 4.279 4.195
D38 72.460 184.05 4.279 4.195
D39 74.463 189.14 4.279 4.195
D40 76.465 194,22 4.279 4,195
D41 78.468 199.31 4.279 4,195
D42 80.470 204.39 4.279 4.195
D43 82.473 209.48 4,229 4.146
D44 84.475 214.57 4.229 4.146
D45 86.478 219.65 4,229 4.146
D46 88.480 224.74 4,229 4.146
D47 90.483 229.83 4.229 4.146
D48 92.485 234.91 4.229 4.146
D49 94.488 240.00 4.229 4.146
Boom: 8' length of 12" diameter aluminum tubing (do not use anodized tubing).
Elements: All elements are made from aluminum strips 0.25” wide by 0.032" thick.
Circumference: Distance between centers of 0.116 holes drilled in each element. Tolerance
+0.005". Each element is to be made approximately 3" longer than the specified circumfer-
ence dimension to allow approximately 3/16" overlap between the ends of the element.

Table 1. Scaled from WIJR 13cm 52-element design.




ASTRON sruy

Irvine, CA 82718
CORPORATION (714)458-7277

| ASTRON POWER SUPPLIES

e HEAVY DUTY = HIGH QUALITY = RUGGED = RELIABLE »
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
» SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105-125 VAC
e FOLD-BACK CURRENT LIMITING Protects Power Supply « QUTPUT VOLTAGE: 13.8 VDC % 0.05 voits
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
« CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than 5mv peak to peak (full load &
excepl RS-3A, RS-4A, RS-5A, RS-4L. RS-5L low line)
» MAINTAIN REGULATION & LOW RIPPLE at low line input » All units available in 220 VAC input voltage
Voltage (except for SL-11A)
* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
» THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M « ONE YEAR WARRANTY » MADE IN U.S.A.
SL SE Colors  Continuous Ics* Size (IN) Shipping
MODEL Gray Black Duty [Amps) (Amps) H=xWxD WL [Ibs.)
« LOW PROFILE POWER SUPPLY
SL-11A . . 7 1 2% x T x 9% 11
2 Continuous IC3* Size [IN] Shippin
RS-L SERIES MODEL Duty (Amps)  (Amps) W D WL {lbs.
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% x 6% x 7%
RS-5L 4 2 32 X 6% X 7% 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN) Ehip[rin
MODEL Duty (Amps) [Amps) HxWxD W. [Ibs.
RM-12A 9 12 5% x 19 x BY% 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12% 50
AM-60A 50 55 7x19x12% 60
| * Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 x 8% 16
RM-35M 25 35 g‘.& * 13 X 15 %
RM-50M 37 50 Yex 19 x 12%
Colors Continuous Ics* Size (IN) Shipping |
HS'A SEH'ES MODEL Bray  Black Duty (Amps) (Amps) HxWxD Wi. (Ibs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 J% x6% x89 5
RS-5A . 4 5 3% x 6% X 7% 7
AS-TA . . b 7 3% x 6% X9 9
RS-7B . . 5 7 4 x TV x 10% 10
RS-10A . . 7.9 10 4 X 7% x 10% 11
RS-12A . . 9 12 4% x 8 x9 13
RS-128 . 9 12 4 x T x 10% 13
RS-20A . 16 20 5 x99 x10% 18
RS-35A . . 25 35 XTI X1 27
MODEL RS-7A | RS-50A . 37 50 6 x 13% x 11 46
" Cenlinwous ICS" Size [IN) Shipping
RS-M SERIES MODEL Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
R 00 : » Switchable voit and Amp meter
RS-12M 9 12 4% xB8x9 13
e Separate voit and Amp meters
RS-20M 16 20 5x9x10% 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M AND VRM-M SERIES » Separate Volt and Amp Meters » Qutput Voltage adjustable from 2-15 volts « Current limit adjustable from 1.5 amps
to Full Load
e T Continuous ICS* Size [IN) Shipping
MODEL Duty [Amps) (Amps) HxWxD WL (lbs.]
@13.8VDC @10VDC @5VDC @13.8V
VS-12M gl 5 2 12 4% x 8 x 9 13
VS-20M 16 9 4 20 5 x 9 x 10% 20
VS-35M 25 15 Fi 35 X1 X1 29
VS-50M 37 22 10 50 6 x 13% x 11 46
» Variable rack mount power supplies
VAM-35M 25 15 T 35 5% xX 19 X 12% 38
VRM-50M 37 22 10 50 5% x 19 x 12% 50
e Built in speaker
Colors Continuous ICS" Size (IN] Shipping
MODEL Gray  Black Duly (Amps) Amps HxWxD WL, [Ibs.)
RS-7S . . 5] 7 4 %X 7% X 10% 10
RS-10S . . 7.5 10 4 X 7% x 10% 12
,,,,,,, RS-125 . B 9 12 4% XB8Xx9 13
S Eaenn 1oy RS-205 . - 16 20 5x9x10% 18
MODEL RS-125

"ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD



Photo D. 13cm loop vagi, mounted upside down, showing driven element detail and two
reflectors. A 23cm loop vagi is on top, with a 2m cross yagi behind it. The T-shaped structure on
the left is the power divider with hardline phasing lines for two 19 element yagis on 70cm.

awl, use your fingernail to spread the foil
away from the hole and lock it into place on
both sides of the board. A little experiment-
ing will make it easy. Before you solder,
inspect it carefully for shorts. Solder the top
side hightly so the MMIC will st flat on the
board. Sometimes it is helpful to solder the
pad, then clean it off with a piece of Solder-
Wick™ desoldering braid. The resulting pad
will now be well-tinned and easy to solder
quickly.

Several pads on the converter board must
be connected to the foil side of the board, One
way to do this is to make slots in the board by
carefully rocking an X-acto® knife blade
through the board. The Teflon™ board mate-
rial cuts easily. Then thread a strip of the
brass foil through the slot, bend it flat on both
surfaces, and solder it in place.

A suggested construction technique is to
solder the MMIC bias resistors to the centers
of the hairpin filter elements where possible.
This improves stability. Photo B shows the
routing on a complete transverter board.

Mounting the HP-2822 diode packs can be
interesting. They are as small as chip capaci-
tors, have three leads, and are surface mount
devices. The same technique that works on
the chip caps works here also. Tin one pad,
position the diode pack with tweezers and a
toothpick, then tack one lead. Then solder
everything.

The initial results using this converter ab-
solutely amazed me—it worked the first time
[ fired it up. 1 heard the S-band beacon on
DOVE the first time [ tried. Not bad.

A suggestion on improving the versatility
of the converter: Wire it to work both com-
monly-used segments of the band. Remem-
ber about *‘use it or lose it""? The satellite
subband 1s at 2400 MHz. Use of a94.00 MHz
crystal in the LO puts the Microsat S-band
beacons (2401.221 for DOVE) at an IF of
145.221. A 90.00 MHz crystal will put the
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2304 weak signal frequency at 144 MHz.
Wire a small DPDT relay to the board to
switch between the two crystals. Keep the
leads short.

Preamp Construction

The next segment of the Mode S rig is the
preamp. Fortunately, Al Ward WB5LUA has
developed a series of no-tune preamps for the
UHF bands, all the way to 10 GHz. These
were detailed in QST, May 1989. Construc-
tion is easy, but for best results you must
follow Ward's instructions. The 13cm ver-
sion uses an ATF 10135 GaAsFET, and of-
fers a less than 1 dB noise figure. While all
the preamps were shown with grounded
sources (which require separate gate bias
supplies), the 13cm unit was also shown in a
self-biased version. This means that there is
no negative gate bias supply to fuss with, but
you must ensure that the source leads are
properly RF grounded.

Proper RF grounding of the two source
leads is done by connecting them to very low
inductance disk capacitors. The RF energy
thinks the capacitors don’t exist and that the
source leads are really grounded, but there is
no DC ground. So, self-biasing is accom-
plished by standing the sources above DC
eround with a resistor.

Never content to leave well enough alone, I
built two preamps and used slightly different
construction techniques on each. On one unit,
I drilled holes to fit the disk capacitors through
the circuit board as instructed in the article,
then grounded the capacitors underneath.

On the second I used a different technique.
First, use the X-acto knife to make slots in the
circuit board at the inside edges of the small
rectangular pads on either side of the
GaAsFET. Then thread %" wide strips of
very thin brass foil through the slots. Flatten
the foil to the board and solder it to both sides.
Tin one side of a disk capacitor. Then posi-

tion one disk capacitor properly (with the
tinned side down), and heat the brass strip
from the underside with a 40 watt iron. When
the heat transfers through the foil, it will melt
the solder and stick the capacitor in place. It is
very easy o break a disk cap by excess pres-
sure, so be careful. After mounting the disk
caps, check them with an ohmmeter to insure
against shorts to ground.

The circuit board is very flexible and bends
easily, so make it more rigid before mounting
the rather delicate chip devices. One way to
do this is to bend or piece a % " wide by 0.016"
thick hobby brass strip all the way around the
circuit board. Leave 4" overlapping the bot-
tom side of the board. Mount the connectors
and feed-through on the strip. Then solder
connectors and strip to the circuit board. Sol-
der the board ground plane to the strip all
around. Mount the chip components, zener
diode and GaAsFET last. Doing the heavy
soldering between the walls and board first
not only physically protects the components
from fractures induced by bent boards, it also
keeps you from frying the chip components.

Kits are available from Down East Mi-
crowave. I built two of these, one with right-
angle-mount N-connectors and one with end-
launch SMA connectors, just like Ward
suggested. Both work, but the SMA version
(which has the brass foil source grounding
straps) works better. This unit is shown in
Photo C.

The Antenna

Last but not least is the loop yagi. The design
I used was based on that presented by Joe
Reisert W1JR at the first annual 1296/2304
Conference (19-22 September, 1985, in Es-
tes Park, Colorado). His design was for 2304
MHz. Since I wanted to use the antenna on
both 2304 and 2401, I did the unpardonable
and scaled W1JR’s element lengths to 2350
MHz. I did not change the element spacing.
This antenna has 52 elements and fits on an 8’
section of 4" diameter aluminum tubing.

One method of building this antenna is to
get a sheet metal shop to shear a bunch of 4"
wide strips about 2’ long from a sheet of
0.032" thick aluminum. Do not use anodized
aluminum for the elements or the boom. Ele-
ment lengths and spacing are itemized in
Table 1. Scribe off the required lengths on the
strips with a steel scribe point set of dividers.
Adjust the dividers with a dial caliper and lay
them off. Recneck each dimension. Toler-
ances are +0.005", so be careful. Remember
to leave 3/16" between the center of each hole
mark and the end of each strip and %" be-
tween adjacent holes on a strip. These will be
cut apart later, as it is easier to handle a whole
strip. After you scribe a length, mark the
element number or group on it with a water-
proof marker. Then, with a magnifying
glass, center punch each mark accurately.
Drill each hole 0.116 (#32 drill) in diameter.
Dnill them one hole at a time; stacking strips
is a sure way to goof. Finally, cut the element
strips apart.

Preform each element loop by bending it
around a form. A piece of %" PVC pipe
works fine.
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A COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center
has expanded to our new two acre facility
and World Headquarters. Because of our
growth, CEl is now your one stop source
for emergency response equipment. When
you have a command, control orcommuni-
cations need, essential emergency sup-
plies can be rushed to you by CEIl. As
always, for over twenty two years, we're
here and ready to help.

Qur RELM two-way radio transceiverswere
especially created for government agencies.
When you need to talk to police, fire, ambu-
lance, or state, federal and international
response forces, RELM transceivers may be
quickly programmed for up to 48 frequencies.
Listed below, are some of our most asked
about transceivers. For additional assistance,
call CEl at 313-996-8888.

NEW! RELM® RSP500-A

List price $465.00/CE price $319.95/SPECIAL
20 Channel ®» 5 Waitt ¢ Handheld Transceiver
Frequency range: 148-174 MHz continuous coverage.
Will also work 134-148 MHz with reduced performance.
The RELM RSPS500B-A is our most popular pro-
grammabile 5 watt, 20 channel handheld transceiver.
Youcanscan 20 channels at up to 40 channels per
second. It includes CTCSS tone and digital coded
squelch. Snap on batteries give you plenty of
power. Additional features such as time-out timer,
busy-channel lockout, cloning, plug-in programming
and |IBM PC compatability are standard. It is F.C.C.
type accepted for data transmission and D.O.C.
approved. We recommend also ordering the BC45
rapid charge 1'% hour desk battery charger for
$99.95, adeluxe leathercase LC45 for $48.95 and
an external speaker microphone with clip SM45 for
$59.95. Since this radio is programmed with an
external programmer, be sure to also order one
PM45 at $74.95 for your radio system.

NEW! RELM®” UC102/UC202

List price $128.33/CE price $79.95/SPECIAL
Now...Handheld gear you can afford.

CEI| understands that all agencies want excellent
communications capability, but most departments
are strapped for funds. To help, CEl now offers a
special package deal on the RELM UC102 one
watt transceiver. You get a UC102 handheld
transceiver on 154 5700 MHz., flexible antenna,
battery charger and battery pack for only $79.95. If
you want even more power, order the RELM
UC202 two watt transceiver for only $114.95.

NEW! RELM® RH256 NB-A

List price $449.95/CE price $299.95/SPECIAL
18 Channel ® 25 Watt Transceiver ® Priorily
Time-out timer ® Off Mook Priority Channel
The RELM RH256NB is the updated version of the
popular RELM RH256B sixteen-channel VHF land
mobile transceiver. The radio technician maintain-
ing your radio system can store up to 16 frequencies
without an external programming tool. All radios
come with CTCSS tone and scanning capabilities.
This transceiver even has a priority function. A 60
Watt VHF 150-162 MHz. version called the RH606B
is available for $429.95. A UHF 15 watt, 16 channel
similar version of this radiocalledthe LMU15B-Ais
also available and covers 450-482 MHz. for only
£339.95. An external programming unit SPM2 for
$49.95 is needed for programming the LMU15B.

NEW! RELM® LMV2548B-A

List price $423.33/CE price $289.95/SPECIAL
48 Channel ® 25 Watt Transceiver ® Priority
RELM's new LMV25488 gives you upto 48 channels
which can be organized into 4 separate scan areas
for convenient grouping of channels and improved
communications efficiency. With an external pro-
grammer, your radio technician can reprogram this
radio in minutes with the PM100A programmer for
$99.95 without even opening the transciever. A

similar 16 channel, 60 watt unit calledthe RMVBOB
is available for $489.95. A low band version called
the RMLGOA for 30-43.000 MHz. or the RML60B
for 37-50.000 MHz. is also available for $4883.95.

RELM® Programming Tools

If you are the dealer or radio technician maintaining
your own radio system, you must order a programming
tool to activate various transceivers. The PCKITO10 for
$149.95 isdesignedtoprogram almostallRELM radios
by interconnecting between a MS/DOS PC and the
radio. The PM100A for$99.95 is designed to externally
program the RMVE0B, RMLEOA RMLE0OBand LMV2548
radios. The SPM2 for $49.95 is for the LMV25B and
LMU15B transceivers. The RMP1 for $49.95 is for the
RMUA45B transceiver. Programmers must be used with
caution and only by qualified personnel because incorrect
programming can cause severe interference and dis-
ruption to operating communications systems.

*+ % Uniden CB Radios %%

The Uniden line of Citizens Band Radio transceivers is
designed to give you emergency communications at a
reasonable price. Uniden CB radios are soreliable they
have a two year limited warranty.

PRO310E-A3 Uniden40 Ch. Portable/MobileCB ... $72.95
PRO330E-A3 Uniden 40 Ch. Remote mount CB. .. $99.95
GRANT-A3 Uniden 40 channel SSBCEB mobile ....$152.95
PC122-A3 Uniden 40 channel SSB CB mobile ... $113.95
PCBB8A-A Uniden 40 channel CB Mobile........... $78.95
PRO510XL-A3 Unidan 40 channel CB Mabile ... .. $34.95
PROS20XL-A3 Uniden 40 channel CB Mobile .. ... $49.95
PROS35E-A Uniden 40 channel CB Mobile. ...... $73.95
PRO538W-A LUniden 40 ch. weather CB Mobile ... $7B.85
PROB40E-A3 Uniden 40 ch. SSB CB mobile .....$133.95
PROB10E-A Unidan 40 channel SSB CB Base ... $174.95

* % Uniden Radar Detectors % %

Buy the finest Uniden radar detectors from CE| today.
CARD-A3 Uniden creditcard size radardetector. . . $127.95
RD3XL-A3 Uniden 3 band radar detector.........$124 .85
RDOGTL-A Uniden“Passport” size radar detector. . . $89.95
RDOXL-A3 Uniden "micro” size radar detector ... $107.95
RD25-A Uniden visor mount radar detector........ $54.95

Bearcat® 200XLT-A

List price $509.95/CE price $239.95/SPECIAL
12-Band, 200 Channel ® 800 MHz. Handheld
Search o Limit ® Hold ® Priority ® Lockout
Frequency range: 29-54, 118-174, 406-512, B06-956 MHZ
Excludes 823.9875-849.0125 and 868.9875-884.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-A3 for only $179.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 8O0XLT-A

List price $549.95/CE price $239.95/SPECIAL
12-Band, 40 Channel ® No-crysial scanner
Priority control ® Search/Scan ® AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MH=z
Now...nothing excluded In the 808-912 MHz band.
The Uniden 800XLT receives 40 channelsintwo banks.
Scans 15 channels persecond. Size 9V x4%" x 121,
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT-A is available for $178.95.

NEW! Uniden® MR8100-A

List price $849.95/CE price $486.95
12-Band, 100 Channel ® Surveillance scanner
Bands: 29-54, 116-174, 406-512, 806-956 MHz.

The Uniden MR8100 surveillance scanner is different
from all other scanners. Originally designed for intel-
ligence agencies, fire departments and public safety
use, this scanner offers a breakthrough of new and
enhanced features. Scan speedisalmost 100 channels
per second. You get four digit readout past the decimal
point. Complete coverage of 800 MHz. band when
programmed with a personal computer. Alphanumeric
designation of channels, separate speaker, backlit LCD
display and more. To activate the many unique features
of the Uniden MR8100 acomputer interface program is
available for $19.95. Due to manufacturers’ territorial
restrictions, the MR8100 is not available for direct
shipment from CEl to CA, OR, WA, NV, ID or UT.

NEW! Ranger® RCI2950-A

List price $549.95/CE price $249.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Ful! Band Coverage ® All-Mode Operation

Backlitliguid crystal display ® Repeater Splits

RIT ® 10 Programmable Memory Positions
Frequency Coverage: 28.0000 MHz to 29.65958 MHL

The Ranger RCI2950 Mobile 10 Meter Transceiver
has everything you need for amateur radio com-
munications. The RF power control feature in the
RCi2950 allows you to adjust the RF output power
continuously from 1 watt through a full 25 watts
output on USB, LSB and CW modes. You get a
noise blanker, roger beep, PA mode, mike gain,
digital VFO, built-in S/RF/MOD/SWR meter. Fre-
quency selections may be made from a switch on
the microphone or the front panel. The RCI2950
gives you AM, FM, USB, LSB or CW operation. For
technical info, call Ranger at 619-259-0287.

CIRCLE 121 ON READER SERVICE CARD

RELM ,
LMV25488
Only $289.95

OTHER RADIOS AND ACCESSORIES
XC365-A Uniden Ultra Clear PlusCordless Phone. .. §88.95
CT7855-A Uniden speakerphonecordless phone. .. $109.95
BCS55XLT-A Bearcat 10 channel scanner ........$114.85
AD100-A Plug in wall charger for BCS5SXLT.. . .....$14.85
PS001-A Cigarette lighter cable for BCSSXLT ..... $14.95
VCOO01-A Carrying case for BCSSXLT.............. $14.95

K
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BC7OXLT-A Bearcalf 20 channel scanner......... 515995
BC142XL-A Bearcal 10 ¢ch. 10 band scanner......$84.95
BC14TXLT-A Bearcat 16 ch. 10 band scanner ... . $94.95

BC1T2XL-A Bearcat 20 ch. 11 band scanner. ., ;. £134.95

BC17TXLT-A Bearcal 16 ch. 11 band scanner...$134.95
BCS590XLT-A Bearcat 100ch. 11 bandscanner. ... $194,95
BCTBOXLT-ABearca! 100ch. 12bandscanner. ... $254.95
BCOO2-ACTCSStone board for BC590/760XLT... . $54.95
BCOO3-A Switch assembly for BCS90/TE0XLT ... . $22.95
BCB55XLT-A Bearcat 50 ch. 12 band scanner...$199.95
BC1-A Bearcal Information scannerwith CB ..., . $129.95
BC330A-A Bearcat Information scanner...........$99.95
BCSBOXLT-A Bearcat 16 ch. 10 band scanner ..,.$94.95

BP205-A Ni-Cad batt. pack for BC200/BC100XLT. .. $39.95

ATSBOB-A Sangean shortwave receiver.......... $159.95
ATSBO3A-A Sangean shortwave receiver......... 515995
ATSBOO-A Sangean shortwave receiver ........... 59995
MS103-A Sangean shortwave receiver .....__.... 58495
T4102-A Midland emergency weather receiver .. . $39.95
TT116-AMidland CBwith VHF weather& antenna. .. $66.95
77118-A Midiand CB mobile with VHF weather....$62.85
77913-A Midland CB portable with VHF weather ... . $79.95

T8300-A Midland CB base station................. $92.95

FBE-A Frequency Directory for Eastern U.S.A......$14.85
FBW-A Frequency Directory for Western U.S.A.....514.85
RFD1-AMI IL, IN, KY, OH, Wl Freguency Directory . . . $14 95
RFD2-A CT, ME, MA, NH, RI, VT Directory..... .. 51485

RFD3-A DE, DC, MD, NJ, NY, PA, VA, WV Dir........ $14.95

RFD4-A AL, AR, FL, GA, LA, M5, NC, PR, SC, TN, V1... %1495
RFDS-A AK, ID, |A, MN, MT, NE, ND, OR, SD, WA WY .__$14.95
RFD8-A CA, NV, UT, AZ, HI. GU Freq. Directory....$14.95
RFD7-ACO, KS, MO, NM, OK, TX Freq. Directory....$14.95
ASD-A Airplane Scanner Directory. ... ............. 51495
TSG-G7 "Top Secret” Registryof U.S. Govt. Freq. ... $16.85
TTC-A Tune in on telephonecalls.................. $14.95
CBH-A Big CB Handbook/AM/FM/Freeband....... $14.95
TIC-A Techniguesfor Intercepting Communications ... $14.95
RRF-A Rallroad frequency directory ............... $14.95
EEC-A Embassy & Espionage Communications....$14.95
SMH-A Scanner Modification Handbook. . ......... £$16.95
LIN-A Latest Intelligence by James E. Tunneall. . ... £$16.95

ABO-A Magnet mount mobile scanner antenna . ... $34.95
ATO-A Base station scannerantenna.......... .-$34.85
USAMM-A Mag mount VHF ant. w/ 12" cable ...... $39.895
USAK-A %" hole mount VHF ant. w/ 17" cable ... ,. $£34.95
Add $4.00 shipping for all accessories ordered at the sametime.
Add $12.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax or supply your
tax 1.D. number. Written purchase orders are accepted from
approved government agencies and most well rated firms at
a 10% surcharge for net 10 billing. All sales are subject to
availability, acceptance and verification, Prices, terms and
specifications are subject to change without notice. All
pricesare in U.S. dollars. Out of stock items will be placed on
backorder automatically or equivalent product substituted
unless CEl isinstructed differently. A $5.00 additional hand-
ling fee will be charged for ail orders with a merchandise
total under $50.00. Shipments are F.O.B. CEl warehouse in
Ann Arbor, Michigan. No COD's. Not responsible for typo-
graphical errors.

Mail orders to: Communications Electronics,”
Box 1045, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 per radio for U.P.S. ground shipping and
handling in the continental U.S.A. For Canada,
Puerto Rico, Hawaii, Alaska, or APQ/FPO delivery,
shipping charges are two times continental U.S.
rates. If you have a Discover, Visa, American Express
or MasterCard, you may call and place a credit card
order. 5% surcharge for billing to American Express.
For credit card order, call toll-free in the U.S. Dial
800-USA-SCAN. Forinformation call 313-996-8888.
FAX anytime, dial 313-663-8888. Order today.

Scanner Distribution Center™ and CEIl logos are trade-

marks of Communications Electronics Inc.
Sale dates 12/15/90 — 6/30/91 AD #010591-A

Copyright© 1991 Communications Electronics inc.

For more information call

1-313-996-8888

Communications Electronics inc.

Emergency Operations Center
P.O. Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-996-B888 or FAX 313-663-B888
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CARDS

6 - .95 500 31/2" x 5 1/2" COLOR QSLS

CALL TOLL FREE 1-800-869-7527
or write for info kit
Color cards guarantee more returns|

VISUAL CONCEPTS
218 Delaware, Suite 301 » Kansas City, MD 64105

CIRCLE 261 ON READER SERVICE CARD

~ POWER YOUR STATION FROM THE SUN |

Solar Photovolitaic Celis !
= No more power supply hum
=Operate remote locations and stay on the air
»Self-regulated
*FParfect for charging your 12v battery
22 watt module—3$199 42 watt module—$345
Other systems & panels—Call for Info

Bailey Country Store
F.O. Box 688, Bailey CO B0421
Tel. {303) 838-2605 Ask for Glenn

CIRCLE 262 ON READER SERVICE CARD

DISTINCTIVE RING SWITCH

Add additional phone numberstoasingle linewith
the new Distinctive Ringing service from the phone
company. RingDirector detects ring patterns and
routes calls to phones, answering machines, FAX's
or modems. 2-port $89. 4-port $149. S/H $5.
1-B00-677-7968 FAX 516-676-9225

EXCELLENT TECHNOLOGY
69 Smith Street, Glen Head, NY 11545

CIRCLE 280 ON READER SERVICE CARD
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your reliable source for

a2 world of crystal clear
communication

e Commercial Two-Way

e MicroProcessors

e Amateur/Experimental

e Scanners/Monitors/Pagers
e Satellite-Telemetry

* Plus custom applications

EXPEDITED ORDER SERVICE!

FOR FREE CATALOG,
CALL OR WRITE:

JAN CRYSTALS

T_— |

Vi |

'_f PO. Box 06017
Ft. Myers, FL 33906

L@' (813) 936-2397

TOLL FREE 1-800-526-9825
FAX ORDERS: 1-813-936-3750

CIRCLE 240 ON READER SERVICE CARD
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To mark the element locations on the
boom, it seems that millimeters are easier to
use than inches, so 1 converted W1JR’s di-
mensions. It's hard to find a tape measure that
reads out in decimal inches! Lay a tape along
the boom and mark each location. Dimen-
sions are from the end of the boom. This
prevents cumulative errors.

Drilling the boom squarely can be chal-
lenging. Eyeballing doesn’t work. Use a
“‘universal drill guide’ with a V-notch de-
signed to drill holes in the center of a pipe.

Before you start drilling, you must devise a
method of preventing boom rotation while
drilling, thereby keeping all the drilled holes
in line. You must also support the boom high
enough off the bench so that the drill guide
can slide. One way to do this is to first drill a
hole through the boom large enough to clear a
12" long No. 4 or 6 wood screw. Run the
screw into the bench only about %4". The
boom will now be free to move up and down
as the drill guide is moved, but will be rota-
tionally fixed. Two screws in different loca-
tions may be required if your drill guide has a
large base and you can’t get all the holes
without hitting the screw. Slide the drill guide
along the bench with the boom in the V-notch
and drill each 0.1 16" hole. Remember to drill
the driven element hole 4" in diameter.

When assembling the elements to the
boom, use 4-40 x 3% " stainless screws, nuts
and lockwashers. Put the lockwasher be-
tween the nut and the boom, not under the
element. Coat the ends of each element with a
corrosion inhibitor such as No-Al-Ox™.
Weather turns aluminum into aluminum ox-
ide, which is a dandy insulator. No-Al-Ox is
available from your local electrical supply
house and well worth the nominal cost. As-
semble the elements with the overlaps all
facing the same direction.

For the driven element, drill a 0. 144" (#27
drill) hole through a 4" brass flat head bolt.
Also drill the center of the brass strip driven
element to 0.144." You must assemble all the
parts (element, bolt, nut, boom, etc.) on the
UT141 hardline before you solder things to-
gether. Use hobby (low-temperature) silver
solder and flux for all outdoor connections as
it does not deteriorate from weather like reg-
ular rosin core solder. A note: Go easy on the
heat on the hardline. If you overheat it, it can
swell and rupture. Then you start over. I did.

The finished product, or at least the driven
element end, is shown in Photo D amidst a
variety of other antenna goodies. Once again,
complete antennas and antenna kits are avail-
able from Down East Microwave.

The 8' long, 2" diameter boom is flimsy
and requires mounting support. The strap
mounting method shown is easy and works.
A single U-bolt through the support boom
mounts the whole thing to the antenna cross
boom. See Figure S.

A note on antenna mounting: Many satel-
lite operators use a nonmetallic cross boom
between their antennas. This tends to cut
down intermod problems on the harmonically
related modes, such as Mode J. If you mount
this (or any) antenna on an insulated boom
and leave the preamp connected, remember

where atmospheric static electricity has to go
—down the lead in coax into the shack. Keep
the coax disconnected from the equipment
and thoroughly grounded in the shack when
the antenna is not in use. Never use the anten-
na when thunderstorms are in the area. We
are not talking about a direct lightning strike
here either; there 1s little real protection from
a situation like that. I strap-ground the 1296
and 2401 antennas right up on the mounting
boom.

Results

Now the big question: Does it work? Since
[ do not have access to test equipment for this
frequency, I took the pragmatic approach—I
tried it. The first test was with the loop yagi con-
nected to the no-tune downconverter through
three feet of RG-142, 12 feet of RG-213
around the rotors, and 65 feet of 9913. And
no preamp, as it wasn't built yet. But I heard
the DOVE S-band beacon on the first try.

Since the addition of the WBSLUA no-tune
preamp, the DOVE beacon 1s loud enough to
hold the PLL (Phased Lock Loop) on my
G3RUH PSK modem, and autotune the at-
tached receiver. DOVE’s 100 kHz Doppler
shift makes this rather touchy sometimes, as a
brief fade can cause the signal to run out of
the capture range of the modem. Mostly it
holds surprisingly well, considering that the
rate of change of frequency fairly screams
across the band.

This arrangement also works on the big
guy, AO-13, Mode S. Downlink signal
strength is marginal for SSB, but quite ade-
quate for CW. However, perseverance has
yielded a handful of sideband contacts on that
mode, which is quite a thrill. Two hints are
useful at this point. First, lots of multiplica-
tion (X24) between the LO crystal and the
injection frequency offers the potential for
large frequency conversion errors. It can be
very difficult to predict where to initially find
S-band signals. My own set-up has over 50
kHz frequency offset, exclusive of Doppler.
The solution is to start by trying to find a
loud, strong signal like DOVE and tune all
over the place until you find it. Then track the
signal, recording the apparent frequency and
time and compare TCA (Time of Closest
Approach, where the Doppler correction
should be zero) to the published actual beacon
frequency.

Second, the antenna described here is mar-
ginal at best for AO-13. The AO-13 13cm
beacon is only a watt or so, and at times is
42,000 kilometers away! When you hear a
Mode S signal, rock the antenna position to
peak it. It is surprising how much difference
this can make.

The advent of no-tune preamps and con-
verters has brought Mode S into the realm of
the average experimenter. Good construction
practices and attention to detail are rewarded
by excellent performance on frequencies pre-

viously considered almost unattainable.
Now, go out and build some gear. See you on

Mode S! &

Contact Ed Krome KA9LNV at 1023
Goldfinch Rd., Columbus IN 47203.
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Touch-1one

Number 8 on your Feedback card

Activated Scanner

So you won’t miss a call!

by Don Moser AAT7Y

I nexpensive, wide-frequency
coverage scanners have been
developed into valuable tools for
the amateur radio operator. There
are, however, two drawbacks that
keep them from reaching their full
potential. First, when you're scan-
ning a number of busy repeaters
and simplex frequencies, and Bert
and Ernie tie up one repeater, your
scanner will most likely be stuck
there. If someone tries to call you
on another frequency, you won't
hear the call. Secondly, you (and
the rest of your household) will

always get through on simplex
when she’s doing errands around
town. Friends from various parts

of the state can use different re-
peaters to reach me. Early one Sun-
day morning, when the phone had
been accidentally left off the hook,
my brother-in-law was able to
wake us up by calling on 2 meters;
there had been a serious family
medical emergency.

Scanner Modifications
I implemented this scanning sys-
tem using the Radio Shack PRO-57

have to listen to Bert and Ernie so
you won't miss a call eventually
directed to you.

A Logical Solution

A Touch-Tone decoder alone, connected to
a scanner, will solve the second problem: you
won't have to listen to all the traffic until
you're called. But it won't solve the first
problem of the scanner getting hung up on a
busy channel. Combining the logic of the
decoder and the scanner will, however, solve
both problems.

What happens when a normal scanner
switches to a busy frequency? The squelch
circuit detects a carrier and outputs a logic
control signal that tells the scanner to stop
scanning. To operate as a Touch-Tone acti-
vated scanner, I've opened the logic control
line coming from the squelch circuit and in-
serted a logic signal from the first

Photo A. The author modified the Motron Auto Kall AK-4 to solve
two common problems.

decoded, a timer 1s set that stops the scanner
for about 10 seconds, allowing time for the
decoder to receive the rest of the code. If the
right code sequence is not received within 10
seconds, the scanner resumes scanning. If the
correct code is received, another timer is
triggered that both turns on your speaker and
keeps the scanner tuned to the calling fre-
quency. The calling station identifies and
tells you which frequency he’s calling on.
I've been using this system for several
years now, and it’s been a real life-saver. We
have four speakers connected to the scanner/
decoder and placed at strategic places
throughout the house and shop. My wife can

scanner and the MoTron Auto Kall
AK-4C DTMF decoder. You can
use almost any scanner and DTMF
decoder for this project. The PRO-57
is currently Radio Shack's least
expensive scanner. Most scanners use similar
receiver and scanning circuits. The PRO-57
uses the MC-3361 FM receiver IC. Pin 13 is
the scan control output. When 1t’s low, the
scan function is enabled. When a signal is
present, it goes high and scanning stops.

If you use a different scanner, check the
schematic for the line that goes from the re-
ceive IC 1o the scanning section. If you check
this line with a logic probe, you should see it
changing states when you turn the squelch
control on and off. Normally, when the re-
ceiver is unsquelched, it tells the scanning
control to stop scanning. Since the scanner
needs to be stopped with a DTMF signal
instead of a carrier, this control line

decoded digit of an Auto-Kall
AK-4 Touch-Tone decoder. The

scanner won’t stop unless it re-
ceives the first digit of your code.

L. ¢

[f the scanner is programmed to
scan 10 frequencies, and it’s scan-
ning at the rate of 10 channels per

DTMF

DECODER

1s broken and the input to the scan
control is diverted to the output of
the DTMF decoder. The line is

second, the calling station must
hold down the first digit of the code
for at least one second. This gives
the scanner enough time to make
one complete cycle through all the

—lE.‘l‘.TEHH&L SPEAKER JACK

SCANNER

broken after it goes to the mute
circuit on the power amplifier.

Adding Scan-Control
and External Speaker Jacks

Two mini-phono jacks (3.5mm)

30 SECOND
SEQUENCE TIMER
T DETECTOR RE LAY
| CONTROL |
FIRST DIGIT _Di FEAREEIT A
DETECTOR
10 SECOND

TIMER

were added to the scanner. One 1s
used to connect the first digit detect
circuit in the DTMF decoder to the

frequencies. Once the first digit 1s
30 73 Amateur Radio Today = March, 1991

Figure 1. System block diagram.

scan control in the scanner. The



{F Equipmert Eegular ‘w.ir
IC-765 Xcvr/ps/keyer/auto tuner...... 3149.00 CAL

IC-751A 9-band xcvr/.1-30 MHz revr

PS-35 Internal power supply......... 219.00 199%

FL-63A 250 Hz CW filter (1st IF)..... 53.00
FL-52A 500 Hz CW filter (2nd IF}.... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF).... 115.00 109%
FL-70 2.8 kHz wide SSB filter........ 59.00

IC-735 HF xcvr/SW rcvr/mic........... 1149.00 969%

PS-55 External power supply ........ 219.00 199%
AT-150 Automatic antenna tuner.... 445.00 CALI
FL-32A 500 Hz CW filter.............. 69.00
EX-243 Electronic keyer unit......... 6450
UT-30 Tone encoder .......cocee...... 18.50
IC-725 HF xcvr/SW rcvr....... gﬁﬂfﬁi 949.00 799%
AH-3 Automatic ant tuner.. (Special) 489.00 379%

IC-726 10-band xcvr/6m...... (Special) 1299.00 1039

Regular SALE
IE EI{L HF sulacl state amp w/ps........ 1999.00 1699
IC-4KL HF 1KW out s/s amp wfg 6995.00 CALL
EX-627 HF auto. ant. selector (Special) 315.00 269
PS-15 20A external power suppiy . 175.00 159%

PS-30 Systems p/s w/cord, 6-pin pluﬁ 349.00 319%

SP-3 External speaker...........ccoenee. 65.00
SP-7 Small external speaker ............ 5199
CR-64 High stab. ref. xtal: 7514, etc ... 79.00
SM-6 Desk microphone......ovvevvuen.. 4795
SM-8 Desk mic - two cables, scan ...... 89.00
AT-500 500W 9-band auto. ant. tuner  589.00 519%
AH-2 8-band tuner w/mount & whip... 758.00 6899

AH-2A Ant tuner system, only (Special) 559.00 469%
Accessories for IC-765/781/725 e Call for Prices

1699.00 CALL

* Large Stocks
* Fast Service
* Top Trades

ot AES’

B1S Regular SALE

|ﬁ ??5# Eﬁw Em FMEEEBFLW w/ps... 1299.00 1129
IC-275H 100w 2m FM/S5B/CW........ 1399.00 1199
IC-475A 25w 440 FM/SSB/CW w/ps 1399.00 1199
IC-475H 100w 440 FM/SS5B/CW fgﬁf{?rff}_ 1599.00 1269
IC-575A 25w 6/10m xcvr/ps (Speeial) 1399.00 1099
IC-575H 25w 100w 6/10m xcur........ 1699.00 1469

VHF lobl | egular Sale
IC- 22911 25w 2m FMETTF mu: .......... 449.00 3899
IC-229H 50w 2m FM/TTP mic.......... 479.00 CALL
IC-448A 25w 440 FMfTrF‘ A Closes puf) 599.00 4999

al-band FM 7 Regular Sale
IG EEZEA 25w me’df-ll[} FM;‘TTP mic... 659.00 569%
IC-3220H 45w 2m/35w 440 FM/TTP  699.00 599¢
IC-2400A 2m/440 FM/TTP ... (Special) 899.00 CALL
IC-2500A 35w 440/1.2GHz FM......... 999.00 CALL

Regular Sale
IC- *:'H]] me’dd[} F:her npt XCVT i'Sy”-'mf) 1199.00 CALL
UX-R91A Broadband receiver unit... 389.00 CAL!
UX-19A 10w 10m unit......coeevenee.  299.00 269%
UX-59A 10w 6m unite.eeneveennnne.... 349.00 319%
UX-S92A 2m SSB/CW module....... 599.00 CALL
UX-39A 25w 220MHz unit (Speeial) 349.00 279%
UX-129A 10w IEGHE unit ........... 549.00 499
VHF /UHF Mobile Tra jers Regular Sale
IE 970A 25w 2m/430 MHI transcewer 2895.00 2499

[-"'| [ .il,._l_l :- s i -l REErRL

., r:l'

IC-970H 45w 2m/430 MHz transceiver 3149 2699
UX-R96 5[] 9[]5 Mhz receive unit.... 389.00 349%
lobile Ante Regular Sale

ﬁH 32 EmﬁMD Dual Band mobile ant 39.00
AHB-32 Trunk-lip mount... T LY
Larsen PO-K Roof MOUnt ..vverienn. 23.00
Larsen PO-TLM Trunk-lip mount..... 24.70
Larsen PO-MM Magnetic mount ..... 2875

Repeaters Regular Sale

.. 1849.00 1649
1649.00 1399

2299.00 1939
2599.00 2249

RP-1510 Z2m 25w repeater............
RP-2210 220MHz 25w repeater........
RP-4020 440MHz 25w repeater........
RP-1220 1.2GHz 10w repeater..........

VISA"

()

Use your

CREDIT
CARD

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIG SUPPLY..

5710 W. Good Hope Road; Milwaukee, Wl 53223 @ Phone (414) 358-0333

AES"

ORLANDO, Fla. 32803 CGLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 ERICKSON COMMUNICATIONS

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

1-800-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1917

BRANCH STORES

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

1072 N. Rancho Drive
Phone (702) 647-3114

1-800-634-6227

eld Regular SALE
IE ﬂEﬁTz’ngh Power 409.00 349%
IC-04AT 440 (Closeont) 449.00 329%

IC-2SA 2m .. (Spesial) 419.00 CALL
IC-2SAT 2m/1P (Spec) 439.00 319%

IC-35AT 220 HT/TTP 449.00 369%
| IC-4SAT 440 HT/TTP  449.00 CALL

| IC-2GAT 2m HT/TTP  429.00 CALL
IC-4GAT 440MHz, TTP 449.00 CALL

IC-32AT 2m/440 HT  629.00 549°
IC-24AT ..... (Special) 629.00 CALL

i Limited Offer! .. FREE BP-82 external 72V @
| 300ma. battery with IC-3SAT puchase.

IE 12GAT lw 1 EGHE HTfhaﬂfcngTTP 579.00 4693
raft band handheid Regular SALE

ﬂ 2 5W F‘EP synth. a:rcraf 1 - ] h25.00 4795

A-20 Synth. aircraft HT w/VOR (Spee.) 625.00 499%
For HT Accessories ® CALL for Prices

r Regular SALE

R-71A 100kHz-30MHz rcwr . fS,EmEHJ’,J $999.00 799
RC-11 Infrared remaote cnntruller 70.99
FL-32A 500 Hz CW filter.............. 69.00
FL-63A 250 Hz CW filter {[31 13— 59.00
FL-44A SSB filter (2nd IF).. 178.00 159%
EX-257 EM unit.. e AEHD
EX-310 Voice synthes&zer ............. 59.00
CR-64 High stability oscillator xtal 79.00
SP-3 External speaker.........ceevevs. 65.00
CK-70 (EX-299) 12V DC option...... 12.99

ME 12 Mutnle mnum ..................

R-7000 25MHz-2GHz receiver.......... 1199.00 1029

RC-12 Infrared remote controller.... 70.39
EX-310 Voice synthesmer 59.00

w R7000 ATV unit.. . 139.00 1299

R-9000 100KHz-2GHz all-mode rcvr ... 5459.00 4699

Due to the size of the ICOM product line, some
accessory items are not listed. If you have a question,
please call. Prices subject to change without notice.

Top Trades ! o We'll take your
Clean Late Model gear in trade
tuwards New ICOM Equnpment,l

I “'.'
|

'Illl r'_' [ '.__'.'l |

AES® % Over 33 Years in Amateur Radio
HOURS: Mon. thru Fri. 9-5:30: Sat. 9-3

FAX: (414) 358-3337

Associate Store
CHICAGO, llinois 60630

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

1-800-621-5802
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Figure 2. PRO-57 scanner modifications.
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Figure 3. Scan control modifications com-
bine the logic of both the decoder and the
scanner.

other is used to add an external speaker jack
to the scanner. This provides a way to feed
audio to the decoder and to control the speak-
er line with the decoder. To add the mini-
phono jacks, drill two % " holes on the side of
the chassis, just below the speaker.

Wiring the Scan Control Jack

You don’t have to remove the PRO-57s
circuit boards. You do have to use anti-static
precautions. Be sure to discharge any static
electricity on your body by touching a ground
before working on the circuit board.

There is a short jumper wire about 2" long
in the center of the main board, labeled
JW33. One side of W33 goes to the squelch
control, pin 13 of IC2, R73 and R70 (surface
mounted on bottom of board). The other side
of JW33 goes to IC4 pin 62. Clip this jumper
in the middle and raise each side off the
board.

Solder wires about 5" long to each side of
the cut jumper. Solder the wire that goes to
IC4 (the side closest of C110) to the “‘tip™”
connection on the scan control mini-phono
jack. Solder the other wire (nearest D14) to
the switch section of the jack. Connecting the
scan control through the switch section will
cause the scanner to operate normally when
the decoder is unplugged. Connect a wire
from the ground lugs of both the scan control
and speakers jacks to TP6, the PCB ground.

Wiring the External Speaker Jack

Unsolder the white wire going to the speak-
er's positive side. Wire this to the “*tip’’ lug
on the external speaker jack. Wire the switch
lug to the positive lug of the speaker with a
short piece of wire.

Decoder Modification

The Auto-Kall AK-4 is well-suited for this
project because it has two independent
timers. You need one timer to stop the scan-
ner for a short time, 5-10 seconds, upon
receipt of the first digit. You need a second

GC LED PCLED P

{B' c1(__)CR2 CR

RLED |,

criz + ° Q;}
% 4

O S 7 a gg
R2 CRS 16 | L
1st % 1
:Ina X 2 % u?
5 & | atn £ Ly
o o of
= P~ SA . 5 <
Remove R4 .}J]R“ U4 gg ~ ? =
g e RB 2 a8 5 VR2
VRN — MC 3 9
uz MD i 0
&y
i 1% D '
U2-bend uutﬁ S 5 2 Ry o
pin 4 M =1 o R e TR
; & ue
us -’ 0 ﬂ_?-___,Hemuue C6
GCPAD "7 U xi— 2 | —Tx«
A “R9 " Us x1 .
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U3, ~af S L-=1¢ o3
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O £ F O DO 0 o
0 4+ O Z2 £ 2 £ < o OO <9

Figure 4. AK-4 modifications {circuit board details).

32 73 Amateur Radio Today = March, 1991

timer to turn on the speaker relay for about 30
seconds. You can adjust both times with on-
board trim pots. The output of each timer is
fed into a NOR gate which is again inverted
by an open collector transistor (with a pull-up
resistor added). This output is then connected
to the scan control. When either timer is
triggered, the NOR gate will output a logic-
low that turns off the transistor. This puts a
logic-high on the scan control line and causes
the scanner to stop.

The first timer is used to stop the scanner
for 5-10 seconds if the first digit of the
sequential DTMF code 1s received. This
stops the scanner to allow enough time for
the rest of the code to be entered. If the rest
of the digits aren’t received, it goes back
into scan mode on timeout. If the rest of
the code 1s received, the second timer is
triggered, activating the on-board relay and
turning on the speaker. This timer is ad-
justable from about 10 to 60 seconds. A red
““call”” LED is also latched on, to indicate a
received call.

The short timer was originally part of a
“group-call’’ circuit. When triggered, an
output would set a NOR gate latch. The timer
in this circuit 1s modified to give an output for
5 to 10 seconds by changing C7 to 10 UF. One
of the NOR gates in the latch is isolated and
used to control the open collector transistor
“*GC’" output for the scan control.

Modification Details

Remove the following parts on the decoder
(AK-4) board: R4, 1k; R18, 33k; R32, 1k;
C6, 1 yF; C8, 0.1 yF; and C7, 3.3 pF.
Replace C8 with a jumper wire. Change C7
to 10 pF. Remove U2 from its socket, bend
out pin 4 and place it back in the socket so that
it's disconnected. Remove CR12.

Solder a wire from U4, pin4, to U2, pin 1.
A trace coming from pin 4 of U4 goes to a
feed-through hole. Use this hole for one end
of the wire by scrapping off the solder mask.
Solder the other end of the wire to the hole
vacated by R18 that went to pin 1 of U2. A
second wire goes from the hole of C6 (that
went to U6, pin 11) to the hole formerly used
by R4 (that connected to U2, pin 2). Solder a
33k '4-watt resistor (you can use R18, which
was removed) from the GC output (next to
+IN) to the pad marked +3.

Three jumpers on the board are used to
configure the board for various functions.

Connect only jumper J3; leave the other two
blank.

Program the board as per manufacturer’s
instructions. Solder a diode from the first
digit of your code, in the programming ma-
trix, to the GC PAD. Cathode side goes to
GC PAD. This will cause the short timer to be
triggered when the first digit 1s received.

Connect the GC output of the AK-4 de-
coder board to the mini-phono jack scan-con-
trol input. Connect an audio cord from the
external speaker jack of the scanner to the
audio input of the decoder.

Testing

Start scanning several frequencies. Using a
simplex frequency, hold down the first digit



IS THE A ONE!

ALINCO’S DR-590T DUAL BAND TRANSCEIVER IS THE ONLY HAM
TRANSCEIVER THAT CAN TURN YOUR DTMF-CAPABLE* HANDY TALKY
INTO A 45/35 WATT HAND-HELD POWER HOUSE!

BALINCO'S DR-590T CAN BE FULLY CONTROLLED BY A DTMF

CAPABLE HAND-HELD FROM A REMOTE LOCATION! THAT'S
RIGHT, WITH YOUR HT YOU CAN CROSS BAND REPEAT, CHANGE
FREQUENCIES, MOVE UP AND DOWN THE MEMORY CHANNELS,

ETC.; ETC., ETC.

BWORKING FROM YOUR HAND HELD THRU ALINCO'S DR-590T

MEANS YOU CAN REACH AND WORK ALL REPEATERS WITHIN THE
45/35 WATT RANGE - DIRECTLY FROM YOUR HT, WITHOUT
RETURNING TO THE DR-590T!

BSEE YOUR NEAREST AUTHORIZED ALINCO DEALER FOR
DETAILS AND A FULL DEMONSTRATION!

*SUCH AS THE NEW ALINCO DJ560 TWIN-BAND H/T.

STAY TUNED TO ALINCO FOR MORE INNOVATION, QUALITY AND VALUE!

lé%\l ALINCO ELECTRONICS INC.

el 438 Amapola Ave., Unit 130, Torrance, CA 90501, U.S.A. » (213) 618-8616 = FAX: (213) 618-8758
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i TABLE OF ARBEEVIATIONS

GC - Crouwp Cal

RAi = Repet

bA - Het Latch
58 = S5ec Latch

0% - UnSeleceed Keys

D — Comtrel Down
0 - Controal Uy

HL - Homentary Output C

HDI — Mossntary Output D

NC = Moreally Closed Iel:y Contactm
MO — Nermally Dpen Relay Contacts
Latch A

RE — Reset Latch B

RC: = Relny Common

A
B

HoTron Elsctromics
Auto-Eall AX-4

Eevlerd Schematic 3-15-8A

of your code. When the scanner gets to that
frequency, the GC output should go high and
cause the scanner to stop scanning. Enter the
rest of your code. If all is working well, the
relay in the decoder should turn on to open up
your speaker or activate an alarm.

The SSI-202 decoder chip used on the AK-
4 decodes DTMF signals in about 40 ms,
Occasionally, if you start to enter the first

Figure 5. Modified AK-4 schematic diagram.

digit of your code just as the scanner is cross-
ing the calling frequency, the control signal
stops the scanner too late, on the following
channel. During testing, this happened only
about once every fifty times.

This system will give you a powerful com-
munications tool for either routine or emer-
gency traffic. It will make it possible for you
to be reached at any time over a wide geo-

graphic area, through the best possible path.

Although you may use other scanners and
decoders, vou can obtain the AK4 or AK4C
(complete in a box with a speaker) from
MoTron Electronics, 310 Garfield St., Suite
4, Eugene OR 97402. Tel. (503) 687-2118;
order line, (800) 338-9058. For $10,
MoTron will do the scan modifications on the
AK-4Wor AK-4C. B

DJ-120T=DJ-160T & 460T=DJ-200T
*NEW* DJ-560T Twin Band "NEW*

NEW 1-800-666-0908
DJ-560T Twinband
» CTCSS Encode/Decode Built-in DR-110T 2M Mobile
« HX: 130-173.995 MHz » 45 Watt - Mimi Size

400-519 995 MHz « CTCSS Encode/Decode Buiit-in
* TX: VHF-UHF Amateur Bands » Modifiable for Cap & Mars
s Feature Packed * Great Value/Packet Favorite
Best twin band valua! *Mobiles*
*Handies*

ALINCO

DR-110T & 410T«DR-112T (NEW)
*DR-510T«DR-570T*DR-590T (NEW)

LOW DISCOUNT PRICES - FULL LINE OF ACCESSORIES

We carry most major brands.
Hours: Mon-Fri. 10-6 Sat. 10-4

LENTINI COMMUNICATIONS

21 Garfield St., Newington, CT 06111
New equipment pricing and orders 1-800-666-0908 Out of State.
Tech questions, used gear, info 203-666-6227

WE SHIP UPS
C.0.D.s WELCOME

L s

THIS MONTH'S GOOGDIE FROM THE CANDY STORE

MFJ

MF J-948
i E..rﬁm On Earmssd ALsmon

e UNDER $80.0C
Yaess Hy Gas Abees Ex MLTO

KENWOOD TS-940SWAT

UNDER $2000.00
Ower 9034 Ham Nems i Stock_ 3l Prces Cash FOB Presion
More Specais n HAM-ADS Logkung for Sometfeng not Lslee?

Call or Wiis
ROSS DISTRIBUTING COMPANY
T8 5. Siate Street, Presion, k. B3I2E3 - Telephone (208) B52-0830

Hours Tue-Fri. 56 - 82 . Clossd S5a1. & Sun

CIRCLE 254 ON READER SERVICE CARD

CIRCLE 234 ON READER SERVICE CARD

. L Quick-Launch

Antenna Installation

_.__.

£ Air
Ship
(801)373-8425

Bl AntennasWest
Bow SO0R2.5 Prova, T RIS

Foz & E-; be Live
Ehimmares Chmbyn

CIRCLE 89 ON READER SERVICE CARD

Repeater - Lmk Centruller

RBC-700 Controller
The RBC-700 represents the latest generation of advanced
repeater controllers. These series of controllers can connect
up to 7 independent receivers and transmitters. 24 different
configurations are available that supports up to 5 fully du-
plexed link radios, 4 independent remote base radios, and
multiple repeaters simulitaneously. Card-cage design allows
expansion by simply adding cards and firmware. A true 7
position cross-point switch is utilized that allows each receiver
/[ transmitter to independently connect to other Rx/Tx com-
binations as desired. Multiple independent Rx/Tx paths are
supported.

Multiple Repeater control
Up to 5 Duplexed Links
Up to 4 different Remoles
Natural Speech Telemetry
Card-Cage design

Easy servicing
Intergrated Autopatch
+10v to +14v Supply
Size: 525" x 19" x9"
Expand at any time
Call for further details

Palomar Telecom, Inc.

2250 N. Iris Lane - Escondido, Ca. 92026

(619) 746-7998

CIRCLE 264 ON READER SERVICE CARD



REMEMBER...A LOW COST POWER PACK DIGITAL VIDEO STABILIZER
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN REMOVES ALL VIDEO COPY PROTECTION

While watching rental FEATURES
movies, you will notice an-
noying periodic color
darkening, color shift, un-
wanled lines, fashing or
jaggededges. Thisiscaused
by the copy protection jam- ~ Tarket |
ming signals embedded in @ State-of-the-Arl Micro-
the video tape, such asMac-  ©hip Technology
rovision copy protection. @ 100% automalic

THE DIGITAL VIDEO STARI- ®Worksonall VCRs & TVs
LIZER COMPLETELY @Similar units sold else-

@ Easy to use and asnap o
install

@ The best and most excit-
ing video stabilizer in the

DAN KBOXC—KIRBY KABZTS—LOUIS KARIPN
RON NOKMR—DENISE YL—MALINE XYL—MIKE S0ON

L 1-800-426-2891

\ ELIMINATES ALL COPY  where for $99
?)N .SUPER PACKS FOR oI K N SIE e ot
e Call & $ ICOM 2{4SAT & 24AT MING SIGNALS AND ®Uses a standard 9 Volt
e . o Call $ BRINGS YOU CRYSTAL  battery (lasts 1 - 2years);
FT-7008 : P79, gau $ BP-83 }'s.%" %mah CLEAR PICTURES. battery not included
FT-212R “ : alls 2 @ Fast Shipping
i cars opaos v ssman || | WARNING, So0ihn
FT- Call s . . S@UNCONDITIONAL 30
FT-736 ; Call s EXTENDED BP-84 7.2V 1000mah g;miﬁzésﬁﬂ: days money back
sl e 2 ot | CAPACITY $57.00 ONLY.[TISNOT INTENDED  Suarantee
FRG 8800 HF R Call § BP-84S 7.2V 1400mah O COPY RENTAL MOViES @ 1 Year warranty
FRG 9600 UHF F S 3 Call § m.m OR COPYRIGHTED VIDEO SPE\CIH'
dlociio) rons BP-85S 12V 800mah TAPES THAT  MAY $ 49%
FT 4700 Dual Band Md ¥ Call § S?ﬁ[I] CONSTITUTE COPYRIGHT ea
FT 4112 Meter HT 406.00 Call § INERINGEMENT. ($4p&h)
FT 811 440 HT 410,00 Call$
SAVE ON THESE POPULAR ToOrder: Visa, M/C, COD M-F: 9-6
PERIPHEX POWER PACKS 1-800-445-9285 or 516-568-9850
BP-8S 9.6V 1200mah ... $65.00 581 W.Merick Rd  Valley Stream NY 11580

""" = /\_ CIRCLE 182 ON READER SERVICE CARD
. N YAESU VALUES =.:;
IC-781 New Deluxe HF Rig 5149, g— AR RTST ;
IC-765 Gen. Cvg Xgur TR Ot nmRARINVIDLET
IC-735 Gen. Cvg & Y Call $ FNB-45H 12V 1000mah OB R RS e
IC-751A Gen. Cvg Call § K $71.00 o = s \ &
|C-R7000 25-1300 Call & q : ,
IC-R71A 100 kHz-30 - 7 /v" FNB 145&'&%‘ 400mah
|IC-228A/H FM Mobile = 2
IC-28A/H FM Mobile 25 e FNB-17 7.2V 600mah
IC-2GAT 2m 7w \ $35.00
IC-900 Six Band Call § FHB-1ZSE’£;55N]mﬂh
IC-3S AT 220 M Call § .
IC-25 AT 2M Call § “SEND FOR FREE FNB-2 10.8V 500mah
IC-45 AT Call § CATALDG" $22.50
ERFORMANCE PLUS SuperTrei (TBM)_ 310,375 US Cable will
P J:r;:‘:uld r:ﬁtl combo...... $189 _$139 Beal Anyone's
gcitnsgigiﬂhﬂanm_ ....... _i'lﬂﬂ,,_.gji'ﬁﬁ Price
A A 250,

Zosix BIG SAVINGS! A B e heie fis Magains
WA k KN12 M - | !
ui,_!! vy 4 & /g %mlin M D 121131,...,..5&9__.559

oL CORPORATLION PB-25/26S 8.4V 900mah n - Tocom. Egi_jlzﬂ
$65.00 Stargate CONVerter ........ $89.....369
R. F. Concepts Larsen PB-1 12V 1200mah v Panasonic TZPC145.....599...379
Astron Hustler $67.00 ’ 30 Days Money Back Guarantee
Butternut Lakeview PB-8S 12V 800mah Free 16 page Catalog
ARRL AEA §59.00 Visa, M/C, COD or send money order to:
Kantronics MFM T / Dent. K733
Sony Cushcraft Manufactured in the U S A with matched cells, these US cable Inc' P =
Bencher Vibroplex Super Packs feature shor circuit protection and 4100 N.Powerline Rd., Bldg F4
KLM/Mirage overcharge protection, and a 12 month warranty P'umpan{l Beath, FL 33073
All mserts m stock or available from authorzed dealers
Plus more . . . Thanks for your support. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS 1-800-445-9285
For Our Record
-800-426- I, the undersigned, do hereby declare under penaity of per-
1 2891 Add $4.00 Shipping & Handling ju tti:‘a:n ucts purchased, now and in the future, will
. LConnecticut residents add 8% tax only be on syslems W1 [ 3u
% METRO: (612)786-4475 <4 , Cable TV th thorization
» 2663 County Rd. | iiHPCRIPHGXK In¢ Vil appcabi (cgeral i St . FEDERAL AND
a il [ with afl a
= VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL
Mounds View, MN 55112 HEBPH“E” ':‘6“3”45““3“;?2’:' Uoees CRIMINAL AND CIVIL PENALTIES FOR UNAUTHORIZED
® ® USE.
Super Minnesota Watts 1-800-279-1503 In Connecticut 203+264=3985 — FAX 203+262+6943 | 'I.s]-::d
CIRCLE 153 ON READER SERVICE CARD CIRCLE 68 ON READER SERVICE CARD No Florida Sales!
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73 Review

by Joe Holman KA7LDN

The ICOM IC-970H
VHF/UHF Multiband
All-Mode Transceiver

A great rig for both satellite and local communications.

Number 9 on your Feedback card

ICOM America

2380 116th Avenue NE
Bellevue WA 98004
(206) 454-8155

Price Class: $3000

ecently | had the opportunity to use an
ICOM IC-970H VHF/UHF (i.e., 2m and
70cm) multiband transceiver. This is a full-
featured multi-mode rig designed with the
satellite operator in mind. It's also a fine rig for
terrestrial contacts both on SSB/CW and FM.

Dimensions and Front Panel Layout

The IC-970H is a big radio: 16.7"Wx5.9" H
x 16.0" D, approximately the same size as
ICOM'’s IC-765 HF radio.

The front panel of the radio supports “'big-
ger-the-better’'' controls. The tuning knob is 2"
in diameter, and the basic control knobs are
0.75” in diameter. In the center of the front
panel, there is a 4.5" x 2.5" black-on-yellow
LCD display which provides the following in-
formation:

*Main and sub mode of operation.

*Main and sub operating frequencies.

*General coverage RX on/off.

*RIT change of frequency (only for main).

*Main and sub VFO (A or B) selection.

*Main and sub memory channels.

*Sub receiver S-meter.

*Tuning pitch indicators.

*Main and sub duplex indicator.

*Scan indicator.

*Tone/squelch/beep indicator.

«Split operation indicator.

Also, the radio has a large S meter, 2.75" x
1.75", that is placed directly to the left of the
LCD display.

On the very left side of the radio, you can
find the sSATELLITE switch which provides the
following six tracking configurations (and
which proved to be very useful during my
satellite experimentation and operation with
the radio):

*oFF—Main and sub frequencies do not
track.

eN (Normal)—Main and sub frequencies
change in same direction.

*n (Reverse)—Main and sub frequencies
change in opposite direction.

*SATL—Used for programming uplink and
downlink pairs to memory, no tracking takes
place.

osATL-N—Allows selection of uplink/downlink
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Photo. The ICOM-970 multiband VHF/UHF transceiver,

memory channel, tracks in same direction.
*sATL-R—Allows selection of uplink/downlink

- memory channel, tracks in opposite direction.

I'll discuss more about the SATELLITE switch
in the ‘‘'Satellite Memories' section.

Manual

The manual is 48 pages long. The majority
of the manual describes what each of the con-
trol functions and connections on the front and
rear panels do. The remaining sections of the
manual provide general operating procedures
for packet and satellite operation, and provide
details (with many internal views of the radio
and replaceable components) about how to
install optional accessories and modify factory
set internal controls. | was impressed with the
level of detail presented in this manual. It is
one of the best that | have seen ICOM pro-
duce. See Table 1 for a complete listing of the
IC-970H's specifications.

Receiving and Transmitting

During my voice communications, | spent
most of my time operating on AO-13. | made
QS0Os on this satellite for just about three-
fourths of the entire pass on two different
days. This allowed me to test the IC-970H
during various operating conditions, such as
when the squint angle of the satellite's anten-
na was greater than 20 degrees, less than 20
degrees, and on the two major modes used:

Mode B (70cm up and 2m down) and Mode J
(2m up and 70cm down).

For antennas, | used the KLM 18C (12.0 dBi
gain) for 70cm, and an old beat-up Cushcraft
10-element beam (10.5 dBi gain) on 2m. The
preamplifiers were the ICOM AG-35 (15 dB
gain, NA noise) for 70cm, and the ICOM AG-
25 (15 dB gain, NA noise) for 2m, mounted at
the antenna feedpoint. For feedline, | used an
80-foot run of Belden 9913 (2.6 dB loss per 100
feet) for 70cm, and a 50-foot run of RG-8/U
foam (2.0 dB loss per 100 feet) for 2 meters.

Most of my AO-13 QSOs were made on
Modes B and J. While operating on AO-13, |
worked the following stations (all contacts
were on Mode B, unless otherwise noted):
AAGBPJ, KC7IT, DD5LQ, ON1LST, PE1HXD,
FC1GNV, PABSTE, OESWHN, SM2SWU,
JASWMS, UAQOB (both B and J). JR2UOE,
and VK4KZR (Mode J only). As you can see, |
made contacts with many locations around
the world.

In addition, | used my IC-275H and IC-475H
during these passes to compare the versatility
of the IC-970H’s uplink and downlink systems.

The first thing that caught my attention was
the IC-970H’s audio. Its audio is much more
robust (better bass) than what my IC-275H or
IC-475H produces. Good audio always makes
satellite communications more enjoyable.

For receiving, the iC-970H has comparable
sensitivity to both the IC-275H and the



« General Chairman, Dave Grubb, KC8CF

e Giant 3 day flea market ¢« Exhibits
e License exams ¢ Free bus service

Flea market tickets and grand banquet tickets are
limited. Place your reservations early, please,

Flea Market Tickets

A maximum of 3 spaces per person (non-
transferable). Tickets (valid all 3 days) will be sold IN
ADVANCE ONLY. No spaces sold at gate. Vendors
MUST order registration ticket when ordering flea
market spaces.

Special Awards

Nominations are requested for “Radio Amateur of the
Year,” “Special Achievement” and “Technical
Achievement” awards. Contact: Hamvention Awards
Chairman, Box 964, Dayton, OH 45401.

License Exams

Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610
(Aug. 1985 or later) - with requested elements shown
at top of form, copy of present license and check for
$5.25 (payable to ARRL/VEC) to: Exam Registration,
8830 Windbluff Point, Dayton, OH 45458

- Early Reservation Information

April 26, 27, 28, 1991

« Asst. General Chairman, Ross Brown, WASDQH

1991 Deadlines
Award Nominations: March 1
License Exams: March 26
Advance Registration and banquet:

USA - April 4 Canada - March 31
Flea Market Space:
Spaces will be allocated by the Hamvention
committee from all orders received prior to February
1. Notification of space assignment will be mailed
by March 15, 1991. Checks will not be deposited
until the selection process is complete.

Information
General Information: (513) 454-1456
or, Box 964, Dayton, OH 45401
Lodging Information: (513) 223-2612
(Mo Reservations By Phone)
Flea Market Information: (513) 767-1107

Lodging

Please write t0 Lodging, Dayton Hamvention, Cham-
ber Plaza, 5th & Main Streets, Dayton, OH 45402 or
refer to our 1990 Hamvention program for lodging
information which includes a listing of hotels and
motels located in the areas surrounding Dayton.

HAMVENTION is sponsored by the Dayton Amateur Radio Association Inc.

Advance Registration Form

Dayton Hamvention 1991
Reservation Deadline — USA-April 4, Canada-March 31
Flea Market Reservation Deadline: February 1

Enclose check or money order for amount indicated

and send a self addressed stamped (#10) envelope.

Please Type or Print your Name and Address clearly.

How Many
Admission @ $10.50* 9
(valid all 3 days)
Grand Banquet @ $22.00** 3
Alt, Act. Luncheon
(Saturday) @ $8.00 $
(Sunday) @ $8.00 $
Flea Market $25/1 space
(Max. 3 spaces) $50/2 adjacent
Admission ticket must $150/3 adjacent $
be ordered with flea market tickets
* $13.00 at door Total §

** $24.00 after April 24th, if available

7 3 Make checks
Name payable to = Dayton HAMVENTION
Address Mail to -~ Dayton Hamvention
City State Zip Box 1446

Dayton, OH 45401




IC-475H. Most stations running about 25 watts
and up on AO-13's 70cm uplink (for Mode B)
were S-5 and above on the IC-870H's 2m
downlink receiver. Similarly, stations using
2m on the uplink (for Mode J) and running
about 25 watts or more, resulted in downlink
signals in the range of S-4 to S-5. Stations
using near 75 watts and up were producing
S-9+ signals. Please note that your signals
may vary due to the gain of your antennas and
loss in your transmission line, and the current
squint angle of the satellite’s antennas. In
general, though, the results were very much
on a par with other satellite receiver sys-
tems that | have used in the past.

For transmitting, the 30 and 35 watts pro-
duced by the IC-970’s 70em and 2m transmit-
ters resulted in below average signal levels
when compared to many of the other downlink
signals on the satellite. To increase my signal,
| decided to activate the speech compressor.
The speech compressor produced a very notice-
able increase in signal strength and improved
the basic sound quality. | estimate the gain
increase was almost 6 dB (one ICOM S-unit).

1200 MHz Option

The IC-970H comes with 2m and 70cm
band units installed from the factory. These
two bands are primarily used for Mode B and J
satellite communications. In case you want to
operate on Mode L (1296 MHz uplink and
70cm downlink), the IC-970H lets you install
the UX-97 1200 MHz optional band unit for
Mode L use. The UX-97 supports SSB, plus
CW and FM, and has 10 watts output power.

Satellite Tracking and Memories

In addition to allowing you to store 99 differ-
ent frequencies into the per band memory
channels, the IC-970H allows you to store 10
uplink/downlink frequencies and mode pairs
(transponder uplink and downlink tracking fre-
quencies). | found this feature to be very con-
venient. | programmed frequencies for AO-
13’s Mode B into channel 1, AO-13's Mode J
into channel 2, and FO-20's Mode J frequen-
cies into channel 3. (To program into a particu-
lar channel, the sATELLITE switch must be in
the sATL position.) Now when | need to use a
particular mode on one of these satellites, |
put the sATELLITE switch to the sATL position,
enabling the 10 special memory channels;
then | select a particular channel with the
Memory Channel Switch, and turn the Satel-
lite Switch to the corresponding tracking di-
rection (either N or R position). Tuning with the
main dial now changes the main and sub fre-
quencies in either the same direction or in-
verse direction, accordingly.

How did | compensate for the Doppler shift?
When operating in this manner and encoun-
tering Doppler shift, just deactivate the main/
sue switch, allowing frequency changes on
both the main and sub VFOs at the same time.
Change the RX frequency just enough to allow
for the Doppler shift. After this tuning, activat-
ing the main/sus switch allows you to continue
to change frequencies on both the main and
sub VFOs at the same time by using the main
dial.

Tracking in this manner, but not using a
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particular stored memory channel, is also
available with the two remaining positions of
the SATELLITE switch.

Scanning

The main and sub scanning features are not
necessarily needed for satellite operations,
but they are good for local activity. The feature
| liked best is that both the main and sub bands
can be selected for scanning at the same time
(by using the Main and Sub Scan Switches) in
addition to the more common individual band
scan feature found on most receivers.

Both the main and subbands can have 99
memory channels programmed, and they
each have the capability to have a selected
portion of their bandwidth scanned (this fea-
ture uses the P1 and P2 memory channels).
The IC-970H can perform four types of scan-
ning: programmed scan, which scans be-
tween two programmed scan edges; memory
scan, which repeatedly scans all memory
channels in the selected band; mode-select
memory scan, which repeatedly scans memo-
ry channels with the same selected operating

mode in a particular band; and multiband
memory scan, which allows scanning with an
optional installed band.

Satellite Packet Operation

In addition to using the IC-970H for voice
communications, | used the radio to copy
telemetry from FO-20, DOVE, and Pacsat.
Currently, | am using a PAC-COMM Tiny-2
and PSK-1 to decode the BPSK and AFSK
telemetry signals from these birds with my
IC-275H and IC-475H radios. To copy the
telemetry using the IC-870H, | just inserted a
microphone connector and connected the au-
dio input and ground of the PSK-1 or Tiny-2
(depending upon which bird | was copying
from) to the microphone connector. This pro-
vided the bare minimum connections required
to perform telemetry reception. For DOVE
(AFSK FM), | just tuned to 145.825 and let the
bird pass over. (Here, | did not need to tune for
Doppler.)

However, for the FO-20 and Pacsat satel-
lites (BPSK SSB), | needed to manually tune
for the correct Doppler-shifted signal. This

Frequency coverage

SSB, CW
FM
All modes

Tuning step increment

Operation modes
Power requirements
Antenna impedance
Current drain (2m)

Qutput power

Modulation system

Spurious emissions
Carrier suppression
Unwanted sideband

Specifications

140.1-150.0 MHz

430.0-450.0 MHz

1200 MHz Band (with optional UX-97 unit)
50-900 MHz (with optional UX-R96 unit, RX only)

SSB (A3J), FM (F3), and CW (A1)
13.8VDC +15%

500) unbalanced

16A on transmit

2.5A on receive

Usable temperature —10 degrees C to 60 degrees C

Frequency stability +3 ppm

Dimensions 425 W x 149 H x 406 D mm

Weight 15.0 kg (without internal power supply)
17.3 kg (with power supply)

5-35W (2m SSB and CW)

6-45W (2m FM)

5-30W (70cm SSB and CW)

6-40W (70cm FM)

= 10W (23cm SSB, CW, and FM)

SSB balanced modulation

FM variable reactance frequency modulation
more than 60 dB below peak output power
more than 40 dB below peak output power
more than 40 dB below peak output power

1.5W with an 8(Q2 load at 10% distortion

Microphone impedance 60002

Sensitivity SSB and CW
FM

Squelch sensitivity SSB and CW
FM

Selectivity SSB and CW
CW narrow
FM

Audio output power

RIT variable range +9.99 kHz

Notch filter range >+ 1.2kHz

Notch filter attenuation >25dB

10 Hz
5,10, 12.5, 20, 25, or 100 kHz
1 kHz and 1 MHz

<011 uVior10dB SIN
<0.18 pV for 12 dB SINAD
<0.56 vV

<0.18 pVv

=>2.3kHz for -6dB

< 4.2 kHz for —60 dB
=500 Hz for —6dB

< 1.3 kHz for —60 dB

> 15 kHz for —6 dB

< 30 kHz for —60 dB

Table 1. The IC-970H’s specifications.



tuning is common, and can be eliminated
by connecting additional lines from the PSK-1
to the ACC plug on the rear panel of the
IC-970H.

The telemetry sent from FO-20, DOVE, and
Pacsat did not require the use of a preamp to
receive good packets. All passes | experi-
mented with had elevations of about 25 de-
grees or higher, and telemetry could be de-
coded for about three-fourths of the entire
pass. Signals were on the average of S-5, with
peaks in the range of 5-9 to S-20 on FO-20 and
Pacsat (SSB), and full S9+40 on DOVE (FM).
During these experiments, my antennas were
placed to point directly west and at O degrees
elevation. Obviously, you can get better sig-
nals if you point your antennas directly at the
satellite.

CT-16 Interfacing

On the rear panel of the IC-970H, a TTL-
level remote jack is provided for CI-V con-
verters. This remote jack can also be used to
track uplink and downlink frequencies with
another radio, such as the IC-1271 or IC-1275
(if you already have one and don’t need to buy
the optional 1296 MHz module), in conjunc-
tion with ICOM’s CT-16 satellite interface.
This will operate in the manner described
above when you are tracking uplink and down-
link frequencies in the same or reverse direc-
tions.

Pros and Cons

Features I'd like to see:

*SWR meter.

*DTMF keypad.

*A microphone included with rig.

s|ncreased output power comparable with
other H models.

e|ndividually activated preamps.
Features | liked:

e Automatic tracking for uplink and down-
links.

sSeparate memory channels for satellites.

eExcellent weak-signal receivers.

*Great audio quality.

*|_arge frequency display.

e arge multi-function meter.

* Additional S-meter for sub band.

*Large easy-to-handle controls and
switches.

e Additional band units can be installed.

It's Worth Buying

Overall, the IC-970H is a great rig for satel-
lite communications and local activity. | found
the IC-970H easy to use, and very capable of
either voice or data satellite communication
modes. &

Contact Joe Holman KA7LDN at Box 37, Red-
mond WA 98073. For more information about
amateur satellites and satellite operations,
contact AMSAT NA at (301) 589-6062.

1691 MHz Weather Satellite System

Spectrum International, Inc. is pleased to announce their

appointment as North American and International distributor of
Time-Step Electronic’s Weather Satellite Receiving System.

This high quality, low cost system consists of:

1691 MHz GaAs FET Pre-ampl.
1691 MHz Receiver
Decoder Board & Software

Also available to complete the system are:

Low Loss (microwave) Coaxial Cable (65ft)

with connectors.
1691 MHz Loop-Yagi Antenna
1691 MHz Loop-Yagi Extension

PC-SAT System (all the above items)

of signals recorded from PC-SAT system.

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

Post Office Box 1084-S

Phone: (508) 263-2145

Demonstration Disc (IBM-PC VGA compatible)

SPECTRUM INTERNATIONAL, INC.

Concord, Mass. 01742, U.S.A.

model TS-1691-P.Amp $175
model TS-1691-Recvr $ 450
model TS-VGA-SAT3 $ 300
model 1691-coax ass'’y $ 45
model 1691-LY(N) $ 92
model 1691-LY-XTN $ 75

$1100
$ 5

(MasterCard |

SRR
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Courteous Service - Discount Prices - Fast Shipping

ALIFELECTRONICS

P.O. Box 567 « Van Nuys, CA 91408
FLASH ASSEMBLY

This NEW compact flash i

assembly comes from a - J ’:___.
U.S. manufacturer of cameras. B8,

Unit operates on 3 Vdc ook |

and measures 2 1/2° X 1 1/4%,
Ideal for use as a strobe, warning light or attention get-
ter. Complete with instruction on how 1o wire.

CAT# FSH-1 $3.75 each 10 for $35.00

Special New Reduced Price

HOTOFLASH CAPACITOR

Rubicon CE photoflash capacitor.

0.79" dia. X 1.1" high. Thess are

new capacitors that have been

prepped with 1.4" black and

red wire leads soldered to the terminals.

210 Mid 330 Volt CAT# PPC-210

$1.25 each = 10 for $11.00 - 100 for $100.00
Large quantities available. Call for pricing.

FLASHING L.E.D.

Diffused L.E.D. with built in flashing unit. PULSE
RATE: 3 Hz @ 5 Volt/20 ma. Unit continually flashes
when 5 Volts is applied. Operates batween 4.5 Volts

and 5.5 Volts. T 1 3/4 size. IDEAL AS AN INDICATOR.
BED CAT#LED4 . -
GHEEN CAT#LED4G —— D

YELLOW CAT#LED-4Y ~

$1.00 each - 10 for $9.50 « 100 for $90.00

-|

HEAVY-DUTY NICKEL

CADMIUM "C" BATTERY

Yuasa 1800C
Special purchase of new, rechargeable
nickel-cad batteries. 1.2 voits, 1800 mAH.
PRICE REDUCED ON 10 OR MORE.
CAT# HONCB-C
10 pieces for $42.50 ($4.25 each)
100 pieces for $375.00 ($3.75 each)

POWER SUPPLIES

12 Vdec 5§ AMP
ACDC Electronics # 12N5 or equiv.

Input: 100-240 Vac

(wired for 115 Vac)

Output: 12 Vdc @ 5 amps.

Open frame style.

7 X4 3/4" X 3 high. Regulated.
CAT# PS-125 $37.50each

24 Vdc 2.4 AMP

Power-One Inc. #HC-24-2.4 Input: 115230 Vac (wired
for 115 Vac). Output: 24 Vdc @ 2.4 amps. Open frame
style. 5.62° X 4.87" X 2.50" CSA listed.
CAT# PS-2424 $30.00 each
SWITCHES
S.P.D.T. momentary pushbutton.
Mounts in 14 pin DIP configuration.
Designed for low current switching
applications. Grey keycap is 0.68" X 0.67".
CAT # PB-28 $1.00 each
EECO # 2310-02G - BCD 10 position
rotary switch. DIP configuration fits in
standard 8 pin |.C. socket. Right angle
style. Screwdriver actuation. 0.42° cube. CAT# RDIP-2
$1.75 each = 10 for $16.00 + 100 for $145.00

ITT Schadow Digitast Serles SE
ROTARY BCD SWITCH .ﬁ

DIP P.C. PUSHBUTTON
10 for $9.50 - 100 for $85.00

for the 48 continental U.S.A. $3.50 per order. All others
including AK, HI, PR or Canada must pay full shipping.
All orders defivered in CALIFORNIA must include state
sales tax (6 %, 6 1.2 %, 7 %) .Quantities Limited.
NO C.0.D. Prces subyect to change without notice.

Call or Write For Our

FREE 60 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567 = Van Nuys, CA = 91408
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/3 Review

by Dick Goodman WA3USG

Skymoon

Software for EME communications.

Number 10 on your Feedback card

Skymoon

9102 Kings Drive

Manvel TX 77578

(713) 331-4200

Price Class: Version 1, $40; Revision 2, $50

ne evening in late November

1990, | received a telephone
call from Bill Brown WB8ELK in-
forming me that Dave Blaschke
W5UN was on the air operating
moonbounce. Bill suggested that |
try receiving W5UN on 2 meters. |
was quite pessimistic about my
chances because my antenna sys-
tem consists of a single Hy-Gain cir-
cularly-polarized yagi used for
OSCAR satellite operations. | do,
however, have a low-noise mast-
mounted preamp and a short (60
foot) run of RG-213 coax going to

Tuse Mo L0 1RIE09:13 i9en

e e L §

the shack, so | gave it a try. S

It took about 10 minutes, but from [

S T g

under all the noise | was finally able  |a=hEES

FLOT

(barely) to make out the W5UN's
callsign on CW. It was about the
weakest signal that | have ever
heard, but considering that | was
using a single yagi it was quite an
accomplishment. | have read arti-
cles in several amateur journals
stating that the big guns on moon-
bounce could be received on mod-
est equipment, but | never believed
it, until now!

While the “‘Instant Track’” pro-
gram gave me the azimuth and ele-
vation of the moon, and allowed me
to automatically point my antenna, |
found there were quite a few other
considerations not addressed by
this software package for moon-
bounce operations.

Enter: Skymoon

Computer software has certainly
evolved in the last 10 years, espe-
cially in the field of amateur radio.
Since the software developers who
write ham radio applications soft-
ware are usually hams themselves, they are
generally technically-oriented individuals.
This translates into a useful software package
for others with similar interests. Look at the
impact of 'Packet Cluster,”” and the variations
of logging programs an chasing DX. There are
also many effective propagation forecasting
programs for determining when DX will be
available. For the ham interested in OSCAR
operations, there are several good satellite
tracking programs which will indicate when
the desired satellite will be in view. Now, for
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Photo B. Map showing the moon’'s location in relation to noise
sources in the sky, as viewed from your QTH.

the ham interested in moonbounce, or EME
(Earth-Moon-Earth) communications, there is
a spiffy new software package called ‘*Sky-
moon,” written by Dave Blaschke W5UN, of
international moonbounce fame!

| reviewed Skymoon on two different com-
puters: a Beltron AT clone running at 12 MHz
with a VGA display, and a Comp-U-Add 386
running at 16 MHz using an EGA, and later a
VGA, display.

There are two revisions of Skymoon. Revi-
sion 1.0 will run on any IBM PC clone with

Hercules, CGA (Mode 4), or a CGA
monitor. Version 1.0 comes on a
single 5.25" floppy disk, and it can
be executed and run from a single
drive system. Revision 2.0 comes
on two 5.25" floppy disks, and re-
quires either a hard drive or a larger
capacity floppy drive (720K, 1.2M,
or 1.44M). Skymoon requires 256K
of memory to run. For this article, |
primarily reviewed Revision 2.0, but
I'll provide a brief comparison to
Version 1.0 later in the review.

Skymoon is easy to install—you
simply copy all the files from the two
floppy disks to their own directory
on your hard drive. Before you run
Skymoon, you must execute a con-
figuration program. This tells Sky-
moon your offset to UTC, call, QTH,
and latitude and longitude.

To start Skymoon, type ‘'SKY-
MOON'" and press <ENTER>. It
takes Skymoon about 10 seconds
to draw its graphical interface
screen. This generates a world map
showing the location of the moon
and a moon rise/set line (see Photo
A). To the right of the map is a menu
which describes the purpose of
each function key. Below the map
are multiple windows of real-time
data containing the following infor-
mation:

*The primary station (your sta-
tion) azimuth and elevation to the
moon (if the moon is not in view, the
elevation will be a negative num-
ber).

*The current distance to the
moon in kilometers.

*The background sky tempera-
ture in degrees Kelvin. Depending
on where the moon is in relation to
noise sources in the sky, this value will
change.

*Path loss in dB relative to when the moon is
closest.

e Total path degradation in dB.

*The moon declination angle and the
Greenwich hour angle (GHA).

*For those used to astronomical positioning
parameters, the moon right ascension and the
semi-diameter.

Next to each parameter is an arrow that
gives the status of each (increasing or de-



Improve Your World Image

|‘._

PC HF FACSIMILE 4.0 $99

A complete facsimile reception system
for the? ﬂb <4

BM PC or Compatible. Receives
up to 16 intensity levels.
Includes:

Demodulator 80

Software

Frequency List
Features:

Print on Epson, or HP Laser Jet

Disk Save, Zooming, Image processing

Unattended Image Capture and much more

PC GOES/WEFAX $250

Designed to receive im directly from
U.S. and Soviet meteoro satellites.
Includes all of the above feature plus

a complete orbital tracking m and
resolution of up to 256 gray

Manual
Tutorial Cassette
Interpretation Guide

Software Systems Consulting

150 Avenida Cabrillo,"C", San Clemente, CA 92672
(714)—as8—-5784

CIRCLE 250 ON READER SERVICE CARD

VERSATILITY! MEASURE POWER FROM
2mW to 1T0kW WITHIN 5% OF READING.

A handful of Bird’s
unique 7-level plug-in

elements and a 4410A
series THRULINE® watt-
meter, lets you cover wide
power and frequency ranges
anywhere — engineering lab,
production floor, service bench
or in the field.

Inside Bird's 4410A directional
wattmeter 18 a patented, self-
balancing bridge detect-
ing scheme that permits
fast, accurate readings
from 2mW to 10kW over
frequencies from 200 kHz

NEW

ICOM

7.2v @ 500 MAH Bp-7
13.2v @ SOOMAH
$61.95
13.2v @ 600MAH
$64.95

CM2, PB2
CM5, PBS 10.8v @ 500 MAH

| SUPER
| 7S 13.2v@ 1200 MAH $63.95
85 9.6v@ 1200 MAH $59.95
(base charge only—1~ longer)

BP-8

8.4v @ BOOMAH
$61.95

B.4v @ 1000MAH
$64.95

ICOM CHARGERS AVAILABLE

MasterCard and Visa
1 cards accepted. NYSE
: residents add 8Y4%
" sales tax. Add $3.50

for postage and
handling.

CONVERTIBLE BATTERY

ICOM

10% OFF
ALL
ICOM

Replacement

8 Cells—Alkaline
or NICAD Holder
Complete with (8)
Alkaline Batteries

$26.DD

Battery Packs
Call Now!
MARCH ONLY
Look for April's
Special of the Month

et 1 ]
"__r.ﬁ

who else but

==

——

(or as low as 50 kHz
with a special ele-
ment) to 2.3 GHz.
The secret is in the new
4410 series elements pro-
viding seven power ranges

e

instead of one, with £5% read-

ing accuracy. Simply select the

range you want with a front-panel
rotary switch.

Available in 4 versions: battery port-

able, AC and battery
portable, rechargeable
portable, or AC and battery
rack mount. Carrying case
optional.

CIRCLE 176 ON READER SERVICE CARD

CUSTOM MADE BATTERY
PACK & INSERTS

Made to your Specifications.
INTRODUCTORY OFFER!
KENWOOD INSERTS
PB-25—520.00, PB-21—%13.75
PB-26—s20.00

ICOM INSERTS

BP-5—%23.00 BP-3—317.45,
BP-7, BP-8

T . e eea——

MADEIN &
THEU.S.A. B
SENDFORFREE |

|| CATALOG AND
S| PRICELIST

CIRCLE 191 ON READER SERVICE CARD
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creasing). Also, at the top left of the screen are
your latitude, longitude, and location name. At
the top right is a real-time clock-calendar. Us-
ing single keystrokes, this clock-calendar may
be stopped, changed in time or date, and
restarted. All parameters for the moon at this
new time will then be displayed (this does NOT
affect your DOS clock). Also included with the
clock function is an “"East-West Sequencer”
which will, if activated, generate a “beep”
every two minutes, and display either "'East”
or "“West'' on the top of the screen next to the
clock. This function is used to determine when
to listen or transmit when calling CQ. In Revi-
sions 2.0 and above, pressing the "up-arrow’’
will generate a listing of the moon's rise and
set times for the primary QTH.

The Function Keys

The menu of function keys is quite helpful.
Pressing F1 will generate a help screen al-
most anywhere in Skymoon. F2 will pre-
sent a map of the sky in place of the Earth (see
Photo B). This map is formatted with contour
lines of sky noise, with the moon and the path
that the moon will take, supenmposed over il.
Changing the date (or time) will move the posi-
tion of the moon to its appropriate place on the
skymap. F3 will regenerate the map of the
Earth.

Function key 4 (F4) is the most versatile
function of Skymoon. It allows a second
station to be displayed on the real-time map of
the Earth, with the following parameters

displayed on the bottom of the screen:

*Primary station’s (your station) spacial an-
tenna polarty.

*Second station's spacial antenna polarity.

*Antenna polarization correction angle (dif-
ference between the above two polarities).

s Antenna polarization mismatch loss in dB.

The second station may be selected by one
of three methods. The first is to use the cursor
positioning keys to move the ""'second station
indicator”” to the desired point on the world
map. If you press <ENTER>, this point will
be marked with an arrow and all applicable
data will be displayed, including grid square,
distance, and direct antenna heading. The
second method is by direct entry of latitude
and longitude. The third method is by direct
entry of the grid square. Revisions 2.0 and
above let you choose one of the many stations
included in the EME station directory (includ-
ed in this program) as the second station. This
directory includes almost all known EME sta-
tions in the world, and may be accessed by
callsign. Revision 2.0 also lets you compute
the moon rise and set times for the second
station. [Ed. Note: RHevision 2.1 is now avail-
able. Some of the new features are: rapid ap-
pearance of the Sky Map and World Map,
Az/El direction to ANY point in the sky, single
keystroke time changes, metric distance op-
tion (km).]

Function key 5 (F5) will bring up a QTH
menu that offers several pre-programmed lo-
cations. Choosing one of these will replace

your QTH with the one selected (your QTH will
be added to the QTH menu, so quick recovery
is possible). The world map and related data
will now be displayed for the new QTH. Revi-
sions 2.0 and above allow access to the EME
directory, and replacement of the primary
QTH with any station listed.

Function key 6 (F6) toggles the moon rise-
set line on or off. This would be beneficial if
you are using the sun grayline function for
DXing (see F7 functions).

Function key 7 (F7) is multi-functional.
Press it once when the world map is on the
screen and the sun symbol and grayline will
appear. The azimuth and elevation to the sun
will appear in the data windows below. Tog-
gling it several times will profile high and low
noise areas of the sky.

This software package also has several fea-
tures that | did not try. One is the capability to
add additional entries to the EME directory.

Version 1.0 of this program (for CGA and
EGA) runs noticeably slower. It also doesn’t
contain the directory of EME stations, and
does not have the moon rise-set prediction
function.

All things considered, this is a well-written
software package that should appeal to any-
one who wants to consider EME operations.
All screens are logically structured and
present the data in an easy-to-read manner.
The operating manual is complete and pro-
vides a tutorial that will have anyone master-
ing this program in less then an hour. |

=
SYSTEMS

40

distributors.

10 x 11.5" and weight is 8 Ibs.

further product information.

TE
SYSTEMS

TE SYSTEMS
P.O. Box 25845

Los Angeles, CA 90025
(213) 478-0591

TE SYSTEMS new HPA Series of high power
| amplifiers now available through select national

All amplifiers are linear (all-mode), automatic
T/R switching, and incorporate optional GaAs
FET preamp. Amps are usable with a wide in-
| putdrive level range. Thermal shutdown protec-
tion and remote control capability included. All
units are designed to ICAS ratings and meet
FCC part 97 regulations. Approx. size is 2.8 x

Consult your local dealer or send directly for

I RF POWER AMPLIFIERS
NEW

WATTS

(144-148 MHz)

input

4452G

—Power — —— Preamp — DC
Output NF-dB Gain-dB +Vdc

Models also available without GaAs FET preamp (delete G suffix on model #). All units

cover full amateur band - specify 10 MHz bandwidth for 420-450 MHz amplifier. Con-
tinuous duty repeater amps also available,

Amplifier capabilities: 100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), Commercial,

etc. also available - consult factory.
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WEEPSTAKES

NLis

Qver $30,000 worth of fabulous amateur radio gear.

We’'ve got so much equipment, its going to take us six months to give it all away.

KENWOOD

MFE

AMERITRISE -

OUTBACKER™ )" 4" 4 Chester QSL Cards IIINID A SM05AAR A gggg; i

the antannsa uﬁqg!g_lﬁu co.

ALFA & CENTRAL WESTAN COMM, 7747-85TH STREET, EDMONTON, AB
ACK RADIO SUPPLY, 3101 4THAVE. 5., BIRMINGHAM, AL

POLNDERS TRUE VALUE, 3510 CLOVERDALE ROAD, FLORENCE, AL

MC DOWELL ELECTRONICS, 208 BELLEVILLE AVE, PO BOX 1206, BREWTON, AL
HAM RADIO OUTLET, 1702 W. CAMELBACK RD., PHOENIX, AZ

ALL ELECTRONICS CORP., 305 5. VERMONT AVE., LOS ANGELES, CA
HENRY RADIO, 2050 SOUTH BUND'Y DRIVE, LOS ANGELES, CA

JUN'S ELECTRONICS. 3913 SEPULVEDA BLVD, CULVER CITY, CA

AMT PROJECT, 2212 ROCKEFELLER LANE, REDONDC BEACH, CA
INGLEWOOD ELECTRONICS. 4701 W.CENTURY BLVD., INGLEWQOD, CA
PACE ELECTRONICS INC., 369 HAMPSHIRE ROAD, THOUSAND OAKS, CA
HAM RADIC QUTLET, 6265 SEPULVEDA BOULEVARD, VAN NUYS, CA

ALL ELECTRONICS CORP., 6228 SEPULVEDA BLVD., VANNUYS, CA
A-TECH, 1033 HOLLYWOOD WAY, BURBANK, CA

ABLETRONICS, 9155-E ARCHIBALD AVE., CUCAMONGA, CA

LION ELECTRONICS, 457 BROADWAY, CHULA VISTA, CA

GATEWAY ELECTRONICS OF CA, 4633 CONVOY ST., SAN DIEGO, CA

H.5.C. ELECTRONIC SUPPLY, 5540 HEMLOCK ST., SACRAMENTO, CA
WESTERN RADIC ELECTRIC, 4797 RUFFNER 5T., SAN DIEGO, CA

HAM RADIC QUTLET, 5375 KEARNY VILLA ROAD., SAN DIEGO, CA

MAC'S ELECTRONICS, 191 SOUTH E. 8T., SAN BERNADINO, CA

HAM RADIC QUTLET, 2620 W. LA PALMA, ANAHEIM, CA

HARDING WAY NEWS, 113 W. HARDING WAY, STOCKTON, CA

HAM RADIC OUTLET, 999 HOWARD AVE., BURLINGAME, CA

BASE STATION, 1833 EAST ST, CONCORD, CA

HAM RADIO OUTLET, 330 DIABLO RD. SUITE 210, DANVILLE, CA

HAM RADIC QUTLET, 2210 LIVINGSTON ST, OAKLAND, CA

HS.C. ELECTRONIC SUPPLY, 6819 REDWOOD DRIVE, COTATI, CA

H.5.C. ELECTRONIC SUPPLY, 3500 RYDER STREET, SANTA CLARA, CA
QUEMENT ELECTRONICS, 1000 S. BASCOM, SAN JOSE, CA

QUADA'S ELECTRONICS SUPPL, 7366 ALBURN BLVD UNIT 3, CITRUS HEIGHTS, CA
MARVAC'S CALIFORNIA RADIO, 2357 DEL PASO BLVD., NO. SACRAMENTO. CA
THE RADIO PLACE, 2964 FREEPORT BLVD., SACRAMENTO, CA

GATEWAY ELECTRONICS OF CO, 5115 N. FEDERAL BLVD. #£32, DENVER, CO
COLORADO COMM CENTER, 525 E. TOTHAVE., SUITE 1 W, DENVER, CO
HAM RADIO QUTLET, 8400 E. ILIFF AVE. #3, DENVER, CO

CENTENNIAL ELECTROMICS, 2324 E. BNOU, COLORADO SPRING, CO
LENTINI COMMUMNICATIONS, 21 GARFIELD ST, NEWINGTON, CT

ROGUS ELECTRONICS, 250 MERIDEN-WATERBURY TR, SOUTHINGTON, CT
AMATEUR & ADVANCED COMM. 3208 CONCORD PIKE, WILMINGTON, DE
DELAWARE AMATEUR SUPPLY, 71 MEADOW RD., NEW CASTLE, DE
HIALEAH COMMUNICATIONS, 630 E. 9TH 5T, HIALEAR, FL

MIAMI RADIO CENTER CORP_, 5590 W. FLAGER ST., MIAMI, FL

N & G DISTRIBUTORS, 1950 NORTHWEST 94TH AVE., MIAMI, FL

ELI"S AMATEUR RADIO INC., 2513 SOUTHWEST 8TH AVE, FT. LAUDERDALE, FL
SUNNYS SUNRISE, 8260 SUNSET STRIP, SUNRISE, FL

Fill out an entry form at any of these locations.

AMATELIR ELECTRONICS SPLY, 1898 DREW ST, CLEARWATER, FL
COTRONICS-RADIO SHACK, 2200 SE FEDERAL HWY, STUART, FL
ATLANTIC NEWS, 2663 N. ATLANTIC AVE., DAYTONA BEACH, FL

QUAD ELECTRONICS, 1420 N. PACE BLVD., PENSACOLA, FL

AMATEUR ELECTRONICS, 621 COMMONWEALTH AVE., ORLANDO, FL
HAM RADIO QUTLET, 6071 BUFORD HIGHWAY, ATLANTA, GA

AADIC SALES & SERVICE, 2000 12TH AVE., COLLUMBUS, GA

TRISTATE, 200 W. NORTHWEST HWY, MT. PROSPECT, IL

HAM RADIO TOY STORE, 117 W WESTLEY 5T, WHEATON, IL

ERICSON COMMUNICATIONS, 5456 N. MILWAUKEE AVE., CHICAGO, IL
CB SPECIALISTS, 1901 LINCOLNWAY WEST, SOUTH BEND, IN
ASSOCIATED RADIO COMM., 8012 CONSER, OVERLAND PARK, KS
DANDY'S, 120 NORTH WASHINGTON 5T., WELLINGTON, K5
PEERLESS ELECTRONIC, 1815 S0. 7TH. ST., LOUISVILLE, KY
TEL-COMINC., 675 GREAT RD., LITTLETON, MA

MARYLAND RADIO CTR., 3576 LAURELDALE DR., LAUREL, MD

THE R.F. CONNECTION, 213 NO.FREDERICK AVE #11, GAITHERSBURG, MD
AMATEUR RADIOCTR., 1117 N 36TH ST., BALTIMORE. MD

HR ELECTRONICS, 722-24 EVANSTON, MUSKEGON, MI

NORWEST ELECTRONICS, 33987 PLYMOUTHRD., LIVONIA, M|

LITTLE PROFESSCR BK. CTR,, 22174 MICHIGAN AVE., DEAREORN, M
RADIO COMMUNICATIONS, 1510 EAST PEARL, HAZEL PARK, MI
MICHIGAN RADID, 15000 NINE MILE ROAD, E. DETROIT, MI

PURCHASE RADIO SUPPLY, 32T E. HOOVER AVE., ANN ARBOR, Mi
FERRIS RADIO, 21738 JOHN R, HAZEL PARK, M|

HAL-TRONIX, 12671 DIX TOLEDO HWY, SOUTHGATE, MI

KEN'S 2 WAY RADIO, 2825 LAKE STREET, KALAMAZOQ, M|

AMATEUR RADIO CONSIGNMENT, 261 5TH ST. NORTHWEST, NEW BRIGHTON, MN
SATELLITE CITY, 12581 CENTRAL AVE., BLAINE, MN

NORTHWEST RADIO, 123E. FIRST ST, DULUTH, MN

GATEWAY ELECTRONICS OF MO, 8123-25 PAGE BLVD., 5T. LOUIS, MO
MISSOLIRI RADIQ CENTER, 102 NW BUSINESS PK LN, KANSAS CITY, MO
HOOPER ELECTRONIC SUPPLY, 1702 PASS ROAD, BILOXI, MS
PARKER'S NEWS, 339 5. MAIN 5T, HIGH POINT, NC

ELECTRONIC SPECIALISTS, 3830 OLEANDER DRIVE, WILMINGTON, NC
BOOK TRADER, DAKOTA SQUARE, MINOT, ND

RIVENDELL. B LONDONDERRY RD., DERRY, NH

HAM RADIC QUTLET, 224 NO. BROADWAY, SALEM, NH

LASHEN ELECTRONICS, 21 BROADWAY, DENVILLE, NJ

GILFER SHORTWAVE, 52 PARK AVE , PARK RIDGE, NJ

ATKINSON & SMITH INC., 17 LEWIS ST, EATONTOWN, NJ

PAGE ONE NEWSTAND, 11200 MONTGOMERY NE, ALBUGUERGUE. NM
ELECTRONIC MODULE, 801 N. TURNER, HOBBS, NM

RENQ RADIO, 12 GLEN CARRAN CIRCLE, SPARKS, NV

RADIC WORLD, 1656 NEVADA HIGHWAY, BOULDER CITY, NV
SPARTAN ELECTRONICS INC., 6143 JERICHO TURMPIKE, COMMACK, NY

EAST-COAST AMATEUR RADIO, 436 MCCONKEY DRIVE, TONAWANDA, NY
HIRSCH SALES CO., 219 CALIFORNIA DR, WILLIAMSVILLE, NY
WORLD WIDE NEWS, 100 5T. PAUL 5T., ROCHESTER, NY
UHF COMMMUNICATIONS. TIFFANY AVE., RAMCO BUILDING, JAMESTOWN, NY
BEECHCROFT NEWS STAND, 193335 E. DUBLIN GRANVILE, COLUMBUS, OH
LEQ'S BOOK & WINE SHOP, 330 N. SUPERIOR STREET, TOLEDO, OH
EL-A-COELECTRONICS INC., B7 LAKE AVE. ELYRIA, OH
NORTH OLMSTED AMATEUR RADIC DEPQT, 23462 LORAIN ROAD,

NORTH OUMSTED, OH
KEN MAR INDUSTRIES, 6865 NANCY JO ST.N.W., NORTH CANTON, OH
UNIVERSAL AMATEUR RADIC, 1280 AIDA DR., REYNOLDSBURG, OH
FAIR RADIO SALES, 1018 EUREKA, LIMA, OH
AMATEUR ELECTRONICS, 28940 EUCLID AVE., WICKCLIFFE, OH
CENTURY 21 COMMUNICATIONS, 23 MCLEARY COURT UNIT 23, CONCORD, ON
ATLANTIC HAM RADIO LTD, 368 WILSON AVE., DOWNSVIEW, ON
NORHAM RADIQ SUPPLY, 4767 STEELES AVE W, NORTH YORK, ON
PORTLAND RADIO SUPPLY, 234 S.E.GRAND AVE, PORTLAND, OR
R&ER COMMUNICATIONS, 110 NORTH EAST UNION AVE, PORTLAND, OR
GEORGE'S ELECTRONICS, 110 HIGHWAY 99 W, DUNDEE, OR
HAM BUERGER INC., 417 DAVISVILLE ROAD, WILLOW GROVE, PA
WARREN RADIO, 1315 PEACH ST, ERIE, PA
JRS DISTRIBUTORS, 646 W. MARKET 5T, YORK, PA
WHITESIDE ELECTRONICS, 6415 SALTSBURG ROAD, PITTSBURGH, PA
MEMPHIS AMATEUR ELEC., 1485 WELLS STATION ROAD, MEMPHIS, TN
MUSIC CITY | HAM SHACK, 310-B GALLITIN ROAD, MADISON, TN
C.T. MORGAN, 2300 EAST 34TH ST., CHATTANDOGA, TN
AUSTIN AMATELR RADIO SUP., 5310 CAMERON ROAD, AUSTIN, TX
GATEWAY ELECTRONICS OF TX, 8890 WESTPARK DRIVE, HOUSTON, TX
ELECTRONIC PARTS OUTLET, 17318 HIGHWAY 3, WEBSTER, TX
ELECTROMIC CENTER INC., 2809 ROSS AVE., DALLAS, TX
CITY ELECTRONIC SUPPLY, ALEX, 7015 ATWELL, HOUSTON, TX
VALLEY RADIC: CENTER, 1522 N. 77 SUNSHINE STRIF, HARLINGEN, TX
HARDIN ELECTRONIC, 5635 E. ROSEDALE, FT. WORTH, TX
KCOMM, INC., 5707-A MOBUD, SAN ANTONIO, TX
GTS COMMUNICATIONS, 2153 S0. 700 EAST, SALT LAKE CITY, UT
COMM-PUTE, 1057 EAST 2100 50., SALT LAKE CITY, UT
SOUND SYSTEMSAELECTRONICS, T455 TIDEWATER DR., NORFOLK, VA
SWECKER ELECTRONICS, 10-A WINDMILL SQUARE, STUART'S DRAFT, VA
HAM RADHO OUTLET, 14803 BUILD AMERICA DR., WOODBRIDGE, VA
COM-WEST RADIO SYSTEMS, C/0 9692 RONALD DRIVE, BLAINE, WA
SKAGIT-WHATCOM ELECTROICS, 820 W_DIVISION, MT.VERNON, WA
AMATELIR RADIO TEAM SPOKANE, 25 SOUTH GIRARD RD., SPOKANE. WA
C COMM, 6115 15TH AVE. NW, SEATTLE, WA
AMATEUR ELECTRONIC SPLY., 5710 WEST GOODHOPE RD, MILWALKEE, W|
CHESTER ELECTRONICS, 7708 SHERIDAN RD. KENOSHA, W



HOW TO ENTER

Visit your local participating amateur radio dealer and fill out
an Official Entry Survey. Only one entry per month per person.
Duplicate entries will be disqualified.

Once every month, we will pick 5 names from every partici-
pating retail outlet. * One of these lucky hams will receive that
month's prize package, but all of them will be entered in the
Grand Prize Drawing, to be held in April 1991.

Visit you local retailer every month to check if your name is
on the Ham It Up! Tote Board, which lists all the Grand Prize
entrants from that store. While you're there, fill out the next
month’s Official Entry Survey. Remember, you can enter once
every month. You get six chances to win a fabulous prize
package and six chances to be included in the Grand Prize
Drawing!

After we've given away all of the monthly prize packages,
we'll take the Grand Prize Drawing entries (30 from each par-
ticipating retailer) and give away over $30,000 worth of great
ham gear.

*If you are unable to enter at a local retailer, you may obtain an Official Entry Survey by
sending an 5 A5.E. to Ham It Up! Sweepstakes, 73 Amateur Radio Today, Forest Road,

Hancock, NH 03449, Return the entry survey to the same address, and vou will be entered
through Uncle Wayne's Bookshell.

This Month’s Prize Package
is worth over $900.00!

It you're this month’s winner, you'll receive an MF]J Prize Package,
including:

MFJ-204B Antenna Bridge
MFI-1701 6 Position Antenna Switch
MFJ-108B Dual clock
MFJ-30 Golden Classics of Yesterday by David Ingram K4TW]
MFI-32 Packet Radio is Made Easy by Buck Rogers K4ABT
MFJ-35 The Wonderful World of Ham Radio
by Richard Skilnik KB4L.CS
MFJ-1281 Easy DX Software (IBM compatable)
MFJ-1286 Gray Line DX Advantage software (IBM compatable)

Plus, the AEA Isoloop HF Antenna

L T —

You'll also receive these great prizes. . .

A custom QSL order from Chester QSL Cards (a $250 value)
Antenna Specialists glass mounted 2 meter antenna

GGTE Morse Tutor software 8
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Two Meter EME Primer

Number 11 on your Feedback card

Your guide to moonbounce action!

re you interested in EME (Earth-Moon-

Earth) operation, but you don’t know
how to get started? In this article, you'll find
out how to determing if your current station is
capable of making EME contacts, and if not,
what improvements you'll need to make if
you want to hear and work EME stations.
You'll also learn basic operating information
and procedures. You may be surprised to find
that if you're willing to spend a hittle effort,
and believe you can do it, it’s not impossible
to get involved in this exciting area of ama-
teur radio!

EME communications experiments were
first conducted by amateur radio operators in
the late 1940s. It remained a curiosity and
experimenter's mode for many years be-
cause most 2 meter stations had poor an-
tennas and noisy receiver front ends. All of
that has changed in recent years. Now, al-
most anyone capable of putting together a
reasonably sized station on 2 meter CW can
share in this exciting and challenging form
of communications.

You May Be Set Up Now
In fact, | have discovered that there are

by Dave Blaschke W5UN

Photo B. The W5UN EME array is rotated via 2 truck chassis (powered via an electric motor on
the driveshaft of one of the vehicles) which literally drive the antenna around a large circular
roadbed. The array pivots around a rotating pole in the center. An electric winch along with a
series of pulley and cables provide elevation control.

many amateur stations currently active on 2
meter CW that are capable of making EME
contacts, but they haven’t tried it because
they don’t know they can do it. I've spoken
with some who are hard pressed to believe
that they are capable of performing such a
seemingly impossible feat. But I can assure
you that anyone who has more than 100 or
200 watts of power, and an antenna with 16 or
more elements, can expect to make a few
EME QSOs on moonrise or set, without fur-
ther station improvements.

For the smaller stations who can only run
100 watts or so of output power, a good
antenna, which can now be easily built or
inexpensively bought, is probably the only
other thing needed to accomplish half a dozen
EME QSOs. Nowadays, the only amateurs
with no chance to participate in EME work
are those who run FM only, have only verti-
cal antennas, or use only HTs.

Several hundred amateurs worldwide,
many in Europe, are currently active and

Photo A, The new W5UN EME antenna array providing 30.75 dBd of gain (the old array was  regular on 2 meter EME, New stations are
destroved by a tornado last March). Dubbed the ‘'‘Mighty Big Array'' or MBA, it consists ofa  appearing almost daily, Stations with large
rotal of 48 stacked long boom vagis (modified M* model 2ZMSWL). antennas and high power, such as my own
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100 ountrie worked via 2 meter EME!

Photo C. Dave Blaschke W3UN at the control of his moonbounce station after
working VS6BI and J79/WGIKV for countries 100 and 101 on October 28, 1990. It
took him eight vears to reach the century mark (his first EME contact was with
KIWHS in 1981). He’s currently up to 105 countries worked after contacting
CEO0ZZZ, YMSSEA, 7PSEN (Lesotho) and ZS9Z (Walvis Bay). [Ed. Note: Looks like
EME could be a great way to avoid those pile-ups to work those rare ones!|]

TOTAL BOOM LENGTH IS 25 35 3/8°

--—zl'—.-l-.—nﬁ WZ- 33 ,_:_ =

31 58 ek 55'_.'__35'_.|l..._. 54 —ale-34 :.rz'—.i

y/pjs" ﬂ‘//ﬂﬁp’* a“"yyf“ ,W

/(/////

50 OWM COAX TD 4-waY DIVIDER

Figure I. Modified WS5UN quagi (optimzed for [44.050 MHz - gain of 13.25 dBd). All directors
are 8" solid aluminum rod cut to within + 1. 16". Reflector and driven elements are shaped into
square loops using number 12 solid copper wire with TW type insulation. Leave the insulation in
place. Boom is either non-conductive sealed wood or Fiberglas™.

station, WSUN, make it possible for small
stations (o make EME QSOs today (see Pho-
tos A and B).

After QST published the article about
WSUN’s Texas MBA (Mighty Big Antenna)
in the January 1989 issue, I was deluged with
requests for mmformation and schedules by
amateurs who knew nothing about EME com-
mumnications. Most who wrote or called me
had never listened for return echoes before.
EME communications requires more struc-
tured operating procedure and equipment
specifications. For example, antennas must
be reasonably sized, and receiving systems
must have fairly quiet, sensitive front ends.

Antennas

The first, and most important, piece of
equipment needed for EME work is an ade-
quate EME antenna system. Such a system is
defined here as one having sufficient ele-
ments, properly spaced and phased 1o yield
the gain required for successful EME com-
munications. (Path-loss formulas can give
you an idea of the power and antenna gain
required.) To communicate by moonbounce,
you must be heard by, as well as be able to
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hear, other moon-reflected signals. It is not
known precisely what the minimum gain of
an antenna needs to be, but based on a lot of
operating experience, I have found that the
minimum gain stations need in order to be
heard by my station reliably, is around 13
true dB referenced to a dipole when transmit-
ter power into that antenna is no less than 100
waltls.

Such antenna and power will permit
WSUN to hear you during most of the sched-
ules you're likely to run. A random QSO with
WSUN is even possible if a small station calls
until heard (this might take weeks or months,
but it is possible).

**What kind of antenna do I need for an
EME station?”’ is an often-asked question.
EME stations use many different types, but
the long boom yagi is the most popular. By
long boom, I mean boom lengths greater than
four wavelengths (about 27 feet). Several of
this type are sold commercially. A few which
come to mind are the KLM 17LBX, Cushcraft
32-19, 42-18XL, Cu-dee, FOFT, and the M?
2ZM5SWL.

For those who find commercial antennas a
bit too much for the budget, an inexpensive
long boom quagi, with the necessary gain for
EME listening and a few QSOs, can be home-
brewed (see Figure 1).

Due to computer modeling, advances in
design have changed older home-brew anten-
na dimensions, resulting in better perform-
ance. S0, if you are contemplating building
your own EME antenna, please keep this in
mind, and make sure the design you are going
to build has been properly modeled and
range-tested to ensure optimum perform-
ance.

It 1s possible for stations using OSCAR
satellite antennas to hear EME signals from
the very large stations. Stations using these
antennas have been challenging for W5UN to
hear. However, it can be done if such stations
will make EME schedules in advance. Recent
OSCAR antenna stations worked on schedule
by W5UN were CEOZZZ (KLM22C and 170
watts), KB6BA (KLM22C and 300 watts),
and 9IMBSEA (unknown OSCAR antenna
and 300 watts). The problem with most satel-
lite antennas is that they have circular polar-
1zation. This reduces the signal by 3 dB for
EME stations, who nearly always use linear-
ly polarized antennas.

The key to all of this is that whatever type
of antenna you choose, it must work at its
peak capability. Feedline losses, mis-
phasing, and other problems will reduce its
effectiveness.

Power

High power is preferred because most sta-
tions cannot put up large-sized arrays to make

TIME FIRST 1%z MIN LAST 2 MIN COMMENTS
0000—0002 W4ZD de ZDBMB W4ZD de ZDBMB Initial transmission
0002—0004 ZD8MB de W4ZD ZD8MB de W4ZD  Nothing hrd yet by ZD
0004—0006 W4ZD deZDBMB OOOOO0O0O MB heard calls from ZD
1006—1008 ZDBMB de W4ZD ZDBMB de W4ZD ZD didn't hear calls
1008—1010 W4ZD de ZDBMB O000000 MB still needs RO's
1010—1012 ZD8MB de W4ZD ZDBMB de W4.ZD ZD got O's but not calls
1012—1014 W4ZD de ZDBMB O00000O0 MB waiting for RO’s
1014—1016 RO RORO RO RO RO RORORO ZD gotcallsand O's
1016—1018 W4ZD de ZDBMB O00000O0 MB didn't hr ZD's RO's
1018—1020 RO RORORORO RORORORO ZD sends RO, needs R's
1020—1022 RRRRRBRRR RRRRRRAR MB heard RO'’s, sends R's
1022—1024 RRRRRRR 3737373 ZD completes the QSO

Table. Example of a scheduled EME contact between W4ZD in Florida (western station) and

ZD8MB on Ascension Island (eastern station).



A Complete Digital
Reception System HF Logging System

PC SWL contains the hardware, software, in- |
structions and frequency lists needed to allow
|you to receive a vast variety of digital broad-
casts transmitted over shortwave radio with
any IBM PC or Compatible computer. The
product consists of:

PC SWL automatically decodes Morse code,
Radio Teletype, FEC (forward Error Correcting
Code), SELCAL (Selective calling transmis- sUser Configurable.

More POWER frnrh MIﬁ_AGE_
PRE-AMPLIFIERS

All models give you more than 20dB gain with less than 0.6dB noise. Mast-Mount KP-2 models handle
better than 160W and In-Shack KP-1's handle 100W of power. These Pre-Amps are the best on the
market for the price.

KP-1 List Price $111.00 KP-2 List Price $156.00
In-Shack Models Mast-Mount Models
KP-1/10M 28-30 MHz KP-2/10M
KP-1/6M 50-562 MHz KP-2/6M
KP-1/2M 144-148 MHz KP-2/12M
KP-1/220 220-225 MHz KP-2/220
KP-1/440 420-4T0 MHz KP-2/440

If your dealer is unable to supply any of our amplifiers or antennas, please call us at 1-800-628-5181.
We carry all of our products in stock for same day shipment and will be happy to identify a dealer who will

accommodate your needs.
MIRAGE/KIM

Post Office Box 1000 Morgan Hill, CA 95038 (408) 779-7363
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(714) 498-5784

“Professional Software For The Radio Amateur’™
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TYPICAL ARRANGEMENT

4-QUAGI EME ARRAY
WiTH 50 OxM COAX FEED
(FULL QUAG! ANTENMAS NOT SHOWN |

\ 4-WAY SPLITTER

Figure 2. Four guagi EME array with 50 ohm

coax feed (full quagi not shown in drawing).

REAR VIEW

QUAGI LOOP 4 QUAGI ANTENNA ARRAY QUAGI LOOP
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DE DE
50 OHM 50 OwHM
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I'I I35 HORIZONTAL SPACIMNG -I

SEAL ALL EXPOSED
COAX COMNECTIONS

50 OHM COAX
TO XMTRY
RCVR

Figure 3. Coax phasing details for the 4 quagi EME array.

up the difference in signal strength levels for
EME work. Four good long boom antennas
properly spaced, phased, and fed with 500
watts or more, will permit one to make many
routine, random EME QSOs on 2 meters.
The number of contacts possible with such a
station depends upon operator determination
and effort.

What is the lowest power station that you
can have and still hope for an EME QSO?
Well, I have worked a couple of stations who
were using a single long boom antenna and
running less than 50 watts. In one such con-
tact, W2RS, running 50 watts into a single
Cushcraft 32-19 antenna, answered my CQ. |
worked another station, ZD8MD, during a
schedule. He was running 25 watts to a single
32-19. With higher gain antennas, such as the
42-18XL and the 2ZM5SWL, these contacts
could be easily repeated if peak conditions
happen to coincide with the schedule time.

Preamplifiers

Your receiver’s front end noise figure must
be kept below 2 dB if you want to hear those
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weak moon echoes. If your receiver’s front

end is not that sensitive, do not despair, a

good low noise preamplifier between the an-
tenna and the receiver will perk it up to an
acceptable level. Such preamps can be
bought or built. They work best if they use
GaAsSFET transistors, such as the MGF
1302. They also work better when mounted
at the antenna, where feedline losses cannot
degrade their performance. If antenna
mounting 1s used, some form of relay switch-
ing and front end protection must be pro-
vided, lest the preamp be blown out by the
transmitter power. Many of the solid-state
“brick’” amplifiers have preamps installed.
While these are not usually the best (a preamp
with a low noise GaAsFET is the best) they
are usually good enough to let you listen to
the larger EME stations when conditions
are good.

Avoid the use of bipolar transistor pream-
plifiers. Even though some of these devices
can yield noise figures of less than 1 dB, they
are susceptible to intermodulation problems,
and in some locations can cause birdies to

appear all over the 2 meter band. They may
work fine if you happen to live in the South
Sea Islands where there are no other RF sig-
nals, but otherwise, avoid them.

Coax Feedlines

On receive, feedline losses can be over-
come by installing the preamp at the antenna.
Feedline losses reduce the power transmitted
to the antenna, and putting power into the
antenna, not out of the transmitter, i1s what
counts in EME work. For example, 100 feet
of regular RG-8 coax will have nearly 3 dB of
loss at 2 meters.

That means if you start with 100 watts
output from your amplifier, you will get only
50 watts into your antenna. Use the shortest
possible length of high quality, low loss coax.
Your feedline losses should be kept less than
| dB. As arule of thumb, Belden 9913 is fine
up to 50 feet. Half-inch hardline is good up to
about 75 feet. Three-quarters of an inch hard-
line will work to 175 feet. Beyond that, you
will need the bigger stuff. I use a 190 foot
length of 1%" Heliax from the amphfier to
the antenna. Iis loss is less than four-tenths of
adB.

Be careful about connectors and power di-
viders. Losses can increase if a poor connec-
tion occurs, or if water gets into connections
and power dividers.

Amplifiers

The minimum power you should consider
for EME work i1s about 150 watts. Some
commercial solid-state brick amplifiers will
produce this. The output of two such bricks
can be combined to double the power output,
but this can be tricky. If you plan to try it, get
the proper information to do it nght. For a
more serious EME effort, power of 500 watts
or more is recommended. Commercial am-
plifiers are available with power outputs of |
kW and more, if you're ready for that. Many
EME operators have built their own power
amplifiers. The ARRL Handbook is a good
reference for home construction. Sometimes
kits are available.

Remember, you do not need high power to
start listening for EME signals, or to make
contacts with the large moonbounce stations.

Where, When, and How to Listen

EME work on 2 meters is primarily done
on CW, sometimes on SSB, but never on FM.
Signals are very weak echoes reflected from
the moon’s surface. To hear such signals re-
quires a receiver with a reasonably low noise
front end (most commercial receivers are not
good enough, but a relatively low cost pream-
plifier can fix that). A well-designed antenna
in good working condition must be pointed at
the moon. This can be done without elevating
the antenna if you can catch the moon during
the hour or so after it rises, or before it sets. In
fact, when there is EME activity, these are
the best times to hear EME echoes using a
rotatable antenna that cannot be elevated. If
your horizon is relatively clear and flat,
ground gain enhancement is possible during
rise and set periods. Moderate EME activity
occurs often on weekends when the moon is
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in a favorable sky position. Activity peaks
when the moon is within common view of
both Europe and North America. Random
activity can be found from 144.000 MHz to
144020 MHz. Schedules are run between
144.020 MHz and 144.100 MHz. Single
sideband voice is sometimes heard on
144.105 MHz. I usually operate CW on
144.008 MHz during such times, and also on
weekdays after work. Many CQs are called
by mysell, WSUN, and others during these
times.

Schedule Making

EME operation is either random (calling
and answering CQs), or scheduled. Let’s dis-
cuss schedule operating procedures first.
Schedules are made in several ways. The
best way i1s to check into the 2 meter EME
net beginning around 1730 UTC every Sat-
urday and Sunday on 14,345 MHz. Direct
telephone calls to the station you want to
make a schedule with 1s another way. ['ve
set up many schedules with small stations
this way. A third way is 10 request a schedule
by mail.

Schedules usually last for one hour, but
may be longer or shorter as agreed to by the
participants. Smaller stations usually run
schedules for one hour. During schedule
making, a frequency and time are agreed on,
and the two running stations are designated as
being either east or west, depending on their
relative location to one another. When a
schedule begins, the eastern station transmits
for the first two minutes beginning at the top
of the hour. If the schedule starts at a time
other than the top of the hour, the same two-
minute periods are used as if the schedule had
started on the hour. If you are running a
schedule with a station to the east of you, that
station would be the eastern station, and you
would be the western station. The two-minute
transmit/receive sequencing will continue
until the schedule is completed or until time
runs out.

For successful 2 meter EME QSOs, you're
required to exchange callsigns, O’s, RO's,
and R’s. This data must be received and ac-
knowledged by both stations. 73s are usually
sent also, but this is optional information.
Let’s consider a schedule example.

The table illustrates how a schedule be-
tween W4ZD in Florida and ZD8MB on As-
cension Island might progress, and shows
how the information discussed above is han-
dled. Let’s say they have a one-hour schedule
starting at 1000 GMT. ZD8MB is east of
W4ZD. so he is designated as the eastern
station, and will transmit the first two min-
utes. ZD8MB will send calls over and over
for the full two minutes (W4ZD de ZDEMB).

W4ZD begins sending at 1002 GMT. If
W4ZD heard the calls, he will send ZDEMB
de W4ZD for the first minute and a half, and
O's for the last half a minute. If W4ZD
doesn’t hear both calls, he calls only for the
full two minutes. This continues until either
station has heard both calls and O. Once an O
1s heard, the station hearing it responds with
RO’s during his next transmission for the full
two minutes. The station copying RO’s has
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received sufficient information for his part of
the QSO. When the station transmitting RO’s
hears an R, that station has received sufficient
information for his part, and the QSO is es-
sentially complete. Most stations, upon hear-
ing R’s, will respond with R's and 73s to let
the other station know that R’s have been
received.

Random QSOs

Having read all that about two-minute se-
quences, you will find that a lot of random
activity is conducted with one-minute se-
guences. In fact, nearly all my random QSOs
are of the latter type. If stations are hearing
each other well enough to copy random calls
in one minute, additional time 1s not neces-
sary.

Random activity is quite a challenge for the
less equipped, smaller station. However, by
answering the CQs of larger stations trans-
mitting on the bottom 20 kHz of 2 meters, it is
possible to make QSOs. It is well-known that
the signal level of a scheduled station can be
several dB less than that of the weakest identi-
fiable random calling station. A listening op-
erator can mentally fill in the missing parts of
a very weak station’s call when he already
knows what the call will be. Also, when the
operator knows a certain station will be
calling on schedule, he shifts his ears (and
brain) into a more focused, selective mode in
order to dig that station out of the noise. For
these reasons, small stations are urged to
make advanced schedules whenever possi-
ble. However, don’t give up on answering
random CQs, because you never know if suc-
cess is possible until you try.

I must tell you one more thing about sched-
ules and the pre-knowledge of callsign infor-
mation: It takes discipline to assure yourself
that you're hearing what you think you're
hearing when you dig deep into the noise for
long periods. Some operators can manage
this self-discipline better than others. Re-
member, you will only shortchange yourself
and the station you are scheduling if you
acknowledge QSO information that you have
not truly heard, but only thought you heard
or, worse, have guessed at. This is another
reason why | enjoy random operation: I don’t
have to be as disciplined about what I thought
I heard, since I actually must hear the full call
to know who is calling.

The Effects of Conditions

A signal of constant strength transmitted
from Earth and then reflected back never
yields the same signal level in a receiver from
one moment to the next. There are many
factors which cause this phenomenon. Some
of these factors are well understood and pre-
dictable. Some are only partially understood
and are not so predictable. There are proba-
bly a few factors that haven't even been
thought of yet. Some of the signal variations
are short-term (such as those caused by
moon/Earth libation), and some are long-
term, such as those caused by Earth/moon
distance separation. Libation effects are very
short-term (milliseconds) and are of little in-
terest to EME operators. Longer-term fac-

tors are of great interest because EME
scheduling and operation times are chosen
based on a set of such predictable factors. 1
will explain these factors shortly. There are
also some factors which cannot be predicted
in advance, but which can greatly affect EME
communications. I will briefly discuss these
also.

The distance of the moon from Earth, the
position of the moon in the sky (that is, the
background sky when looking at the moon),
and the phase of the moon during its 29-day
cycle all have well-known effects on reflected
echo strength, relative to system noise. Dur-
ing the 29-day cycle the moon ranges from
apogee (furthest from Earth) to perigee
(nearest to Earth). At apogee, the strength of
a returning echo will be about 2 dB less than it
will be at perigee, all other things being equal
(which they seldom are). Also, during the
29-day cycle of the moon the background sky
noise levels at 2 meters will vary from 175
degrees to over 5000 degrees Kelvin. (The
higher noise occurs when the moon is posi-
tioned against the galactic plane, which hap-
pens near the moon’s most southerly declina-
tion.) This noise equates to dB readings from
1.75 dB 1o over 10 dB. Sky noise and path
loss are the key data elements used by EME
operators to determine the best operating
times during the moon cycle.

Factors affecting the moon which are not so
easily predictable are the effects caused by
the Earth’s geomagnetic field as the signals
pass through it on the way to and from the
moon. One such effect 1s Faraday rotation.
This causes the polarity of signals to rotate
from horizontal to vertical and back. Faraday
rotation can cause a signal to null-out (or
peak) depending upon what type of polarity
your antenna has. Polarity seems to rotate
quite naturally at about 15 minute intervals
when the geomagnetic field 1s normal. How-
ever, things are seldom ‘‘normal’” with the
geomagnetic field (despite what WWYV says),
and sometimes rotation locks up for long pe-
riods of time. Another situation caused by
geomagnetic activities is where signals seem
to be dispersed or absorbed, rather than rotat-
ed. At such times, it doesn’t seem to make
any difference what your antenna polarity is.
Even if you could rotate polarity (as some
stations can) it wouldn’t help. I have also
heard signals greatly enhanced in strength
when the geomagnetic field was disturbed,
although many times when this happens,
communications 1s one-way, and stations at
more northern latitudes will hear nothing for
long periods of time. Then the situation re-
verses, and the southern stations are locked
out. So, it is difficult to determine in advance
just what the effects will be for a given time
and condition. There is still a lot to be under-
stood about such effects on EME communi-
cations before predicting methods can take
them into account.

There are are a few other rules of thumb
about EME operating conditions. Overall,
nighttime seems to be better than daytime for
EME operation (perhaps because ionization
and consequent absorption is less of a prob-
lem). But | have heard some very good condi-



tions during daylight, so don’t give too much
weight to this. Winter, on the average, seems
to have better EME conditions than summer,
probably for similar reasons.

The new moon can affect EME communi-
cations. Noise from the sun will mask weak
signals during new moon. The moon is not
usable for EME work for about two days
centered around the new moon date. There
will be many days during the cycle when the
moon cannot be seen because it i1s up during
daylight. EME communication is quite possi-
ble most of these days, if you can aim your
antenna without seeing the moon.

Computer Programs

A number of programs that compute moon-
tracking data, essential to scheduling and an-
tenna-aiming, run on ham shack computers.
The best of the more modern programs run on
IBM personal computers. Other computer
software for Commodore computers, HP cal-
culators, and others, can still be obtained, or
even easily written.

Good moon tracking programs, such as
W5UN’'s SKYMOON, VK3UM's REAL-
TRACK, and WAIJXN's TRACKER, will
give excellent directional antenna-aiming and
a lot of other pertinent EME data. [Ed. Note:
see the review of SKYMOON in this issue]
Many EME operators use such programs to
find the moon’s azimuth and elevation (Az/
El) from any given point on Earth at any
given time, so that they can arrange mutual
schedules. In addition to moon position, these
programs give moon apogee and perigee in-

formation, and moon background sky noise
estimates for each Az/El time interval calcu-
lation. Some programs go beyond this and
also compute many other variables of interest
to EME operators.

EME Directory

““The EME Directory,’’ available from
Bev Cavender W4ZD, P.O. Box 88, Lake
Placid FL 33852 is a good resource to have if
you wish to know who the worldwide, active
EME stations are, and what kind of station
equipment they are using. The directory is
also part of revision 2 of the SKYMOON

program.

2 Meter EME Newsletter

“The 2 Meter EME Newsletter,”” pub-
lished by John Carter K@IFL, P.O. Box 554,
Union MO 63084 about 10 umes per vear,
helps keep EME operators informed about
who 1s acuve on EME, and who 1s working
whom.

2 Meter EME Net

As I mentioned previously, the 2 meter
EME net meets every Saturday and Sunday
around 1730 UTC (after the 70cm net finish-
es) on 14.345 MHz SSB. This is the **water-
ing hole”” where EMEers gather to exchange
information and make schedules. Newcom-
ers are welcome to check in. VE7BQH is net
control.

Dave Blaschke W5UN can be reached at 9102
Kings Drive, Manvel TX 77578.
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first in Shortwave

. S R S e N N e

&

Iry JRC’s new HF transceiver
JST-135 at Gilfer’s store.

* Gen. coverage triple conversion re-
ceiver, 100 kHz-30MHz, microprocessor
controlled, direct digital synth. IC = Low
distortion adjustable ramp. 10-150w
out = Pass-band shift, Notch, Blanker, Pro-
cessor, Dual VFOs, 200 ch memory, VOX,
AGC, RIT, Squelch, Full/Semi Break-in.

VISIT GILFER'S STORE %

Easy to find, accessible
trom New York City.
Take Garden State Park-
way (NE portion of NL).),
bxait 172, Calter 1s in the
center of Park Ridge,
0 site the Borough
Hall. Store hours:
M-F 10am-5pm,

Sat. Wam-3Ipm.

Order operators: 1-800-GILFER-1

(1-800-445-3371) NJ] 201/391-7887

GILFER SHORTWAVE
52 Park Ave.+Park Ridge, N]J 07656
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Single Pole, 5 Position.
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#5560 — UHF connectors [/ $51.50°
#CS-HG-BNC - BNC connectors /| $59.50°

*Shipping and handiing for any
itern add 52 each.




Number 12 on your Feedback card

Hams in Space!

SAREX Il, the next generation.

t1:41a.m. on December 2, the night sky

lit up over Florida with a spectacular
display of flame and smoke as the Space
Shuttle Columbia headed for orbit. After a
series of delays (caused mainly by a persis-
tant hydrogen fuel leak), STS-35 and
SAREX 11-01 was finally on its way!
5TS-35's primary mission was to carry
NASA's Astro-1 spacelab with three ultravi-
olet telescopes to observe the uni-
verse In ways never viewed be-
fore. Operating NASA’s own
Goddard Spaceflight Center’s
Ultraviolet Imaging Telescope
(UIT) was payload specialist Ron
Parise WA4SIR. In 1978 UIT as-
tronomer Ron, a ham since 1962,
was completing his graduate stud-
ies at the University of Florida,
and by 1980 he was part of the UIT
team. Little did Ron realize then
that he'd be flying with the UIT
instrument he helped develop.

The UIT is best described as a
sophisticated telephoto camera
with super-sensitive film and a vio-
let filter. Imagine a telephoto cam-
cra with a field of view 25% wider
than the full moon with ultra-low-
light film with an effective ISO
(ASA) of a couple of hundred thou-
sand (in comparison with the 100-
400 film you'd normally pur-
chase). It has a filter so violet the
human eye can’t see it, further into
ultraviolet than Hubble's capabili-
tics. Also, instead of an 18 or 36
exposure roll of film, you have a
film pack with over 1000 expo-
sures of 70mm film! That’s one
heck of a telephoto camera!

SAREX 11

The launch of the Astro | mis-
sion marked the beginning of a new
series of SAREX (Shuttle Amateur
Radio EXperiment) flights.

The primary mission of this
SAREX was to communicate with
a number of classrooms across the
U.S., as well as to provide hams
worldwide a way of directly con-

by Philip Chien

necting up to the shuttle via a packet radio
robot.

In addition, Ron recommended trying ship-
to-ship contact between Columbia and the
Soviet space station Mir. He said, ““The idea
came to me some time ago, just because here
was Mir operating 2 meters and we were
going to be operating 2 meters, and we ought
to talk to each other.™’

Any Columbia-to-Mir contact would be

Photo A. Ron Parise WA4SIR working the world from the SAREX
operating position onboard STS-35. Photo courtesy of NASA.

Photo B. Mission commander Vance Brand talks with family mem-
bers via the SAREX 2 meter link. Photo courtesy of NASA.
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much easier from the Soviet side than from
the U.S. because Mir’s ham shack includes a
25 watt transceiver and an outside antenna,
while the Columbia has an inside antenna and
5 walt transceiver.

Contact between the two vehicles is com-
plicated by two factors. The most obvious
problem, the Doppler shift, actually turns out
to be fairly insignificant. More complicated
1$ the motion of the two spacecraft. Since the
spacecraft are in different orbits at
different altitudes, and traveling in
different directions, the range be-
tween the spacecraft and the line of
sight angle changes quickly: One
minute you're several thousand
kilometers from each other, the
next you're right next to each oth-
er, and then you're several thou-
sand miles away again.

Low Inclination

Unlike the earlier ham radio
shuttle flights, Astro was launched
into an orbit with an inclination of
28.5 degrees, the typical orbit for
most shuttle flights. Spacecraft
launched to the east gain extra pay-
load capacity due to the Earth’s ro-
tation: A spacecraft launched due
east can carry the most payload; the
orbit is inclined to the equator at the
same angle as the latitude of the
launch site. The end result is that
Astro flew no further north of the
equator than the KSC launch site,
and at the same latitude to the
south, 28.5 degrees. The Spacelab
| mission with Owen Garriott
WSLFL and Spacelab 2 with Tony
England WOORE flew into higher
inclination orbits for better Earth
observation capabilities, the trade-
off being less payload.

The irony is that the Soviet space
station Mir is in a 51.6 degree
orbit, halfway between the Space-
lab 2 and Spacelab 1 orbits. Had
Astro been launched into a higher
inclined orbit, longer opportunities
for Mir contacts could have been
possible.



Photo C. Mart Flagg, a senior at New Prairie High School in New Carlisle, Indiana,and Jim
Fonte KK9T (r) make the first school contact with WA4SIR in the shurtle Columbia. Teacher
David Washburn WB9QJL (1) looks on during this historic contact. Photo by Steven Peterka
WD9FGZ of the News Dispaich.

Due to the 28.5 degree orbit and Ron’s
schedule, he was awake primarily when fly-
ing over Australia, South America, and
Southern Africa: however, Astro’s altitude
made 1t possible for most continental U.S.
hams to contact SAREX within line-of-sight
requirements, even though it was at relatively
low angles.

Schools and Packet

Since the 1985 Spacelab 2 flight, many
improvements have been made to the space
ham equipment, expanding the capabilities
for SAREX contacts. For example, the origi-
nal antenna on Spacelabs 1 and 2 could only
be used in the overhead windows, which in-
terfered with Earth observations. The new
antenna (made by the Motorola Amateur Ra-
dio Club in Shaumburg, Illinois) mounts in a
side window where it’s out of the way and
doesn’t require any particular orientation.
Ron did have minor problems moving the
antenna across the flight deck, crowded as it
was with crew and equipment, to other win-
dows, but he managed to do it without inter-
fering with Astro operations.

In this latest mission, relay links with teams
of Australian, South American, and South
African hams relayed the SAREX signals
back to classrooms via an elaborate tele-
phone/radio linkup. Most important for
computer-oriented hams was the addition
of the packet mode, including the capabil-
ity to operate SAREX in its robot mode
continuously during Ron’s shift without in-
terfering with his other responsibilities. The
packet TNC was a Heath HK-21 with special
robot software written by Howie Goldstein
N2WX.

As it turned out, Astro was launched just a
couple of hours before the Soviets launched
their TM-11 mission with Victor Afanashev
and Musa Manarov, a handle familiar world-

wide with hams. He flew a year-long Mir
mission in 1988 as UZMIR/UV3AM.

Record Numbers in Space

The dual launches on December 2, 1990,
resulted in 12 people in orbit at the same
time in three separate spacecraft: seven
Americans aboard Columbia, two Soviet
long-term cosmonauts finishing their mission
aboard Mir, two Soviet long-term cosmo-
nauts starting their mission, and a Japanese
journalist aboard the TM-11 Soyuz space-
craft.

On the second day of the Columbia’s
mission, Mir passed within 50 km. Mission
specialists Jeff Hoffman and Mike Lounge
said that Mir looked like a moving star.

Unfortunately, they couldn’t attempt a 2
meter contact because the Soviet crew
was busy performing their post-docking
tasks. Since contact would be possible
Mir later in the mission, the attempt was
rescheduled.

First Contacts

While the Astro crew didn’t get a chance to
talk to Mir, thousands of ground-based hams
around the world were able to communicate
with Ron Parise aboard the Columbia . Hun-
dreds of students, teachers, and individuals
spoke with him directly during brief contacts.
Ron used some of his spare time, before sleep
and after waking, and before going on 12-
hour duty, to communicate with the world.
He operated SAREX every time he had a
couple of spare minutes.

After Ron got a chance to set up the
SAREX gear, he prepared for his first voice
contact as he passed back over the Kennedy
Space Center launch site. His first voice QSO
was with NZ8W, a ham operating a 45 watt
car rig outside a hotel near the launch site.
Appropniately, NZ8W happens to be Henry
Parise, Ron's dad.

Due to the tight crew schedule, the other
astronauts didn’t get a chance to use SAREX
much except for pre-planned phone patches
with their families.

One of Ron’s more unusual voice contacts
was with mission manager Jack Jones
KC4IWU. Normally mission managers only
talk to the crew through the spacecraft con-
trollers and capcoms, but Jack went over 1o
the Marshall Spaceflight Center’s ham shack
and talked with Ron for a couple of minutes
about how well things were going, and how
proud the ground team was of the job the crew
was doing.

One lucky young ham in Hawaii, newly
upgraded to Technician, contacted Ron.
Thoroughly enjoying himself, Ron talked for
a couple of minutes about activities aboard
the shuttle. Unfortunately, due to technical

Photo D. Charley Shumaker N8IKP, Barbara Curry N4TCC and Ron Curry WA4GSS (standing

left to right) discuss the joys of amateur radio with students of several schools from the
Huntington, West Virginia, region just prior to making contact with STS-35 during 2-way
session number 3. Photo courtesy of Ron Curry WA4GSS.
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After Ron made
the initial contact
with Lee, he passed
over the handset to
Sam, who talked to
the students for
about four minutes,
before the shuttle
went out of range.
Ron said, *‘It was
natural to let him
[Sam] talk to the kids
and answer the ques-
tions.”’

Though it was a
Saturday evening,
approximately 200-
300 students came
over with their fam-
ilies to hear the shut-
tle in person. Local
and regional news-
papers, radio sta-
tions, CNN and tele-
vision stations from
all three networks
covered the contact.
Several students
asked Sam questions
about life aboard the
shuttle, and every-
body was enter-
tained—and educat-

Photo E. Fifth grader Crystal Stuart of Everett, Washington, anxiously
waiting to talk with WA4SIR. Thousands of students in the Mukilteo
School District #6 listened in via 2 meter rigs, donated by ICOM,
located in many area schools. The Evergreen Intertie (linked repeaters
connecting the northwest U.S. and Canada) allowed students in Wash-
ington, Oregon, ldaho, Montana and Canada to listen as well. Photo

courtesy of Larry Luchi W7KZE.

problems aboard the orbiter, Ron wasn’t able
to record the conversation or copy down the
callsign. If you're that ham or know who it
was, please contact Ron!

During the mission Ron had the chance 1o
make several sets of voice passes over the
U.S., a couple of passes over Australia, and
two over South Africa. Ron even made con-
tacts with some portable rigs. When Ron tried
a few free-for-all uplink contacts, literally
thousands of hams transmitted at once on one
uplink frequency. Ron said at times it sound-
ed just like white noise on his end.

Besides individuals, Ron made 28 pre-
arranged contacts with student groups around
the country, primarily via voice relays
through Australia (VK2AS, VK5AGR and
VK6IU) or Brazil (PY2BJO), although one
contact was made directly from the Co-
lumbia. One of the teachers at Tampa
Palms Elementary School in Tampa Florida
is Cathy Blair, astronaut Sam Durrance'’s
sister. At 8:42 p.m. EST on December 8
(6 days 18 hrs. 55 minutes MET), Ron
called Lee Paulet KB4FBX, who had set
up a rig in the schoolyard with the assistance
of Robert Osband N4SCY. With the help
of two other hams, N4SCY provided a real-
time computer display showing the shuttle’s
position.
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ed. While the contact
took up four minutes
of valuable shuttle
time, it helped ed-
ucate hundreds of
students, and indi-
rectly affected thou-
sands of others who
learned about this
SAREX contact with a small elementary
school in Florida. This is one of the fine
examples of how the SAREX experiment has
helped educate the public about the space
program and ham radio activities.

Packet Robot

One of the most exciting aspects of the
flight was the capability to operate the
SAREX experiment almost 16 hours a day,
even when Ron was on duty. Packet radio
made it possible for Ron to leave the rig
running as a mini-packet BBS while he was
busy working with the Astro telescopes. (For
details about SAREX hardware and proce-
dures, see the article **'SAREX-90"" in the
May "90 issue of 73 Magazine. )

The SAREX TNC held two lists of con-
tacts: a work list with a capacity for 600
confirmed QSOs, and a heard log forup to 32
incomplete QSOs.

The work list holds the names of the 238
lucky hams who completed the entire con-
tact, acknowledgment, and receipt of ac-
knowledgment procedure (see ‘‘Hamsats''
in this issue). The heard log held the last
32 hams who made contact, but who hadn’t
completed the entire procedure. The heard
log was broadcast as a QRZ beacon with its
current list. Whenever Ron got a chance

in between observations on the shuttle’s flight
deck, he would go down to the middeck
where the SAREX experiment was located
and dump the heard log from the TNC to
the PGSC (Payload General Support Com-
puter), a modified GRID laptop computer.
The PGSC, onboard the shuttle since 1983,
has proven itself so useful in monitoring ex-
periments and collecting data that NASA is
planning to replace the French-built DDS
(Data Display System) Spacelab computers
with them.

Ultimately, Ron got 672 callsigns in the
stored heard log. including duplicates. The
ROBOT's counter exceeded 1700 contacts.
Unfortunately, he couldn’t constantly dump
the log, and it kept overflowing. The only
record of the lost log entries is the QRZ
beacons, and they're needed to reconstruct
the log. Ron told me, ‘*We need any
QRZ beacons that anybody's got on disk
or in hardcopy.’’ If you've received and
copied a QRZ beacon PLEASE send a hard
copy to the ARRL, 225 Main St., Newington
CT 06111. Or send it via packet to SAREX
@W3IWI.MD.USA or SMTP Internet mail
to SAREX@ TOMCAT. GSFC.NASA.GOV.

Astro's final target, the comet Levy, was
high-risk. Ironically, each of Astro’s launch
attempts involved a comet: Halley's in 1986,
Austin in May 1990, and Levy in September
1990. When Astro was launched in Decem-
ber, Levy was too close to the sun to permit
safe observations. However, the managers
decided to attempt observation of Levy,
since, as the last target for the mission,
it wouldn't matter if the sensors were over-
loaded.

Unfortunately, while everything was
working fine in orbit, the weather on the
ground didn’t cooperate. Mission controllers
decided to bring Celumbia back a day early to
avoid the bad weather.

A more important impact to the reduced
length of mission was the failure of the Mir
contact, scheduled for nine days into the
flight. The Johnson Space Center hams re-
sponsible for SAREX were unable to com-
plete arrangements for a quick, last second
Mir contact on the final day, even though they
went as far as phoning their Moscow con-
tacts.

Columbia completed its tenth spaceflight,
and the Astro mission, on December 10,
1990, at 9:54:08 p.m. PST, when it landed on
concrete runway 22 at Edwards AFB in Cali-
fornia. When Astro flies again, backup pay-
load specialist Ken Nordsieck will fly with
either Ron or Sam. I asked Ron if he'd like to
fly with SAREX again, and his reply was an
enthusiastic *"Sure!”" B

Philip Chien is an aerospace and technical
consultant with over 350 published articles in
the aerospace and computer industries. He
has covered the space program from the
Kennedy Space Center since 1983, and com-
puters and telecommunications since 1984.
He has been promising to get a ham ticket for
the past two decades, and will take the tests
“‘any day now. "’ Honest. Look for a callsign
before the next SAREX flight.
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$22.95

112-page textbook
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learning tapes
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over $50 in radio
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i #01 COMPLETE NOVICE . $62.95
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e set, examiner test packet, and over $50
in radio discount coupons.

#02 NOVICE CODE COURSE $32.95
6 cassette tapes make it easy to
learn the code from scratch.

#07A 2WEEK TECH ..... $22.95

(] This Technician course includes 2
theory tapes and 1 illustrated textbook.

#05 COMPLETE GENERAL. . $62.95

6 code tapes, 4 theory tapes, and 2

I textbooks. Ideal for upgrade from
MNovice to General,
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This General course Includes 6
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wpm,
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4 tapes and 1 illustrated textbook
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925 Sherwood Dr., Lake Bluff, IL 60044
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SCR77

For High Performance in Repeater
Technology, Go with the Leader—

SPE CTRUM

B 10-75 Watt Units

m2M, 220,440 MHz

B Super Sensitive/Selective Receivers

B Unusually Good Repeat Audio

B Proven Performance throughout
the World!

10-150 Watts

SCR1400

REPEATER W/150 WT. 2M Amp
& 30A POWER SUPPLY.

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.

Sold Factory Direct or through Export Sales

Reps. only.

For that new Machine—Spectrum
makes 2 lines of Repeaters—the
Deluxe SCR1400 and the new basic
low cost S-7R line.

The S-7R Repeaters maintain the quali-
ty of design, components and con-
struction which have made Spectrum
gear famous throughout the world for
years. However, all of the "'bells & whis-
tles’' have been eliminated—at a large
cost savings to you! The S-7R is a real
“work-horse'' basic machine designed
for those who want excellent, super-re-
liable performance—but no frills! For
use as a complete “‘stand-alone’ unit,
or with a controller.

Of course, if you do want a Full Fea-
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of ‘built-in’ options,
then you want our SCR1400—the
new successor to the ‘“‘Industry Stan-
dard’’ SCR1000/4000.

Available with Autopatch/Reverse
Patch/Landline Control; TouchTone
Control of various repeater functions;
‘PL’; “Emergency Pwr./ID; High/Low
TX Power; Tone & Timer Units; Sharp
RX Filters; Power Amps, eftc.

B Complete Line of VHF/UHF Rcvr.
& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF
Antennas, Duplexers,

Control Bds.,
Cabinets, etc. Inquire.
B New—6m Receivers

//z77  SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S10  Norristown, PA 19403  (215) 631-1710 = FAX: (215) 631-5017
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The HF5B “Butterfly”™

A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Dipole on 17 Meters

but not performance.
* No lossy traps; full
element radiates on
all bands.
* Turns with TV
rolor
e 191bs

For more informalion see your
dealer or writ= for a free brochure

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps') to outperform
ail multiband designs
of comparable size!

Model HFGY

B0 40, 30, 20 15 and 10 meters
dulomatic bandswitching

shdd-on kil lar 17 and 12 meters
davaillable now

w26 o tal

Model HF2V

sllesigned for the low-Dand DXer

sAutomabc bandswitcng an 80 ang

ik

L
¥

/a2 BUTTERNUT ELECTRONICS CO.
405 East Market, Lockhart, TX 78644

COMMUNICATIONS

280 Tiffany Avenue
Jamestown, New York 14701

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

Wastsen Nose Yooks finsel ... amalir radis dectoe !
PH. (716)664-6345
(B0O) T52-8813 for orders only

* Hirdie log gunng freguency search aulomahcally
characlenres you RT000, then locks oul Those
frequencies

* Auld hislogram and scan file creabon gunng
SpECIrum Iog

# Soan e channel iock-oul feature allows SCan
ning around channels withoul removing 1hat
frequeancy from dalabase

*« Hesume scan and maximum monior values
ngue on each channel scanned

¢ Each Ireguency within a scan file has an area
(40 characiers wide) lor channel informalicon

$299 Inc! Ext Interface & Companens for

G .= Check MO, VISA or MASTER
!

Accepted + $4 for S&H
(Wl Hes. Add 5% Sales Tax)
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DELTACOMM™ 1.04 gives you a custom interface and optimized sohware that will not just control but
will maximize the potential of your R7000. Spectrum log at speeds in excess of 1300 channels/min. while
aulomatically generating a histogram of frequency/activity Advanced pnonty channel monitoring and
program control, by channe!, of remote tape recorders dunng scanning. Here are a ltew (there are many more)
exampies of the advanced features DELTACOMM has 1o offer

* AulD frequency deleclion and storage dunng
SBATCHN anag specirum iog

* User inandly inslallation program reduces need
lor DOS knowladge
= Full support of serial ports COM1-COM4

H + On-screen HELP reduces need Lo refer o user
A Nl

* REQUIREMENTS: MS-DOS microcomputer with
rinimurm 512K mamory DELTACOMM s per-
larmance |5 proportional 1o baud rate setting
shyle ol chsplay card and type of computer used

DELTA RESEARCH

PO Box 13677 = Wauwatosa. Wl 53213
FAX or Phone Weekdays (414) 353-4567
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sSelectable Prionty Channel
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New AOR
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COMMUNICATIONS
10701 E. 106th St. Indpls., IN 46256
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Are You Serious
About HF mobile nperatinn?

THE

TEXAS
BUGCATCHER

HF Mobile Antenna System

 Hi Q air-wound coils

e Minimum SWR—excellent per-
formance on all HF bands

 Easy assembly to meet aimost any
configuration

%- Fits standard 3/8-24 SAE mounts

——=——# Various length base masts & |
\ whips available .

Henry Allen WB5TYD
214-388-4724 B am-4 pm weekdays |
214-527-4163 evenings & weekends

Send for free brochure!

GLA Systems
PO Box 425
HH Caddo Mills, TX 75005

CHES
Call us for great prices

on m dual band

and tri-band antennas.
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Number 13 on your Feedback card

Homing IN

Joe Moell PE KOOV
PO Box 2508
Fullerton CA 92633

ELTs and EPIRBs Revisited

Right now it's evening and I'm look-
ing out the window of an L-1011 jumbo
jet that has just taken off from the Dal-
las-Fort Worth airport. Reflections from
street lights in the new subdivision be-
low make the roads stand out like dot-
ted lines. | wonder if anyone has put on
a hidden transmitter hunt in this part of
town yet.

Thinking of flying and foxhunting
makes my mind wander back to a night
in the summer of 1982 when | was
among a group of hunters waiting for
the last vehicle to find the T on a hillside
in rural Yorba Linda, California. We idly
noticed a Cessna four-seater above
the hills to the east.

All of us then looked away except
April WABOPS, who saw it abruptly
nose over and disappear behind a hill.
A few minutes later we heard emergen-
cy vehicles on the freeway below. Still
later, we learned that the plane had
crashed near the freeway, killing all
aboard.

That mishap occurred very closetoa
populated area, and nothing could
have been done to save the victims,
But aircraft, boating, and hiking acci-
dents often have survivors who need to
be located and rescued from danger-
ous situations before their injuries
claim them, That's where skilled volun-
teers who know radio direction finding
(RDF) enter the picture.

""Homing In'' readers are interested
in search and rescue (SAR), and they
have strong opinions. | know, because
they responded in record numbers to
the October and November 1990
columns on the subject. In those is-
sues, | explained impact-activated
121.5/243.0 MHz Emergency Locator
Transmilters (ELTs) for aircraft, and
their maritime counterparts, EPIRBs. |
told about a new Personal Locator Bea-
con (PLB) service for hikers and
campers, called PELTS, that was origi-
nated by KA7OSM and proposed offi-
cially, in a much different form, by the
FCC. | asked you to let me know your
thoughts.

Reader Reactions

J. C. Arenburg W4DZA, a major in
the Civil Air Patrol (CAP) reminded me
to mention that an injured person’s
chances of survival go down by 80 per-
cent in the first 24 hours, so the res-
cuers' speed is vital. ""Constant prac-
tice is important,”’ he writes.

Henry Mosely KA1BRT of Grafton,
Vermont, sent along a page from a cat-
alog he received, advertising for $100
a ""Human Emergency Locating Trans-
mitter”’ that “can save your life.” The
ad goes on to say: ''Transmits SOS via
satellite to US Air Force Rescue Cen-

Radio Direction Finding

ter. Rescue teams ‘home in" on your
signal. Field tested and government

Government approved yes, but only
for aircraft or boats in distress, not indi-
viduals. The ad fails to mention the
$10,000 fine that can result from
improper use. "Hunters and hikers
will be (accidentally) turning them on
in their tents,”’ he worries. These ELT
clones transmit continuously when
activated, so the signal from a false
alarm can cover up a legitimate
distress signal.

On the other hand, many writers are
concerned that there is an excellent
satellite-tracked emergency beacon
service for boaters and aviators, but
nothing similar for wilderness users.
Bruce Wright NBMWL is a frequent
backpacker. He is working on a QRP
ham rig for hiking, instead of buying an
ELT clone. But he would prefer 1o be
able to call for rescue on the frequency
that is presently most likely to evoke a
response: 121.5 MHz.

“It would not matter if it is illegal,"
Bruce wrote. "'A jail cell would be a
welcome alternative to most emergen-
cies. This attitude is why so many ELTs
are in use (by hikers).”” NBMWL wants
a separate satellite-tracked and air-
craft-monitored PLB system for the
general public that could get response
like the 121.5 MHz system does, and
adds, ''There’s no reason for aviators to
have a corner on the lifesaving market."

Almost no one liked the FCC's
PELTS proposal, which called for
PLBs with nine ACSSB voice channels
and one homing channel near 220
MHz. Typical responses: "'If it had
been approved, PELTS was going 1o
be a total, absolute disaster!"" and "'|
agree with you on PELTS. No voice!”

By far the most deeply-researched

response came from Lou Dartanner
NEZKJ.

Lou sent a four-page typeset docu-
ment litled "'Personal Locator Bea-
cons—A Status Report,” which she
prepared for her company. it gives a
wealth of general information about
PLBs, and summarizes the discus-
sions at a full-day seminar on the sub-
ject put on by the International Com-
mittee on Search and Rescue (ICSAR).

Every paragraph is packed with use-
ful information. There is no way | could
cover in this limited column space the
depth of thought and analysis that has
gone into the ICSAR seminar and
N6ZKJ's report.

What are other countries doing to
implement PLB systems? Will inex-
pensive PLBs encourage hikers to take
unnecessary risks because they can
easily call for help? Should there be
fines for persons who generate false
alarms with PLBs?

Did you know that alerting and hom-
ing systems using call boxes and short-
range transmitlers are now being de-
veloped and tested for use within the
confines of national parks and small
wilderness areas? This report gives
more details. What are the liability is-
sues faced by responders to PLBs?

Could SAR organizations be sued
for not rescuing someone in time?
That's in the report, (00.

The report also tells about global lo-
caling systems on the drawing boards
from several companies, including
Orbital Communications, American
Mobile Satellite Corporation, Atiantic
Research Corporation, Qualcomm,
Geostar, Starsys, and Motorola. If you
would like a copy of N6ZKJ's report,
send an SASE to L-tronics, 5546 Ca-
thedral Oaks Road, Santa Barbara,
California 93111, and ask for the report
by name.

Lou recognizes the potential for
overload of the present 121.5 MHz
SARSAT system, but would still like to
see il used for wilderness PLBs, since
SAR teams are already equipped for it.
Equipping volunteer rescue teams for

Photo A. It's that one! Steve Kirkman KB6IMB (left) and Jim Frank KB6ONC of the
Los Padres Search and Rescue Team have found another squawking ELT at the
Santa Barbara airport with their L-Per RDF set. (Pholo courtesy N6ZK.J and K6IA.)

a new system on a different frequency
would be coslly, she says, and would
slow the implementation of this badly
needed service. If ELTs and PLBs
transmitted intermittently instead of
continuously, then false trips would not
“jJam” emergency transmissions.

Ask An Expert

Lou Dartanner knows a lot about
hunting for ELTs; she has done it for
almost 20 years. Lou and her partner
Bruce Gordon N6OLT founded L-Tron-
ics when ELTs became mandated for
certain aircraft in 1972. The SAR com-
munity needed a complete, lightweight
RDF unit that could be used in vehi-
cles, on foot, and from aircraft.

Bruce designed the ''Little L-Per,”
and Lou built the first 100 units. When
they sold out immediately, Bruce and
Lou knew they were headed for suc-
Cess.

Today the L-Per, with its two
switched vertical antennas, is the
"slandard issue’ RDF set for CAP and
SAR groups all over the USA and the
world.

The L-Per's self-contained four-
channel crystal-controlled receiver
was designed for popular SAR training
and operational frequencies, such as
121.5, 121.6, and 243.0 MHz. But, with
a change of crystal and a little tweak-
ing, it will work on the amateur 2 meter
and 1% meter bands. Despite its four-
frequency limitation, many RDF com-
petitors rely on L-Pers for on-foot sniff-
ing duty during foxhunts.

Lou has not given up on her commit-
ment to SAR. In fact, she is more active
than ever, and says, “| still learn some-
thing every time | go out.” Dedicated
volunteers like N6ZKJ make the Los
Padres Search and Rescue team (LP-
SAR) one of the most active and well-
respected groups of its kind in the
country. (See Photo A.)

LPSAR, an auxiliary of the Santa
Barbara County Sheriff's Department,
has a Memorandum of Understanding
with the Santa Barbara Amateur Radio
Emergency Service. ARES members
become part of search leams 1o pro-
vide vital communications and RDF
services. It was her desire 1o be able to
use Amateur Radio for SAR efforts and
lo facilitate ELT alerting that led Lou to
get her ham license.

Early Warning

According to N6ZKJ, a majority of
ELT/EPIRB trips occur in the early af-
lernoon, but SAR groups are often not
activated for several hours while satel-
lite fixes are performed, the FAA
checks flight paths, and the callout re-
ques! goes through the chain of com-
mand. When volunteers are alerted in
the evening and nighttime hours, it's
harder to organize the team because
facilities are less accessible than they
are during business hours.

To reduce the delay, L-Tronics de-
veloped an automatic alerting system
for Santa Barbara County hams. A
121.5 MHz receiver is incorporated as
part of the K6TZ repeater, overlooking
Santa Barbara Harbor. When an ELT
or EPIRB signal trips the receiver, the
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Number 14 on your Feedback card
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Marc |. Leavey, M.D., WA3AJR
6Jenny Lane
Baitimore MD 21208

Third Term for the C-64

As we go Marching along, | find my-
self mired in a pile of letters! To wit:

Rick Arzadon WABRXI of Taylor,
Mississippi, says he reread the "RTTY
Loop" column of November 1989 and
became interested in the “ThirdTerm"
terminal program originally offered
by Jack Skubick KBJS for the C-64
computer system. According to Rick,
Jack no longer has a C-64 system,
and therefore no longer provides
“ThirdTerm™ for it. Rick is looking for a
source of this program.

| don't have a Commodore system
here, so | really can’t help on this one. |
would love to hear from some of you,
though, who could provide this share-
ware program o fellow readers.

Rick also says that he has a receive-
only packet program and interface ob-
tained locally for VHF reception, and
that he is looking for a multimode termi-
nal unit. He asks that age-old question,
"Of the three controllers, the AEA PK-
232, Kantronics KAM, and MFJ-1278,
which one has the best overall perform-
ance receiving and transmitting?”’

The simple reason that | have never
directly answered this question is that
| do not have the dala. While | have
one of the three controllers here al
WASAJR, the only information | have
on the others has been picked up from
conversations with other hams, adver-
tisements, and review articles. That |

Amateur Radio Teletype

know of, no one has ever done a real
head-lo-head comparison of these
three top-end machines, and In all
likelihood, there may be no real point o
doing so. | suspect, from what |'ve
seen and heard, that differences in
terms of signal acquisition and decod-
ing are minimal. There may be bigger
differences in features or operations,
but that gets more into the line of per-
sonal preference than true ratings.

So, | guess the bottom line is to see if
you can find someone with a unit you
have in mind, go over o their shack,
and play with it for a while. Like a car,
some folks prefer Chrysler, some GM,
and others Toyota. None of these are
better or worse, just different.

This, That, and Something Else

Speaking of “different,” | received a
letter from S. Roy Luxemburg NSQQM
currently residing in Singapore. In part,
Roy says that [thanks to ""RTTY
Loop,"'] "'l purchased a Model 35 from
Western Union in 1981. | had thought
to use the former TWX service with
WU, and. . [also be able 10]
connect it with ham radio. Talk about
lamentable ignorance! | still have the
machine, but it tlurned out to be almost
a white elephant.

“In an attempt to follow my keen, if
unfulfilled, interest, | continued to slow-
ly accumulate information and equip-
ment. Then came the wonderfully infor-
mative issue of CQ Magazine for
November 1983, That did it. | bought a
HAL CWR 6850. . .and got a clue
about SWLing with RTTY!

“Bul | wasn't there yet. My subscrip-
tion o 73 ran out and | decided nol
to renew after several years. To make
matters worse, | had allowed my li-
cense 10 lapse (sheer negligence in
the light of the foregoing!) and recent-
ly re-acquired a license. Now | also
have a Tono ISO00E and two, count
‘em, two AEA MBA-RCs for code con-
version.

“1 then built a Heath Ultramatic Key-
board 1o get from Morse to RTTY and
ASCIl, Along came AMTOR—grealt,
but | think RTTY is still the best.

“Reading your column this morning
was a costly enterprise, HI! | spied 73
in @ magazine rack on Orchard Hoad,
a great shopping area here in Singa-
pore. The price of 73 was 5$10.60,
which is more than $6 in the States!
That did it. I'm subscribing again,
today.

*“We are rich in vacuum tube equip-
ment at NSQQM, having about 25
Collins and Hallicrafters receivers, two
KWS-1s5, SR-400A, four or five HT-32s,
one HT-20, and an HT-1(!), aswellas a
32V2 and 32V3, CE200V, and on and
on. . ..

“Do you ever write about the old
gear? FSK generation for the old vacu-
um tube transmitters, possibly? How
about stuff on the many special things
you've done with the old stufi?"

Well, Roy, about the most impres-
sive thing I've done with the “old stuff”
is get rid of it at the wife's insistence.
Bul seriously, | have covered the
gamut here, from shift pot circuits 10
tuned tanks. | am always willing to re-
examine an old topic, so just let me
know what turns you, or your sys-
tem, on.

Computers and RFI

Another nole, this ane from Dick Pe-
ters WATPWF of Norfolk, Massachu-

setts, deals with the eternal question of
RFI. Dick tells us that he is using a
Tandy 100 laptop for RTTY, AMTOR,
and packet, and he would like to go for
a big PC clone, but wonders about RF1.

He is aware of the FCC classifica-
tions of computer equipment as Class
A or Class B, and wonders how they
relate to practical considerations in the
ham shack. Dick has an old TRS-80
which is ""horrendous’’ on the HF
bands, and which makes him edgy lo
lay out "'big bucks'’ for a more modern
machine.

Well, Dick, in general the FCC guide-
lines are probably the best thing you've
got going for you. Some time back we
covered the specifics, and I'll go
through it again if a bunch of you wanl
me to, but the long and short of it is that
the guidelines for FCC Class B are at
least much better than Class A in re-
ducing unwanled emissions. This
means a lol if you are trying to pull the
weak one out of the mud. Class B com-
puters are the only ones certified for
home use. So, if someone tries to sell
you a Class A compuler, or worse yet,
an uncertified computer, just say no.
Sorry, but that kind of tsoris [trouble,
distress, woe, or misery, according to
Webster's New World Dictionary—
eds], you don't need.

We'll cover more of this craziness
next month, and try to respond to some
of the things you have asked about. |
especially appreciate the commenis,
questions, and suggestions regarding
simple little devices and circuits of use
to the RTTY-o-phile. Some of the best
of them may well be gracing a future
“ATTY Loop.” In the meantime, keep
them coming by mail, to the above ad-
dress, or on Delphi (username MAR-
CWA3AJR) or CompuServe (ppn
75036,2501). Graphics as PCX, TIF, or
GIF files are welcome as well, [l

Homing In

Continued from page 59

repeater automatically pages LPSAR
hams. At the same time, it dials into
NE6ZKJ's computer, reports the time
and strength of the ELT signal, and
sends a sample of its audio.

LPSAR has added three other re-
mote ELT/EPIRB monitors, including
one on the CAP repeater atop Santa
Ynez peak. The Santa Ynez repeater
has aulomatic paging, while the other
lwo are tied to the computer via land-
line. The computer keeps careful
records of all alarms, and facilitates
comparison of the signals from the re-
mote sites to pinpoint the signal
source. Says N6ZKJ, ''This SAR team
lakes each ELT signal seriously.”

The next logical step would be re-
motely-operated 121.5 MHz direction
finding equipment al the receiver sites,
right? The Santa Barbara hams have
already of thought of it, of course. But
it's tricky. Sensitive RDF sets with
swilching antennas usually do not per-
torm well next to high power transmit-
lars al typical radio relay sites. Despite
the technical problems, they are mak-

ing progress, and | hope to be able to
report success in a future '"Homing In"
column.

Pioneer Hams

The Santa Barbara remole alerting
system has been so successful that it
has become the prototype for a nation-
wide network, with L-Tronics as the
prime conlractor. Sixty-four ELT moni-
tors are now in place at airports in 38
states, with more in the planning
stages. Each unit dials a computer at
the FCC in Washington and sends data
when it hears an ELT or EPIRB. Who
says we hams don't make technical
innovations any more?

There is lots more to tell about the
good work of LPSAR, but it will have to
wail until another time. Meanwhile,
hats off to Lou and others around the
country who use their T-hunt talents for
this important public service.

And thanks to everyone who wrote in
about SAR RDF. Keep the cards and
letters coming, and find out how you
can help fill the SAR needs in your
area,

As W4DZA put it: “There is noth-
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ing quite like the thrili of hearing some-
one say on the radio, ‘'The chopper/
ground search team is on the way to

base with a survivor,” and to know that
you played a part in possibly saving a
life.” |
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Never Say Die

Continued from page 4

glee over your latest choice of direc-
tors—most of whom you let run com-
pletely unopposed. Wow, talk about
apathy!

Bigotry 1991

Yes, | know we're not supposed to
talk about race, politics and religion
over the air. Heck, people get holy hell
just for writing about it. These are ar-
eas where few people are able to think
and most just react. . .usually nega-
tively, Hate.

We can cover it over if you prefer, but
the fact is that I'm hearing more racial
slurs over the air these days than | can
ever remember in the past. I'm not talk-
ing about racial jokes, no matter how
tasteless. Alas, we seem to have built
up a sensitivity to even the slightest
hint of a slur against a race or group. |
wonder if Randy Newman’s ''Short
People' would even get played on the
radio these days?

Comedians are having a terrible
time. They can’t joke about blacks,
Jews, Catholics, women, gays, crip-
ples, lawyers, doctors, marons,
drunks, drug addicts, ltalians, Poles,
Arabs, Mexicans. . .without being ac-
cused of being insensitive. Andrew
Dice Clay is a natural result of this
oversensitivity syndrome. This is why
he is able to convulse audiences.

This is also why, | suspect, we're
hearing so much insensitivity over the
air. Oh, some of it is the Archie Bunker
mentality sounding off, but much of itis
just hams fed up with sensitivity and
wanting to stir things up. Old-timers will
remember W20Y, who made a career
of angering anyone who's goat was on
a short tether.

As a rich, conservative American
WASP, I'm a ripe target for almost ev-
ery group to hate. I'm white, so most
blacks hate me automatically. Hispan-
ics too. You can imagine how long I'd
last in Baghdad today. Or Tehran.
Even in Paris it's safer to wear a Cana-
dian maple leaf. You don't get treated
quite as lousily,

The poor hate me for being success-
ful. They're not willing to put in the work
| have, so they can only hate me for
having worked so hard for so many
years.

The Muslims hate me for coming
from a Christian country. . .and never
mind my own religion. Let's kill him,
just to make sure.

The Chinese hate me for being an
American, being white and being a
capitalist. Think I'll just stay away from
China for a while. Since as a country
(with the exception of Bush) we're mad
at China for Killing all those students, it's
safe to make fun of the Chinese. And
the Iranians. No one is going to accuse
us of insensitivity if we dump on Irani-
ans, right? Or Iraquis. Seems like rather
fickle sensitivity to me, but then per-
haps I'm oversensitive to sensitivity.

Was it unfair that the Bush team beat
Dukakis over the head with Willie Hor-
ton? Was that insensitive? Or was that
a fair attack on a governor who let his
liberal political beliefs blind him to the

danger to society he was turning loose?

When | was young | never had any
reason to fear going anywhere in New
York City. Blacks and Hispanics were
just other people. Now, together with
every other white person in New York,
when | see a group of blacks coming
along the street or inasubway car, I'm
afraid. | know I'm at their mercy and
that no one is going to take a chance
with their lives to help me. The blacks
know they can do anything they want.
ls it bigotry that is involved, or the
knowledge that the overwhelming per-
centage of crime in New York is black
instigated? | believe in those odds and
stay away from New York as much as
possible to keep them low. One of the
best moves of my life was to New
Hampshire almost 30 years ago. ..
after having lived in New York for 30
years on and off.

Amateur radio in America is a white
hobby. We may have 13% blacks by
population, but I'd put the black ham
population at well under 1%. Should
we feel guilty about this and make a big
effort to recruit black hams? Should we
start pushing for more Hispanic hams?
More women? More gay hams? Ha,
gotcha that time. . .| know you don't
want more gays. | made a lot of ene-
mies when | wrote an editorial explain-
ing that sexual preference seems to be
programmed in genetically, so give
'em a break. Whew, did | get a bunch of
hate mail on that one!

| explained last month that men and
women have a great deal of difficulty
talking. . .not just over the air, but to
each other anywhere. The two sexes
are so basically different in goals that
communication between them, even in
marriage, is a major problem.

With men it's macho on the line all
the time. With women it's a need to be
loved. Men basically don't need to be
loved, they want to conguer. | know |
should write the whole book on this
instead of presenting it in shorthand in
order to head off hairsplitting emotion-
al arguments, but that's what we're up
against. . .and one of the major reasons
why we have so few women onour bands.

Men constantly try to one-up each
other in contests, pile-ups, certificate
hunting, broadcasting bulletins. . .and
in being outrageous on the air. The
worse we are on the air, the more we
are trying to cover up our own inferiori-
ty feelings. And, feeling inferior, obvi-
ously we'll put down anyone who is
different. . . by race, accent, color, sex,
size, religion, politics. Where is W20Y
when we need him...to help blast
those moronic, short, fat, black lesbi-
ans off 14,3137

Perhaps the FCC will recognize the
terrible social travesty here and insist
on affirmative action, stopping any
more whites from getting ham tickets
until we're up to 13% black. It would be
insensitive to do anything else, right?
How do we have the right to all these
public radio frequencies when we have
remained firmly unintegrated?

Will blacks demand a lowering of the
technical barriers on the basis that they
are unfair and have been keeping them
out? This is what has been happening

in other similar cases. If the blacks
can't make it, we lower the barrier. . .
but just for blacks.

Then we'll certainly hear from the
women, demanding a further halt on
men being licensed until we're up to
50% waomen. And what can we reply
when they charge that a small, exclu-
sive old white man’'s private club has
been unfairly given use of hundreds of
billions of dollars of government prop-
erty?

What percentage of Hispanics will
affirmative action force us to recruit?
American Indians? Koreans? Cambo-
dians? That's crazy, they wouldn't
dare mess with our small, private
men’s club—would they?

Mad yet? Well, I'll try harder next
month. H.L. Mencken wrote, " A sense
of humor always withers in the pres-
ence of the messianic delusion, like
justice and truth in front of patriotic
passion.”

And The Winnerls. . .

We had two big winners recently
which were financed by the bountiful
ARRL coffers. These seemingly bot-
tomless money pits, enthusiastically
funded by the ham industry and a
docile membership, made big winners
put of the ARRL's law firm, even
though it went down to a totally pre-
dictable defeat in the really dumb effort
to fight the FCC in court over their 220
MHz decision.

The FCC, not liking to be sued, par-
ticularly where such a big cover-up of
political influence was involved, has
thus been even further estranged as an
ally to amateur radio. Talk about biting
the hand that feeds us! It's like kicking
the judge on your case in the crotch out
inthe parking lot just before you go onftrial.

The other big winners of the month
were the ARRL directors, most of
whom ran unopposed (again), and are
thus back at the old Newington feeding
trough, gleefully dividing up their share
of your (and industry) yearly donations.

It's no wonder the directors have
such a low opinion of the membership
and talk of them as mindless sheep
they can manipulate in any way they
want. It's a terrible thing to consider,
but perhaps they're absolutely right!
The 1990 election, if we can dignify the
travesty with that name, would seem
proof positive that the membership
could care less what happens to ama-
teur radio.

Yes, | see those furtive looks and
sense your surliness. I'm saying, ‘'Bad
dog,” and you're feeling guilty and a bit
defensive over the mess you've made.
The guiltiest of all are the Rocky Moun-
tain members who allowed Marshall
Quiat to run completely unopposed. |
couldn't believe it! | wouldn't have
been any more surprised if they'd run
good old Charles Keating for the job!
Or Saddam Hussein. Obviously there
is no sense of shame in Denver. ..
maybe something to do with Bronco
guilt, | don’t know.

Oh sure, go ahead and get mad at
me. Sure, shoot the messenger, but
whatever you do, don't read the mes-
sage. Hey, when things are going

good, I'm a great cheering section. But
when they're bad, I'm not going to be
part of the cover-up. | tell it as | see it
and | have a discouraging record of be-
ing right. If you bet with me you'll usual-
Iy win. If you bet against, you're looking
to lose. And if you think that's old Uncle
Wayne's ego again, start reading my old
editorials and see how often I've been
wrong in my predictions.,

Now, when half of the directors come
up for reelection this year, will half the
membership go blind and dumb again?
Or are you going to start looking
around for someone to run against the
incumbents? We need some new
scoundrels in there at the ARRL trough.

Oh yes, there was a rumor going
around at Christmas that President
Price would be replaced at the January
director's meeting. It was a nice Christ-
mas present, even if it turns outto be a
bum steer. Maybe they'll elect Quiat.
Why not expect the worst and then be
pleasantly surprised if the disaster
comes short of it?

Prodigy

My wife (Sherry) is up to here in Mac-
intoshes. Fortunately we live in an area
of the country where there are more
computer experts per square mile than
Silicon Valley, so she's had plenty of
help getting her Macs going.

She uses 'em mostly for desktop
publishing to support the one hundred
how-to-dance videos she's produced
(so far). But she also gets trapped by com-
puter games. Then came Prodigy, with
its local phone number, Now her Mac is
connected to the BBS for hours a day.

As much fun as RTTY was while |
was involved, | sensed that | had to cut
the cord. It just gobbled up too much
time. I'd get typing away to friends on
RTTY and the next thing I'd know it
would be 4 a.m. That wasn't the way |
wanted to spend my life.

When BBSs came along | tried one
and found rhyself in the same quick-
sand. Whoa, boy! Yeah, it's fun to sit
and chat. But it doesn't do much to-
ward helping me to accomplish my
goals. Of course, if you don’t have any
goals other than marking time until you
die, a BBS can be a great way to get rid
of large gobs of time.

Prodigy is the BBS the users love to
hate. It's slow, expensive, your stuff is
censored by dictatorial morons, you
can only send short messages, and it
sure isn't user-friendly. Fax communi-
cations beats it all hollow for my maon-
ey.

On the positive side, | found some
old friends there. Alas, | found the need
to keep messages short. There's no
way to discuss ideas intelligently in a
few paragraphs. Using Prodigy is more
like conducting a chess game by mail.

You can leave messages for me on
Prodigy at JIMKE8B. . .or fax (603)
525-4423. . .or by mail in Hancock NH
03449. I'll get 'em all. Please don't (do
not) phone. | hate the telephone. Also, |
travel, so don't expect quick answers.
For instance, in January | was in town
the B8th, 15th, 16th, 24th, and 25th.
With 16 current publications (all requir-
ing lengthy editorials), two new ones
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starting thal month, and four more In
the works, | had more to do than get
back to ""How are you?’ BBS mes-
sages.

How am |7 Don't ask. | already cov-
ered thal a few months back in detail.
I'm fine, thank you. Having been diel-
ing lately, I'm even less tolerant of fools
and their blather about no-code than
usual. Not one single new argument,
pro or con, has surfaced in the 32 years
I've been championing a no-code li-
cense. Phooey.

Getting back to BBSs, | prefer to
spend my time reading (for my educa-
tion), writing (to educate others) and
getting things done toward my goals in
the music, educational, publishing and
ham fields. All work? Nah. | do get out
skiing, diving, watch some TV, catch a
few movies, see some plays, and go to
some concerts. Not bad for living in the
mountains of New Hampshire, eh?

Old-timers have followed me from
the 73 start in October 1960 in a little
two-room office over a Brooklyn gro-
cery store. Even older-timers remind
me of my first ham magazine back in
1951, which | started from Cleveland,
Ohio, while working as a TV director.

I've been giving advice for most of
these 40 years. A few people have tak-
en it and done well. . . getting into the
hundreds of millions. Some have ig-
nored it and lost. . .some have even
lost billions ignoring my advice. | don’t
think anyone has ever lost by paying
altention to my predictions.

Negative Vibes

Does your faith in amateur radio
have the vitality to face unpleasant
truths about your hobby? Or do you
prefer the usual whitewash, every-
thing-is-actually-peachy approach In
your reading?

| get a few letters grumbling about
my gloom and doom observations. It
seems lo escape these negative-ori-
ented folk (of which we have a seem-
ingly endless supply in amateur radio)
that my glooms are always accompa-
nied by creative, constructive solutions
lo our problems. | believe in facing our
problems and solving them. That's the
only way they're going to go away. I'm
solution-oriented. How about you?

On a recent skiing trip to northern
Vermont | finally had enough time to
myself to get some work done. First, |
planned a complete reorganization of
the reporting system for the many
projects I've got going.

Then | caugh! up with a cubit stack of
magazines |'d brought along. | like to
keep up with technology. | never know
when I'll run across something which |
can use. So | read Scientific American,
Omni, Discover, Fortune, Success,
Technology Review, Kappan, Inc.,
etc,, marking ideas of value as | go.

The magazines read, | turned to a
stack of books. | always take along
more than | can possibly read. The last
time | went on a reading binge like this
was a year ago when | was on a scuba
diving cruise with Chuck KO1l. We
dove all day and | read the rest of the
time. This time | skied most of the day
and read the rest of the time.

Now there you go, being negative
again, grousing about old Wayne wan-
dering off about this and that. Yes, | do,
it's one of my few charms. But wait'll
you find out what | lucked into, book-
wise! One of 'em explained a lot to
me. . .and you should find it interest-
ing, 100,

The book was “‘How to Work the
Competition inio the Ground and Have
Fun Doing Iit,” by John Molloy, the
chap who wrote “Dress for Success”
and “‘Live for Success,” both of which |
enjoyed. This little oid $10 paperback
was great! Full of ideas.

But the part that was of the most
interest to me had to do with creativity.
I'm always interested in this subject
and how it can be taught. Well,John
does a lot of consulting and one of his
projects was to try and find out how
crealive people differ from others, And
why.

Being an almost pathologically cre-
ative person. . .it's more of a curse
than a gift. . .| wanted to find out how
this happened to me. John interviewed
a bunch of outstandingly creative peo-
ple, trying to find out what they had in
common. His findings were surpris-
ing . . .and discouraging.

| found them discouraging because |
was hoping creativity might be more
leachable. Entrepreneurs need cre-
ativity in heaps to surmount the con-
stant flow of serious problems they
face. America needs creativity if it's
going to regain its lost high tech indus-
tries. We're famous for inventing new
technologies and then watching the
Japanese develop the practical appli-
cations, running crealive circles
around us.

We invented tape recording, and
they smothered us in innovative tape
recorders. We invented digital watch-
@s, and they buried us in innovative
watches. We're desperately hurting for
crealivity in our industrial research
labs.

Look at how we're hurting in amateur
radio for the lack of creativity. We
should be years ahead of where we are
in spread spectrum development, in
high speed digital communica-
tions. . .including not only words, but
graphics and music. We've deplorably
let our hobby and our country down.
We're far busier fighting over that an-
tiqgue communications curiosity, the
Morse code, than in trying to move
ahead. Morse is fun, but it's about as
relevant to communications today as
the catl’s whisker and a chunk of gale-
na. It's for people who are holding des-
perately onto the past because they
have no vision of the future.

| couldn't help but take another
swipe al the old-timers who have dedi-
cated their lives to trying to bury ama-
teur radio. . . along with themselves.,

Now, back to what John found out
aboul creativity. We're talking creativi-
ty in business and engineering, not
artists and poets. First, he found that
creative people tended to be highly in-
telligent. Second, they were hard and
effective workers. John says, “'In fact
many work all the time. They never turn
off. They take their work with them
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wherever they go.'”” Hmmm, that
sounds familiar! Hey, that's me, with
my laptop computer in the back seat of
my van.

“They create by bringing order lo
seeming disorder. They're always
thinking, rethinking, reviewing, and re-
ordering.” It’s the old 5% inspiration
and 95% perspiration formula es-
poused by Edison.

The third characteristic of creative
people is a positive attitude. Oh, they
are as aware of the problems as any-
one, but they're optimistic about them.
When | get a letter from a reader saying
he doesn't always agree with my edito-
rials, | know he's not a crealive person.
A creative person reads my editorials
and comes up with even better solu-
tions to problems. He just doesn’t think
in negative terms.

When | get a really negative letter |
feel sorry for the writer. | know he's that
way about everything and with every-
one. He isn't selecting me to dump on,
I'm just one more. What a horrible per-
son to have to work or live with!

Molloy found that creative people
were loners as children. They tend to
march to their own drum and to heck
with conformity. ""Pragmatic noncon-
formists,” Molloy calls "em. Most still
dress the way they want and don't care
what others think. As kids they didn't
have many friends . . .didn’t need "em.

| tried smoking and didn't like it, so |
never smoked. | tried drinking while |
was in the Navy. When | noticed that
alcohol made me stupid, | stopped. |
iried pot and LSD a couple times.
MNope, not for me. | tested those drugs
and decided conformity wasn't worth it
lo me.

Creative people love solving prob-
lems. Maybe that's why | can't pass up
a crossword puzzle or a cryptogram.
And | truly enjoy helping people solve
problems. That's why | read over a
hundred magazines a month and
books by the dozen. . .| get ideas from
them which eventually click into place
1o help solve a problem. | enjoy mentor-
ing college students.

Well, hooray for me. Yeah, | sup-
pose. But understanding that negative-
ness prevents people from being cre-
ative is worth understanding. .
particularly if you are an employer . .
or if you're looking for breakthroughs in
amateur radio. Employers need cre-
ative problem solvers, not negative
thinkers. And they get hard workers as
a bonus.

With the future obviously going elec-
tronic, we need all of the creative peo-
ple we can find. And we need to attract
'‘em to amateur radio, where they'll be
able 1o help both us and our country. If
we let the Morse coders keep us in the
1930s, we're signing a death warrant
for the hobby . . .and we could be help-
ing to consign our country to second
place. . .or even third, behind Europe.

Yes, | know all about the new no-
code Tech thing. | also hear the old-
timers' necks creaking as they warn of
dire consequences. Meanwhile, the
ham industry—in a burst of euphoria—
is again expecting the money tree to
start growing. Like when we got Novice

Enhancement. Remember that beaut?

Being pragmatic, | warned that all
we'd done is remove a small road-
block. We still hadn’t put up any road
signs. The no-code deal is another
block gone, We still have 1o go out and
advertise or the kids aren't going to
even know our road exists. Has the
industry learned yet? Are you kidding?

I'll be reading every ham club
newsletter | can get 10 see if one ham
club anywhere has come up with a pos-
itive program to promote the hobby to
kids and get the parade started.

It1 Asked You. ..

Suppose we're having a contact and
| asked you to tell me about a lime
when you really had a lot of fun with
amateur radio. What would you tell
me? A question like that could keep me
going for days. How about you? | don’t
suppose there's any chance you'd
take a few minutes and write, since |
haven’t run into you on the air recent-
ly?

Ham radio has provided me with a
couple lifetimes of fun. That's one of
the main reasons | got snookered into
publishing 73. It's got something to do
with wanting to share the things |'ve
enjoyed with as many people as possi-
ble. in my CD Review magazine I'm
having fun introducing the readers to
music they might otherwise have
missed.

When | got out of the Navy after
World Misunderstanding I, it didn't
take me long to build an all-band
(813 s) kilowatt rig. Then | lucked into a
beaut of a 75m kilowatt rig (203Zs). |
had two complete kW slations, one
with an SX-28 Hallicrafters receiver,
the other with a National 100A,

| had my ham shack sel up in the
basement of my fraternity house al col-
lege, with antennas all over the place.
The fun was to get into a round table on
75m and then go down to 20m and
make a DX contact and rebroadcast
his signal on 75m to the round table. In
this way we were able to work African,
European and Asian DX stations into
our round table. The net could hear the
DX chap through my 75m rig and he
could hear the net through my 20m rig.
That was a ball!

Yes, of course | got a pink ticket from
an FCC monitoring station. | just sent
‘em a copy of the letter I'd gotten from
the FCC in Washington saying this
kind of operation was legal. Didn't hear
any more.

So tell me about some of the exciting
things you've done. If you get me excit-
ed too, | might share your story with the
73 readers...or in a publication to
help get Novices more involved with
the hobby. Remember, when you're a
silent key, about all that will live on after
you is what you get published.

And it's really fun when your friends
read your stories and feel they know
someone famous. Or when someone
you contact on the air has read your
stories and recognizes your call.

| can handle anything | can read,
from old notebook paper to a computer
printout, but of course it's easiest for

me if you include a floppy disk. |EE}
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Hamsars

Amateur Radio Via Satellite

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston TX 77083

STS-35:
Mission Accomplished!

It's been over seven years since the
first ham-in-space activity by Owen
Garriott WSLFL from the space shuttle
Columbia. Since then, others have
gone into orbit with amateur radio gear.
Callsigns like WOORE, DPOSL and
U2MIR have been heard from orbit.
Now WAA4SIA joins the ranks of the
ham-in-space fraternity. His efiorts
from STS-35 were quite popular and
very successful.

Columbia blasted skyward on De-
cember 2, 1990, in a spectacular
nighttime launch carrying the Astro-1
telescope mission and Ron Parise
WAA4SIR with his ham radio gear.

The $150 million Astro STS-35 mis-
sion carried four advanced imaging
systems. The broadband X-ray tele-
scope, designed 1o be pointed by
ground controllers, worked well. It suc-
ceeded in sensing much cosmic phe-
nomena not visible from the Earth's
surface due to the absorbing charac-
teristics of the atmosphere.

The other three telescopes, aimed at
their targets by computers in the shut-
lle, were designed lo receive ultraviolet
radiation. On the first day of the mis-
sion, one of the lelescope-steering
computers failed. Four days later, the
second one went down. The systems
were located in the shuttle rear-deck
area. Ground crews and the flight team
found the situation difficult, but not in-
surmountable, as controllers on Earth
radioed targel coordinates verbally to
the astronauts, who used joysticks and
TV cameras to aim the telescopes
manually.

SAREX-Il Successful

The Shuttle Amateur Hadio EXperi-
ment went much smoother than the
telescope operations, but not without a
few problems. On the positive side,
238 stations around the world man-
aged to make complete two-way pack-
el contacts with the WA4SIR ROBOT
terminal node controller (TNC). Sig-
nals from the shuttle could be heard on
145.55 MHz FM. The corresponding
uplink was 144.95 MHz. Note Table 1
for a comprehensive list of those
logged as complete contacts.

A few stations even had two-way
voice contacts with the shuttle. Several
hundred more packel stations were
heard by the SAREX-|l system and re-
ceived unique QSO serial numbers.
However, they weren't able to com-
plete a verified two-way exchange.
Thousands of stations attempted to
contact Ron without success, but it was
educational and even entertaining just
listening to the voice activily or watch-
ing the packets flash past as Columbia
flew overhead. Table 2 is a sample of a
SAREX-1l bulletin sent on the second
day of the mission, plus some other bits
and pieces of packets received as the
shuttle sped around the world.

Not all of the shuttle activity used the
published 145.55 MHz downlink fre-
quency. Conversations could be heard
on nearby frequencies during many
evening passes when the shuttle was

within range of the Johnson Space
Center in Houston, Texas, or the God-
dard Space Center in Greenbelt, Mary-
land. Several phone patches were
made for the astronauts with their
families.

Although many hams were probably
listening in, interference was rare and
the conversations, at least from the
shuttle side, could be monitored on
small home systems or even HTs.

If you are on the gold-star QSL list in
Table 1, or if you made it to the silver-
star QRZ list (published by AMSAT),
send your QSL to the ARRL, 225 Main
Street, Newington CT 06111, Alten-
tion: Education Activilies Department.
A silver-star conlact means that the
robot heard your call but could not
complete a two-way acknowledgment.
QSLs are also available for SWL re-
ports. Those few stations that had the
pleasure of a two-way voice QSO will
be eligible for the top-grade QSL reply.

An important part of Ron's activity
from orbit involved schools around
the U.S. Although the shuttle was not
in view over the U.S. during school
hours, methods were devised to con-
nect Ron to a phone network via hams
in areas of the world that had direct 2
meler access to the shuttle. Stations in
Australia, including VK2AS, VKSAGR,
and VK6IU, provided access during
passes over their coverage areas while
PY2BJO did the same from his location
in Brazil.

Questions were uplinked o Ron via
this system. Ron would answer the
questions, many times adding com-
mentary about the view from above,
and giving updates on the Astro-1 ex-
periments. While only a few schools
were involved with direct communica-
tions with the shuttle, many others
were online, listening. AMSAT and
ARRL representatives were pleased
with the results, considering the com-
plexity of the arrangement.

Lessons Learned

There were many comments from
the Monday-morning-quarterback
point of view about the STS-35 SAREX-
Il operation. The ham-in-space activity
was extremely successful. Not all
hams made contact with the shuttle,
but everyone who tried, should at least
have heard Ron or the robot. Much of
the difficulty in working the shuttle was
caused by vehicle attitude, operator
schedule, interference, and system
limitations.

During the flight of STS-35, the shut-
tle had to align itself for telescope ob-
servations. Since the 2 meter antenna
was located in either the pilot's or com-
mander's window, much of the time it
was aimed away from the earth, or, due
to its directivity, it was aimed at only a
portion of its potential coverage area.
Because of the vehicle’s arientation,
nol even an antenna in the cargo bay
would have cured the problem on this
flight, but it could help considerably on
future missions.

Because of phone patches and pri-
vale conversations, the packet system
was nol active on many passes over
the U.S. If a second radio operating on
70cm could be employed for private
voice aclivity, the packet system could
be operated full-time on 2 meters, But
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the amateur radio experiment isn't a
paying customer, and it's difficult to

justify the inclusion of more ham equip-

ment just to simplify packet connects
to an orbiting robot system.

Congestion QRM

For hams in remote locations around
the world, it was relatively easy lo make
a complete packet contact with the
shuttle. In the U.S., the situation was
quite different. With as many as a few
thousand stations all sending packets
on the primary uplink frequency of
144,95 MHz, it is likely the SAREX re-
ceiver was in a state of constant over-
load. The 60 stations in the continental
U.S. that actually completed a full two-
way contact with the robot were either
running a lot of power at just the right
time, or were incredibly lucky, or both.
Also, many uninformed hams could be
heard calling before the shuttle was
above the horizon, after it was long
gone or even on the wrong frequency.

Fortunately, the shuttie activity on
144.95 MHz caused little disruption of
the DX packet cluster using that fre-
quency for terrestrial DX information
forwarding. If the shuttle activity had
occurred during a DX contest week-
end, there could have been significant

disruption of packet clusters.

Since Owen Garriott's flight, con-
gestion on 2 meters has increased.
Ham-in-space SAREX operation has
been infrequent and of short duration,
but it will require more coordination
when ham activity from a U.S. space
station becomes a reality.

The robot could only support nine
simuitaneous connects in progress al
any time. During a typical successful
robot QS0, an Earthbound station sent
a connect request skyward. The robot
received it and sent an acknowl-
edgment with QSO serial number
establishing the complete connect. The
Earth station then sent an ACK back to
the robot which, upon receipt, logged
the Earth station’s call in the QSL list
and initiated a disconnect packet.

Unfortunately, due to heavy crowd-
ing on the uplink, many stations could
not get their ACK back to the shuttle
after the connection had been estab-
lished. The robot continued to hoild
their callsigns until the connection
timed out, thus making it impossible for
others, beyond the nine connected sta-
tions, to get in. Only 13 percent of
those stations who managed to initiate
contact with the robot completed the
two-way exchange.

Qso Qso
#4#¢ CALL g¢#¢  CALL
1 WP4XQ 377 KHGGPI
5 VKSZAH 412 XF3RC
6 VK3DBO 429 WIYRM
7 VKSAGR 430 N3EMA
8 VKizes 445 NSBCA
11 VK2IW 448 NsITU
35 Wa20TC 483 YWiCP
0 NZF 457 ZS1CA
48 VKBMJ 263 7S4BU
49 VKEYJS 481 KH2A
52 VKSZX 484 JR1AHO
54 VK4ZF 437 ZSEBTD
55 ZS6IT 499 7SBAQF
59 AHBIX 507 JR3FRAF
61 NHBOU 522 OA4AGM
65 KHEH 530 JASTOK
67 WBELLO 534 JHIOMA
68 NBJLS 546 EABBRV
69 NBKN 549 VKBZZ
70 KJBAW 550 VKEDM
71 NEWHO 552 VKBVX
72 NKBK 555 VKSZTY
a4 KASSIG 559 VK3EEE
112 ZS6BBY 579 WYIH
117 NBZAY 580 WHEAMX
160 ZSEHS 613 NBDEU
174 WABLEE 616 XF3R
177 KETNR XF3RD
178 NSAVC 630 9Y4DG
180 WASPIE 635 ZSSNZ
185 XE3EB 639 AHSBIO
191 ZSBAKV 548 WASYFD
184 ZSHBMN 51 KBOYY
195 3DABAY 658 KABUCD
199 VS8VU 656 KCSFP
201 JHTCKF 65T NSOWC
204 JH3EXG 675 XF30Z
209 OA4CK 676 XEIMMD
213 JHIFDA 679 XE1LM
216 JPIQJJ 709 OA4HV
218 JA1YZM 711 PY2GN
220 JATANG 712 PY2MSG
226 LUBDYF 713 PYZEXD
231 2S6CA 718 ZS6AQC
247 VK3DTO 725 FRAFM
258 NGUEA 726 JR4BRS
268 WTUS 729 JHILVN
273 NSLCO 741 JMBLC
295 VKZRX 743 JA2BGX
296 VK28X0 748 JIIWTK
305 WVKBLI 750 JRIABA
310 VKEYBP T80 JA2UGY
314 VKSAKK 762 JPIQUK
316 VK4AGL T3 JNIGKZ
347 WSBKK 774 WOD6DRI
364 WP4CNU 782 WOP
365 BPESM 791 KG3N
371 KGBOX 796 KAGMP
372 KH2D 801 KP4BJD
379 WABEMV BOB 9Y4NC

Table 1. Two-Way Packet Contacts with WA4SIR

Qso aso

ggdy CALL fig¥  CALL
811 KHEGMP 1211 VKSABY
B33 WARD 1213 VKBECC
B4E6 ZSETVB 1214 VKEPH
848 ZRGAGA 1218 WS0X
849 ZS6SM 1219 VKSAVQ
86T WW'B 1220 VKIYJM
B81 XE2M 1228 VK4IGF
B83 KASCODJ 12456 NGDGK
B85 XF3PP 1251 WBSNLY
831 XF3RA 1256 XE3RY
892 XE3YE 1260 KP4EKG
893 XF3AFU 1262 WP4AG
B97 XE3XE 1280 NHBUY
806 ZR4AAD 12682 WBEW
8915 KJas 1288 KIGQE
822 JRSEBL 1283 NWTN
824 JRI1EDE 1308 N4PLY
925 JH2NIT 1311 WD4SBY
928 HC8VB 1312 K9ES
929 HCS5K 1314 K405M
930 PT2WWV 1320 KP4PX
932 PT2AR 1324 YVSFSF
936 PYZ2EML 1327 YVSFSH
937 PT2SC 1328 ZSIKT
8951 JA3IXCZ 1331 ZSEAWK
861 JAZDJ 1365 PT2TD
962 JABFTL 1367 PYBASY
963 JK3ALO 1368 PT20N
866 4X4LF 1376 ZSBBNT
S88 WEOSC 1383 Z21GH
993 VK1AU 1383 JAESP
1003 NP4BM 1335 JNIBWP
1011 ZS6AJS 1402 IS51JY
1052 KB4ODE 1412 JH2ZAYB
1060 YVSABC 1441 PUSNPQ
1072 Z55J 1442 ZYSAAT
1076 KABNEI 1446 PY2NPP
10B3 NHEBHF 1457 NBZND
1105 XE1PM 1466 WA2KDL
1116 HEK4BHA 1472 NGMEL
1122 ZS6BZE 1482 AASGA
1125 ZS6XL 1486 W5IU
1136 JJ2ZRYW 1489 W50J
1138 KJaU 1511 KP4YD
1143 XE1X 1524 ZSEBSE
1145 XE1RK 1550 JH2GEC
1146 XEILCE 1563 LUSDO
1151 HCSAH 1570 FO5LO
1160 Z21F8 1599 KP4ECL
1168 JJBAGL 1618 KASOTB
17 JBAGM 1622 KGSND
1175 JBGAGN 1633 HKSBVD
1177 JBAGK 1657 ZS51SAT
1184 AHSGR 16858 ZR1IL
1180 JA3YED 1662 ZRSTT
1192 JM3WYI 1668 KE2FB
1183 JREXPY 1678 VU2LBW
1206 LUTEXC 1701 JR3YED
1208 VK&BMD

1210 VKEYBQ




frequencies: 144.85 (primary),144.91, or 144.97 MHz.
We are now in our first day of operations
WA4SIR > QST:with most things going well.

Table 2. Sample of Packets Received from SAREX-Il, STS-35
WA4SIAR >QST:The SAREX Robot is a SPLIT FREQUENCY operation and is NOT receiv-
ing on this frequency. WAA4SIR is listening for connect requests on one of the following

The Instrument Pointing System has delayed expeariment operations at this point but we are
working on it. Have fun working the robot and stay tuned for more information!
73's Ron, WA4SIRWA4SIA > NKE6K:#17-is your SAREX QSO number. |

QUEMENT ELECTRONICS

D
YAESU

ICOM

Thanks for the connect from the Space Shuttle Columbia.

WAA4SIRA > N5SLCO:#273-is your SAREX QS0 number.
Thanks for the connect from the Space Shuttle Columbia.

WAASIRA > QRZ:#1202-KE7TNR WABAZP NBUEA NENJI N6DGK WADQII N6PSU N6RW
NEWJP WB6LLO VK4ADR VK4BKW VK4ZGF VK2AAB VK2KJU VK4BCK VK2AS VK2PA
VK2DFY VK3FRS VK2BXQ VK5QR VKSZFM WA4SIR VK1ZZT VK3YJM VKSAVQ VK5QX
VKSPO VKEDM VKEPH VK6CC VKEUU VKBABY VKEYBQ WAA4SIR > SAREX:Connect to
WAALSIR for a SAREX Robot QSO with the Space Shuttle Columbia.

WAA4SIR > NSITU:#1300-is your SAREX QSO number

Thanks for the connect from the Space Shuttie Columbia.

WA4SIR>0QSL:NWT7N/1293 KIBQE/1288 WBEW/1282 NHEUY/1280 KP4EKG/
1260WP4G/1262 XE3RY/1256 WBSNLY/1251 N6DGK/1245 VK4AZGF 1229 VK3YJMM 220
VKSAVQ/M219 VKSQX/1218 VKBCCNM213 VKEPH/1214

LARSEN * MFJ «CUSHCRAFT » BUTTERNUT *PALOMAR
KANTRONICS » GORDEN WEST « AMIDON *ALPHA DELTA
VAN GORDON * KLM *TELEX/HYGAIN * RF CONCEPTS

What's Next?

The Soviel space station MIAR has
been active on 145.55 MHz FM sim-
plex for guite some time. Musa UZMIR
(UV3AM at home in Moscow) has been
heard many times between 1200 and
1300 UTC. Mission Commander Victor
U9MIR may also be on the air as time
permits.

QSLs for current MIR conlacts
should be sent to: UABHZ, Valery
Agabekov, Box 1, 375600 Yessentuki,
USSR.

Packet operation may begin this
spring when the equipment can be
sent up on a Soviel Progress launcher.
The packet radio experiment acronym
is AREMIR, for Austrian Amateur Ra-
dio Experiment on MIR, and consists of
a TNC-2 and 2 meter HT built into a
“black box'" with connectors for the
antenna and a laptop computer.
Launch is anticipated in mid-March af-
ter some slips due to delays in final
AREMIR checkout.

For the first few months AREMIR will
operate in the beacon mode. Later, a
laptop will be sent to M/A so the cosmo-
nauts can enter messages. There is

currently some concern about whether
the laptop will survive environmental
testing. It may not arrive at MIAR until
September or October, when the Aus-
trian cosmonaut is scheduled to go to
the space station.

STS-37 is currently scheduled to
lake off in early April. ALL of the astro-
nauts are licensed hams! They in-
clude: Ken Cameron KBSAWP, Jay
Apt NSQWL, Linda Godwin NSRAX,

YAESU FT-747GX ICOM

*HF All Mode Mobile/Base
Call For NEW LOW PRICE!

SOUTH BAY'S LARGEST AMATEUR DEPARTMENT
Serving The Area For 57 Years!

Ham Magazines * Technical Books ® Test Materials & Info

IC3SAT

220 Mhz
Transceiver
with FREE
BP82

Steve Nagel NSRAW, and Jeny Floss. | o appany e

(waiting for a new callsign).

NYE VIKING * AMECO <ALINCO

The system they will take to orbitis | AEA * ARRL * BENCHER = CENTURIAN * HUSTLER

comprised of a 2 meter HT, a spare

battery, an interface module, a SAREX .
headsel assembly, an equipment as- ‘-—:—\ H

sembly cabinet, a TV camera with
monitor, a laptop computer, and the

Shop Mon—-S5at 9 AM—-6PM
(408) 998-5900 = Closed Sunday

il 1000 S. Bascom * San Jose, CA 95128
slow-scan TV unit, a fast-scan TV unit,

a packet TNC, and the right connectors
for hooking everything up.

While voice operation requires oper-
ator attendance, the other modes can
be run either with or without someone
at the controls. This promises to be an
exciting mission. Check the AMSAT
nets and bulletins for updates. |

C.A.T.S.

Rotors, Parts and Repair Service
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' 1 American Made Rotors | -
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For complete details dial our electronic
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Voice 8 AM-1PM: (718) 468-2720.
Vanguard Labs, Hollis, NY
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line-isolation.

PRODUCT OF THE MONTH

TRIPP LITE—PR-Series DC Power Supplies

Tripp Lite's new PR-Sernies DC power supplies are housed in a
handsome dark metal cabinet that blends in with modern ama-
teur radio and communications equipment, giving an integrated,
professional appearance to any radio or electronics installation.
Ideal for powering practically all types of 12 VDC equipment, the
PR-Series combines good looks with exceptional performance
for base or mobile radios, test equipment, and other electronic
gear. Continuous-duty performance stands up to extended peri-
ods of reliable operation. These power supplies provide excellent
IC voltage regulation, automatic overcurrent protection and full

The PR-Series DC Power Supplies are available in 3to 60 amp
sizes, with suggested retail prices starting at $38.50. For more
information, contact Tripp Lite, 500 N. Orleans, Chicago IL
60610-4188. Telephone: (312) 329-1777; FAX (312) 644-6505.
Or Circle Reader Service No. 201.

TIARE PUBLICATIONS

Tiare Publications has released
a new Great Radio Reads cata-
log, #5. Now expanded to 20
pages, this catalog features near-
ly 30 Tiare books and products,
as well as over 50 books and
products from other publishers

and manufacturers.

This new 5th edition of Great
Radio Reads is available for $1
from Tiare Publications, P.O. Box
493, Lake Geneva WI 53147,
(414) 248-4845. It is also en-
closed free with all orders. Or cir-
cle Reader Service No. 208.

IDC COMMUNICATIONS

The WBA1500 from IDC Com-
munications is a wideband mast-
mounted RF preamplifier de-
signed for use with wideband
receivers, scanners, or even TVs
and stereos, to improve perform-
ance and make up for long anten-
na cable runs. The WBA1500 cov-
ers 2 MHz through 1.5 GHz. A

bench-type version, WBA15008B,
1S also available for frequency
counters, oscilloscopes, spec-
trum analyzers, and related test
equipment. The WBA1500 sys-
tem comes complete with amplifi-
er module, DC supply module, AC
adapter, and BNC connectors
(""F'" type jacks are also avail-
able). The WBA1500 sells for $78,
and the bench-top model for $57,
postpaid. Contact IDC Communi-
cations, 2745 Winnetka Ave. N.,
Suite 205A, New Hope MN 55427
(612) 888-7456. Or circle Reader
Service No. 205.

ELECTRON PROCESSING

Electron Processing is now of-
fering a pair of high-quality keying
devices. The Green Lake paddie
and key are individually hand-
crafted by a master machinist and
designed to withstand rigors and
abuse that would destroy many
other paddles. They are made of

solid brass on a polished brass
base (bakelite on the straight key),
and they come with either hand-
rubbed wood handles or polished
aluminum handles. The Green
Lake products are priced at $90
for the keyer paddle with wood
handles, $100 with aluminum;
$70 for the straight key with wood
handle, $75 with aluminum. The S
& H charge is $5. Electron Pro-
cessing is also offering a new
shortwave wire antenna, the Mul-
tiwire-4. For more information
contact Electron Processing, Inc.,
P.O. Box 68, Cedar MI 49621,
(616) 228—-7020. Or circle Reader
Service No. 204.
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AZIMUTH COMMUNICATIONS

The new WeatherStar Master
Weather Station ALT6 will help
you monitor weather conditions
with functions that give you baro-
metric pressure (in. or mm), alti-
tude, wind speed (MPH/KPH),
wind gust record, wind direction (2
& 10 degree increments), daily
and yearly rain (0.1 increments),
an optional self-emptying rain

gauge, inside temperature (with
alarm), outside temperature (with
alarm and min/max temperature
record). wind chill factor, time of
day (12/24 hour with alarm), and
programmable scanning of func-
tions. The ALTE lets you set an
alarm to warn of excessive wind
gusts around your antennas and
QTH.

The WeatherStar Master ALT6G
is priced at $300, plus $7.50 for
shipping. The optional self-emp-
tying rain gauge (RG3) is $50.
Contact Azimuth Communica-
tions Corp., 3612 Alta Vista Ave.,
Santa Rosa CA 95409, (707) 577-
8007, FAX (707) 573-1482. Or
circle Reader Service No. 206.

DELTA RESEARCH

DELTACOMM Version 1.04
from Delta Research is a state-of-
the-art communication manager
for the ICOM IC-R7000. Unlike
similar products on the market
that merely control the receiver,
DELTACOMM 1.04 includes a
custom MS-DOS interface for
control, plus a comprehensive set
of software communication tools
to analyze, log and generate re-
ports from the data. The spectrum
log function can sweep a frequen-
cy spectrum at approximately
1300 channels/minute, generate
a histogram, and log frequency/
activity to the disk.

DELTACOMM 1.04 is priced at
$300 (including external interface
and components for cabling), plus
$4 S & H. Contact Delta Research,
P.O. Box 13677, Wauwalosa W/
53213; (414) 353-4567. Or circle
Reader Service No. 203.

RUTLAND ARRAYS

Rutland Arrays has announced
a new antenna, Model RA7-50.
Model RA7-50 is a 7-element,
26'7" long, 50 MHz yagi antenna.
It has a measured gain of 10.5
dB over a dipole, and matches
the performance of other anten-
nas measuring as much as 7'
longer. The sidelobes have been
lowered to 22 dB below the main
lobe, and the F/B ratio is 30 dB at
50.2 MHz. The design features
stainless steel element hardware,
extruded aluminum element
mounts, a T-match driven element
with silver-plated, Teflon™-insulat-
ed phasing line, and 90+ MPH
wind survival. A waterproof N-type
coax connector is standard. For the
price and more information, con-
tact Rutland Arrays, 1703 Warren
St., New Cumberiand PA 17070;
(717) 774-5298 (7-10 p.m. EST).
Or circle Reader Service No. 207.

SPECTRUM INTERNATIONAL
Spectrum International is now
importing and distributing a com-
plete weather satellite receiving
system, including a PC controller,
from Time Step Electronics of
Great Britain. Instead of using a

downconverier from 1691 to 137
MHz, then feeding the signal into
a 137 MHz receiver, the new 1691
MHz design uses a dedicated
1691 MHz receiver. The compan-
ion low noise GaAsFET preampli-
fier has increased gain and better
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filtering than earlier models. The
new system also has a companion
decoder board (IBM-PC compat-
ible, short-slot “'hali-card"’) and
software.

The 1691 MHz preamplifier is
$175, the receiver is $450, and the

decoder board with software is
$300. For more information, con-
tact Spectrum International, P.O.
Box 1084, Concord MA 01742;
(508) 263-2145. Or circle Reader
Service No. 202,



G5RV All-Band Ou:cKrts =

created by Antennas West 0062, Provo

Fast & Easy to Huild
» Fail-Safe visual instruchons

* No measunng of culting
* Everything included
* Finish antenna in minutes

* Double Size GSEV 55995
204 fr 160-10Dxipole
* Full Sime GSEV 53555
102 fr 80-10 Dipole
52598

¢ Half Sqi2e GSEN
51 B 40-10 Dipole

* [uarier Saze GHHV 21995
26 6 20-10 Dipale

» Marconi Adapterkit 5 795
converts any dipole 1o Marconi

200 Dacron 250% line 31195

Ordar Hot-Line: A2 %3 FRH

1-800-926-7373
CIRCLE 107 ON READER SERVICE CARD

Quality Components
* Presoldered Silver Fithngs
. Kinl‘.}!rwf CuietFlex ware
* Fully insulated, wx s ealed,
no-corrode, low noise design
Tune All Bands Inel WARC
Build vour own from scratch. Order
TechNote F124- 53595 ppd USA
Call 801-3T3-8425 for Tech advics

CABLE X-PERTS, INC
We stock...Coax, Rotor, Gnd,
Pwr, Braid, Magnet Wire, & more

Fax: 708-506-1970
800-828-3340
708-506-1811  miim

CIRCLE 251 ON READER SERVICE CARD
E SMILE... YOU'RENOTONTV... E
CALL 1-800-KILL-TVI
TO ORDER
RFI FILTERS THAT REALLY WORK

BX-2S Screws On to tviverinput
Now used by FCC during invashgatiuns

P12 KW-1

The World Famous BX cable-TV fiiter. . .$24.95
TP-12 Effective standard telephone filter.18.95
KW-1 Pure AC output line filter. . ....... 42.95

30 DAY RETURN—FOR—REFUND GUARANTEE

Replace Unfilterable Electronic Telephones With Our
NEW TP-XL Filtered Touch-Tone Telephone $49.95.

800 number for orders only ...
For engineering help, (512) 656-3635

Tom Coffee, WAPSC (R & D Eng.)

TCE LABORATORIES
5818 Sun Ridge
San Antonio, Texas 78247
DEALER INQUIRIES ARE NOW INVITED

CIRCLE 87 ON READER SERVICE CARD

THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX
Part No. Description Price
PL-259/USA LUHF Male Phenolic, USA made $ .70
83-15P-1050 PL-259 Phenolic, Amphenol 89
83822 PL-259 Teflon, Amphenaol 1.75
PL-259/5T UHF Male Silver Teflon, USA 1.50
UG-175 Reducer for RG-58 20
LUG-176 Reducer for RG-59 & MINI 8 20
UG-21B8/U M Male RG-8, 213,214, largebody  5.00
991 3/PIN N Male Pin for 9913, S086, 8214

fits UG-210/J & UG-21B/L N's 1.50
UG-21D/9913 N Male for RG-8 with 9913 Pin 3.95
UG-21B/9913 N Male for RG-8 with 9913 Pin 5.75
UG-146A/U N Male to S0-239, Teflon USA 6.00
UG-83B/U N Female to PL-259, Teflon USA 6.00

““THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11
Gaithersburg, MD 20877
ORDERS 1-800-783-2666

INFO 301-840-5477 FAX 301-869-3680

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%

UPS C.0.D. ADD $3.50 PER ORDER

CIRCLE 115 ON READER SERVICE CARD

Six Function DTMF Controller

Auto-Kall
AK-4

e Outputs: 2 or 3 latched, 1 or 2 mamentary, 1 timed and 1

manually reset group-call latched for remote alarm

o Difierent codes for tuming outputs on/oft NOT toggle on/off like

most others! e Wrong number ' reset

] 4'dlgl[ acess code - can use = up # down

e Multiple group-call response e On-board 1-amp relay

Orders 1-800-338-9058

MoTron gl b . $69.95
Elﬂctrnnics (wired/tested board) . . $89.95

AK-4C [Compkete unit in metal enclo-

31ﬂﬁﬂmﬁ'ld St SLIltEd sure with infoot jacks. built=in
EUQEI"I& OR 9?4[}2 speaker, 16 ) .« . .. .. $139.95

Plus $3 00 stupping & handling
Info 503-687-2118
Fax 503-687-2492

—CB Antennas

— 10 Meter Antennas

CIRCLE 248 ON READER SERVICE CARD

Natural Voice Products

Repeater Identifiers
Contest Stations
Site Alarms

Remote Telemetry
Weather Stations
Multiple Languages
Emergency
Announcements

DataVoice - DV-64
Add a Recorded Natural Voice to your system or equipment.

Voice vocabularies or multiple phrases up to 1 minute in a
Matural Voice is saved in Non-Volatile E-Prom memory.(If
power is removed, the recordings will not be lost). We'll
record your message(s) in a male or female voice - or - you can
record the library by using the optional SDS-1000 develop-
ment board on an IBM or compatible computer.

Parallel Input Word Select
50} ma Keyline Outpui

A2 Kb sampling rate
Multiple Modes Size : 4.00" x 4.25"
Selectable Timing Connectors Included

Price § 169.00 Single Qty (programmed)

Palomar Telecom, Inc.
2250 N. Iris Lane - Escondido, Ca. 92026

(619) 746-7998

8 ohm Audio output
600 ohm Audio output
+9%v 1o + l4v Supply

Jo Gunn Enterprises

— Mobile Antennas

— Coax

JGAR - PISTOL

|
/| \ s...mm

JGAR-HILLBILLY

Specifications Spuulhl:ntiu-rls
{(Frequency Range (Frequency Range
26.000-29.500) 26,000-2% . 500)
Gain: 4.75 DB Gain: Horizontal - 525 DR
Multiplication Factors: Vertical - 4.75 DB
12 Times Multiplication Factors:

Horizontal - 17 Times
Vertical - 15 Timas
Horz. to Vart. Separation

20-25 DB
Power Rating:

2000 CW, 4000 PEP
Height: 11 Feat
Weight: 10 Lbs.
Materials: . Anodized

BOGB3T-8 Aircraft

Aliminum Tubing
Requires 2 Separate Coaxial

Cablas for Hook-up

—_—

Call or send $2.00 for Complete
Catalog and Pricing of Antennas.

Powear Rating:

2000 CW, 4000 PEP
Heaight: 10 Feet
Weight: B.0 Lbs
Matarials: Anodired

GO63T-6 Aircraft

Aluminum Tubing
Requires 1 Coaxial Cable

for Hook-up

Route 1 —Box 32L, Hwy. B2
Ethelsville, AL 35461

E a (205) 658-2229

- —

— —~ Hours: 10am -6 pm (CST)
ﬁjﬂrzﬁ‘ Monday:- Friday

DEALER INQUIRIES, PLEASE CALL
CIRCLE 260 ON READER SERVICE CARD
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|

RUTLAND ARRAYS
PROUDLY ANNOUNCES
THE

FO22-ATV

MEASURED GAIN >14.8 dBd FROM 420 TO 450 MHz

ELECTRICAL SPECIFICATIONS:

Giaan peak 158 dBd {436 MHz)
VEWEH & 1.3A:] A5 Ao 450 MHz
siadaly FOZTZ-ATY E-Plane beamwidih 13 ey
H:Plane beamwidih . 34 Dep
Sidelobe aitenustion |
151 E-Plane -17.5 dB )
it H-Plane Li5 dBE
Maximum paaet 150 "-:'-'HIIEE
FB ratio 22 dB
Impedance el =¥ ohm

MECHAMICALSPECIFICATIONSY
Lemgth 14 Fi

Boom ... ...... 100D 606] T-6 Al
Elements | 36" Al rod
M ast \ up to 15" din
Wind surface. area 78 5q.F1
Wiad survival e MPH

All Stainless Stesl Elemeni Hardware
Coax connector ! oo Metype
Polxrizatien Horizostal or Yertical

ALSO AVAILABLE
RA4-50, RA7-50, RAS-2UWB, FOI12-144, FOI5-144, FO16-220,
FO22-432, FO22-ATV, FO25432, FO33-432, FO22-440
POWER DIVIDERS .......ccocoouonuninsiisssesse STACKING FRAMES

WRITE FOR INFORMATION 0N OLUR AVAILABRLE FROM:
COMPLETE LINE OF VHF/UHF HIGH WYMAN RESEARCH
FERFORMANCE YAGES O
RUTLAND ARRAYS
1703 Warren St.
New Cumberland, PA 17070
[717) TH4-5298 7-10 pmy EST

ADD 35 UPS SH
%7 West of the Mississippi
P ressdenis add 85 Stale sabes tax
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SHORTY ALL-BANDER
r‘[:-————-———[-a]:h]j-r -

ANTENNA TUNERS WITH LONG OVERALL
A BALANCED OUTPUT

= Completely ladiory assemblad ready to use

*  Small kightweighl weatherproot, sealed shoneners wilh stainless steel
ayelels

= Heavy 1 (722 gauge sitanded coppar- anienng wire insufyive Inose
Sevaera storms

& Denter fed wilh 106 feet of tow 1055 450 ahm balanced [fansmission line

» includes cerler mEsulales with an eyve hook lar cenlar suppon

# includes custom molged nsulalors molged of lop guality materal wik
negh diglectnc gualites and gwcalbent weatheratihity

= Complete nsialiation nstroctions neioded

« Oerail lengih 70 feet iesswhen eractad as an invered vee o shopei

» Handies 2 kw PEP & covers 160 through 100M81ers

& Moy be trrmmed (0 dil small cily lots

Only $39.95 ero

The ALL-BANOER DIPOLE. al-band doublet bype aritenfa s lully assemtd
et owvedall fengih 135 fepd with 100 feet 450 OHM Feadiineg

Only $29.95 rro
GSRV ANTENNA

ne GSAY MULTIBANDER anienna 5 an excellent all band (3 530
MHz) 102 loot chpoke: COn 1.8 MHz 1he antenna may be used as.a dMar-
COm Type Anlenng when uwsed willh 3 funer-and a good earth ground Il
proper comboidhon-of a 102 ool iat-lop amd 31 el of 300 ohm KW
IwinkeEan 1ra nSmuessn ine acheves Mesonancs on all ihe amaieur Lands
from BO through 10 meters wath only one antenna There-= na loss 0
traps and cols The mpedance present’ at the end of the 300 ahim KW
fweirilad lransrmission line s about 50-B00ohms. 8 gdod malch tothe 70
fael of AGAX mim loam coax I comes completely. assembled ready lar
matallangn handles 2 KW PEP and may De wsed i a henzonial o n
wirrled W conhguranon

MODEL BANDS LEMGTH PRICE
G5RY-MB 80-10 102 $49.95 PPD
tmodael diustrated)

GaERY 80-10 102 £34.85 PPD
{no-sfmroor-cable, with 31 'bal feadling)
GERY - JB 40-10 51 529,85 PPD

(ng xhmr oo cable with 26 bal leedling)
AT YOUR DEALER, IF NOT, ORDER DIRECT
VaN GORDEN ENGINEERING

VGE BOX 21305, 5 EUCLID OHID 44121

PHONE {216} 481-6550 FAX [216) 481-B325

CIRCLE 120 ON READER SERVICE CARD
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Number 18 on your Feedback card

Mike Bryce WBBVGE
2225 Mayfiower NW
Massillon OH 44646

T/R Controller to Drake

Picking up where we left off last
month, we'll finish up the T/R con-
troller. This month we'll look at how to
interface the controller to the popular
Drake R4B and/or R4C receivers.
While we're working with the Drake re-
ceivers, we'll converl them over to cov-
er all of the WARC bands. This is a
simple modification consisting of noth-
ing more than adding a crystal and
peaking the front panel controls.

Of course, you don't have to have
the Drake receivers 1o work with the
T/R controller. But the following will
give you a good idea of how to connect
whatever station receiver you're using.
The relays specified for the T/R con-
troller need not be used. In the pholo-
graphs of the final version, | use one
onboard relay and a 4PDT relay mount-
ed off the board. This relay does most
of the work in my version,

Feel free to use whatever you have
lying about in the junk box. Just keep in
mind the coil current that you can sink
with the two swilching transistars. Al-
s0, you don’t have to worry aboul
adding a diode across the off-board re-
lay’s coil, since one is mounted on the
board. If you choose 1o go with an ex-
ternal relfay, just connect up the two
pads used for the relay coil and run
wires to the coil of the external relay.

Because the case | used for the T/R
controller was not high enough for the
relay | chose, | had 1o mount it side-
ways. | used a small piece of copper-
clad PC board and a junk box nylon
mount to accomplish this. | also spent
the extra dollar on a socket to hold the
relay. Mounting the relay on its side
made wiring to the contacts very easy.

Speaker Mount

The sidetone generator requires a
speaker, which | mounted on the bot-
tom of the chassis. A small dap of Su-
per Glue™ holds the speaker in place.
After | did this, | thought the addition of
some holes to allow the sound to come
out of the chassis would be a good idea.

As a second thought, the speaker
could be mounted upside down with
some holes in the bottom of the chas-
sis. This might make for a good sound-
ing tone without creating a mess on the
top of the chassis. | used a small 8 ohm
speaker from the junk box. Radio
Shack sells one for several dollars that
will work fine.

Antenna Switching

As | mentioned last month, the an-
tenna switching is done by another re-
lay. | used a 12-volt junk box relay rated
at 10 amps. This is more than enough
for QRP use. | swilch +12 volis 1o the
relay. RCA jacks provide a quick and
dirty way of supplying control voltage
to the antenna switch relay. The +12
volls is supplied via the T/R controller.

For maximum flexibility in connect-
ing up different rigs and transmitters, |
also used two different types of con-
nectors, RCA and SO-239, for the an-
tenna and receiver/transmitter. The
Drake receivers use RCA jacks for an-

[ ow Power Operation

tenna input, so | use a cable with RCA
plugs on both ends: one to the receiv-
er, the other to the antenna switch. The
main antenna terminates with a PL-239
that plugs into the proper SO-239 sock-
et on the antenna relay.

Mute Confusion

The last and sometimes the most
confusing connection required is the
mute line. In the Drake receivers, the
mute line must be grounded to operate
the receiver, and open to mute the re-
caiver. This switching is all done in the
T/R controller. With the T/R relay, we
have a choice of selecting ground or
open muting, depending on how we
wire the relay's contacls. A small
shielded cable connects the T/R con-
troller to the receiver. Since the Drake
mute jack also terminates with an RCA
jack, a suitable cable is used, RCA 1o
RCA. | installed RCA plugs on the back
of the controller for ALL functions.

The key-in line should be connected
lo your keyer/computer/straight key.
To activate the T/R controller, you ap-
ply a ground to the key line, Since
you're not switching heavy current or
high voltage, you don’t need to worry
about damage to the keyer. Also, in the
nasty and unlikely event the home-
brew transmitter you're working on de-
cides to short out its keying transistor,
and feed +12 volts back through the
key line, nothing will happen to your
keyer. The T/R controller fully isolates
the key output from the key input.

A simple block diagram may help
with the interconnection. Use this only
as a guide; nothing is carved in stone!

I've never been much of a receiver
builder. As was the case when | started
working on the T/R controller, | never
could seem to get a home-brewed re-
ceiver 1o work as well as a commarcial-
ly built one. But | wanted a really good
receiver, one that'd allow me to listen
in on the WARC bands. So what | end-
ed up with was a Drake R4B. This re-
ceiver is nol new by any means. It
dates back about 15 years or so when
real radios glowed in the dark. Yes, the
ol’ Drake has tubes init. It also has one
more thing of great importance: addi-
tional tuning ranges.

By inserting the appropriate crystals
in the accessory crystal sockets at the
rear of the chassis, it is possible to add
up o 10 additional tuning ranges. Each
of these is 500 kHz wide, except for the
5.0 to 6.0 MHz band. This is the
Drake's frequency for the VFO. Any-
thing else is fair game! | installed crys-
tals for 28.000 to 28.500 MHz, 18.068
to 18.168 MHz, 24.890 to 24.990 MHz,
10.100 to 10.150 MHz, and several for
shortwave listening.

The extra crystals are installed in the
rear apron of the Drake. | ordered the
crystals from Jan Crystals in Florida.
Just have the frequency of the rocks
you need, and they'll do the rest. In a
week or two you'll get the crystals. This
is the type of modification | like the
best. Order the crystals, install them,
and start working the new bands. |
made up a cheat sheet to allow quick
lune-up of the new bands, because the
Drake will resonate the newly installed
bands under different seltings than
one would think. For example, the 30
meter band requires the band switch
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Mute line Antenna line
| Drake R4B _
raceive in
To anmtenna
Control line
T/R controller Antenna
relay
Keyin Key out
Antenna out
|
Keyer or
Home
computer
or | b owy
Straight key LB

Figure. Block diagram of the interconnections for the T/H controller.
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receiver: QRP heaven!

Photo A. A home-brew CW transmitter, solar-charged battery, and the Drake R48

!
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A

Photo B. Inside view of the T/R controlier. Notice the relay mounted off of the board

i
- 3

]

next to the speaker. There is one relay mounted on the board in this version of the

controller,

setting to be on 14 MHz, while the pre-

selector is at the 40 meter location,

That's about all there is to getting
the Drake running on the WARC

bands. There's a lot of life left in those
receivers, and as the old saying goes,
"You can't work 'em if you can't hear

IEm'il



Heterodyne Headache #14.256

Get fast relief with

MagicNotch

Why listen to carriers?
Save your ears with MagicNotch!

= Fully antomatic. No tuning necessary.

WHY ARE THE PX NETS
ALL ON THE NATIONAL

= Easily installshetween the rig and external
speaker or headphones,

= {an be left on all the time while operating
SSB.

= 2 color LED shows filter operation.

* 84 DX can be worked under a 20 over 9
carrier. You could be the only one in the
pileup still copying the DX.

Magically removes all
heterodynes caused by
tuners, carriers, CW,
computer birdies and
other similar QRM!

« Reqguires 12 VDC—usually available from
the acc jack on your rig.

Call today for a recorded demonstration! CA residents please add sales tax

Dept. 7 - P.O. Box 336 - Ben Lomond, CA 95005 - (408) 336-3503
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AMATEUR RADIO EQUIPMENT
CALL @] 800-942-8873

For Your Best Price

Authorized dealer for Icom, Kenwood, Yaesu,

ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

Concepts, Hustler, Kantronics, Wilson, Diamond,

Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,
Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873

j*Com -
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Iron Powder and Ferrite Products

Fast, Reliable Service Since 1963
Small Orders Welcome

Free “Tech-Data” Flyer
Toroidal Cores, Shielding Beads,
Shielded Coil Forms, Ferrite Rods,
Pot Cores, Baluns, Etc.

AMIDON.
A0cales

2216 East Gladwick Street, Dominguez Hills, California 90220

e
§ st
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ATV CONVERTERS - HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETINS

FAST SCAN TELEWISION
Tt fer I Amelithrs Described
in ulletire.

ANTSS 300W $160.70 EBG3 140W § BR.GS

ANTE2 140W § 93.25 EBITA 300W $130.20 HEAT SINK MATERIAL

AMNTTOL 20W § B3.70 EB104 GOOVY §448.15

ANTTIH 20W § 93.19 AR3I05 J00W $383.52 Model 90 Heat Sink{6.5x12x1.6) ...oveee-
AR313 300W $403.00 CHS—6 Copper Spreader[6x6x1 /4) .....

NEW! 1K WATT 2-50 MHz Amgplifier

We alzo stock Hard—to—Find parte

CHIP CAPS—Kemet /ATC
METALCLAD MICA CAPS—Unelco/Semco

AMATEUR TELEVISION CONVERTERS POWER SPLITTERS and COMBINERS
ATV2 A20—450.... ......c.ccccerrrmeeeneees B BE. 05 Kit 7-30MHz

ATV3 470—450 [GaAS—=FET]}.......5 49.95 Kit 600 Watt PEP 2=Port .....ccceisrnsenee-.§ 69.95 RF POWER TRANSISTORS
ATV4 902—928 |GaAS—FET)........8 50.05 Kit 1000 Watt PEP 2—Port ...cocovevecenrvnneneeea 3 7905 MINI=-CIRCUIT MIXERS

11““ Watt PEP i —Part ||.aaa||-aaa|“nu--|' '“.ns EBL_I I_SHMI ldlll-lllllIlllrlIl'Hl': ?—ig

UELCH CONTROL for ATV SBL-1

.8 30,05 Kir 100 WATT 420 z PUSH—PULL LINEAR
AMP'&JF_!EF.' 1y ssg‘m’!—m—nw

2 METER VHF AMPLIFIERS
35 Watt Model 3354, ... .......8 79.05 Kit  KEBG7—PHK (Kit) $159.95
75 Watt Model BT5A...........oovi0vee- $119.95 Kit  KEBGT7—PCB (PC Board)
Available in kit or wired [tested HEBET—I [Manual) .
For detsiled information and prices, call or write for our Tree catalog.

Communication
Concepts Inc.

508 Millstone Drive * Xenia, Ohioc 45385 * [513) 426—8600
FAX 513-429-3811

ARCO TRI

VK200 —20/4B RF Choke........-coran 3 120
G6—500—65—318 Fervite Bead .......... ¥ .20
Brosdband HF Transformers

Add § 3.50 for shipping and handling.

nrasier charge
] RN LR
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YAESU BATTERY INSERTS

FNB-1 7.2v 600mah $15.00
FNB-11 12v 600mah  $30.00
FNB-12 12v 200mah $30.00
MORE BATTERY INSERTS

Tempo S1 Early 270mah  $19.95
T S2/415 Lat 500mah $21.00
el 270mah  $19.95
Ten-Tec BP1 500mah  $19.95
San-Tec #142#144Tabs 600mah  $22.00
Azden 300 Tabs 600mah $15.00
Bearcat 600mah  $20.00
Regency MT1000 Tabs 600mah  $15.00

i SO

VISA ovd |
*Add $3.00 Shipping FREE Catalogue

ICOM BATTERY INSERTS

BP-2 1.2v S00mah $14.00
BP-3 B.4v 270mah $15.00
BP-5 10.8v 500mah $21.00
BP-7 13.2v S500mah $23.00
BP-8 B.4v B800mah $21.00
BP-22 B.4v 2/0mah $22.00
BP-23 B.4v 600mah $22.00
BP-24 10.8v 600mah $26.00

PB-21 7.2v 200mah  $12.00
PB-21H 7.2v 600mah  $15.00
PB24 Tabs 9.6v 600mah  $15.00
PB-25/26 8.4v 500mah  $18.00

500mah $2B8.00
500mah $27.50

FNB-3/3A 10.8v
FNB-4/4A 12v

TNR The Battery Store
279 Douglas Ave., Suite 1112

Altamonte Springs, FL 32714
1-800-346-0601

CIRCLE 62 ON READER SERVICE CARD

AR
o] More Features, easier
==_ oo | to run. Simply the best!

Packet-GOLD is still the best software for AEA

THNCs, (pk232, pk88) and your IBM Compatible.
More features: Direct maildru% access
Conference bridge for roundtables a[id
emergencies, Automatic session control (with
manual override) makes multi-connects a snap
Continuous monitoring even while connected
means no more wondering “"what's going on”
DOS shell, Huge scroll back buffers including
previous sessions, cut and paste text between
sessions (also between modes on pk232). Bra

files, quick connects, name log, session te

saved and/or printed, tactical callsl%ns
ng:)_lpnrted using our quick-connects, multi-hop
NET/ROM usage a snap, manual or automatic.

Easy to run! Clearly, we have many more
features, but our software is also easy to learn
and use. You'll be on the air in 5 minutes with
our quick start guide. Comes with a 75-page
reference manual & step-hy-stelp tutorial. Our
users call us to say how great it is. We agree!

Ordering: For PK88, PK232, HK232, and
IBM compatible computer, $59.95 (CA res add
6.25%) pllfls $5 S&H. InterFlex Systems Design
Corp., P.O. Box 6418, Laguna Niguel, CA
92607-6418 Phone: ?14{ 496-6639 — Call or
write today. VISA & MasterCard welcome.

CIRCLE 77 ON READER SERVICE CARD

VHF MICOR $79

30 Watt VHF Motorola Micor Mobiles
4 channel, one set elements included
$79 each w/o Accy, $99 each w/Accy
Great for mobiles, bases, repeaters

DTMF Mics $22 each. MUCH MORE!
Versatel Communications

1-800-456-5548
P.O. Box 4012 = Casper, Wyoming 82604
CIRCLE 259 ON READER SERVICE CARD




Number 19 on your Feedback card

BARTER 'N’ BUY

stuff isn't getting any younger!

It you don't get many calls, too high.

Turn your old ham and computer gear into cash now. Sure, you can wait for a
hamfest to try and dump it, but you know you'll get a far more realistic price if you have
it out where 100,000 active ham potential buyers can see it than the few hundred local
hams who come by a flea market table. Check your attic, garage, cellar and closet
shelves and get cash for your ham and computer gear before it's too old to sell. You
know you're not going to use it again, so why leave it for your widow to throw out? That

The 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost)}—comes to 35¢ a
waord for individual (noncommercial) ads and $1.00 a word for commercial ads. Don™t
plan on telling a long story. Use abbreviations, cram it in. But be honesl. There are
plenty of hams who love to fix things, so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone number.
Include a check or your credit card number and expiration. If you're placing a
commercial ad, include an additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months
before the action starts; then be prepared. If you get 100 many calls, you priced it low.

So get busy. Blow the dust off, check everything oul, make sure it still works nght
and maybe you can help make a ham newcomer or retired old timer happy with that
rig you're not using now. Or you might get busy on your computer and put together a
list of small gear/parts to send 1o those interested?

Send your ads and payment 1o the Barter 'n’ Buy, Donna DiRusso, Forest Road,
Hancock NH 03449 and get sel for the phone calls.

CHASSIS, CABINET KITS SASE,
K3IWIC, 5120 Harmony Grove Rd., Dover
PA17315. BNB259

DESK PAD DXCC couniry list and scratch
pad all-in-one. Maximize contact time and
desk space. 11" x 17". Hams in Seattle
love it! Now available nationwide. 2 for
$£7.00 postage paid in USA. Free QSL note
pad with order. Radio Stationery, 13212E.
41st Terr., independence MO 64055.
BNB262

AMATEUR RADIO CLASSIFIED Quality
Buy/SelliTrade publication. Twice month-
ly, fast ad circulation. Less expensive,
easier 10 read than others, Ads: 25 cents/
word. Subscriptions: $12/yr. POB 245-5,
Jonesboro GA 30237, BNB263

HAM RADIO KITS & ASSEMBLIES for
various QST & 73 construction articles.
We also offer books and electronic com-
ponents. For catalog, send legal size
SASE w/45¢ postage or $1.00 to ASA En-
gineering, 2521 W. La Palma #K, Anaheim
CA 92801, BNB264

PERSONAL COMPUTER INTERFACING
Practical instrument automation, network-
ing and control techniques, including mi-
crocontrollers. A 3-day, hands-on work-
shop at the Virginia Tech campus,
Washington, D.C., and Charlotte NC.
$595, Blacksburg VA, March 21-22-23;
Washington, D.C., June 6-7-8; Charlotte
NC. July 18-19-20; and Blacksburg VA,
August 22-23-24. Dr, Roy Jones (703)
231-5242/231-6478. BNB265

QSL CARDS- Look good with top quality
printing. Choose standard designs or fully
customized cards. Better cards mean
more returns to you. Free brochure, sam-
ples. Stamps appreciated. Chester QSLs,
Dept A, 310 Commercial, Emporia KS
66801, or FAX reques! 1o (316) 342-
4705. BNB434

SUPERFAST MORSE CODE suU-
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy technigue. $10.
Both $17. Moneyback guaraniee. Free
catalog: SASE. Bahr, Dept 73-9, 1196 Cit-
rus, Palmbay FL 32905. BNB531

SB-220/221 OWNERS: 20 detailed mods

which Include 160-6 meler operation,
QSK, +enhanced p.s. 50% rebate for new
mods submitted! 9 pages of 3-500Z tech
info. $11 postpaid.—Info. SASE, BOB KO-
ZLAREK WA25QQ, 69 Memorial Place,
Eimwood Park NJ 07407. BNB581

ROSS' $85% USED March SPECIALS:
KENWOOD TS-120S $439.90, TS-130S
$539.90, TM-2550A, $319.90, TH-
25AT . TSU-6 $249.90, TH-415A $£269 .90,
TM-521A $429 90, TV-506 £209.90, ICOM
IC-RT1AWITH FILTERS $799.90, SM-8
$59.90. PS-35 $159.90, PS-15 $122.90,
IC-471A $589.90: YAESU FC-T57AT
$259.90, FT-470 $389 .90, DC-200$59.90;
TEMPO DFD/ONE $119.90, S4-T
$139.90, S4 AS 1S $79.90, SSB VHF-ONE
$49.90. LOOKING FOR SOMETHING
NOT LISTED?? CALL OR SEND
S.A.S.E., HAVE OVER 190 USED ITEMS
in stock. MENTION AD. PRICES CASH,
FOB PRESTON. HOURS TUESDAY-
FRIDAY 9:00 TO 6:00, 9:00-2:00 P.M.
MONDAYS. CLOSED SATURDAY &
SUNDAY. ROSS DISTRIBUTING COM-
PANY, 78 SOUTH STATE, PRESTON ID
B83263. (208) 852-0830. BNB654

WRITTEN EXAMS SUPEREASY. Memo-
ry aids from psychologist/engineer cut
studytime 50%. Novice, Tech, Gen: $7
each. Advanced, Extra: $12 each. Money-
back guarantee. Bahr, Dept 73-9 1196 Cit-
rus, Palmbay FL 32905. BNB&91

ROSS’ $88S NEW March (ONLY) SPE-
CIALS: J.5.C. RG-213 500FT. $150.00;
KENWOOD TS-940SWAT $1979.90, TS-
8505 $1439.90, TH-225A $279.90, TH-
26AT $279.90, R-2000 $650.00, TH-T7A
$500.00, TM-241A $342.90, SM-230
$6844.90, SM-220 $419.90, TH-315A
$319.90; ICOM IC-781 $4838.90, IC-TE5
$2499 90, IC-735 $919.90, IC-471H
$939.90, IC-2SAT $305.90, IC-24AT
$474 90, IC-290H $449.90; YAESU FT-
1000D $3450.00, FT-411E $299.90, FT-
470 $394 .90, FT-747GXIl $999.90, FT-
33R $259.90, G-54008 $445.90, G-5600B
£499 90;: TEN-TEC 585 $1878.50, 562
$1859.90, 420 $1079.90, 253 $969.90;
MFJ 948 $84.90, 815B $45.90, 704
£27.50, 1724 $16.00. SEND S.AS.E.
FOR USED LIST. ALL L.T.O. (LIMITED
TIME OFFER) LOOKING FOR SOME-
THING NOT LISTED?? CALL OR WRITE.
Over 9039 ham-related items In stock for
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immediate shipmenl. Mention ad. Prices
cash, F.0.B. PRESTON. HOURS TUES-
DAY-FRIDAY 9:00 TO 6:00, 9:00-2:00
P.M. MONDAYS. CLOSED SATURDAY &
SUNDAY. ROSS DISTRIBUTING COM-
PANY, 78 SOUTH STATE, PRESTON ID
83263. (208) B52-0830. BNB709

HAM RADIO REPAIR all makes, models.
Experienced, reliable service. Robert Hall
Electronics, Box 2B0363, San Francisco
CA 94128-0363. (408) 729-8200. BNB751

WANTED: Ham equipment and other
property. The Radio Club of Junior High
School 22 NYC, Inc., is a nonprofit organi-
zation, granted 501(C)(3) status by the
IRS, incorporated with the goal of using
the theme of ham radio to further and en-
hance the education of young people na-
tionwide. Your property donation or finan-
cial support would be greatly appreciated
and acknowledged with a receipt for your
tax deductible contribution. As 1991 be-
gins, please look over whatever unwanted
eguipment you may have, and call us. We
will pick up or arrange shipping. You will
receive the tax deduction, but most impor-
tant, the privilege of knowing that your gift
really made a diference in the education
and upbringing of a child. Meet us on the
wB2JKJ CLASSROOM NET, 1200 UTC
ON7.238 MHz. Write us at: The RC of JHS
22 NYC, Inc., PO Box 1052, New York NY
10002. Round the clock HOTLINES:
VOICE (516) 674-4072, FAX (516) 674~
9600. BNB762

“HAMLOG'' COMPUTER PROGRAM
Full features. 18 modules. Auto-logs, 7-
band WAS/DXCC. Apple, IBM, CP/M,
KAYPRO, TANDY, CRB $24.95. 73-
KA1AWH, PB 2015, Peabody MA 01960.
BNB775

LAMBDA AMATEUR RADIO CLUB Inter-
national amateur radio club for gay and
lesbian hams. On-air skeds, monthly
newsletter, and annual gathering at Day-
ton. (215) 978-LARC. PO Box 24810,
Philadelphia PA 19130. BNB812

INEXPENSIVE HAM RADIO EQUIP-
MENT. Send postage stamp for list. Jim
Brady—WA4DS0, 3037 Audrey Dr., Gas-
tonia NC 28054, BNB820

WANTED: BUY & SELL All types of Elec-
tron Tubes. Call toll free 1 (BDD) 421-9397
or 1 (612) 429-9397. C & N Electronics,
Harold Bramstedt, 6104 Egg Lake Road,
Hugo MN 55038. BNBS0O

ELECTRON TUBES: All types & sizes.
Transmitling. receiving, microwave .

Large inventory = same day shipping.
Ask about our 3-500Z special. Daily Elec-
tronics, PO Box 5029, Compton CA
90224. (B00) 346-6667 . BNB913

COMMODORE 64 HAM PROGRAMS—8
disk sides over 200 Ham programs
$16.95. 25¢ stamp gets unusual software
catalog of Utilities, Games, Adult and
British Disks. Home-Spun Software, Box
1064-88, Estero FL 33928. BNBO1T

CODE RTTY Send-Receive Disk VIC-20,
C-64, send $5. Tape $6. Codeware, Box
3091, Nashua NH 03061. BNB340

JOIN GROUP 05/91 Ham expedition op-
erating in Soviet Ukraine—help with your
Soviet license, lodging, equipment, travel,
elc. KK4AWW and UBSWE. Audio tape by
UBSWE all about Soviet hams, DXing,
QSLing, equipment, history, regulation,
and much more. Very informative. $9.97
to UBSWE Victor Goncharsky, PO Box 1,
Blacksburg VA 24063-0001. BNB945

JUST IMAGINE your own beautiful Blue
Ridge mountain top QTH—selling my 323-
acre Christmas tree larm—all or part—
trees optional. KK4WW, Floyd VA. (703)
763-3311. BNB95E

WANTED: BC-348 radio. U.S. Army—
original condition. Bill Lewis. (201) 236-
6733. BNBS57

2600/2510 OWNERS Enjoy both 10 me-
lers and 12| Easy conversion, all parts and
instructions, $49.95, Edward Oros, 2629
Sapling Drive, Allison Park PA 15101,
BNB958

FREE Ham Gospel Tracts, SASE, N3FTT,
5133 Gramercy, Clifton Hts. PA 19018.
BNBS60

FIVE WATTS! QRP "E-Z-KITS!" With
complete instructions! Specify 30 or 40
meter model. Only $15 plus $2.50 First
Class shipping! Bill Lauterbach, 1709 N.
West, #103, Jackson M| 49202. BNB962

PRINTED CIRCUIT BOARDS for projects
in 73, Ham Radio, QST, ARRL Handbook.
List SASE. FAR Circuits, 18N640 Field
Ct., Dundee IL 60118. BNB966

SATELLITE MONTHLY AUDIO CODES 1
(900) HOT-SHOT. Intended for testing on-
ly. $3.50 per call. BNB976

AMIGA, MACINTOSH, ATARI XL/XE/ST
Amateur radio public domain software,
$4.00/disk. SASE for catalog. Specify
computer! WA4EFH, Box 1646, Orange
Park FL 32067-1646. BNB97E

AZDEN SERVICE by former factory tech-
nician. NiCads $36.95 plus shipping.
Southern Technologies Amateur Radio,
Inc., 10715 SW 190 St. #9, Miami FL
33157. (305) 238-3327. BNB979

DXers SOFTWARE Real-time Terminator
on Great Circle map, any location. Sun-
rise/Sunset times, Range/Bearing. Store,
recall, print maps. IBM PC & compatibles,
DXAID Vers. 2, $20. Peter Oldfield, Box
152, Piedmont, Quebec, JOR 1KD,
Canada. BNB980

DIGITAL AUTOMATIC DISPLAYS Ken-
wood, Yaesu, Collins, Drake, Atlas, elc.
No bandswitching required. Business 45¢
S.A_S.E. Be specific. GRAND SYSTEMS,
Dept. A, PO Box 3377, Blaine WA 98230.
BNB981

ANTIQUE RADIOS tubes, wiring dia-
grams, & literature, send 2 stamps to VAS,
PO Box 541 (ST), Goffstown NH 03045 for
large list. BNB982

WANTED Converted 3SB—CB to 10 me-
ters. Reasonable, (412) 531-7443.
BNB983

15kV CERAMIC CAPACITORS 100 pF.
Ideal for antenna traps. NEW 10 for
$20.00, postpaid. A. Williams., PO Box
6105-A, Lakeland FL 33807. BNB984

WANTED: Info to convert standard

HX400U{AA) HT from 483 MHz to 70cm.

NEWEV, POB 642, Lafayetie CA 94549,
BNB985

HAM RADIO REPAIR CENTER, quality
workmanship. Solid state or tube, all
makes and models. Also repair HF amplifi-
ers. A-Z Electronic Repair, 3638 East, In-
dian School Rd., Phoenix AZ 85018. (602)
956-3024. BNB98E6



REPEATER LINK CONTROLLER
AR dee S |

, A gz the AC LINE

- OPTO lambic Keyer

as an

ANTENNA?

Do you have any idea what kind of
signals you or your neighbors are
lputting out on the 117v line?

1 MAIN N
2 LINK 3
bk | REPEATER L]

LINK COMM RLC-6 * Ultra compact 5” x 5% " x 1%:" « OPTO

+ ALLOWS S HUB OR CHANLINKS pormit i i M B |
« CAN BE INTERFACED TO MOST REPEATER weight s One YaarAse Syslems Warraniy per | F'G 1 3
CONTROLLERS DW s
» DIRECT CONNECTION TO S-COMM 5/6 - See Your Ace Dealer -
REPEATER CONTROLLERS » Amateur Electronics Supply
« HALF OR FULL DUPLEX LINK « Barry Electronics
« AEQUIRES ONLY 3 LOGIC LINES FOR CONTROL s KJl Electronics
[ i i
~-| ONLY$149.95 [  Madison Electronics
LED DISPLAY BOARD $29.95 * Oklahoma Comm. Center
S-COM CABLE e L M e T * R. F. Enterprises 100
LINK COMM * R & L Electronics [
PO BOX 1071 » BOZEMAN, MT 59771 = Rivendell Electrnnms '
(406) 587-4085 Ace Systems + RD 1 * Box 83 * Wilcox, PA 15870 frequency 100MHz
: (814) 965-5937 . |
CIRCLE 47 ON READER SERVICE CARD CIRCLE 83 ON READER SERVICEcARrD || he high voltage rating of the Spectrum

Probe® input isolating capacitance
S”ent sa,ar PO er allows direct connection to the power

== line. (Don't connect to the power line
unless you are knowledgeable and can
meet U/L requirements!!!) The
incoming power line RF was observed
between line and ground (through a
GFI for insurance) in Fig. 13. It would
seem to make a good antenna.

AIA

Jfﬁgffi' ANTENNAS
SR oW

T — @Eﬁl
H $79.95 + 5.00 shipping/handiing

« Mare Gain-Very Efficient

The 5319.95 Bullet-Tested QRY Solar Power Supply keeps your
repeater on the air round the clock or powers your 100w HF starion
60 hrs a month. Control circuit speeds charge. protects gel cells &

scaled batteries, Folly assembled, QRV., En‘-rra ble. E.as.mr expanded.

Add 510 58H Into §1
(801)373-8425 B «mmﬂ i E.s uT ﬁ:asnf

 Rugged Construction-Tesled at Sea o 10dB
+ Self Mounting to Tower or Mast CIRCLE 236 ON READER SERVICE CARD
* Extended Double Zepp 84" @ 144 per
« Broadband - Tunes Qutside Band DIV
- $0-239 Feed - Very Low Loss R M AXCOM
» Stainiess Elements
and Hardware 440 Mhz
« All New Inngvative Design Models ""-—'T':'”"“E ANTENNA MATCHER
* Customers Repon Very Positive The ultimate advanced technology —
Order Direct 1-800-874-2880 T al=1s VL nead (1 oSt
VISA-MC OK No Extra Charge
BEROADCAST TECHNICAL SERVICES
11 Walnut St.. Marshfiald, MA 02050 P.O. Box 502 100 :
CIRCLE 84 ON READER SERVICE CARD (305) 523-8389 Call Sonny
THE BOTTOM LINE ‘MAHE“M'WHHH'“ frequency 1DDMHE
SlGNAL SENTRY CIRCLE 101 ON READER SERVICE CARD W F hish e effect of adrill
ron | sSnows the etiectoraarn
HI-PERFORMANCE DIPOLES g8

A VERY INTELLIGENT DTMF DECODER operated on the same line. Momentary

> S S e RF levels exceed the 70dB probe

- e S e O T Pverlnad range. Even an SCR light
e o e e dimmer puts out interference. Arcing

. | MPDZ  80.40M max pertermance dipote, 15 tong 362 35586 o insulation in an AC motor will exhibit
Complete Kit Only ....$69.95 S8 k0 d0m s M ey s e T oy st ihjgh_lgvels of “trash” — observable as
Assembled Board ....$89.95 SSO4* 004020 15M space saver dipolmspocily L 46583  60'3 36 ppa significant change in line RF when

“8-bands wilth wide-malching-range funer
SAGE for calalogue ol 30 dipoles, slopars, and ZI-EIi{'-'B SANING,; unigue aniennas

energized. A thunderstorm is a real
FIMN AMTENM

708-394-3414 gox 393 | M. PROSPECT IL 50056 EK[}ETiE‘nCE!

CIRCLE 38 ON READER SERVICECARD | YOU can evaluate the performance of
line filters by observing the RF levels

Salve your manitoring problems. Can store and remember the 1D of
the caller. Ignores background chatler, responds only to vald DTMF
zsignals’ Screens incomimg calls. Small endugh 1o fil inle many ngs,
including some HT's. Provides serial outpul of all DTMF tones.

usable as a remote controlier Operates on 610 16VDC : : R .
CA residents add 6.25% sales tax {i’iH $4.50 (insured), Forejgn W here g the Beam? Eltth side. Itis |.r|teresting !hat even an
R T e i There's a 20 meter DX HalfSquare slung berwen this iree ugfid, L filter composed of a circuit breaker

and the peak of the roof. Tem and 15 meter HalfSquares
hang under the ¢aves of the house. The neighbors
haven't noticed. But the DX hears me anyway. That's: 8%
nice. My HalfSquares are heard, not seen. Th-.ﬂ. wior B A
DX without a tower,without an amplifier. and withouw
telling the neighbors. When you order add S5 PAH.
10M 15 M WM 0M
$39.95 S$44.95 $49.95 Seb. I.H

AntennasWest Order

107 SPECTRUM PROBE *
Bax 50062, Provo, UT 84605 800-926-7373

Build your own from scratch with TechNore #1224 $3.95 ppd USA, CDVEHS '}‘rDUr SCGDE ”-ItD d
CIRCLE 90 ON READER SERVICE CARD 1D'UMHZ spectrum analyzer

HAM RADIO TOY STORE, Inc. $249 ..

UNCLE ELMER SAYS: Come . . - :
in and operate our demo station Smith DeSIgn 1324 Harris

4,‘- featuring TEN-TEC radios. 'Ir."r Dresher, PA 19025 (215) 643-6340
e Dealér’s inquiry invited
u CALL for low prices. TERLTE .

117 WEST WESLEY STREET - WHEATON, IL 60187 - (708) 668-9577 CIRCLE 85 ON READER SERVICE CARD

and a shunt capacitor can have a
significant effect..

A&A Engineering

2521 W. LaPalma #K - Anaheim, CA 92807 - 714-852-2114

CIRCLE 109 ON READER SERVICE CARD
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's Amateur
Radio Today

READER SERVICE GIVE AWAY

Just fill out the Reader Service card and send it in. You'll receive free product information
from our advertisers, and one lucky reader will win a great prize from ICOM.

% THIS MIONTH’S READER SERVICE PRIZE
ICOM IC-2SAT

ICOM's expertise in miniaturization has resulted in another remarkable handheld, the IC-25AT.

* 5 Watt Power Output
* Built-In NiCd Batteries
* 48 Memory Channels
* Quick Tuning Control
* DTMF Code Memory
¢ Built-In Clock

 External DC Power Jack

ADVERTISERS

3 O
ICOM

The IC-2SAT delivers a full 5 watts of output power at 13.8V DC.

The IC-2SAT is equipped with a 24-hour system clock with timer function.

When the internal batteries are exhausted just clip on one of the optional battery packs and keep on operating!
Each memory and call channel stores all information required for repeater operation.
Frequencies or memory channels can be easily selected with the built-in keyboard or tuning control knob.

10 DTMF memory channels store up to 15 digits each. Excellent for autopatching!

The IC-2SAT can be connected to an external 6-16 volt DC power supply directly.

The ICOM IC-2SAT includes a variety of other features like convenient scan functions, priority
watch, memory masking, memory transfer, tone squelch and so much more. Battery packs and a
battery case, chargers, headsets and a wide selection of other options are also available.

Due to a printing error, the March and April
Reader Service cards will be dated ''February 1991."
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ABOVE AND BEYOND

Number 15 on your Feedback card

VHF and Above Operation

C.L. Houghton WBBIGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

Microwave Beacons

To round out last month's column on
waveguide mixers and microwave for-
mulas, this month I'll cover a typical 10
GHz microwave beacon. By changing
the RF source and antenna, you can
adapt the plans for this beacon to other
microwave frequencies.

Unlike beacons on lower frequen-
cies such as 6 meters, microwave bea-
cons are not put up only to reveal cur-
rent propagation conditions. If you
heard a 6 meter beacon clearly, you
would rush to the shack and start oper-
ating, looking for contacts on that
band. But if you heard a microwave
beacon from some remote location,
you would, instead, get busy on the
phone to set up contacts.

The microwave beacon not only
alerts you to band conditions, but also
serves as a piece of test equipment.
During contests, the microwave bea-
con transmits a signal that stations can
use to check antenna alignment and to
prove that their stations are functioning
normally. Most importantly, the mi-
crowave beacon provides a reference
signal local amateurs can use as a
transfer frequency standard. This way,
the custodian of the beacon can verify
frequency as accurately as he can (in
the band, of course) and set the stan-
dard.

Frequency and Offset

In any large group, someone can
come up with a best method of deter-
mining frequency either by wavemeter
or frequency meter. The method used
doesn't make any difference. When
you have this type of system in place,
all other stations can set their equip-

e

ment to copy the beacon. You can sel
your system's frequency to either side-
band mix product, offset by your IF fre-
quency. This offset is determined by
whatever |F frequency you are using.
One standard is 30 MHz. For example,
if the transmitter is on 10.250 GHz, you
can copy on either 10.220 or 10.280
GHz, since both frequencies are in the
30 MHz offset due to the IF frequency.

When all local stations are copying
the same beacon, frequency determi-
nation problems decrease. Until most
amateurs in an area can agree on just
where 10.250 GHz is, it can be a large
stumbling block. Even if a beacon is
slightly off-frequency, everyone in the
local area using the beacon will be af-
fected the same. What matters is that
all stations in a local area know where
the beacon is and use it.

Antenna Checking

With a microwave beacon, you can
check your antenna direction pointing,
and test the sensitivity of your receive
system. Microwave antennas, espe-
cially dish types, can have beam
widths of 3 to 4 degrees or less. This
makes accurate dish aiming very im-
portant. Copying a local beacon, you
can verify direction (compass bearing)
and vertical position. This helps elimi-
nate cne more wobble in the system.
Sensitivity can be verified by compar-
ing results to past tests, or by placing
an attenuator in the system for further
tests. Use of a beacon has proved to be
a valuable asset, letting you make
quick assessments of system perform-
ance. Quick verification can be every-
thing during contest weekend. See the
beacon schematic in Figure 1.

The Beacon System

Construction of a 10 GHz beacon is
quite simple. All you need is a source of
RF, such as a Gunn oscillator, an iden-

Photo A. Lyle Patison VK2ALU of Wollongong, Australia, operating a 10368 MHz
transceiver on SSB, testing over 80 km to VK2ZAC (who can receive on SSB but

only transmit on NBFM). Note sighting telescope mounted below dish. A

Cassegrain subreflector feed is used allowing more efficient illumination. The 20

inch dish is a searchlight reflector.
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Photo B. “All mode" (CW, SSB, and NBFM) 10 GHz transverter constructed by

VKZALU. Oscillator chain and amplifier is a G4DDK design feeding a X9 SRD (step
recovery diode) multiplier. The 10 GHz mixer section is a G3JVL design (image

reject mixer) with output on 144 MHz.

tification system, and an antenna. The
CW identification system, described in
the June 1990 column, is just a simple
TTL keyer with an EPROM loaded with
your callsign. The unit repeats what is
loaded into the EPROM over and over
again, resettling after each message.
The audio output from the keyer is cou-
pled to the adjust terminal of a Gunn
oscillator power supply, imposing
wideband FM modulation on the Gunn
oscillator.

In most beacon setups the power
supply (unregulated DC) is remote to
the actual beacon, with the Gunn oscil-
lator/power supply modulator and
keyer located within a common hous-
ing with the microwave antenna. The
keyer is about the size of a pack of
cigarettes and the Gunn oscillator is a
compact structure about an inch and a
half sguare. A short section of plastic
drainage pipe is often used to house
the entire system.

The Beacon Antenna

The antenna selected for beacon op-
eration must be compact, high-gain,
and omnidirectional to be of general
use. What fills the bill is the near om-

nidirectional waveguide slot antenna.
For 10 GHz, a waveguide slot antenna
is less than a foot long; 6 slots (on each
side of the waveguide) exhibits 10 dB
gain. See Figure 3 for construction
details. |

The top of the antenna is shorted
with a machined brass insert that clos-
es off the top of the waveguide. A
single waveguide flange connects the
antenna. The Gunn oscillator may be
directly connected to the antenna, or a
magnetic isolator may be placed be-
tween the antenna and the Gunn oscil-
lator. The isolator helps reduce pulling
on the Gunn oscillator by allowing RF
to flow freely in one direction, which
provides high loss to reflected RF
(VSWR).

The slots in the waveguide are verti-
cal, in the same plane as the length of
the waveguide. The radiated RF is hori-
zontally polarized. To receive horizon-
tally polarized radiation, your receive
waveguide must be vertical (the longer
opening of the waveguide). Having
your waveguide vertically polarized
means having the long opening of the
waveguide horizontal, If this sounds
confusing, just remember the rule: The
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tor audio from 1D er feeds to adjust terminal of regulator for modulation on input on
requlator output voltage to Gunn oscillator, which produces high quality wideband
FM on 10 GHz (See “Above and Beyond” in the June 1990 issue of 73 for CW ID

details).
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polarization is opposite to the long
opening of the waveguide.

If you try to copy a signal of the oppo-
site polarization to what you're run-
ning, this will add an additional 30 dB
loss—yes, 30 dB loss—on your end of
the circuit. This really makes it difficult
to copy signals. Rotating the wave-
guide or system 90 degrees will help.

Mounting the System

The keyer, Gunn oscillator, and slot
antenna are mounted inside a short
section of 4" O.D. plastic drainage pipe
with top and bottom cap plugs, avail-
able at most hardware stores, to water-
proof the assembly. DC power is sup-
plied via the cable to the regulator
assembly located in the pipe. We usu-
ally provide 12 volts at the power sup-
ply and regulate the Gunn DC to 10
volts, and the keyer to 5 volts. DC loss
is not a problem for moderate lengths
of cable; for longer lengths, use 15
volts DC. See Figure 4.

Three beacons have been operating
in the San Diego area for at least sever-
al years. Maintaining these beacons
are Jack N6XQ), at his home on Point
Loma overlooking the Pacific; Ed
WgOYJ, at his home in University City
just north of San Diego proper; and
Kerry NBIZW, on Mt. Helix. The latter
has served many hams for the years it
has been in operation. All have proven
valuable tools for microwave use.

Alternate Test Source

If you do not have a beacon or a
signal generator in your area, for sim-
ple tests you can use the "boomer-

ang,’’ atest oscillator connected to the
waveguide detector for the band of in-
terest (10 GHz in this case). You must
be using wideband FM and an |IF sys-
tem like the TDA-7000 IF amplifier (*'10
GHz Fun,"” in the April 1990 issue of
73) which has an |[F amp operating at
30 MHz. It's easy to build. All you need
is a crystal oscillator at 30 MHz coupled
into the detector mount. Don’t forget to
provide a DC return (RFC) for the de-
tector diode.

When the boomerang receives RF
(from the transmit unit), it mixes the
received RF with the 30 MHz oscillator
and produces a return signal plus and
minus 30 MHz back to the transmitter.
This signal is not frequency depen-
dent, it will work with any IF (change
the crystal to your IF frequency). Also,
it does not matter what your 10 GHz
frequency is. In this regard, it is very
poor to useless for frequency determi-
nation, but it gives a low level signal for
testing.

Mailbox Comments

Junji Tamura JH1IMOY of Japan is
gathering components for a 10.475
GHz system. | must admit | do not know
the band structure for Japan, but | am
looking into this to find out which fre-
guency the activity there is centered
on. | hope to have more information on
Junji's progress and other microwave
activities from Japan.

Ammar Talhouni of Jordan writes
that he is finding the microwave arti-
cles very interesting, but he is having
trouble obtaining materials to con-
struct the Polaplexer mixer and finding

cIROUI TS

Number 31 on your Feedback card

Great ldeas From Our Readers

The Versatile 7490 IC

The 7490 (74LS90, etc.) is
specified as a decade counter, di-
viding TTL pulses by a factor of
10. What is not so well known is
that this chip can be connected to
divide by any whole number be-
tween 5 and 10. This lets you use
cheap surplus crystals when
building a crystal calibrator—sec-
ondary frequency standard—
which should be in every ham sta-
tion.

Because published circuits and
commercial crystal calibrators
use 100 kHz, or 1, 2, or 4 MHz
crystals, dealers price these crys-
tals higher than other surplus
crystals. Using a 50¢ 7490 IC fol-
lowing any crystal oscillator using
a5 6 7 8 9or 10 MHz crystal,
output at 1 MHz is produced by
properly wiring the 7490. This can
be divided further if you wish, us-
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ing a combination of dual flip-flop
7474s to produce the more usual
100, 50, 25 and 10 kHz marker
frequencies (see ''An HF/VHF/
UHF Marker Generator,” 73, Jan-

uary 1991, p.27). The figure shows the con-
nections which allow the 7490 to divide by
9,6,7, 8 9and 10.

J. Frank Brumbaugh KB4ZGC
Buffalo NY
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a source of Gunn diodes. He would
appreciate any assistance. Well, Am-
mar, | would be glad to provide parts for
the Polaplexer. The only additional
charge would be for overseas airmail.

Shipping components to any part of
the U.S. or Canada isn’t a problem, but
restrictions on exports to some coun-
tries might apply. According to the U.S.
Export Administration, items such as
Gunn diodes were restricted under tar-
iff ECCN 1544A subpart b,1, but this
restriction has recently been lifted. This
makes shipment easier, as it now comes
under the '‘general destination” cate-
gory instead of "‘controlled tariff."”

Kurt AL7LQ/3, a member of the U.S.
Coast Guard, reports that he has
moved from Kodiak Island, Alaska, to
Laurel, Maryland. | know this will add
some microwave activity to that part of
the woods. Kurt is looking for informa-
tion on an 11 GHz phase-locked brick
manufactured by Micromega, and also
for any information on a Huggins Labs
TWT power supply model 328D. If you
can help him out, write Kurt at 11658 S.
Laurel Dr., #2 D, Laurel MD 20708.

Lyle Patison VK2ALU of Wollon-
gong, Australia, writes about 10 GHz
operation Down Under. He says it's dif-
ficult to obtain microwave components
there. Despite this, he used a trans-
former he got from a microwave oven
to construct a 1-watt TWT power sup-
ply for a surplus tube. Lyle states that
this arrangement works well, but it's
not too portable. | have to take my hat
off to Lyle, as building a TWT power
supply is no small undertaking. It's one
that | (with all the components | have
available) won’t consider.

Lyle says there are two other ama-
teurs in Wollongong on 10 GHz, one on
SSB and the other on FM. There are
two other SSB amateurs in Sidney, bui
Lyle says he has a 45 degree elevation
rise in their direction, and has to use
scatter propagation to make the 60 to
70 km path. See Photos A and B, show-
ing Lyle and his very well-built, home-
constructed equipment. His accom-
plishments are amazing—and in a
location where microwave items are
scarce. Keep up the good work, Lyle.

Kits and Parts

All kits and Gunn devices that | have
mentioned in previous columns are still
available at the same prices. Got to
hold the line and keep things inexpen-
sive. The only item that has proven dif-
ficult to get parts for is the ferrite anten-
na for VLF frequency calibration.

Add to this list of items the 10 GHz
slot antenna described in this column. |
have had them fully machined and con-
structed for those who do not wish to do
it themselves from the instructions in
Figure 4. The cost of the machined
waveguide assembly, end cap, and
high quality, commercially gold-plated
waveguide flange, is $40 postpaid U.S.
The antenna, as machined, exhibits an
SWR of less than 1.1:1, about 32 dB
return loss. The antenna assembly can
be soft-soldered or brazed togetherina
few minutes. All three parts are a tight
fit for final assembly. The flanges in-
cluded in this kit cost just under $8
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Figure 2. The boomerang. The mi-
crowave return signal test adapter re-
ceives 10 GHz AF and mixes with 30
MHz. Local oscillator and return mi-
crowave RF USB and LSB mix at 30
MHz spacing for receiver testing and
antenna aiming tests.
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Figure 4. 10 GHz beacon system pack-
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from unit at the bottom. Attach a clamp
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the top of the antenna.

each, which was quite a shock to my
system. Thought they should run about
$4 for new flanges; boy, was my esti-
mate in error.

As always, | will be glad to answer
any questions relating to microwave or
other topics. Please send an SASE for
prompt reply. Chuck WB6IGP. ]
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Space—The Final Frontier

A classroom visit from Captain
James T. Kirk of the Starship Enter-
prise could not have generated more
excitement than the radio contact with
two real-life astronauts that we had re-
cently.

In early October, | was planning my
strategy for introducing a unit on
"*Space Travel and Communications.”
| incorporate a major area on space in
my ham radio curriculum every term.
There is such an abundance of materi-
al that I've never taught it the same way
twice in more than 10 years. This is a
favorite area of study for my 6th, 7th,
and Bth graders,

| finally decided that a great opening
lesson would be to show an old science
fiction movie from the 1950s and com-
pare it to the lapes of shuttle launches
and the SAREX tape from the ARRL.
Purely by coincidence, when | opened
up a session of the CQ All Schools Net,
Jay Apt NSQWL was my first check-in.
Jay introduced himself as an astronaut
from the Johnson Space Center. He
had heard about our net with schools
across the country, and he wanted to
get on and chat with the youngsters.
I'm not sure who was more excited—
the students or the teacher—but | do
know that there was a smile on every-
one’s face that afternoon.

Jay spoke to the children about
plans for future shuttle missions, and
about how much he was enjoying ham
radio himself. He made a big impres-
sion on the youngsters by telling them
about the importance of getting a good
education and of considering technical
careers. There was electricity in the air!
Within minutes of the end of the con-
tact, the rest of the school knew about
our good fortune.

For days after the contact, parents
contacted me to verify that it was all
true, and to find out what we were do-
ing in the ham radio program. What an
incredible kickoff to my unit on space
communications!

During the next four weeks, the chil-
dren produced some of the mosl cre-
ative and well-researched reports and
projects | have ever seen. Even the
more ‘‘reluctant learners’’ came
through with flying colors as they pre-
sented puppet shows with pipe cleaner
astronauts and popsicle-stick space
stations.

In the midst of this flurry of space-re-
lated activity, on November 13, John
WDSEEV, our friend from the Johnson
Space Center, checked into the CQ All
Schools Net with a special guest. He
cryptically told us "‘This will make your
day.” He was right! Next at the mike
was Ron Parise WA4SIR, to say hello
to the children. Once again, the excited
looks of delight from the youngsters

were a sight to behold. Ron told the
class that the crew from the SAREX
mission STS-35 was at the Johnson
Space Center in preparation for the De-
cember launch of the Columbia. He al-
s0 stressed the importance of getting a
good education and encouraged the
kids to think about entering technical
fields of study.

| was privileged to observe the in-
tense looks of pleasure on the faces of
the children as they listened to the
comments of a man about to go on a
space voyage. It occurred to me that
the astronauts are the real heroes of
our times. The men and women who
risk their lives and dedicate them-
selves to the expansion of scientific
knowledge are the ones who are truly
worthy of our respect and admiration.

While it may be true that you can’l
initiate every space unit with a live con-
tact from an astronaut, there are count-
less high-motivational lessons thatl can
be used to spark the children’s imagi-
nations.

The following are a couple of sample
lesson plans. If any teacher is interest-
ed in getting copies of other space les-
son plans, justdrop me alineand l'll be
happy to mail them to you. Please let
me know about creative and success-
ful lessons you are doing with your
classes.

Lesson Plan—Shuttle Travel

Lesson Aim: To learn about space
shuttle travel.

Motivation: Have students put up
space shuttle posters in the room.
Ask them to bring video tapes of
launches that they taped at home from
the TV news. Show the videotape

"“Space Camp,” the ARRL videotape
“SAREX,"” and other related tapes.
Point out the role of communications in
space travel.

Background: The U.S. space shut-
tie, the world's first reusable space-
craft, first flew in 1981. After reaching
orbit, its two solid fuel booster rockels
are jettisoned and then recovered. Its
main fuel tank is released when empty,;
it burns up on re-entering the earth's
atmosphere. The orbiter craft—the
heart of the space shuttle—looks and
lands like an airplane minus the en-
gine. Special heat-resistant ceramic
tiles protect it from burning up on re-en-
try. There are three orbiters in the U.S.
shuttle fleet. The shuttle's cargo bay
can carry satellites, scientific equip-
ment, or a complete space lab.

Activities, Science or History: Have
students research and report on Sput-
nik 1, the first satellite to orbit the
Earth, or any other mission since then.
Have commiltees report benefils o us
from missions, such as international
communications and TV links via satel-
lite; weather satellites aiding in weath-
er predictions used by farmers, sailors,
and airlines; and even hams getting a
chance 1o talk to astronauts while in
space!

Activities, Language Arts: After
viewing videotapes, elicit responses
on what it would feel like to be
launched into space. List words on the
board appropriate to age level: dizzy,
euphoric, light-headed, amazing, un-
real, awesome, and so on. Discuss
each word and have students write a
paragraph describing how they'd feel
during lift-off. Have students write a
science fiction story about astronauts
“lost in space’ without their radios.

Lesson Plan for Spacelab

Lesson Aim: To learn about Space-
lab missions.

Motivation: Say to students: "'Imag-
ine factory workers reporting to work in
space. Does this sound far-fetched?
Maybe not.”

Background: November 1983, the
space shuttle Columbia was launched
with Spacelab 1 in its cargo bay.
Spacelab was designed as a place
where scientists could do experiments
in the unique environment of Earth or-
bit. Due to weightlessness conditions
in Spacelab, handrails and foot re-
straints were installed to prevent scien-
lists from fioating about.

Spacelab has a pallet (storage plat-
form) where materials and equipment
can be exposed to space and remotely
handled by the shuttle's manipulator
arm. The first Spacelab mission lasted
10 days.

Aclivities, Science or History: Have
committees research the benefits
derived from Spacelab missions:
Group 1), animal research; Group 2),
electronics/communications; and
Group 3), drugs/medicines. Examples:
1) manufacturing silicon chips (used in
computers) could be performed more
accurately and economically in space,
2) conditions in space make drug-man-
ufacturing easier; and 3) electrophore-
sis, using an electrical current to sepa-
rate materials dissolved in a liquid, can
be done with a greater degree of purity
in space.

Activities, Art or Language Arts:
Have students submit sketches of what
a space “‘floating factory™ might look
like, then describe it. Have them write a
composition telling what kind of people
could work there. Describe what it
would be like to live in the Spacelab for
several months. One thing workers
could do during nonwork hours (if they
got their amateur license betore the
mission) is talk to family and friends on
Earth by making contacts via amateur

radio. K}

= - =

The crew of mission STS-35.
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Cross-country ATV
Adventure!

On a clear morning this spring, the
door to a large blimp hangar in Orange
County, California, will open to reveal a
75-loot diameter balloon, a gondola
suspended high in the air just below
the balloon, and a large ballast balloon
on the bottom (see Photo A). Three
daring balloonists will ride in the gon-
dola as they attempt a nonstop cross-
country flight.

This is a warm-up flight for their non-
stop round-the-world flight scheduled
for this November. Dubbed Earth-
winds, the November flight will fly in
the jel stream at a constant altitude of
35,000 feet, The three balloonists will
ride in a special pressured gondola
(see Photo B) suspended between the
helium balloon and a unigque ballast
balloon. The ballast balloon is what
makes the mission possible. lts weight
can be adjusted by varying its internal
pressure through means of a high-
pressure fan and release valve. This
means thal very littie ballast needs lo
be carried, resulting in very long flight
duration capabilities. If the winds are
tavorable, it should take from 11 10 20
days to circle the globe.

Onboard the gondola in November
will be captain Larry Newman KB7JGM,
Maj. Gen. Vladimir Dzhanibekov

FPhoto A. Earthwinds test flight (Sept. 8, 1990) at

17,500 feet over M!. Rainier, Washington.
March test flight balloon is identical to this system.

Photo by Mark Greenberg/Visions.
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(director of cosmonaut training in the
Sowviel Union), and Richard Branson (who
just completed the first hot-air balloon
crossing of the Pacific—Newman was
the firsl to cross the Pacific in a helium
balloon in 1981).

Since flying with the historic trans-
oceanic balloon crossings of Double-
Eagle Il (Atlantic) and Double-Eagle V
(Pacific), Larry Newman has dreamed
of the ultimate ballooning conquestofa
nonstop round-the-world flight. After
years of planning, it could be a reality
this spring.

Work a Balloon

Larry KB7JGM, a very enthusiastic
ham, is quite active on 10 meter SSB
(recently he's been found around
28.385 MHz). He is a pilot with America
West Airlines (see Photo C), and soon
plans to operate on 20 and 15 meters
while on his twice weekly coast-lo-
coas! Boeing 757 flights.

During this spring’s balloon test
flight, he will be active on 20, 15and 10
meters. Listen on 28.385, 21.385 and
14.330 MHz for KB7JGM/balloon
throughout the flight. When Larry is not
operating live from the balloon, he may
have a talking-voice beacon operating
on 28.385 MHz to relay their altitude
and position. Hopefully schools nation-
wide can monitor these transmissions
and plot the balloon’s path as it drifts
across the country.

Live ATV from 17,500 Feet

In addition to Larry's HF activities,
he plans to operate a
complete ATV station!
A live color camera at-
tached to the railing of
the gondola can be re-
motely pointed via a 2
meter control link when
Larry is busy with other
activities. When Larry is
not receiving ATV, he'll
be transmitting spec-
tacular views of the
Earth below that can be
seen on 434 MHz
(439.25 MHz alternate).
Those of you with cable-
ready TVs or VCRs can
tune in on cable chan-
nels 59 or 60 (as long as
you connect an oulside
antenna). Since thay
plan on flying at 17,500
feet for the cross-coun-
try effort, anyone within
160 miles of the flight
path should be able to
view the ATV signal or
contact Larry on 2 me-
ters. He will be monitor-
ing 144.34 MHz FM as
well as the HF frequen-
cies.

Larry can operale
with either vertical or

The
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harizontal polarization on ATV, During
each night, there is the possibility of a
cross-band ATV repeater mode: 434
MHz input/1255 MHz output (AM or FM).
Two lines of telemetry will be dis-
played at the bottom of the screen
showing the altitude, latitude, and lon-
gitude; and the temperature, ground
speed, and heading. This is accom-
plished with the aid of a Magellan GPS
(Global Positioning Satellite) receiver
interfaced to flight computer/video
overlay board available from High
Technology Flight. The telemetry over-
lay system was designed by Bob Rau
NBIYD and is similar to that used in
previous balloon experiments (see
High Altitude Ballooning, Photo E In
the August 90 issue of 73). For more
information contact Bob Rau NBIYD,
1450 Jeffery St., Ypsilanti Ml 48198-
6319. Telephone: (313) 482-2670.

Flight Path

Typical spring wind patterns could
take the crew along a palth across

g ANt fuf
1.4

Photo B. Pressurized gondola which
will be used for the round-the-world
flight at 35,000 feet this November.
Artist rendering by Stan Stokes.

Photo D. With an ATV receiver you'll be able to see spectacular views such as this
one. Don Moses (backup crewmember for the Earthwinds flight) is dressed in his
cold weather gear near the radio operating position. Test balloon at 17,500 feet
over Mt. Rainier, Washington (immediate background). You can see Mi. Adams,
Mt. Hood, and Mt. St. Helens in the distance. Photo by Larry Newman KB7JGM,

southern California, Arizona, New
Mexico, Kansas, lowa, lllinois, Indiana,
Ohio, Pennsylvania and into New York
state. The flight could take between 2
o 4 days to complete. Keep in mind
that this is only an estimate of the actu-
al flight path. A few days before launch,

the actual flight path should be easier
o predict.

Due to the current world situation,
plans for this spring’'s flight could
change. Listen to the AMSAT nets, the
ATV net (3.B71 MHz, tues. at 8 p.m.
EST) and packet BBSs, for updates |5



Desert Voices
Continued from page 18
case another message comes
through, and not bother with
seeking publicity. The gratitude
and recognition of the people vou
help may be enough for vou per-
sonally. But no publicity means
the larger community remains ig-
norant of what you 're are doing.
In fact, many people have only
a vague idea of what a ham is or
does, and some may wonder if
there is such a thing as a ham
anymore. For example, in the
first 38 years of my life, lived in
five different parts of the country,
I only met ONE ham. Though [

knew him for 10 years, I didn't
know he was a ham until I moved
a couple of thousand miles away
and began working for 73 Maga-
zine—and received a letter from
him! Hams love to tune in the
world on the air—but they forget
to tell the world in person.

Young people are especially af-
fected by this lack of an image for
the amateur radio operator. If
they have never heard about ama-
teur radio or met a ham, they
cannot easily picture them in their
minds. Yet young recruits are
what amateur radio needs most of
all. So, do it: Tell the world. &

have the line blocked.

To send a message through Desert Voices to a loved one in the
Middle East: First, please write for the proper forms. Address
your request to: Desert Voices Project, POB 23057, Minneapolis
MN 55423. Please do not call on the telephone unless it is absolutely
necessary. If it is truly an emergency, and you must call to order a
form, the number is (612) 463-7202. The office staff is not large
enough to handle many incoming calls, and they would not like to

Number 30 on your Feedback card

Ham HELP

We are happy to provide Ham Help listings
free on a space available basis. To make our
job easier and to ensure that your listing is
correct, please type or print your request
clearly, double spaced, on a full (812" x 11")
sheet of paper. You may also upload a listing
as E-mail to Sysop to the 73 BBS /Hamhelp
SIG. (2400 baud, 8 data bits, no parity, T stop
bit. (603) 525-4438). Use upper- and lower-
case letters where appropriate. Also, print
numbers carefully—a 1, for example, can be
misread as the letters | or i, or even the num-
ber 7. Thank you for your cooperation.

| need a schematic for ICOM-726. Mine was
destroyed by a pet. Also, | would like to corre-
spond with someone interfacing a Tandy
Model 100 with the GLB-PK1L TNC. Rick
Thompson NOHKE, 2079 111th Lane, Coon
Rapids MN 55433.

Does anyone know where | can get a copy
of a book called "“The Ten Meter FM Hand
Book," by Bob Heil? It's been out of print for
about five years. | will pay copying charges for
this book. Bret Singer N3IHM, PO Box 1015,
East Stroudsburg PA 18301.

| need a schematic diagram for a Randix
stereo cassette receiver, Model #SCR-7104.
If you have a mailing address for the Randix
Company, please mail the address to me.
Mr. John Sprenkle, 630 Cherokee Ave.,
Melbourne FL 32935,

| have a young son with Down's Syndrome,
and | would like to increase his speech ability
using a speech synthesizer, Has anyone tried
to interface Texas Instrument’'s French
Speak & Spell to a computer? | would like to
know how to go about making such a modifi-
cation. | already have the schematic diagram
for the Speak & Spell. Or would anyone know
of a French speech synthesiser at an afford-
able price? Thank you. Gregory McKenna
VEZAGY. 33 Marcel, Valleyfield, Quebec,
Canada J6S 4M4.

| just bought a Tandy TRS-80 Model 4D,
and cannot find amateur radio related soft-
ware. | would appreciate copies of Public Do-
main or Shareware programs. | will pay
postage and expenses. lbrahim Picard
NSLYP, 501 Hudson Drive, Wesllake LA
70669.

| have a Telequipment Model S54A, 10x6
cm display, oscilloscope. The unit has no
trace and | need a schematic and/or manual
(even an address of the company) in order to
complete the repairs. Steve Reese KESKF,

Your Bulletin Board

N11.152 HWY M-85, Channing Ml 49815.

| have a Johnson 'u’iir.ing Invader 2000
B-band transmitter, without a power supply. |
need a schematic andfor manual (or address
of the company) in order to complete the
repairs and build a power supply. Steve
Reese KEBKF, N11.152 HWY M-85, Chan-
ning Mi 49815.

Wanted: Instruction book for a Regency
Whamo 10 scanner, Model ACT-W10. A,
Fuechsel, 12 Cove Lane Rd., Whippany NJ
O7981. (201) 887-4034, evenings.

I'd like to get in touch with someone who
has a manual for a Cushman Electronics
Model CE-4B Service Monitor, I'm trying to
repair one and | need a copy of the service
manual. | will either reimburse you for your
copying and postage expenses, or you can
mail me the manual and I'll copy and return it.
Thanks! Peter Simpson KA1AXY, 12 Ruthel-
len Rd., Holliston MA 017486. (508} 429-7069
(home) or {508) B70-9837 (work).

Wanted: Collins R390 receiver service
manual. Lionel L. Sharp VK4NS, 19 Kelso 5t.,
Chermside, Brisbane, Queensland 4032,
Australia.

| need an operating manual and schematic
for a Regency HR-2B transceiver. Will pay for
copying and mailing. Doug Stubbs, 69 Goff
Rd., Lot 20, Carning NY 14830.

| would like to obtain any mods available for
the Bearcat BC760XLT, particularly in-
creased audio and cellular phone infa. Chuck
Kilch, 6083 Deer Run, Middlefown OH 45044.
(513) 890-7700.

Wanted: Schematic diagrams for the Yae-
su MH-12 speaker/microphone, Heath HW-2
2 meter handheld transceiver. Glenn Torres
KBSAYO, Rt. 1 Box 580-B, Reserve LA

70084,

Wanted (desperately): DG-5 digital display
for mint TS-520. | also need DK-520 kit for
installation. | will pay top dollar. Roger
W7LJD, 1690 Allison Rd., Piney Flats TN
37686. (615) 538-8787 (call collect).

Wanted: Schematic and manual for EICO
753 SSB transceiver. Will pay expenses.
Thomas McWilliams KI4N, 2600 N. Glebe
Rd., Arlington VA 22207 .

I'm looking for a software program for the
Commodore 64, to run an AMTOR BBS.
Howard Bacon, 213 Holly Ave. So., Pittsburg
TN 37380-1313.

AMATEUR TELEVISION

SMILE! YOU'RE ON TV

Only
$329

Designed and
built in the USA

Value + Quality
from over 25years

in ATV..WB0ORG

With our all in one box TC70-1 70cm ATV Trans-
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com-
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runson 12-14 Vdec @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
only to licensed amateurs, for legal purposes, verified inthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog

including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

(818) 447-4565 m-f 8Bam-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS

¥ WBORG
2522 Paxson Ln Arcadia CA 91006 oL )

Maryvann (WBGYSS)

Talk With The Knowledgeable People At

QUEMENT
ELECTRONICS

We Carry A Full Line Of Popular And
“Hard To Find” ICOM Products!
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IC-229A . . .$396
Compact 2M Mobile

*IC901A Mobile Transceiver ............cccvvuurnn $934
osUX-29A 2Mbandunit ...........cccvcivrevecnnssa $278
s UX-39A 220Mhzbandunit ...................... $309
e UX-49A 440Mhzbandunit ...........cccviinnnnn $328
eUX-29H HiPower2mbandunit .............. .... 5328
¢ |C970H Allmode2m70cmbase ................ $2699
sUX-R96 Receiverunit ...........ccoiieevnennnnes $389
e |C-3220A Compact 2m/70cm mobileunit........... $579

Since 1933, we have been providing expertise
and quality products to generations of hams.

If you're in the Bay Area, stop by:

1000 SOUTH BASCOM AVE.,

SAN JOSE CA 95128
Call Us At (408) 998-5900

CIRCLE 132 ON READER SERVICE CARD
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Michael J. Geier KB1UM
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How to Break Your Radio

In previous columns, we've explored
many aspects of equipment repair,
from setting up your shop to an over-
view of the diagnostic process, lo the
details of stage-by-stage repair. In
each case, though, we've assumed
nothing about the rig's history up to the
point of repair. Often, that's a good
approach, because you just may not
know why the thing failed. If you do
know, though, that information can
provide very valuable clues which can
save you lots of time and effort. So, this
month we're going to look at ways you
can break your rig, and what to look for
afterward.

Oops. ..

Here, hold this while ... whoops,
CRASH! And that new rig lies crum-
pled at your feet,

Yes, dropping a radio will usually
break it. Sometimes it may appear to
work, only to quit a week later. Typical-
ly, though, it will exhibit obvious physi-
cal damage, and it will malfunction in
some major way—Ilike being complete-
ly dead.

A dropped rig may be more repara-
ble than you think. Sure, you probably
will have to order some new case parts,
but the insides may not be ruined. Let's
look at what usually happens.

If there's glass, such as a faceplate
over a digital readout, it probably will
be broken. The readout itself, if fluores-
cent or LCD, may be cracked and ru-
ined. Especially with a fluorescent
readout, check for breakage before
powering the rig up. Those readouts
use fairly high voltages (around 90
volts) and a damaged one can short
and destroy the driver chips or the tran-
sistors that run it. A broken LCD will be
obvious, with a black line or ooze
around the crack. Be careful, because
the liguid crystal material inside is tox-
ic. If you get any on you, wash up care-
fully—you don't want to ingest any of
this stuff. And, of course, don't cutl
yourself on the glass.

The most common kind of internal
damage is to the printed circuit board.
A cracked board will cause all kinds of
problems, and the cracks aren’t always
easy to find. If you suspect a crack but
don't see it, look around the corners
and near the edges of the board. Also,
check near large parts like transform-
ers, heat sinks, and switches. These
areas are especially vulnerable. If you
do see a crack, try to determine which
circuit traces are affected. Sometimes
you can simply bridge a few broken
lines and be back in business. Other
times, it's not that simple. Today's
complex products, and especially
miniaturized items like HTs, often have

The Tech Answer Man

multilayer boards with conductors run-
ning through their centers, or in layers
underneath the visible one. In cases
like that, the rig may truly be irrepara-
ble. I've tried a few times, bul I've never
had any luck fixing cracks in multilayer
boards.

Solid-State and Surface Mount

Solid-state parts, such as chips and
transistors, are not very sensitive to
mechanical shock, and you really don’t
have to worry about them unless they
have visible cracks. Glass diodes are
an exception, as they break in half
rather easily. Other parts should be ex-
amined. Leads can break off from elec-
trolytic capacitors, and ceramic caps
can crack in half, Coils, especially
those with hair-thin wires (such as IF
coils), can break those wires from their
terminating pins. The iron cores can
crack, leaving the coil way off frequen-
cy, even though it still functions. In par-
ticular, resistors tend to break with tiny,
invisible cracks. Sometimes they'll still
work intermittently, as the two halves
touch and separate with temperature,
To be sure, wiggle any suspect resis-
tors slightly. A cracked resistor will
usually separate when moved.

Surface-mount parts are another
story altogether. They are soldered
with low-temperature solder in a reflow
process, which is something like re-
heating previously soldered connec-
tions without adding new solder. In my
experience, the joints are much weak-
er than the normal kind, and a drop to
the floor may create some touchy inter-
mittents. The parts themselves seem
pretty strong, but test any iffy ones just
like you would resistors. Of course, if
the part breaks, you are almost certain-
ly going to have to try to decipher its
function (resistor, cap, etc.) and value
from a schematic, because many sur-
face-mount devices (SMDs) are un-
marked. That's the price you pay for a
full-function walkie you can slip into
your shirt pocket.

If the rig fell on the switches, they
may be bent or broken. Order new
ones. The same goes for connectors,
knobs, and moving parts in meters.
Surprisingly, you may find that small
incandescent lamps have survived the
drop. They just don’t seem to have the
mass to break. Also, LEDs almost nev-
er succumb to mechanical failure.

Ben Franklin Was Right

Lightning is electricity. And if it hits
your antenna or your power lines (the
more commaon entry point), bye-bye ra-
dio. A direct hit is likely to do so much
damage that the rig may actually melt!
Most strikes, however, are not true
hits. In many cases the bolt hits some-
where close by, and the surrounding
charge, which is enough to knock you
straight to the morgue, is what zaps
your rig.

As mentioned above, many lightning
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strikes come into your home through
your AC wiring. There's lots of wire out
there above the streets, and it's all a
handy target for a discharge. So, if
you've been hit and the rig is dead, go
straight to the power supply. After un-
plugging it, check the transformer for
continuity. Check the fuse. Undoubt-
edly, the rectifiers and regulator will be
open. After replacing them, you may
find that there is no other damage.

If you do get hit in the antenna, the
rig’'s front end is probably fried. FETs
just don't like megavolts instead of mi-
crovolts! If there's an antenna relay, it
may be fused into the receive position
for eternity. A new one will do the trick,
If you have solid-state (diode) TX/RX
swilching, many of the diodes may be
destroyed. This can be tricky because
there are so many of them, and you
might have to check them all. Some-
times just finding them can be hard. |
remember one HF rig which had a
shorted switching diode (not due to
lightning) that | just couldn’t find. Six
hours later | found it buried in a corner
of the board, under some other parts. It
wasn't in the service manual or the
schematic. Grrrrrr.

We don't always rely on Mother Na-
ture to zap our equipment; sometimes
we do it all by ourselves. Particularly in
the case of new amateurs, there can be
considerable confusion about the
proper connections for power, audio,
etc. A great deal of this is due to poor
manufacturer documentation, with am-
biguous wording and linguistic transia-
tion errors.

Polarity

The easiest and most commonly per-
formed mistake is reversing the power
polarity on 12 volt DC gear. It's amaz-
ing how often this happens. Once and
for all time: Red is positive (+) and
black is negative (—). Always. Really.
And in a car, the chassis is negative
and should go to the black lead. That
is, unless you have an old, exotic Eu-
ropean car like a VW bug.

If you do reverse the polarity, you will
probably see smoke come out the back
of the rig. Believe it or not, that doesn't
mean the radio is destroyed. Many sets
have protective diodes across their
power leads. The diode is connected
backwards so that it doesn’t conduct in
normal operation. When the polarity is
reversed, the diode conducts, taking
nearly all the current and protecting the
rig for the few milliseconds before the
external fuse in the DC power line
blows.

At least, that's the way it's supposed
to happen. Unfortunately, many pec-
ple don't bother to fuse the power lines,
so the diode conducts just like a contin-
wous short circuit until it smokes and/or
explodes. All of this can occur in a
second or two. If the diode opens,
which is likely, the rig will get the full
brunt of the reverse voltage and be se-
riously damaged.

First, check the diode. It may be
shorted, and there may not be any oth-
er trouble. If not, or if there is no diode,
head straight for the voltage regulator,
It is probably open. Sometimes a new

regulator is all you need, because the
old one’s opening has protected the
rest of the circuitry, Oh yes, be sure to
replace any electrolytic capacitors con-
nected before the regulator. Those
caps just won't tolerate any reverse
voltage. If reverse power has gotten 1o
the rest of the circuitry, check power
devices, such as audio power amps
and RF finals, before anything else.
Many low-level-stage parts, such as
ICs and transisiors, are connected
through resistors or secondary regula-
tors and won't be damaged. Small-
signal diodes are almost never dam-
aged by a power reversal. After all,
they are designed to block reverse
voltage anyway.

Cap'n, She Can’'na Hold

High SWR will make your RF come
back at you. Although all solid-state HF
rigs have protection circuitry, some-
times it may not be enough. Also, some
VHF/UHF rigs have no protection. At
least on HF, common causes of high
SWRH include operator error (oops, for-
got to turn off the auto antenna tuner
when | changed bands), momentary
mistuning of manual tuners, and an-
tenna failures or coax damage. Gener-
ally, rigs will tolerate short-term SWR
problems, but they don't like it for too
long. That's one area where tubes defi-
nitely were better.

Typically, SWR damages the RF fi-
nals. They often open, so there is no
RF power out. They can also short or
become leaky, which will result in very
low power out and probably some dis-
tortion. And, perhaps, a rather warm
rig. The SWR protection circuitry may
also be damaged and should be
checked first.

Microphone input circuits are de-
signed to accept small AC signals.
They may be damaged by DC power or
severe overload due to excessive input
signals. | don't mean yelling into the
mike; | mean connecting the earphone
output of a tape recorder and turning it
up nice and loud. Check the first tran-
sistor or IC for an open circuit.

Audio output jacks are a prime
source of trouble. A short will very likely
destroy the audio power amp. It is best
to turn the rig off before connecting an
external speaker, because the jack can
short for a moment as the plug is slid in
or out. Now and then, that moment is
enough to cause damage.

Never ever connect two audio out-
puts together. Inexperienced opera-
lors sometimes do this because they
want 1o mix two radios into one speak-
er. This is almost certain to damage
both rigs! If you need to mix, buy or
build a suitable mixer circuit which will
isolate the two radios’ outputs and
avoid the damage caused by one rig's
audio power frying the other rig.

Any time a radio is damaged via the
speaker jack, head straight for the au-
dio power amp. Also, check for the
presence of an electrolytic capacitor
between the amp and the jack. If there
is one, replace it; it is almost certainly
leaky or shorted.

Well, that’s it for this month. See you
again next time.
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* RF Connectors climb again with this tower and elevator tram
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UTTLE VIDEO
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Richardson TX 75083

VK9 Norfolk Island:
Ham Radio and Stamp
Collecting

The Norfolk Island Philatelic
Bureau has announced the issue
of three stamps commemorating
ham radio. The set of stamps will
be issued April 9, 1991. The stamp
designs feature different maps of
the island and the calisigns of the
island’s five amateurs: VK9JA,
VKIND, VKINI, VKINL and VKINS.
Values: 43¢, $1.00 and $1.20.
A first day cover will cost $2.83
(Australian $). Additional informa-
tion may be obtained from (or orders
mailed to) Philatelic Bureau, Norfolk
Island 2899, Australia. Thanks,
VKSNS.

TN6PG and TNGPG/D2

The operations by TN6PG and
TNBPG/D2 are thought to be the
work of a pirate. The operator is said
to QSL via G30OCA, who knows
nothing about these stations.

Z59Z/1 1990 DXpedition
to the Penguin Islands

DXpeditions don't just happen,
and they are not necessarily vaca-
tions. A successful DXpedition re-
quires detailed planning, logistical
support, research, and dedicated
operators. The following DXpedition
report, provided by N7NG, tells part
of the story of the second DXpedition
to the Penguin Islands of South
Africa.

The South African (RSA) Penguin
Isiands are located off the coast of
Namibia, with Namibia left in be-
tween as an “‘intervening DXCC
country,” thus qualifying the Pen-
guins as a separate DXCC country
under Points 1 and 3 of the DXCC
country criteria. An application for
saeparate DXCC status is pending,
and a DXCC vote is expected
momentarily.

ZS9ZIZS1 operators N7NG,
OH2BH, OH2RF and ZS6BCR
arrived on the coast of Namibia
November 27 and made their first
attempt to land on Seal Island that
same day. The only possible landing
site was battered by heavy seas, so
it was impossible to move a large
quantity of DXpedition gear. Some
operators were put ashore, and they
found traces of the original German
DXpedition to that island.

On Wednesday, November 28, a

Hams Around the World

more successful attempt was made
to land on a neighboring rock called
Penguin Island. The weather was
excellent and the landing area
seemed much more favorable, but it
was situated on the wrong side of the
rock, which blocked an unobstruct-
ed shot at the northern sector, and
blocked all of the U.S. and Japan on
long path.

To avoid any unpleasant surpris-
es, the group brought more than one
mile of RGB/U coax to reach the
highest tip of the island, and to have
the beams out in the clear. They
spent one whole day under intense
sun conditions, carrying and mount-
ing a 40-foot Rohn with a Hy-Gain
THS on top. Another tower support-
ed a Hy-Gain 103BA, while Butternut
verticals were used for the lower
bands. We sincerely hope that the
ZS92/Z51 signals proved worthy of
that effort.

Some 33,200 QSOs were made
during the six days of operating. Two
ICOM IC-735s with amplifiers were
supplied with 6 kW of generator pow-
er. The first days and the weekend
were spent on selected bands to
provide everyone with at least one
contact, Some RTTY and WARC
band operating was launched for the
first time from Penguin, and a brief
showing was made on B0/160 to-
ward the very end.

Facilities on the island were highly
limited, and the operating was done
from the remains of aguano commu-
nity that had existed there a long
time ago. The birds were relatively
agressive, and there were nests ev-
erywhere. The conditions were next
to hazardous, and the smell was hor-
rible. All the nests in the vicinity of
the operating site and on the way to
the towers were protecled by mark-
INgs.

Despite many rumors to the
contrary, landing permissions were
on hand for both Seal and Penguin
Islands. A South African (RSA)
delegation from the Department of
Nature and Environmental Conser-
vation landed during the operation
to make sure that the ecological
balance on the island was not dis-
rupted.

The last 20 hours of the operation
used Butternut verticals only, and
the operation wound up immediately
after sunrise on December 6, 1990.

Many logistical phases had to be
successfully completed to secure
this DXpedition. Derek Moore
V51DM played a major role in provid-
ing assistance and supplying a mas-
ter cable to reach the top of the is-
land, and in placing his fleet of air
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rafts at the disposal of this DXpedi-
tion. Thanks are also due to Harold
Lund ZS6WB in Pretoria for loaning
us the generators, and for coor-
dinating and supporting railway
container shipments through South
Africa and providing a four-wheel
drive vehicle with a trailer for non-
stop driving from ZS6 to the coast of
Namibia, a 30-hour drive. And, we
wish to credit lan Sutherland ZS9A

for offering highly valuable assis-
tance in planning the landing and
the setup on Penguin Island. A major
local organizing burden was borne
by Chris Burger ZS6BCR, one of the
operators.

The cost of logistics for an opera-
tion of this magnitude was extremely
high, but many institutional and pri-
vate parties have moved in to offset
the logistical expenses.

Please note that V51Z (CQ WW CW contest only) and the Penguin Island
DXpedition will be QSLed via Martti Laine OH2BH. The rescheduled ZS9Z
operation from Walvis Bay (active during mid-December) will QSL via

ZSEBCRH.
QSL Routes
4M1G Via YVICLM LWeDX Via LU4AHH
4M3B Via YV3BKC LX9DD Via LX1GQ
4M5T Via YV5JBI LZ5A Via LZ1KGB
4M5Y Via YV5LAS LI5Z Via LZ1KDP
4N1A Via YUTFJK LZ6W Via LZ2KSQ
4N4C Via YU3EZC LZ6Z Via LZZHKM
4N4W Via YU4GYZ LZ9A Via LZ2KTS
4NTM Via YUTKMN OD5IM Via F6CYU
4NT7Z2Z Via YU7FIJ with 4 IRCs
6FXBCS Via VE7DP ODsYU Via KC4DWI
aMGEET Via WBZ2KXA OR4EEC Via ON bureau
aMe0Q0 ViaN200 OT5LO Via ONSLO
9MBZR Via WAZHZR P4QA Via N1GL
ATOT Via KE3A PJ2/OHSRP Via OH9RP
ATOV Via VU2CVP SN3A Via SP3GEM
CEDZZZ Box 13312, SN&60 Via SP6PAZ
Santiago, Chile T30X Via DJ6SI
CQ5ASM Via CT1ASM T32Z Via N7YL
CT2A Via CT1BOH T33R Via OH3GZ
DE8GA New Address: T33T Via OH3GZ
Don Jones, N6ZV, T33WV Via DK2WV
1605 Avenue O-4, T33X Via DJBSI
Palmdale, CA 93551 V2/GeQQ Via G6QQ
DX1A ViaDU1AU VB50M ViaN200
DXBA P.O. Box 5616, WN4KKN/ZP5 Via AASBT
lligan City 9200, YJOARW Via ZL1AMO
Philippines YPOA Via YOSHP
ED3MM Via EA3BOX YT2B Via YU2KDE
HBO/HBYAON ViaDJ2YE YT2R ViaYU2CRT
HG1S Via HA1KSA YTIM Via YU3DJK
HG1W Via HA1YA YT3T Via YU3EN
HG4P Via HA4ZZ YT4T Via YU4ECJ
HGS5A Via HA7RY YT5R Via YUSGBC
A Via I1RBJ YT7A Via YU7GMN
INOG Via IKOGPP YTS0A Via YT3AA
IQ3A Via I3MAU YW3A Via YV3AZC
J43A Via SV3AQR YWSY Via YV5LAJ
JELRU ViaWsILC YWEW Via YVBCAX
JTIT Via JTIKAA YZ4Z Via YU4EXA
KP2A Via W3HNK YZ7V Via YUZ7ECD
L4D Via LU4DCK
QSL Notes
ZL1BQD still has logs open for the following operations:
FKORR New Caledonia September 1981
VKONR Norfolk Island January 1982
3D2RJ Fiji September 1982
ZL8BQD Kermadec Islands March 1984
ZL1BQD/KHG6 Hawaii October 1985
SW1FP Western Samoa March 19886
ZK3RR Tolelau Island March 1986
Z1L9BQD Auckland Islands February 1988
3D2RJ Rotuma August 1989

And, he is the manager for ZLOAJW/8 and 3D2AH (Rotuma). QSL to Roly
Runciman ZL1BQD, 36 Cardiff Rd., Paluranga, Auckland 1706, New

Zealand. B8
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HamCall / CD-ROM
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using any plain paper copier . _
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shipping and
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Arnie Johnson N1BAC
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Notes from FN42

Several hams have heeded my plea
for hambassadors. | guess they just
couldn't pass up the offer of a FREE
airmail subscription to 73 Amateur Ha-
dio Today. Offering to become ham-
bassadors were Charles Martin AB4Y,
on his way to Saudi Arabia for a year;
Mike Lazaroff KB3RG/CUSLF, pres-
ently on Terceira Island in the Azores;
and Robert Wright XQ6EK, a resident
of Chile and radio officer on merchant
vessels.

Another hambassador has been
added through the efforts of Bilf Brown
WBBELK, our managing editor. Hans
van de Groenendaal ZS6AKV will step
in to keep us informed of happenings in
South Africa. Many of you know Hans
through his AMSAT efforts and ham
ballooning. One of his articles, "Give a
Lift to Your ARC," on Balloon Carrying
Amateur Radio, or BACAR, was in the
March 1990 issue of 73.

| am sure much has been happening
in these countries during the past sev-
eral years. No one has reported from
Saudi Arabia since December 1984,
from Chile since May 1988, and from
Portugal/Azores since July 1988.—
Arnie, N1BAC

Roundup

Greece A letter from the Greek
Mountaineers’ Club: 5; Aristotelous
Square, Thessaloniki 54624, Greece.
This report describes the radio activi-
ties of members of the Greek Moun-
taineers’ Club in the Caucasus region
last August. The club operates a [i-
censed VHF rescue network (slightly
above the 2m amateur band). On two
occasions in 1290, the network proved
invaluable in initiating and coordinat-
ing mountain rescues by helicopter.
Many members also engage exten-
sively in mountain-topping amateur
radio activities.

The club conducts ongoing tests to
explore and develop the network’s ca-
pabilities. In the course of these tests,
radio amateurs SVZAHT, SV2AHJ,
and SVZ2BBQ took along HF and VHF
equipment on a mountaineering expe-
dition to the Caucasus region (in the
U.5.5.R.) last August. Two meler
handhelds by Yaesu and ICOM provid-
ed communications during the ascent
of Mt. Elbruz (5,642 meters). No ama-
teur contacts were made, as amateur
activity in the 2m band was conspicu-
ous by its absence.

SV2AHT made a number of interest-
ing QS0s in the 20m band in the period
of August 21 to August 30, 1990. The
station was located at 4,200 meters
above sea level. Temperatures
reached —10°C. [Was that the high or
low, | waonder? Brrrrrrrl—Arnie] Sta-

tions contacted include VK, 5B, SV, N,
UA, KA, DJ, and |.

The transceiver was a GCR-250
all-band, all-mode rig manufactured
in Greece. Running at low power (8-10
watts out), it displayed fairly low power
consumption, The NiCd batteries
powering the unit were recharged by
portable solar cells. The antenna wasa
20m dipole. 73s from Vassilis Toulis,
SV2BBQ. [Vassilis sent along some
beautiful photos and they will be pre-
sented in this and succeeding Is-
sues.—Arnie]

Japan From the JARL News. On
November 14, 1990, 55 members of
the 32nd Japanese Antarctic Research
Expedition left Tokyo on board the ice-
breaker Shirase for a two-year tour of
observation duty in the polar regions.
Mr. Hara JA1AN, president of JARL,
along with other JARL members, met
to see them off,

A week earlier, Mr. Toyoshi Arisawa
JA4EDVY, together with three other
members, all in charge of communica-
tion on the expedition, attended lec-
tures on amateur satellite operation
delivered at the Technical Laboratory
of JARL. Needless to say, acquiring
such knowledge will prove a must in
their attempts to communicate via
satellite from amateur radio stations
8J1RL in Showa Base and 8J1RM in
Asuka Observation Base. Eleven
members of the team hold amateur
radio licenses. They will be eager to
receive news, and anticipate both
stations to be on the air from 0930 to
1030 UTC, mainly on 7, 14, and 21
MHz. [A full listing of JARL Beacons
was listed in this issue of The JARL
News, but it's too lengthy to present
here. Look on the 738BBS under
73INTL SIG, "JARL Beacons.']

BRAZIL

Carlos Vianna Carneiro PY1CC
Afonso Pena 49/701

20270 Rio de Janeiro

Brazil

Best wishes to all in this coming
1991. May there be Peace and Frater-
nity in this world we live in.

We are having a kind of QRP boom
in Brazil, as only CW QRP equipment
is being produced the artisan way in
Sao Paulo. The equipment provides 5
watts output and is priced at $180 to
$200, thus allowing beginners to start
CW operations reasonably cheap.
We've heard about a new QRP rig from
the Japanese, with crystal filters and
plenty of other items '‘for JUST
$1,300""1!

Coming back to home-brew QRP
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equipment, | am looking for a linear
amplifier schematic that will bring 3-4
watts up to 30-40 watts. If anyone has
a good one please send a copy to me
directly or to Arnie at 73 and he will
send it to me.

| think many Brazilian hams are now
discovering the Islands On The Air
(IOTA) award program, and as we have
islands by the hundreds zlong the
coast, we are trying to develop DXpedi-
tions by interested groups to ''shake
up" the sleepy amateurs all over,

As my part of this shake-up, | am
presenting two DXpeditions, one to
Trindade Island and the other to Sao
Joao Island. Best wishes for the com-
ing year. [The trip to Trindade Island
will be presented later.—Arnie]

Sao Joao Island, IOTA S.A. 41,
Raising the international interest for its
program, the IOTA is offering a new
potential to radio amateur develop-
ment, and especially for the adven-
tures of DXpeditions, like this one to
Sao Joao Island. That old feeling for
adventure once again ''pushed’’
Ronaldo PS7AB and Tino PT7AA to-
ward a different and exciting DXpedi-
tion to Sao Joao Island, officially known
as Maiaiu Island, some 30 miles off the
Brazilian coast north of Maranhao
state.

This island is part of an archipelago
with tens of smaller islands, some of
them inhabited by fishermen and their
families. On Sao Joao Island is a 35-
meter-high lighthouse erected by the
Brazilian Navy.

Leaving Natal City by bus, they took
some hundred kilos of equipment over
extremely damaged roads and prehis-
toric wooden bridges for about 2,200
kilometers. On reaching Apica-Acu vil-
lage north of Maranhao state, they
boarded a small fisherman's boat for a
13-hour trip, four of the hours on open
sea. This was the most unexpected
“rally” for Ronaldo PS7AB, notused to
such adventures.

For Tino PT7AA things ran differ-
ently, coming straight from Sao Luiz
City, the capital of Maranhap, by
boat, also with high seas during the
48-hour trip, with 10-meter-high waves
during the 160 mile travel, praying all

the time for the small boat's safety!

And then, Sao Joao Island, a real
paradise, safe from any ecological
damage, splendid and rich tropical flo-
ra, endless cocoa tree groves, lovely
birds of all colors, as the Guara in its
glorious red color, and a sea of limpid
waters, a tepid habitat for an enormous
variety of fish, shrimp and crus-
taceans, clear sand and sandy hills as
beaches, a real dream.

The island is located at 01°17'5-
44°54'W, 30 miles off the coast of
Maranhao, fishermen's boats the only
way to shuttle over.

With the Navy "permit” to share part
of the lighthouse, we had rooms and
bathrooms, and power. We had our
‘‘shack’’ for the Kenwood TS-430,
ICOM IC-725, AT-130 and AT-250 cou-
plers, a Brazilian Spectrum electronic
keyer, Shure 444D microphone, and
two vertical Electril multiband anten-
nas, one of them up 35 meters on top of
the lighthouse.

Tino operated as ZX8CW (CW
mode) and Ronaldo as ZX8DX (SSB
mode) from 510 13 October 1990. They
made 3,037 phone QS0s in 104 coun-
tries, and Tino made 1799 CWQS0s in
67 countries. Using Vee antennas,
they got very good results from Ameri-
ca and Europe, and not so good for
Asia and Africa.

Sao Joao Island is 7'2 km long and
about 12 km wide, with the lighthouse
on one end, and a fisherman's village
on the other, with a beach called,
""Bate o Vento” (wind blowing). The
island has a normal temperature,
about 28°C and almaost no rain.

| asked Tino by radio after the
expedition was over, ''So Tino, was it
all worthwhile?"” The answer came
back straight and sure, ""Of course,
Carl! It was marvelous, no matter
what problems, and we will never
forget the fantastic scenery of Sao
Joao Island.”

Special thanks from the DXpedition
members to the Navy people living
there, four families; and a very, very
special 73 to Vanderley Valente, a
Navy corporal for 10 years in charge
of the lighthouse, for their friendly
sympathy.

Photo A. SV2AHT, SV2AHJ, and fellow mountaineers with the HF rig.



CHILE
Robert M. Wright XQ6EK
Casilla 1259
Osorno
Chile
South America

Hello to all amateur radio operators. |
am very glad to become the hambas-
sador for Chile. Let me tell you some-
thing about myseilf.

| am a radio officer on board mer-
chant vessels, holding licenses as
such in the countries of Great Britain,
Panama, Liberia, and the United
States. | have five years of seatime and
have worked many years as a radio
operator at coast stations, such as
WPD and WKM.

| hold nine amateur radio licenses,
Canada Superior Class VE20ST,
U.S.A. Extra N4VBG, Diego Garcia
VQIMW, Chile Superior Class XQ6EK
(XQ is a First Class prefix in Chile, only
100 in the entire country), ex-DJOGB in
Germany, and many others. | am 26
years old, 11 years an amateur opera-
tor, married (my XYL's callsigns are
CE6POP and KC4LQD), and live on a
dairy farm about 1,000 kilometers
south of Santiage when not warking my
eight months a year at sea.

At my home QTH, | work an ICOM
IC-735, amplifier of 500 watts or so,
and a Cushcraft R-5 ground-mounted
antenna. | also have a 100-foot tower
where | will soon install a yagi or quad
beam antenna. | am very active on 2
meters as well. | speak Spanish, Ger-
man, and English.

| hope | have a chance to talk to
many of you in the years to come, and |
ask that all amateurs of Chile send me
information of happenings in their ar-
eas. 73 to all.

LITHUANIA
Jonas Paskauskas LYZ2ZZ
PO Box 71
Siauliai 235400
Lithuania

The Lithuanian Amateur Radio Con-
ference will be held in Vilnius, Lithua-
nia during the first week of June 1991.
The conference will last approximately
7-10 days. It will start in the capital,
Vilnius, then move on to Kaunas,
Panevezys, Siauliai, and Palanga, are-
sort town on the Baltic Sea.

To date, 26 amateurs from outside
Lithuania are planning to attend: 15
from the U.S.A., three from Canada,
four from Germany, two from England,
and two from Scotland.

If you wish mare information, or wish
to attend, please contact me at the
above address with your requests. I'm
looking forward to the conference and

to meeting some of the hams that |
have talked to on the air. [The confer-
ence scheduled for last June had to be
canceled due to the political climate at
that time. We hope nothing will prevent
the conference this year.—Arnig]
Lithuanian yachtsmen are in the pro-
cess of outfitting a sailboat for a trip
around the world, to last approximately
18 months. The purpose ofthe trip is to
show the flag and visit major Lithuani-
an colonies. The crew of 18 will include
a licensed radio amateur with a special
event callsign. More on this later, as
more information becomes available.

NEW ZEALAND
Des Chapman ZL2VR
459 Kennedy Road
Napier
New Zealand

Now that 1990 is over, the NZART

year can be viewed in retrospect.

Late 1989 saw the beginning of
NZART managing the entire adminis-
tration of amateur examinations on be-
half of the New Zealand Frequency
Service (NZFS) of the Department of
Commerce. Applications are pro-
cessed by NZART HQ, the examina-
tion centres set, the preparation and
distribution of the examination papers,
and the arranging with the branches
for approved members to supervise
and conduct the exams. When the ex-

am is completed, the papers are re-

turned to NZART HQ for marking, and
the candidates are advised of the re-
sults directly from NZART HQ within
several weeks of the exam date. Be-
fore, when the NZFS supervised and
conducted the exams, it took two to
three months.

The NZ Frequency Service is also
favourably considering the transfer-
ance to NZART of the administration
and testing of candidates for Morse
code. We anticipate this will take place
before March 1991,

New school radio clubs have formed
during the year. The increased interest
in amateur radio has become evident
by the many school clubs heard on the
air during lunch breaks, and many
schools are now featuring amateur ra-
dio in their Open Days.

From 1 November 1990, the NZFS
approved the use of 2 meters (144-148
MHz) by Novice operators. The regula-
tory body refused the initial request
from NZART in March, but after further
submissions, agreed. So now, if there
are reciprocal rights between NZ (ZL)
and your country, as a visiting Novice
operator, you will be able to operate on
the 2m band.

This year ZL amateurs are participat-
ing in an IARU International Monitoring
Service. From 1 March 1990 through
24 February 1991, amateurs and nona-
mateurs (listeners) are monitoring set
frequencies outside the ham bands 24
hours each day, to identify the unused
or rarely used parts of the radio spec-

trum adjacent to the amateur bands.
NZART Conference, 1991

The 1991 NZART Conference will be
held at Marton, NZ. The “‘Martian Con-
ference” venue will be an agricultural
training facility, called Flock House,
near Marton. The venue has graded
accommodation facilities as follows:
Executive—$81.70 per day; Business,
$57.15 per day; and Thrifty, $30.85 per
day. If you prefer to camp, it's $3.00 for
adults and $1.62 for children per day.

If any overseas amateurs are visiting
during May/June, the conference
dates are 31 May through 3 June, a full
weekend of amateur radio activities
centered around the annual meeting of
NZART, and plenty of social activities
as well. The accommaodation and con-
ference venues are all within the com-
plex at Flock House; therefore, you can
walk from place to place with no wor-
ries about transport.

Recreational facilities are good—an
indoor heated pool, squash courts, ten-
nis courts, and a sports field. If any of
my overseas readers are interested,
write to me and | will send your letter on
to the organizing secretary,

New Bands for ZL Recently, as a
result of submissions made on our be-
half by the Frequency Management
Technical Advisory Group (FMTAG) of
NZART, the NZFS made two new
bands available to ZL amateurs. The
two bands are 165 to 190 kHz (1 ?;fﬂm],
with a maximum EIRP of 5 watts; and
922 to 927 MHz (32cm), with a maxi-
mum EIRP of 25 watts. FMTAG is

presently formulating possible uses for
these two new bands, maybe in some
specialty communications areas. The
bands are available on application to
the holders of the ZL General licence.

Other items: The new QSL address
for ZL is: B.E. Stewart ZL2RR, PO Box
857, Wanganui, New Zealand.

Terry ZL3QL, NZART President, is
on temporary posting to Los Angeles
with Air New Zealand as a 747 captain.
He should be on the air from L.A. dur-
ing his time there.

PORTUGAL/AZORES
Mike Lazaroff KB3RG/CUS3LF
PCS Box 1687
APO New York 09406

I'm a 15-year veteran of the United
States Air Force and currently sta-
tioned on Terceira Island in the Azores
(CU3-land). | would love to write re-
ports on the Azores and ham radio.

Operating from here is a ball—the
bands are open all the time, and the CU
call seems to add 15 to 20 dB to your
signal! I'm active on all bands, 160 to
10m on CW, SSB, packet, and RTTY.

[For those amateurs in Portugal, feel
free to send your ham information to
Mike for inclusion in the column, or you
can send the info directly to me.

—Arnie]

Number 25 on your Feedback card

UprpaTES

Jan. '91 “'Circuits"’

See the schematic for KB4ZGC's
regulated voltage distribution box on
page 58 of the above issue. Note that
the inputs to regulators 7808 and 7806
should be joined to the line from the
output of LM317, in the same manner
that regulators 7805 and 7809 are.

Jan. '91 “"Frequency Standard™

See the above issue for the article,
‘"High Precision Frequency Stan-
dard,"” by Johnson, on page 9.

John H. Davis, Chief Engineer
WJSP-TV/FM: "It is no longer possible
to rely on a TV station’s sync to atomic
precision, even during network pro-
grams, except in a relatively few cases.
The development of affordable digital
frame synchronizers in the past
decade has changed things. Nearly all
stations use one or more of them.

“The frame synchronizer digitizes
incoming video, then plays it back in
step with the station's local sync gener-
ator, which is usually crystal con-
trolled. There are a few exceptions, but
well over B0% of stations are refer-
enced to a local crystal 100% of the
time. Mr. Johnson's circuit seems
solidly designed, but be very sure of
your reference!’’

Bradford E. Scott WD9HDZ, engi-
neer at WCET: "A network signal pro-
cessed through a frame synchronizer
no longer maintains the rubidium-stan-
dard accuracy, but instead exhibits the
characteristics of the local station's

sync generator, which usually uses a
quartz crystal. This local oscillator is
adjustable, and must be periodically
calibrated. The FCC requires that
broadcast TV stations keep their color
subcarriers accurate to within plus or
minus 10 Hz, or within 2.79 times 10 to
the minus 6th percent. Thus, a calibra-
tion reading taken from a station using
frame synchronizers may be inaccu-
rate by that amount.”

Paul D. Roehm KB9CLA, works for
WRTV: “In all but the smallest TV
markets, incoming network video is
run through a frame synchronizer.
Because of this, the accuracy of the
1 MHz signal generated by the PLL
would have the accuracy of the sync
generator at your local television
station.

“All network programming is sent to
your local station by satellite. All satel-
lites, even geostationary ones, have
Dopper shift. Though small, about 1
Hz, the shift may cause short-term er-
rors in your frequency standard.
Where Mr. Johnson lives, in Los Ange-
les, the local TV signal is coming from
the same source as the network, rather
than from the satellite. If you live in Los
Angeles or New York, the circuit will
work for you.

“All is not lost, however. Some
stations, including the one | work for,
are locked to the WWV 60 kHz signal
as a condition of their license. If you
can change the system to lock to their
visual carriers, then you are home

free.” B8]
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PECIAL EVENTS

Ham Doings Around the World

MARCH 2

ABSECON, NJ The Shaore Points ARC will
hold its 8th annual hamfest, ' Springfest '91"",
al Holy Spirilt High School. Doors open at 9
AM. Set-up at 7 AM. Researvations will be ac-
cepted for tables in the heated indoor selling
area. Outdoor tailgating space available,
weather permitting. Limited AC, Sellers: $5
per 8' table; buyers: $4. Talk-in on 146.385/
.985. Write to: SPARC, P.O. Box 142, Absec-
on NJ 08201

ALAMOGORDO, NM The Alamogordo
ARC will hold VE Testing at the Alamogordo
Mid High School, South entrance, beginning
al 12:00 noon. Contact Marilyn Redman, Pub-
lic Information Officer, Afamogordo ARC,
P.0. Box 1181, Alamogordo NM 88310.

CAVE CITY, KY The Mammoth Cave ARC
will sponsor their 15th annual Glasgow
Swapfest at the Cave City Convention Cen-
ter, beginning at 8 AM Central time. Admis-
sion is $4 per person, tables $5 each. VE
exams, walk-ins welcome. Talk-in on 146.34/
94. Contact N4JHCO, 1379 Whites Chapel
Ad., Glasgow KY 42141,

MARCH 3
YORK, PA The Fourth Annual York
Springfest (Ham & Computer) will be held at
the Dover Fire Hall starting at 8 AM. Admis-
sion 34, unlicensed spouse and under 12

free. Tailgating $1. Inside tables $10. VE Ex-
ams. Talk-in on 146.37/.97 and 147.93/.33.

Contact York Springfest, P.O. Box 316, New
Freedom PA 17349-0316. (301) 239-3878.

ROSTRAVER TOWNSHIP, PA The Two
Rivers ARC of Mc Keesport will hold its 18th
annual Swap and Shop at the Rostraver Val-
unteer Fire Hall from 8 AM-3 PM. Admission
is $1. Contact Mr. Michae! Kowalcheck KV3L,
(412) 751-9657. Directions will be available
on the WA3PBD repeater, 146.13/.73.

MARCH B8

ST LOUIS CITY, MO The Jefferson Bar-
racks ARC will hold their 31st annual Amateur
Radio Auction at the Concordia Turner's Hall.
Doors open at 5 PM and the Auction starts at
7:30 PM. Talk-in on 144.61/145.21 and
146.34/.94 repeaters after 5 PM. Contact Carl
H. Hohenberger WBRBPZ, 5266 FParker Ave.,
Si. Louis MO 63139-1340, (314) 351-7084.

MARCH 9
TULLAHOMA, TN The Middle Tennessee
ARS will hold an Old-Fashioned Swapfest at
the Tullahoma TN Airport, Hanger #86. Talk-in
on 146.10/.70. Contact Richard Johnson
W45FF, 109 Dogwood, Winchester TN
37398,

MT. ARLINGTON, NJ West Morris Wire-
less and Splitrock ARA will sponsor the annu-
al North Jersey Hamfest at the ML. Arlington
Sheraton beginning at 8 AM. Set-up at 6 AM.
VE Exams begin at 8:45 AM. Admission $5,
XYLs and children free. Tables $15. Talk-in
on 146.8985/.385 and 223.860/2.260. Mail
table registrations to PO Box 610, Rockaway
NJ 07866, until Feb. 28. Late registration, call
Bill WR2M, (201) 770-0242 till 10 PM, or
Bernie WB2YOK, (201) 584-4423

ROSELLE PARK, NJ The Student Body of
Roselle Park High School and the Old Bridge
Radio Assn. will host the Roselle Park Family
Computer/Ham Festival. Flea Market from 9
AM-4 PM, plenty of tailgate space. Admis-
sion $5. Talk-in on 146.520 simplex. Contact
Compulter Exposition and HamFest, Roselle
Park High School, 185 West Webster Ave.,
Hoselle Park NJ 07204, {201) 241-4450; or

BBS, (201) 241-8902 (24hr 300/1200). Direc-
tions: Garden State Parkway Exit 137 to East
on Westfield, 3rd light, left on Locus, left after
RR underpass.

MARCH 10

BRISTOL,CT The Insurance City Repeater
Club will hold its annual Amateur Radio/Com-
puter Flea Market at the Bristol Eastern High
achool from 8 AM-2 PM. Admission is $3. Six
foot tables are $12. Contact Chuck Motles
K1DFS, 22 Woodside Lane, Plainvifle CT
06062, (203) 747-6377. VEC Exams by regis-
tration only. Contact Suve Fredrickson WM18,
PO Box 165, Pleasant Valley CT 06013 as
early as possible. Talk-in on 146.28/.88.

INDIANAPOLIS,IN The Morgan County
Repeater Assoc. will sponsor the Indiana
Hamfest at the Indiana State Fairgrounds
Pavilion building. Admission is §7 at the door.
B' Flea Market tables (with space), $12 each.
No space will be sold without a table. Set-up
Sat. Mar. 9 from 3-89 PM and Sun. Mar. 10
from 6-8 AM. Talk-in on 145.25. For reserva-
tions, send SASE before Feb. 23 to Aileen
Scales KC9YA, 3142 Market Place, Bloom-
ington IN 47403, (812) 338-4448.

MARCH 15-17

ORLANDO, FL The 45th annual Orlando
HamCation and Computer Show, sponsored
by the Orlando ARC, will be held at the Cen-
tral Florida Fairgrounds. The Exhibitors Area
will be located in a 44,000 square foot air
conditioned building. Overnight RV parking
at reasonable cost. The Host hotel is The
Ramada, Orlando Central at 3200 West colo-
nial Drive. FCC Exams on Sunday at the Ra-
mada convention Center. Complimentary
continuous bus service from the Ramada to
the Fairgrounds. Contact Dick DiVittorio
KB40UKP, General Chaiman 1991, PO Box
547811, Orlando FL 32854-7811.

MARCH 16
SCOTTSDALE, AZ The ARCA Spring
Hamfest, hosted by the Scottsdale ARC, will
be held from 7 AM-4 PM at the Scottsdale
Community College. Admission is $2 per car
Swap space $5. Talk-inon 147.18/.78 and ZIA
Link. Contact Allen Sklar AA7BJ, PO Box
10878, Scottsdale AZ B5271-0878 or (602)
431-0802.

FLEMINGTON, NJ The Flemington Ham-
fest, sponsored by the Cherryville Hepeater
Association |l Inc., will be held at the Hunter-
don Central Regional High School Field-
house from 8 AM-2 PM. Wheelchair accessi-
ble. Free parking. Tailgating. VE Exams.
Talk-in on 147.975/.375 MHz duplex and
146.520 MHz simplex. Contact Marty Grozin-
ski NS2K, c/o Cherryville Repeater Assoc. |i
Inc., PO Box 308, Quakertown NJ 08868,
(908) BO6—6944 or (908) 788-4080.

MARSHALL, Ml The Michigan Crossroads
Hamfest, sponsored by the Southern Michi-
gan ARS and the Marshall High Photo Elec-
tronics Club, will be held at the Marshall High
school from 8 AM-3 PM. Set-up at 6 AM.
Tickets $2 in advance, $3 at the door. Free
parking. Table Raservations: 75¢ per foot
(min. 4 feet) reserved until 8 AM, Send SASE
to SMARS, PO Box 934, Battle Creek MI
48016, or call Wes Chaney N8BDM, (616)
979-3433. License Exams start at 9:30 AM.
Pre-registration requested. Include Form
610, SASE and $4.95. Make check or M.O.
payable to ARAL VEC and send to Barry Po-
lack, 330 East Berry Rd., Rives Jct. M1 49277,
Exam charge subject to change.

HUDSON,NH The Interstate Repeater Soc.
will hold its annual Flea Market at the Lions
Club Hall from @ AM-3 PM. Set-up at 8 AM.
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Listings are free of charge as space permits. Please send us your Special
Event two months in advance of the issue you want it to appear in. For
example, if you want it to appear in the January issue, we should receive it by
October 31. Provide a clear, concise summary of the essential details about
your Special Event. Check /HAMFESTS on our BBS (603-525-4438) for
listings that were too late to get into publication.

Admission $2. Talk-in on 146.85, 224 46 and
449 625 |IRS repeaters. Contact Wayne
Canino KATMKH, (603) 895-9033.

MARCH 16-17

FORT WALTON BEACH, FL The Play-
ground ARC will hold their 21st annual North
Florida Ham/Swapfest at the Shrine Fair-
grounds. Doors open at 8 AM both days. Free
Parking. RV parking for $10 per night. Admis-
sion $3 in advance, $4 at the door. Swap
tables $10 for one day, $15 for both days.
Talk-in on the 146.19/.79 club repeater. Con-
tact Playground ARC, PO Box 873, Ft. Walton
Beach FL 32549,

MARCH 17

MAUMEE, OH The Toledo Mobile Radio
Assn. will hold a Hamfest at the Lucas County
Recreation Center from 8 AM-5 PM. Advance
admission is $4, $5 at the door. Talk-in on
147.27 and 442.85 repeaters. Contact Bob
Hanna KBADK, 2154 Circular Drive, Toledo
OH 43614,

BRAINTREE, MA The South Shore ARC
will hold its annual Flea Market at the Viking
Club from 10:30 AM-3 PM. Free parking. Sat-
up at 9 AM. Admission $1, 8’ tables for $10
(which includes one free admission per
table), if paid for in advance before Mar. 13.
Write to Hal Jones WB1ABM, 48 Saning Rd.,
N. Weymouth MA 02121, or call (617) 335~
5777, evenings. Make checks payable to the
south Shore Amateur Radio Club. Mon-re-
served tables are $12.

STERLING, IL The Sterling-Rock Falls
ARS 31st annual Hamfest will be held at the
Sterling High School Field House from 7:30
AM. Set-up Sat. Mar. 16 from 6-3 PM, and on
Sun. Mar. 17 at 6:30 AM. Advance tickets $3,
$4 at the door. Tables $5 including electricity.
Bring your own cord. Talk-in on 146.25/.85
WIMEP repeater. Contact Sue Peters, Ster-
fing-AHock Falls ARS, PO Box 521, Sterfing IL
61081, orcall AC at (815) 625-9262.

MARCH 21-23
WASHINGTON, DC A 3-day hands-on Per-
sonal Computer Interfacing workshop will be
held at the Virginia Tech campus. Contact Dr,
Roy Jones, (703) 231-5242 or {703) 231-
8473,

MARCH 23
UPPER SADDLE RIVER, NJ A Ham Radio
Flea Markel, sponsored by the Chestnut
Ridge Radio Club, will be held at the Saddle
River Reformed Church Education Building,
Tailgating $7. Tables $10. Donation $2. Con-
tact Jack Meagher W2EHD, (201) 768-8360.

ELIZABETHTOWN, KY The Lincoin Trail
ARC will hold its 11th annual Hamfest at the
Pritchard Community Center. Walk-in VEC
Exams (fee $5.25) beqgin at 9 AM fee $5.25.
Show original license and a copy of same.
Free parking. Security provided. Set-up starts
at 6 PM the night before. Advance tickets $4,
$5 at the door. Vendor spaces are $5 each
(includes one table and ane chair). Talk-in on
146.52 and 146.38/.98. For reservations con-
tact Whitey Hensley WD4GDA, PO Box 342,
Vine Grove KY 40175 (502) 877-2234. Send
check or money order and a SASE. For info
call Chuck Strain AA4ZD, (502) 351-1715,

MARCH 24
TRENTON, NJ The Delaware Valley Radio
Assn. will sponsor Hamcomp '91 at the New
Jarsey National Guard 112th Field Artillery
Armory, Lawrence Township, from 8 AM-2
PM. Free parking. Wheelchair accessible.
Advance tickets $3, $5 at the door, Indoor
selling spaces are $15 (wall space) or $10.

Outdoor spaces are $8. Sellers must provide
their own tables. Set-up at 8 AM. Talk-in on
146.07/.67. Contact Hamcomp '91 ¢/o
KB27Y, 33 Bowne Station Road, Stockton NJ
08559. Please SASE.

MADISON, OH The Lake County ARA will
hold their 13th annual LCARA Radio/Com-
puter/Electronic Hamfest at Madison High
School from 8 AM-3 PM. Admission is $4.
Indoor fox hunt will be at 1 PM on 2 meters.
VE Exams beqgin at 8:15 AM and cost $5.25.
Tables: $5/6', $6.50/8'. Talk-inon 147.81/.21
and 222 90/224 .50 (PL 141.3). Contact Rox-
anne, Lake County Hamfest, 5777 Fenwood
Ct., Menior-on-the-Lake OH 44060. Phone
(216) 257-2036 from 6-9 PM weekdays or 10
AM-4PM weekends, or (216) 352-6756 10
AM-4 PM weekdays.

MARCH 30
TEXARKANA,TX The Four States ARC will
sponsor its second annual Swap Meet at the
Four States Fairgrounds at Loop 245 and |-
30, beginning at 8 AM. Admission $1. Tail-
gate party with cover available if WX is bad.
VE Exams al 1 PM. Talk-in on 146.62 —600.
Contact Travis Bailey KSAVH al (903) 792~
2080.

SPECIAL EVENT STATIONS

MARCH 2-3

OPP, AL The Covington ARS will operate
Station KZ4S from 1400Z Mar, 2-0200Z Mar.
3, to commemorate the 32nd annual Opp
Jaycees Rattlesnake Rodeo. Frequencies:
25 kHz up from the General B0, 40, 20 and 15
bands and appruximalﬁely 28.385 on Novice
10 meter band. For commemorative QSL and
brochure, send QSL card and business size
SASEto C.A.R.S., c/oKayB. Ezelf N4VJI, PO
Box 244, Opp AL 36467,

MARCH B8-10

SWEETWATER, TX The Nolan County
ARC will operate Station WREB from 15002~
2400Z Mar. B-10, during the world's largest
rattiesnake round-up. Frequencies: 20 and
40 meter General phone bands plus 10 meter
MNovice. For certificate send QSL and large
SASE to WRSB, PO Box B25, Sweetwaler TX
79556.

MARCH 16-17

ST. PATRICK, OH The Farout ARC of Day-
ton will operate Station WBBSMC/E from
17002 Mar. 16-1700Z Mar. 17. Frequencies:
Lower halves of; 80, 40, 15, 10 meter Novice
CW and 10 meter Novice phone; 80, 40, 20,
15 meter General phone. Send a business
size SASE to Farout ARC, PO Box 9181, Day-
ton OH 45409-9181.

PISCATAWAY, NJ The Piscataway ARC
willcommemorate the historic Voice of Ameri-
ca relay station, WBOU, that operated in Pis-
cataway from 1942-1964. PARC members
will operate using their own call signs/VOA
from 000Z Mar. 16-2400Z Mar. 17, in the
lower General portion of 75, 40, 20, and 15
meters, and the Novice 10 meter band. For
certificate, send QSL and 9x12 SASE to
PARC, Attn: KB2UV, PO Box 1233, Piscat-
away NJ 08854,

MARCH 23-24

The Virginia Beach ARC will operate Station
WAATGF from 14002 Mar. 23-2000Z Mar.
24, to commemorate the 100th anniversary of
the arrival ol the Norwegian Lady to our
shores. Frequencies; 3.875, 7.275, 14.275,
21.275 and 28.363 MHz. A certificate will be
available to all amateurs contacted. Send
QSL and SASE 1o VBARC, PO Box 62003,
Virginia Beach VA 23462,



Number 27 on your Feedback card

DEALER DIRECTORY

DELAWARE

New Castle

Factory authorized dealer! Yaesu, ICOM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-
S| Mfg., Ameritron, Cushcraft, HyGain,
Heath Amateur Radio, Heil Sound. DELA-
WARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-
7728.

Preston

Ross WB7BYZ has the largest stock of
amateur gear in the intermountain West
and the best prices. Over 9,000 ham relat-
ed gear in stock. Call us for ""all’”’ your ham
needs today. ROSS DISTRIBUTING CO.,
78 S. State, Preston |ID B3263. (208)
852-0830.

NEW YORK

Jamestown

Western New York's finest amateur radio
dealer featuring ICOM-Larsen-AEA-
Hamtronics—Astron. New and used gear.
8 a.m. to 5:30 p.m., Sat, and Sun. by ap-
pointment. VHF COMMUNICATIONS,
280 Tiffany Ave., Jamestown NY 14701.
(716) 664-6345. Circle Reader Service
number 129 for more information.

Manhattan
Manhattan’'s largest and only ham and
business Radio Store. Featuring MO-
TOROLA, ICOM, KENWOOD, YAESU,
AEA, SONY, BIRD, TEN-TEC, etc. Full
stock of radios and accessories. Repair
lab on premises. Open 7 days M-F, 9-6
p.m.; Sat. & Sun., 10-5 p.m. We ship
worldwide. BARRY ELECTRONICS, 512

Broadway, New York NY 10012. (212)
925-7000. FAX (212) 925-7001.

Columbus

Central Ohio’s full-line authorized dealer
for Kenwood, ICOM, Yaesu, Alinco, Info-
Tech, Japan Radio, AEA, Cushcraft, Hus-
tler, and Butternut. New and used equip-
ment on display and operational in our
4000 sq. ft. store, Large SWL department,
too. UNIVERSAL RADIO, 1280 Aida
Drive, Reynoldsburg (Columbus) OH
43068. (614) 866-4267.

Trevose
Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRON-
ICS, AEA, VIBROPLEX, HEIL, CALL-
BOOK, ARRL Publications, and much
mare, HAMTRONICS, INC., 4033
Brownsville Road, Trevose PA 19047,
(215) 357-1400. FAX (215) 355-8958,
Sales Order 1-800-426-2820. Circle
Reader Service 379 for more information.

TEXAS

Dallas

In Dallas since 1960. We feature Ken-
wood, ICOM, Yaesu, AEA, Butternut,
Rohn, amateur publications, and a full line
of accessories. Facotry authorized Ken-
wood Service Center. ELECTRONIC
CENTER, INC., 2809 Ross Ave., Dallas
TX 75201. (214) 969-1936. Circle Read-
er Service 74 for more information.

DEALERS: Your company name and message can contain up to 50 words for as little as $420 yearly (prepaid), or $210 for
six months (prepald). Mo mention of mail-order business please. Directory text and payment must reach us 60 days in
advance of publication. For example, advertising for the April "91 issue must be in our hands by February 1st. Mail to 73

Amateur Radio Today, Box 278, Forest Road, Hancock NH 03445,

ELF Electromagnetic Field

Radiation Measurement
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ELF-50D: Measure potentially hazardous
ELF Electromagnetic Field Radiation generated by
Video Display Terminals (VDT's), TV sets, home
appliances, industrial machinery and other similar
devices. CALIBRATION TRACEABLE TO NIST

Rockdale Street

(PREVIOUSLY NBS).
Worcester, MA 01606 U.S.A.
Telephone; (508) 852-3674 / B53-3232

|
=y WALKER
"+ Toll Free: 1-B00-062-4638

GROLE
SCIENTIFIC INC. .o 9102508517 / FAX (508) 856-0931

' Code Name: "WALKER SCI"

HIGH PERFORMANCGE

PRESELEGTOR-PREAMP

Typical rejection:

+600Khz @ 145 Mhz: 28db
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs)
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs)

«"'|D over voice inhibit"
*Low power option
eModular design

TTL levels
oSize: 2.7 x2.6x0.7"

ID-2B Wired/Tested $99.95

«Up to 8 EPROM programmed messages
*Adjustable audio, speed & interval timer

*Message selection via binary input—

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

«40 to 1000 Mhz tuned to your frequency

5 |arge helical resonators

*\/ery high rejection

*|_ow noise—high overload resistance

*8 db gain—ultimate rejection 80 db
*GaAs fet option (above 200 Mhz)

*Cast aluminum enclosure

N, BNC, and SO239 connector options

+20 Mhz @ 800 Mhz: 65db
+20 Mhz @ 950 Mhz: 70db

The ID-2B provides required station identification without troublesome
diode programming. The "'ID over voice inhibit" circuitry allows for cour-
teous operation by not allowing an 1D until the next squeich closing.

ID-2B-LP Low Power $109.95

GLB ELECTRONICS,INC.

151 Commerce Pkwy.

., Buffalo, NY 14224

716-675-6740 91to 4

CIRCLE 17 ON READER SERVICE CARD

CIRCLE 292 ON READER SERVICE CARD

KRP-5000
REPEATER

2 METERS-220-440

PERFORMANCE
AND VALUE
WITHOUT COMPROMISE

The first choice in
Transmitters - Receivers
Repeaters
Hepeater Controllers
Power Amplifiers
Voice Mail Systems

CIRCLE 144 ON READER SERVICE CARD



Uncle Wayne’s Bookshelf

(6557 = 1991 Passport to World Band Radio
by International Broadeasting Services, Lid.
You can have the world st your fingertips_ You'll get the latest station and

nme grids, the 1991 Buyer’s Guide and more. 384 pages.

$16.50

VIS Study Cards

Advance the casy way with VIS Siudy Cards. Compact, Up-to-date Flash
Cards with Key-words. Underiined, Quiz on back., Formulas worked

out, Schematics st your fingerips.

o 81!
NOVICE

TECH
GENERAL
ADVANCED
EXTRA

Used SUCCESSFULLY by ages 6

VIS 01 $11.95
vVisoz2 10.95
VIS 03 9.95
VIS (4 15.95
VIS 05 14.45

Lanze Code Programs—(Avalilable on 5%~ disk.)

Inexpensive complete study guide code programs for both the C64/128
Commaodores and the IBM compatibles. Programs include updated FCC
questions, multiple choice answers, formulas, schematic symbols, dia-
grams, and simulated (VE) sample test.

IBM Part #
Novice IBMO1
Tech BMO2
Ceneral IBMO3
Advance IBM4
Extra (New Pool) IBMOS

IEMY9T = Amateur Radio Part 97 Rules

Commodore Part # Price
COMOI $14.95
COMO2 $14,95
COMO3 $14.95
COMD4 $19.95
COMOS $19.95

(includes updated, revised

Commission’s Rules, September 30, 1989) 54" disk IBM compatible

only §9.95
|OMO12 » Map Library by Radio Amateur Callbook Inc.
Includes: 1 Prefix Map of the World 4-color 40" x 28"

| Map of North America 4-color 30" x 157
1| Great Circle Chart of the World 4-color 30" « 15

| World Atlas 4-color 20 pages

S12.00

ARRL BOOKS

AR2200 » Antenna
Impedance Matching

by Wilfred N. Caron
Advanced amateurs, antenna design

engineers, technicians. Most com-
prehensive book written on using
Smith Charts in solving i

matching problems, $15.00

ARI991 » ARAL 1991
Handbook (68th ed.)

39 chapters, featuring 2,100 ta-
Hﬂt EI-“-'“ and charts, The most
comprehensive, well organized
and affordable source of Amateur
Radio reference material. 1232
pages. $25.00

AR2472 = Tune in the World
with Ham Radio Kit (8th ed)
Brand New Edition, Easier 1o read,
revised text covers the question
pools on Novice exams given on
November 1, 1989 and later, Code-
teaching and code-practice cas-

seties included in the kit.  $19.00
AR2464 * Tune in the World
Book only. $14.00

ARA34]| » Interference
Handbook

Written from an RF] sleuth's per-

spective. His experience in solving

inerference problems.,  $12.00

AR2871 » W1FB's Help for
New Hams
by Doug DeMaw WIFB
Guides the mewcommer through
the maze of mew operating and
technical procedures. Put together
a station and get on the air. $10.00

ARA4141 » W1FB's Design
MNotebook

by Doug DeMaw WIFB
Here's just the book for the avid
builder of Amateur Radio equip-
ment! This plain-language book is
filled with simple practical projects
that can be built using readily-
available com and commaon
hand tools, 194 puges. $10.00

AR0402 » Solid State Design

Chock full of good, basic informa-
tion—circuit designs and applica-
tions; descriptions of receivers,
transmitiers, power supplies, and
test equipment. $12.00

AR2065 » ARRL Antenna Book
Represents the best and most high-
Iy regarded information on antenna
fundamentals, transmission lines,
design, and construction of wire
aniennas, S18.00

ARI0E6 = ARAL Operating
Manual

Packed with informartion on how 1o

make the best use of your station,

puters, OSCAR. VHF-UHF, con-

testing. $15.00

ARO356 » Morse Code:

The Essential
by L. Peter Carron Jr. WIDKY
Tells of evolution from siraight key
to computers. Gives practical ad-
vice on learning the code and its

modern-day uses. $5.00
ARI033 » The DXCC
Companion
by Jim Kearman KR1S

The DXCC Companion spells out
in simple, straightforward terms—

07D91 « DXer's Directory,
1990-91 Edition

Compiled by Fred Ohnterman
Most complete List of radio bisten-
ers ever! Feamres over 1800 [isien-
ers from over 75 countrics. Also
included s full information on over
100 radio clubs worldwide. $4.95

(11 P0e4 = 44 Power Supplies
for Your Electronic Project

by Robert J. Traister and
Jonathan L. Mayo
Written at the basic level, perfect
for the beginner. The reader is
given enough electronic theory 1o
understand the concepts explained
throughout the book. $15.95

10WD20 « N6RJ Original 2nd
Op by Jim Rafferty N6RJ
A pew edition in an easy-lo-use
“wheel"" format. Simply dial the
prefix and instantly have available
Beam headings, Continent identifi-
cations, Zone idenfication, Postal
rates. and more., $8.95

16PB6 = Packet User's
Notebook

by Buck Rogers K4ABT
Over 90 diagrams show tried and
lrue connections for popular
TNCs, ransceivers. and comput-
ers. A genuine muts-and bolts how-
io-do manual Brand new! $9.95

9D22 = The World Ham Net
Directory by Mike Witkowzki
New—second edition now over
600 net hstungs. This book intro-
duces the specral interest ham radio
networks and shows you when and
where you can tune them . $9.50

15A0G] = Scanner and
Shortwave Answer Book
by Bob Grove
Whether yvou have difficuliy calcu-
lating world time zones or are try-
ing 1o figure out kilohertz, mega-
hertz, and meter band. this book
will provide the answers. $13.95

10FR ] = 1991 International
Callbook
The new 1991 International Call-
book lists 500,000 licensed radio
amateurs in the countries oulside
North America. It covers South
America, Europe, Africa, Asia,
and the Pacific area (exclusive of
Hawail and the U_S. possissions).
$29.95

10DOY] = 1991 North
American Callbook

The 1991 North American Call-
book lists the calls, names, and ad-
dress information for over 500,000
licensed radio amateurs inall coun-
tries of North America, from Pana-
ma to Canada including Greenland
Bermuda, and the Caribbean is-
lands plus Hawan and the U.S.

POSAESSIONS. $29.95

(12C30 » The Commodore

160 pages of useful information on
wiectung a Commodore computer
for the ham shack. where 10 find
specialized programs, the Com-
mudore-packet connection, and

mare! $9.50
03511 » Shortwave Receivers
Past and Present

Edited by Fred J. Osterman
Concise guide to 200+ shortwave
receivers manufactured in the last
20 years. Gives key information on
cach model including coverage,
display . circuit type. performance,
new value, used value, etc. Photos
on most models. The Blue Book of
shortwave radio value, 1987, 104
pages, 8Y x 11, $6.95

(15H24 = Radio Handbook,
23rd Ed. William I. Orr W6SAJ
B30 pages of everything vou want-
ed o know about radio communi-
cabion. Indepth study of AC/DC
fundamentals, SSB, antennas, am-
plifiers, power supplics. and more.
$29.50 hard cover only

(15405 » Easy-up Antennas
for Radio Listeners and
Hams by Edward M. Noll

Like 10 learn how 1o construct low-

cosl, easy-to-crect antennas? Easy-

up Antennas will help you. $16.50

01D40 = DX Power:
Effective Techniques for
Radio Amateurs
by Eugene B. Tilton KSRSG
256 pages. 10 illostrations. $9.50

AR3 |85 » The Satellite
Experimenter’'s Handbook,
2nd Ed.

by Martin Davidoff K2UBC

Expanded and revised, this 2nd

edition of “The Samtellite Experi-

menter s Handbook ™ is your gusde

w using and desigming sateilites,

focusing on those built by and for

the international radio amatear

COTmmumnity . $20.00

AR2286 » First Steps in
Radio by Doug DeMaw WIFRB
Series of QST articles. Se¢ compo-
nents assembled into practical cir-
cuits and how the circuits make up
your radio gear, §5.00
AR2960 = Transmission
Line Transformers (2nd Ed)
by Dr. Jerry Sevick W2EMI
Practical designs. specific infor-
mation on construction technigues
and sources of material, More de-
signs for antenna tuners, hybrids,
and for the VHF and UHF bands.
272 pp. $20.00
ARDISS » Antenna
Compendium Vol. 1
Materials on verticals. guads,
loops, Yagis, reduced size anten-
nas, baluns, Smith Chans, Amen-
na polanzation, and other imerest-
ing subjects. $10.00

ARISS = Antenna
Compendium Vol. 2

41 papers covering verticals,

vagis, quads, multiband and broad-

band sysiems, anfenna sciection,

and much more. $12.00

AR2626 » Companion Soft-
ware for Antenna
Compendium Vol, 2

5% " MS-DOS floppy $10.00

ARD4HE « W1FB's Antenna
Notebook

by Doug DeMaw WI1FB

Get the best performance out of

unobtrusive wire antennas and ver-

ARRL License Manual
Beginning with Tune in the World
with Ham Radio for the Novice and
progressing through the critically
acclaimed ARRL License Manuul
series for the Technician through
Extra Class; accurate text explani-
tions of the material covered along
with FCC guestion pools and an-
swer keys,

AR2175 = Technician Class
AR2383 » General Class
ARO166 » Advanced Class

Each $6.00
ARZ39] = ExtraClass S&.00

ARM10 » Yagi Antenna
Design
Ham Radie published a series of
articles on Yagis. The material
From these amicles that is presented
here was polished and expanded by
Dr. Lawson. $15.00
AR20T3 » Novice Antenna
Notebook
Novices will learn, smong other
things., how antennas operate, and
what governs their effectiveness
for short- and long-distance com-
munication. 5.0
AR(437 = ARAL Repeater
1990-1991

Almost 18.000 listings (including
updated listings for MS, GA, SC,
NC. TN, KY. WV, and VA) with
over 2200 digipeaters. Band plans,
CTCSS (PL™) Tone Chart, compi-
lution of frequency coordinators,
ARRL Special Service Clubs, and

ARO4TT » Low Band DXing

How to meet the challenges of the
different forms of 160, 80, and 40
meter propagation with effective
antennas, equipment, and operat-
ing strategies, $10.00

AR2030 = Your Gateway to
Packet Radio 2nd Edition
Filled with information for all ama-
teirs, Tells everything vou need 1o
know about this popular new
mode: how to get started. equip-
ment you need, and more, $12.00

AR2456 » FCC Rule Book
(Bth ed)

This New Edition 5 almost 50%
faticr. The mtornal chapiers in the
front of the book arc a major up-
grade over the previous editons. A
must for cvery active radio ama-
bewsr $9.00

AR2171 = Hints and Kinks

Find the answer 10 that tricky prob-
lem. ldeas for setting up vour gear
for comfortable and efficient oper-
ation, $3.00

AR2103 » Satellite Anthology

The latest information on OSCARs
9 through 13 as well us the RS satel-
lites. Information on the use of di-
gital modes, tracking, antennas,
RUDAK, microcomputer, and

01865 = The Beginner's
Handbook of Amateur
Radio—2nd Editon

by Clay Laster
Comiunes theory and practice in an
easy-lo-understand format. and
provides information for choosing
and wstalling radwo recewvers and
ransmiticrs, anicnnas. [FAMsms-
sion hines., and w1 equipment. 44K
pages, 291 illustrations.  $18.50

(TR1S = The RATTY Listener
by Fred Osterman
Compiles 1ssues | through 20 of the
RTTY Listener Newsletter. Con-
tins up-to-date, hard-to-find in-
formation on advance RTTY and
FAX monitoring techniques and
frequencies. 156 pp. $19.95

05C63 » Commodore 64
Troubleshooting & Repair
Guide by Robert C. Brenner

Step by step throogh the complexi-

ties of making simple repairs to

vour Commodore 64 $19.50

I0A345 » Beam Antenna
Handbook

by William Orr WoSAL/
SMtuwart Cowan W2LX
Yagi beam theory, comstruction.
operation. Wire beams. SWR
curves, Matching systems. A
“must’’ for senous DXers. $11.95

01AST = The Shortwave
Listener's Antenna
Handbook by Robert J. Traister
Beef up shortwave reception ca-
pacity and increase listcmng enpoy -
ment casily and incxpensively
$12.00

12E76 = Basic Electronics
FPrepared by the Bureau of
Naval Personnel
Thoroughly revised in 1972, Cov-
ers the important aspects of applied
electronics and electronics com-
munications.,

567 pp. $10.95

I2E41 » Second Level Basic
Electronics Prepared by the
Bureau of Naval Personnel
sequel o Basic Electronics . thor-
ough treatment of the more ad-
vanced levels of applied electron-
ws. Includes microwave receiving
and transmitting. Hundreds of ex.
cclient disgrams. 325pp.  $7.50

10M44 = World Atlas

by Radio Amateur Callbook Inc.
20 pp. of full color, BX" x 10R ",
contains North Polar projection of
the world; maps of all seven conti-
nents, West Indies/Canbbesn area,
and Pacific Ocean $5.00

01P22 = The Packet Radio
Handbook
by Jonathan L. Maye KR3T
.un excellent prece of work.
Well worth reading for both the
expenienced and the new packa-
teer . . . the definitive guide to ama-
teur packet operation.

—Liwyn Reedy WIBEL

_ whal you need to be i successful | yicals. Build tuner and SWR | beacon listings from 14MHz 10 | more! $5.00 Only $14.50
AR3193 » Weather Satellite | DXcr. The reader will learn about | bridges. | $8.00 | 24GHz. 36.00 03C09 » Short
Handbook (4th Ed. equipment, antennus, propagation : : ; * Shortwave
by Dr. M‘ﬁﬁm]ﬂﬂﬂﬂr ﬁ:]ﬂ[;rﬂ:lpm I ull mmmiy o | AR0348 * QAP Notebook AR2043 » Complete DX'er | ypogog « Space Almanac Clandestine Confidential
Hot off the Press! Expanded and | understand. 128 pages.  $6.00 by Doug DeMaw WI1FB 2nd Ed. by Bob Locker WOKNI by Anthony R. Curtis KAKXK by Gerry L. Dexter
vised flect : 4 ; Presents construction projects for Learn how to hunt DX and obtain Extraordinary book. Captures the | Covers ull clundestine broadcast-
TRYANGL by infiect (Y-S Wesihes - hard-0-get QSL cards.  $12.00
fax satellite technology,  $20.00 AR2197 « Data Book the QRP operator, from a simple | | 1are- getQ - o | breathtaking recent news from | ing, country by country; tells fre-
Valuable ml:[ tn?tlu! RF design engi- | watt crystal-controlled transmitter | AR3169 « QRP Classics space. Includes about 40 pages on | quencics, other unpublished infor-
AR3290 = Companion Soft- neer, techmician, radio amateur, o more complex transceiver de- | Collection of articles from lagt 15 | Amateur Radio satellites. Find al- | maton: spy, insurgents, freedom
ware for Weather Satellite | and experimenter. Commonly used | signs. $6.00 | yre of ARRL publications on build: | most anything you might want 1o | fighters, rebel, anarchist radio,
H_lnﬁoult : tables, charts, and those hard-1o- | AR1250 « Log Book— ing receivers, transmitters, tran- | know about man’s trip to the stars. | secret radio. Current publication.
S 4" MS-DOS floppy $10.00 | remember formulas. $12.00 Spiral $3.50 | sceivier, accessorics. 288 pp. $12.00 | 960 pages. $20.00 | 84 pages. 850




'(C33 = How to Work the
Competition into the
Ground & Have Fun Doing It
by John T. Molloy
merica’s top consultant reveals
s proven lechnigues for dramati-
Ily increasing how much work

udo. . in half the ime!l.  $9.95

AS10 = Air Scan Guide to
Aeronautical Communica-
tions (5th Edition)
by Tom Kneitel K2AES
ost comprehensive guide to mon-
ring aeronautical communica-
n in the US. Expanded to cover
Canadian land awrports and
aplane bases. plus listings for
ntral America, the Canbbean,
wrth Atlantic, and the Pacific
rritories, $14.95

D91 = 1991 Shortwave
Directory (7th ed.)

by Bob Grove
tensively revised, the new 1991
ortwave Directory is the con-
nmate DXer’s hible for the first
MHz of radio spectrum,_includ-
- up-to-date and accurate VLF
ormation as well. 270 informa-
n-packed and illustrated pages in
wenient 8% x| | format profes-
nally bound $21.95

V221 = US Military
communications (Part 1)
als with US Military communi-
on channels on shortwave
vers frequencies, background
point to point frequencies for the
lippines, Japan and Korea, Indi-
and Pacific Oceans, and more.
} pages. $12.95

vi222 = US Military
~ommunications (Part 2)
vers US Coastguard, NASA,
P. FAA, Dept, of Energy, Fed-
| Emergency Management
ency, Disaster Communica-
15, FCC, Dept. of Justice. From
KC 109073 KC. 79 pages.
$12.95

12231 = US Military
~ommunications (Part 3)

s part completes the vast overall
juency list of US Military ser-
%, from 8993 KC 1o 27,544

10A343 » All About Cubical

Quad Antennas
by William Crr WGSAT/

Stwart Cowan W2LX
The **Classic’” on Quad design,
theory, construction, operation.
New feed and matching systems.
New data. $9.50

10A344 = The Radio Amateur
Antenna Handbook

by William Orr W6SAL/
Stuart Cowan W2LX

Yagi beam theory, construction,
operation. Wire beams. SWR
curves. Matching systems. A
“must”” for serious DXers. $11.50

10A 346 = Simple, Low-cost
Wire Antennas for Radio
Amateurs
by William Chrr W6SAL/
Stuart Cowan W2LX
All New! Low-cost, multi-band an-
tennas: inexpensive beams. “‘ln-
visible'™ antennas for hams n
“tough™ locations! New data.
$11.50

10A342 =« All About Vertical
Antennas
by William Crr W6SAL/
Stuart Cowan W2LX
Effective. low-cost verticals 10-
160 m, -DX, multiband; compact
verticals for small spaces; ground-
ing; test equipment; lightening.
$10.50

104347 = All About VHF
Amateur Radio

by William Orr W65AT

DX propagation, VHF Yagi and
Quad beams, rcpeaters and how
they work, OSCAR sateliites and
how o use them 511.95

(3R02 » RTTY Today

by Dave Ingram K4TWJ]
Only up-to-date RTTY book 1n ex-
istence. Coversall facets of RTTY.
Most comprehensive RTTY guide
ever published. Fully illustrated. A
must. 112 pages. $8.50

(V11 * The Basic Guide to
VHF/UHF Ham Radio
by Edward M. Noll
This book provides a first rate 1n-
troduction to life on the 2.6 and
125 meter bands as well as 23, 33,

(09542 » The Scanner
Listener's Handbook

by Edward Soomre N2BFF
Get the most out of your scanner
radio. Covers getting started. scan-
ners and receivers, anlennas, coax-
1al cable, accessories, computer
controlled monitoring, more.

$14.95

01D45 » The lllustrated
Dictionary of Electronics,
5th Ed.
by Rufus P. Turner
and Stan Gibilisco
Featuring more than 27,000 en-
tries, an exhaustive list of abbrevi-
ations. and appendices packed with
schematic symbols and conversion
tables; this 1s by far the most com-
prehensive dictionary ol practical
glectronics and compuler terms

available. 720 pages $26.95

(01CHO = Master Handbook of
1001 Circuits—Solid-State
Ed. by Kendall Webster Sessions

With this outstanding reference in

hand, electronics hobbyists and

professionals will never have Lo
search for schematics again, Com-
pletely updated, the book is thor-
oughly indexed and all 1001 cir-
cuits are clearly illustrated. 420 pp.

$19.50 soft cover

(}35208 » Radioteletype
Press Broadcasts

by Michael Schaay
Covers schedules of Press Services
by ume, frequency, and country
broadcasting in English, French,
German, Spanish, and Portuguese.
Detailed Press Agency Portraits.
120 pp. $12.95

(15E94 * Crash Course in
Electronics Technology

by Louis E. Frenzel Jr.
With a proven format of pro-
grammed instruction, this book
teaches yvou the basics of electricity
and electronics in a step-by-step,
casy-lo-understand fashion.$21.50

| 1T&8 » Tune inon Telephone

Calls by Tom Kneitel K2AES
Formatted as @ trequency list with
detailed description of each service
and its location in RF spectrum.
Provides basic mtormation for casu-
al listeners getting started and de-
tails for ardent enthusiasts. $12.95

(9P33 = The Pirate Radio
Directory 1990 Edition
by George Zeller
Contains data on some 100 pirate
stations active during 1989, How to
tune i pirate broadcasts and get
(JSLs from the stations. $7.95
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ously. a serious blunder which you should take advantage of
before we discover it. This is the only world map in black

and white 50 you can colorint

Further, it has almost all of the official IARU 400 countries

he countries as you work them!

(ITOL » Transmitter
Hunting: Radio Direction
Finding Simplified
by Joseph D. Moell KOV and
Thomas N. Curlee WB6UZZ
336 pages, 248 illusts, $17.50

(03K205 » Guide to Radio-
teletype (RTTY) Stations
by J. Klingenfuss
Updated book covers all RTTY sta-
tions from 3MHz-30MHz. Press,
Military, Commercial, Meteo,
PTTs. Embassics, and more.

105 pp. $12.95

155003 « Communications
Satellites (3rd Edition)
by Larry Van Horn
Chapters on channelization band
plans, transponder identification.
internabional satellites, more. $7.00

(07A66 » Aeronautical
Communications Handbook
by Robert E. Evans
Exhaustive. scholarly treatment of
shortwave aeronautical listening.
Well organized. up-to-date

266 pp. $19.95

(7R20 = A Radio Journal
1912-1840

By Russ Rennaker WOURC
A fascinating trip through tme,
Easy to read and informative. edu-
cational and enlertaining. A trip
down memory lane to the carly
days of radio. $7.95

(4M55 « GGTE Morse Tutor
(Advanced Edition)

From beginner to extra class in

ecasy scll paced lessons. Code

| speeds from | o over 100 words

per minute. Standard or Farns-
worth mode. Adjustable Tone fre-
guency. Create your own drills,
practice or actual exams. Exams

. conform to FCC requirements. 3%

floppy for IBM PC, XT. AT, PS/2
or compatibles $29.95

|IRF13 = The ““Top Secret’
Registry of US Government
Radio Frequencies (7th Ed.)
by Tom Kneitel K2AES
This scanner directory has become
the standard reference source for
frequency and other important in-
formation relating to the communi-
cations of federal agencies. 25 to

(13504 » The Hidden Signals
on Satellite TV

by Thomas P. Harrington
and Bob Cooper Jr.
Tune in thousands of Telephone.
Data, Telex, Teletype, Facsimile
Signals on most of the TV Satel-
lites; plus all subcarriers. Covers
cquipment, hookups, where 1o
ne. 234 pages. $19.50

01P68 # Pirate Radio Stations:
Tuning Into Underground
Broadcasts by Andrew K. Yoder
Comprehensive guide o tuning in,
identifving, and contacting the
maost unpredictable stations on the
radio spectrum. 192 pp.  $12.50

01A70 = Practical Antenna
Handbook by Joseph J. Carr
Design. build, modify. and install
your own antennas. Carr, a 20-year
veteran of techmical writing, has a
unigue ability 1o present complex
techmical concepts in an easy-lo-

understand way. 416 pp.  $21.50

| 1F52 = Ferrell’s Confidential
Frequency List
Compiled by A.G. Halligey
All frequencies from 4MHz-28MHz
covering ship, embassy, areo, Vol-
met, Interpol, numbers, Air Force
One/Two, moreé 376 pp. $19.50

| ISR97 = National Directory

of Survival Radio

Frequencies

by Tom Kneitel K2AES

Handy and concise reference guide
to high interest communications
frequencies required by survival-
ists. Includes chapter on building
CMErgency communications anten-
nd systems. $8.95

1i5M11 = Scanner Modifica-
tion Handbook by Bill Creek
Provides straight forward step-by-
step instructions for expanding the
operating capabilities of VHF
scanners. Filled with interesting
text, helpful photos. tables. and
figures, $17.95

IEED6 » Guide to Embassy
Espionage Communications
by Tom Kneitel K2ZAES
Candid and probing examination of
worldwide embassy and {alleged)
espionage communication systems
and networks. Extensive nation-

by-nation directory of embassy sta-
$10.95

18 pages. $12.95 | and 70 CM $6.50 | on it. which no other map at any price has. 470 MHz. $19.95 | tions is included.
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Number 28 on your Feedback card

Ranpbom outpPuT

14.313 MHz

| happened to scan by 14.313 MHz
the other day, and | couldn't believe
what | heard. The same people who were
demonstrating their ignorance over two
years ago are STILL on that same fre-
quency . . . arguing the same stupid points
.. .being QRMed by the same idiots. . .
blah blah blah. . _vyak yak yak.. .yawn,
yawn.,

| have managed to keep my nose out
of this little ego battle, figuring that as
soon as the participants got bored they
would move on to other pursuits befit-
ting their intelligence—like finger paint-
ing. Sure, I've mentioned in passing
how dumb the whole thing is, but | haven't
really addressed the issue directly. The
thing that has bothered me the most
about the whole ridiculous mess is that
it takes up a good chunk of the 20m phone
band, which keeps the rest of us from
using those frequencies for more produc-
tive and enjoyable purposes. | also get a
bit angry every time | remind myself that
this demonstration of idiocy on the part of
American amateurs is being monitored
by people all over the world. Some of
those foreign listeners will remember what
they've heard from the U.S. hams when
it comes time to ask for favors at the
next WARC. | have also spent a little time
considering the example these brainless
wonders are setting for newcomers or
potential hams.

| went so far as talking to one of the
participants a few months ago. | wanted o
see for myseli if this guy is as big a fool as
he appearsto be. Yup.. heis.

I've sought out and listened to the so-
called bulletins. Total tripe.

I've even spent several hours just moni-
toring that portion of 20m, where most of
this crap is displayed. I've listened to all
sides. |'ve heard hour after hour of non-
identified, intentional QRM.

I've heard virtually everyone who con-
siders himself involved in this mess and
what they have to say.

Here's what |'ve discovered .

What we have here, ladies and gentle-
men, is a small group of very lonely peo-
ple. The biggest thing in their life—THE
BIGGEST—is the small bit of attention
they are able to capture by being pomp-
ous and boring on 14.313 MHz, These
peoples’ lives are so utterly devoid of any-
thing even remotely worthwhile, they have
resorted to the only thing they know to
justify their existence. They have created
a situation, and placed themselves at the
focus of it, for no other purpose than to
give themselves a reason to get out of bed
in the morning. Instead of working con-
structively and through proper channels to
correct what they see as a problem on the
amateur bands, these self-appointed
keepers of the radio truth have personal-
ized their disagreements. They're not in-
terested in solving problems. Their only
mativation is ego gratification. These are
true outsiders, folks. The kind of geeks
that even the nerds won't associate with.
It's funny how important something can
become, when the rest of your life is so
unimportant.

Try to look at this situation as if you had

David Cassidy N1GPH

just come across it today. What would your
reaction be? | have explained the conflict
to several people who were totally un-
aware of the whole thing. Every single per-
son had the same response: "Aren’t there
more important things in the world to
spendtime and energyon?’’ All of my non-
ham friends who have asked for an expla-
nation of the utter foolishness they hear
coming out of my speaker have simply
laughed. They're not just laughing at
those heard on the radio, they're laughing
at the entire amateur radio community for
letting such a stupid situation take up so
much time, thought and energy. They're
laughing at you and me, friend. | can't say
that | blame them.

So. . .what's the solution? True to form,
the ARRL's response was something like,
“We're not involved: It's not our prob-
lem." So much for the self-appointed
voice of Amearican amateur radio.

The FCC, trying to allow us to fulfill our
promise of being ‘'self-policing,'' has
asked those invoived to work out their dif-
ferences. Since those involved have no
interest in working out their differences,
this has had no effect. Remember, these
bozos are getting a barrelful of seli-impor-
tance out of this. They have actually con-
vinced themselves that what they think is
important—enough to cause the inconve-
nience of thousands of amateur radio op-
erators around the world. Even though the
FCC has warned us that if they have to
step in to solve the problem they will do so
by a swift and privilege-revoking rule
change, all the participants can do is con-
tinue to bother the FCC with their petty
grievances. In frustration, the FCC has
stepped up their monitoring and started to
levy some stiff monetary penalties (though
| haven't heard of anyone who has had his
license revoked). The operators who have
received fines are wearing them like a
badge of honor, further proving their utter
stupidity.

One thing that we all can do is make
sure we are not providing an audience for
these clowns. (This is why you will notice
that | haven't mentioned anyone’s name
or callsign. | know who they are, but | sim-
ply refuse to feed their egos by printing
their names or callsigns.) If you are moni-
toring the frequencies, you re part of the
problem. If you're monitoring the frequen-
cies AND throwing in an unidentified com-
ment every now and then, you are causing
intentional interference.

If you've spent any time around children
you know that they will do almost anything,
including misbehave, to get an adult's at-
tention. Sometimes the best thing an adult
can do when a child is misbehaving is
leave the room until the child discovers
that his bad behavior will not be rewarded
by the attention he craves.

That's what we have here. We have a
small group of children who are dis-
playing their desperate need for attention.
If we continue to give it to them, we are
just reinfercing their behavior. If we all
could just leave them alone, they would
eventually discover that nobody's listen-
ing. Nobody cares. The adults have left

the room. |Gl
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Number 29 on your Feedback card

ProraGgaTtion

Jim Gray Wi1XU
210 Chateau Circle
Payson AZ 85541

Almost Excellent

You may expect the usual con-
ditions that prevail around the
equinoxes when the ionosphere
recovers from its winter doldrums
and becomes active again for HF
DXing. Since we are slightly past

Jim Gray W1XU

of, say, 175 or more. Increasing
magnetic A" indexes and de-
clining solar flux will mark the fair
(F) or poor (P) days for you. One
advantage of these days and
nights of equal length is the op-
portunity for excellent gray-line
propagation along the paths of
dawn and dusk around the world.
Use these times to your best
advantage. gl

the peak of sunspot Cycle
22 and beginning the slow
decline in solar activity,

EASTERN UNITED STATES TO:

conditions will be excel-

lent. However, they might
not be quite as good as

conditions during this
month in 1989 and 1990.

That is, solar flux may be

down a bit compared to
those two years, and there

are likely to be more fair (F)

than good (G) DX condi-

tions (see the calendar be-
low).

You can always deter-
mine when to operate un-

der the best possible condi-
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tions by using three
sources of information: the

daily propagation forecast

chart, the band-time-direc-

tion chart, and WWV at 18 |

minutes after each hour.

With these sources, you

can pick the best possible

times to work that DX you
are looking for.

In general, the first two
weeks are expected to
have better conditions than
the last two weeks. But, as
usual, there will be occa-
sional good (G), fair (F),
and poor (P) days inter-
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mixed.

A good (G) day will show

low planetary “A" indexes

(below 10 or so) when the

magnetic field is quiet, and
a relatively high solar flux
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F1-411E/

* (One-Touch imtdnt Ht‘t,‘aﬂ of
= Favorite Channel
* Built-in VOX

» 10 Battery Saving Sampling Rates

Hold Your Own.

Power Output: W/FNB-17: 2.5 Waits

* PTT/Keypad Lock (FT-411E); 2.0 Watts (FT-811); 1.0 Wan
* Includes: CSC-35 Vinyl Case. (FT-911)—W/FNB-125: 5.0 Watts
11 1 1 NC-28B 117 VAC Wall Charger.  (FT-411E): 5.0 Watts (FT-811):
~ BeltClipand FNB-17 Ni-Cad 1.0 Watt (FT-911)
.! - Battery. ChannelSteps: 5.10.12.5.20&25kHz
Compact FM Handhelds * Accessories/Options: FNB-12S  CaseSize: 2.2(W)x5.0(H)x 1.3(D)in.
The lightweight and compact - ﬁm}ﬂaﬂery MH-12A2B Weight (Approx.): 13.4 0z.(FT-411E):
FT-411E offers superb operating  ~— . MH-19A2B Mini 13.4 oz. (FT-811):15.2 0z. (FT-911)
convenience and an incredible Euma’hﬁc MH-18A2B
array of features. Such as, , Lapel Speaker and LCC-25
* 49 Memories _ __ CustomLeather Case. F I -470
= 2 Independent VFOs S
* Built-in CTCSS (Encode/Decode) = Speoncations  Compact Dual Band
= Automatic I’D\iw i;iml &Eqﬂ.?x“ ¥ e L Toem
) mmible CRERR : MHz, TX: 44— 148MH2(FT-411E): b
:ia' Ak Kevi i 430-450 MHz (FT-811);: 1240- M Transceiver
« 10 Memory Aut GO MEEET-911) Compact. .. Powerful. .. Economically

Priced. The FT-470 provides “true”
Dual Band Operation so vou can trans-
mit on one band while monitoring or
scanning on the other band.

Plus these features:

* 42 Memories

* 2 Independent VFOS

* Built-in CTCSS (Encode/Decode)

* Automatic Power OfT (APO)
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KENWOOL

Our new TS-850S just made the
competition obsolete

No competition class transceiver
is even in the same ball park as
the TS-850S.

You'll find a superior inter-
modulation dynamic range of
108 dB throughout the entire 100
kHz to 30 MHz range.

Kenwood's TS-850S is the
only transceiver to feature Digital
Signal Processing (DSP) — in both

Other advanced technology
in the TS-850S includes 10 Hz
step dual VFOs, multi-mode scan-
ning, full and semi break-in CW,
superior interference reduction,
keyer, dual noise blanker, and
RIT/XIT. 100 memory channels
store, transmit, and receive
frequencies independently. High
boost for SSB signal “"punch’

AT-300 160 -10 m external antenna tune
AT-850 160-10 m internal antenna tune
DRU-2 Internal digital recording unit.
IF-232C Computer interface. PG-2X
DC cable. PS-52 Power supply. SO-2
TCXO. SP-31 Matching external speake
VS-2 Voice synthesizer. YG-455C-1 500
Hz CW filter for 455 kHz IF. YG-455CN-
250 Hz CW filter for 455 kHz IF. YK-88C-
500 Hz CW filter for 8.83 MHz IE
YK-88CN-1 270 Hz CW filter for 8.83
MHz IF. YK-88SN-1 1.8 kHz SSB filter fo

transmit and receive modes (with  Microphone supplied. 8.83 MHz IF.
the optional DSP-100). This feature The Kenwood TS-850S. All KENWOOD U.S.A. CORPORATION
provides such greatly enhanced ~ band. Allmode. Oneyearwarranty. 5o Box 25745 2201 £ Domirgues Steec O~
signal purity and richness that In a class by itself! Long Beach, CA 90801-5745
you'll want to experience it, to Key options S B e L LGS CANADA ING.
fully appreciate it. DSP-100 Digital Signal Processor. Mississauga, Ontario, Canada L4T 4C2
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