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Shown with
yonal touc
tone pad

® The first and most thorougaly field
tested hand-held synthesized radio available.
801 channels in the palm of your hand.

® Simple to operate. (You don’t need a
degree in computer programming)

¢ Heavy duty battery pack al.ows more
operating time between charges.

® External microphone capability

e The lowest price ever...$299.00

® The S-1T (With touch tone pad
installed)...$339.00

The Tempo line also features a fine line of extremely compact
UHF and VHF pocket receivers. They're low priced,
dependable, and available with CTCSS and 2-tone decoders
The Tempo FMT-2 & FMT-42 (UHF) provides excellent mobile
communications and features a remote control head for hide-
awa rr.ountlngh

The Tempo FMH-42 (UHF) and the NEW FMH-12 and FMH-15
{VHF) micro hand held transceivers provide 6 channel
capability. dependability plus many worthwhile features at a
low price. FCC type accepted models also available.

Please call or write for complete information. Also available
from Tempo dealers throughout the U.S. and abroad.

TOLL FREE OROER NUMBER: (800 421-6631
For all states except California.

Butler, Missouri 64730

the first in synthesized
portables gives you

the broadest choice
at the lowest price

v S5

only synthesized hand-held offering 5 watts
put. (Switchasle for 1 or 5 watt operat-on)

* The same dependability as the time proven S-1.
Circuitry that has been proven in
more than a million hours of operation.

* Heavy duty battery pack.

* External microahone capability.

*K The S-5’s excit.ng low price...only $349.00

%X With touch tone pad $399.00

SPECIFICATIONS

Frequancy Coverage: 144 to 14& MHz

Channel Spacing Receiv2 e=erv 5 kHz
transmit Sin Zlex or
*600 tHz

Power Requirements: 9.6 VD2

Current Drain 17 ma-stady

500 ma-transnit

50 ohms

)

SUPPLIED ACCESSORIES
Telescoping whip antenna. ni-cad battery
pack, charger

OPTIONAL ACCESSORIES
12 Button louch tone pad (not installed)
$39 e 16 Button touch tone pad (not

Antenna Impedance installed). S48 e Tone butst generator

62 M mx $29.95 e CTCSS sub-audible tone contro!
R 190mnr]rmx( 2e ,r(nz 5 $29.95 * Rubber flex antenna: S8 o Leather
AT holster: $16 e Cigarette li mer:rlug mobile
Weight 17 0z charging unit; $6 e Matching 30 watt
Sensitivity Better t1an 3 output 13.8 VCD power amplifier (S30)

$89 e Matching 80 watt output power

microzoltz rominal for amplitier (S80) $149

The Tempo S-2

Tempo is first again. This time with a superior quality synthesized 220 MHz hand
held transceiver. With an S-2 in your car cr pocket you can use 220 MHz repeaters
throughout the U.S. It offers all the advanced engineering, premium quality
components and exciting features of the S-1. The S-2 offers 1000 channels in an
extremely lightweight but rugged case.

If you're not on 220 this is the perfect way to get started. With the addition of the S-
25 (25W output) or S-75 (75W output) Tempo solid state ampilifier it becomes a
powerful mobile or bas2 station. If you have a 220 MHz rig, the S-2 will add
tremendous versatility. Its low price includes an external microphone capability,
heavy duty ni-cad battery pacxk, charger, and telescoping whip antenna.

Price...$349.00 With touch tone pad...$399.00

TEMPO VHF & UHF 30LID STATE POWER AMPLIFIERS

Boost your signal. . . give it the range and clarity of a high powered base
station. VHF (135 to 175 MHz)
Drive Power Output Model No Price
2W 130W 130A02 $209
10W 130W 130A10 $189
30w 130W 130A30 $199
2w 80W B80A02 $169
10W EOW 80A10 $149
30w 0w 80A30 $159
2W SOW 50A02 $129
2W J0W 30A02 S 89

UHF (400 to 512 MHz) models, lower power and FCC type accepted models
also available.

Calif. residents please call collect on our regular numbers. [ 4
11240 W. Dlympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calil. 92801 714/772-9200
8158/679-3127

Prices subject to change withowt notice.
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" FACTORY DIRECT SALE!!

MARK I
Save $105.90

MARK IV
Save $112.90

At greatly reduced prices.
Mark Il and IV accessories.

Introducing the new Mobile
Amplifier Charger.

Battery and Five free Xtal pairs
of your choice with radio.

Mobile Amplifier Charger and Amplifier Specifications

MOBILE AMPLIFIER FEATURES

POWER (Watts) :
Useable In Qut 1‘3.“3';,1; : e S5-watt audio amplifier for external speaker.
yp)  (Typ) |+ Automatic fast/trickle charge
WMH 44077 Mobile Amplifier Charger 1-6 4 40 5.0 V& Front panel Touch-Tone* Padwhich allows
WMH 480TT Mobile Amplifier Charger 1-6 4 85 15.6 i generation of DTMF tones.
WA 440 Broad Band Amplifier 1-6 4 40 48 : ¢ Over and under mounting bracketforunder
WA 480 Broad Band Amplifier 1-6 4 85 155 \ dash, floor mounting or base station use
WA 2080 Broad Band Amplifier 1095 20 90 1.0 | * AKeylockingfeature for security
t * Mobile antenna connect
(Detach Here
MODEL NUMBER SALE PRICE
MARK Il 1 and 2.5 Watt 2m HH $189.00
MARK IV 1 and 4 Watt 2m HH Radios 212.00
(Includes battery and 52/52 plus S Xtal pairs of your choice)
BC-2 Desk Battery Charger 31.00
BP-4 Extra Battery Pack 19.00
LC-3 Leather Case 15.00
LC-3P Leather Case for Touch-Tone* Pad 15.00
TTP Touch-Tone* Pad (Factory Installed) 48.50
MC-12 Mobile Charger Only 135.00
WMH 440 40W Mobile Amplifier Charger 199.00
WMH 480 80W Mobile Amplifier Charger 271.00
WMH 44077 40W Mobile Amplifier Charger with Touch-Tone” Pad 240.00
WMH 480TT 80W Mobile Amplifier Charger with Touch-Tone* Pad 309.00
WA 440 40W No Tuning Amplifier for Portable Radios 108.00
WA 480 80W No Tuning Amplifier for Portable Radio 181.00
WA 2080 80W No Tuning Amplifier for Mobile Units 147.00
10: Wilson Electronics . A, e
49288 South Polaris Avenue ety charen VisA
Las Vegas, Nevada 89103 Ll
Ship me all indicated on above chart. ]
Check Money Order MC L1VISA

Expiration Date

/

/

Address

State Zip

Shipping Prepaid — Nevada Residents Add 3% % Sales Tax

e

v~ Reader Service—see page 179
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Contributions in the form of manu-
scripts with drawings and/or photo-
graphs are welcc.ne and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please
enclose a stamped, self-addressed
envelope with each submission. Pay-
ment for the use of any unsolicited
material will be made upon accep-
tance. All contributions should be di-
rected to the 73 editorial offices.
“How to Write for 73" guidelines are
available upon request.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-3873, 924-3874

Advertising Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-7138, 924-7139
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To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming-
dale NY 11737. For renewals and
changes of address, include the ad-
dress label from your most recent
issue of 73. For gift subscriptions, in-
clude your name and address as well
as those of gift recipients. Post-
master: Send form #3579 to 73
Magazine, Subscription Services,
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Subscription
problem or
question:

Write to 73 Magazine, Subscription
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dress label.
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Edition — University Microfilm, Ann
Arbor M| 48106.

W2NSD/1

NEVER 5SAY DIE

editorial by Wayne Green

ASIA FLEW

Next October, if you can get
away, you should go on the IEEE
tour of Asia. You'll love it.

Sherry and | went in 1979 and
it frustrates me to have that
much fun without getting others
to enjoy it with me. How would
you like to get a ham license in
Korea and get on the air as a DX
station for a while? How would
you like to meet the only ham on
Taiwan, Tim Chen BV2A? Or get
together with most of the active
hams in Hong Kong for a din-
ner...and some operating? A
visit to the hundreds of elec-
tronics stores in Tokyo's Aki-
habara section is something
you will see nowhere else on
Earth.

The tour was set up to coin-
cide with electronic shows in
Taipei, Osaka or Tokyo, Seoul,
and Hong Kong. These shows
have the latest in consumer
electronics, including some
ham gear, plenty of microcom-
puters, calculators, digital

watches, hi-fis, TVs, TV
cameras, and VTRs. If you are
able to come hack without some
gadgets, you are better than |
am. We brought back a Sanyo
midget TViradio/clock, a mu-
sical calculator, and a calcu-
lator watch exactly like the
Seiko, but at about half the $275
Seiko price.

The hams on Guam are dying
to meet you and set up one hell
of a party. So are the hams in
Hawaii . . . so you can get some
“rest” on the way back. The
whole tour was under $2000 per
person, which is very reason-
able considering that they put
on a lot of free dinner parties
and entertainments. If we can
get about 20 hams to go on the
next trip, | think we can work up
hamfests in at least seven coun-
tries. Game?

HLOWG
The hams in Korea made my
visit there unforgettable. I'd
stopped off there on a flight

S O®Y

HEADQUARTERS UNITED NATIONS COMMAND/

UNITED STATES FORCES,

KOREA APO 96301

CERTIFICATE OF AUTHORIZATION
FOR AMATEUR RADIO STATION

This s to certify thot Rodic Station

Suy o i on officil omotewr

rodio stotion ovthorized by the Commander in Chief, United Natioms Commond/
Commander United States Forces Korea, for operction under the comtrol ond

spervision of WAYNE OREEN

This outhorizetion

s whject 1o the terms of the current reguictions governing amatewr  radio

operctions in Koreo, ond will remoin

isue  unless  sooner revoked or  modified.

Cortificate No 21070
Date 0 A T 1979

volid for two years from the dote of

1/«
YA ot

: Signal Officer

W2NSD/1 became HLIWG in Korea, courtesy of the UN Command.

around the world in 1959, back
when Seoul was a large village
more than a city. Today it
stretches for miles and has a big
shopping district, complete with
several department stores.

Sgt. Charles Milhans WA7QYI
/HLYUN took off several days to
show Sherry and me around
Korea. He's there with the rather
sizeable U.S. contingent. My
ham ticket had been arranged
ahead of time and was quickly
issued by the U.S. Amateur
Radio Operations Director, Ma-
jor Smith. Charlie then got us
together with Mike Wengert
HMOOM, an American living in
Seoul as a civilian. Mike is a
Korean-speaking radio com-
mentator who runs a weekly ra-
dio program telling the Koreans
about the reactions of the rest
of the world to events in Korea.

Mike and Charlie took us all
over town, interpreting for us
where needed and introducing
us to the marvelous Korean
food. I'd heard a lot about kim-
chee, a fermented cabbage,
which is served with almost
every Korean meal. Not being a
big fermented food fan, | ap-
proached it with hesitation. It
was great! It had some of the
tang you get with hard cider
which is fermented.

The most exciting part of the
visit to Korea was the trip to put
my foot into North Korea. I'm a
collector of countries visited, so
I hate to make a trip without add-
ing at least one more country,
even if it is only a step over the
border. In this case, Charlie had
been talking with Chris Wen-
strom HLIKL, one of the Swe-
dish team minding the South
Korean border at Panmunjom,
and had made arrangements for
us to come up and visit.

Charlie, Sherry, and | started
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New 2-meter direction.

A compact transceiver with FM/SSB/CW plus...

TR-9000

Kenwood's done it again! Now, it's the exciting
TR-9000 2-meter ali-mode transceiver...com-
plete with a host of new features. Combining
the convenience of FM with long-distance SSB
and CW in a very compact, very affordable
package, the TR-9000 is the answer for any
serious Amateur Operator! Versatile? You bet!
Because of its compactness, the TR-9000 is
ideal for mobile installation. Add on its fixed-
station accessories and it becomes the obvious
choice for your ham shack!

TR-9000 FEATURES

3

FM, USB, LSB, and CW .. all popular modes

Compact size.. . only 6 11/16 inches wide X
2 21/32 inches high X 9 7/32 inches deep

Digital dual VFOs .. with selectable tuning
steps of 100 Hz, 5 kHz, and 10 kHz, conve-
nient for each mode of operation

Digital frequency display .. five, four or three
digits, depending on selected tuning step

« Noise blanker

Extended frequency coverage .. 143 9000

148.9999 MH2z
Five memories

M1- M4 . for simplex or + 600 kHz repeater
offset
M5 . for nonstandard offset (memorizes

transmit and receive frequency independently)
Scan of entire band = automatic busy stop
and free scan

SSB/CW search . sweeps over selectable
9.9-kHz bandwidth segments, for easy
monitoring

UP/DOWN microphone (standard)
sounds with each frequency step

"beep

eliminates pulse-type noise
on SSB and CW

» Low-noise, dual-gate MOSFET and two-stage

monolithic crystal filter for improved receiver
front-end characteristics

RIT (receiver incremental tuning) for SSB and
CW  effective even on memory channels

RF gain control

« CW sidetone

« Automatic selection of AGC time constant
with MODE switch (slow for SSB and fast
for CW)

« Improved power module for reliabie and stable
linear RF output

« Selectable power outputs = 10 W (HH/1 W
(LOW
- Mobile mounting bracket easy to mount

with quick-release levers

« LED indicators ON AIR, BUSY, and VFO

o Accessory terminals on rear panel KEY.

BACKUP DC.STBY EXT SP.DC, TONE INPUT,
and ANT

See your Authorized Kenwood Dealer now for
details on the TR-9000. the new direction in
2-meter all-mode transceivers!

NOTE: Price, specifications subject to change
without notice and obligation

MATCHING ACCESSORIES FOR FIXED-STATION

OPERATION:
e PS-20 power supply
 SP-120 external speaker

e« BO-9 System Base... with power switch, SEND/
RECEIVE switch for CW operation, backup
power supply for memory retention (BC-1
backup power adaptor may also be used for
this application), and headphone jack

Subject to FCC Approval
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COMPUTER PROGRAMMING

Just after talking with W2NSD/1 from Seoul, using my HLIWG call,
this photo was snapped. Next to me is Namil Kim HM1HJ, seated is
Mike Wengert HMOOM, our new importer for Instant Software in
Korea, and on the right is Hea-Soo Ree HM1BO, the president of the
Korean Amateur Radio League. 10:15 at night there is 9:15 am the

same day back home.

out early in the morning on a bus
and arrived at the demilitarized
zone (DMZ) after an hour or so of
bussing from one small village
to another. It was a bit sobering
when we signed the agreement
that the U.S. would no longer be
responsible for us as we entered
the zone.

Chris took us all around the
border area, showing us the
meeting building, which is right
on the border, with the North Ko-
reans taking pictures of us every
inch of the way. They had tele-
scopic cameras for slides and
movies. We'd been warned not
to wave back when they waved

at us, the intent being to have
movies of us waving and imme-
diately call for a meeting be-
cause our waves were consid-
ered as obscene gestures and
thus a breaking of the peace
agreement. Without waving, we
went into the building, and, with
the North Koreans watching ev-
ery move and filming, we walked
about twenty feet into North
Korea . ..snapped some pic-
tures as proof...and hastily
went back into the South Kore-
an half of the building. Country
number 91 for me. Whew!

What I'd like to do next time is
have a bunch of hams along and

Richard Dykema

ADVERTISING
Aline Coutu, Mgr.
Kevin Rushalko

Nancy Ciampa
Marcia Stone
Louise Holdsworth
Jerry Merrifield
Lori Mugford

Rita Rivard

All of the main roads in Korea have these underpasses. The idea is
that should North Korea invade the country, explosives in the sup-
port columns would blow them away, leaving the roads completely
blocked by the debris from above them. This reminded me a bit of
the rails which are designed to spring up out of the roads (via radio
control) in Switzerland should they be invaded. These are on all
mountain roads and would most effectively stop tanks and other
traffic.

all bring those glasses with
Groucho eyebrows and big nos-
es...and everyone wear those
while visiting the place. That
ought to drive them crazy ... or
at least crazier.

We had a very nice lunch with
Chris and the Swedish peace-
keeping staff. It's much like a lit-
tie country club up there . . . with
the exception that things could
go to hell at any moment. After
lunch, | sat down and made a
few contacts with Chris’s rig.
Since someone had just been
kidnapped from our side the
night before, it was exciting to
walk along the border on a
wooded path, hoping that this
would stay a peaceful visit.

On our first night in Korea,
Sherry and | attended a dinner
arranged by the tour . . . adinner
show at the Sheraton Walkerhill
Hotel. The dinner was fine, but
the show was crummy ... not
quite up to Gong Show talent.
The next night, we had another
tour dinner and then went to
visit Charlie, where | got on the
air and worked a bunch of Ws.

The next night we went to see
Mike. The head of the Korean
Amateur Radio League (KARL),
Hea-Soo Ree HM1BO, came
over and visited, as did the
KARL Supervisor, Namil Kim
HM1HJ. | got on the air for a
while using Mike's rig and made
quite a few stateside contacts
...the best one being with
W2NSD, my home station at 73
Magazine, operated by Jeff
DeTray, the Assistant Publisher.

No sooner were we getting
used to modern day Seoul than
we were on the plane for Osaka
and a second electronics show.
The Japanese didn't have as
many incredibly loud hi-fi ex-
hibits as the show in Korea;
however, it was a much larger
show . . . spread out in three big
buildings. One was devoted
mostly to parts and equipment
modules and the other two were
consumer electronics, inciuding
quite a number of microcomput-
ers. The state of the art has pro-
gressed in the last year in color
home TV cameras. | was partic-
ularly interested in that because
I'd like to update my theory
audio tapes with video. . . incol-
or.

They had some food booths
at the show, so we lunched there
and then caught our tour bus for
a visit to the big shrine at Osaka.
A couple of rolls of film later, we
were bussed back to downtown
so we could see the department
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Ham Radio Center’s Best Price Guarantee

l. Shop a ill the | dealers wi I'OLL-FREE (WATS) L.

2. I'hen call HAN RADIO CENTER
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TR-7 DR-7 I'S-1208 09 ( Argonaut JO0-MX FT-1017

R-7/ DR-7 S-180S. DIFC 570 (Century 21 \stro-150 FT-1017ZD
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4. This guarantee on the above transceivers cxpires February 29, 1980.

NOTE: HAM RADIO CENTER limits legitimat

CALL TOLL-FREE

18003253636

FOR BEST PRICE GUARANTEE

8340-42 Olive Bivd. ¢ P.O. Box 28271 e St. Louis, MO 63132




Japan Airlines gets you ready for the world of chopsticks on your
way to Asia. Here's Sherry getting practice with some noodles.

A Japanese subway train is remarkably like those in our country . . .
with a few exceptions. First, they are incredibly clean. Even the
tracks are clean, with no papers or cans thrown down there. Second,
they are tilled with Japanese . .. and the ads are all in Japanese. A
ride is charged by the distance, much like the London Underground,
with short distances costing about 50¢ and longer about double
that.

stores. Whoops! There's a Mc-
Donald’s! | found a number of
our tour group inside pacifying
Big Mac attacks. | tested the hot
fudge sundae...just like the
ones in Nashua, New Hamp-
shire . .. not very good.

That evening, Mr. and Mrs.
Inoue (the president of Icom)
picked Sherry and me up for din-
ner. Naturally, they knew a
wonderful restaurant and we
had what was beyond a doubt
the finest Japanese dinner of
our lives. Tempura, Kobe steak,
the works. We enjoyed having a
chance to talk again, it having
been several years since they
had visited me in New Hamp-

YOKOTA

CLUg

YOKOTA AB JAPAN
APO SF 96328

There are enough Americans with microcomputers to have not just a
computer club, but a very active one. They hold meetings weekly and
fielded nearly a hundred for my talk.

8

Here | am shaking hands with Yasushi Oshima, the mayor of Osaka,
during my recent visit to that city. That's the key to the city hanging
around my neck . . . that and 100 yen got me a ride on the subway.
The mayor was most gracious, and, in addition to the key, he laid a
beautitul photo book about Osaka on me. His aide turned out to be
JE3DTA.

CHANCELLOR INSTI

Itisn’t very prepossessing . . . just a carved wooden sign over the en-
tryway. Upstairs are the offices of the China Radio Association, with
all but one of the membership being not licensed. The Association
publishes a quarterly magazine, with articles in the most recent
issue covering satellite business systems, sunspots, Skylab, the
radio and radar facilities at their new international airport, the
Marisat satellite system, working ability of computers, biomedical

instrumentation, and radio amateur activities.

shire. At that time we took them
up to the 73 Magazine repeater
site on some snowmobiles,
courtesy of Chuck Martin of
Tufts Electronics.

Prices are stiff in Japan if you
don’'t know your way around. |
made the serious error of having
breakfast in the hotel (Interna-
tional) the first day in Osaka. It
was not only crappy, it was $8.25
for just one breakfast. That was
a small glass of undrinkable bit-
ter orange juice, one over-easy
egg which was hard as a carp,
and a thick slice of cold toast.
Ugh.

When we decided to venture

out for dinner we took a taxi to
the downtown area, first going
to the department stores for
some shopping (and money
changing). The restaurants all
have very lifelike plaster models
of the foods in their windows,
complete with prices. We looked
over at least a hundred restau-
rants before settling on a
Chinese restaurant. It was right
across the street from a Baskin
Robbins and next door to anoth-
er McDonald’'s. The food was
fine and the prices moderate. . .
particularly for Japan. We decid-
ed to brave the subway system
to get back to the hotel ... and




ATR-6800

Truly a new dimension in digital communica-
tions, the ATR-6800 is more than a superb CW and
RTTY machine. It includes a user programmable
microprozessor designed to fully automate your
station.

Your ATR-6800 is ready to run in a “real world”
environment. A shielded metal box and extensive
RFI Ziltering allow side by side operation with your
kilowatt, and there is no need for extra attachments
or cumbe-some program loading.

Direct connection to your transceiver provides
total capability on CW and all Baudot and ASCII
speeds, both gresent and future.

For addit-onal performance specs, just use your
imagination . . . ATR-6800 with 9" monitor amateur
1 -2 SR O $1,995.

Ask your dealer for a full demo, or drop by.
MICROLOG CORPORATION, 4 Professional Drive,
Suite 119, Gaithersburg, MD. 20760. telephone (301)-
948-5307.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATIONS




Three bowls of dinner being cooked at one time on large Mongolian
barbeque stove. You pick out the meat you want, frozen and sliced
thin, add vegetables like you would at a salad bar, put on some hot
sauces, and they cook the whole works in about one-half minute.

You'll love it.

had no problem. It is easy to use,
being well marked, using the
French metro system of signs.
It's exciting to try something
new like that.

We spent a little more time

R&>5Y13
SPECIAL

seeing the electronics show the
next morning and then went to
see the mayor of Osaka. He
presented me with a key to the
city plus a gorgeous book of
photos of Osaka. His assistant

PORK

Ever eat a Mongolian? Very good taste ... when barbequed. The
spelling in Hong Kong is not a strong suit.
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Like | said, in China you usually have about a dozen to a table, with
alazy Susan in the middle of the table. This is kept full of food, with
many meals running to over a dozen different courses. Urp. These
people were part of our tour group . . . Bob Chen at right, our tour

leader.

turned out to be a ham.

After the key ceremony, we
went back to the hotel and had
lunch at a nearby American-type
restaurant. | had one more meet-
ing with a Japanese group want-
ing an exclusive license for our
Apple programs for Japan. |
bought two cups of coffee and
one small cake . . . and the hotel
bill was far more than for the
lunch around the corner. Oh,
well, this can happen to you in
New York, too. | guess they ship
television sets to the U.S. at a
loss and make up for it with their
hotel restaurants.

Right after lunch, we got on a
bus and headed for the airport
... and Taipei. | was looking for-
ward to seeing Tim Chen BV2A.
I'd contacted him from Seoul on
20m and gotten his phone num-
ber. The tour schedule was too
busy the first day in “China” to
see Tim, but we did get together

the second day.

Busy? Right after breakfast
we went to the electronics
show. You know, they are mak-
ing a lot of electronic equipment
in Taiwan these days. The city,
like Seoul, had grown up in-
credibly since my visit in 1959.
Mopeds and motorcycles by the
tens of thousands...chaos.
They had some digital watches
that got me to thinking again
about importing . .. though the
Otron watches I'd seen in Seoul
seemed to have a couple more
functions. I'd checked over the
field a few months earlier at the
Premium Show in New York and
opted for Otron at that time
...and had never been dis-
appointed. It was very handy on
this trip because it had two time
zones at the push of a button
...alarm, stopwatch... all
those nice functions. But would
hams want to spend $50 for a

Alas, even in China they have topless entertainment.




This is the lobby of the Grand Hotel in Taipei. Our tour group is
heading upstairs for another fifteen-course lunch, complete with
Peking duck. That’s Tim on the left.

nice watch like this? There are a
lot of others that look similar,
though they do not have quite as
many functions.

Whoops, time to get on the
bus and go to a luncheon put on
by the Chinese Products Promo-
tion Center. This was a big one
and we were all seated at tables
according to the products we
were interested in. | sat at the
computer table and quickly at-
tracted two young chaps trying
to export an inexpensive dot
matrix printer. It needed a bit
more developing of the driver
circuits, but could be com-
petitive. | aimed them at tour
member Dave Freeman of Ad-
vanced Computer Products (one
of our advertisers in Kilobaud
MICROCOMPUTING).

We were all invited to a Chi-
nese cocktail party that evening,

so we rested up at the hotel for a
bit and bussed into downtown
and this event . . . arriving just a
hair late. | was the first one into
the party and grabbed the last
hors d'oeuvre as a waiter took
away the platters... and then
the lights went out. We had to
grope around in the dark to get
back to the elevators and leave
the hotel. Don't invite me to
another Chinese cocktail party.
The dinner that night was ar-
ranged by the tour and it was ex-
cellent. The only problem, per-
haps, was trying to pick up
those big slippery mushrooms
with plastic chopsticks. The
show after the dinner was Las
Vegas quality, not like the bomb
in Seoul. Everyone enjoyed it.
The next day was October
10th, the biggest holiday of the
year for Taiwan ... they call it

No, Tim Chen BV2A is not a midget, that’s one hell of a big door. If
you've contacted Taiwan recently, this is the chap you talked with.

Double Ten. There were flags ev-
erywhere and balloons by the
thousands. We watched the pa-
rade for a bit on television and
then went out to see the town

with Tim Chen, the only ham on
Taiwan. The first stop was the
club station, BV2A/BV2B. From
there we took a taxi around tcwn
and ended at the museum. ..

This picture was taken on the biggest holiday of the year on Taiwan,
Double Ten (October 10th) . . . hence the balloon in the center of the
circle. That building across from our hotel (the Regency)is a depart-
ment store. Handy. Still, this is almost two miles from the downtown
area, where just a few years ago they had rice paddies.

Over 20,000 people participated in the Chinese Double Ten celebra-
tion in this sports arena. About 3,000 girls were used to hold up col-
ored boards to make pictures and designs. They were kept busy with
dozens of designs. The errors were surprisingly few considering that
there was no way for them to get together to practice before the
event.

1



The colored signs spell out a welcome for our group.

running into our tour group
there! This museum is a must.

Not far from the museum was
the Grand Hotel, where we all
had lunch. Tim didn’t seem fa-
miliar with Peking duck...
perhaps that is more of an
American dish. But we had
about twenty courses of ex-
cellent food, with Tim as our
guest. The hotel is opulent.

We went for a visit to a shrine
and then saw a bit more of Tai-
pei before Tim had to leave for
work. He is a representative for
Columbia Pictures in Taiwan.
Sherry and | rested a bit, trying
the best we could to digest that
enormous lunch before going
out for another dinner at the ex-
pense of the tour. This was to be
a Mongolian barbeque.

This was different. You go
along a line like a salad bar and
pick out the kind of meat you
want ... from a choice of beef,
venison, pork, etc. The meat is
frozen and sliced thinly. Then

you add vegetables and sauces
to the bowl. They take the whole
bowl of food and dump it on a
red hot stove top, turning it
quickly to cook it...and back
into your bowl. It was delicious.
They had more meat on the ta-
ble and some soup in a fondue-
like pot so we could cook it at
the table.

The biggest surprise was af-
ter the meal. We went by bus to
a huge auditorium and sat for
several hours watching one of
the most spectacular shows I've
seen. There were about 30,000
people present and groups of
children of all ages took turns
putting on very well produced
and choreographed acts for us.
Have you ever seen about fifty
youngsters, maybe twelve years
old, all juggling something like a
badminton shuttie with their
feet at once . .. without anyone
making a mistake? They were
standing up, not lying down, to
doit.

But no one can forget that not far away is mainland China and the
constant threat of war for which Taiwan must be constantly
prepared.
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Now we see children at play.

They had some of the most
complex rope jumping I've seen,
too, with groups jumping rope
within other ropes. .. within
other ropes. Have you ever seen
a triple rope sine wave with
three groups inside jumping
rope? Or two sets of double
loops at right angles, with
others inside all four loops
jumping rope?

The networks would do well to
get a remote to the Double Ten
celebration next year. | know I'm
planning on being there . . . how
about you?

We still had one more day in
Nationalist China... which
meant another big lunch, more
trade show, several miles of
walking around town in the af-
ternoon, a visit to more Taiwan
products on display, and a mam-
moth Chinese dinner. Sherry
passed this one up...| think
the walk did her in. The head of
the Chinese Chamber of Com-
merce ate at my table (there are
always about ten or twelve to a
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table and a lazy Susan for pass-
ing the food around). He may
just have won the office by be-
ing able to drink anyone else
under the table. He went for four
rounds of drinks at our table,
drinking drink for drink with
each person at the table...
then he moved on to the next
table! Amazing capacity.

After an early start from
Taiwan, we arrived at Hong
Kong (country number 92 for
me... I'll get to 100 yet) in the
early afternoon. We unpacked
quickly and went off to the con-
sumer electronics show in a
downtown hotel. This was a
smaller show, but certainly in-
teresting. The prices in Hong
Kong are about the best of the
trip for watches. | was hoping to
get some glimpse of the legen-
dary TRZ-80 at this show, but no
one admitted even knowing
about it. I'd seen pictures of it in
an Australian magazine, so |
knew it was not imaginary.

Wiping our fingers from the

With a cheering section of 3,000, it is possible to come up with even

the most complicated of Chinese characters.



Model LC5000

LC 5000

FACTORY WIRED

AVAILABLE
JANUARY 1980

AN UNPRECEDENTED DS/ VALUE - s
in a high quality, LSI Design, .1% basic accuracy, 3%
digit DMM and because it's a DSl innovation, you know
it obsoletes all competitive makes, both in price and
performance.

No longer do you have to settle for small readouts,
short battery life, a kit with a bag of parts, a black box
with 20 Resistors that need adjustment every time
you need to recalibrate, because you only budgeted
$100.00 or $150.00 for a DMM.

The Model LC 5000 is factory assembled and tested in
the USA. DSI has designed in Precision Laser Trimmed

ERICAN

LC 5000 wired factory burned-in 1 year imited warranty. Prices and/ ESS @

or specifications subject to change without notice or obligation
TERMS: MC - VISA - AE - Check — M.O. - C.0.D. in U.S. Funds
Please add 10% to a maximum of $10.00 for shipping, handling

and insurance. Orders outside of USA & Canada. please add + D25 DS/ INSTR UMENTS, INC.
9550 Chesapeake Drive
San Diego, California 92123
(714) 565-8402

$20.00 additional to cover air shipment. Califorma residents
add 6% Sales Tax

TRUE RMS DIGITAL MULTIMETER

RANGES

AC TRUE RMS TO 1000V — 200mv, 2v, 20v, 200v, 1000v

DC VOLTAGE TO 1000V — 200mv, 2v, 20v, 200v, 1000v

DC CURRENT TO 2 Amps — 200ua, 2ma, 20ma 200ma, 2A
RESISTANCE TO 20 Megohms — 200, 2k, 20k, 200k, 2mg, 20mg

Resistor Networks to provide maximum accuracy,
resulting in long time periods between recalibration
and a simple two adjustment calibration procedure.
The LC 5000 incorporates a fused input circuit to help
prevent damage to the DMM. The large .5 inch LCD
Readouts are easy to read even in the brightest sun-
light and allows for very low battery drain, normally
only two battery changes a year is required. The
LC 5000 is the perfect lab quality instrument on the
bench or in the field — you can depend on DSI LC 5000
to meet all your needs. Buy Quality — Buy Performance
— Buy Reliability — Buy DSI.

——
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Model LC 5000 ..... $149.95

LCBA - Rechargeable
Battery Pack Includes
AC Battery Charger . $24.95



Here are Sherry and | eating some Chinese tripe. The recipe is in the
text. This was during a lunch with Tony Lo and a group of VS6 hams
in Hong Kong. They're hoping you'll be coming next year so we can

have a really big dinner.

hors d'oeuvres at the electron-
ics show, we walked across the
street to another hotel and a
16-course Chinese dinner. ..
paid for by the tour. It was first
rate, as usual. Most of the din-
ners on the trip were furnished
by the tour...and most were
memorable.

The visit to Hong Kong was
much too short. They do have a
repeater going there and | was
happy that I'd brought along my
Tempo S1 hand unit. | met some
of the VS6 gang at the show and
had lunch the second day with a
tableful of them, led by Tony Lo,
adoctor and head of the TRS-80
computer club (with over 300
members). Almost every ham
there had a TRS-80, so we had a
lot to talk about. The lunch was
in a Kowloon restaurant. ..
three floors packed solid with
people. Carts are pushed

around and you grab dishes of
food from them. | don't think we
had any less than a dozen
courses for lunch . . . mostly top
notch. | am not a big fan of their
tripe, though I've figured out
how to make it from easily
available materials at home.
You take some wide rubber
bands, knot them at one end,
and boil them for two hours in
red pepper. If they are too ten-
der, make that just an hour of
boiling.

| mentioned that | hope to be
able to talk a few more hams in-
to coming along next time and
the VS6 group said they'd sure
like to have an excuse for a heck
of a Hong Kong hamfest. And
next time I'd allow at least one
more day so we could take the
hydrofoil up to Macao for one
more country.

There’'s a chance that we

HING WA » « - €8
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This Hong Kong street scene was taken quite late at night. Earlier
on, it can take a half hour just to drive around a couple blocks, the
traffic is so heavy in some parts of town.
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In Hong Kong, the signs go right across the streets. | don't know of
any other place like this. With several thousand refugees arriving
daily from Viet Nam, the place is very crowded.

might be able to swing a short
trip into mainland China, too. If |
get some encouragement to this
write-up, I'll start to work on
that. No, | don't think we will get
aham license there. | think i can
conjure them up for Korea and
Hong Kong, and I'm game to try
for Japan, but both BV and BY
are tough nuts to crack. Guamis
no problem if we go there.

From Hong Kong, we flew
back to Japan... Tokyo, this
time. And though we didn't get
to our hotel until almost 10 pm,
our prospective distributor for
Instant Software was there,
waiting. With almost 200 stores
selling microcomputers in Ja-
pan, it looks like a great market
for our computer programs.

The next morning, we had
breakfast with Nishi, the editor
of ASC// magazine and JH3FTA.
Nishi dashed off to other mat-
ters while Sherry and | took a
subway downtown to the
Akihabara section of Tokyo.
You've probably read about this
place, where there are hundreds
of stores selling electronic
equipment . .. hi-fi, televisions,
ham gear, microcomputers, cal-
culators, digital watches . . . itis
the only place like this in the
world and worth a visit.

From there, we took the sub-
way to the Ginza, which is much
like Times Square in New York,
only not as crappy. There we
found, amid the department
stores, a McDonald's, a Dairy
Queen, Shakey's Pizza, and
other such imports from the U.S.

After a short rest at our hotel,
we went out for dinner with the
Tokyo International Amateur
Radio Association...at a
French restaurant. The meal

was excellent and the array of
hams formidable. | talked over
an hour. .. until the restaurant
threw us out on the street.

On the second day in Tokyo,
we again took the subway down-
town to visit the department
stores and the shops ... and in
the afternoon we were driven
out to Tachikawa. We visited a
store specializing in discount
electronics in that area where |
bought a musical calculator
(Casio Melody 80) and Sherry
bought a tiny television (B&W),
complete with digital clock and
alarm, plus AM-FM radio . . . the
whole thing 5” x 1%” x 6” deep!
It was built for the U.S. TV chan-
nels and radio frequencies.
What a toy! It worked from built-
in batteries, ac, or a car ciga-
rette lighter jack.

After a wonderful Japanese
dinner, we went to the Yokota
Computer Club and | talked fora
couple of hours. They had over
60 members for my talk and the
enthusiasm was high. The club
meets once a week, so they are
a very active group.

On our last day in Tokyo, we
had breakfast with our distrib-
utor and the Japanese Apple im-
porter and were taken on a tour
of the town by Nishi, including a
visit to the ASC/I offices and
some computer stores. In the
afternoon, we were picked up
and driven to the Yaesu
laboratories, where we met
Sako, the president of Yaesu
(JATMP). They have some re-
markable equipment under de-
velopment in their lab...one
rig using an idea which | sug-
gested to another manufactur-

Continued on page 141
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The IC-251A is the newvest
addition to ICOM's all mode trans-
ceivar line. Like the matching
IC-551, the IC-251A has dual digi-
tal VFO's, three memories, scan-
ning (even SSB), and many other
features you only get from ICOM.

Both units include the no
backlash, no delay light chopper,
similar to the IC-701, as a standard
feature at no cost. Coupled to the
migoporcessor, this provides split
frequency operation as well as
completely variable offsets.

Check the specs, and you'll
agree, either way you go, ICOM is
simply the best.

SPECIFICATIONS
Listed below are some of the
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GO WITH THE BEST.

IC-551 specifications. IC-251A's
specs are identical except where
noted (in bold).

Frequency Coverage: 50~54MHz
(143.8~148.19MHz)

RF Output Power:
SSB 10W PEP
(1~10W adjustable) (10W)
WV 10V
(1~10W adjustable) (10W)
AM 4V
(0~4W adjustable) ( — )
FM* 10
(1~10W adjustable) (1~10W)
Sensitivity: SSB/CW/AM
Less than 0.5uV for 10dB S+N/N
FM* More than 30dB
S+N+D/N+D at 1uV

Squeich VSensitivity: SSB/CW/AM
1

H
FM* 0.4 uV (0.4 4V)
Selectivity: SSB/CW/AM
More than +1.1KHz at -6dB(1.2)
Less than +2.2KHz at -6dB (2.4)
(When Pass Band Tuning Unit is
Installed: less than
1KHz at -6dB)
FM* More than +7.5KHz at -6dB
Less than +15KHz at -60dB

Dimensions: 111mm (H)
x 241mm (W) x 311mm (D)

Weight: 6.1kg (5kg)

Spurious Response Rejection Ratio:
More than 60dB

HF/VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

ICOM

2112 116th Ave,, NE.
Bellevue, WA 98004

ICOM AMERICA, INCORPORATED

NAME
Sales Service Centers located at:
2112 116th Avenue NE 3331 Towerwood Dr, Suite 307 1 ADORESS
Bellevue, WA 98004 Dallas, TX 75234 pe
Phone (206) 454-8155 Prone (214) 620-2780

ICOM INFORMATION SERVICE

Please send me: [J IC-551 specifications sheet; O IC-251A

CALL

STATE

2IP

r
1
1
1
1
1
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1
: specifications sheet; O List of Authorized ICOM Dealers.
1
(]
1
]
(]
]
]
]
1
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All stated specifications are subject to change without notice. All ICOM radios significantly exceed FCC regulations limiting spurious emissions






A fresh idea

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Frequency accuracy is an astonishing + .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted. Our SS-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.
And, of course, there’s no
need to mention our ‘ ., TS-32
1 day delivery and ) .
| year warranty.

TS-32 Encoder-Decoder

® Size: 1.25"x2.0" x .40"

¢ High-pass tone filter included that may be muted
* Meets all new RS-220-A specifications

¢ Available in all 32 EIA standard CTCSS tones
S$S-32 Encoder

® Size: .9"x1.3"x .40"

¢ Available with either Group A or Group B tones

Frequencies Available:

Group A
67.0 XZ 91.5 2Z 118.8 2B 156.7 5A
71.9 XA 94.8 ZA 123.0 32 162.2 5B
74.4 WA 97.4 ZB 127.3 3A 167.9 6Z
77.0 XB 100.0 1Z 131.8 3B 173.8 6A
79.7 SP 103.5 1A 136.5 4Z 179.9 6B
82.5 YZ 107.2 1B 141.3 4A 186.2 72
85.4 YA 110.9 2Z 146.2 4B 192.8 7A
88.5 YB 114.8 2A 151.4 52 203.5 M1

¢ Frequency accuracy, + .1 Hz maximum — 40°C to + 85°C
¢ Frequencies to 250 Hz available on special order
¢ Continuous tone

Group B
TEST-TONES: | TOUCH-TONES: BURST-TONES:
600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

* Frequency accuracy, + 1 Hz maximum —40°C to +85°C
* Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: TS-32 $59.95, SS-32 $29.95

E’i COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021



Bill Pasternak WAGITF
24854-C Newhall Ave.
Newhall CA 91321

| rarely comment on the work
of another author, but in this
case | must make an exception
to my rule. Why? Because | be-
lieve that the November article
by Bob Cooper W5KHT entitled
“The Satellite TV Primer” was
the most interesting piece ever
to appear in this or any other
amateur radio magazine. | don’t
say this lightly. | firmly believe
that the real future of communi-
cations lies “up there” rather
than “down here.” People like
Bob Cooper are aware of this, al-
though it's only been lately that
the overall populace of this na-
tion has come to understand the
capabilities of geosynchronous
satellite communications. We
are at the dawning of a new era.
This is why it was so important
that amateur radio retain its
satellite frequencies; it was a
truly sad day when most were
lost at the ITU conference some
years ago. In many ways, it's
hard to fault the League for that
debacle, since their shortsight-
edness came from their deep
commitment to HF communica-
tions. When one is involved right
smack dab in the middle of an
“in” thing, it is sometimes quite
hard to see past the end of one's
nose. What is hard for Newing-
ton and many thousands of
amateurs to comprehend is that
the day of long-haul HF commu-
nications is fast drawing to a
close, to be replaced by geosyn-

chronous satellite relay. An an-
nouncement has been made of
tentative WARC approval of
three new HF bands at 10, 18,
and 24 MHz. This has yet to be
approved by the overall plenary
council. While it may hold some
small amount of significance if
it is approved, it's far from earth-
shattering in overall signifi-
cance. Oh, it will mean a bit
more HF room and probably a
new generation of highly touted,
highly overpriced equipment,
but nothing more important
than that. If it would mean the
return of the lost satellite fre-
quencies, then it would be
meaningful.

With more meetings on the
horizon, the ARRL's job is far
from over. it must learn and
completely understand a totally
new communications technolo-
gy in record time if amateur
radio is to survive the space
race. The OSCAR program is
just the tip of the iceberg. If we
can somehow get back even the
smallest sliver of what was lost
in'72, then that will be a real vic-
tory. It might be wise to look
toward AMSAT rather than New-
ington for leadership in this one,
since those in AMSAT are the
people who really understand
the future and where it can lead.
Today, we take terrestrial re-
peater stations for granted.
They're everywhere, and a little
1-Watt hand-held radio lets you
talk for miles. Someday, trans-
ceivers one-fourth that size may
permit worldwide “amateur-to-
amateur” communications,

When car 204 checked into checkpoint 2, it was interesting to note
that the right rear tire was flat and that the driver had 92 miles to go
before he reached the next pit crew.
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through some form of geosyn-
chronous satellite network. The
technology is on its way. The on-
ly problem left is where there
will be amateur spectrum for
their use.

THE BAJA 1000 STORY

We close this month with an
item that will be of interest to
many amateurs. It's the story of
the Baja 1000 Off-Road Race
and how amateur radio partici-
pated in it. The following letter
from Earl Grandison KBWS, vice
president of the Baja Amateur
Radio Racing Association, tells
it all.

“lI thought that a rundown of
the Baja Amateur Radio Racing
Association (BARRA) activities
in support of the Baja 1000 Off-
Road Race between Ensenada
and La Paz would be of interest.

“We established eleven radio
stations, including remote
transmitting and receiving sites
for the net control in Ensenada.
These stations were located at
Ensenada, La Paz, and nine
checkpoints along the 985-mile
off-road course.

“Besides handling passing
times and broken vehicle re:
ports, we also provided three air-
craft for rescue purposes, each
of which was equipped with
amateur radio equipment to
communicate on VHF directly
with any checkpoint. The race
began at dawn on Wednesday,
November 7th, and finished Fri-
day evening. The fastest vehi-
cles completed the course in a
little over nineteen hours.

“Thursday evening there was
considerable concern over re-
ports that a bike rider had suf-
fered a broken arm and was
somewhere on the 160-mile
stretch between checkpoint 7
and checkpoint 6, and that car
100 had crashed somewhere
along that stretch and the driver
was out of water. Andrew
Acevedo WABDPR started north
from checkpoint 7 in the dark in
his four-wheel-drive mobile unit.
Several hours later, he encoun:
tered a Mexican. Since Acevedo
speaks fluid Spanish, he was
able to determine that the in-
jured bike rider had been taken
to a small fishing village which
was not on the map. He headed
in that direction and reported via
radio that he had the lights of a
small village ahead and that a
vehicle was approaching. The
vehicle was driven by a Mexican
citizen who was bringing the in-
jured rider, Jesus Martinez (a
resident of Ensenada) to check-
point 7. He was transferred to
Acevedo's vehicle, where it was
determined that he had a broken
collarbone. First aid instruc-
tions were provided by medics
in La Paz and Acevedo immobil-
ized the broken collarbone. He
also learned from the Mexican
citizen that car 100 was located
50 miles south of checkpoint 6,
from which a rescue team had
been dispatched to pick this
driver up later that evening. The
Helio Courier Ange! One was at
San Ignacio (checkpoint 6) and

Continued on page 141

K6W’s VW camper contained the high frequency radio station used
during the Baja 1000. Members of BARRA used a Ten-Tec 544 run-
ning off two large marine storage batteries and a Ten-Tec tuner
feeding into a 122’ longwire (which can be seen coming out of the in-
sulator behind the driver’s door). Mike, the junior op of K6WS who
was responsible for the camptfire, is shown talking to Dick Ho-
jaboom WAGBYCG, the chief operator at checkpoint 2.



THE OMNI SYSTEM — tools of the trade for serious
DX operators, contesters, traffic, nets, or just rag
chewing — designed to give you the operating edge,

Simply Super. The keynote of a Ten-Tec OMNI is simplicity of
operation combined with super performance. No tricky con
trols, no distracting readings, no fussy adjustments. Your
operating is pure enjoyment, unhampered by complexity,
enhanced by features that are meaningful, advanced by options
that are realistic.

Instant Band Change—to catch the openings. Just flip the
bandswitch, no tuning the transmitter. A convenience originated
by Ten-Tec in modern transceivers.

Full Break-In—for CW with perfect timing, for a real
conversation in code. And slow break-in at the flip of a switch to
suit band conditions or quiet mobile operation.

Ultra Selectivity—to fit any band condition. Standard 2.4
kHz 8-pole crystal ladder filter for normal reception; optional
1.8 kHz filter ($55) operates in series with the 2.4 kHz filter to
transform an unreadable signal in heavy QRM into one that gets
the message through; optional 0.5 kHz 8-pole filter ($55)
provides steep, deep skirts to the CW passband window to cut
out even those strong adjacent signals; standard 150 Hz CW
active audio filters have three ranges (450, 300, 150 Hz) for
further attenuation of adjacent signals and band noise.

Variable Notch Filter—to eliminate interfering carriers and
CW signals. Attenuation is more than 8 “‘S’" units (over 50 dB).

Six-Function Separate VFO—for complete versatility in
working DX. Independent transmit and receive frequencies with
OMNI; reversible at the touch of a button for full monitoring of
the action. Even allows simultaneous reception on both VFO
and OMNI with transmission on either. LEDs show status. An
optional operating bargain at $139.

Speech Processor and Microphone—to extend your operat-
ing range under adverse conditions by increasing average
envelope power without derating the OMNI power limits and
with minimum distortion. Model 234 is a true RF processor,
model 214 is a peak-free condenser microphone. An optional
system for optimum speech energy; 234 is $124, 214 is $39.

Electronic Keyer—key to perfect CW. Styled to match
OMNI; self-completing; dit and dah memories with individual
defeat switches; automatic variable weighting; adjustable
magnetic paddle return; and more for just $85.

Matching Power Supply—to completely power the OMNI
system. Regulated, over-current protected, switched from
OMNI or front panel, and only $139.

Plus All These Famous Standard Features of OMNI—AIl
Solid-State, 160-10 Meters, Built-in VOX and PTT, Dual-Range
Receiver Offset Tuning, Wide Overload Capabilities, Adjustable
Sidetone Tone and Level, Exceptional Sensitivity, 200 Watts
Input, Adjustable ALC, 100% Duty Cycle, Phone Patch
Interface Jacks, Zero-Beat Switch, “S"/SWR Meter, Dual
Speakers, Plug-In Circuit Boards, Complete Shielding, Rigid
Light-Weight Aluminum Construction, Comfortable Operating
Size (5%"h x 14%"w x 14"d).

Model 545 Series B OMNI-A (analog transceiver) $ 949

Model 546 Series B OMNI-D (digital transceiver) $1119

Get The Operating Edge — Get The OMNI System. See
your Ten-Tec dealer or write for full details.

fel

TEN-TEC, HF equipment supplier to
Winter Olympics Radio Amateur Network (WORAN)

TEN-TEC | inc

SEVIERVILLE, TENNESSEE 37862
60646

THE OPERATING EDG
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November, 1979, while not as
hectic as October, offered a fine
assortment of operations and
increased activity for the chaser
of countries, zones, prefixes,
and awards. November is al-
ways sandwiched by the two
weekends of the CQ Worldwide
Contest, each requiring at least
aweek’s recovery for the serious
contester and DXer. For most of
the world, the only band which
allowed one any sleep at all dur-
ing the contests was 10 meters,
and then only five or six hours
per night. If you operated 15, you
missed some interesting dead-
of-night openings if you crashed
in bed.

6 meters opened during No-
vember, enabling many to com-
plete Worked All States and
starting others thinking of nab-
bing all continents. WL7ACY
and AL7C supplied contacts
with Alaska while KH6BZF and
other Hawaiians worked all
comers. On November 17, AL7C
reportedly worked all 50 states.
EI2W struggled mightily to
cross the Rocky Mountains,
while JA stations were worked
as far east as Philadelphia. At
this time, it appears the great
barrier to WAC this sunspot
peak will be Africa, where there
is no activity on 50 MHz except
for South Africa (ZS), which is a
difficult proposition for North
America.

With sunspot counts over 200
and solar flux measurements at
325 and above, all bands 1.8-50
MHz showered the active oper-
ator with worldwide opportuni-
ties during the autumn and early
winter of 1979; DXing has never
been better, not even during the
sunspot peak of the late 50s,
which had more sunspots. The
reason? Activity, along with im-
proved equipment. A glance at
DX bulletins and reports in the
magazines in 1958 and 1959
shows plenty of DX worked on
20, some on 15, but little on 10.
Six meters was plied by the
dyed-in-the-wool VHF operator,
but equipment restraints kept
most of the world’s amateurs off
both 6 and 10 meters. Reports
from the old-timers of “10 me-
ters open both short and long
path to everywhere in the world
24 hours a day” in 1959 appear
to have been greatly exagger-
ated.

20

Sunspots and the HF condi-
tions they bring are of greatest
value when an important expedi-
tion hits the bands, as the Saudi
Arabian-lraqui Neutral Zone
8Z4A operation in mid-Novem-
ber illustrated. While this group
did not make their “goal” of
50,000 contacts, surely every-
one who needed a contact with
this “country” was able to work
their S9 signal on at least one
band. 8Z4A was everywhere at
once, it seemed at times. They
were observed on 80-10 meters
during their ten days of activity.
The expedition was mounted by
a group of active Jordanian DX-
ers, who took the best in equip-
ment and antennas to ensure a
successful operation. The final
ingredient, a long run of operat-
ing, ruled out disaster in the
form of a two- or three-day prop-
agation wipeout from solar
flares or magnetic storms. QSLs
for 824A are handled by Mary
Ann Crider WA3HUP, RFD 2,
Box 5A, York Haven PA 17370.

KH6GB came on from Wake
Island (KH9) with an Argonaut
during November for a few days;
Wake's rareness had already
been reduced considerably by
an operation by Dan Lynch
WD6CDU in July, 1979. KH6GB/
KH9's five Watts were readily
workable by many who had
missed previous operations
from Wake Island. QSL to
KH6JUO (in the Callbook) or
Harvey Sandal, 98-1077 Mahola
Pl., Aiea HI 96701.

Another good one (two, ac-
tually) to get in November was
SVQAA operating from, first,
Crete, as SVOAA/9, then a week
later as SVQAA/5 from the
Dodecanese Islands. QSLs are
via N20O in the Callbook.

The YASME Foundation is
sponsoring more operations by
Iris and Lloyd Colvin, W6s QL
and KG, respectively. They
began a winter trip operating
from Grenada, formerly VP2G
and now J3. Signing J3ABYV, the
Colvins logged 10,000 contacts
on 160-10 meters. They worked
DXCC during the first week and
then again during the CQ Phone
Contest. Altogether, they
worked 152 different countries,
the most ever for them during a
3-4 week stay in one place.
Grenada had a peaceful revolu-
tion and change of government

recently and the Colvins were
forced to post a very large cash
bond to cover their radio equip-
ment.

The Colvins departed Gre-
nada on November 9 and began
operations a few days later from
St. Vincent as VP2SAX. They
were active during the CQ WW
CW Contest and into early De-
cember, then were on to J7, St.
Lucia. All QSLs for YASME
operations go to YASME, PO
Box 2025, Castro Valley CA
94546.

While we are on the subject of
YASME, here is their latest
press release, dated November
26, 1979:

“Effective 23 November 1979,
there has been a reorganization
of the YASME Foundation QSL-
handling personnel. Primary
sort of all incoming mail and
first response to each operation
is being handled by W6BSY,
with assistance from WB6DOQ.
Continuing response to all
YASME Foundation DXpedi-
tions, past and present, is being
handled by WAGAKK. Mail for all
YASME DXpeditions should
continue to be sent to The
YASME Foundation, PO Box
2025, Castro Valley CA 94546.

“The previous team of YASME
QSL handlers was led by Ferne
Hughes and WAGBAHF, with
assistance on continuing
response by K6YK, K6PBT, and
WABCPP. They have now con-
cluded their association with
the YASME Foundation, and |
wish to thank each of them for
their many hours of time and ef-
fort.

“The speed of response to
your QSL card request is deter-
mined by many factors, some of
which are beyond your control.
However, there are several
things which should be done by
anyone submitting a QSL card
to the YASME Foundation,
which will ensure the most ex-
peditious return of the QSL card
which is being sought (I cannot
presume to speak for other QSL
handlers, but | feel these same
items would get good results
from any source).

“These things to do are: 1)
Always send a self-addressed
envelope with enough of the
sender's postage affixed, or in-
clude IRCs, to cover the cost of
mailing your envelope back to
you; please note that in the U.S.,
an airmail envelope must have
airmail postage affixed to it or it
will be returned. 2) Always use
UTC, GMT, or Zulu (they're all

the same!) for the date and time
of the contact. 3) Always send a
separate QSL for each contact
you wish confirmed. 4) Never
send cards for more than one
calisign (being handled at the
same location) in the same
envelope. 5) Never send more
than one request for confirma-
tion of the same contact unless
you have waited a reasonable
time (six months in many cases)
to receive a reply. 6) It is sug-
gested that one return envelope
be provided for each card sub-
mitted for the fastest possible
response. 7) Try to remember
that the cards you seek are be-
ing answered by volunteers who
have jobs, families, and other
commitments and activities in
their lives, as we all do, and give
them the courtesy you would ex-
pect were you in their shoes.”

Perhaps the above should
have been titled “Novice Corner”
for this month! Actually, we
hear that managers of QSLs still
receive 5-10 percent of cards
with other than UTC, or the
wrong date, or “| worked him
sometime the third week of
March; can you find me in the
log?”

As predicted on these pages
last month, the ARRL has in-
deed changed the format of the
winter DX activity they sponsor.
It is now called the ARRL inter-
national DX Contest. You can
read the rules on page 94 of the
December issue of QST. They
aren’t even used to the change
down in Newington; the name of
the activity has been changed
from “Competition” to
“Contest,” yet the person who
made out the table of contents
in QST labeled it a Competition,
while the announcement titled it
a Contest. They are soliciting
donors of plaques; for $35 you
can donate a plaque to be
awarded to a fellow contester
and deduct it from your taxes as
a contribution to a nonprofit
organization! ARRL HQ for de-
tails.

The WARC will end about a
week after this is written; news
from Geneva has been virtually
non-existent due to pressure
from the conference chairman.
Calculated guesses at this point
on the effect of the conference
on DXing would seem to indi-
cate possible new HF bands,
opening up of the 50-MHz band
in Europe, lowered CW re-
quirements above 28 MHz, and

Continued on page 140



Get ALL
FIVE Of These
Huge Books
For Only
$1.99

croprocessor Cookbook

A chip-by-chip comparison of the most popular modern
microp s—including prog ing, architecture, ad-
dressing, instruction sets, and applications! You get complete
data on what makes up the structure of a microprocessor chip
and a microcomputer, how to give instructions, the overall
organization of a computer system, and more. Then you get a
chip-by-chip profile of modern microprocessors — with thorough
discussions of applications, architecture, functions, etc. In-
cluded are the Intel 8080, Motorola 6800, Fairchild's F8 family,
Zilog Z80, TI's TMS 9900, National Semi SC/MP, Intel’s 8021,
and many more. 266 pps., 124 illus. List $9.95

The BASIC Cookbook

A complete dictionary of all BASIC statements, commands, and
functions —with programming examples and flowcharts
Thoroughly defines the BASIC vocabulary in alphabetical order,
illustrates the definitions with sample programs, and further
clarifies the programs with matching flowcharts plus
explaining BASIC system commands. You'll iearn how to profes-
sionally manipulate and use each BASIC term in a workable
program. Also defines programming terms that apply to APL,
ALGOL, COBOL, FORTRAN, RPG, PL1, etc. 140 pps., 49 illus. List

o
=
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57 Practical Programs & Games in BASIC

§7 of the hardest working, most enjoyable BASIC programs
you've ever seen everything from space war games to
blackjack, from craps to | Ching, from arithmetic progression to
statistical permutations toone-arm bandits! It's an easy-to-use
manual that gives you 57 different simplified BASIC pro-
grams . . . all ready to run! You can program your minibrain for
all kinds of fun and games, or for solving many different types of
problems. 210 pps., 64 illus. List $10.95

Complete Microcomputer Systems Hdbook.

A complete guide to microcomputers — how they operate, how to
use them, how to program them, and how to troubleshoot, test,
and repair them . . . plus the very latest on modern applications
like magnetic bubble memories, computers in networks, compu-
ter decision making, simulation and forecasting, teaching
machines to learn, robot control, speech synthesizers, digital
music, mobile computers, etc. There's extensive coverage of
computer problems and how to diagnose and repair them, plus
lots of hard debugging data. You'l learn how to find and fix all
types of mechanical and electronic troubles— plus how to use
test signals and closed loop signals, how toreplace chips, how to
align disc drives, etc. 322 pps., 147 illus. List $15.95

The Giant Handbook of Computer Projects

This MAMMOTH 504-page step-by-step guide to building modern
computers and accessories —CPUs, memories, 1/0 hardware,
etc.—is a HUGE collection of ready-to-use construction info. it's
a builder's dream, with projects, complete schematics, parts
lists, and step-by-step construction instructions that let you
build your own systems. Also contains a thorough discussion of
microp s, with compari of several units, including
the Kim-1, the Z-80, and the 8080, etc. . . . plus data on memory
boards, RAM checkout, PROM programmers, memory chips, inex-
pensive input/output devices, paper tape systems, interfacing
with clock chips, and more. 504 pps., 217 illus. List $15.95

»” Reader Service—see page 179
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et us send you this 5-volume, 1,442 page
Computer Library as part of an unusual offer
of a Trial Membership in Electronics Book Club.

Here are quality hardbound volumes, each
especially designed to help you increase your
know-how, earning power, and enjoyment of elec
tronics and computers. Whatever vour interest
in electronics/computers, vou'll find Electronics
Book Club offers practical, quality books that you
can put to immediate use and benefit.

This extraordinary offer is intended to prove
tovou, through your own experience, that these
very real advantages can be yours . . . that it s
possible to keep up with the literature published
invour areas of interest, and to save substantially
while sodoing. As part of your Trial Membership,
vou need purchase as few as four books during

® The 5 ntroductory books carry a publisher s retail pnice of
$60.75 They are yours for only $199 for all 5 (plus postage/
handling) with your Tnal Membership

® You will receive the Club News, describing the current Selec

tion. Alternates. and other books. every 4 weeks (13x a year)

®if you want the Selection, do nothing. it will be sent to you
automaticalty It you do not wish to recerve the Selection, or if you
want to order one of the many Alternates offered. you simply give
1nstructions on the reply form fand in the envelope) provided

and return it to us by the date specitied This date allows you at
teast 10 days in which to return the form It because of iate mail
delivery. you do not have 10 days to make a decrsion and so
receive an unwanted Selection you may return it at Club ex

pense

®To complete your Trial Membership, you need buy only four
additional monthly Selections or Alternates dunng the next 12
months You may cancel your Membership any time aftter you
purchase these four books

® All books —including the Introductory Offer — are tully return

able after 10 days 1f you re not completely satisted

@ All books are otfered at low Member prices plus a smai

postage and handiing charge

® Continuing Bonus: It you continue after this Traal Membership,
you will earn a Dividend Cerbificate for every book you purchase

Three Certiticates plus payment of the nominal sum of $1.99 wili
entitle you to a valuable Book Dividend of your chorce which you
may choose from a list provided Members

- for only

An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

invites you to take
this 1,442-page

Library

19_9

/ Only $1.99 for

ALL FIVE!

Regular List
Price $60.75

Top-Quality
Hardbinding

Contains the
very latest
info on
computers!

Over 600
illustrations

Contains over
500,000 words

1,442 data-
packed pages

the coming 12 months. You would probably buy at
least this many anyway, without the substantial
savings offered through Club Membership

To start vour Membership on these attrac
tive terms, sunply fill out and mail the coupon to
day. You will receive the 5-volume Computer
Library for 10-day inspection. YOU NEED SEND
NO MONEY. If vou're not delighted, return the
books within 10 days and vour Trial Membership
will be cancelled without cost or obligation

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214
N N N N 0 B B N 0§ N J)]

Facts About Club Membership |- ELECTRONICS BOOK CLUB -

Blue Ridge Summit, Pa. 17214

Please open my Trial Membership in ELEC-
TRONICS BOOK CLUB and send my 5-volume
Computer Library, invoicing me for only $1.99
plus shipping. If not delighted, | may return the
books within 10 days and owe nothing, and
have my Trial Membership cancelled. | agree
to purchase at least four additonal books dur-
ing the next 12 months after which | may
cancel my membership at any time.

Name Phone

Address

City

State Lip

(Valid for new Members only. Foreign and Canada add 15 ) PE-288
21
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Antenna Tuner

PalomarEngineer
AntonnaTuner

$299.95

Here is a new tuner that puts more power into your antenna, works
from 160 through 10 meters, handles full legal power and then some,
and works with coax, single wire and balanced lines. And it lets you
tune up without going on the air!

WE INVESTIGATED

All tuners lose some rf power. We checked several popular tuners to
see where the losses are. Mostly they are in the inductance coil and the
balun core.

So we switched from #12 wire for the main inductor to V'’ copper
tubing. It can carry ten times the rf current. And we’ve moved the
balun from the output, where it almost never sees its design
impedance, to the input where it always does. Thus more power to your
antenna.

IMPOSSIBLE FEAT

The biggest problem with tuners is getting them tuned up. With three
knobs to tune on your transceiver and three on the tuner and ten
seconds to do it (see the warning in your transceiver manual) that’s1'2
seconds per knob.

We have a better way; a built-in 50-ohm noise bridge that lets you set
the tuner controls without transmitting. And a switch that lets you tune
your transmitter into a dummy load. So you can do the whole tuneup
without going on the air. Saves that final; cuts QRM.

BROCHURE AVAILABLE NOW

For further details on this exciting new high-power low-loss,
easy-to-use tuner send for our new brochure. Or visit your Palomar
Engineers dealer.

To order send $10 shipping/handling. California residents add sales

tax.
~
master chargj

thg N 18 RBANS Caol

Palomar Engineers

Box 455, Escondido, CA. 92025 ¢ Phone: [714] 747-3343

Completely Free
Standing Towers

B

PAT. NO.

40° MODEL
Model 40 (extends
from 21’ to 40")

List $259.10

Breakover Model
40 (extends from
23’ to 40" with
breakover at
ground level)

List $440.62

2)))

4,151,534

§5' MODEL
Model 55 (extends
trom 21' to 55)
List $473.97

Breakover Model
55 (extends from
23' to 55' with

breakover at
1 ground level)

List $661.75

Alt steel constructed.

Concrete sleeve available for all

models.

TELE-TOW'R MFG. CO,, INC.
P.O. Box 3412 » Enid, OK 73701
405-233-4412 v 152




New, Stronger Wilson Towers

Hinged Base Plate - Concrete
Pad, Heavy Duty Winch

The Hinged Base Plate allows
tower to be tilted over for
access to antenna and rotor
from the ground.

FEATURES:
o Maximum Height 45’ (will handle 17 sq. t. @

38 ft. or 10 sq. ft. @45 1)@50 mph
¢ 1200 Ib. winch
* Totally freestanding with proper base
e Total Weight, 243 Ibs.

The TT-45B is a freestanding tower,

per base fixture accessory must be selected.
(Requires 12°'x12"x36" of concrete.)

GENERAL FEATURES

ideal for in-
stallations where guys cannot be used. If the tower
i1s not being supported against the house, the pro-

FACTORY DIRECT

NEW IMPROVED
FEATURE

A new high strength carbon

steel tube manufactured
especially for Wilson
Systems, Is used for the
new TT45B and MTE1B.
25% stronger than conven-
tional pipe or tubing. Tube
size: 3.5” 0.D.9 0965, 4.5"
& 8” 0.D.2.120.

MT-61B

FEATURES:

S

* |s freestanding with use of proper base

* Maximum Height 61’ (will handle 17 sq. #t.@
53 ft. or 10 sq. . @61 1)@50 mph

* 1200 |b. brake winch

© 4200 Ib. raising cable

* Total Weight, 400 Ibs.

Recommended base accessory: RB-61B ,

FB-61B

The MT-61B is our largest and tallest freestanding

tower. By using the
the MT-61B

RB-61B rotating base fixture

is ideally suited for the SY33 or SY-
36. If you plan to mount the tower to your house,
caution should be taken to make certain the eave
is properly reinforced to handle the tower.

If not,

one of the base accessory fixtures should be used.
(Requires 18"'x18''x48"’ concrete.)

All towers use high strength heavy galvanized steel tubing that conforms to ASTM speci-
fications for years of maintenance-free service. The large diameters provide unexcelled
strength. All welding is performed with state-of-the-art equipment. Top sections are 2’
0.D. for proper antenna/rotor mounting. A 10’ push-up mast is included in the top sec-
tion of each tower. Hinge-over base plates are standard with each tower. The high loads of

today’s antennas make Wilson crank-ups a logical choice.

Prices and specifications subject to changs without notice.

FIXED BASE

The FB Series was designed to
provide an economical method of
moving the tower away from the
house. It will support the tower in
acompletely free-standing vertical
position, while also having the
capabilities of tilting the tower
over to provide an easy access to
the antenna. The rotor mounts at
the top of the tower in the con-
ventional manner, and will not ro-
tate the complete tower.

FB-45B . . . $114.96
FB61B... 169.95

ROTATING BASE

The RB Series was designed for
the Amateur who wants the add-
ed convenience of being able to
work on the rotor from the
ground position. This series of
bases will give that ease plus ro-
tate the complete tower and an-
tenna system by the use of a
heavy duty thrust bearing at the
base of the tower mounting posi-
tion, while still being able to tilt
the tower over when desiring to
make changes on the antenna
system

RB-45B . . . $179.96

ORDER
FACTORY DIRECT
1-800-634-6898

v Reader Service —see page 179

RB-81B... 249.95

LTETN WILSON
SYSTEMS INC. . w3

4286 S. Polaris Ave., Las Vegas, Nevada 89103

Tilting the tower over is a
one-man task with the Wil-
son bases, (Shown above is
the RB-61B. Rotor is not
included.)

ceeNEWS®®

ST64 - 64 ft. Stacking Tower

ST77 - 77 ft. Stacking Tower
CALL FOR INFORMATION
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A trap loaded antenna that performs like a monobander! That's the characteristic of this six

element three band beam. Through the use of wide spacing and interlacing of elements, the follow-
ing is possible: three active elements on 20, three active elements on 15 and four active elements
on 10 meters. No need to run separate coax feed lines for each band, as the bandswitching is auto-
matically made via the High-Q Wilson traps. Designed to handle the maximum legal power, the
traps are capped at each end to provide a weather-proof seal against rain and dust. The special
High-Q traps are the strongest available in the industry today.

Band MHz 3 14-21-28
Maximum power input . Legal Limit
Gain (dBd). Up to 9 dB
VSWR @ resonance A8l
Impedance . : 50 ohm

F/B Ratio 20 dB or better

Boom (O.D. x Length) . . 2" x 24° 2%"
No. of Elements .6

Longest Element 28" 2%
Turning Radius P 18i6%
Maximum mast diameter . 2*

Surface area 8.6 sq. f1.

Matching Method . ......Beta

Wind Loading @ 80 mph . . . 215 Ibs.

Maximum wind survival . 100 mph

Feed method Coaxjal Balun
{supplied)

Assembled weight {approx) .53 Ibs.
Shipping weight (approx) . . 62 ibs.

SPECIFICATIONS

49>
WV-1A

4 BAND
TRAP VERTICAL
' (10- 40 METERS)

No bandswitching
necessary with this
vertical. An excellent
low cost DX antenna
with an electrical quarter
wavelength on each band
and low angle radiation.
Advanced design
provides low SWR and
exceptionally flat
response across the full
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width of each band.
Featured is the Wilson
large diameter High-Q
traps which will maintain
resonant points with

[ varying temperatures and
humidity .

Easily assembled, the
WV-1A is supplied with
. ahotdipped galvanized
| base mount bracket
' to attach to vent pipe or
| to a mastdriven in the
| ground.

Note:

Capable of handling the Legal Limit, the “'SYSTEM 33" is the finest compact tri-bander avail-’

able to the amateur. Designed and produced by one of the world’s largest antenna manufacturers,
the traditional quality of workmanship and materials excells with the "SYSTEM 33’’. New boom-
to-element mount consists of two 1/8' thick formed aluminum plates that will provide more
clamping and holding strength to prevent element misalignment. Superior clamping power is ob-
tained with the use of a rugged 1/4"’ thick aluminum plate for boom to mast mounting. The use of
large diameter High-Q traps in the “SYSTEM 33’* makes it a high performing tri-bander and at a
very economical price. A complete step-by-step illustrated instruction manual guides you to easy
assembly and the lightweight antenna makes installation of the “SYSTEM 33’ quick and simple.

Band MH/ 14.21-28 Boom (0.D. x length}

Maximum power input  Legal Limit No. of elements

Gain {dhd) Up 10 8 dB Longest element

VSWR at resonance 1.3 1 Turning radius

Impedance 50 ohims Maximum mast diameter . 2" 0.D
F/B Ratio 20 dB or better Surface area

LI WIL30N

SPECIFICATIONS

4286 S Polaris Ave . Las Veqas. Nevada 89103

Peices and specifications subject to change without notice

114 Ibs.
37 Ibs.
42 1bs.

2" x 14°4” Wind loading at 80 mph

3 Assembled weight (approx)

274 Shipping weight {approx}

159 Direct 52 ohm feed — no balun required

Maximum wind survival
5.7 sq. ft

. 100 mph

ORDER
FACTORY DIRECT
1-800-634-6898

Radials are required for
peak operation.
{See GR-1 below)

SPECIFICATIONS

* 19’ total height

* Seif supporting — no guys
required

* Weight — 14 lbs.

e Input impedance: 50 £2

* Powerhandling capability
Legal Limit

¢ Two High-Q traps with large
diameter coils

* Low angle radiation

* Omnidirectional
performance

e Taper swaged aluminum
tubing

® Automatic bandswitching
* Mast bracket furnished

e SWR: 1.1:1 or less on ali
bands

The GR-1 is the complete
ground radial kit for the WV-
1A. It consists of: 150’ of 7/14
stranded copper wire and
heavy duty egg insulators, in-
structions. The GR-1 will in-
crease the efficiency of the
GR-1 by providing the correct
counterpoise.
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M520A
THE ALL NEW 5 ELEMENT 20 METER BEAM

At last, the antennas that you have been waiting for are here! The top quality, optimum spaced, and newest designed monobanders. The
Wilson System’s new Monoband beams are the latest in modern design and incorporate the latest in design principles utilizing some of the
strongest materials available. Through the select use of the current production of aluminum and the new boom-to-element plates, the Wil-
son Systems’ antennas will stay up when others are falling down due to heavy ice loading or strong winds. Note the foliowing features:

1. Taper Swaged Eiements — The taper swaged elements provide strength where it counts and lowers the wind loading more efficiently

than the conventional method of telescoping elements of different sizes.

2. Mounting Plates — Element to Boom — The new formed aluminum plates provide the strongest method of mounting the elements

to the boom that is available in the entire market today. No longer will the elements tilt out of line if a bird should land on one end of

the element.

3. Mounting Plates — Boom to Mast — Rugged 1/4*’ thick aluminum plates are used in combination with sturdy U-bolts and saddles for

superior clamping power,

4. Holes — There are no holes drilled in the elements of the Wilson HF Monobanders. The careful attention given to the design has

made it possible to eliminate this requirement as the use of holes adds an unnecessary weak point to the antenna boom.

With the Wilson Beta-match method, it is a ‘'set it and forget it’’ process. You can now assemble the
antenna on the ground, and using the guidedines from the detailed instruction manual, adjust the tuning
of the Beta-match so that it will remain set when raised to the top of the tower.

The Wilson Beta-match offers the ability to adjust the terminating impedance that is far superior to
the other matching methods including the Gamma match and other Beta matches. As this method of
matching requires a balanced line it will be necessary to use a 1:1 balun, or RF choke, for the most
efficient use of the HF Monobanders.

The Wilson Monobanders are the perfect answer to the Ham who wants to stack antennas for maxi-
mum utilization of space and gain. They offer the most economical method to have more antenna for less
money with better gain and maximum strength, Order yours today and see why the serious DXers are run-
ning up that impressive score in contests and number of countries worked,

SPECIFICATIONS
Mocel | 851 (G551 oo | T [ s Mt e | E000% | 53| B, | e | 7 | ST [hbon ] T
M520A | 20 | 11,5] 2508 [500KHz | 111 | 5082 | Bews 5 [ 366 | 2° | 3a2s"| 251" | B9 227 | 2 68
M4204 | 20 [10.0] 2648|500 KHz[ 1.1:1 | 5092 | Bets 4 36 | 2 [260" | 226" | 76 89 | 2” 50
M5154 | 15 [12.0] 2508 [a00KHz[1.1.1 | 5052 | Beta 5 |283" | 27 [260" [ 176" | a2 107 | 2 a1
M415A | 15 | 10.0] 2548|400 KHz| 1.1:1 | §0%2 | Bera 4 242" | 27 [ o7 [1anr| an 54 | 2 )
Wilson’s Beta match offers 0 0 T150 254815 MHz | 1.1:1 | 50§ | Bew s |6 | 2 | 260" | 160" | 28 220 | g 36
maximum power transfer. (4,04 10 [100] 2508[ t.5MHz[ 1.1.1 | 50§ | Beta 4 [ [ 2 [ w3 | ra 3% | 2 20

§ WILSON SYSTEMS, INC. — 4286 S. Polaris FA CTORY DlRECT Toll-Free Order Number

P n
S A —— rices and specifications subject to change without notice.

]
§ Las Vegas, NV 89103 — (702) 739-7401 - - -
: ORDER BLANK 1-800-634-6898
WILSON SYSTEMS ANTENNAS WILSON SYSTEMS TOWERS [ ]
Qty Model Description Shipping| Price I Qty. | Model Description Shipping| Price
SY33 3 Ele. Tribander for 10, 15, 20 Murs. UPS $149.95 TT45B | Freestanding 45’ Tubular Tower TRUCK | $279.95 l
SY36 6 Ele. Tribander for 10, 15, 20 Mtrs. UPS 199.95 RB-45B | Rotating Base for TT45A w/tilt over feature| TRUCK 179.95
1 WV-1A | Trap Vertical for 10, 15, 20, 40 Mtrs. UPS 49.95 FB45B | Fixed Base for TT-45A w/tilt over feature TRUCK 114.95
GR-1 Ground Radials for WV-1A UPS 10.95 MT61B | Freestanding 61° Tubular Tower TRUCK | 48995
]
(] M-520A | 5 Elements on 20 Mtrs. TRUCK 214.95 RBE1B | Rotating Base for MT-61A w/tilt over feature] TRUCK 249.95
[] M-420A | 4 Elements on 20 Mtrs. UPS 149.95 FBB1B | Fixed Base for MT-61A w/tilt over feature TRUCK | 169.95
1 M-515A | 5 Elements on 15 Murs. UPS 12095 NOTE: )
1 M-415A| 4 Elements on 15 Mtrs. UPS 84.95 I On Coaxial and Rotor Cable, minimum order is 100 ft. and in 50’ multiples. )
l Prices and specifications subject to change without notice.
P M-510A | 5 Elements on 10 Mtrs. UPS 84.95 I Ninety Day Limited Warranty, All Products FOB Las Vegas, Nevada )
-4 . .
i M-410A | 4 Elements on 10 Mtrs UPS 69.95 PRICES EFFECTIVE FEBRUARY 1, 1980 )
WM-62A1 Mobile Antenna: 5/8 Aon 2,1/4 Aon 6 uPs 0 e e e o S N S
: Nevada Residents Add Sales Tax ]
1 HD-73 | Athancz Heavy Duty Rotor UPS 109.95 Ship C.0.D. O Check enclosed [0 Charge to Visa O m/c O |
i RC-8C_|[ 8/C Rotor Cable ws | 12/t Bog e Expires )
: RG-8U | RG-8U Foam-Ultra Flexible Coaxial )
! Cable. 38 strand center conductor, 11 guage UPS 21/fr, Bank # Signature )
L]
i WILSON SPECIAL Please Print :
I‘ AIRCRAFT CABLE:
3116, 1x19: .10/t {min. 1000 ft) Name Phone )
1/8”, 1x19: .06/ft {min. 1000 f1) )
Heavy duty 6 turnbuckles: $1.50 ea. (min. 10) Street
12’ eye bolts, 1/2** stock: .75 ea. {min. 10} . .
: a Cit State Zi
Cable clamps: .25 ea. (min. 50} i °
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MEET THE PEOPLE

WHO DUILD THE
WORLD'S BEST
HAMRADIOS .. . ..

The Swan Team: People like WDOESA (Geri), KAGCRI ™ ndupih experionce reciy
(Boyd), KAGHBW (Frank), N6LT (Tom), N6BMK (Paul), e e e e ot e
N6OK (Rick), WBODXW (Ken), W6GBL (Glen), K6TSD equipment. From transceivers to
(Sam), KA6BRH (Jess), WOTXH (Bob), WB6LEC (Ken), L, (LD G B 0
KA4FYE (Bill), W6OML (Dick), K6CAQ (Gary),

K6ERW (Chuck), Committed to

the best in ham radio.

Swan, a division of
Cubic Communications,
is staffed with a
professional team that
knows and understands ,
the ham business. As a s,
member of the Cubic family of companies, we
w=_... are a financially strong

organization, with the
latest in manufacturing
and test equipment,
located 1n a modern
facility in Oceanside,
Customer Service, California.

your guarantee of
service after sale for

all Swan products.
satisfaction. A division of Cubic Communications, Inc.
+~s4 305 Airport Road

Oceanside, CA 92054
714-757-7525

American Technology,
American Designed,
American Manufactured.
Your security in long term
support for products made
by fellow Americans.

2

Each piece of equipment
is carefully and
thoroughly checked and
calibrated by the Quality
Control Team before
shipment. All this plus a

Stop by the Swan Ham Shack
on your next visit to
Oceanside, California. You
can operate on the air the
newest and latest Swan
equipment at station

B6IML. Ask a fellow ham
on the marketing team for a
plant tour.

72-hour bake-in to insure

the high reliability that

goes with every piece of
wan gear.
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A SWAN FOR EVERY NEED

geo GaNlEee noesinew  Talk State of the art, Versatility, or Economy — SWAN'S
andtheyte al famous “world’s best” Engineering team has designed a

all made in America and they're all
from Swan. Whatever your complete line of Transceivers to suit your need.

dreams—‘rom a compact fully
synthesized mobile to a full-blown
base station with doal PTO’s—one
of these will bring ttem to reality
today. They're all sclid state, all 235

Watts PEP and CW on all - T
frequencies, axd most of all l r l % R : ®
they're affordasle. .

Most Advanced HF 5 86 mme @
Transceiver in the
World —ASTRO 150

HF SSB Transceive- featuring
“VRS" a knob with & new twist, and
over 100,000 fully
microprocessor-controlled
frequencies or presant or
envisionec “hem” bands.

O High Pcwer — Full 235 Watts
PEP & CW, all bancs O Truly

6“-)' -
. ' ™ T X

vOA wh
S S wa—

Synthesized in accurate 100Hz
steps O Full CW Break-In with
narrow XTAL Filter O Standby
Memory — ALL BANDS 0O True PEP
output metzr [JModel 150 — 80 thru
10 meters [J Model - 51 — 160 thru
15 Meters

Most Versatile HF 1 60M-
10M Transceive- in the
World —ASTRO 102 BX

Dual PTO's, 235 Watts PEP & CW
on all frequencies, |- Passband
tuning, with LED position indicators
and full br2ak-in.

O All solid sta e [] Modern design
and styling O Tunable notch filter
O 4 Function Meter [ Speech
Processor [ VOX O Adjustable
AGC Decay J 2 Position CW Wave
Shaping 0 16 Pole F Filter

O Crystal CW Filter O PLL
Synthesized Band Selection

Economy with rop
SWAN quality and
mobility —1 00MX

235 Watts PEP & CW on all
frequencies. Tne fie d-proven
Rig the whole world s talking
about.

O All solid-state [ Modern design
and styling O VVOX [ Noise Blanker
O Semi-CW Break-in O RIT
+1.5KHz O 25 KHz Calibrator,
built-in O CW side tone with
adjustable pitch and level O Internal
speaker [ Jack for external counter

- Q‘m(

SEw  OFF
BREAK IN

Swa n‘]

' ASTRO 130 SSB TRANSCEIVER '
.

b AFCamN
KSYMIC Q. L4 5""

§

MOO(

CG‘“" Lsey s\ i cwu

ASTRO 150

Look to Swan for Quality Accessories . . .

A division of Cubic Communications, Inc.

¢ @ ¢ °

gl arev

PTT OFF

70, 20
'\ L2800

and Service

305 Airport Rd. @ Oceanside, Ca. 92054 @ 714-757-7525



Awards

Bill Gosney WB7BFK

2665 North 1250 East

Whidbey Island

Oak Harbor WA 98277

In the November, 1979, issue,
| outlined the entire awards port-
folio being offered by the Cen-
tral Radio Club in Moscow.
Thanks to Paul Schuett
WABCPP/WAT7PE! for pointing
out the fact that | failed to men-
tion that both the R-10-R and
R-15-R Awards have a 24-hour
time restriction. Perhaps our
readers would like to pencil in
this addition to the rules for fu-
ture reference. It is my under-
standing that the applicants
may have to wait approximately
one year (or even longer) for their
awards to be processed rather
than the three- to four-month
period previously announced.

Last year | confronted the
ARRL about their WAS Award
Program. Having just completed
my 6-band effort and well on my
way to Working All USA on 7
bands, | thought for sure they
would recognize such achieve-
ment by issuing a certificate or
plaque. To make a long story
short, they do not have any
awards, nor did they show any
interest in the concept.

As merely a method of gather-
ing support from our readers, |
would like to hear from those
persons who at this time could
qualify for Working All USA on 6
bands, 7 bands, or 8 bands if
such awards were made avail-
able. This “poll” should not be
construed to mean 73 Magazine
is going to sponsor such a pro-
gram; however, once | can gath-
er support from other amateurs
who can qualify at the time this

N S TR e S L S T S S PN
) g - gire
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article appears, | will lead a pur-
suit to acquire such a sponsor.
By the way, | am seeking re-
sponse from those who've
achieved these multi-band goals
anytime in their amateur career.
There would be no time limit or
starting date requirement. Be
sure to enclose an SASE if a re-
ply is expected.

DX AWARDS FROM ITALY

A very good DX friend of yours
and mine, John Paul I8KDB,
recently wrote a very com-
plimentary letter about our
awards column and asked that
we share the awards program
sponsored by the Associazione
Radiotecnica Italiana (ARI).
John Paul noted that the follow-
ing general rules apply to all HF
awards issued by the ARl and
recommended they be read to-
gether with the conditions gov-
erning each individual certifi-
cate.

All inquiries andlor applica-
tions shall be addressed to the
ARl Awards Manager, G. Nuc-
ciotti 18KDB, Via Fracanzano,
31-80127 Napoli, Italy, together
with 2 IRCs for airmail reply.

ARI awards will be issued to

any amateur who will submit:
A letter, dated and signed, with
applicant's name, address, and
call. He must certify to have
complied with all rules govern-
ing amateur radio in his or her
country and to have kept fair
play and good sportsmanship in
operating toward the award for
which the application is
claimed.
*The complete list of QSLs, with
callsign, date, frequency,
reports, time, and type of emis-
sion (CW, AM, SSB, RTTY).

é

L

*QSLs for checking. QSL cards
must be submitted without cor-
rections, erasures, or additions
and must be clearly readable.
*US $1.00 or 10 IRCs for foreign
applicants. The Marconi Award
is free; only a mailing fee is
charged.

To get an award in a specific
class, the cards must show the
corresponding data in a clear
format. Foreign applicants may
avoid sending QSL cards by
submitting a checklist of the
cards duly certified by an ap-
pointed or elected official of a
national amateur radio affiliated
society or club. The ARI Awards
Manager reserves the right to
check, on request, one or more
claimed contacts as necessary.

CERTIFICATO DEL
MEDITERRANEO (CDM)

The CDM is issued to those
amateurs who can show confir-
mation of a two-way contact on
the HF bands sinceJune 1, 1952,
with (a) a fixed station in at least
22 countries of the list shown
below, and (b) at least 50 ama-
teur stations located in pen-
insular Italy, both for a accumu-
lated total of 72 QSLs.

The same station may be
worked once only. Two classes
of CDM are offered: Mixed (AM,
SSB, CW, RTTY) or Phone Only
(AM, SSB). The minimum reports
allowed to qualify are RS 33 or
RST 338.

Countries List: Spain,
Balearic Islands, Ceuta and
Melilla, Morocco, France,
Algeria, Corsica, Sardinia, Sici-
ly, Lebanon, Egypt, Greece, Do-
decanese Islands, Crete, Mount
Athos, Turkey, Syria, Yugosla-
via, Albania, Malta, Gibraltar,
Cyprus, Monaco, Tunisia, Israel,
and Libya.

WORKED ALL ITALIAN
PROVINCES (WAIP)

This province award is issued
to those amateurs who can
show confirmation of a two-way
contact on the HF bands since
January 1, 1949, with a fixed sta-
tion in at least 60 provinces of
the Italian Republic for foreign
amateurs or in 75 provinces for
Italian amateurs. The same sta-
tion may be worked twice or
more if in a different province
each time. Minimum reports ac-
ceptable are RS 33 and RST 338.
Starting January 1, 1978, this
award may aiso be endorsed for
single band and/or for all 95
provinces.

List of Italian provinces:

Agrigento, Alessandria, An-
cona, Aosta, Arezzo, Ascoli
Piceno, Asti, Avellino, Bari,
Belluno, Benevento, Bergamo,
Bologna, Bolzano, Brescia, Brin-
disi, Cagliari, Caltanissetta,
Campobasso, Caserta, Catania,
Catanzaro, Chieti, Como,
Cosenza, Cremona, Cuneo, En-
na, Ferrara, Firenze, Foggia,
Forli, Frosinone, Genova, Gori-
zia, Grosseto, Imperia, Isernia,
L'Aquila, La Spezia, Latina,
Lecce, Livorno, Lucca, Macer-
ata, Mantova, Massa, Matera,
Messina, Milano, Modena,
Napoli, Novara, Nuoro, Oris-
tano, Padova, Palermo, Parma,
Pavia, Perugia, Pesaro, Pescara,
Piacenza, Pisa, Pistoia,
Pordenone, Potenza, Ragusa,
Ravenna, Reggio Calabria, Reg-
gio Emilia, Rieti, Roma, Rovigo,
Salerno, Sassari, Savona, Siena,
Siracusa, Sondrio, Taranto,
Teramo, Terni, Torino, Trapani,
Trento, Treviso, Trieste, Udine,
Varese, Venezia, Vercelli,
Verona, Vicenza, Viterbo.

Continued on page 150

Assocanose RADIOTECAICA. ITALIANA- il;u:b.ﬂ
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for the famous HAM-KEY and KEYER!

Model HK -1
* Dual-lever squeeze
paddie

CC-1 shieided cable
w/plug for HK-1

52995

$4.49

Model HK-2

* Same as HK-1_less base
for incorporation n own

keyer $1 995

Order today direct or from your favorite dealer o

Model HK-3M

features of the HK-3.
* Deluxe straight key

* Navy type knob

Model
HK-5A

Electronic
Keyer

* New Cabinet Colored-Keyed to
match most modern radio equipment

¢ lambic Circuit for squeeze keying

* Self-completing dots and dashes

* Curtis 8044 1 C $6995

Keyer Chip

\pileNe

JUST DIAL
8340 OLIVE BLVD
PO BOX 28271

%\

1-800-325-3636

With anti-tip bracket even a heavy-
handed key pounder cannot tip. All the

CC-3 shielded cable w/plug for HK-3M $3.95

“TM trade-mark

$1 995

* Heavy base — no need to attach to desk

NEW/
Model AT-B

Anti-Tip
Bracket

Model HK -4

Converts any HK 3 * Combination of HK-1 and

HK-3
to HK-3M $ 95
$999 44
CC-1/3 shielded cable
Prepaid w/plugs for HK-4 $7.95

Add $2.00 shipping & handling per unit (USA) Same day shipment . . .

TOLL FREE
ST LOUIS. MO
63132

/° Py =
v H2 ”hq

-

NEW MFJ-410 ““Professor Morse’ lets you . . .

COPY CW FASTER AND UPGRADE QUICKER

NEW MFJ Random Code Generator/Keyer sends unlimited random code
in random groups for practice. Never repeats same sequence. Tailor
level to your ability. Vary speed 5 to 50 WPM. Vary spacing between

characters. Speed Meter. Full Feature Keyer.

Sends unlimited random code.

Never repeats same sequence.

$

Copy code faster and upgrade quicker. Now you
can tailor the level of code practice to your exact
needs. Practice copying code anywhere and any
time you have a spare moment. Practice at home,
in bed, driving to work, during lunch, etc.

The new MFJ-410 “Professor Morse” is a
computer-like random code generator and keyer
that sends an unlimited supply of precision Morse
Code in random groups.

i never repeats the same sequence so you
can't memorize it like code tapes.

Vary speed 5-50 WPM and read on speed meter.

Vary spacing between characters and charac
ter groups (for example, copy 5 WPM with 13
WPM characters) to give proper character sound
at low speed.

&suecl alphabetic only or alphanumeric plus punc-

tuation (period, comma, question, slash, double dash.)

Tone control. Room filling volume. Builtin
speaker. ldeal for classroom teaching. Earphone
jack (2.5 mm) for private listening.

Uses 110 VAC, or 9-18 VDC, or 4-C cells (for
portable use). Optlonal cable for car cigarette light-
er ($3.00). 6x2x6 inches.

Built-in full feature keyer. Volume, speed, in-
ternal tone and weight controls. Weight control
adjusts dot-dash space ratio; makes your signal
distinctive to penetrate QRM. Speed meter works
for keyer, too. Tune switch keys transmitter for
tuning. Reliable solid-state -
keying: grid block, cathode,
solid state rigs. OPTIONAL
BENCHER IAMBIC PADDLE.

Dot and dash paddles have fully adjustable ten-

Talior level to your abllity.
Vary speed 5-50 WPM.

149

sion and spacing. Heavy base with non-slip rub-
ber feet eliminates “walking”. $39.95.

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for refund
(less shipping). One year unconditional guarantee.

Order today. Call toll free 800-647-1800. Charge
VISA, MC or mail check, money order for $149.95
plus $3.00 shipping for MFJ-410 and/or $39.95
plus $3.00 shipping for Bencher paddle.

CALL TOLL FREE ... 800-647-1800
Call 601-323-5869 for technical information,

order/repair status. Also call 601-323-5869 out-
side continental USA and in Mississippi.

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762 J

+” Reader Service—see page 179
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Conlests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

More and more announce-
ments are arriving too late for in-
clusion in the contest calendar.
Material for this February issue
had to be received at my QTH no
later than November 25th.
Please send material as early as
possible and send it directly to
my home QTH as shown. Send-
ing information via Peter-
borough only delays delivery as
it has to be forwarded to me. If
you are still working on the con-
test rules but have decided on a
date, send me a quick note so |
can at least list the date as early
as possible. | continually try to
list contest dates as far in ad-
vance as possible to help avoid
too many contests being sched-
uled on the same dates.

CWSP INTERNATIONAL DX
COMPETITION
Starts: 0000 GMT Saturday,
February 2
Ends: 2400 GMT Sunday,
February 3

Amateurs throughout the
world are invited to participate
in this annual event. Entry class-
es include single-operator and
multi-operator (only club sta-
tions, single transmitter), all-
band only. All contacts must be
on CW.

1980 International
SSTV Contest
See page 177!

EXCHANGE:

RST and QSO number start-
ing with 001. CWSP members
will add “/CWSP" after the
report.

SCORING:

QSOs within the same coun-
try count for multipliers only; no
QSO points are given. QSOs
with other countries in the same
continent count 1 point per
QSO. QSOs with other con-
tinents are 3 points. Multipliers
are given for each ARRL DXCC
country and for each Brazilian
prefix (PY1, PT7, PS8, etc.).
Countries and prefixes count
only once regardless of band.
Final score is the sum of all QSO
points from all bands times the
final multiplier.

AWARDS:

First place in the world will
receive a cup and award. First
place in each continent will
receive a medal and an award.
Awards will also be issued to
first place in each country,
CWSP members, and clubs.
ENTRIES:

Logs must contain times in
GMT, worked station, exchange,

CWSP International DX Competition
Marconi International DX Contest — Phone

ARRL DX Competition — Phone
Europe and Africa RTTY Giant Flash
YL International SSBers QSO Party - CW

QRP ARC International QSO Party
YL International SSBers QSO Party

Feb 1-10 ARRL Novice Roundup
Feb 2-3 South Carolina QSO Party
Feb 2-4 New Hampshire QSO Party
Feb 9-10 QCWA QSO Party-CW
Two Land QSO Party
PA® Contest
Feb 16-17 ARRL DX Competition - CW
Feb 23-24 French Contest — Phone
Feb 23-25 Vermont QSO Party
Mar 1-2
Mar 89 QCWA QSO Party — Phone
Mar 9-10
Mar 22-24 BARTG Spring RTTY Contest
Mar 29-30
Apr 57
Apr 19-20
Apr 26-27 Helvetia Contest
May 17-18 Florida QSO Party
June 28-29 ARRL Field Day
Sept 13-15 Washington State QSO Party

multipliers, and points per band.
Logs and summary must be
mailed no later than March 15th
to: CWSP Contest Committee,
Caixa Postal 15098, Sao Paulo,
Brazil.

SOUTH CAROLINA QSO PARTY
Starts: 1800 GMT Saturday,
February 2
Ends: 2400 GMT Sunday
February 3

Sponsored by WAA4SJS,
N4AKO, and WA4YUU; all ama-
teurs are invited to partici-
pate. The same station may be
worked on each band and mode
and SC stations may work other
in-state stations. Novices and
Technicians must sign /N or /T
to identify their class.
EXCHANGE:

RS(T) and state, province,
country, or SC county.
FREQUENCIES:

Phone — 3980, 7280, 14280,
21380, 28580.

CW —3550, 3710, 7050, 7110,
14050, 21050, 21110, 28050,

28110.
No repeater contacts are
allowed.

SCORING:

SC stations score one point
per QSO and two points for
QSOs with Novices or Techni-
cians. Final score is the QSO
points times the sum of SC
counties, states, provinces, and
DX countries worked. For all
others, score one point per SC
QSO and two points per SC Nov-
ice or Technician QSO. Multiply
total QSO points by the total
number of SC counties worked
(46 maximum).

ENTRIES AND AWARDS:
Certificates to top-scoring
stations in each SC county,
state, province, and DX country.
Also to Novice and Technician
winners in each SC county and
US state. Include a summary
sheet with your entry showing
the scoring and other informa-
tion. Logs must be mailed by

Continued on page 143

European Scores

C31QA 60
DK7XS 30885
DM3PQO 31680
EA7ALG 8103
FOKP 24338
G4FDC 13050
GD4GWQ 1440
Gl4GDV 612
GMA4FSA 780
GW3INW 5445
HA3KNA 13680
12LVN 45
LASHW 9768
LZ1XL 17820
OE1DSA/3 31590
OH2DW 21924
OK3KAG 27216
ON7YD 7425
OZ7SAC 2964
PA2TMS 7200
SMOCCE 17493
SP9PDF 9717
UK3ACR 31155
UA2FCB 16524
UK5IBM 37962
UC2WAZ 6336
UP2BAW 12600
UQ2GEC 3024
UR2RKS 27
YO3CR 17490
YU2CRM 11094
4U1ITU 63

Results

RESULTS OF THE H26 CONTEST, 1979

SWL

BRS 32525 29160
Non-European Scores
K9PNT/DU2 576
EABTY 864
HS1ABD 2394
JA1ADN 5766
KP4V 5202
LU2DPW 504
OA4ZP 1242
OD5LX 60
PY1BOA 2205
UK9HAC 24300
UD6DHC 2592
UHBBO 240
uJsJcQ 231
UL7MAR 30246
UMBMBN 2106
VE2FGL 10209
VE3DMC 7437
VO1AW 4059
VK2BAC 1254
N1NA 16983
K2SX 351
W3ARK 7371
WA40EL 17013
WS5EIJ 330
W6UA 1581
K7CU 495
W8DA 13500
Wo0BMM 1104
YV10B 1581
ZL1AJU 4455
HB9BA/4X 10146
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OUTPERFORMS

ALL commercially

available tribanders

AND many monoband
systems, too!

KT-34 UPGRADE KITS AVAILABLE KLM , KT
WRITE FOR COMPLETE DETAILS OR S '34X
SEE YOUR LOCAL KLM DEALER 20,15,& 10M — FOR THE MATURE HAM ONLY
KLM 17025 LAUREL RD., MORGAN HILL, CA 95037, (408) 779-7363

New 2 Meter Avanti

7

Mobile Antenna

Mounts on glass — no holes!

® Reciives and transmits through glass.
® Superior performance equivalent to 5/8 wave.

® Superior radiation full Omni-Directional.
IT’'s easy to install No holes to drill, no magnet to
scratch the paint, no clamps. Uses an especially
develored epoxy adhesive that secures antenna to win
dow like a 1/4” bolt. The capacity coupling box is
s mply attached with a special adhesive tape to inside of
window. Worried about crimping or corroding coaxial
cables? it's all inside and out of sight

AH 151.3G SPECIFICATIONS
Gain Equivaient 10 5/8 wave
2meter v S W R Band Width Betterthan 1 5:1
M aximure power 150 y

Nominal mpedance 50 Ohms . .
Chrome - lated casting. Stainless Steel hardware. Swivel whip holder See Avanti's other new amateur mobile and base

Height :
P2rformance and Mechanical Patents Pending antennas. Write for new catalog today.
Send 50¢ for handling and postage

¥

Euy one from your nearest AVANTI dealer. If —
your d=aler does not have one in stock, have him v A93 (( ayan\\' antennas ]J
call the following toll free number and we will —

s1ip h m one within 24 hours: b

Avanti Research and Development. Inc
340 Stewart Ave.. Addison, IL 60101
(800) 323-9429 1979 In Canada: Lenbrook Ind.. Scarborough, Ontario MIH {H5

+” Reader Service —see page 179 31l



Interfacing

/Microcomputer

Jonathan A. Titus
Christopher A. Titus
David G. Larsen
Peter R. Rony

Since microprocessors like
the 8080 and 6800 do not have
multiplication and division in-
structions, subroutines (that
contain addition and subtrac-
tion instructions) must be writ-
ten to perform these opera-
tions. A typical paper-and-pen-
cil decimal and binary multipli-
cation for two different sets of
numbers is shown in Fig. 1.

As you can see, the “mechan-
ics” of multiplication are very
similar in these two examples.
As the multiplicand is multi-
plied by larger and larger
powers of ten or powers of two,
the result of the multiplication
has to be shifted to the left by
one, to increase the signifi-
cance of the resuit. For in-
stance, when 1024 is multiplied
by the 9 in 596, the result (9216)
is shifted to the left by one
place, because the multiplica-
tion is really 90 x 1024 and the
result is really 92,160.

To multiply two binary num-
bers, the 8080 must examine

1024 00100110

x 596 = 00011011
6144 00100110
92160 001001100

+ 512000 0000000000
610304 00100110000
001001100000

0000000000000

00000000000000

+_000000000000000
000010000000010

Fig. 1. Decimal and binary mul-
tiplication examples.

the multiplier, a bit at a time. If
the bit is a logic one, the
multiplicand is added to the
partial sum (initially zero). If the
bit examined is a logic zero,
then the multiplicand is not
added to the partial sum.
Regardiess of whether or not
that addition takes place, the
partial sum must be shifted one
bit position, aftereachbitin the
multiplier is examined.

To keep the 8080 multiplica-
tion software example (Exam-
ple 1) as simple as possible, we
will write a subroutine that
multiplies two eight-bit num-
bers. These two numbers must
be stored in the 8080’s D and E
registers and the 16-bit result
will be stored in registers B and
C (register pair B). When the
MP88 subroutine is called, reg-
ister pair B is cleared because
it will be used to store the par-
tial sum and finally the 16-bit
result of the multiplication. The
L register is loaded with the
number of bits in the multiplier,
octal 010, hexadecimal 08, or
decimal 8. At NXTBIT, the
multiplier that is contained in
register D is moved to register
A, shifted once to the right, and
saved back in register D. These
instructions shift a single bit of

00001110
1oi1 10011011
-_lot1
10000
-_lotl
1011
- 1011
00001

Fig. 2. A binary division exam-
ple.

/SET THE MEGISTLA PAIR THAT WILL HOLD TIiE

nrag, LYty
oud /ZRLESULT OF THL AVLTIPLICATION T
o0ov /000 VDD (HEXHDLICINAL 0000
HyviL /LDAD L WITIH 8 (DRCIMAL)Y, Tk ULIT COWNIT
¢10 /01 THE “MTILLK OF SHIFTS TO Takk PLACE
NXTUlT, novAaL /JHOVE THE JILTIMLIET INTO o
RaR ZSHIFT 1T UNE BIT TU THE PIGNT
HMOVDA /THE CulHY 1S EITHER | 01t D, SAVE THE HILTIPLIER
JNC /1F Tk CARIY 15 0, JUST SHIFT THE
HONADL /RESULT. 1F THE CARRY 1S A 1, ALD TH}P
0 /UULTIPLICAYD TO THE RESULT, THEY SHIFT 1T
Movab /GET THE MSbY OF Tiik RESILT
ADDE /DD THE MLTITLICAID
Movun /AND SAVE THE 1MSUY OF THE RESULT
NOADD, MOVAL /NOVW SHIFT THE 16-L1T RESULT ONE
RAN /PLACE TO THE RIGHT.
1Mo vun /SAVE THE NLEW NSBY
MOVAC /NOW SHIFT THE LSUY TO THE TUGHT.
nRan
tHovea
oL ZUaVE ALl 8 DITS OF Tk fULTERLILI
JIN7 ZVEEE TESTED YRT 7 N0, TEAST aNOTHY Y 101D
NXTUIT
]
RET /YLS, THE ANSWENR 1S IN REGISTER Palnll b

Example 1. An eight-bit by eight-bit multiplication subroutine.
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the mutiplier into the carry, so
that the state of the bit (logic
one or logic zero) can be tested
with software instructions.

If the state of the carry after
the shift is a logic zero, this
means that the multiplicand is
not added to the partial sum, so
the JMP to NOADD (NO ADD-
ition) is executed. If the carry is
a logic one, the JMP to NOADD
is not executed. Instead, the
multiplicand, contained in the
E register, is added to the par-
tial sum which is contained in
register pair B.

At NOADD, the 16-bit number
contained in register pair B is
shifted to the right by one bit
position. The multiplier's bit
count, which is contained in the
L register, is then decremented
by one. When this bit count is
decremented to zero, the 8080
will return from the MP88 sub-
routine, with the 16-bit result of
the multiplication in register
pair B. If the bit count is non-
zero, the JMP to NXTBIT is ex-
ecuted, so that another bit in
the multiplier can be tested and
any additions performed.

The multiplication of the two
eight-bit binary numbers was
performed by an add and shift
algorithm. Binary division can
be performed by a subtract and
shift algorithm. An example of
binary division is shown in Fig.
2. Binary division is more com-
plex than binary multiplication.
To divide two binary numbers,
the divisor is subtracted from a
larger portion of the dividend,
which has less and less signifi-
cance. If the divisor is larger
than the part of the dividend
that it is being subtracted from,
a borrow occurs. In this case,
the divisor is added to the
result of the subtraction to
“regenerate” the original part
of the dividend that was being

tested. A zero is then entered in
the quotient for the bit position
being tested. If no borrow oc-
curs when the subtraction is
performed, the result of the
subtraction is used as the new
partial dividend and a one is
entered into the quotient since
the divisor was successfully
subtracted from the dividend.
The subroutine listed in Exam-
ple 2 divides the content of the
E register (the dividend) by the
eight-bit content of the D reg-
ister (the divisor) and the eight-
bit result (the quotient) is saved
in the H register and the re-
mainder is saved in the C
register.

The LXIH instruction in the
DIV88 subroutine (Example 2)
loads the number of bits in the
divisor (octal 010, decimal 8) in-
to the L register and the H reg-
ister is loaded with zero. This is
done because the H register
will be used to store the quo-
tient. The MVIC instruction
loads the C register with zero.
The C register will be used to
store the partial dividend. At
NXTBIT, the dividend is shifted
one bit to the right. The most-
significant bit (MSB) is shifted
into the carry and the remain-
ing bits of the dividend are
saved back in the E register.
The partial dividend in register
C is then moved to register A,
and the bit from the dividend is
shifted from the carry into the
least-significant bit (LSB) of
register A. The SUBD instruc-
tion subtracts the divisor from
the partial dividend, which was
in the A register. If the divisor is
subtracted from a larger or
equal number, the JMP to
NOADD is executed. If the
divisor is greater than the par-
tial dividend, a borrow occurs,

Continued on page 141

vtves, LI /LOAD THE L REGISTER WITH 010 (DECIMAL B)
01D /0P HEXAUECIMAL 08 AND LOAL THE M
ooo /NEGISTER WITH 000 (THE RESULT WILL BE IN H)
MvIC /LUAD THE C NEGISTER WITH 00O
ooo0 /THIS REGISTER WILL BE UStDL FOR STORAGE

NXTUIT, MUOVAE

/MOVE THE DLIVILIND TO A

naL /SHIFT THE MSB OF A INTQO Tiik CARRY

MOVEA /SAVE THE SHIFTED DIVIDEYD BACK IN E

MOVAC /GET THE PARTIAL DIVIDEND STORLRD IN C

PAL /SHIFT THE CARRY INTO TME LSU OF A.

SuuL /SUYTRACT THE DIVISOR FROM TH1IS NUMUER

JNC /1F THE CARRY=0, THL SUBTRACTION DID NOT

HOADD /PRODUCE A BORRDW. THEREFORE, SHIFT THE

0 /QUOTIENT. OTHERVISE ADD THE DIVISOR UACK TO A

ADDD /ADD THE DIVISOR BACK TO THE CONTENT OF A.
NOADD, MOVCA /SAVE THE PARTIAL DIVIDEND BACS 1IN C.

cMe /COMPLEMENT THE CARRY.

MOVAH /AND SHIFT THE CARRY INTO THt LSb

RaL /0F THE H REGISTER. 1¥f A BORROW, C=0

HOVi1A /1F NOT, C=1

venu /HAVE ALL EIGHT BITS bEEN SHIFTED YRT?

JINZ /%0, SHIFT ANOTHER UIT OF THE

NXTHIT /DIVIDEND AND TRY ANOTHER SUBTRACTION

0

RET /THE ANSWER 1S IN H WHEN THE B80B0 RETURNS

Example 2. An eight-bit division subroutine.



DS/ STOPS BRANDS A thru Z

with more counter for less money
FACTORY WIRED 500 MHz « 1 PPM TCXO « 8 DIGITS

50 Hz - 512 MHz FREQUENCY COUNTER

Model 5500

Made in USA |
50 Hz to 512 MHz

Compare These Features and You Will Buy Sl

8 Digits Not 6 or 7 Digits
1 PPM TCXO Not 1.5 PPM - 10 PPM

e Resolution 1 Hz @ 50 MHz Not 10 Hz
e Resolution 10 Hz @ 450 MHz Not 100 Hz

FREQUENCY COUNTER STRAIGHT TALK

There are only three functional requirements for a frequency
counter: 1. Good accuracy over temperature 2. Resolution
3. Sensitivity

Good accuracy over temperature. Crystal oscillators drift with
temperature changes. This change is specified in parts per million
(PPM). The 5500 TCXO (temperature compensated crystal oscillator)
holds an accuracy of 1 PPM from 17° to 40°C. This corresponds to + 450
Hz at 450 MHz. Counters with 2 PPM accuracy would read to +900 Hz at
450 MHz. Counters with 10 PPM accuracy would read to 4500 Hz and so
on.
Resolution. What isthe value of the least significant digit displayed? A
counter with 10 Hz resolution would display 146.52000 MHz as 146.52000
i.e. with the last digit left off. A counter with 100 Hz resolution would
display 146.5200. The 5500 with 8 Digits is capable of resolving 1 Hz from
50 Hz to 50 MHz and 10 Hz from 50 MHz to 500 MHz. Counters with only
7 digits usually can only resolve 10 Hz to 50 MHz and 100 Hz to 500 MHz.
The above effects, accuracy and resolution are cumulative. Example: a
seven-digit counter with 1.5 PPM accuracy reading 450 MHz would only
be accurate to +675 Hz +100 Hz (last digit error) or +775 Hz. The 5500
with eight full digits and 1 PPM accuracy would be accurate to +450 Hz

+ 10 Hz (last digit error) or + 460 Hz maximum. Not bad for $99.95. You
really need that eighth digit to achieve real accuracy.

Sensitivity. The 5500 requires only 10-15 mv of signal to stabilize and
achieve an accurate reading. A one watt hand-held can be read with
accuracy at a distance of 15-20 ft. from the counter using the T600
antenna. Counters with 150 mv sensitivity will only stabilize at distances
of less than a foot.

The outstanding sensitivity of the 5500, the result of its unique
engineering design, and built-in preamp assures stable, accurate
readings every time you key up your transmitter.

If you are tired of receiving a plastic bag of sometimes surplus,
sometimes defective material only to spend all night trying to solder
both sides of the PC Board because the manufacturer chose to use low
cost PC Boards without plated-thru holes; if you chose a kit because you
only budgeted a hundred dollars for a frequency counter, then the DSI
5500 Counter is the answer. It is 100% factory assembled and tested. DSI
strives to purchase the highest quality, prime materials imposing the
most rigorous quality requirements possible. Every PC Board that DSI
manufactures is plated-thru solder re-flowed, and 100% factory
assembled, tested and burned-in in the USA. assuring years of trouble-
free service. DSI has worked hard to achieve our worldwide reputation
for the best price to quality features ratio in the industry. DSI's 5500 now
makes it possible to buy a 100% factory assembled accurate 8-digit
frequency counter for under $100.00. Buy quality — Buy performance
— Buy cost effectiveness — Buy DSI.

SENSITIVITY
Mode! Price Frequency Range Accuracy Over @ @ Number of Power Requirements Size
Temperature 100 Hz - 25 MHz | 50 - 250 MHz 250 - 450 MH2z Readouts H w D
5500 $99.95 | 50 Hz - 512 MMz TCXO 10- 15 MV 10 - 15 MV 15 - 50 MV 8 ‘115 VAC or 1iel XS X511
1 PPM 17° - 40°C 8.2 - 14.5 VDC
"With AC-9 Adaptor.
. wmmm 5500 Wired .................... $99.95
5500 wired factory burned-in 1 year himited warranty. Prices S ssoo/w SSBA 119 95

and/or specifications subject to change without notice.
TERMS: MC - VISA - AE - Check - M.O. - C.O.D. in U.S. Funds.
Please add 10% to a maximum of $10.00 for shipping, handling
and insurance. Orders outside of. USA & Canada, please add
$20.00 additional to cover air shipment. California residents
add 6% Sales Tax.

DSIINSTRUMENTS, INC.
9550 Chesapeake Drive
San Diego, California 92123
(714) 565-8402

Includes Rechargeable NiCad Battery Pack
and AC Adapter.

T600 BNC Antenna .............. 7.95
AC-9AC Adapter................ 7.95




New Products

NEW HF MOBILE ANTENNA

Discoil Corporation has in-
troduced a new high-pertfor-
mance high-frequency mobile
antenna that covers a frequency
range of 3.5 to 30 MHz without
changing coils or adjusting
rods.

The DISCOIL is the first
mobile antenna to be manufac-
tured utilizing aerodynamic
design principles to prevent ex-
cessive layback while in motion,
reducing detuning effects found
in conventional mobile anten-
nas. The “wing” on top of the
coil acts as a wing on an air-
craft, tending to hold the anten-
na in a more vertical position.
The vertical portion of the anten-
na (the coil) acts as a rudder
reducing sidewobble. The wing
also acts as a capacity hat,
reducing the amount of induc-
tance required in the coil, in-
creasing antenna efficiency.

The 2%:-foot circumference,
plated, printed circuit coil is
three times larger than any
other commercially available
antenna coil, allowing more ac-
tual radiation from the coil
itself.

The 108" overall length,
center-loaded antenna features
stainless steel upper and lower
sections and fits any standard
3/8-24 antenna mount.

Factory-set coil taps are sup-
plied for the center of 15, 20,
40-, and 75-meter phone bands.
Other taps are easily installed
for other frequencies, such as
MARS, CAP, etc. Frequencies
and bands are simply changed
by clipping a lead to the pre-

determined tap.

For further information, write
Discoil Corporation, PO Box
1076, Brackettville TX 78832.
Reader Service number D75.

INFO-TECH M-200E TRI-MODE
CONVERTER

For those readers who are not
yet aware of it, there is a revolu-
tion going on in non-voice two-
way communications. While
hams stifl will be required to in-
terpret Morse code reception to
pass their exams, they now havé
another option available to them
for on-air operation.

Automatic Morse senders
and readers are now available
as an operating aid. If you can
type, you can send perfect CW,
and if you can read, you can
copy at incredible speeds! At
present, there are two classes of
instruments available to accom-
modate this luxury: the digital
reader and the video converter.

As an extra bonus, most man-
ufacturers of these new devices
include RTTY capability as well.
Info-Tech's M-200E is a luxuri-
ous example of just how much
fun RTTY and CW can be.

The flexible M-200E is light-
weight and compact, especially
considering its enormous versa-
tility. 32 inches high, 9 inches
wide, and 12 inches deep, the
unit weighs a scant five pounds!
Power consumption is 20 Watts
at 120 V ac. The front panel is
white enamel and the cabinet is
black; bright LEDs signal vari-
ous status conditions during ac-
tual operation. An internal

New HF mobile antenna from Discoil.
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CORRECTION

The Madison Electron-
ics ad for Belden prod-
ucts which appeared in
the December issue was
incorrect. Please refer to
the Madison/Belden ad
elsewhere in this issue
tor the correct prices. 73
apologizes for the error.

character generator provides a
full alphanumeric display when
used with any standard video
monitor. 32 characters per line
is standard; 72 is available at ex-
tra cost.

In our lab test, we fed the
M-200E output into a Radio
Shack TRS-80 video monitor (an
internal connection must be
made to this monitor; it will not
take video directly through its
interface cable). Video output is
a 5 x 7 matrix, positive (white on
black), 2.5-volt p-p negative
sync.

For those operators who wish
hard copy, loop outputs are ac-
cessible on the rear apron for an
ASCII printer or for conventional
RTTY teleprinter. Automatic
scrolling (line feed) and carriage
return are featured.

Morse Reception

For those of us whose code
speed has dwindled over the
years, the M-200E puts us up at
the head of the pack! Speeds
from 5 to 60 words per minute
(and higher with an internal ad-
justment) are automatically
copied!

For receivers without
tuneable bfo’s, a rear-panel fine
tuning control permits CW pitch
adjustment from 800 to 1200 Hz.

NFO-TECH

The passband is sharp, so re-
ceiver stability is essential.

A phase-locked loop sepa-
rates the actual CW note from
background noise, and a front-
panel LED signals the operator
when the signal is properly ad-
justed within the passband.

For CW operators who can't
stand noise, there is an input for
a key on the rear apron which
allows soundiess code practice!
While the CW reader portion will
allow the poor band conditions,
it demands a good fist. Erratic
keying will be displayed as in-
valid characters.

RTTY Operation

Perhaps the real beauty of the
M-200E is its RTTY flexibility.
Speeds may be selectable as 60,
66, 75, or 100 words per minute
and 110 baud ASCII. RTTY shift
may be selected as 170, 425, or
850 Hz. Non-standard shifts may
be copied by straddle tuning,
utilizing the panel meter as a
tuning indicator.

While proper speed selection
may be determined by the clas-
sical trial and error method of
switching back and forth until
legible copy is demodulated, the
M-200E has a special feature: By
simply pressing the reset button
twice in succession, correct
speed will be displayed on the
monitor (or printer)!

Audio input impedance to the
tri-mode converter is nominally
1000 Ohms; it will perform with
impedances as low as 4 Ohms,
however.

Automatic threshold control
may be selected for single-tone
copy, an aid to non-standard
RTTY signals. Hard limiting is
also available to preserve error-

Continued on page 145

M200 ¢

Info-Tech's M-200E tri-mode converter.



AED IS OK

Every once in a while, some-
one comes along with an idea in
either kit form or in a completely
assembled shape that is so
unique and so easy for the
average ham to understand and
assemble that some mention
should be made.

| am writing because | have
just put together the standard
kit supplied by AED Electronics,
750 Lucerne Road, Montreal,
Quebec H3R, for a 220-MHz Mid-
land digital read-out transceiver.
The instructions are simple and
straightforward. The circuit
board is silk-screened for the
components, so there is no need
to be an eiectronics engineer to
assemble the kit.

When | turned the scanner on,
| was amazed at the number of
repeaters that are not listed in
the book that come up and that|
now know are available to me
and other hams. There is no
way, without the scanner, that
you could find these repeaters
without a lot of manual manipu-
fation of the dials.

| might add that the scanner
for the 220-MHz Midland radio is
so ingeniously designed that it
fits into a compartment as if it
was originally equipped by the
manufacturer. The price for it in
kit form is less than half of other
scanners that | have seen on the
market.

| think some mention should
be made in the magazine to alert
the hams to this very unique and

usable item.
Martin D. Shapiro WA3IFQ
Philadelphia PA

County seal, and the standard
QSL information. The Franklin
County Legislatures both print-
ed and paid for the cards. Any-
one that would like more infor-
mation on the cards can get in
touch with me.
Shawn D. McGovern KA2BSC
117 Webster Street
Malone NY 12953

OLYMPIC QSLS

The amateurs of Franklin
County NY will be distributing
special 1980 Winter Olympic
QSL cards to each of their con-
tacts for a period before, during,
and after the Olympics in Lake
Placid NY.

The cards contain the primary
Olympic logo, the Franklin

SSTV DXCC

Not so long ago, during a QSO
when | told you | was getting
within sight of my 2x SSTV
DXCC, you asked me to let you
know when this did happen and
to send you my photo with de-
tails, etc.

By BXCC Award Authoriza-
tion dated September 28, 1979, |
was imbormed that | had been
awardsd DXCC Certificate No. 3
for Two-Way SSTV contacts

with 101 countries.

The significance of No. 3 is
that it is No. 3 in the world and
puts me automatically on the
Honor Roll behind WBYEK with
108 countries and G3IAD with
101 countries. Actually, | then
had 103 countries but with only
101 confirmed; since then,
AP2AD has sent his QSL card
and ZK1AA (June 5, 1979) says
his QSL is in the direct post!

| have been active with SSTV
on all bands from 80m to 2m
since November, 1972, chiefly
with Robot equipment starting
with their 70 monitor and 80
camera, the model 61 fast-scan
monitor, and, for the last two
years, the 400, the latter with UK
modifications designed by
G3UEU and G30QD.

Rf wise, | use a Heath SB-401
transmitter and 303 receiver, an
Autek QF-1A filter, and an
SB-220 to either a TH6DXX or
40/80m Lazy H at 56 ft. L also run
an FT-901 through the SB-220.
2m equipment includes an FT-
221R with a Lunar rf-switched
preamp through a NAG 144XL
linear to a pair of 16-element
Tonna yagis stacked vertically
above the TH6DXX (at 58 ft.),
with the top one at 72 ft.

Richard Thurlow G3WW
March, England

Richard Thurlow G3WW.

GAG ORDER

In the November issue of 73
Magazine, there were two letters
pertaining to the atrocious op-
eration on the Hurricane Net
during the time hurricane David
was approaching the US. The
letters regenerated the disgust |
felt while | also was monitoring
the net.

It seems to me that the big-
gest violation of good operating
habits was that many radio op-
erators could not keep their
mouths shut. Whenever an in-
terfering signal appeared, the
many unsolicited comments
that followed were as damaging
to the net operation as was the
deliberate QRM. In time of emer-
gency, no station should trans-
mit unless called upon by the
net control operator.

Obviously, there are times
when the control station cannot
hear all the signals on the net
and, in such cases, the informa-
tion must be relayed. But, what |
heard on the net wasn't a case
of merely relaying information
— it was operators who insist on
getting their little trivial and
redundant comments aired. To
such operators, | say “Horse-
feathers!” Let the control op-
erators do the chatting.

1t was also very ridiculous to
hear the continual inquiries for
weather data. Instead of calling
for the weather information, sta-
tions on the net should monitor
the circuit and allow the control
station to repeat the data at
reasonable intervals, thus allow-
ing the net to be clear for more
important traffic.

To the net control operators:
You did a great job under condi-
tions that were, at times, un-
bearable and unnecessary. |
hope, in the future, we in the
amateur radio community will
be more considerate and try to
cooperate so that not only will
emergency conditions be man-
aged efficiently, but also so
amateur radio will not be de-
graded.

Bill Farris K1IWF
Chatham MA

MEDICAL ADVICE

Memorial Hospital Medical
Center is an 850-bed facility
located in Long Beach, Califor-
nia, on the Pacific Ocean. Know-

Continued on page 152
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Leaky Lines

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

Many who have been licensed
for years fail to realize that some
of our number, being inexperi-
enced, need some patience and
understanding. And it is up tous
to provide it. If we dig down into
those long-forgotten crevices of
memory, we will undoubtedly
discover, each and every one of
us, that someone once gave us
encouragement, way back when
it really counted. |f amateur
radio operators constitute a
“fraternity,” as we are so fond of
terming it, then it is difficult to
account for some attitudes as
expressed on the ham bands.

We proclaim our universal
equality. Ham radio brags about
the fact that it is so democratic;
there are no aristocrats. Oh, to
be sure, there are some of us
who possess wealth and fame.
But, on the air, we like to think of
ourselves as equals who are
friendly and solicitous of each
other. King Hussein of Jordan,
JY1, one of the world's most
privileged individuals, has never
been heard to push his weight
around on the bands, lording it
over just plain commoners. Nei-
ther do hundreds of others like
him who enjoy the advantages
of position and affluence.

But there are some hams who
delude themselves with a totally
alien concept. They regard new-
comers not as colleagues in a
common enterprise, but as in-
terlopers and outlanders. They
refer to their inexperience as
one might speak of leprosy.
They lose no opportunity to treat
them with contempt and open
hostility, and, in so doing, they
reflect poorly on all of us.

There used to be one of these
self-styled aristocrats who
would call CQ in the following
obnoxious manner: “Hello CQ,
CQ, CQ. No As, no Bs, no kids,
no lids, no space cadets.” And
he would sign his call (two let-
ters, of course). His reputation
was anything but enviable; he
made quite a name for himself
as some sort of a nut and in-
stead of the approbation and
respect he thought himself en-
titled to, he earned-nothing but
disdain and the reputation of a
latter-day Ebenezer Scrooge.

His disciples are still among
us. They constantly berate
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others with deprecatory refer-
ences to CB and some even re-
sort to the foulest language.
They show no patience toward
others and, undoubtedly, cause
much pain and embarrassment.

New amateurs have a right to
expect fairness. According to
the terms of their class of li-
cense, they are entitled to no
less than others, and have a
right to be properly indignant
when they are denied common
courtesy by those who have an
exaggerated sense of their own
importance.

Just to demonstrate how hyp-
ocritical some guys are, I'd like
to recount a recent incident.

There are thousands of DX
chasers who would give their
eyeteeth for a crack at a 5R8. So
when one of these elusive sta-
tions showed up on 20 meters
recently, you can imagine the
excitement it generated. It
began with only a dozen or so
stations in the know, but the
word spread quickly to the hin-
terland and, before long, virtual-
ly everyone within earshot ar-
rived on the frequency.

Things were cool; no one
wanted things to get out of con-
trol, for experience clearly
demonstrates that if there is
anything that will drive a rare DX
station away, it is one of those
bedlams where you can't even
hear yourself think. Everyone on
the frequency was circumspect
in his behavior, that is, ev-
erybody except a certain moron
in South Carolina whose call
sign | won't repeat, merely in the
interest of avoiding becoming
involved in lynching or a tar-and-
feather party.

The operator of 5R8TV re-
quested that someone take a
list so that he could work as
many contacts as possible in
the limited time available. The
moment a list was mentioned,
the 4th-district idiot began an-
nouncing his pronunciamento.
You would have thought that he
was speaking from Mount Si-
nai—all the righteous indigna-
tion burst forth from his rotten
mouth like lava from a volcano.
He fulminated loud and long,
polemicized like a filibustering
politician, and rent the air blue
with invectives.

The others on the frequency
were unable to hear anything,
and you can imagine what this

sounded like in Malagasy.
5R8TV left for parts unknown,
leaving the frequency to the im-
becile. And the hopes of hun-
dreds of DXers bit the dust!

About a week later, it became
known that Juergen TNOHL was
about to work some Americans
on either 10 or 15 meters. A
German-speaking W9 and a few
others from various call areas
were slated to assist in the
operation and all others were
admonished to be on their good
behavior, since this DX operator
is known to be strongly opposed
to boisterous pileups and would
probably leave at the first sign
of disorder.

On the first day, things went
perfectly. Several stations
worked the TN (including
K2AGZ — how lucky can | get?),
and there was fine cooperation
from all on the frequency. So
much so that Juergen told Bill
WBITTM that he had enjoyed
the experience and intended to
come back. It was clear that if
decorum could be maintained,
he would come on a regular ba-
sis, and since he is scheduled to
remain in TN-land until next
June, this would mean that all of
us would get a shot at this elu-
sive country.

Well, what do you think hap-
pened next?

The very jerk who had ma-
ligned list operations so vicious-
ly and had created all the chaos
which chased the 5R8 away was
heard trying to get on the list for
Juergen! Imagine, this hypo-
crite who was so opposed to
lists was not above attempting
to get on one of them. It was
clear that this dogmatic opposi-
tion did not apply when it came
to a prefix that he needed for
himself. He was only against
lists for other people.

His arrant hypocrisy angered
all who had heard his prior dia-
tribe. Many of them said that
even if they had made the list,
they would rather pass up the
contact than remain on the

same frequency with this boor.
Several stated that if Juergen
had shown up (which he didn't),
they would have seen to it that
the South Carolina lid would
never have been permitted to
hear his signal report from TN-
land. | can't say that | blame
them a bit.

Someone ought to circulate
the idea that anyone who can
identify such a creep (and there
are many who make speeches
without identifying themselves)
ought to be urged to divulge his
identity and thus expose his
stupidity. Maybe that would
help to rid us of all the self-
appointed policemen and moni-
tors who are forever parking
themselves on the frequencies
of DX stations so they can issue
their orders and comments to
everybody else. | don't know
what makes these jerks feel that
they have a right to act as super-
visors, but there is a hard core of
such lunatics who systematical-
ly show up.

It would be nice if a volunteer
goon squad went around the
countryside sticking pins into
their coax cables. Better still,
why doesn’t one of those bril-
liant young geniuses with all the
solid-state savvy design a cir-
cuit that will send a shot of
about 50 kW right into the tank
circuit of such offenders? May-
be it's possible to construct a
sophisticated rf sniffer that can
track down the exact location of
radio pests, follow it just like
one of those heat-seeking
missiles, and wipe it out.

If someone were to come up
with such a circuit, | know about
a hundred DXers who would pay
almost anything to get one. In
fact, I'm willing to buy the first
one. | guarantee you that a cer-
tain jackass in South Carolina
would be walking around with
frizzled hair-ends and singed
eyebrows if ever | got the
chance to zap him with a shot of
rf! Boy, wouldn’t that be just
great!

Ham Help

| am looking for manuals,

schematics, etc., for an old

Clough-Brengle Type CRA

“Graphoscope.” | would be hap-

py to cover costs of mailing,

copying, etc. Can anybody
help?

Roy Moses WD5ICY

2002 Cindy Lane

Denton TX 76201

| wish to purchase a 6-meter
CW-AM-SSB receiver to match
my Heathkit HX-30 transmitter.
| also would like to convert a
Royce 640 SSB-AM CB trans-
ceiver to 10 meters and need in-
fo and a schematic.
Gordon Juveli WBOZSA
10925 Morris Ave. S.
Bloomington MN 55437



SIGNALCRAFTER INTRODUCES

The Most Advanced Automatic Computing
RF Measuring Instrument
in Amateur Radio!

< ,
. 0 30 0 g

EREFLECTED POWER

MODEL 30

This new Signalcrafters SWR/Power Meter is in a class by itself. Signalcrafters custom-
designed integrated circuits compute SWR automatically, thus eliminating need for “set” or
“sensitivity” controls. The built-in analog computer operates over the power range of only
one watt to several kilowatts with unparalled accuracy.Our auto-ranging feature automati-
cally selects the proper range of 0 to 20, 0 to 200, or 0 to 2,000 watts according to the RF level
detected on the transmission line and indicates the proper range on one of three front panel
LED’s. The operator can assume manual control of this feature by selecting one of the three
basic ranges on the front panel switches. Two large taut-band meters indicate forward
power and SWR. Complete hands-off operation! The amateur may also choose between
either average or peak RF power. Self-indicating push buttons allow selection of any of three
antennas or a dummy load when used with external 12-volt coaxial relays or our Model 50
Antenna Relay/Dummy Load. The 1.5 to 30 mhz coupler is plug-in mounted on the rear
apron and can be unplugged and remote-mounted for convenience. The attractive, heavy-
duty, low profile metal cabinet complements the latest transceiver designs. DC output
receptacles supply analog voltages that track the meter readings. These outputs can be
used to control many different accessories, such as analog to digital converters, remote
meters, control and alarm devices, as well as the Signalcrafter Model 40 Audio-Tuner for
the blind amateur. Operates from 110 volt 60 hz AC. Width: 8'2" (216 mm), Height: 42" (108
UG, DR (U2 MU 1500 haid= csh i p oo ek e s T R e d b 2 115 k0 okl ¥ 0 00 0 osel Yoo o $225.00

- SIGNALCRAFTERS, INC. ...

5460 Buena Vista Drive
Shawnee Mission, Kansas 66205

913/262-6565; Telex: 42-4171
All Signalcrafters products are designed, engineered and produced in the U.S.A.
Prices include shipping to all U.S.A. — VISA and Master Charge accepted.
Kansas residents please add 3"z percent.
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INEXPENSIVELY SUPERIOR

The DS2000 KSR is the lowest
priced RTTY terminal available
with these advanced features:

B TX/RX operation on Baudot and ASCII RTTY plus Morse Code (Morse RX optional)
B Integrated keyboard and video generator allows editing of transmit text

@ Full 24 line by 72 characters per line display

@ Bright/dim display of characters differentiates between TX and RX display

B Morse receive option may be added at any time

B Separate CW identification key for RTTY operation

B Status line on top of screen shows terminal operating conditions

B Pretype transmit message into 255 character buffer; edit before transmitting

B 2 programmable “Here Is" messages

B Word-wrap-around prevents word splitting at end of display line

B Word mode allows editing of text to be transmitted

@ Quick Brown Fox and RYRY test message keys

B Small size metal cabinet gives effective RFI shielding from transmitters

W Loop compatible RTTY connections and plus or minus CW key connections

@ 110 and 300 baud ASCI|I

B 45,50,57,74,100 baud Baudot

B 1-175 wpm Morse transmit HAL Communications and
B 1-175 wpm optional Morse receive amateur radio serving

W 120/240 v, 50/60 Hz power the 1980 Winter Olympics
@ Internal CW side-tone through W.O.R.A.N.

@ UnShift On Space for Baudot (Winter Olympics Radio

B Keyboard Operated Switch
@ SYNCidle for RTTY
@ One year warranty

Amateur Network)

Write or give us a call. We’ll be glad to send you our new RTTY catalog.
HAL COMMUNICATIONS CORP.

B 0cs DS2000KSR ... $499.00
Urbana, lllinois 61801 ESM-914 Video Monitor...$169.00
217-367-7373 MR2000

For our European customers, contact: Richter & Co. D3000 Morse receive option_...$159.00

Hannover 1 ® | E.C. Interelco, 6816 Bissone/Lugano e Radio
Shack Ltd., London NW6 3AY e Erik Torpdaht Telecom, DK 3660
Stenlose Denmark
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RTTY Loop

Marc |. Leavey, M.D. WA3AJR
4006 Winlee Road
Randallstown MD 21133

In our continuing efforts to in-
form newly-arrived RTTY ad-
dicts of the “stuff” available out
there, this month's column will
address the question of ma-
chine availability. While a com-
prehensive review is beyond the
scope of one column, | hope that
readers with specific problems
might find some useful informa-
tion herein.

“Where do | get a Teletype™
machine?” is a question | have
heard posed more times than |
can count. There are surely
several sources for machines,
not all of which may be obvious
to the newcomer. First of all,
open a mouth! Make it known in
your area that you are looking
for a teleprinter. Tell the guys at
the club; if you are not a mem-
ber — join! Maybe there is a local
pub or store where hams con-
gregate. Sally on over there
when the crowd is present and
ask around. You never know
what is sitting in someone’s
basement. Okay, you say, that's
been tried and it is strike one;
now what? Start checking the
ads on local store bulletin
boards and club newsletters.
Maybe place a “wanted” ad
yourself. When you find a ma-
chine for sale, try to find a
knowledgeable person to look at
it with you, to be sure it works
and all that. Then haggle a bit
for price, and you've got a ma-
chine. Whoops, strike two, you
say? Well, it's time to start
checking the ham ads in nation-
al magazines looking for some-
thing reasonably close by to
look at. | really would not be too
keen on buying a ‘'pig-in-a-
poke,” that is, a Model 35
shipped sight unseen from Cali-
fornia, unless there was some
assurance that the machine
was worth the money. But that
is for the individuals involved in
the transaction to work out.

Now, there may be one more

way for the enterprising in-
dividual to get a machine at a
reasonable price. It's chancy,
but can pay off. At the end of
most metropolitan newspaper
classified ad sections is a list of
“auction sales.” These usually
are companies that went broke
and are selling off their inven-
tories, fixtures, and business
machines to pay oft their credi-
tors. Now, every once in a while,
a teleprinter will be part of these
sales. Although ASCIl ma-
chines, such as ASR-33/TELEX
machines, are the most com-
mon, you never know, and it
does not hurt to have one more
source. Besides, if you pick up
an ASCIl machine at a good
price, it might pay to convert
Baudot to ASCII to use the ma-
chine. When ASCII is legal on
the ham bands, you would be
ready to go. If you have no in-
terest in eight bits whatsoever,
you might be able to swap with
a Baudot-owner-newly-turned-
computerist.

Now, you may notice that |
have riot said too much about
commercial dealers. There is a
good reason for that. With few
exceptions, and they really are
not worth mentioning, no dealer
to my knowledge has shown any
ongoing concern for the ham
market. They might sell you a
machine now, but they let letters
of inquiry and complaint sit
around for a few months. Their
prices tend to be a bit higher
than buying from another ham,
although they tell you they have
“reconditioned” the machine. |
leave it to you, with a large
“caveat,” when it comes to deal-
ing with commercial teleprinter
firms.

Next month, we will continue
with information useful to the
neo-RTTY-phyte with a brief
survey of some terminal units
available: assembled, kit, and
scrounge-your-own-parts ver-
sions.

Turning to the lighter side, the
winner of this month’s RTTY
Loophole award is the ARRL. It
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seems, in an effort to keep all of
us inline, QST for October, 1979,
carried their “annual updated
list of abbreviations,” on pages
65-66, to “clip out for easy ref-
erence.” Trouble is, “RTTY” is
listed as meaning “radiotele-
phone.” Thanks to the boys in
Newington for that one!

John Bates KAOCCD/8 noted
with interest the comments on
connecting the TS-820 to run
RTTY with most ordinary de-
modulators. Fig. 1 is the circuit
John has been using to connect
his TS-180S to a Flesher TU-170.
Using a 4N25 optoisolator, John
is able to use the TTL level out-
put of the TU to key the transmit-
ter. This should work with any
TU that provides a TTL level out-
put. Thanks, John.

Interest in receiving non-ham
RTTY signals is quite high and
has generated a number of let-
ters. Bud Riegert KOYIP of St.
Louis, Missouri, is looking for
stations transmitting in ASCH
so that he may check out an
ASCII-to-Baudot routine for his
Apple-ll. Anyone with specific
information on such stations
may forward it along to this col-
umn for future inclusion.

Along the lines of the “weath-
er” transmissions covered a few
months ago, a letter was re-
ceived from George P. Firmin
WA4FSK (not a bad call for a
RTTY enthusiast) who wonders

about decoding transmissions
he has received, like this:

66228 05210 05315 05323 04928
66028 06525 06234 05838

Well, George, while | am fairly
certain that these, too, are
weather information transmis-
sions, | do not have the key to
decoding them. | am sure that
one of our readers does, how-
ever, and hope to be able to pass
that along to you in the near
future.

The Stark RTTY Group's
Watts Happening is still coming
out of Massillon, Ohio, and con-
tains a new wealth of informa-
tion, ranging from simple cir-
cuits to local sources for RTTY
equipment. Write to Joseph Eb-
ner WBBRVM, 138 Page Street
N.W., Massillon, Ohio 44646, if
you are interested in joining the
group.

Don't forget 73's Specialty
Communications Achievement
Award, mentioned last month.
Drop a line to Bill Gosney
WB7BFK, care of 73, for infor-
mation, or check elsewhere in
this issue. | am waiting to print
the name and call of the first to
win this award on RTTY right
here in RTTY Loop.

Next month we will cover a
few ways to enter the demodu-
lator market. Until then, have a
Happy Valentine’s Day, and
keep those green keys active.

Ham Help

| am a cardiovascular physiol-
ogist at the medical school in
Recife and a radio amateur
(PY7CPC). Teaching physiology
with a limited amount of lab
equipment is surely a chal-
lenge! One of the most useful
pieces of equipment is a poly-
graph recorder (and one of the
most expensive items, too).
Can any of my radio amateur
colleagues come up with a BIW
TV adapter/modulator through
which a student could display
an EKG or EEG signal? A
1.0-mV/cm vertical display and a
sweep of 2.5 cmisec is what is
needed. The EKG has a frequen-
cy response of 0.05 to 85 Hz (not
very critical for student labs).
This would be a tremendous
boon to physiologists and phar-
macologists who can't afford to
buy expensive recorders for
their student labs, and could
use their B/W TV as a display.
Perhaps somebody could adapt
a TV game chip to do the job!
Carlos Peres da Costa, MD PhD
Ave Boa Viagem 4520
Recite PE 50.000 Brazil

| have recently converted a
23-channel CBrig (AM) to 10 me-
ters and am interested in build-
ing a mobite linear amplifier for
it. | would appreciate receiving
copies of schematics of such
equipment that others have
homebrewed or being referred
to recent magazine articles on
the subject. The amplifier can
be anywhere in the 10- to 50-
Watt range. Thanks for any heip.

Steve Zahos KR4S
13817 Barne’s Spring Rd.
Midiothian VA 23113

| recently acquired a linear
amplifier and, after many phone
calls, found the successors to
the original manufacturer who
say that they cannot help me.
I'm looking for an operator’s
handbook and/or schematic for
a Westrex 9200 100 W LPA. it is
arack-mount government style
and covers 2-30 MHz. Any help
would be greatly appreciated.
Paul T. Petty KB7BP
Box 366
Hawthorne NV 89415
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SCR1000viF—SCR4000vuKF
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A -
Go Weth Spec Comm!
»

Whether yna want to install a new regeater
system or upgrade your old one don't you want
the finest weneazer available . ..at a reasonable
price? And don’l you want to buy it {rom a reputa-
ble firm wt1 years of experiarce in Repeater
Systemr s? a company that will stand behind the
’ unit 1C0% i- you should enccunter a problem?
& Check around —check features, gerformance,
220 MHz aveilability cf 'uﬁne of acsessor es and op-
tions . .crecx orices, and chack .nto the com-

250 MHx pany’s repctation.

If you co, you' | find that there ‘'sw’t a repeater on
® 30W Output. the ma-ket that -eally compares 1o the SCR1000
elLcw Noise/Wide Dy ! or 200® The-e ae low-power “Da“ebcnes” units,

namic Range Front =nd anc therz ar2 super-expensive r2peaters (which

fo- Excellent Sensft vit~ don't even >*f2rmany of our features}! All things

& M Rejection. } censiderzd, we feel that the SCR1000 & 4000 are
® Sensitivity: 0.35u¢ "yp ! sampk tme finest repeaters avaiable —pro-
@8 Pole IF Crystal Filter ; duced by 3 v=ry reliable company which spe-
o FuIl Metering, Lighted ‘ cializes specvically in this fiele. So. make your

Status Indicators"Con nex: repeazer a Spec Comir. Yea“s from now,

trcl Push-buttons, Etey. 4 yoL'll s:i | bz glad ycu did!

Pcwer Input, AC Pwr 4

Supply, CW (Dey, etc.

ete.!

Made in U&J

SCR1000 IS FCC
TYPE ACCEPTED
for Commerzial
Services

Shown in Optional Cabinet

30er 7/O0WATTS
on 2 Mtrs.!

Available with FLli Autopatch/Reverse Pa-zh/Land-Line Controk ~ouch Tone Cont-cl of various repeater functiors;
“3_" “Emrergenzy Pwr. 1.D.”; various Tone & Timer Units, etc. PLUS —the “inest Dudlexers, Cabinats, Antennes,
Cables, elc. Ous 2peaters are sold factare direct only, or throuch Foreign Sales Reps. Get your orcet ir A.S.AF.!

&77 SPECTRUM

Call or write today and get the details! Export Orders — Contact our International Dept.
1055 W. Germantown Pk., Dept. S2




COMMERCIAL MOBILE &

W BASE TRANSCEIVERS
’W"t Stec Coamm “Professconal @ommmccatwm Lene”

Peatures
® 136-174 MHz & 220-240 MHz (450 soon)
@6 channels

©0.35 uV Revr

® 6 or 8 Pole Crystal Fitr

@ Beautiful Audio—RX & TX.
@ Very Reasonable Price!

PCL250 25 Wt.
Mobile Unit

*“Super Rugged” Housing
Solid Y¥s” Thk. Aircraft Aluminum!

PCL300 25 Wt. Base Station
® Builtin AC Power Supply

® Front Panel Status Indicator Lights

# Optional Revr. Scanning Function Available

® Very attractive woodgrain housing
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SPEC COMM REPEATER BOARD & SUB-ASSEMBLIES

These are Professional “Commercial Grade” Units—Designed for Extreme Environments (- 30 to +60° C).

SCR100 2
BOARD 7 4
Tan
L
4

SCR100 VHF Receiver Board
® Wide dynamic range' Reduces overload. ‘'de
sense’. and IM
® Sens 03 uVi20dB Qt typ
® Sel. 6dB @ + 6.5 KHz. -110dB @
Pole Crystal Fitr)
® 'S Meter’ Output

FL-6 Rcvr. Front-End Preselector
® 6 Hi Q Resonators with FET preamp (2M or 220 MHz).
® Provides tremendous rejection of “out-of-band” signals
wiout the usual loss! Can often be used instead of large,
expensiva cavity filters
® Extremely helpful at sites with many nearby VHF transmit-

= J0KHz. (8

® Exc audio quahity' Fast squelch’ ters.
wixtal ® Gain: apx. 10 dB.
SCR100 Receiver Assemb'y ® Selectivity: —20dB @ 2.0 MHz, -60dB @ +6 MHz
(typ.)

o SCR100 mounted in shieided housing

® Same as used on SCR1000

o Compietely asmbid. wiF.T. caps, $0239 conn.,
AF GAIN POT, etc
SCR450 UHF Receiver Bd. or Assy.

® Similar to SCR100, except with 12 Pole IF Fitr. & 8

Resonator Front End Fitr.! i

TRA-1 Timer Reset Annunciator Board
® Puts out a tone "beep'” on rptr xmtr apx 1sec after rcvd
signal drops —thus allowing time for breakers
® Resets rptr time-out imer when tone 1S emitted
® Adjustable time delay and tone duration
® For use with CTC100 and 1D 100/250.

® Discriminator & Deviaticn Mtr. Outputs

® Totally New Advanced Design! ® Can be set up for 1 of 2 configurations

® #1) Time Out Warning Tone
® #2) "Kerchunker Killer" —nitial
Rptr. Xmtr. key-up delay
® For use wiSCR1000, or CTC100/1D250

CTC100 COR/Timer/Control Board
® Complete COR circuitry
e Carner ‘Hang' & TO Timers
® Remote xmtr Inhibyt/Reset control
® Provision for panel control switches & lamps
® 100% Solid State CMOS logic
® Many other features

1D250 CW ID & Audio Mixer Board
® Adjustable 1D tone, speed, level, timing cycle.
® 4 input AF Mixer & Local Mic amp.
® COR input & xmtr. hold circuits.
® CMOS logic; PROM memory—250 bits/channel
® Up to 4 ditferent ID channels!
@ Many other teatures,Factory Programmed

SCAP Autopatch Board
® Provides all basic autogatch tunctions
® 3 Digit Access; 1 Aux. On/Otf function, Audio
AGC; Built-in Timers; etc
@ 0/1 tnhibit bd. also available.
® Write/call for details and a data sheet

RPCM Board
& Used w/SCAP board to provide “Reverse Patch
and Land-Line Control of Repeater
® Includes land line “answering" circuitry

COMMUNICATIONS

Norristown, PA 19401 @ (215) 631-1710

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

TMR-1 Timer Board ew

CORP.

SCT 110 BOARD

SCT110 VHF Xmtr/Exciter Board

® 7 or 10 Wts. Output 100% Duty Cycle!

@ Infimite VSWR proof

® True FM for exc audio quality

® New Design—specifically tor continuous rptr
service

® Very low in “white noise’

® Spurious - 70 dB. Harmonics - 60 dB

® With 0005% xtal

® BA-10 30 Wt. Amp board & Heat Sink, 3 sec. LPF
& rel. pwr sensor

SCT110 Transmitter Assembly
® SCT110 mounted in shielded housing
® Same as used on SCR1000
o Completely assmbld. w/F.T. caps, $S0239 conn
® 7,10 or 30 Wt. unit

SCT410 UHF Transmitter Bd. or Assy.

® Similar to SCT110. 8-10 Wis

® Avail. w/ or wio OS-18 Super High Stability Crystal
Osc./Oven

©® BA-450 30W. min. Amp. Bd.

TTC100 Touchtone
Control Board

©®  3digit ON, 3 digit OFF control of a single repeater tunc-
tion. Or, (optional) 2 tunctions (2 digits ON/OFF each)
@ Can be used 10 pull in a relay, trigger logic, etc
® Typically used for Rptr. ON/OFF, HI/LO Pwr
P.L. ON/OFF, Patch Inhibit/Reset, etc
® Stable, anti-falsing design. 5s Limit on access
o For Add’l Functior(s)—Add a *“Partial TTC" Board

Send for
Data Sheets!

+” Reader Service —see page 179
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CB-to-10 FM Continued

— another way to join the fun on 29.6

John Sehring WB2EQG
P.O. Box 306
Oradell NJ 07649

Recently increasing FM
activity on 10 meters
between 29.5 and 29.7
MHz has led me to in-
vestigate methods of get-
ting on this interesting

CAPACITANCE
{pF)
4

mode. Actually, the thing
that got me started oc-
curred one Saturday after-
noon as | tuned above 29.5
MHz looking for a local
10-meter FM repeater.
Much to my surprise (who
in the heck ever tunes up
this high on 10 meters,
anyhow?), there was plenty
of activity. In particular,
WR2ANW'’s 10-meter-to-2-
meter crossband link was
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hopping, and there were
plenty of stations on the
simplex frequency (29.6
MHz), too. | noticed that
the combination of some-
times terrific 10-meter
propagation and the QRM-
and QRN-suppressing
characteristics of FM was
quite intriguing—DX sig-
nals often sounded just as
clean and quiet as locals.
After hearing all this, |
thought it would be nifty to
talk to the boys on 29.6 as
well as the local 2-meter
gang via the crossband
repeater link. (There are
easier ways of getting on
2 meters, thought)

| sat down to figure out
the fastest and easiest way
of getting on 10-meter FM.
Unfortunately, there was
no surplus commerical
lowband FM (30 to 50 MHz)
gear around the shack;
such gear would have been
relatively easy to convert
to 10 meters. The only
piece of equipment that
covered 10 meters was the
main station HF transmit-
ter, a filter-type SSB/CW
exciter, a Hammarlund HX-
50A. Turning to the “tech-
nical library” for some
ideas yielded the distinct
possibility of FMing a
transmitter simply by hang-

ing a variable-capacitance
diode (varactor) in the
oscillator tank circuit.’4 By
applying a varying (audio)
voltage to the varactor, it
might just be possible to
shift the oscillator’s fre-
quency at an audio rate—
in other words, frequency
modulation! Luckily, this
method got me on FM in
just a couple of hours, us-
ing only a few parts. Here’s
how.

Varactors are small di-
odes whose capacitance
can be controlled by an ex-
ternally applied voltage;
they are used often these
days to replace variable
capacitors in tuning cir-
cuits. Most varactors are
rated for their nominal ca-
pacitance at about 4 V dc
and are typically operated
from 2 to 30 volts. See Fig. 1
for a typical varactor op-
erating curve.

A simple circuit using a
varactor to supply a volt-
age-controlled capaci-
tance is shown in Fig. 2.
Here, the potentiometer, R,
applies a dc control volt-
age to the varactor, VC,
which determines its capac-
itance. Capacitors C1 and
C2 provide rf bypassing and
dc blocking, while the RFC
keeps rf energy out of



the power supply. Chang-
ing the applied dc voltage
shifts the wvaractor’s
capacitance as per the
curve in Fig. 1.

Now, if the varactor cir-
cuit were connected to the
tuned LC circuit of an oscil-
lator, then the varactor’s
changing capacitance
would shift the oscillator’s
frequency a certain
amount, by adding or sub-
tracting from the total
tank circuit capacitance.
Let’s take this idea one step
further. Suppose that we
now apply an audio (ac)
voltage to the varactor cir-
cuit at point A of Fig. 2,
through the coupling ca-
pacitor, C3. The varactor
would then change its
capacitance in step with
the applied audio voltage.
With the varactor con-
nected to an oscillator’s
tank circuit, the oscillator’s
frequency would once
again be shifted, but this
time the frequency shift
would be in step with the
applied audio voltage.
Hence, we would have fre-
quency modulation of the
oscillator.

You may wonder why we
continue to apply dc volt-
age to the varactor along
with the audio voltage. A
look at Fig. 1 shows that
the varactor’s voltage-
capacitance characteristic
is linear (straight) only in
the center of its curve.
That'’s the part of the curve
which we want to use for
our frequency modulation
scheme, swinging the var-
actor’s capacitance up-
ward and downward from
the center of this linear
region with our audio
(modulating) voltage, to
achieve linear frequency
modulation. The adjust-
able dc bias is used to
place us at the center of
the linear portion of the
curve.

My particular rig already
has a varactor in its vfo
tank circuit (as shown in
Figs. 3 and 4), which is
typical of vfo circuits. The

varactor’s purpose has
nothing to do with modula-
tion, though, and is used for
shifting the vfo’s frequency
by about 3 kHz to offset
SSB carrier-oscillator shift
when switching from USB
to LSB. The varactor al-
ready has some dc bias
voltage on it, so let’s see
what happens when an
audio voltage is also ap-
plied. Remember, though,
that this technique is ap-
plicable to many different
kinds of transmitters or
transceivers, old or new,
CW, AM, or SSB, since they
all have oscillator(s) which
can be frequency modu-
lated. The basic idea is to
get just a bit of audio-
modulated capacitance in-
to a suitable point of a
variable or crystal-con-
trolled oscillator tank cir-
cuit in order to frequency-
modulate it. For example,
since almost all SSB rigs
use frequency heterodyn-
ing stages, conceivably any
oscillator in the chain (vfo
or crystal) could be FMed
by the varactor circuit. (If
you're a Yaesu FT-101
owner, see Reference 5.)

Fig. 4 shows the actual
varactor frequency modu-
lator circuit used. Point B is
where the varactor circuit
is connected to the vfo of
Fig. 3. The audio signal is
applied at point A of the
varactor circuit, Fig. 4, as
before. For a source of
audio, | first used an inex-
pensive cassette tape re-
corder and microphone.
The recorder’s speaker out-
put was connected to the
varactor circuit at point A
of Fig. 4. It worked! How-
ever, the first few QSOs
revealed that the audio
quality was bassy and muf-
fled. The audio coupling
capacitor, C3, then was
made smaller until accept-
able audio quality resulted;
the final value of C3 in my
particular application was
270 pF.

Actually, some of the
bassy audio quality results
from the fact that most FM
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receivers have ‘“de-empha-
sis’’ circuits built in, which
roll off the audio frequen-
cy response at the high
end. Such a circuit is in-
tended to complement
(cancel out) the opposite
kind of circuit built into
FM transmitters, ‘‘pre-
emphasis,” which boosts
the higher audio frequen-
cies. This scheme is used to
enhance the overall signal-
to-noise ratio of an FM sys-
tem by boosting the highs
on transmit and cutting
them on receive. | don't
pretend that a sufficiently
small value of coupling
capacitor will produce ex-
actly the right amount of
pre-emphasis, but it does
the job and produces
pleasant audio quality on
FM receivers.

You’'ll also have to de-
cide what value to use for
capacitor C2 in Fig. 4. If
this capacitor is too small,
you won’t be able to get
enough deviation; if it’s too
large, you'll have too much
deviation, and it may
throw your vfo way out of
calibration and/or load it
down excessively. | would
suggest starting out with
small values of capaci-

tance at first and then in-
creasing them if necessary.
Examination of your partic-
ular vfo circuit should
reveal where to attach the
varactor circuit and rough-
ly how big C2 should be.

References 1 through 4
show numerous different
types of oscillators and
similar methods of FMing
them. As a rough guide in
setting up your circuit,
determine how much +dc
voltage is needed on the
varactor to shift your oscil-
lator by plus and minus 5
kHz; you can check the fre-
quency shift using a receiv-
er with a bfo and an ac-
curately calibrated dial.
The value of dc voltage
thus determined will then
be approximately the peak
level of audio voltage
you’ll need. One of the
nice things about FM is
that practically no power
(only voltage) is necessary
for the frequency modula-
tor. | wound up with plenty
of deviation to spare.

Although this lash-up
worked on the first try, who
would want a tape record-
er patch cord hanging out
of the bottom of the rig
permanently? So, a way of
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using the rig’s own built-in
speech amplifier was
sought. A partial schematic
of the Hammarlund’s
speech amplifier appears
in Fig. 5 along with the very
simple modification for
FM. Once again, the
speech amplifier circuit is
quite typical; usually only
a few volts of audio is
needed. The SPDT switch,
S1, removes the audio from
the balanced modulator
and applies it instead to
the varactor circuit of Fig.
4. Shielded cable should be
used for this modification,
to avoid hum and rf pick-
up. The beauty of this
change is that it in no way
alters the other functions
of the transmitter.
Operation on FM is sim-
ple: Tune up the rig in the
CW mode, observing the
maximum rated plate cur-
rent limit for continuous,
key-down operation. This is

44

likely to be less than the
rated CW input and equal
to the RTTY or SSTV rat-
ings, as we certainly don’t
want to overstress the final
amplifier or power supply.
After tune-up, flip S1 to FM
and set the microphone
gain for the desired
amount of deviation. | hap-
pen to use an outboard
speech processor (af
compressor/clipper/low-
pass filter combination) in-
tended for SSB use on FM,
too—it keeps the average
deviation level (analogous
to modulation percentage)
high, prevents over-de-
viation, and crispens up the
audio somewhat.

Some questions remain,
though, about the opera-
tion of an FM transmitter:
How much deviation is per-
missible, and how do you
correctly adjust your FM
transmitter for it? Well,
most FM activity is limited

to +5 kHz deviation—so-
called narrowband FM.
First, you can roughly set
your deviation based on
signal reports from other
FM operators. However,
since each FM receiver will
have somewhat different
tolerances to over-de-
viated signals, you may get
inconsistent observations.
Generally speaking, your
audio should sound about
as “loud” (have as much
deviation) as most other
FM signals on the air, but
no greater. Excessive de-
viation will sound grossly
distorted and can cause
splatter.

For deviation adjust-
ment purposes, you also
can use the following tech-
nique: Set FM deviation us-
ing an SSB receiver, by tun-
ing the FM signal for zero
beat, with no modulation
applied. Then, while listen-
ing to the FM signal, modu-
late the FM transmitter
normally and advance its
deviation control (micro-
phone gain) until the signal
thus received becomes
grossly distorted; back off
on the deviation control
until the signal becomes
clean again. Use the widest
available selectivity set-
ting on the SSB receiver for
making this adjustment.
For example, a 5-kHz-wide
receiver would indicate
roughly the +5 kHz devia-
tion limit.

For practice, you might
try listening to FM signals
on the air, to get an idea of
what a narrowband FM sig-
nal sounds like on your par-
ticular SSB receiver; a re-
peater output would prob-
ably be a good bet to be
properly adjusted. Note,
however, that an FM signal
thus detected will obvious-
ly not be demodulated
properly (it will probably
sound garbled), but the
onset of distortion caused
by excessive deviation will
be clearly audible.

The theory behind this
technique is that the first
pair of FM sidebands of an

FM signal is indistinguish-
able from the sidebands of
an AM signal. FM and AM
signals thus considered dif-
fer only in that the FM
sidebands and carrier are
90° out of phase with one
another, whereas the AM
sideband and carrier are in
phase with each other. Fur-
ther, for narrowband FM,
both the first pair of FM
sidebands and the AM side-
bands occupy approxi-
mately the same band-
width when using equal
modulating signals. By re-
ceiving an FM signal on an
SSB receiver with its bfo
operating (“exalted-carrier”
reception), you can replace
the FM signal’s 90° phase-
shifted carrier with the bfo
carrier (which is not 90°
shifted). This provides an
“equivalent” AM signal for
our adjustment purposes.*

What about the recep-
tion of FM signals? Slope-
detection in the AM mode
works OK on most receiv-
ers by tuning off to one
side of the FM signal; use
the broadcast selectivity
available. lIronically, the
steeper the sides of the AM
receiver’s selectivity char-
acteristics are, the harder it
is to slope-detect an FM
signal. Unfortunately,
slope-detection doesn’t
provide any of the FM re-
ception advantages—
quieting and impulse noise
rejection, for example. |
presently use two different
methods for true FM recep-
tion.

First method: The main
station receiver here is a
Hallicrafters SX-101A. This
receiver has a double-con-
version i-f strip, with a first
i-f frequency of 1650 kHz.
Also at hand is a Ham-
marlund FM-50A VHF-FM
transceiver that has a
1650-kHz second i-f fre-
quency. To use the SX-
101A as a tuneable front
end for the FM-50A’s FM i-f
strip, make these changes:
First, remove the SX-101A’s
second mixer tube (VS5, a
6BA6) and insert a short



piece of unshielded, in-
sulated wire into pin 1 (grid
circuit) of the now empty
6BA6 socket. Then, con-
nect the other end of the
wire to the grid circuit of
the FM-50A’s first 1650-kHz
i-f amplifier via a .05-uF
disc capacitor. Removing
the FM-50A’s receive
crystal or mixer tube will
disable its front end.¢ See
Fig. 6.

Another such combina-
tion l've used consisted of
a general coverage receiv-
er having a single-conver-
sion 455-kHz i-f strip, used
to feed the latter half of a
transistorized FM i-f strip,
also at 455 kHz, from a
Johnson “Monoscan” UHF
scanner.* In addition, nu-
merous FM adapter cir-
cuits and ideas may be
found in References 1, 2,
and 4. With a little ex-
perimentation, compar-
able hybrid arrangements
with other sets may be
found to be feasible.

Second method: Use a
crystal-controlled con-
verter (for example, a VHF
Engineering Model RF-
28** or Hamtronics Model
C25-50***) to convert the
10-meter signals down to
the i-f frequency of the FM
i-f strip you want to use; for
example, 10.7 MHz is a
common i-f frequency. Just
about any FM if strip is
usable like this—all that
you have to do is select a
converter crystal to match
the i-f frequency you need.
See Fig. 7. The only trick is
to select the right spot to
inject the converter’s out-
put into the i-f strip. The
best point seems to be just

“Available (used) without
cabinet, power transformer, or
crystals from: Science Work-
shop, Box 393, Bethpage NY
11714, for $14.95; a nice item for
experimenters.

“*Available from: VHF
Engineering, 320 Water St.,
Binghamton NY 13901, in kit
form, $13.95 plus postage.
“**Available from: Hamtronics,
Inc.,, 65A Moul Rd., Hilton NY
14468, in kit form, $25.50 plus
postage.

before the high i-f band-
pass filter; most of these
filters have relatively low
input impedances (about
500 to 1000 Ohms), making
connections relatively un-
critical. Fig. 8 shows a com-
mon FM i-f strip configura-
tion.

In case you’re wonder-
ing, yes, Virginia, 10-meter
FM operation is chan-
nelized. The frequencies
are: national simplex—
29.6 MHz (don’t call CQ
though; “QRZed” or “lis-
tening on the frequency” is
better). Repeater pairs are
—input/output, 29.52/
29.62, 29.54/29.64, 29.56/
29.66, and 29.58/29.68 MHz.
Most are open machines.
Caution: Don’t go below
29.5 MHz using =5 kHz
FM because the Friendly
Candy Company doesn’t
allow it— £2.5 kHz FM is
the limit “down below.”
Lately, I’'ve heard some
simplex activity on fre-
quencies between the re-
peater outputs, e.g., 29.61,
29.63 MHz, etc.

Results: Running 75
Watts output to a vertical
antenna and using the first
reception method has
vielded fine results. I've
worked mobiles all over
the country with full
quieting and some DX, too!
Telling the guy at the other
end that he’s listening to a
modified SSB exciter gives
him something to think
about, too.

Additional applications:
There are some other im-
portant uses for FM or
frequency-shift capability
in an HF transmitter. You
can achieve very clean
frequency-shift keying
(FSK) for radioteletype
(RTTY) operation by
feeding two discrete dc
voltages to the varactor
circuit (omit the coupling
capacitor, C3), to give you
the proper frequency
shifts. Also, it would ap-
pear that better slow-scan
television quality (SSTV,
which uses frequency-
modulated video signals)
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could be achieved by, once
again, directly FMing the
transmitter, using the var-
actor frequency modulator
instead of feeding the
SSTV (or RTTY) signals
through the microphone in-
put of the transmitter. In
both the RTTY and SSTV
modes, nonlinear opera-
tion, spurious products,
and splatter may result
unless: (a) your carrier and
unwanted sideband sup-
pression is very good, and
(b) your speech amplifier,
balanced modulator, filter,
and amplifier stages are
amplitude- and phase-
linear and distortion-free
(quite rare!). Direct fre-
quency modulation of the
carrier gets around the
problem of avoiding the
speech amplifier, balanced
modulator, and filter stages
entirely.

As a final thought, those
of you with 10- to 6- or
2-meter transverters could
easily get on VHF-FM. And,

of course, the ideas in this
article and in the references
would be just fine for get-
ting on FM that old VHF-
AM/CW rig lying around
the shack.

| would welcome your
experiences and comments
on 10-meter FM operation,
and I’ll answer questions if
you include an SASE. CUL
on29.6 FM'B
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Sunspot Predictions for 1980

— whither propagation?

Editor’'s Note: The sunspot forecast presented in this articie does not agree with the one issued by our own propagation expert, John H.
Nelson. In the March, 1977, issue of 73 Magazine, Nelson predicted that Cycle 21 was going to be a moderate to low cycle. Nelson further
predicted in The Propagation Wizard’s Handbook that both Cycle 21 and 22 would be moderate to low. In the Handbook, Nelson explains his
forecasting methods and gives us the reasons for his predictions. While we continue to believe that Nelson’s is the more accurate forecast,
we thought you would be interested in this, another view of the subject.

The Propagation Wizard's Handbook is available from the 73 Radio Bookshop, Peterborough NH 03458. Please include $6.95 plus $1.00
postage and handling. You'lt find John Nelson’s monthly propagation forecast near the back of each issue of 73. 8
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Fig. 1. Sunspot maxima for previous cycles.

William E. Hardy WA3NKP
Environmental Data & Information Service
National Oceanic & Atmospheric Administration

Rockville MD 20852

he frequency of the oc-

currence of sunspots
varies in cycles averaging
around 11 years in length.
Twenty cycles have been
observed since 1755. We
are now approaching max-
imum activity in Cycle 21,
the minimum activity hav-
ing occurred in 1976. The
highest number (201) oc-
curred in Cycle 19 in March,
1958. Radio communica-
tions, especially in the 3-to
30-megahertz (high-fre-
quency) band, are vitally af-
fected by sunspot activity,
long-distance propagation
increasing dramatically as

the cycle approaches its
maximum of activity.
Because of this signifi-
cance, a number of In-
vestigators have made their
predictions of sunspot max-
ima for Cycle 21 and the
times of their occurrences.
Predicted maxima range
from as low as 60 to highs of
up to 200, to occur in the
years from 1979 to 1984.
Published during the past
two sunspot cycles, in-
vestigators used some type
of time series or pattern
analysis of the sunspot
numbers alone to arrive at
their predictions. Others
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have included physical in-
dications such as the tidal
effects of the accurately-
determined planetary align-
ments.'.%3

Measurements of the
horizontal component of
the Earth’s magnetic field
to predict subsequent max-
imum sunspot activity was
such a departure.*.®> A
strong negative correlation
between the number of
“abnormal quiet days” of
this horizontal component
and the sunspot maximum
reached during the next
half-cycle of solar activity
was used. A simpler rela-
tionship was employed
whereby there was found a
high correlation between
the value of the geomag-
netic sum of the Kps index
(average of geomagnetic
activity at a number of high
latitude stations) during the
years immediately preced-
ing solar minimum and the
solar maximum reached
during the next cycle.®

A major limiting factor in
the success or failure of
predictions is the size of a
reliable data base contain-
ing, at best, 11 sunspot cy-
cles. Data prior to 1848 is
considered to be unreliable.
The first seven cycles (start-
ing from about 1755) have
been noted to differ statis-
tically from the subsequent
cycles, so that some inves-
tigators used only the later
cycles in constructing an
average solar cycle.’

Scientist H. H. Sargent [!1
of the U.S. Department of
Commerce, National Oce-
anic and Atmospheric Ad-
ministration (NOAA), has
recently summarized a
number of predictions of
the time intensity of Solar
Cycle 21.* Working in
NOAA's Space Environment
Laboratory in Boulder,
Colorado, Sargent has an-

*Sargent, H.H. I}, 1978, “A
Prediction for the Next Sunspot
Cycle,” Conference Record, 28th
IEEE Vehicular Technology Con-
ference, March 22-24, Denver,
Colorado, pp. 490-496.
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ILLUSTRATION OF MODIFIED OHL METHOD OF PREDICTION
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Fig. 2. Most predictions to date have indicated a low sunspot value (120 or less) for the pres-
ent cycle, Cycle 21. One of these, however, predicts a smoothed sunspot maximum value
of 154 to occur in early 1980 which is considerably higher, and earlier, than the others. A
high correlation between the value of geomagnetic activity during the years immediately
preceding solar minimum and solar maximum reached during the next half-cycle has been
found. If accurate, Cycle 21 will be equivalent to, or greater than, the second largest ob-
served in the past century. This would have a profound effect on radio communications,
especially in the high-frequency range (3-30 megahertz). The illustration shows pairs of
even- and odd-numbered sunspot cycles (solid lines) plotted with concurrent geomagnetic
cycles (dashed lines). The shaded areas indicate the variables between the smoothed

geomagnetic and sunspot cycles used in the computations.

alyzed the method of A.I.
Ohl in predicting the max-
imum level of sunspot ac-
tivity (154 in 1980).5.%° This
prediction is unique in that
its value for Cycle 21 is con-
siderably higher than most
of those made in recent
years by a number of inves-
tigators.

The method used to
make the prediction was
founded on a data base of
only 11 sunspot cycles. This
was done because geomag-
netic data not available
prior to 1868 was used. It
was considered that the cy-
cle of geomagnetic activity
which accompanies each
sunspot cycle may be sepa-
rated into two components.
One is a sporadic compo-
nent associated with large
solar flares, and one a re-
current component thought
to be caused by high-speed
solar wind streams. It was
found that the size of the
recurrent component is

closely related to the max-
imum value of the suc-
ceeding sunspot cycle. Fac-
tors proportional to the
sunspot numbers at solar
minimum were subtracted
from the magnetic indexes
for similar periods,
resulting in a corrected
magnetic index which is
highly correlated with the
next smoothed sunspot
maximum. A best pre-
dictive equation was de-
termined using multiple re-
gression to calculate the
maximum smoothed value
of the following sunspot cy-
cle. This predicted value for
Cycle 21 is 154.

The small data base that
was used (11 cycles) result-
ed in large confidence inter-
vals. The 95 percent con-
fidence interval extends
from 103 to 203, and the 90
percent interval from113 to
193. The probability of ex-
ceeding a smoothed sun-
spot maximum value of 120

is 92.6 percent. There is less
than one chance in a thou-
sand that the relation de-
veloped is one of mere
chance, convincing evi-
dence that magnetic activ-
ity in the declining phase of
one sunspot cycle is some-
how physically related to
the level of solar activity
during the next cycle. Using
this equation, the past 3
sunspot cycles would have
been predicted within 5 per-
cent, and several would
have come within 1 percent
of the observed values.

A careful examination of
Cycles 10 through 20
showed that the even-num-
bered cycles were different
in appearance from the
odd-numbered cycles; as
each cycle proceeded to its
maximum value, even-num-
bered curves are more trun-
cated while the odd-num-
bered ones rose rather de-
liberately to maximum.
This suggested two dif-



ferent families of cycles. An
average odd-numbered cy-
cle was constructed from
the five odd-numbered cy-
cles (Cycles 11-19) and re-
scaled between the last ob-
served minimum (12.2) and
the predicted maximum
value for Cycle 21 (153.6).
This made pcssible the
prediction of the monthly
values for Cycle 21; the
predicted maximum value
falls in early 1980.

Also, an analysis showed
that the three largest cycles
had the steepest emergen-
cies while the smaller
cycles proceeded less
steeply from the minima.
The predicted emergence
slope for Cycle 21 cor-
related well with those of
the largest cycles and fol-
lows closely the observed
values through July of 1978.
Each cycle settles down to
a smooth and steady up-
ward pace within about 18
months after solar min-
imum, and the upward
slope of Cycle 21 had be-
come well established in
the first few months of
1978. This feature should
make it possibie to con-
fidently predict the max-
imum value of Cycle 21

The effects of high
sunspot activity on radio
communications, especial-
ly in the high-frequency
part of the spectrum (3-30
megahertz) and the lower
end of the very high fre-
quency band (30-300 mega-
hertz) would have both ad-
vantages and disadvan-
tages. The more than
350,000 licensees of the
Amateur Radio Service will
find it possible to conduct
extremely consistent, long-
distance communications
frequently and with rela-
tively low power

On the other hand, radio
operators confined by law
to specified frequencies
may find them more heavi-
ly congested than at the
present time, making them
much less efficient as
methods of intelligible
communication. This is

+” Reader Service —see page 179

generally the case with in-
creased solar activity.

There are ways such high
activity can temporarily
worsen propagation condi-
tions, however. Solar-flare
events and related geophys-
ical aspects such as sudden
ionospheric disturbances
and geomagnetic and iono-
spheric storms can disrupt
radio communications for
periods of a few minutes to
several days. If Cycle 21 is
as large as predicted in this
analysis, relatively more of
such major disruptions can
be expected.

Those charged with plan-
ning relative to the vital
radio communications the
world over (especially in
the high-frequency range)
may find of interest this
prediction of sunspot ac-
tivity in the present cycle,
as well as its rationale.l
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An End to Dials and Meters?

—nope ... but discrete LEDs make an
interesting substitute

73 Magazine Staff

One of the items that
usually proves to be a
bit of a chore in construct-
ing any piece of equipment
or accessory item is a dial
(and dial scale). Multi-turn
dials with an indicating
scale can be expensive, and
constructing various other
forms of dials and scales
can require considerable
mechanical ability.

There is the alternative,
today, of having a digital
readout, but digital read-

REGULATED REFERENCE —
* VDLTAGE

25K
TRIM
POT

outs can consume a signif-
icant amount of power for
portable equipment. Also,
in some cases the use of a
digital readout is a far more
elaborate option than is
needed. A case in point
might be a roller inductor in
an antenna tuner. Usually,
one just wants to know
approximately where the
roller inductor is set, since
final tuning would be done
using an swr meter or a
wattmeter.

This article explores
some simple alternatives to
ordinary mechanical or

1
S, |
SINGLE OR
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Fig. 1. Typical circuit for a potentiometer coupled to the
shaft of a variable capacitor or inductor.
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digital-type readouts, using
LEDs. Several LED circuits
are described, to suit
almost any requirement
from indicating the approx-
imate position of a roller in-
ductor in an antenna tuner
(just using several LEDs) to
having a long string of LEDs
arranged to form a frequen-
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cy scale in which the LEDs
light in turn as a receiver or
a vfo is tuned. All of the cir-
cuits require, however, that
a voltage be supplied to the
circuit which is proportion-
al to the shaft rotation of
the inductor or capacitor
being tuned (except for var-
actor diode-tuned vfos
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Fig. 2. LEDs D1, D2, and D3 can be set to light in turn ac-
cording to the value of an applied tuning voltage. R1 and
R2 are trim pots and set the voltages at which the LEDs
light. The circuit can be easily constructed, especially if a

dual 741 is used.



where the dc tuning voltage
already is available).

How to do all this will
vary from application to ap-
plication, of course. Usual-
ly, one can find some way
to couple a single- or multi-
turn potentiometer to a tun-
ing shaft. This is the only
area in which some me-
chanical work is required to
implement an LED scale. As
shown in Fig. 1, it often is
handy to add trim-type
potentiometers in the cir-
cuit so that the voltage
range covered by the poten-
tiometer coupled to the
tuning shaft can have both
its upper and lower range
adjusted.

The circuit in Fig. 2 pro-
vides only three LED in-
dicators, but it uses readily-
available 741 1Cs and can
still provide some useful
tuning indications. For ex-
ample, it can be used to in-
dicate approximately
which third of a roller in-
ductor is active in a small
antenna tuner. Also, it can
be used as a warning indica-
tor, with a vfo, that one is
near the edge of a band, or
it can be used to “bracket
in” a small portion of a
band so that it is readily ap-
parent when one has tuned
to the lower, middle, or up-
per part of the frequency
range chosen.

The two 741s operate as
comparators, and the
potentiometers, R1 and R2,
set the points at which
either D1 or D2 will light.
When the input voltage to
the circuit exceeds the volt-
age set on pin 2 of IC1 to
ground, D1 will light. When
the input voltage is smaller
than the voltage set on pin 3
of 1IC2, D2 will light. When
the input voltage is in be-
tween (smaller than the D1
ignition voltage but larger
than the D2 ignition volt-
age), D3 will light. There is
nothing at all critical about
using the circait, but to
avoid confusion when ini-
tially adjusting the poten-
tiometers, be sure that the
D1 ignition voltage is set

higher in value than the D2
ignition voltage. Since the
LEDs involved are switched
separately, they need not
have exactly the same char-
acteristics. One can use dif-
ferent colored LEDs if de-
sired, therefore, in each po-
sition.

The circuitin Fig. 3uses a
new, inexpensive (about
$1.00) IC from Texas In-
struments. Basically, it does
the same thing as the circuit
in Fig. 2 but contains every-
thing in one IC, drives up to
5 LEDs, and contains a few
extra features. At about 0.2
volts input on pin 8, pin 2
goes low and the first LED
will light. As the input volt-
age increases in 0.2-volt
steps, pins 3, 4,5, and 6 will
go low in turn and light the
LED connected to them. At
1.0 volt input, all the LEDs
will be lighted. Note that
this is a slightly different ac-
tion than in the circuit in
Fig. 2 where only one LED
at a time is active. Also, us-
ing this circuit, there is no
way to change the 0.2-volt-
age steps needed to light
successive LEDs. Further
features of the IC are that
when the input voltage
goes below approximately
0.2 volts, the first LED will
flash on and off periodi-
cally. Also, the IC contains
a built-in voltage regulator
so that the supply voltage
need not be regulated. Al-
though the circuit shown
uses LEDs, the output ter-
minals (pins 2-6) can actual-
ly switch currents up to 80
mA at a maximum voltage
of 18 wvolts. One could,
therefore, use small lamps
for the indicators, or even
set up a solid-state buzzer
on one of the outputs to in-
dicate aurally that some
high or low limit had been
reached.

The circuit in Fig. 4
moves into the "big time"”
with LED displays, in that a
string of 10 LEDs is in-
volved. This circuit uses an
IC that was specifically de-
signed to drive a string of
LEDs in response to a vari-

Fig. 3. In this circuit, as the i
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DI-1D-LED'S OF THE SAME TYPE

Fig. 4. The circuit of a 10-LED indicator. The size of the IC
has been exaggerated for clarity; it is a normal 16-pin type

and provides for very comp

able input voltage. The LED
action is like the circuit of
Fig. 2 in thatonly one LED is
active at a time, depending
on the voltage level being
sensed. The IC itself will
take only a few milliam-
peres of current, so the
main current drain using
the circuit will be from the
LED that is active. The cir-
cuit is suitable, therefore,
for many types of portable
equipment applications.
This circuit is suited for
construction of an elec-
tronic LED scale, since the

act circuit construction.

10 LEDs provide sufficient
“spread.” For instance, it a
receiver had a tuning knob
which covered 25-kHz/revo-
lution, a string of 10 LEDs
could be used to provide
markers every 25 kHz
across a 250-kHz portion of
a band. If a linear vfo is
used, therefore, the combi-
nation of having LEDs and
the dial skirt divisions
marked will provide read-
out to 1 kHz over a 250-kHz
range.

The IC, although it is a
small 16-pin type, packs
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Fig. 5. The circuit of Fig. 4 can be expanded to control 16
LEDs as shown here. Pin connections not shown remain the

same as in Fig. 4.

quite a bit inside. There are
sixteen differential ampli-
fiers and a resistive voltage-
divider network, plus the
driver circuits for the LEDs
and a voltage regulator.
The internal resistive
voltage-divider network has
equal value resistors, so
that the device will func-
tion only to produce a
linear LED scale.

There are three voltages
that are important in the ap-
plication of the IC. The volt-
age applied to pin 10 is the
supply voltage for the IC
and can be any regulated or
unregulated voltage be-
tween 9 and 18 volts. The
voltage on pin 13 is the
maximum reference value
of the variable-tuning volt-
age, and the voltage on pin
12 is the minimum refer-
ence value of the variable-
tuning voltage. These volt-
ages, as well as the actual
tuning voltage on pin 11,
cannot exceed 6 volts.

In many circuits, such as
where varactor diodes are
voltage-tuned in an oscil-
lator, however, the maxi-
mum value of the tuning
voltage will exceed 6 volts.
Therefore, voltage dividers
have to be employed, as in
Fig. 4, where the tuning
voltage varies between 4
and 15 volts. R1 and R2
form a voltage divider to
limit the voltage on pin 11
to 6 volts maximum. R3, in
conjunction with R4 and
RS, set the high value of the
tuning voltage on pin 13
and the low value on pin 12.
The table in Fig. 4 shows
which diodes will light for
different tuning voltages.
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Making R1 variable pro-
vides a slight adjustment
similar to the mechanical
analogy of centering the
scale. The difference in
voltage between pins 12
and 13 can be as low as 1.2
volts if a very restricted
tuning voltage range is nec-
essary. However, the LEDs
will tend to present a
mushy display at this volt-
age. That is, one LED will
come on before the forego-
ing one is completely extin-
guished. If the voltage dif-
ference between pins 12
and 13 is at least 4 volts,
the LEDs will light sharply
one after the other.

The circuitry connected
to pins 11, 12, and 13 will
not load down any external
circuitry because of the
high resistances involved.
So, the circuit is ideal for
use with varactor diode-
tuned vfos. There is a 5-volt
regulated reference voltage
available from pin 14 to

ground. In some cases
where only low current
drain is involved (3 mA

maximum), this voltage can
be used as the reference
voltage on pin 13 and the
source of the variable-tun-
ing voltage. Only one exter-
nal voltage is needed then,
to pin 10. R6 controls the
brightness of the LED
display and can be made
variable, if desired, to keep
the current drain at a mini-
mum for portable applica-
tions or to vary the display
brightness according to ex-
ternal lighting conditions.
The LEDs used should all be
of the same type for the cir-
cuit to function smoothly.

Different colored LEDs can
be used if their voltage/cur-
rent characteristics are
similar.

The circuit in Fig. 4 ac-
tually does not utilize the
full capabilities of the I1C,
but is probably the most
useful because of its
10-position scale. Actually,
the IC will drive up to 16
LEDs, asshownin Fig. 5. All
of the foregoing discussion
about setting the voltage
levels on various pins of the
IC still applies. Again, how-
ever, it is worthwhile to
emphasize that the LEDs
must have the same elec-
trical characteristics.

One may wonder if the
circuits in Figs. 4 or 5 can be
further expanded to create
even longer LED scales. In
most cases, this can be
done easily if the tuning
voltage range is not too
small. If it is on the order of
1 to 14 volts, for example,
one IC can be set up to re-
spond to 1 to 7 volts and the
other from 7 to 14 volts,
with their inputs (pin 11)
paralleled. The setting up
of each IC to respond to a
given voltage range is done,
as explained previously, by
putting the desired low-
and high-reference volt-
ages on pins 12 and 13 of
each IC. Note that the high
voltage of the first IC,
which is a nominal 7 volts,
should be a bit higher than
the nominal low 7 volts of
the second IC. The reason
for this is to provide a
smooth crossover between
the LED displays associated
with each IC. For instance,
if two circuits of the type
shown in Fig. 4 were used,
when 7 volts or slightly over
was reached, the last diode
in the first IC (D10) would
light simultaneously with
the first diode (D1) associ-
ated with the second IC.
These diodes would not be
used in the scale display
but must be left in the cir-
cuit.

By careful adjustment of
the 7-volt overlap point,
there will be a smooth step

between diode D9 from the
first IC and D2 from the sec-
ond IC. This overlap adjust-
ment can be achieved by
making R7 in the circuit in
Fig. 4 a trim pot instead of a
fixed value resistor. If one
used two circuits of the
type shown in Fig. 4, there-
fore, 18 diodes actually will
be available to form a
scale; there will be 30
diodes available in the case
of the circuit in Fig. 5.

Although the foregoing
circuits were presented for
use as LED tuning or log-
ging scales, they can be ap-
plied to many other uses
around the shack. The most
obvious might be as battery
voltage monitors. The cir-
cuits in Figs. 2 and 3 are par-
ticularly suited for this pur-
pose. Also, the circuits can
be used to replace or to
augment analog meter
readouts. The circuit in Fig.
4, with or without the addi-
tional LEDs shown in Fig. 5,
is particularly well suited
for this purpose. It has a
high impedance input, and
the response time is easily
fast enough to follow
speech peaks once the
audio sample has been con-
verted to dc by a suitable
rectifier.

The Texas Instrument ICs
are available from the usual
supply sources, while local
availability of the Siemens
IC can be determined by
writing to Siemens Compo-
nents Division, 186 Wood
Ave., S. lIselin N} 08830.
Siemens actually makes
two ICs—the UAA170 and
the UAA180. They are simi-
lar, except that the UAA180
provides a display such that
the LEDs remain lighted
once their voltage detec-
tion level is reached. The
amount of current required
with, say, 10 LEDs lighted
would make this type of dis-
play unsuitable for most
portable applications. How-
ever, where current avail-
ability is not a problem, the
display is a very effective
one in place of an analog
meter display. B
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The Paper, the Station, and the Man

— a brief history of the New York Times
radio stations

he year was 1920, and

the prestigious New
York Times was in trouble.
Communications from
England and especially
from occupied Germany
were in bad shape after
World War I, The Navy, still
handling messages, had on-
ly one land line to NBD, Bar
Harbor, Maine. News dis-
patches from Berlin that
were being transmitted by
the long-wave station,
POZ, Nauen, Germany,
were being received at the
Bar Harbor installation,
but would arrive at the
Times newsroom 24 to 48

hours later. As everyone
knows, nothing is deader
than day-old press.

The Times had always
been interested in wireless
communication. Even back
in December of 1901, when
Marconi had been able to
transmit the letter “S” to
Newfoundland from the
Poldhu station in southern
England, the Times had not
joined the rest of the world
in doubting that wireless
messages could ever be
sent across the Atlantic. In-
stead, the paper had called
the Marconi transmission a

triumph and had written
columns about the achieve-
ment.

Also, the New York Times
had been the first to receive
a message sent to the west
from the newly-established
wireless service between
Clifden, Ireland, and Glace
Bay, Nova Scotia. From that
time, January, 1912, until
the outbreak of World War
I, nearly all Times dispatch-
es from London and Paris
had come by wireless to the
Glace Bay station and then

over special land lines
leased by the paper.

When trouble came after
the war in the form of
unreliable communica-
tions, it was decided to
establish a long-wave re-
ceiving station in the tower
of the Times building at
Times Square; this did not
bring the success hoped for
in receiving dispatches
from POZ, Nauen, Ger-
many, however. So, who
better could they turn to for
improving this situation

Times receiving sets, 1926. Note long-wave receiver and

Times receiving sets, 1925. two-stage amplifier in background.
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than Reginald J. Iverson, a
former crack operator at
transatlantic Navy receiv-
ing stations in Belmar, N.J.,
Chatham, Mass., and NBD,
Bar Harbor, Maine?

Once employed at the
Times, lverson began
assembling improved
equipment for the new re-
ceiving station. An antenna
was run from the top of the
flagpole on the Times

building down to the corner
of the Flatiron Building at
43rd St., then along the
third-floor offset and back
up into the radio room.
Another antenna went from
the top of the tower down
to the other side of the
building.

Early equipment consist-
ed of a Kennedy long-wave
receiver with a two-stage
amplifier and Baldwin

{3 BYRD ANTARCTIC EXPEDITION D
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Front view of Byrd expedition receiver.

son. All of this finally
brought better reception
from Europe so that dis-

phones, later to be sup-
plemented by receivers
designed and built by Iver-

Amateur transmitter using two 204 tubes with motor-gen-
erator under table. Note: This same transmitter was used in
1928 with slight modifications at WHD. Located in Times
Tower, Times Square, N.Y.

1928 shortwave receiver built by Iverson for reception
from the Admiral Byrd 1928 expedition. Back view.
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patches received during the
day could be printed in the
paper that night. Two years
later, in 1922, this station
was superseded by a com-
pletely new installation,

moved from the tower to
the new Times building on
43rd St. Radiotelephone

had become popular, and
several broadcast receivers
were added at the new in-

At this time, in order to
further improve press re-
ception, lverson was sent
on a lend-lease basis to
Halifax, Nova Scotia, to
establish another trans-

This project, to be known as
News Traffic Board, Ltd.,
was a joint venture of the
New York Times, Philadel-
phia Public Ledger, Chicago
Tribune, and a Canadian

stallation

and the radio room was atlantic receiving station. paper.
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Shortly after completion
of the Halifax station, its ef-
ficiency and that of lver-
son, its only engineer and
operator, were sorely tried
when lIrish rebels cut the
transatlantic cables at the
repeater stations along the
Irish coast. This left in op-
eration only two very slow
cables, one of them from
France. Since this reduced
the communication chan-
nels considerably, Iverson
sat at the typewriter fifteen
hours daily, from 10:00 am
until 1:00 am, copying the
London long-wave press
transmissions until more

operators could be recruit-
ed. His perseverance great-
ly expedited copy intended
for the United States and
Canadian newspapers, and

this experience proved to
the papers the value of
wireless. They now poured
more money into building a
better station at Dart-
mouth, Nova Scotia, with a
vastly improved antenna
system. Balanced loops and
towers were installed. In-
cidentally, this station was
a forerunner of Press Wire-
less, founded in 1929.
Iverson returned to the
Times in 1924 as chief
engineer. The receiving
equipment was updated,
long-wave receivers were
built with audio bandpass
in the outputs, and new
antennas were erected. All
of this resulted in excellent
reception from Europe.
About the time that
shortwave frequencies

204 transmitter which the Times built for the Ellsworth
trans-Antarctic expedition. Front view.

were coming into use,
around 1926, a rash of ex-
plorers and fliers were mak-
ing headlines. When
Richard Byrd and Amund-
sen reached Spitzbergen

Press Wireless receiving room, Little Neck, L.1.,

o —

Bay in their race to be first
to fly over the North Pole,
Byrd by plane and Amund-
sen by the dirigible, Norge,
the commercial dispatches
that came from there were

1929.

Back view of same transmitter.
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Louise Boyd North Greenland expedition, 1938. Front
view.

unsatisfactory even when
the Times had to pay over
$1.00 a word for them. This
prompted the engineering
department to build imme-
diately a 500-Watt short-
wave transmitter using two
204 tubes in tuned-plate,
tuned-grid, with the plate
supply furnished by
Crocker-Wheeler motor
generators. Several high-
frequency receivers also
were constructed.

In 1926, the Times ap-
plied for and received an
amateur license with the
call letters U2UO. From
then on, direct press com-
munications were estab-
lished with expeditions to
all parts of the world. Thou-
sands of words of front-
page copy appeared under
the slug, ”"By wireless to
the New York Times.” Two
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years later, at the insistence
of the American Radio
Relay League, station
U2UO was phased out and
a commercial license was
issued with the call letters
WHD. Frequencies were as-
signed in the press section
of the marine bands.

A partial list of the
noteworthy expeditions
covered by the Times fol-
lows:
® The Richard Byrd and the
Amundsen flights (already
mentioned above).
® The Count Von Luckner
‘round the world “Cruise of
GCood Will” on the yacht
Vaterland, in 1927.
® Captain William Erwin’s
flight in the Spirit of Dallas,
1927. The Times operator in
New York heard his last
message as his plane fell in-
to the Pacific and was lost.

Back view of one of the transmitters. Times-built by R. J.
Iverson. Call letters of expedition: LAHR.

® The Byrd Antarctic Ex-
pedition to Little America,
1928. Much of the equip-
ment was supplied by the
Times in exchange for ex-
clusive newsbeats. More
than two million words
were handled by the sta-
tions of the expedition, and
communication with Little
America was so reliable
that it was referred to as
“the 9000-mile wire to the
South Pole.”

® The Hobbs University of
Michigan Expedition to
Greenland, 1928. An inter-
esting sidelight here was
that the Rockford (lllinois)
to-Sweden fliers, Haskell
and Cramer, were lost after
their last radio signals
placed them at the northern
tip of Labrador. No word of
them was heard until they
walked into Hobb’s camp

100 miles from their landing
site. The first edition of the
Times that very night car-
ried the story

During the 1930s, the
Times station worked close-
ly with many other expedi-
tions and fliers. Some of
these were:
® War maneuvers in the far
Pacific. The paper had its
correspondent on the flag-
ship, Pennsylvania, and
WHD communicated di-
rectly with the fleet through
a receiving station in lver-
son’s home in Astoria. The
transmitter was controlled
by land line.
® The Russian flier's Mos-
cow-to-Los Angeles flight,
lost in the Arctic without a
trace. lverson was commis-
sioned to obtain a complete
radio station to communi-
cate with the search expedi-
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One of WHD’s postwar transmitters, 1947.

tion headed by Wilkins and
based in Poirt Barrow,
Alaska. The plane was
never found.

® The Lincoln Ellsworth
trans-Antarctic expeditions
under Sir Hubert Wilkins,
1938-9. Iverson built all of
the transmitters and orga-
nized and secured commu-
nications equipment used
for two years. At this time
he became active in ama-
teur radio as W2LDR to ser-
vice the expeditions with
an outlet for news and per-
sonal messages.

® The expedition of San
Francisco socialite Louise
Boyd to North Greenland.
The same services were per-
formed for communica-

tions as in the expeditions
above. Her valuable sur-
veys were used by the Navy
in World War Il

With the coming of
World War Il, there were no
more explorations. The
world had become too
small and there were more
immediate concerns.

News broadcasts begun
by station U2UO were now
continued with WHD twice
daily on marine frequen-
cies and were heard reg-
ularly by Australia, South
America, and ships at sea.
The reputation of the Times
was such that it was the on-
ly station allowed to trans-
mit its hour-long newscasts
without a censor sitting in

News receiving room with printers. Note National HRO in
background.

the radio room. Also, half a
dozen shortwave receivers
were set up to constantly in-
tercept broadcasts from
London, France, Berlin, and
Rome. This information was
important to the reporters
and correspondents, al-
though much of the news
from the Axis powers was
exaggerated or untrue
Soon after the war, the
twenty-five-year-old trans-
mitters of WHD were re-
placed by two modern crys-
tal-controlled jobs with the
increased output of 2 kW.
They now had ac in the
radio room in the tower
where formerly there had
been only dc. News sum-
maries were broadcast until
the mid-sixties, when it
seemed that there was no
further need for them
After the armistice, the
Reuters News Agency, Lon-

don, wanted to establish
itself in the United States
and South America. The
Times agreed to handle
their east-to-west com-
munications into the States
High-speed radio circuits
were set up at the London
end and receiving time was
leased from Press Wireless
and ITT. The signals then
were piped into the Times
radio room. Thirty to forty
thousand words of press
copy from Reuters were
handled daily, received on
Hellschreibers, facsimile-
type printers. These were
made in Germany and were
capable of taking fifty
words a minute.

In 1965, the license of
WHD, which had seen such
extraordinary service, was
allowed to lapse and Iver-
son, after almost fifty years
with the Times, retired. B
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Syncom S1 with TTP: FT207R:
From Tempo the , From YAESU - 2m
g== world’s first synthesiz- | FM XCVR. Handheld
ed 800 channe! hand- | completely synthesized, -**®
held transceiver. In- | digital readout, key-

TR7600: 2m FM XCVR. 10

. watts, LED readout, 144-147 995.
3 Fully synthesized, any repeater

offset possible, memory channel.

TR7600 VHF XCVR $375.00 cludes battery pack, ' board access, 2 watts
BLC 10/70 VHF Power Amplifier 149.95 charger, telescoping an- 4 memories and much
tenna and 800 more.
TOTAL REGULARPRICE  $524.95 channels!
SALE PRICE  $424.95 KLM PA2-25B Power Amplifier: 2 watts in, 25
watts out.
“" SAVE $100.00 PACKAGE 1 PACKAGE 2
engineering FT207R Synthesized
Tempo S1 w/TTP $339.00 2m handheld $399.00
KLM PA2-258B KLM PA2-25B
Unarco_ROhn Power Amplifier 92.95 Power Amplifier 92.95
Total Regular Price $431.95 Total Regular Price $491.95
COMPLETE 25G TOWER PACKAGES SALE PRICE $396.95 SALE PRICE $441.95

SAVE $35.00

SAVE $50.00

KENWOOD

.. pacesetter in amateur radio

50 Guyed Tower: Includes top sectlon, 4 regular
sections, base plate, rotor plate, 50’ guy wire, 2 guy
assemblies with torque bars, 3 concrete guy anchors
and other miscellaneous hardware.

TOTAL REGULAR PRICE  $594.02
SALE PRICE 464.02

SAVE $130.00

50’ Bracketed Tower: Includes top section, 4
regular sections, base plate, rotor plate and universal
house bracket.

TOTAL REGULAR PRICE $366.15
SALE PRICE 266.15

SAVE $100.00

BECKMAN

.. Beckman Multimeters
keep going,
1f you've ever been troubled by 2 faulty multi

meter — or had one that wasn't quite up to the
tougher jobs — your troubles are over

TS520SE: 160-10 meters,
200 watts P.EP., speech
processor, noise blanker, ex-

cellent sensitivity and mini 5BTV
mum cross-mod.

TS520SE  $629.95
Hustler 5BTV Vertical  139.95

~ TOTAL REGULAR PRICE $769.90
SALE PRICE $649.90
B S SAVE $120.00

or

TS5208E  $629.95
ATB34 Cushcraft TriBander $289.95

TOTAL REGULAR PRICE $919.90
SALE PRICE $769.90

é‘ &6 Choice of Models

ulnplcu Multimeter Capability

vol 100,V to 1500V ranges

M,

A TECH 300 — $100
TECH 310 — $130

Resistance

won (TECH 310) (]

[T R

- - MBIl TUNER:

TL922A: 2kW P.EP. Model 43 3kW, 160-10 meters.
160-15 meters, 3-6002 TLO922A: $1199.00
tubes. Bird Model 43

TL922A: $1199.00 with 2500H element

MBI Tuner 295.00 and carrying case 201.00

Total Regular Price $1494.00 Total Regular Price $1400.00
Sale Price $1294.00 Sale Price $1200.00

SAVE $200.00 SAVE $200.00

CALL AND CHECK OUR GREAT DEALS ON
ALL YOUR AMATEUR RADIO NEEDS.
DIAL: (617) 395-8280
Stock items shipped within 24 hours. Prices subject to change.
Limited quantity on some items.

TUFTS NOVICE EXCLUSIVE

Purchase your Century 21 (570 or 574) from us and
have up to one year to apply the full purchase price
towards a model 540, 544, 545, or 546 when you
upgrade your station.

& Tempo, Ten-Tec, Texas RF, Tonna Antennas, TPL, Tri-EX, Van Gorden, Vibroplex, Vidaire, Vista, VHF Engineering, VOMAX, Wilson, YAESU? N

X319 | “1am033]9] ‘uemg ‘133ung ‘ |1 §S ‘Ayullg ‘dieyg ‘uyoy 10qoy ‘Asualay ‘suonesiunwwo’) odig ‘Jewojey



‘Q_UE_STIQN: l Who has Advanced Electronics, Alpha, AMECO, Amphenol,
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R-X NOISE BRIDGE $55.00 VLF CONVERTER $59.95

New device opens up the worid of VLF radio.
Converts VLF to 80 melers. For use mm anv
shortwave receiver covering 3.5-4

Advanced design tor simple opeunon

high performance.

Gives reception of the 1750 meter band.

Also covers navigation radiobeacons, WWVB,
ship-to-shore, and LF broadcast band.

AN

Nve Vikin, \'lkm

Learn the truth aboul your antenna
Find ts reasonant lrequency.

Find R and X off- monance
Broadband 1-100 M

Simpie fo use. — s:n contained.

Model MB Il $295
{with Balun) $325

MB |l provides:
* Constant SWR monitoring * Precision tuning ot hinal amp * Harmonic suppression
* Receiver input impedance-matching. * Maximum power transfer to antenna * Con
tinuous frequency coverage 16 to 30 MHz * Precision tuning of any wire
wavelength or longer. with SWR of 1 1

MB Il features
*Finest quality. made-in-USA components *Large. precision, easy-to-read dials wit
360 readout. * Optional 3000 watt Balun for twin lead antennas

5 —BAND TRAP DIPOLE
(80 thru 10 Meters)

Power rated 2k WPEP, ap-
prox. 110 ft. span

Barker & Williamson

Complete with: wire, traps, end
insulators, 50 f1. RG-8/U, PL-259
connector, heavy-duty cast alumi
num and steatite center con
nector.

Pre-assembled:
Model 370-11
— $64.95
Kit (illustrated) :
Model 370-12 — $54.95

Hy-Gain REEL TAPE PORTABLE DIPOLE
for 10 thru 80 Meters Model 18TD
The most portable high performance dipole ever...

The Model 18 5 um“ sliona h'\ the most &

wof high perlormence portable
I n pravading
ations thruugh
extend trom ether

out the »mrl:l Two atain ln » Nl alibr -hd n mete

le yain hous ) et for 3 5 me npe '
25N Ivn.nh~ of poly pl np, vh ne rope atlac 1.11 o cach tape permits installatun

to poles, trees, buidin, availuble for furming 3 doublet antenna syatem
Integrated 1 the hnkh impact b e frequency |

calbrated to meter messurements on the g makes nxl.«llll on Yn Ipr---i PIQ'\’« with
52 ohm coax Delivers sutstanding perfurmance as a portable or permanent snstallation
Measures 10x5'9x2 inches retracted Wt 4 1 ths

Order No 228 Price $34 95

whatever

Name

LOOP ANTENNA
Loop Amplifier $67.50
Plug-in loops $47.50 ea.

ALL BANDS PREAMPLIFIER
$89.50

» Plug-in loops
availabie for:
1600-5000 KHz
(160'180 gmdu)
mateur bands
glJ Tunes 1.8 to 54 MHz. Covers ALL amateur
&Bmadus! Band\ bands 160 1o 6 meters. ALL shortwave
KH.

broadcast bands.
B VLF, 1750 meter band) For receivers AND fransceivers.
wwvs lnun

Up to 20 6b
Peps up that red recetver
40 KHz Dmeqa)
. Null: out inferference

Reduces image and spurious response.

Electronic Coi

s94 VHF model 4362 (140-180 MHz)

s94 HF model 4360 ( 18- 30 MH2)
oration

rolds, that
MM Wartt

Frequency Dands (MH))

Pomer
Range s 5

the indi

THRULINE
WATTMETER

MODEL 43
Elements (Table 1} 2-30 MHz
Elements (Table 1} 25-1000 MHz
Carrying case for Model 43 & 6 elements
Carrying case for 12 elements

s watts S
0 watts 00
25 watts
50 walts
W00 watts | 100K
K0watts | 2501
SO0 watty | SOO®
YOUD watts | 10006
2500 watte | 500
%000 watts | SoDOH

$130 00

50M

a

READ RF WATTS DIRECTLY!
nectors) 0.45 — 2300 MHz, 1-10,000 Watts ¥5%, low insertion VSWR

1.05, Unequalted economy and flexibility. Buy only the element(s
ovenng your present frequencv and power needs, add extra range

TWO-METER
CRYSTAL SALE
$2.25 each
Limited to existing
stock.
tandard ® Icom ® Heathkit ® Ken ® Clegg ® Regency ® Wilson ® VHF
® Drake ® And Others!

BANDPASS-REJECT DUPLEXER
DPLA-144 FOR 144-174 MHz
Also available for T
54,220,450 MHaz.

Call

VISA Address

[N — City _

State

Order: _

Prices FOB Mecford, MA. [(visa
MA residents add 5% sales
tax.

Minimum $3.00 for ship-
ping and handling on ALL

ORDERS.

[J check Enclosed

Card no. _
Signature

[J Master Charge
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

[Jsend for Free Catalog

Radio Electronics
OPEN DAILY 9-9
SATURDAY 9-5

Card exp. date
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. Rudio Woll @

CENTRAL NEW YORK'S FASTEST GROWING HAM DEALER

Featuring Yaesu, Icom, Drake, Ten-Tec, Swan, DenTron, Midland, KDK, MFJ, Microwave
Module, Tempo, Astron, KLM, Hy-Gain, Mosley, Larsen, Cushcraft, Hustier, Mini Products,
Bird, DSI, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers, Calibook, ARRL, Astatic,
Shure. We service everything we sell! Write or call for quote. You Won't be Disappointed.

We are just a few minutes off the NYS Thruway (1-90) Exit 32

ONEIDA COUNTY AIRPORT TERMINAL BUILDING
ORISKANY, NEW YORK 13424 Bob

K2IXN WA2MSH
Call Toll Free: 1-800-448-7914 New York State Residents Call: 315-337-2622 or 315-337-0203
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INFO-TECH M-300
TRI-MODE
KEYBOARD

Warren

A microprocessor
controlled keyboard

that generates

Morse, RTTY, & ASCI|

Morse Features:
e 410 125 WPM in 1 WPM
LR a1 D

L ke
o5 \
o special keys AS BK BT AR SK CO DE
RYTY Features:
Other Features: .
o | x bro S O
e Aytomatc CR LF L !
e 700 Character Running Bufter .
e 10 recallable user programmable message O !
memornies of 120 characters each
e CQ & DE spectal keys on all modes ASCIll Features:
e Keyboard control of all functions except shift & e 110 & 300 Baud
butfer control .7
e 4 row keyboard eliminates figures/letters
shifting on RTTY Best of all, only 5450 00
* Many more teatures F.O.B. Factory
2=
| —
ORDER DIRECT OR FROM THESE DEALERS MarcucciSRA
A-1 Technik Germantown Supply
N & G Distributing Corp.
Cohoon Amateur Supply, Inc. Gilter Associates, Inc.
Panacom
Dialta Amateur Radio Supply Global Communications
Radio World
Emona Electronics Ham Radio Center
Universal Amateur Radio Inc.
v~ 145

IN Fo-TE c H Ilconponlrtn Spectahizing in Digital Electronic Systems

2349 Weldon Pkwy St Louts. Missourt 63141 Phone (314)576-5489

JAN
CRYSTALS
KEEP
YOU ON
THE AIR

+ CB

« CBstandard
* 2meter

* Scanners

* Amateur Bands

» General
communication

« Industry
» Marine VHF
* Micro processor
crystals
Send 10¢ for our latest catalog
write or phone for more details

Jan Crystals

2400 Crystal Drive

Ft. Myers, Fiorida 33907
all phones (813) 936-2397

master charge w
.

€asy to charge

IT'S HERE!!
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0.6 THE
oo . AMCODER

A NEW ERA IN CW REGENERATION

e Select any CW signal that's 40 hz away
from any other (Tune—400 to 1500 hz)

o Lock and switch to “auto” and you have
tape quality audio. One and one only
signal reception.

e Only 20 mv of audio above recever
noise required for acquisition.

e A 40 db over S9 signal, 50 hz away
cannot come through.

o Reduce operator fatigue by notlistening
to any other band and/or signal noise
except the one you want to work.

e Variable acquisition frequency—400 to
1500 hz.

o Variable output tone frequency—100 to
2000 hz.

e Variable output audio level (drives ear-
phones or station speaker).

Kit includes all parts including cabinet,

power supply and complete instruc-

tions. Epoxy glass boards, plated and
pre-drilled.

Available—Factory wired and tested with

1 year warranty on parts and workman-

ShIP- Kit—$69.95  FWT—$89.95

301.799-7741
VISA and Master Charge Accepted.
AMC ENGINEERING v A106

P. 0. Box 427, Jessup, MD 20794
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Harvey Sandal KH6GB
98-1077 Mahola Place
Aiea HI 96701

QRP from Canton Island

— proving all things are possible

Author’s note: Since my April, 1979, visit, some changes have taken place which may have an important effect on Canton as a DX loca-
tion. First, the area has been included in the newly-formed Republic of Kirabati and the military is no longer in charge of the island. Sec-
ond, while the treaty is being finalized, the US representative on Canton is Larry KS6DV. He has been doing a fantastic DX job as
KS6DV/KH1 and VR1PJ (just changed to T3PA). It’s possible Canton may soon lose its place on the “rare DX” lists.

all me naive. | honestly

believed my trip to
Canton Island would give
me a chance to do some
late night operating, some-
thing | rarely do at my
home QTH just outside
Honolulu. | thought | might
even be able to work some
rare DX stations, if | were
lucky.

Little did | realize at the
time that / was considered
by some to be rare DX my-
self. | still consider myself
to be a relative newcomer
to amateur radio. My first
Novice ticket was
WN3CNX, obtained in 1954.
| procrastinated a lot, never
got on the air, and my
unused license expired a
year later. Finally, twenty-
three years later, in 1977, |
tested again and was given
KH6JUO. In March, 1979, |
upgraded to General and
changed my call to KH6GB.
As you can see, although
I've known a bit about ham
radio for quite a few years,
my actual association has
been very limited. Being
basically economy-minded,
I decided to try low power
for a while and settled on
the Ten-Tec Argonaut.

Officially, mv Canton
trip was Air Force busi-

ness—not a DXpedition.
The radio gear was an after-
thought, really. | packed
more clothes than neces-
sary, a typical fault of mine,
but carefully left space for
the Argo and its power sup-
ply. | casually mentioned
my pending journey to a
close friend, Marv KH6DL,
and he came unglued, ask-
ing, among a hundred other
questions, if there was
room in my luggage for
him. He tried to warn me of
something called “pileups,”
but | didn’t get the picture.
He asked which bands and
frequencies I'd be working,
and got rather panicky
when | truthfully replied
that | hadn’t thought about
it. The afternoon before 1
departed, Marv provided a
hastily-built 20-meter di-
pole and suggested a fre-
quency | might try. We set
up a tentative time to meet
on the following Saturday,
April 7th, It was the earliest
1 felt I'd be able to set up,
and so | was on my way.
Wednesday, April 4th, ar-
rived and the four and one-
half hour flight from
Hickam Air Force Base to
Canton was routine. We
flew on a C-141 Military
Airlift Command (MAC)
plane. Accompanying me

on the tripwas Jim KH6HIT,
also an active-duty Air
Force member, who, al-
though he chose not to
operate, would later prove
to be an outstanding engi-
neer.

Around noon, we
climbed down from the
C-141 aircraft onto the
sweltering ramp at Canton.
Canton is one of eight small
islands and the only in-
habited one within the
Phoenix Island group. There
is a "British” side of Can-
ton, but its only residents
are sea birds and hermit
crabs which thrive in the ag-
ing Pan American Airways
clipper station ruins. During
and after my trip, | was told
| could have used a VR1
call in addition to the KH1.
However, since | had very
short notice of the journey,
| hadn’t had time to seek
approval from the British
government, so | could not
and would not use the VR1.

Canton is a closed mili-
tary installation, with a
caretaker force of about
thirty government contrac-
tor personnel. The tempera-
ture upon our arrival was
90° F, and the first order
was to unpack and brief the
site manager on our Vvisit.

This was accomplished
quickly, and almost before
we knew it, the day was
ending. Jim and | were told
that the night life on Canton
is virtually nil, so we de-
cided to begin hooking up
the radio. Jim took my old,
homemade 15-meter dipole
and tied it about six feet off
the ground, between two
coconut palm trees. Orien-
tation was no problem —we
simply ran it the same wav
that the trees ran! We had
no idea which direction was
north until the setting sun
gave us our first clue. Now,
where were we in relation
to the rest of the world?
Fifteen meters appeared
to be a poor choice on my
part, for after two hours of
intermittent CQing, | had
worked one VK and a ubi-
quitous Japanese station.
Jim and | raised the antenna
as high as possible, leaving
one end dangling in a palm
tree while securing the other
end to a building eave, but
there was no improvement.
Jim then fabricated a
10-meter dipole, but a half-
dozen QSOs proved it (or
the band) to be as unreli-
able as my previous at-
tempt on 15. Then Jim sug-
gested we try Marv’s prefab
20-meter dipole in the same
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two trees. Why didn’t |
think of that?

By now it was totally
dark (where did | put that
flashlight?). We quickly
learned why there wasn't
much night life on Canton.
It should rate as the sand-
bur capital of the world, or
at least of the equatorial
zone. Our stumbling around
in the dark produced many
ouches and groans and
raised havoc with the many
hermit crabs who had de-
cided to investigate the
disturbance. Finally, how-
ever, the new dipole was
up, and a quick front-to-
back check showed a nice,
low swr; we did something
right. A rapid CQ (or two)
and success—an answer!
During the next ninety
minutes, | worked thirty-
four stations, ranging from
W40OOW in Georgia to one
each P29, H4, UAQ, KCé,
5W1, and several VKs and
ZLs. | was in heaven. Little
did | know that this was
merely the tip of the
iceberg.

For the next several eve-
nings, Jim and | (mostly Jim)
experimented with differ-
ent antenna directions and
heights, finally settling on a
060° heading with a height
of about fifteen feet. This
precarious altitude was
reached by taking two 2
X 4s found drifting in the
nearby lagoon and lashing
them to the trees. The di-
pole ends were then tied to
the tops of the 2X4s. This
arrangement worked fine
until one 2X4 came tum-
bling down during a rain
squall, taking the dipole
with it. (So that was why the
swr needle jumped to 5:1 —
funny it didn’t affect the
ongoing QSOs.)

Somewhere along the
way, perhaps during the
second evening of opera-
tion, 1 was asked by Bob
AA4AR in Tennessee if |
could use some help. Well,
his offer was a real blessing,
because up until this time |
had been roughing it, trying
to punch through the QRM
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alone. Bob and | worked
together until QS8 did him
in, but then Larry W71UV
spoke up and took charge.
He, along with several
friends from the Central
Arizona DX Association,
assisted in setting up
schedules and such. By the
third night, it all began to
make some sense to me.
We could now move along
with about two hundred
contacts each evening,
covering a three- to four-
hour period. Larry, Ned
AA7A, or Wayne W7QS
would take a list up fre-
quency, while the others
maintained order down
where | was. It worked
perfectly, and we con-
tinued this method until my
final evening on Canton.
I’'m firmly convinced that
their help enabled many US
and DX stations to contact
me. Without them, we
wouldn’t have been able to
make contact. Several
other operators also were
extremely helpful, doing
what they could, when they
could. Some of these were
Walt AG5H, Bill WB7BFK,
and Don WB7AQX. There
were others whose names,

unfortunately, got lost in
the heat of the battle, but
I’m sure their QSL cards will
straighten that out!

Quite a few QRP sta-
tions came through with 5
by 7 to 5 by 9 reports from
New York, New Jersey, and
the Southeast. Their 5-, 8-,
and 10-Watt rigs should
certainly help prove that
full legal power isn’t
everything. Don’t get me
wrong —there were times
when | wished for more
oomph, but when you
don’t have it, you do what
you can with what you’ve
got. Incidentally, my prime
frequency was 14280, up or
down a bit, depending on
QRM.

The final totals, as yet
unverified, show that for
twenty-five hours of opera-
tion, | worked 1150 sta-
tions, all with the 5-Watt
Argonaut and the 20-meter
dipole. Miraculously, on
the last evening, Craig
WB7EUT checked in from
Wyoming, giving me QRP
WAS. | experienced con-
siderable difficulty work-
ing into Europe and the
Middle East, and it was
frustrating to hear the

Photo by James K. Gilman KH6HIT

4X4s, OEs, OKs, and EAs
calling, among others. Un-
fortunately, they couldn’t
read the Argo. Despite this,
I managed to work all
continents QRP, thirty-
six countries (including
G3RCA), several Italian sta-
tions, and F6EXV. South
America was well repre-
sented, and solid contacts
were made with JY3ZH and
EA8BW.

Would I do it again? Ab-
solutely, but with better
preparation. 1'd try for ap-
proval of a VR1 call. I'd
still use the Argonaut, but
would look for a small
beam and tower to make
life easier. An unresolved
difficulty is the problem of
access approval for Canton
and the actual trip itself.
Since Canton is still mili-
tary, only those with a
valid, official reason can
visit there. Also, the only
aircraft authorized to land
are military types, and mili-
tary passengers are limited
to sixty-six pounds of lug-
gage each. If and when
these difficulties are ever
resolved, Canton Island
would truly be a DXer’s
paradise. B
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LARUE ELECTRONICS

»L28

ANTENNA SPECIALISTS HEADQUARTERS

ANTENNA SPECIALISTS: 2-METER, $/8 WAVE, GAIN MOBILE ANTENNAS: HM-179, 3/8'° SNAP-IN HOLE
MOUNT, $31.95; HM-180, TRUNK LID MOUNT, $35.95; HM-187, MAGNETIC MOUNT, $39.50. 2-METER, 1/4
WAVE, UNITY GAIN MOBILE ANTENNAS: ASP-692, TRUNK LID MOUNT, $20.00; ASP-694, MAGNETIC MOUNT.,
$23.25. 2-METER, $/8 WAVE, GAIN MOBILE DISGUISE ANTENNAS: ASPS-748, GENERAL MOTORS, $49.75;
ASP-788, CHRYSLER/PLYMOUTH, $53.50; ASPR-798, FORD, $52.50. COUPLER FOR DISGUISE ANTENNAS,
ASPR-619, $18.75. RUBBER DUCKIE ANTENNAS: HM-4, §/16"'-32 MALE THREAD BASE, FOR ICOM IC-21$, ETC.,
$7.95; HM-S, PL-239 BASE, $7.95. 2-METER FIXED STATION ANTENNAS: HMR-172, S-ELEMENT YAGI, $32.50;
HMR-173, 11-ELEMENT YAGI, $55.95; ASPA-680, REPEATER TYPE *“BASE COMMANDER,” FIBER GLASS,
GAIN, $118.50. ANTENNA SPECIALISTS 450-MHZ. AMATEUR AND COMMERCIAL, MOBILE AND FIXED
STATION ANTENNAS AND ACCESSORIES ALSO IN STOCK. IOOM TRANSCEIVERS: IC-228, IC-202S, IC-211,
IC-215, I1C-255A, 1C-280, IC-402, IC-502, IC-551, IC-551D AND IC-701AC. IOOM ACCESSORIES ALSQ IN STOCK
BIRD MODEL 43 AND 443) WATTMETERS, TABLE-1 ELEMENTS AND CC-1/EC-1 CARRYING CASES.
CUSHCRAFT ANTENNAS. CDF ROTATORS. BELDEN COAX AND ROTOR CABLE. W2AU/W2VS ANTENNA
PRODUCTS. BARKER & WILLIAMSON COAX SWITCHES AND DIPOLE KITS. VHF ENGINEERING 2-METER BLUE
LINE AMPLIFIERS, POWER SUPPLIES AND MANY OTHER KITS AND W/T UNITS IN STOCK. HAM-KEYS: HK-1
$29.95, HK-2 $19.95, HK-3M $19.95, HK-4 $44.95 AND HK-SA ELECTRONIC KEYER $69.95. CES 230A MICROPAD
$44.95 AND 235 MICRODIALER $69.95. THE NEW AVANT! ""ON-GLASS™ 2-METER, 220-MHZ. AND 450-MHZ.
ANTENNAS IN STOCK. SHURE 444 MICROPHONES $39.00. 1980 RADIO AMATEUR CALLBOOKS: U.S. $16.95,
FORFIGN $15.95. PRICES QUOTED IN THIS AD WILL INCLUDE UPS/INS. CHARGES. 73, L. GENE LARUE K3HAM.

LaRue Electronics, 1112 GRANDVIEW STREET, SCRANTON, PA. 18509 - Ph. [717]343-2124

Now from
J.W. Miller

DAIWA
CORPORATION

Communications
Essentials

RF Speech Processor
Model RF-660

Increases talk power with splatter free
operation. RF clipping assures low distortion
Installs between microphone and transmitter

Talk Power: Better than 6 dB
Clipping Threshold: Less than 2 mV at 1 kHz
Clipping Level Adjustment: Front panel control
Clipping Level Indicator: LED’s
Monitor Jack on front panel
Frequency Response: 300-3000 Hz at
12 dB down

Distortion: Less than 3% at 1 kHz, 20 dB clipping
Output Level: More than 50 mV at 1 kHz
Power Requirement: External source, DC Volts

13.5 at 50 mA no signal
Dimensions: 90 x 25 x 92 mm; 3.56 x 1 x 3.62 in

+” Reader Service—see page 179

RF Speech Processor
Model RF-440

Increases talk power with splatter free
operation. RF clipping assures low distortion.
Simply install between microphone and
transmitter

Talk Power: Better than 6 dB

Clipping Threshold: Less than 2 mV at 1 kHz
Panel Meter indicates clipping level

Bandwidth: 2200 Hz at 6 dB down

Frequency Response: 300-3000 Hz at 12 dB down
Distortion: Less than 3% at 1 kHz, 20 dB clipping
Output Level: More than 50 mV at 1 kHz

Power Requirement: 115V AC, 60 Hz, 1 W, for
self contained AC power supply; or 13.5V DC,

55 mA for alternate external power

Dimensions: 150 x 70 x 150 mm; 6 x 2.5 x 6 in.

Exclusive USA agent for these units;
inquiries invited.

Wirite for literature.

' J. W. Miller Division
BELL INDUSTRIES

19070 REYES AVE. B PO. BOX 5825
COMPTON, CALIFORNIA 90224

ALDELCO ELECTRONICS COMPANY
RF DEVICES
INS913 1.7W 175 MHz $1.70 2N6080 4W 175 MH2 5 40
2N3866 1W 400 MHz 1.25 2N6OB1 1SW 175 MH2 B 45
2N5589 3W 175 MH2 475 2N60B2 25W 175 MHz 10 95
2N5590 10W 175 MH2 7 80 2N60B3 30W 175 MMz 1175
2N5591 25W 175 MHz 10 95 2N60B4 40W 175 MH2 13,30
OVERVOLTAGE PROTECTION OV-12 Provides pro-
tection from runaway Power Supply Voltage. Triggers
@16V 25 Amp rated, 1 piece moulded unit for 12 Volt DC
fused Power Supply $8.95 OV .5 for 5 Volt PS triggers at
TV $9.95
ACCUKEYER KIT. Similar to Handbook version. In-
cludes PC Board, IC’s, Sockets & all parts. Includes
sidetone on board, |ambic operation dot dash memory.
Only $21.95
NEW MEMORY KIT. 1056 bit memory expandable to
4224 bits. 1 2102 supplied. Additional chips $1.25 each.
Led indicator. Adaptable to other keyers. Uses 5VDC.
Only $21.85

Out m!nu 12 or 24 HOUR CLOCK KIT, NOW WITH A NEW WALNUT
WOOD GRAIN CABINET Model ALD 5-W Six Big 0 5 Displays Only
$52.95 12 or 24 Hour Dperation é— ——
Each Clock controlied separately e
Freeze Feature for Time Set — Easy '"m 5
assembly tor clock and Cabinet e
5 Pin Din Accessory Cord and Plug. Fits KDK $4.95
60 HZ Crystal time Base Kit ; $4.95
ALARM CLOCK KIT Six 0 5 LED Display Readouts Elapsed Time in

dicator 12 Hour Format with 24 Hour Alarm Snooze teature AM/PM
Only $21.95

indicator Power Supply power failure indicator
12 or 24 Hour Clock Kit 0 5 Display LED's
Wood Grain Cabinet $4.95

TUNABLE AMATEUR TV CONVERTER Recerve Fast Scan ATV in the
420 MH2 Band with any TV Set Low noise high %am Ampittier stage
with Varactor Tuned input and outpul Built-in 110 VAC Supply Two
Tone Wainut & Beige Cabinet measuring 1-7/8" X 4-1/4" x 4

1/8" Factory Wired & Tested 2 Year Guaranty Only $59.95

Lunch Counter Kit (boards & front panel only) $14.50
11C90 Prescaler $19.95 1 MHzcrystal $ 7.95
74C925 Multiplex 315.95 10.60 PF trimmer § .60
F9368 Drivers (2) $15.95 704displays, each $ 1.25
Resistor Kit $ 1.78  Capacitor Kit $ 6.00

Add 6% for Shipping. Min. Order $10.00. Out of USA
send Certified Check or Money Order. Include Postage.

AILIDIEILICIO

2789 A Milburn Avenve, Baldwin, NY 11510
{516) 378-4555

v A2 Seng 15t cless siamp for our catelog

QUASAR VIDEO
TAPE RECORDER SALE!

*Records to two hours, color or black &
white

» Records off the oir—record one pro-
grom while watching onother

»xComero input to moke your own
topes

» Can be used with optional timer while
you are out

* Pouse control for editing

* Limited supply —these $1.000 VTRs
were demonstrators & come with new
warranty ... 5499
$100 worth of new blank tope will
be included at no extra charge!

Send for our new cotolog!
$3 Shipping charge per order ® NO C.O.D.s!

Bili: MC Visa
I Creditcard # l
Exp.date I
Signature :
Name I
I Address |
City State Zip
206 Mystic Ave. v 13
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Henry L, Luhrman W4PZV
1411 Carandis Circle
Lake Clarke Shores FL 33406

In Search of Power Line Interference

Fortunately for all of us
in the United States,
there are no minimum
limits established for
radiation of interference
from overhead power lines.
Had there been a minimum
limit established, we might
have had to live with it, no
matter how disruptive it
was. The Federal Commun-
ications Commission is ful-
ly responsible for establish-
ing limits of interference
for any device that may be
causing harmful interfer-
ence, and at this time, the
FCC considers overhead
power lines to be “Inciden-
tal Radiation Devices.”
The radiation of inter-
ference is incidental to
their primary function of
transmitting 60-Hz elec-
trical energy. The only re-
quirement the FCC has for
incidental radiation de-
vices is contained in Sec-
tion 15.25, Part 15, of the
FCC Rules and Regula-
tions, which reads as fol-
lows:

“An incidental radiation
device shall be operated so
that the radio frequency
energy does not cause harm-
ful interference. In the event
that harmful interference is
caused, the operator of the
device shall promptly take
steps to eliminate the harm-
ful interference.”
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— how to find it and get it stopped

The definition of harmful
interference is in Sec-
tion 15.4 (b) of Part 15 of
the FCC Rules and Regula-
tions:

“Harmful Interference —
Any emission, radiation or
induction which endangers
the functioning of a radio-
navigation service or of
safety services or seriously
degrades, obstructs or re-
peatedly interrupts a radio-
communication service op-
erating in accordance with
this chapter.”

Now that you have read
the law concerning power
line interference (and it
amazes me, the number of
utilities that profess to
have no knowledge of this
federal law), what can you
do to eliminate Rl and TVI
caused by gap-type (spark-
ing) sources from power
lines and their associated
apparatus?

My advice to you is not
to sit back after making a
phone call to the utility
company, registering an
interference complaint
and expecting the inter-
ference to disappear. If
you do, you may have a
very long wait. There are
some power companies
which are spending over a
hundred thousand dollars
per year in their interfer-
ence programs, but, unfor-
tunately, there are many

which are not meeting
moral and legal responsi-
bilities in this area.

| am served by one of on-
ly four investor-owned
electric utilities in the
nation with two million or
more customers. It serves
approximately 4.5 million
people and is the second
fastest-growing electric
utility in the nation. | make
mention of this as it was
only two months ago that
they purchased a receiver
capable of covering all the
frequencies between 540
kHz and 30 MHz. | was in-
formed that this equip-
ment was purchased so
that they could verify the
places | had located and in-
formed them about which
were causing low-frequen-
cy interference in my area.
So don’t expect many of the
electric utilities to have an
all-wave receiver, spectrum
analyzer, ultrasonic detec-
tor, “Little Snoop”” interfer-
ence locator, yagi antenna
interference equipment,
loop antenna, etc

Before going any fur-
ther, | would like to men-
tion that in many cases of
gap-type RI or TVI, the
electric company is not at
fault.' The electric power
companies generally are
responsible for less than
50% of the sources that
cause electrical inter-

ference. (This figure varies,
based on the type of pro-
gram the utility company
has instigated for handling
interference complaints
and how they maintain
their lines.) It has been
estimated that more than
95% of these power-line
sources of interference are
due to gap-type discharges
The remaining 5%, or less,
are due to corona dis-
charge.

Gap discharges occur on
power transmission equip-
ment when metal parts
become electrically iso-
lated by corrosion. The
parts will then be charged,
by the action of the elec-
tric field, to different
potentials until the gap in-
sulation becomes over-
stressed, at which time a
complete breakdown of
the gap takes place. The
resultant discharge is
termed gap discharge. This
gap is usually "“operative”
during fair weather. As
soon as moisture appears,
the gap is ‘‘shorted out.”
Consequently, interference
caused by gap discharge
usually is absent in wet
weather. These sources can
be located and completely
eliminated.

Gap discharges can oc-
cur in insulators, at tie
wires, in lightning arresters,
between neutral or ground



wires and hardware, and in
electrical equipment that
is defective, damaged, or
improperly designed or in-
stalled. Gap discharges can
and do occur frequently in
overhead power lines.

The majority of all in-
terference caused by elec-
tric transmission lines,
other than line corona, fall
into three main categories:
(1) improper hardware, (2)
faulty apparatus, and (3)
physical construction.

The manner and paths by
which interference is
transmitted to the receiver

are the most important
characteristics of inter-
ference. The interference

energy can travel by one,
or, simultaneously, by two
or three of the following
means of transmission: (1)
by conductor, via the trans-
former or by the neutral
wire into the receiver
power supply, (2) by induc-
tion, when the power line
carrying the interference
energy is near enough to
the receiver antenna to be
coupled into the receiver,
and (3) by radiation, when
the energy is transmitted
into space with the power
line acting as a transmit-
ting antenna. In this last in-
stance, the energy can be
radiated from a distant line
and be reradiated from a
nearby fence, power line,
or metallic structure.
Low-frequency interfer-
ence generally is carried by
the first two methods. Con-
duction currents decrease
more slowly with distance
along the line.as the fre-
quency is degGreased. Ra-
diation is generally the
cause at high frequencies
Power line interference is
roughly in inverse propor
tion to the frequency The
higher the frequency, the
lower the absolute interfer
ence level. Above a fre-
quency of 100 MHz, con-
ducted power line inter-
ference is quite likely to be
only six to ten pole-line
spans from your receiver
There have been cases of

radiated power line inter-
ference originating from a
source as far as 30 miles
away. This is the exception
and not the rule. Generally,
the high-frequency power
line noises which will
bother you are located less
than one mile from your
location. If you can see the
interference on the screen
of your television set, on
channel 2, 3, or up to chan-
nel 6, the interference
source will usually be less
than one thousand feet
from your QTH

Since we have touched
now on the basic fun-
damentals of the way
power line interference
travels, let’s see what you
can do to track down the
location of the source.

For high-frequency
noise, you should have a
beam antenna—and, pref-
erably, one resonating at
ten meters—plus a street
map, a 6-pound sledge-
hammer, and a portable
FM receiver. Yes, | said FM
receiver, even though you
may have been taught that
FM discriminates against
amplitude noise. On low-
frequency noise (160-75
meters), | use a portable
AM receiver with coverage
from 540 kHz to 4 MHz.
Your receiver in the shack
must be capable of oper-
ating in the AM mode.
Listening on a receiver in
the SSB position, or with
the bfo on, won’t permit
hearing what the noise
sounds like. It is very im-
portant to hear the pitch of
the noise so that you can
distinguish between power
line noise and other elec-
trical noise.

Tune your receiver in the
shack to a clear frequency,
preferably on ten meters.
Now turn your beam until
the noise peaks (make sure
you are not picking the
noise up off the back of
your beam). Now get your
street map out and draw a
line on it in the direction
your beam is pointed. Get
in your car and turn the FM

car receiver on to a clear
channel on the low end of
the band. (If you do not
have an FM receiver in
your car, you are in for
some walking.) Start driv-
ing to the streets you have
marked on your map.

As you approach the
source, you will start hear-
ing the interference. As the
amplitude increases, tune
your receiver higher in fre-
quency (again make sure
you pick a clear frequency).
When you think you have
reached the peak noise
level, stop your car. Now
use your portable FM
receiver to locate the pole
with the highest noise
level. Tap the suspected
pole with the sledgeham-
mer. This vibration should
cause an intermittent noise
in your portable receiver if
this is the noisy pole.
Report this pole location in
writing to your electric
utility company as the
source of interference.

From experience, | can-
not emphasize enough
how important it is to
reconfirm, in writing, every
phone conversation you
have with your utility com-
pany. Some employees
have a very convenient
way of not remembering
what was discussed. Also,
do not hesitate to call them
to find out what progress
they are making correcting
the source of interference.
Persistence will pay off.

Tracking down low-
frequency noises is an en-
tirely different ball game |
will not go into this method
at this time, even though |
have been extremely suc-
cessful in locating these
for the electric company
Unless you have a receiver
in your car which covers 75
and 160 meters, you are in
for a lot of walking. Don’t
think you can track it down
with your AM car radio by
itself. What you hear at 540
kHz may not be heard on
75 or 160 meters. Also,
what you hear on 75 and
160 meters may not be

heard on the broadcast
band. Do not use an AM
broadcast-band receiver to
track down line noises
unless you are well ex-
perienced in power line
noise technique.

| would like to mention
that noises which usually
bother all frequencies are
generally caused by loose
connections, tie wires,
lightning arresters, in-
sulators, and hardware.
Very seldom are they
caused by a transformer.
However, most noises
generated by power lines
that are heard only on 75
and 160 meters are usually
from transformers.

Within the past 3 years, |
have located 67 sources of
power line noise with the
above procedure. These
locations were reported to
the electric utility and
55 have been corrected. (I
did have to send the
utility company a copy of
the FCC rules regarding in-
cidental radiation devices.)
The majority of our power
line interference has been
caused by loose clamps
and connections, plus ox-
idized tie wires and dead-
end insulators. A few cases
were lightning arresters. 24
of the locations were noisy
transformers (mainly
caused by a capacity cur-
rent discharge) that were
causing only low-frequency
interference. These the
electric company replaced.
As of this writing, the utility
company has work orders
written on 12 more noisy
transformers that were
causing only low-frequency
interference.

Since | embarked on this
project, my neighbors have
a much better image of
amateur radio. Many times
the power line interference
was being blamed on my
amateur radio station. One
of my neighbors cut my
160-meter antenna down
twice, thinking this was
causing his TVI when it ac-
tually was power line in-
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Including PrePaid
Shipping &

Full Insurance

Dealer Inquiries {nvited

AUTOMATIC RF SPEECH PROCESSOR
Made in England e 90 Day Warranty e Visa-Mastercharge Accepted

o Gives increased “‘punch’’ or ‘‘talk power’’ comparable to a
times-ten increase in peak sideband power (SSB or AM} or
peak deviation (FM).

e Instant push-button selection of 0, 6, 12, 18, 24 or 30dB of
true r, f. Clipping for optimum talk-power enhancement
under all conditions.

e No manual input level setting is required; it sets itself,
automatically.

e Connects between microphone and transmitter - no internal
connections required.

Unique “TONE " button simplifies transmitter adjustment.
LO/HI microphone impedance matching.

Internal or external supply only 15mA at 6 and 16V,
Eight ICs, eleven transistors, three LEDs.

Elegantly styled to match any equipment.

Dedi d to Excellence (E tmporters of DATONG FL-1's)

Technical Box 62
Products Birmingham, Michigan 48012
Comp. _at0s Telephone 313/644-5698

terference. Many of the
neighbors have thanked
me for locating the source
of the power line inter-
ference and for having the
electric company elimi-
nate the interference.

There have been some
very informative articles
published in QST and other
publications concerning
power line and electrical
interference. 1 have listed
them below. You should
obtain and read them—
particularly the first one
Since electrical noises are
generated by many sources,
one should have the infor-
mation covered in this arti-
cle before blaming the
power company for the in-
terference

Although | have been ac-
tive in amateur radio since
the early 1930s, it has been
only in the past two years
that | have become knowl-
edgeable about EMI. With
study and experience, you
also can become knowl-

edgeable on the subject.
You will experience the
pleasure of clearing up not
only your reception, but
also the reception on your
neighbor’'s TV set. Good
hunting!ll
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“Since my XYL

discovered G.1.S.M.O.
| can't get her out

of the shack.”

Not long ago, my XYL got her licence. Thought
we'd spend more time together if we shared the
fun. Then it happened—she discovered G.I.S.M.O.’s
Pretty soon she was getting quotes
on gear by Kenwood, Icom, Dentron, Ten-Tec and
Bought that pretty FT-101ZD.

A
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YAESU'S FT-101ZD

!Yaesu's FT-101ZD series now at|
[G.1.S.M.0.  Variable bandwidth,
[built-in digital plus analog readout,
full coverage, clean output signal,
WORLD WIDE POWER CAPABIL-
ITY. Interface with 901 series
|components. Call now!

blame her, though.

her out of the shack.
v G22

G.I1S.MO. 1-800-845-6183

toll-free line!

Yaesu and more.
Now she’s taken over the shack!
phone’s always tied up because she can’t resist
phoning G.I.S.M.O. to talk trade.
My XY L always did have a nose for bargains.

Tarleton for Yaesu, Kenwood and more. But don’t tell your XY L-you'll never get

In S.C. call 1-366-7157
2305 Cherry Road, Rock Hill, S.C.
29730 (Exit 66-B off 1-77)

And the tele-

Can’t really
Call up Lane
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[~ ™ OPTIONAL DIGITAL MEMORY SHIFT {“DMS”)
s. Stores ndividualfrequencies
If coverage YFOs (560 kHz each)

'SOMETHING DIFFERENT
The FT-107 Series with “DMS”"

““_‘It’s A Cut Above The Rest” sadfe

¢ 160-10 meters, WWV

{2 auxiliery band positions ere
a\ailable for future expansicn)
RF Speech Processor

SSB, CV/, AM, FSK

Built-in SWR Meter
Excellent Dynamic Range
Audio P2ak/Notch Filter
‘Variable Bandwidth

Fall Line

The FT-107 has been cr2ated as & result of a blending of technologies— comp.iter, solid
state and RF desigr. By careful uti ization of these disciplines and the expetience gained from
our FT-301 series, YAESU has achieved an HF transceiver which-offers unique features
(e. g. “Digital Memory Shift”), efficient operation and a level cf performance that has been

previously urattainable.

(Feceiver Secticn)

Sensitivity: 0.25 uV for 10dB S/N, CW/SSB, FSK
1.0 uV for 10dE S/N, AM
Image Rejection: 60dB except 10 meters (50dB)
IF Rejection: 7CdB
Selectivity: SSE 2.4 kHz at —6dB, 4.0 kHz at —60dB
CW 0.6 kHz at —6dB, 1.2 kHz at —60dB.
AM 6 kHz at —6dB, 12 kHz at —60dB
Variable IF Bandwidth
20dE RF Attenuator
Peak/Notch Audio Filter
Audio Output: 3 watts {4-15 ohms)
Accesscries: FY-107 VFO (standard not synthes.zed)
FTV-107 VHF (UHF Transverter)
FC-107 Antenna Tuner
SP-107 Matching Speaker
FP-107 AC Power Supply

Pace And Specalications Subject To
Change Withaut Notice Or Obligation
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FT-1C7 TRANSCEIVER SPECIFICATIONS (Transmitter Section)

Power Input: 240 watts DC SSB/CW
80 watts JC AM/FSK
Opposite Sideband Suppression: Better than 50dB
Spurious Radiation: —50dB.
Transmitter Bandwidth 350-2700 hz (—6dB)
Transmitter: 3rd IMD —31d8 neg feedback 6dB
Transmitter Stability: 30 hz after 10 min. warmup
less than 100 hz after 30 min.
Antenna input Impedance: 50 ohms
Microphone impedance: 500 ohms
Power Required: 13.5V DC at 20 amps
100/110/117/200/220/234V AC at 650 VA

YAESU - \g/

The radio. \V

YAESU ELECTRONICS CORP., 6851 Walthall Y/ay, Paramount, CA 90723 @ (213) 633-4007

YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendal2 Rd.,Cincinnati, OH 45246
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Hard Copy from your Xitex Terminal

— when a video display isn’t quite enough

Many hams and com-
puter enthusiasts are
turning to video terminals
to get rid of the noise ma-
chines. There are times,
however, when hard copy is
desirable, and the purpose
of this article is to describe
how to obtain parallel
ASCIl data output from a
popular video terminal, the
Xitex SCT-100 (see 73,
December, 1978).

The SCT-100 accepts
either ASCIl or Baudot
serial data, current loop or
RS-232, at two selectable
baud rates. Obviously, two
different printers would be
required if both ASCII and
Baudot modes are used and
if the printers are interfaced
with the signal sources. For-
tunately, the SCT-100 con-
verts all signal inputs, either
ASCII or Baudot, to parallel
ASCII; thus, a single printer
will suffice for both modes.

The Xitex SCT-100 video
terminal board utilizes a
single-chip dedicated mi-
crocomputer, the Mostek
MK3870/14001A/79056,
which identifies an MK3870
chip pre-programmed for
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video terminal use with
either ASCII or Baudot
serial data. The MK3870is a
complete 8-bit micro-
computer on a single MOS
integrated circuit. It ex-
ecutes the F8 instruction set
and includes 2K bytes of
ROM, 64 bytes of scratch-
pad RAM, and four 8-bit 1/O
ports. It requires a single
+ 5-V power supply. All 11O
lines are TTL compatible,
but each is limited to one
TTL load unit.

A partial schematic of
how the MK3870 is used in
the Xitex SCT-100 is shown
in Fig. 1. Port 4 (pins 8-15) is
an 8-bit bidirectional data
bus used to output parallel
ASCIl data to the video-
screen-refresh RAM and to
input parallel ASCII data
from the keyboard. Only
seven data bits are used for
character/control function
definition, the eighth data
bit being programmed for
keyboard strobe input.

Buffers U7 and U15 both
enable and buffer keyboard
data when U10 pin 31
(KSTB) is scanned by the in-
ternal MK3870 firmware.

U10 pin 7 (STRB) is a port
4 strobe, active low when
port 4 is used for output.
Unfortunately, STRB is also
active during other system
functions, such as screen
clearing, which use print-
able characters. For use as a
printer strobe, STRB must
be further qualified to indi-
cate when ASCII data out-
put on the bus is valid for
printer input.

U10 pin 32 (K1) is a firm-
ware-generated strobe
which, when combined
with STRB, will produce the
desired output strobe.

With reference to Fig. 1,
one IC1 gate inverts STRB
to active high, which is then
combined with K1 in
another 1IC1 NAND gate.
The resulting output strobe
(STROBE) is active low and
only about 4 us wide. My
printer will accept a strobe
this short, but if yours re-
quires a longer strobe, the
optional single-shot 1C2
may be added. The other
two gates of IC1 invert the
respective strobe signals to
produce active-high or
active-low signals as re-
quired by your printer.

Remembering that the
1/O lines are limited to one
TTL load unit each, | buf-
fered the data lines to my
printer with 1C3 and 1C4. 1
used 74L.508 AND gates for
active-high output and
74L500 NAND gates for
active-low output. One
CMOS CD4049 or CD4050
and one unused gate from
IC1 or U15 also can be
used.

| solved the problem of
getting at the required
eleven connections (Gnd,
+5 V, U10 pins 7, 32, and
8-14) through use of the
16-pin DIP socket, ) 3, which
1do not use otherwise. | had
to remove the serial output
connection from )3 pin 8.
The choice of specific pin
connections on socket |3
was arbitary and has no spe-
cial significance. Alter-
nately, you can jumper to
unused lines on the S-100
edge connector, J4.

| mounted IC1, IC2, IC3,
and 1C4 on a small PC board
near the SCT-100 board. All
power is taken from the
SCT-100 board.

If you are real fussy
about making modifica-
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consider this if vour only
printer is a Model 15 or 19
Baudot machine and you
need a parallel ASCll/serial
Baudot conversion. | have Fig. 1. Partial Xitex SCT-100 schematic showing additional circuits required to generate
an article in the planning printer strobe and buffer printer data.

stages on just such applica-

tions. | would be interested experiences or ideas. rier with Xitex and Mike technical assistance with
in hearing about any reader I wish to thank Bob Fer- Miller with Mostek for their  this project.l

tions on your SCT-100 r e I 8
board, you can escape with r s : ‘ g
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TO KEYBOARO

There's a new, eighth OSCAR satellite in orbit, and the AMSAT team helped put it there!

Your help is needed for future satellites. Join AMSAT and support the new, ad-
vanced Phase Il series of OSCARs, engineered to provide communications over
transcontinental distances for hours at a time.

XY
Send $10 membership dues to AMSAT, P.O. Box 27, Washington, D.C. >
20044. Life membership is available for a tax-deductible donation of $100 obh
or more, payable in quarterly installments if you wish. a°

: g
Phase Il satellite solar cells may be sponsored for $10 each, and \\\\' ,‘\.9 &
we’'ll send you a certificate specifying the cells you are sponsoring.

For a tax-deductible contribution of $1,000 or more, we'll
even inscribe your name on a plaque to be placed in orbit
aboard the Phase Il spacecraft for posterity, and we'll send
you a replica honoring your contribution.

=¢c\o Dues and contributions may be charged to VISA or
©®a Master Charge. Phone us at (202) 488-8649.
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Excavation Litigation

— don’t dig a hole without your lawyer

To put up a good beam
usually requires a good
tower; to put up a good
tower—especially if self-
supporting —requires a
good concrete base. To
pour a good base requires
that you dig a hole—and
that sometimes causes a
few legal problems.

There are probably other
potential legal problems
that | have not thought of
that might arise when dig-
ging a hole near a property
line, but here are four such
problems which have been
brought to my attention so
far.

Error In Calculating the
Property Line

This kind of error can
come about in two ways.
First, sometimes the prop-
erty line is not where you
think it is, especially on
hillside properties. And
you would be surprised
how expensive it is to move
a tower after your neighbor
discovers it is on his prop-
erty and will not let you
keep it there! To avoid this
problem, if there are no
property-line survey marks
you can rely on and if the
tower is to be positioned
anywhere near a property
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line, have the line surveyed
before you dig.

Second, although | know
it sounds dumb, some peo-
ple forget that the antenna
is wider than the tower. So,
if the tower is right
next to a property line,
the antenna could stick out
into the neighbor’s air
space. If that happens, the
neighbor has the right to
make you move it—and
that is just as bad as if the
tower itself were over the
property line. So do not
forget to calculate careful-
ly the radius of the antenna
over 360 degrees before
planning the tower.

Blocking the Neighbor’s
View or Sunlight

This problem, too, seems
to crop up mainly in hill-
side properties. It may
seem to be the height of
reasonableness for the
valley dweller with a hill-
side near his house to place
a tower on the hillside and
capture a position above
the surrounding hills, but
to the dweller on top of the
ridge, an antenna sticking
up at the edge of his yard —
so that he has to look
between the director and
the reflector to see the sun

setting over the ocean—
can be very frustrating.

The legal aspects of
blocking a view (or sun-
light) are now in a state of
change and vary in dif-
ferent courts and different
locales. The point to be
aware of, however, is that
the trend is toward recogni-
tion by courts of these
rights and away from the
absolute property rights
characteristic of earlier
times. The advent of solar
power—even in theory, if
not yet often in practice —
has given an impetus to
this trend, as judges, along
with other people, have
begun to recognize the im-
portance of not allowing
sunlight to be blocked or
“hoarded” by anyone.

From the radio oper-
ator’'s point of view, the
thing to do is recognize the
potential problem and try
to position the tower and
antenna where it will not
interfere with any often-
used view, particularly
some unusual or spectac-
ular view, nor block light to
an important area. If there
is some problem in avoid-
ing this result, consider
other alternatives, such as:

(a) A motorized, or hand-
crank tower, to lower the
antenna when it is not in
use;

(b) A smaller-sized an-
tenna; or

(c) Meeting with the po-
tentially-offended neigh-
bor and obtaining permis-
sion to erect the tower on
some less offending spot
owned by the neighbor. |
know of one case where a
hillside dweller offered to
allow an amateur operator
below to put the beam an-
tenna right on the hilltop
dweller’s house, just to get
it out of the beautiful
ocean view from his back-
yard.

Interference With
Underground or Property
Line Easements

Many property titles are
legally ““burdened” by
deeds to telephone com-
panies, electric companies,
cable television operators,
and other utilities which
give these services various
rights. Usually these rights
are to install —either under
or over the ground—var-
ious cables and pipes and
often to enter onto the
property to replace, ser-



vice, and check these in-
stallations. These ease-
ments are often so broad
that although you “own”
the property—and the
right to have it included in
your property taxes! —you
or your predecessor have
given up the use of these
(usually five-foot) strips.

If you install anything
which blocks utility com-
pany rights or prevents ex-
ercise of the rights granted,
you may be required to
move your tower, Even if
the utility is not using the
easement now, it might
wish to do so a few weeks
after you install the tower,
or it might just make dif-
ficulties because it is run
by people intent on enforc-
ing their rights.

In the western states,
you probably can check
these easements on a title
insurance policy, which
often has a map attached
to it showing the easement.
In the eastern states,

easements are more com-
plicated, and you may
have to check with a
lawyer to have a basic title
search done.

Another aspect of the
same problem is the dan-
ger of cutting or otherwise
damaging cables or pipes
when digging the hole. By
checking in advance to be
sure you are not digging in-
to an easement, you can
eliminate your risk of legal
liability here. It is not un-
common, however, to find
utilities which have run
their lines outside of
designated easements, so
you still may dig up
something unexpected.

Causing Damage to the
Neighbor’s Structure

There are three general
ways | have known this to
happen:

(a) Mechanical drilling,
such as by jackhammer,
can cause shock waves
potentially damaging to

nearby structures.

(b) Loss of lateral sup-
port can cause unexpected
(and sometimes almost in-
explicable) land movement
resulting in damage to
nearby structures. In
California, there are
special statutory duties
created which require a
person digging near a prop-
erty line to give advance
notice to the neighbor and
which create special
liabilities for damages
which result from taking
away lateral support from
a neighbor’s ground.

(c) By far the most com-
mon major problems |
have seen resulting from
property line excavation
are water drainage prob-
lems. In an area where
there is a rainy season, par-
ticular care should be
taken not to change any
drainage pattern, as the
slightest change can cause
thousands of pounds of
water to accumulate in

unexpected places.

It goes without saying
that an equally damaging
result can occur from ac-
cidentally cutting or block-
ing a water line or sprinkler
feed, as water can build up
underground for a long
period before discovery.

Have | talked you out of
putting up that tower? |
have not even mentioned
deed restrictions, height
limitations, airport clear-
ance and lighting regula-
tions, city permits, cove-
nants running with the
land, neighbors running
after you with a shotgun, or
a host of other problems. |
stopped with digging the
hole.

Please do not let this
discourage you. My only
point has been that if you
are going to dig a hole, do
not dig it very near a prop-
erty line unless you take
special care to avoid the
special problems that can
arise in that situation.ll

AVANT!  ASTRON * ALLIANCE * ATLAS © ALPHA © BIRD * CUSHCRAFT * COLLINS ¢ CDE * DRAKE * DEN-
TRON * HY-GAIN * HUSTLER * ICOM * KLM * KENWOOD * MOSLEY * MICRO-LOG ® MOR-GAIN * MIRAGE
MFJ » PALOMAR ENG. ®* SWAN * TEN-TEC * TAYLOR ¢ TRI-EX  TELE-TOW'R * UNIVERSAL * UNARCO-
ROHN ... ALL THESE AND MORE
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Sam Rappold WB6ZYK
PO Box 4678, 379 Briceland Road
Redway CA 95560

he name of the game

(particularly on 160
meters for about nine
months of the year) is to
achieve QSOs through var-
jous QRN types and lev-
els—atmospherics, line
buzzes, TV and industrial
radiations, etc. Itis only Oc-
tober through February that
nature-made and man-
made noises are not the
chief deterrent to ham
operation on the lower fre-
quency bands, though even
on higher bands noises can
be a nuisance at times. It
has long been easier to QSY
upward during the QRN
season to escape the prob-
lem. And how often—on all
bands—are QSOs inter-
rupted by some sort of
QRN? To combat the prob-
lem successfully, rather
than run upward in frequen-

-
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Noise Rejector 1l

— an exciting sequel

cy in dismay and frustra-
tion, | was forced to devise
a means of coping with the
noise.

QSY-up has not been my
favorite tactic in over forty
years of hamming. Various
loops and low-noise re-
ceiving antennas were tried
with some success, but
there were always draw-
backs, such as solid-state
circuitry, preamps, etc., get-
ting zapped because of
malfunctioning antenna
relays or just forgetting to
flip the relay switch while
gassing away at length on
the air. Round tables and
DXers just love this sort of
thing. Then, too, depending
on the time of day, loops
often pick up only sky-wave
propagation or vice versa.
There also have to be ad-
justments made, such as
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Fig. 1. Circuit diagram.
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tuning, turning, switching,
etc. This happens often in
the frenzy of a DX pileup.
So | tried approaching the
problem from the other
end, trying many varied
devices. Many were built,
but | seldom produced a
unit which would not
materially disturb signal in-
telligence while over-
coming QRN of various
sorts. Eventually, | was able
to work out circuitry that
performed in the manner
desired with a minimum of
drawbacks. Fig. 1 is the cir-
cuit which has proved ade-
quate.

73 Magazine printed my
first article on this noise-
coping-modifying system in
their September, '77, issue.
Since that time, several
refinements and additions
have been made in the cir-
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cuitry. This improved cir-
cuit has proved most help-
ful on all bands, and the 3”
X 6”7 X 2%” utility box of
the older circuit will take
the changes.

As the circuit diagram
(Fig. 1) shows, the unit is a
succession of af clipper,
limiter, filter, and peaking
circuits coupled in a simple
easy-to-build device. Pleas-
antly, the circuit layout is
uncritical, with common
parts used throughout. New
parts may be obtained from
the catalogs of the big elec-
tronics parts supply houses.
(I have found all the parts
I've needed at neighbor-
hood TV servicemen’s sup-
ply stores.)

It may be best to begin
the project on a 10” piece of
1” X 6” breadboard. This
can be fronted by a piece of
3” X 10” aluminum panel-
ing, in order to mount jacks
and controls. Breadboard-
ing will give one the oppor-
tunity to test the circuit,
making adjustments, substi-
tutions, evaluations, and
generally improving the
project prior to final con-
struction. The circuit values
shown in the diagram have
suited my particular needs
over the years and may
serve as an equally good
starting point for you.
When these values were
finally determined and cir-
cuit performance was ap-
proved, the unit was final-
ized and made electronical-



ly attractive by mounting it
in the utility box. A small
chassis would do just as
well.

Circuit Description

The unit’s input phone
plug fits into the phone jack
of a receiver/transceiver.
Hi-Z phones plug into the
unit’s output jack. The af in-
put feeds into the .03 input
capacitor, which is shorted
by an SPST toggle switch.
This varies the amount of
signal/garbage to be
passed. When clear atmo-
spheric conditions exist, the
switch is put in the closed
position so more af can
pass any signals and noise.
This is particularly useful
when copying the weak
ones. Other noise can be
modified in later circuitry,
either by the two filters or
by the tone-control, de-
pending on the type of
noise. Because signals are
just one form of atmospher-
ic disturbance, such filter-
ing devices are designed to
overcome noise at the same
time that they raise signals
to a copyable level. Some
circuits accomplish this
better than others This pro-
cess can be tricky, as the
suppression of unwanted
noise usually interferes
with ‘““good’” signals. A
slight attenuation is nor-
mal, depending on the cir-
cuitry. A signal/noise-dis-
criminating circuit is what
is needed. There is only
slight signal attenuation
with this circuit. It doesn‘t
“ring.” The signals are lifted
above the remaining
background noise to a
copyable level. Some-
times—under some condi-
tions — the unit effects only

a slight improvement. How-
ever, the improvement is
usually dramatic, making a
QSO possible under other-
wise impossible conditions.
This logic and unit have
proved very successful over
the years, dealing with al-
most all noise types and
conditions. As low-noise
antennas are often inconve-
nient, this approach is
simplest and most ade-
quate . . . for this ham.
Cascaded diodes form
the clipper-limiter. It clips
high-noise pulses in addi-
tion to peaks and buzzes at
the initial part of the circuit.
The clipper-limiter deals
with these before signal dis-
tortion can get into later cir-
cuitry, thus freeing the later
circuitry to deal with other
types of noises. A four-
position rotary switch suc-
cessively selects the re-
quired rejection depth.
Next comes af filter #1, an
af notch-type filter, which
narrows the af passband
and exalts and clarifies
signals. It is varied by the
20k pot. Like all elements of
this unit, this one is also
noise-modifying. Then the
peaker circuit raises the af
level that had been lowered
somewhat by previous cir-
cuitry. Its transformer pri-
mary can be switched
infout, adjusting to still
other noise conditions. The
tone control handles at-
mospherics most effective-
ly and is probably the most
used control in the unit. The
final section starts with a
DPDT toggle switch which
selects or bypasses filter #2.
This filter is noise-elimi-
nating as it sharply narrows
the af passband, which also
contributes to further re-
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ceiver selectivity. In combi-
nation, these circuits in-
crease the range and effec-
tiveness of the unit.

Should you require more
audio or desire to get more
volume from a speaker, a
solid-state op amp could be
used, but a larger housing
box will be required. | use
this unit barefoot, as is, get-
ting completely adequate
earphone gain.

While | am sure that this

unit is not the final answer
to our noise problems, it
still is a valuable step in
that direction. At any rate,
this is an interesting and
helpful approach to our
problem. Why not throw
these parts on the work-
bench some evening, and, if
you can, improve it You
may be very pleased with
its considerable utility, as |
have been. See you on
160. B
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Eric J. Grabowski WASHEB
30312 Arnold Road
Willowick OH 44094

Trouble-Free ID Timer

oes your repeater suf-

fer from an identity
crisis? Does it over-iden-
tify? If it does, this project
is just what you need.

The circuit for this timer
evolved from many disap-
pointing experiences with
other long-time delay
methods used over the
years, all of which suffered
from glitches on the power
or signal lines causing ex-
traneous identifications.

Although the circuit
described was designed
for a ten-minute timing
interval, other intervals
can be obtained by
changing resistor and

T 6 SEC
- b

- onF

SET INPUT o——)

+8v

Fig. 1. Schematic of the timer circuit. Encircled numbers are PC board terminal designa-
tions. All resistors are Y4 Watt, 5%. All capacitors are disc ceramic except the timing net-

+8v
4

— for repeaters

capacitor values. In addi-
tion, if a microprocessor
is used for control, it can
test the timer to ascer-
tain the status and effect
an interrupt if desired.

Design Goals

The timer circuit was
designed with the follow-
ing requirements in mind
(see schematic in Fig. 1)

1. The timer must be
set by a TTL high-to-
low transition sup-
plied by the carrier-
operated switch.

2. The timer must pro-
vide a TTL active-high
pulse to initiate the

T I MIN +8y
- e

T2 UL
b

SNT400
CONTROL
LATCH

no
. \_ iow

work capacitor, which is a dipped tantalum type.
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identification genera-
tor circuit.

3. An identification
sequence must ocC-
cur immediately
when the repeater
is accessed if it has
been dormant for

longer than ten
minutes.
4. An identification

sequence must oc-
cur once, and only
once, during any
ten-minute interval
while the repeater is
in use.

5. The timer circuit
must use readily
available parts.

TO A

Clock

A free-running (astable)
multivibrator is used as
the clock. It consists of
an NE555 integrated cir-
cuit and an RC timing net-
work. Values for Ra, Rb,
and C were calculated
from the following for-
mulas (T denotes the
period of the clock):

T =600 seconds/100
T=0.693 (Ra+ 2Rb)C

The output of the clock
can be monitored by con-
necting an oscilloscope
between TP-1 and
ground. Operation of the
clock is not affected by
the control latch;
therefore, a square wave
should be observed at
TP-1 whenever power is
applied.

If you need some other
period, the calculated
values will probably not
work out to be standard
EIA resistor values. In
this case, use the next
higher EIA values. Preci-
sion resistors are not re-
quired, since satisfactory
stability will be achieved
with 5% tolerance com-
ponents.

Divider

Two decade counters
are connected in cascade
to achieve a divide-by-100
counter. The clock drives
the input of the divider



chain, and the divider out-
put is used to drive the
reset input of the control
latch.

Whether or not the
divider is allowed to func-
tion depends on the
status of the control
latch. When the control
latch is in the reset state,
a logic-high condition will
be present at pin 2 of
each counter. This is a
reset-to-zero (RO) state
which prevents the
counter from incremen-
ting, even though clock
pulses are present. When
the control latch s
placed in the set state, a
logic zero is placed on pin
2 of each counter. This
permits the counters to
increment in response to
clock pulses.

Operation of the first
counter can be verified by
connecting an oscillo-
scope between TP-2 and
ground. A square wave
having a period of one
minute will be observed
when the divider is run-
ning.

Control Latch

The control latch con-
sists of an RS latch formed
by cross-connecting NAND
gates A and B. When an
active-low pulse is applied
to the set input, the latch is
placed in the set state. This
causes two events to occur.
The output of gate B
becomes logic low, whichiis
the run signal for the
divider. The output of gate
A is inverted by gate C
which, in turn, causes gate
D to output an active-high
pulse which is used to ini-
tiate the identification se-
quence.

Once the latch is set,
subsequent pulses at the
set input will have no ef-
fect on the timer. After
the timing interval
elapses, which in this
case is ten minutes, the
divider provides a high-to-
low transition to the reset
input of the control latch.
This causes the control

latch to revert to the reset
state and, consequently,
the divider is reset to
zero. The latch will re-
main in the reset state un-
til the next set pulse is
received; then, the cycle
will repeat.

Construction

The circuit was built on
a PC board measuring
3-5/8” by 1-1/2” from the
artwork shown in Fig. 2.
For those of you unable
to roll your own, ar-
rangements have been
made with Firston Elec-
tronics, PO Box 151,
Streetshoro OH 44240, to
supply etched and drilled
boards at a nominal cost.
Prices are available for an
SASE.

Assembly should pro-
ceed quickly by following
the component location
drawing, Fig. 3. The usual
precautions should be
observed, such as dou-
ble-checking the polarity
of electrolytic capacitors,

inspecting for solder
bridges, etc.
Testing

Connect a 5-volt power
supply to terminals 1 and
4 while observing proper
polarity. Check to verify
that the clock is running
by verifying the square-
wave signal at TP-1.

Apply an active-low
pulse to the set input (ter-
minal 3). In order to
achieve proper operation,
the set input must be
nearly +5 volts prior to
application of the pulse.
Refer to Fig. 4 for sug-
gested methods of ac-
complishing this. Verify
that the latch was set by
observing the logic level
at TP-3. A logic-high state
indicates reset and logic
low indicates set.

Connect the oscillo-
scope to TP-2 to verify
that the divider chain is
counting when the latch
is set.

To verify that an output
pulse occurs when the latch

I_o

Fig. 2. Actual-size artwork
showing the foil side of the
PC board.

is set, connect an oscillo-
scope between terminal 5
and ground. Apply a set
pulse and observe a very
fast, active-high pulse at
terminal 5. Unless you have
experience with digital cir-
cuits, you may have some
difficulty seeing this pulse
because of the short dura-
tion.

During the testing
phase, you may find it an-
noying to have to wait the
full ten minutes for the
latch to be reset. You can
shorten the timer to one
minute by shutting off the
power supply and remov-
ing one of the counter in-
tegrated circuits. In its
place, install a jumper
wire between pins 1 and
12. Now, the timer interval
will be reduced to one
minute.

Conclusion

The timer described has
been in operation for over a
year with excellent results.
Elimination of extraneous
identifications sure makes
the repeater more pleasant
to listen to. @
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Fig. 3. Component loca-
tion drawing. A dot is
placed near pin 1 of each
integrated circuit for
identification. TP-1 and
TP-2 are made from cut-
off resistor leads and
have an “eye” formed at
one end. TP-3 is a jumper
with an “eye” formed in
the middle.
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Fig. 4. Totem pole TTL gate,
top;, open collector, center;
hardware switch, bottom.
The set input must be held
near +5 volts when set
pulses are not present. This
may require the use of a
pull-up resistor if an open
collector gate is used to
drive this input or if it is
driven by a switch.
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Bob Heil K9EID
PO Box 26
Marissa IL 62257

So You Want to Build a Beacon?

— here’s how

his project was started

as a club activity to
help the two-meter en-
thusiasts in the Midwest to
determine how two-meter
propagation varied from
day to day. The goal was to
set up a 24-hour beacon,
battery powered, and ver-
tically and horizontally
polarized. This was to be
accomplished with very

easy-to-get parts so that
the project could be dupli-
cated widely—so that
many clubs around the
country could follow suit

many two-meter operators
have only FM equipment, a
method was devised so
that the signal could be
copied with the conven-

tional CW receiver as well
as an FM receiver.

and, perhaps, start a series
of beacon systems on the
low end of two meters.
The frequency that the
Marissa Amateur Radio
Club (MARC) set up for the
beacon was 144.050. Since

Transmitting Strip

The transmitting strip
used was one of the one-
Watt VHF Engineering

+i2v DC BREAK CONNECTION

BY REMOVING ‘
JUMPER

strips. One of their kit ver-
sions was used and it was
found very easy to assem-
ble and align. Since it
would be used to transmit
a regular broken-carrier,
A1 CW signal, the oscil-
lator and tripler were wired
to run all the time while the
driver and final were keyed
from the identification
board. This was done by
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simply breaking the B+
lead that feeds the driver
and final trarsistors. No
problems were encoun-
tered. Fig. 1 shows this
modification tc the regular
VHF strip. Fig. 2 shows
component location.

CW Ident Board

A system to program the
beacon very easily was
developed by using one of
the CW identification
boards from VHF Engineer-
ing. This board has a RTTY
output which actually is a
logic high with each char-
acter that the circuit sends.
The board is mainly for FM
repeater use, and the audio
tone from the 555 tone
oscillator is used to drive
the audio section of
repeater transmitters. The
system used for the beacon
uses both outputs. A sim-
ple 2N2222 transistor cir-
cuit uses the RTTY logic
output to drive an elec-
tronic switching network
that keys the driver and
final transistors of the
transmitter. This gives us
the CW A1 signal for re-
ceivers that will be listen-
ing in the SSB or CW mode.
At the same time this is
happening, a very small
amount of audio is taken
from the normal tone oscil-
lator circuit of the CW
ident board to drive the mi-
crophone input of the
transmitter strip. Adjust-
ment of this audio tone is
kept very low so as not to
FM the CW signal too
much. It takes only a very
slight amount of level to
make a tone audible when
listening to the signal
through a regular FM re-
ceiver. (See Fig. 3.)

Power Supply

Since we wanted the
beacon to run continuous-
ly without any failure, it
was decided to use a car
battery with a charging
system so that there would
be no need to rely upon the
ac line at all times. A small
3-Amp, 12.6-volt regulated
dc supply was tapped

across the sealed-type car
battery, keeping the bat-
tery trickle-charged. The
entire transmitter and iden-
tification board draw only
around 500 mA, so that the
battery will run the system
for several days should ac
power fail. (See Fig. 4))

An accessory circuit that
may be of use is shown in
Fig. 5. This circuit senses
any 110-volt ac failure, and
should the power drop, the
battery takes over automat-
ically. When this happens, a
low-level beep tone is gen-
erated every 3 seconds. This
tone is fed to the audio in-
put of the transmitting strip
and warns any control
operators that the ac power
has dropped and the bea-
con is running on battery
power.

This circuit is not neces-
sary but is a nice addition
for groups which may have
problems with ac power
losses. It has been our ex-
perience that many opera-
tors become dependent on
the beacon for checking
nightly (or daily) band con-
ditions on two meters; it is
best, therefore, that all
systems should be made so
that power failure will not
affect beacon operation.

Control Access

If you remote your
beacon, you should have
some form of link control to
shut the transmitter down
should any problems occur.
An easy approach to this is
to use a Midland 13-509,
220-MHz rig. This is a
natural for link use. It takes
about one hour to get the
unit split up and ready for
action. The receiver board
is mounted with four
screws. Remove the
squelch and volume pots
and cut out all of the
crystal wires from the
12-channel switch. Since
you will use it only on one
frequency, the 12-channel
switch and socket assembly
also can be removed.

The transmitter board is
left in the original case and
chassis. Simply remount
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Fig. 2. Component location (component side).

the receiver board along
with the beacon equip-
ment and connect the logic
system that you choose to
do your controlling. This
should take care of any
link control situations that
you might need for this or

any other project. There
have been numerous ar-
ticles in 73 Magazine
describing various logic
control systems that can be
used over the 220-MHz
link, so there is no need to
cover that subject here.
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mooer TRZ70A

ATV RECEIVING CONVERTER, 420-450 MHz

- TUNABLE-vernier tuned, 420 to 450 MHz

+ HIGH PERFORMANCE-low noise RF preomp.,
mosfet mixer, mosfet IF omp.[Ch2 or 3 out

- SELF-CONTAINED -including power supply

- 1 YEAR WARRANTY

- PRICE: $ 88.99 [includes shipping. Add $ 1.15 for
COD shipment]

To order, or receive detoiled information,
write us or call us ot 1-812-336-4775
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LABORATORIES
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PO BOX 373, BLOOMINGTON, INDIANA, 47402

Antenna System

It was decided that both
horizontal and vertical
polarization must be used
to give maximum coverage
with the beacon. Several
systems were tried, but the

simplest and most effec-
tive was obtained with a
Cushcraft four-pole AFM-
4D antenna system. Two of
the dipoles were turned to
the horizontal plane and
two to the vertical plane.
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Fig. 6. Block diagram, WD9GOE beacon.

The regular phasing
harness was used, and the
antenna seemed to work
beautifully. It gave us the
necessary pattern with
ease in connecting and
mounting.

Results

The MARC beacon group
has programmed the identi-
fication CW board with a
long, three-second steady
tone followed by the club
call, WD9COE, and the
word “beacon.” This then
repeats after a two-second
stand-by. The VHF Engi-
neering CW ident board has
just the correct number of
bauds for all of this. The
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Fig. 4. Power supply for the beacon.
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diode matrix could be ex-
panded, but this would be
quite involved and really is
not necessary since all of
the necessary information
can be programmed on the
regular board.

The beacon committee
of MARC asked that all sta-
tions receiving the beacon
QSL to WD9GOE; they were
going to send a report to the
FCC at the end of Decem-
ber. Several of the reports
received to date are from
300 miles out, and many of
the SWOT group (Side
Winders On Two) have
done a great job in passing
the word of the beacon’s
existence. Many of these
serious two-meter oper-
ators rely on the Marissa
beacon to plot a prop-
agation each day. Some of
them are even using a time
recorder coupled to a tape
recorder and are monitor-
ing the beacon on a
24-hour basis so that they
can chart the paths.ll
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Alexander MacLean
WA2SUT/NNNOZVB
18 Indian Spring Trail
Denville NJ 07834

Working with FETs

— part lll: the source follower

In part |l of this article, |
continued a discussion
of audio amplifiers which
use the FET, the transistor
that thinks it’s a tube. Let’s
finish up by examining
more of the functions
these devices can be made
to perform.

Let’s look at the output
signal from our basic FET
amplifier (Fig. 1). Usually it

Vour

I

Fig. 1. FET triode circuit.

0058
S

Vour

100-220 /r.
K

Fig. 2. Triode tube voltage
amplifier stage.
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is coupled through a medi-
um-value electrolytic, such
as 10 uF. This is higher than
the tube circuit of Fig. 2. A
word about why: While the
input impedance of the
FET is high, even close to a
tube, the circuit resis-
tances are often lower,
such as in the drain circuit.
The coupling circuit in an
RC (resistance-capaci-
tance) coupled circuit is
frequency-sensitive. The
resistance and capacitance
values form a tuned circuit
at audio frequencies.

This is related to the
time constant of the R and
C combination. As a prac-
tical matter, it usually is a
factor at low frequencies
in interstage coupling. The
effect is used in tone con-
trols to form circuits to
pass or reject frequencies.
It is usually the low-fre-
quency cutoff, however,
that is the main factor. This
is not so critical for com-
munications use, but you
may want to make circuits
for other uses.

If the tube circuit uses
220k and 0.05 uF as its cir-

cuit, then obviously your
10k or 20k, or even less,
drain resistance will re-
quire more capacitance to
do the frequency-coupling
job. 10 uF is easy, but there
are circuits where you
might want 100 uF or more
for low-frequency use. The
output from the FET drain
is still considered high im-
pedance, however. There is
a low-impedance output
stage. In tubes, this is the
common cathode follow-
er. In FETs, it's called a
source follower. It is so
simple you can’t miss.

The basic circuit is
shown in Fig. 3. The major
difference here is that
there is no load resistance
in the drain circuit and the
drain is bypassed to ground.
| used 10 uF for test pur-
poses, but it probably
should be more. The input
circuit is the same as for the
other amplifier, only the
output is taken from the
source resistor instead of
the drain circuit. The cou-
pling capacitor was another
10 uF. | have lots of them,
but here, too, it could be

larger in value for best low-
frequency response.

Now then, the resistance
value is shown as 2.2k. This
is very commonly the same
value as for a tube circuit,
and it is the same as in the
standard FET amp circuit.

A few things about the
source follower. The gain is
unity. Come again? That
means the gain is one, or
more accurately, there is
no gain at all. In fact, the
gain is less than that. You
don’t ever get as much out
as you putin. It usually can
run about 95% of the in-
put, though. Now why
would anyone go to the
trouble of building an
amplifier that doesn’t
amplify? Oddly enough,
the circuit is popular
because it doesn’t amplify.
It has other uses. Let’s start
with its ability to non-
amplify.

There are circumstances
where you want a circuit to
perform a function, but
you don’t want gain. The
source follower is often
used as a mixer circuit. In-



puts of various levels are
given to the circuit and the
output is a smaller signal,
but all the inputs come out
at the same level. Here
gain is not needed, but the
ability to control varying
signal levels is. This is not
the real reason for the
follower circuit, however.
Its real claim to fame is as
an impedance transformer.
Here we gain some prag-
matic advantage with the
circuit.

The normal triode gain-
type circuit had a high out-
put impedance. It also had
a high signal-output
voltage compared to the
input. Let’s look at what
happens to that output
when it goes any distance.

The best way to send a
signal any distance from
the amplifier is with shield-
ed cable of some sort.
Right away, we have a
problem. Over any ap-
preciable distance, that
cable will have a certain
amount of distributed
capacitance. This will form
a trap circuit that will af-
fect the high frequencies.
You will start to cut off
your audio high frequen-
cies if you use a long cable
at the output of the ampli-
fier.

You also will attenuate
the signal strength. Sure,
your regular amplifier has
a higher outpuat voltage
than input, but at high im-
pedance, the loss is more
as the distance increases. A
high-impedance line is also
more susceptible to hum
and other noise pickup,
even though it is shielded.

So, you lose high fre-
quencies, you lose more
signal, and you get more
hum and noise using a high-
impedance output and
shielded cable.

That’s why you need an
impedance-transforming
circuit. It takes a high-
impedance signal in the
gate circuit and turns it in-
to a low-impedance signal
at the source. But what
does this do for us?

Well, at the lower im-
pedance, you don’t have
the problem of high-
frequency loss that you do
with the other circuit. At
the lower impedance, you
do not have as much signal
loss. At low impedance,
you stop thinking in
voltage terms and start
thinking in current terms.
You are trying to put some
audio power through the
cable; even though it is low
power, it is not just a mat-
ter of signal voltage. Still,
your losses will be much
less at the lower imped-
ance than the same power
at high impedance would
be. Also, the lower im-
pedance is less susceptible
to stray hum and noise pick-
up. That is one of the major
reasons for using low im-
pedance and why so much
fancy audio equipment is
geared to a 600-Ohm line
or even lower impedances.

What does it mean?
Well, if you have a tuner
and made the output to the
amplifier a high-imped-
ance triode stage, it
wouldn’t work well when
you hooked it up by cable
to your amplifier. If you
made it a cathode follower
or FET or transistor equiva-
lent, you would be able to
run a cable of reasonable
length and avoid a number
of problems. You also may
have had trouble when you
ran a long cable from a
high-impedance micro-
phone to your tape record-
er. It picked up hum and
noise. That’s why many
modern recorders use low-
impedance mikes. There
are some ham rigs that are
sporting low-impedance
mikes, too. Same reason.

Start with the 2.2k value
shown, but play around
with a few values to see
how the circuit works. You
might monitor the current
with a VOM so you don’t
hurt the FET. For most uses,
if you go much less in
value, you will cut down on
the output voltage; you
will get much less than the

input. Past a certain value,
you will not get any more
output from the circuit, so
you don’t get anything us-
ing too big a value, either.

While this circuit is good
to work with to learn, I really
don’t recommend a small-
signal FET for this particular
application. It's a matter of
power. At low impedance,
you need more current to
drive the line and the FET is
not designed for current, or
at least this one isn’t. From a
practical viewpoint, a bi-
polar transistor would be
the choice here, but the
operation is much the same.

You might have a fin-
ished circuit that has two
transistors. Your first stage
would be a gain stage, as
was described. This would
build up your signal
voltage. The next stage
would be the follower
stage. You already have
your gain, so its job is to
change the signal to a low
impedance for the cable.
This stage may have a gain
control to adjust the actual
output. This would allow
you to set the output to a
specific value.

Apart from cable use or
where a long run has to be
made, there is one other
common use such a stage
might have. This would be
to change a high-imped-
ance signal to a low-imped-
ance signal to go with a
transistor. A bipolar tran-
sistor is comparatively low
impedance, and you might
have too much loss trying
to ram some signals right
into the transistor.

A FET is sometimes used
between the signal and
transistor stages to make a
better match. The same
condition can happen with
ICs, too. The follower cir-
cuit is a handy circuit to
keep in mind. It’s so easy to
make and work with, and
when you need it, you have
it.

One other effect was
noted during experimenta-
tion with the regular ampli-
fier. At a certain point, the
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Fig. 3. Source-follower cir-
cuit.

output signal exceeded the
supply voltage and the
signal peaks cut off. Under
ordinary circumstances,
this is just plain garden-
variety distortion, but it
does have some useful ap-
plications. If you increase
the input, the peaks get
flatter and flatter. With the
best-gain circuit (bypassed
resistor), you can adjust
the output waveform so
that you get a fairly sym-
metrical square-wave pat-
tern with about 4 volts
peak-to-peak input. This is
well within the allowable
input for the FET, and you
get something very close to
a square-wave output.

So who needs a circuit
that clips the peaks? Well,
sometimes it’s nice to have
square waves, but if you're
going to get critical, there
are better ways to do that
job. There are some appli-
cations where this type of
circuit is used. It is very
similar to the input circuit
of many frequency count-
ers. This is often two-stage,
the first to give gain, and a
clipper stage to precondi-
tion the ac input signal so
that it looks like a square
wave to the ICs to follow.

The FET is high imped-
ance and won’t be as much
of a load to a sensitive in-
put signal as would a low-
impedance IC. There’s our
impedance match again.
This is also similar to the
circuits used in musical-
instrument amplifiers to
get fuzz sounds and long,
sustained distortion ef-
fects. The square wave will
have a fuzzy sound to start
with, and, if you really clip
hard, the note will decay as
the signal decreases. But
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Fig. 4. Basic phase-inverter
circuit.

because only a tiny input is
needed to get the square-
wave output, the same out-
put can continue for quite
some time before the note
will die out.

Since the square-wave
output will remain about
the same amplitude for
most of the time, it seems
like the note just hangs in
there forever. Normally,
the note would decay
rapidly to the ear as the
amplitude died down. It’s a
handy little circuit for
some purposes and not too
hard to get running.
Another one to keep in the
back of your mind.

There is one tricky little
application of the follower
circuit which often has
been used in audio work.
This is the phase inverter.
The output signal of your
standard triode amplifier is
180 degrees out of phase
with the input signal. The
output signal of the follow-
er circuit is in phase with
the input signal. Thus you
can get two signals that are
180 degrees out of phase
with each other. The trick
is in how you do it. | played
around with adjusting back
and forth until it suddenly
fell into place and was ob-
vious.

Start with your high-gain
circuit values. Make the
source resistor the same
value as your load resistor
and take off the two out-
puts. You now should be in
business—see Fig. 4. |
found that the circuit
would work with values of
less than these, but as you
go down, the output volt-
age goes down, too.

It should be mentioned
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Fig. 5. Decoupling circuit.

that this is another non-
gain circuit. It has the
characteristics of the or-
dinary source-follower cir-
cuit. The outputs from
both points will be slightly
less —or more than slightly
less depending upon resis-
tance values—than the in-
put. Its function is to split
phase, not provide gain.
You either get the gain
beforehand, or you get it
back after the two chan-
nels split up.

Still, you have to admit
that it is an easy circuit to
try. When you are done,
you will have a circuit that
will give you two outputs
that are 180 degrees out of
phase with each other. Itis
the key circuit for feeding
a push-pull amplifier stage.
There is also a tube and a
bipolar equivalent for
power amplifier use. If you
have a dual-trace scope or
an electronic switch for
your scope, you can see
both signals at once and
see the phase difference.
With a simple scope, you
may not be able to see the
inversion, and it will look
like something is wrong as
you go back and forth be-
tween the outputs.

My scope wouldn’t show
it, so here is an easy test for
use with a basic scope.
Feed your audio input
signal to both the vertical
and horizontal inputs. Ad-
just the controls for a con-
venient trace size at your
normal amplifier input
level. This should yield a
straight line slanting diago-
nally across the face of the
CRT. If there is more than a
little bend, you may have
scope trouble. This will
show you what two in-

phase inputs will look like.

Now connect the signal
to both the input of the
amplifier and the vertical
input of the scope, and
connect the source output
to the horizontal input. It
should look just like your
first test—in phase. Now
switch the horizontal
scope lead from the source
to the drain output. The
line should now slant diag-
onally across the CRT from
the other two corners. If
both were on at the same
time, it would look like the
letter X, each output form-
ing one stroke of the letter.
If you remember your ge-
ometry, the two lines are at
right angles to each other
and, therefore, 180 degrees
out of phase.

You will get the out-of-
phase single line also if you
connect the two outputs to
the two scope inputs, so
keep in mind which slant
represents in-phase and
which represents out-of-
phase.

There are other uses for
such an inverter besides a
class B amplifier stage.
Often you will see an input
stage for gain feeding this
type of circuit.

There is one other com-
mon circuit feature which
may be most helpful in
many applications. This
comes under the heading
of power-supply filtering,
but is usually referred to as
a decoupling filter. It
serves two purposes: It
does the final job you can
do on power-supply hum,
and it prevents the signal
from the circuit from trying
to sneak in somewhere else
through the supply wiring.

Remember that most of
these circuits are used at
extremely low levels. This
is where any hum or feed-
back getting in is going to
be amplified by later
stages and cause all kinds
of trouble. Even though the
follower circuit is not a
gain circuit, it can carry the
false signal through just as
well.

The circuit is simple—
just one additional resistor
and a bypass capacitor, as
shown in Fig. 5. The resistor
is usually a fairly low
value. The most popular
value is 2.2k, with a bypass
capacitance of the same
value as the others in the
circuit. | used 10 uF be-
cause that’s what | had a
handful of, but | would
recommend more than that.
100-uF capacitors are
almost as cheap at these
power levels.

The filter serves as the
final filter in the power-
supply lead and also
doesn’t like to let anything
come back the other way
from the circuit. At the low
current the FET draws, the
2.2k has only slight voltage
drop, not enough to bother
circuit operation, but it
does a great deal to handle
hum. If you are having a
hum problem, you may
even get some benefit from
a higher resistance value,
but don’t just do that as a
precaution.

You will be surprised
what decoupling can do to
some of the crud you will
pick up bench-testing. |
have a habit of using multi-
foot test leads and can’t
abide a circuit lead less
than a foot long, so if the
circuit is tame that way, it
may work great done right.
Then again, it may not, but
that’s another story. Even a
good supply can give you
some trouble at that dis-
tance, and | found that bat-
teries can be a headache.
When they get weak, they
are not the steady hum-
free power source they are
cracked up to be. | have
gotten some really inspired
feedback and oscillation
with the same circuit using
batteries, and yet it worked
well with the supply.

Ordinarily, | don’t
recommend putting in
parts just in case they
might be useful, but there
is a strong case to be made
for decoupling circuits in



any finished audio circuit
you might want to build.
That’s a decision you will
have to make for yourself. |
would probably put it into
any test gear circuits |
made, but | might skimp on
some other gear | made.

| found working with the
FET circuits one of the
easiest transitions to make
with solid state. You get
the advantage of work-
ing with familiar tube con-
cepts, but you also are
working with solid state.
That can give you the con-
fidence you need while
getting hands-on ex-
perience with solid state
work. While you may not
apply these circuits exactly
as shown or with this FET,
the experience you get
working with them will
help you with all triode
designs, tube, FET, or
bipolar. | would recom-
mend playing around with
these circuits or bread-
boarding with a different

FET, if you have one, until
you become comfortable
working with them.

Your scope and the
VOM (for safety) are the
key test gear items. Then
you can really see what is
happening inside the cir-
cuit. Almost any available
input signal can be adapt-
ed for use, but a mike and
an audio sine wave (even 60
Hz through a potentiome-
ter) will make it easier

A few weeks of work
with these circuits will give
you a feel for operation
that no amount of book
theory can equal. You will
see the effects of troubles
and of proper operation,
and your impressions will
carry over when you work
on any gear.

| hope that this has given
you a solid, pragmatic tour
of circuit operation that
will take away a lot of the
theoretical mystery about
what goes on inside of
these standard circuits. @l
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Dr. Ralph E. Taggart WBSDQT
602 S. Jefferson
Mason M1 48854

Microcomputers and Your
Satellite Station

— part Il: ground station ahtenna bearings

n the first article in this

mini-series (January,
‘80), | described a program
for the TRS-80 microcom-
puter from Radio Shack
that takes the drudgery out
of computing polar orbit
satellite crossings. One of
the nice things about cozy-
ing up to your own personal
computer is that the ma-
chine soon loses its exotic
aura and you begin to ap-
preciate it for what it really
is—a very versatile, gener-
al-purpose, problem-solv-
ing machine. As far as the

Given:

satellite station is con-
cerned, there are lots of
other jobs that can be han-
dled quite nicely by a mi-
crocomputer. In this sec-
ond of three articles, we
will discuss one of these—
the job of computing
ground station antenna
bearings for receiving sig-
nals for geostationary satel-
lites.

Geostationary orbit is a
phrase used to define a spe-
cial category of orbit in
which the satellite remains
permanently in position

A (station latitude; + for © N, - for ° S).
Lo (station longitude; + for ° W, — for © E).
Ls (satellite subpoint longitude; + for ° W, — for © E).

(1) L= Lo - Ls.
(2) D = arc cos (cos L x cos A).

over a given point on the
Earth’s surface (known as
the satellite subpoint).
Since the satellite does not
appear to move in relation
to the Earth below, the posi-
tion of the satellite as seen
by a ground observer does
not shift. The satellite ap-
pears to remain fixed in the
sky, making antenna align-
ment quite simple. If the
proper bearings are known,
the antenna can simply be
fixed in place. This makes
such spacecraft highly use-
ful for relays to ground-

(3) IF D=0, then E (elevation) = 90° and no azimuth bearing is required; if D#0, then go to step 4.
(4) Elevation = arc tan [(sin(90 — D) — 0.1513)/cos(90 — D)}

(5) C = arc cos [ - (tanA/tanD)}.

(6) IF L =0, then azimuth = C.
IF L#0, then go to step 7.

(7) Azimuth = 360 - C.

Fig. 1. Given the geographic coordinates of the ground station (A and L) and the longitude
of the satellite subpoint (Lg), it is possible to calculate the antenna bearings with a max-
imum of seven steps as shown above. The reason for the D=0 option in step 3 is that if
D=0, you will be right under the satellite and the antenna must be pointed straight up (ele-
vation = 90°). The reason that no unique azimuth bearing exists in this situation will be ob-
vious if you point your arm straight up and then try to determine what its compass bearing
is. It’s anything or nothing —take your pick!

A s

based stations since one
doesn’t have to worry about
tracking large directional
arrays.

The trick of achieving a
“fixed” orbit is possible
because of the fact that
distance from Earth deter-
mines the time required by
a satellite to complete an
orbit. It follows that there is
an altitude at which a cir-
cular orbit would require
precisely 24 hours (1440
minutes). This magic alti-
tude turns out to be about
35,900 km (22,300 miles). If
we have a circular orbit
(located over the equator)
with a period of 24 hours
and a direction of rotation
that matches that of the
Earth, we have a situation
where the satellite’s move-
ment in space matches pre-
cisely the rotation of the
Earth below, making the
satellite geostationary.

Unfortunately for ama-
teurs, we have no geosta-
tionary communications
satellites now, nor will we
have any in our immediate
future. The polar orbit-
ing NOAA communications
satellites are in orbits with a
mean altitude of around



1400 km (840 miles), and
they have orbital periods of
about 115 minutes. (In con-
trast, the moon, which is
located almost a quarter of
a million miles away, re-
quires a period of 28 days to
complete one Earth orbit.)

Weather Satellites and
OSCAR

If you would like a taste
of what the future holds,
simply listen in with an FM
receiver on 135.6 MHz
while the ATS-1 satellite is
doing its thing out over the
equator at 140° W. If you
think your local repeater is
hot stuff, you have vyet to
hear low-powered stations
scattered all over the Pacif-
ic Basin communicating
with all the advantages of
noise-free FM! Virtually all
commercial communica-
tions satellites (telephone,
Telex, TV, etc.) utilize
geostationary orbits, as do
the GOES weather satellites
which transmit their pic-
tures at a frequency of 1691
MHz. (See “Be A Weather
Cenius,”” 73 Magazine,
November, 1978.)

The problem, of course,
is to know where to point
the antenna. The Weather
Satellite Handbook (a 73
publication) presents a sim-
plified graphics approach
to determining antenna
bearings, and while this ap-
proach is adequate for the
relatively wide beamwidth
yagis used in the VHF
range, it is not precise
enough for use with the
high-gain dishes used for
GOES weather satellites or
for those never-say-die ex-
perimenters who are even
higher in frequency who
want to snatch first-run
movies and other interest-
ing TV fare from the com-
mercial satellites.

The solution to finding
precise antenna bearings in-
volves some spherical trig
exercises. A most lucid dis-
cussion of the mathematics
involved is included in an
article by Shuch (HR, May,
'78), which also includes a
program for implementing

the equations on the HP-
25 calculator. An ordinary
scientific calculator can be
used to solve the equations,
but you do have to watch
the mathematical progres-
sion quite carefully, lest
you get lost! Programmable
calculators are a big advan-
tage, but they require load-
ing the program prior to ex-
ecution, and you do have to
follow the associated in-
structions carefully as to
loading data and registers.

A microcomputer is an
ideal tool for these calcula-
tions because its program-
ming can be made interac-
tive. All you have to do is
supply data for some very
specific questions, with any
special notes actually in-
corporated in the program.
Since the program can be
loaded from cassette, you
eliminate the time and pos-
sible errors associated with
manual program entry in a
programmable calculator.

See the box accompany-
ing this text, which deals
with the mathematical ap-
proach taken in bearing cal-
culations. All this is derived
from Shuch’s article.

The Computer Program

Since one of my aims is
to interest you in the ap-
plications of consumer mi-
crocomputers (without re-
quiring a second mortgage),
the program is such that it
will run on a machine with
only the minimal 4K mem-
ory and the bottom-line
Level | BASIC. As we shall
see, it can be done quite
easily, although | had my
doubts at first. If you have a
TRS-80 with Level Il BASIC,
there will be little problem
with this series of calcula-
tions, as the Level Il dialect
incorporates the various
trig functions directly. My
goal in this series, however,
is to show how to get the
best possible use out of the
less expensive Level | BA-
SIC.

The problem is that since
Level | does not have in-
tegral trig functions, you
must use subroutines which

Calculating Antenna Bearings

The calculation of the antenna bearings has been orga-
nized into a series of seven steps in Fig. 1. | won’t go through
an explanation of the exercise in trigopnometry because it is
explained very well in Shuch's paper. Although it may look dif-
ficult at first glance, you can run off a demonstration exercise
on any pocket calculator equipped for trig functions. Let’s run
through a sample, using the following set of data referenced
to GOES E (Fig. 3).

Station latitude (A) = 45° N.

Station longitude (Lg) = 85° W.

Satellite subpoint longitude (Lg) = 75° W.

Following through with the steps of Fig. 1, we would pro-
ceed as follows:

(1)L = (85)—-(75) = 10.

(2) D = arc cos [(cos 10) (cos 45)).

= arc cos [(.9848) (.7071)).
= arc cos (.6964).

D = 45.864°.

D is not really so mysterious for the non-math types — it is
simply the hypotenuse of a spherical triangle and happens to
represent the angular distance between the ground station
and the satellite subpoint. With a few more operations (and
the use of a constant), we can use this distance to compute
the elevation angle for a spacecraft at geostationary altitude.

(3) 1f D should happen to be 0, it would mean that you were
living under the satellite and would require a 90° elevation
angle with no worries about azimuth. Obviously, our D is not
equal to 0, so we must plug on to step 4.

(4) Elevation = arc tan [((sin(90 — 45.864)) - .1513)/cos(90 —
45.864)].
arc tan [(sin(44.136) - .1513)/cos(44.136)).
arc tan .6963 — .1513/cos(44.136).
arc tan .5451/.71769.
arc tan .7595.

Elevation = 37.22°.

After that expression, moving on to the azimuth calcula-
tion is a piece of cake.

(5) C = arc cos[ - ({tan 45)/(tan 45.864))]
= arc cos[ —(1/1.0306))
= arc cos - .9703.
= arc cos ~.9703.
C = 166.01°.

(6) If L is equal to or greater than 0, then C is our azimuth.
Since 10 (L) satisfies this condition, then azimuth = 166.01°
(true).

Now, if all you want is one or two bearing sets, you can go
right ahead and use the manual technique, or even adapt it
to a programmable calculator. If you want to be able to snap
the calculations off for other operators, or need the conve-
nience of being able to run a set of bearings off quickly (as |
do), then the computer is the answer. In my case, | run a
small business, building satellite ground station hardware.
Finding antenna bearings for geostationary satellites is a
service that | provide for customers who purchase antenna
hardware. It was simply getting to be too much trouble to
program the HP-25, and | decided to put the TRS-80 com-
puter to work.

Radio Shack kindly sup-
plies in the back of the
Level | user’s manual. The
required trig subroutines
used up almost half the
available memory, so some

work was needed to fit a
completely interactive pro-
gram into the remaining
memory. The resulting pro-
gram just fits (only 577
bytes are left over); it is
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shown in Fig. 2. | will not at-
tempt to go through the
program step by step, but |
will make a few observa-
tions.

First, although the gen-
eral program structure
parallels the manual prob-
lem-solving procedure, a
more extensive array of
variables is used to ade-
quately slide in and out of
the various subroutines. On
occasion, other dodges are
used to get around limita-
tions in the trig subroutines.

Second, be sure to type it
exactly as printed —partic-
ularly with the 30XXX sub-
routines. If you don’t, you
will run out of line in some
cases. Also, there is a bug at
some point in the arc sin
subroutine that is required
to run the arc cos subrou-

tine. | never could deter-
mine where it was, but it af-
fects the calculation of all
negative arc cos operations
for numbers larger than
.707 —resulting in a situ-
ation where the resulting
value is the same as if the
number were positive —not
so good. In any case, a
small addition was made to
take care of this problem,
so be sure to type it as
shown.

Hopefully, Radio Shack
will remove the problem in
future editions.

Using the Program

After the drudgery of
pounding out numbers on a
calculator, the computer
run is a breeze. Once in
RAM, the program actually
executes as quickly as the

Fig. 2. Interactive program, written in Level | BASIC for the
TRS-80 microcomputer, for the computation of antenna
bearings for reception of signals from geostationary
spacecraft. Data required to run the program are the
satellite subpoint longitude and the longitude and latitude
of the ground receiving station.

CLS

26 P."GEOSTATIONARY SPACECRAFT ANTENNA"

P."BEARING PROGRAM"
44 I
23 P."BY DR. RALPH E. TAGGART"
24 12,

HP-25 version. With the
computer, however, you
have no instructions to con-
sult, nor need you double
check to make sure that the
correct number is loaded
into a specific register. All
you have to do is answer
some simple questions for
the first run, with even
simpler entries into later
runs, if desired.

When you hit RUN for
the first time, the computer
will print out the heading
data (I love bylines and
wouldn’t dream of burying
the brag lines in REM state-
ments) and then ask for the
name of the spacecraft.
Once you enter this, it will
ask for the station longi-
tude, satellite subpoint
longitude, and, finally, the
station latitude. The ma-
chine then rapidly com-
putes the bearings and
prints them as shown in Fig.
3. Fig. 3 is, in fact, what you
should get if you plug in the
data used for our sample
calculation.

Note that following the

spp CLS
S1§ P.TAB(25);AS$
520 P.

data printout, you are
presented with three op-
tions, terminate program,
get data for another space-
craft, or get data for a new
station.

If you enter @, the pro-
gram ends. If you hit 1, the
computer retains the sta-
tion location data and asks
for the name and subpoint
longitude of the new space-
craft and then goes on to
display the data. If 2 is
entered, the computer re-
tains the spacecraft name
and location, requests the
new station longitude and
latitude, and then displays
the bearing data. If the re-
quested spacecraft is out of
range, the computer will an-
nounce that fact and give
you the three options.

Summary

Despite the fact that it
occupies most of the 4K
memory, the program can
be loaded fairly quickly.
Once on line, it is as fast or
perhaps faster then a pro-
grammable calculator. The

§25 IF E4P T.P.TAB(25);"OUT OF RANGE":GOTO 558

198
119
129
139
149
158
168
179
189
299
219
211
212
213
214
220
225
250
269
279

IN.”WHAT IS THE NAME OF THE SPACECRAFT";A$:CLS
P."LONGITUDE AND LATITUDE ENTRY NOTES"

.TAB(18) ;"W LONG. 1S ENTERED AS A POSITIVE NUMBER"
.TAB(18);"E LONG. 1S ENTERED AS A NEGATIVE NUMBER"

.TAB(18);"N LAT. IS ENTERED AS A POSITIVE NUMBER"
.TAB(18):"S LAT. IS ENTERED AS A NEGATIVE NUMBER"
P.

IN.“ENTER STATION LONGITUDE®:M

IN."ENTER SPACECRAFT SUBPOINT LONGITUDE';N
IN."ENTER STATION LATITUDE":K

L=M-N:P=,1513

X=L:GOSUB 3§368:Q=Y

X=K:GOSUB 3#368:R=Y

IF (L=§)*(K=p) THEN E=98:GOTO 180

D=Q*R:GOSUB 38528 :D=Y

X=99-D:GOSUB 3§376:F=Y-P

X=98-D:GOSUB 39368

X=98-D:GOSUB 39698 :E=C

E=E+.§5:E=INT(E*18)/18

X=K:GOSUB 38328:Q=Y

X=D:GOSUB 3§328#:R=Y

IF (L=)*(K?p) THEN I=18¢:GOTO SPP

IF (L=p)*(K<B) THEN I=9:GOTO SpP

IF (K=p)*(L>#) THEN 1=98:GOTO $@P

IF (K=9)*(1<$) THEN 1=279:GOTO 5pp
S=Q/R:S=-S:J=5:GOSUR 30529

1F (J P)*(ABS(J)>.787197) T. 1=188-Y:GOTO 258
IFLBT. 270

I=36p-1

I=1+.85:1=INT(I*18)/18

R

88

S38 P.TAB(10):"ANTENNA ELEVATION = " E;'" DEGREES"

535
S48
559
560
579
575
589
585
618
628
639
649
659
669
679
689
698
799
718
729
739
849

To
of

IF E=90 T.P.TAB(1@);'"NO UNIQUE AZIMUTH":G.SS#
P.TAB(18);"AZIMUTH + ";1." DEGREES TRUE”
P.

P.TAB(28);"STATION LOCATION:"

IF K»=§ THEN P.TAB(25);K;" N":GOTO 588
IF K<p THEN P:TAB(25):ABS(K);” S”

1F M»=§ THEN P.TAB(25);M;” W”
P.TAB(25);ABS(M);" E"

P.'FURTHER OPTIONS:"
P.TAB(18):"TERMINATE PROGRAM - #"
P.TAB(18);"ANOTHER SPACECRAFT - 1"
P.TAB(18):"NEW STATION - 2"

IN."OPTION #";Q

CLS:I1F Q=9 THEN 869

IF Q=1 THEN 718

IN."STATION LONGITUDE":M

IN."STATION LATITUDE";K

GOTO 149

IN."WHAT IS THE NAME OF THE SPACECRAFT";A$
IN."WHAT 1S THE SUBPOINT LONGITUDE":N
GOTO 199

END

this listing must be added the subroutines on p.218,219, and 220

the Radio Shack Level I BASIC manual:
TANGENT: enter lines 38328-30348
COSINE: enter lines 30360-38365
SINE: enter lines 3$376-3045S
ARCCOSINE: enter line 38528

ARCSINE: enter lines 3pSSH-30630
ARCTANGENT :enter lines 30696-38768
STON: enter lines 30810-39840



ANTENNA ELEVATION= 37.2 DEGREES.

GOES E

AZIMUTH= 165.7 DEGREES TRUE.

FURTHER OPTIONS:

STATION LOCATION:

45 N
85 W

TERMINATE PROGRAM - ¢
ANOTHER SPACECRAFT - 1

NEW STATION

OPTION#?_

° 2

Fig. 3. Sample printout, given the following input data:
Name of spacecraft: GOES E; Station longitude: 85; Satellite
subpoint longitude: 75; and Station latitude: 45.

trig subroutines are certain-
ly more involved than hav-
ing the functions directly
available in the BASIC dia-
lect, but you will notice this
only for your first run prior
to storing the program on
tape. Once the program is
in RAM, it runs so fast that
you will find it hard to be-

lieve that it is actually using
the involved subroutines.
The results are accurate
and fast, becoming another
useful tool for the active
satellite station.

My third and final article
will outline an antenna
tracking program for polar
orbiters.

Computer R T T Y pemoduiator

FSK-1000 |

$449.00 Lﬁ_L*'

FSK-500
$197.00

w127

iRL will now ship your FSK-1000 within 48 hours
on Visa or MC. No need to wait for months to

enjoy the finest RTTY demodulator.

For those

with the TRS-80 or other microcomputer, iRL has

the FSK-500:

the quality demodulator with no

hassel interface and the low price tag. TRS-80
software is $46.00 or $20.00 with above units.
Call or write for full details or see our ad in

the December,

v~ Reader Service—see page 179

1979 issue of 73 Magazine.

700 TAYLOR ROAD

COLUMBUS,

OHIO 43230

Cleggis
VHF
Headquarters!

SELECTED PRODUCTS FROM CLEGG AMND FRIENDSII

CLEGG FM-88 ANTENINAS BY:

Tﬂyls thws?eds KHZ ASE CUSHCRAFT,
-148.995 in steps.

CAP & MARS coverage HUSTLER, KLM, TONNA

Variable power (1-25w)

1 year warranty AMPLIFIERS BY:
MIRAGE AND

CLEGG FM-88S KLM

All of the great features of the FM-88 Plus

800 channel programable scanner POWER METERS BY:

CLEGG MARK-3 & FM-76 MIRAGE

12 channel crystal controlled

MARK-3 — 146-148 MHZ SSB TRANSCEIVERS BY:

FM-76 — 220-225 MHZ ICOM AND YAESU

CLEGG POWER

SUPPLIES HAND-HELDS

Four popular models YAESU & WILSON

PS-7A-7 Amp

Gl g, ] ROTATORS, TOWERS

PS-20A-20 Amp

RS-35A-35 Amp & CABLES

ALLIANCE

CLEGG CONSOLIDATED

ALL BANDER TIMES WIRE

AB-144 P BERK-TEK

Converts your "ALL-MODE " e

2 meter transceiver to General
Coverage Receiver.
100 KHZ to 30 MHZ R

CLEGGTT-2 —
Solid State Touch Tone —
encoder featuring /

automatic transmitter =~ ———¢

keying.

IF YOU'RE GOING TO DO IT ON VHF
YOU'LL DO IT BETTER WITH CLEGG AND FRIENDS!

CALL OR WRITE FOR DESCRIPTIVE LITERATURE

Mql:ommumuhons Corp

1911 Old Homestead Lane

Greentield Industrial Park East
~C3 Lancaster, PA 17601

(717) 299-7221
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JUST WRAP™WIRE WRAPPING RIBBON CABLE ASSEMBLY sInGLE EnD

100L e - 26 AWG Rainbow Coded flat cable
WHY CUT? WHY STRIP? WHY SLIT?
WHY NOT JUST WRAP? y SEN s wgucéﬁgm(gggpwc $3.55
W-1-B BLUE WIRE $14.95 o- SE 1448 VB LONG (T menty | 3425
WIW WHITE WIRE $14.95 = SE 1624 | WITH 16 PIN LONG DIP PLUG [ g3 75
WY YELLOW WIRE $14 95 oz : 24" LONG (609MM) .
IW-1R RED WIRE $1495 - SE 16-48_| WH S PINTONGDIFFTUG | 54.45
JUST WRAP REPLACEMENT ROLLS DIP PLUG WITH COVER FOR LISE
R-JW-B BLUEWIRE___ 50 ft. Roll | $2.98 WITH RIBBON CABLE
RJW-W|  WHITEWIRE 50 ft Roll | $298 %%
R-JW-Y YELLOW WIRE 50 1t. Roll | $2.98 'F.', > _HENELUG & COVER _
_ - R-JW-R | REDWIRE 50 ft. Roll | $298 i 16 PIN PLUG & COVER [3]
UNWRAP TOOL FOR JUST WRAP S S

[Juw-1 | UNWRAPPINGTOOL | $349 ]

E— JUST WRAP KIT

RIBBON CABLE ASSEMBLY DouBLE END

. ‘ .‘ FE 14- WITH 14 PINDIPPLUG —2° |} $3.75
TWKE JUSTWRAP KIT %4 DE 14-4 WITH 14 PINDIP PLUG — 4~ 53.85)
L I [s2495] DE1a8 | WITH14PINDIPPLUG_8" | $3.95
- [DE14-12 | WITH14 PINDIPPLUG — 12 $4.07
. “'HOBBY ~ WIRE WRAPPING DE 14-16 | WITH 14 PINDIP PLUG — 16" | $4.12
Dy ) T00L BATTERY POWERED DE 14.24 ] WITH14PINDIPPLUG —24- | $4.15
‘BW-26301 FOR AWG 26- 30 l $19.95 J DE 16-2 WITH 16 PINDIPPLUG —2" | $4.15
) TS eh ot T e o EoNE DE 16-4 WITH 16 PIN DIP PLUG —4 54.25
S aterieeEnoinCiCeCaEny D WITH 16 PIN DIP PLUG — 8 4.35
— DI WITH 16 PIN DIP PLUG — 12 54 47
BT-30 BIT FOR AWG 30 | $3.95 b WITH 16 PINDIPPLUG — 16°_| $4.52
BT-2628 | BIT FOR AWG 26-28 [ s795 D ‘WITH 16 PINDIPPLUG — 24" | $4.55
WITH 24 PINDIP PLUG — 6 $6 05
DE —WITH 24 PINDIP PLUG —8 ¢
HOBBY I.I!Rlll’ TooLs WITH24 PINDIPPLUG — 12" | $6 90|
- s o R DE24-16 | WITH24PINDIPPLUG — 16" | §7 10
e i DE 2424 | WITH24PINDIPPLUG — 24" | $7.70
..‘ [wsu-30 | REGULAR WRAP [$6.95 | (B DIP SOCHETS
s WSU-30M| MODIFIED WRAP [§7.95 | o = -
— Y= A 14 DIP 14_PIN DIP SOCKET $079
1 AT TREIGT sl 16 DIP 16_PIN DIP SOCKET $0 89
‘\ \ e = 24 DIP | 24 PINDIP SOCKET _ | 81 49
AN gL ] AWG Red Wor | £ 36 DIP 36 _PIN DIP SOCKET $249 |
304 30020 30 AWG Biue W " 07 40 DiP 40 PIN DIP SOCKET $2.99
30 ¥ 50 020 30 AWE Yeilm Wee . 07 —
30 W 50 0/ AWG Whete Wire | lon 0/
70 R 50 020 0 AWG, Red Wre 2 u-..LL 07 ‘ DIP IC INSERTION TOOLS
g8 50030 S Buc Wire T Lom, 16_J | 1 ‘: WATH PIN STRAIGHTNER
30 Y 50 030 30 AWG Yellow Wire 3 Long “ - X )
O W 50 030 T, Wte Wire § L Narrow profile. Pin straightener
\ \ AT TN T e built into tool. Automatic ejector.
30 8 50 040 ) AW Bur Wore 4 Long 123
30 ¥ 50 040 AW, Teiuw Wire 4 L 2 14-16 PIN
PRE-STRIPPED s L LA T T P ws116] oS iisenren[5349)
WIRE WRAPPING R 50 040 % AWE, Rt Woe 1 Lng 123
WIRE ST L AT L A PINS _R P P R mos, cmos -SAFE
Vrvsooso 3 AWG Yeliaw Wire O long o 30
Wire for wire wrapping 1 TWG Wiite Wre & tog 1 GROUND STRAP NOT INCLUOED
AWG-30 (0.25mm) RS AWG Ned Wie 5 Tong TTEPNNG
KYNAR® wire. 50 wires B e 00 D AW Bioe Wre € Log 1 3138 MOS-1416 cmos SAFE INSERTER | 7 95
pet package stripped 0" 50 060 0 AW, Vellow Wre & Long = 4-28 PIN_ 8005
1" both ends 0 W 50 080 TAWG White Wire 6 Long T8 | MOS-2428 CMO" SAFC INSERTER $795
ATHAK PENNWAL T . TR e e o %
TRI-(OLOR DISPENSER 36-40 Pin C(MOS-SAFE
[wb-30-TRI] TRI-COLOR DISPENSER | $5.95 | 1C INSERTION TOOL
{R-30-TRI_| REPLACEMENT ROLLS T $395] >
WIRE DISPEHSER Aligns bent out pins. Includes terminal lug for at-
{ Wo30B ] BLUE WIRE $3.05 \} ! tachment of ground strap.
| WD-30-Y | YELLOW WIRE $395
LD WHITE WIRE s GROUND STRAP NOT INCLUOED
{ wD-30-R ] RED WIRE $3.95
. MOSv‘Ol 36,40 PIN CMOS SAFE [w 95]
OISPENSER REPLACEMENT ROLLS INSERTION TOOL
R-30B8-0050] 30-AWG BLUE 50 FT ROLL | $1.98
R-30Y-00501 30 AWG YELLOWS0FT.ROLL] $1.98 DIP IC EXTRACTOR TOOL
R-30W-0050f 30 AWG WHITE 50 FT ROLL{ $198 Extracts all LSI, MS) and SSI devices of from 8 to
R-30R-0050] 30 AWG RED 50 FT ROLL | $198 24 pins.
YNAR
HOOK-UP WIRE [ ex1 | EXTRACTOR TOOL [s145]
HK-18 |18 AWG|25 FT S_OLID CONDUCTO_R_S‘
K20 [20 AWG[25 FT | SOLID CONDUCTOR S ° () 24-40 (MOS-SAFE EXTRACTOR TOOL
ah o ab 4K-22 22 AWG[50 FT| SOLID CONDUCTOR _B1 39 -
s, e K24 |24 AWG|50 FT | SOLID CONDUCTOR 5135 oy
. a ] HK-28 |26 AWG|50 FT| SOLID CONDUCTOR 51 35} Removes 24-40 pin IC's, .600” centers. C-MOS safe.
= SHK-18]18 AWG 25 FT [STRANDED CONDUCTOR[S1.20) Includes terminal lug for attachment of ground strap.
SHK - 201 0 AWG 25FT FY STRANDED CpNDUCTOR 98
SHK-22{22 AWG| 50 T [STRANDED CONDUCTOR[S? 35 GROUND STRAP NOT INCLUDED
SHK-24]24 AWG| 50 F T [STRANDED CONDUCTORE1 35
[SHK-26[26 AWG] 50 T [STRANDED CONDUCTORST 35 [[Eex-2_ T cmos SAFE EXTRACTOR TOOL [$7 95}
MINIMUM 0 R $25.00, SHIPP! HARGE $2.00 .Y NO ST ADD TAX
® . . DU DRPOREA J
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CM-500

PRB-1 DIGITAL LOGIC PROBE

® DC 1o > 50 MHZ ® Automatic threshold

® 10 Nuec. puise response reseiting

° 120K 1§ . ;‘ e ‘.15'\','36" logle

amilies

@ Automalic puise sirelching o Ryngq gxtended 101525 VOC
to 50 Msec. with optional PA-1 sdapter

@ Automatic ressiting memory e Supply 0.V.P. 1o : 70 VDC

® Open clrcuil detection « No swilches/no cadibration

DIGITAL LOGIC PROBE

[ere-1 |
PROTOTVPE BORRD [M-l00

TERMINALS 1.020 TEST POINTS. 188 separate S
point terminats. plus 2 hornizontal bus lines of 40 com
mon test points each

SIZE: 62" Wide. 5" Long
[CM-100]MODULAR PROTOTYPE BOARD [$25 95 |

[s3695)

PROTOTVYPE BORRD (M- 200
TERMINALS 630 TEST POINTS 94 separate 5 point
terminals. pius 4 bus hnes of 40 common lest points

each  gIZE 6" Wide. 3%:" Long
[CM-200] MODULAR PROTOTYPE BOARD] $16.45]

PROTOTYPE BORRD (M-300,[M-400

CM-300 and CM-400 have two separated rows of five
interconnected contacts each. Each pin of a DIP in-
serted in the strip will have four additional tie-points
per pin to insert connecting wires. They accept leads
and components up to .032 in. diameter. Intercon-
nections are readily made with RW-50 Jumper Wire.
All contact sockets are on a .100 in. square®grid
(1%, in. wide).

[cM-300] MODULAR PROTOTYPE BOARD] $9.95 |
[cM-400] MODULAR PROTOTYPE BOARD| $2.45 |

MODULAR BUS STRIP

CM-500 is a bus strip to be used in conjunction with
CM-300 and CM-400 for distribution of power and
common signed lines. Two separate rows of common
terminals, grouped into clusters of five. All contact
sockets are on a .100 in. square grid.

[ 5195 ]

{CM-500 ] MODULARBUS STRIP

JUMPER WIRES

50 Preformed wires, from 112 to 4 inches, 20 AWG
solid wire, white insulation.

[ Rw-50 | JUMPER WIRES ] s298 ]

“(LIP AND STRIP” TOOL

For cutting and stripping 1 in. insulation from 30
AWG wire.

[cas-130] CLIP AND STRIP [ srs8 ]
L [N A A
FORMYLENE OB TEFLON INSULATION
mMini SHERR

[wsio T wmnistear  [sass]
MINI SKEAR WITK SRAFETY (LIP

[Ms-20 T mint-sHEARWITH CLIP | 8595 |

ABS construction, 112 in. wide jaws.

[vve ]

WIRE WRAPPING KRITS

WH-2,WK-3 WK-3

WK-2-8 | WIRE WRAPPING KIT (BLUE) {$1295
WK-2-Y |WIRE-WRAPPING KIT(YELLOW) | $12.95
WK-2-W| WIRE WRAPPING KIT (WHITE) [$1295
WK-2-R | WIRE-WRAPPING KIT (RED) $12 95
[Wk-3B (BLUE)] WIRE-WRAPPING KIT [$1695]

[WK-4B (BLUE)| WIRE-WRAPPING KIT [§2599]

VACUUM VISE

[ $349]

WIRE WRAPPING RIT WK-5

BW.630, WSU-30M, CON-1, EX-1, INS-1416, TRS-2
MS-20, 14, 16, 24 and 40 DIP sockets, WWT-1
WO- 30-TR1, H-PCB-1

[ wk-5 | WIRE-WRAPPING KIT | $7495 |

MINIMUM 0RO
U 0 .

+” Reader Service—see page 179

f
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4 x 4.5 x ¥, in. board, glass coated EPOXY laminate,
solder coated 1 0z. copper pads. The board has pro:
vision for a 22/44 two sided edge connector. .156 in.
spacing. Edge contacts are non-dedicated for maxi
mum flexibility.

The board contains a matrix of .040 in. diameter
holes on .100 in. centers. Component side contains
76 two-hole pads.

Two independent bus systems are provided for volt
age and ground on both sides of the board

[H-PCB-1} HOBBY BOARD [ 5499 ]

TERMINAL BORRD

062 thick glass coated epoxy laminate. Qutside di-
mensions 6.3 in. x 3.94 in. Not plated

[A-pc-or TERMINAL BOARD

[ 3325 ]

Same_ specifications as A-PC-01 except matrix pat
tern is copper plated and solder coated on one side.

[A-Pc-02 T PRINTED CIRCUITBOARD | $595 ]

Same specifications as A-PC-01. Each line of holes
is connected with copper plated and solder coated
parallel strips on one side

$595 1

[A-PC-03] PRINTED CIRCUIT BOARD

Same specifications as A-PC-01. One side has hori
zontal copper strips, solder coated. Second side has
vertical parallel bars.

Frca]
P(C BORARD

The A-PC-05 features numbered contacts for easy
reference atong with a numbered matrix for easy
hote locations. Made of .062 in. thick epoxy lami
nate. 4.5in. x 5in. Edge Connector Board
[a-pc.os] PRINTEDCIRCUITBOARD | $545 |
Same as A-PC-05 except outside dimensions are 4.5
in. x 6.5 in. Edge Connector Board.

[a-pc-06] PRINTED CIRCUIT BOARD | $695 |
Same as A-PC-05 except outside dimensions are 4.5
in. x 7 in. Edge Connector Board

[A-pc-07 ] PRINTED CIRCUIT BOARD ] $895

PRINTED CIRCUITBOARD | $795 |

TERMINALS
WWT 1 SLOTTED TERMINAL 54 98
SINGLE SIDED
e TERMINAL Sae
WWIT3 IC SOCKET TERMINAL | 54 98
DOUBLE SIDED
LA TERMINAL $198

TERMINAL INSERTING TOOL

For inserting WWT-1, -2, -3 and -4 terminals
[ ins-y | INSERTING TOOL [s249 ]

P.(.B. TERMINAL STRIPS

IS- 4 4-POLE 1.39
- 2 19
T1S-1 $2 99

MODULAR TERMINAL STRIPS
T s179 ]

(3 per Package)

{_7s-emp | 2-POLE

P[ [ARD GUIDES
[ TR

[ s189]

CARD GUIDES

OUANTITY — ONE PAIR (2 PCS

PC [ARD GUIDES & BRALKETS

[[TRs-2 ] GuIDES 8 BRACKETS | $379]

OUANTITY — ONE SET (¢ PCS )}

0, SHIPPING CHARGE $2.00. N.Y. CITY

PC EDGE (ONNELTOR

44 pin, dual read-out, .156 in. spacing, wire-wrap-
ping.

[CcoN-1 ]| P.C. EDGE CONNECTOR | $349 |
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Design Practical PLL
and Timer Circuits

— program generates standard R and C
values for 567s and 555s

Ralph A. Giffone N2RG
111 Bay State Road
Boston MA 02215

I recently set out to design
a circuit centered
around the 555 timer-oscil-
lator and the 567 tone de-
coder. | was immediately
confronted by a problem
that is not uncommon
among amateur designers:
ridiculously obscure ca-

* HERTZ
* FARADS
» OHMS

DO -

Fig. 1. 567 tone decoder cir-
cuit.

A 5

pacitance values (or resis-
tance values) calculated
from standard design for-
mulas. To obtain these
capacitances, one must
then hook up two or more
capacitors in various
series-parallel combina-
tions. This is often tedious
and impractical. | there-
fore went to my newfound
friend, the computer, and
sought a program that
would give me a practical
solution to this problem.
Fig. 1 is the schematic
diagram and frequency de-
sign formula for the 567
tone decoder. The frequen-
cy of the decoder is deter-
mined by the formula,
f=1/RC. It is obvious that
for a given frequency there
are an infinite number of
possible RC combinations.
We do not, however, have
access to all values of R
and C, but only to those
standard values that are
manufactured. It would be
a simple task, | thought, to
have the computer take all
possible standard values of

14
15
15
14
16
17
178
18(¢
190
195
200
205
210

230 data 5.0+10.0+1.052,

350

or l=ttos
T 99%a(lY 4 then 170
1.

1

A
Frint
rrint
Fraint ¢

rrint "Rl
Frrint °Cl

"IR(AYF "ohms”®
*$1000000%Cs *nif

) let s=s+1

print
qanto 175
2930854, 791.014591.8738.995.696..798.2

end

Fig. 2. 567 program listing.



resistance and, at a given
frequency, calculate C for
all those values. The com-
puter would then select
those values of C which
were within 5% (or any
given tolerance) of stan-
dard capacitance values.
Thus, the aforementioned
pains of design could be
alleviated!

In Fig. 2, the program |
used for the 567 is listed.
The program is in BASIC
and essentially performs
three very basic tasks:

1. Input:

(a) The computer
receives the design
frequency specified
by user.

(b) The computer
internally determines
all standard values of
resistance
2. Calculation:

(a) The computer
takes the first re-
sistance and calcu-
lates C at the given
frequency

(b)1f C is a standard
value of capacitance
greater than .001 uF
(why mess with low-
value capacitors?),
then C is sent to the
output section.

(c) If C is less than
001 uF or not a stan-
dard value, tne com-
puter takes the next
value of resistance
and performs instruc-
tion 2.(a) with this re-
sistance
3. Output:

(a) The computer
receives value of R
and prints R.

(b) The computer
receives value of C
and prints C.

Now let’s get to the meat
of the program.

a(1),a(2)

Lines 10-30 are merely
the introductory print
statements. At 40, the user
inputs the frequency “f”.
At 65, the values of a(1)
through a(13) are read from
the data statement at line
230 (see Fig. 3). Note that
the values of a(1) through
a(6) are the significant
digits of the more common
standard values of capaci-
tance and that a(3) through
a(13) are the significant
digits of the common stan-
dard value of resistance.
These values of a(1)
through a(13) will be used
first to obtain all the stan-
dard resistance values, and
then to determine whether
the calculated capaci-
tance is indeed a standard
value.

Lines 80-110 take the
subscripted variable R(A)
and make it equal to the
significant digit a(l) multi-
plied by a power of 10
(10)). Essentially, it does
this (starting from 80):
A=1
J=2
1=3
R(M=a(3)x 102 = 1.0x 100
= 100 (Ohms)

A=2

1=4

R(2)= a(4)x 102 = 2.2 x 100
= 220 (Ohms)

A=3

1=5

R(3)=a(5)x 102 = 3.3 x 100
= 330 (Ohms)

You can see that we will
be able to store up to 66
values of resistance in R(A),
ranging from 1.0 x 102 to
8.2 x 107 Ohm. (Note that
for my purposes, 1 didn’t
want values of R less than
100 Ohms. This is up to the
designer and can be al-
tered according to his
needs.)

,a(i3)

SIGNIFICANT DIGITS OF
STANDARD RESISTANCE

VALUES

50,100,10,22,33,47,12,15,18,39,56,62,82

~

SIGNVFICANT DIGITS OF

STANDARD CAPACITANCE

VALUES

Fig. 3.

At line 115, we get a lit-
tle more complex. Within a
“for-to-next” loop, we have
two more ‘‘for-to-next’’
loops! We begin with the
first of 66 values of
resistance and at line 120
we calculate C. If C is less
than 10 ~9(.001 uF), then it
is bypassed and the next
value of resistance is used
to calculate yet another
value of capacitance. If C
is greater than .001 uF, then
we must determine the sig-
nificant digits of that ca-
pacitance and see if they

C 4 4 f
Set &

K1 4700 o

( » 1 ! if
et /

K1 J0000 ohms

1 D.01 ut

Set 8 ¢

Kt 2000 ohms

L 4.94%945 + -4 uf

Set & ¢
Rl = 4/000 ohms
1 Qo102 7866 E-3 uf

Set 10 ¢
R1 = 100000 ohms
€1 0.001

Edat.,

are close to the standard
values we desire.

At 130, we start dividing
C by the various powers of
10 until we get to the
power of ten correspond-
ing to the one of the capac-
itance. This will be when d
is greater than 1, yet less
than 10. For example, if C is
5.0 x 10—8 (05 uF), when
it is divided by a power
other than 10—8, it will
yield a quotient less than 1.
However, when H =S8,
C/10—H will be equal to
5.0. Thus, d will be equal to

Fig. 4. 567 sample run.
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| prefer

the significant digits of
capacitor C.

Next we go to 155 and
begin a process which will
determine whether d (the
significant digits of C) is
within 5% of the signifi-
cant digits of any of the
common standard capaci-
tance values. These, as ex-
plained previously, are
stored in variables a(1)
through a(6).

Let’s see how it runs.

When =1, the first
value of a(l), or a(1), will be
5.0. The instructions in 160
and 165 are such that if d is
5% above or below the

»

o
o
o

S Ab—D

¥
-

a4
+ 2Rg)C

44
+ 2Rg)t

Fig. 5. 555 oscillator circuit.
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standard value (5.0 in this
case), C will be transferred
to the output section be-
ginning in 190. If it is not,
the computer will see if d is
within 5% of the next stan-
dard value, and so on. If it
is not within 5% of any
standard values, C is by-
passed, the next value of
R(A) is selected, and the
whole process begins once
more. Please note that one
may select capacitors that
are even closer to the stan-
dard values if he makes the
tolerance less than 5%.
You'll note that in the pro-
gram for the 555 timer, the
capacitance selected is
within 5% of the standard
values. However, if you
make the tolerance too
precise, you may find that
there are no capacitors
that close to the standard
values and thus there will
be no output from the com-
puter

The program ends with
some print statements, giv-

list

05
10
15
20
25
30
35y
40

dim a(25)+R(77)

rrint "This erodram
erint *rrorer values
Frint
Frant
et
Frint

“555 timer-oscillator.”®

inent F

40 rrant

S50 Frant

60 let s—1

- for I-1 t¢
reagd a(l)

t I

rrint

77 w1l *The

78 +1int

7 rint "anency of

8 let A=1

HG 1et K-

v0 for J-2 to 7

?L for 1=3 1o 13

100 let K(A)=a(l)x107J

14

" tHoL

10 letl K(E) K(A)
let A=At1
119 let K B
129 ne-t
1 e t
1 for A-1 to 66
1 tor B=1 1o 66
140 let €C=1,44/((R(AI42XR(K) I %kF)
10 107C 9) then 195
170 H- 1 to ¢
1% i 07 (=-H)
1 W 4 then 170
1
H
1 to 6
f .999%%a(l) -d then 190
1t d 1.0049%3(1) ther, 210
et 1
1k
et A
t 3
00® b 720 e
t "R(A="3R(A) i "ohme "
SO 1 rant "K(E) °"FR(RF)?"ohms*
2 print " 1000000X( 5 "if "
4 t1

4 rint
o to 1
JA0
3150 end

9

15 desidned to select the °
of resistance and cara-*
*citance for the rrorer orerastion of the®

‘Enter the desired freauency of oscillastion®

following values of resistonce *®
*anii caracitance determine the fre—*

Aald 1e0r10,001.092.093.354.791.071.59v1.H23.9900696..798,2

Fig. 6. 555 program listing.

ing us the results of the
computer’s long, hard
work. (It takes a few sec-
onds!) All we need to do is
enjoy the fruit of its labor!

Fig. 4 shows the printout
as the program is run.

In Fig. 5, we have a more
complex design formula.
For the oscillation frequen-
cy of the 555 timer, we
need to use two resistors
and a capacitor. Fig. 6
shows the program for this
circuit. Note that the pro-
gram is identical except for
some additional lines.
What I’'ve done is generate
two sets of standard
resistance values, R(A) and
R(B), and calculated C for
the 662 possible combina-
tions between them.

One thing that might be
confusing is the logic used
in selecting the order of the
data in a(1) through a(13).

Studying Fig. 3 may clarify
it for you. Some values are
needed only for the capaci-
tors, some only for the
resistors, and some for
both. Thus, it was neces-
sary to order the data state-
ment that way. If you wish
to write your own program,
consider these things. (Also
be certain to make one of
the values of a(l) equal to
10.0. Even though you have
the digits 1.0 for the lower
values of capacitance, the
program will not work for
significant digits of 9.99,
etc., unless you have a data
of 10.0 included.)

As you can see, the pro-
gram is flexible and the
reasoning can be applied
to more complex formulas.
So, next time you have a
design problem, put away
your scratch pad and take
out your computer! il



Call

ORDER YOURS TODAY!

“*"INEW . CLOSE-QUTS:2**
ATLAS
RXTID Receiver
RX110S Receiver
PS110H Power Supply
MM-110 Mobile Mnt
215X w/NB

ALLIANCE
HD-TY Heavv duty rotor

ALDA
{05 w/NB, Xtal cal., mlke, bracket
PS 115 Power Supply

CDE
CDE-44 Rotor

DENTRON
1KW Amp

MLA-2500B 2KW Amp
Clipperton L 2KW Amp
MT-2000A 3 KW Tuner
MT-3000A IKW Tuner
WV-1 VHF Power SWR Meter
WP-2A-HF Peak Reading Power/SWR

Meter
PS-20-VOM SWR Power Meter
PS-10-VOM 'SWR/ Power Meter

ICOM

iC-T01 w Power Supply
[C-211 2 meter all mode
IC-215 2MFM Portable
IC-202S 2M SSB CW Port

1C -402 430MHZ SSB.CW Port
IC-2PS Power Supply

1C-3PE Power Supply
1C-EX1 701 Interface

[C-30L 430 MHZ Amplifier
IC-EX106 FM Option {551 551D}
IC-EX107 Vax Option (551
1IC-EX108 P. B. Tune (551

KLM
15-160 BL 2 M Linear Amp.

SWAN

FS-2 Field Strength 'SWR Meter
FS-1 Field Strength Meter

SWR-3 SWR Meter

WM-2000A H.F. P.E.P. Meter
HFM -200 Mobile Power 'SWR Meter
WM -6200 VHF Power 'SWR Meter
WM -2000 HF Meter

TEN-TEC
KR-20A Kever

YAESU

FV-901 VFO

FT-101DC Converter

YC-5008 500 MHZ Freq. Counter
YC-500J 500 MHZ Freq. Counter
YO-101 Scope

YC-221 Display

FT-127RA 220 MHZ Mobile
FT-7B Transceiver

FT-101Z Transcewer
CPU-2500R 'K 2 Meter mobile

95

299.

839
549,
154

59
1]

59
41

1-203-667-081 1

**_USER_ EQUIPMENT::
ALLIED
A-2817 Xevr. w/PS/Spkr 3429

ATLAS

210X Tspeclal Edition) w/N. B 429
215X w/N. B., DMK 429
200PS Power Supply €

COLLINS

-3B Revr 849
78-5+3 Revr 479
KWM-2 (Round Emblem) Xevr. 1099
KWM -2 Xevr 599
KWM2-A Xeve 7985
518F-2 Power Supply 149
LC-1-32S Processor 69

CLEGG
Zeus 331 6 & 2 meter Xmtr 89

C.T.G.
Magnum Six Speech Processor 69

DRAKE

2B Revr

R-4B Revr

T-4X Xevr

TR-8 w N.B

MS-4 Speaker
AC-4 Power Supply
7075 Desk Mike
2EQ Qmult spkr

DENTRON

WP-1A 2KW Power/SWR meter

HF-200A Xcvr. w ‘HF-ACS P.S.,
Mike 559

80-10 AT Tuner 39

ELECTRONIC RESEARCH CORP
SL -85 Audio Filler

HAMMARL UND
HW.-TT Revr

HENRY
760 AL10 w/PS 12298 Suppiy &
Cabinet

HEATHKIT

SB-303 Reve

DX-60 Xmtr

SB-220 2 KW Amp

HW-104 w/P.S., Spkr., CW
Filter, N.B., Mike

SB-634 Station Console

1ICOM

IC-235 Xevr

1C -22S Xevr. w/5/8 wave ant
1C-215 « /BC-20, xtals
1C-202S SSB/CW Port
IC-3PA D.C. Supply

1C -245 Xevr

WE TAKE PHONE OROERS OR SHIP C.0.0.

Call
or Write
for your

master chaige

We Sell and Service the Following

JOHNSON
278 Wart Matchbox

59

275 Watt Matchbox w ‘SWR Meter 119

XK ENWOOD

R-300 Revr
TS-600 Xevr
R-820 Deluxe Revr

KLM
i0-160BL Linear Amp

NATIONAL

- cvr. w/'PS ‘Spkr

REGENCY
HR-8 Xcvr
HR-2 Xevr

239
549
59

189

SBE
Model 38 Xevr. w digital read

P.S. ‘Spkr

TEN TEC

Triton 1V Xevr. w/CW Filter
Trlton 1 Xevr. w/252 P.S

244 Digital Display
Argonaut w /210 P.S

TEMPO

Tempo One Xcvr. w AC One,

[BSS)

YAESU

FT-301SD Xevr w/CW Filter

Processor

FT-301D Xevr w 'FP-301, PS

& Spk

696

FR-101S Revr. w/6 meter

Conv., FM, Xials

499

FT-901DM Xcvr. w,CW Fiiter 1029
Pt

FT-7 Mobile Xevr

319

FTV-650B 6 meter Transverter 169

New and Used Equipment:

Alda
Alliance
Ameco
ARRL
Atlas
Bencher
Bird
B&W
Callbook
CDE

CES
Covercraft
Cushcratt
Dentron
Drake

DSI

ETO Alpha
Ham Key
Hustler
Hy-Gain
ICOM

JW Miller
KDK
KLM
Larsen
MFJ
Microlog

Mirage
Mosley
Murch
PIPO
Robot
Rohn
Saxt
Shure
SST Electronics
Swan

Telex

Ten Tec

TET Antennas
Trac

Unadilla

VHF Engineering
Vibroplex

Wi

Wils

Wire

95 Kitts Lane, Newington, Conn. 06111
“Near ARRL Headquarters”

Connectlicut Residents Call: 203-667-0811
OPEN MON -FRI. 10-6 » THURS. 10-8 PM. « SAT 104
EASY DIRECTIONS: Rt. 15 South 2 blocks past McDonald's (Berlin Turnpike)

super quote
today!

WE EXPORY
(Sub-Dealers
wanted in
foreign countries)

SUB-DEALER INQUIRIES INVITED! (Send letterhead for complete package)

+” Reader Service —see page 179 g5



Dex French, Jr. K4TSY
142 Stoney Ridge Dr.
Longwood FL 32750

DUPECALL... for Your Next Contest

— let your SWTP do the duping

X} Q contest, CQ

contest. This is
K4TSY calling .. . K4TSY,
this is K4HTU, over...
Err, uh.. K.. 4. ..
H...T.. .U Um, let me
see now, have we worked
before? (Much scram-
bling follows.) Just a min-
ute, OM, I'm checking to
see if we have worked
earlier in the contest
(more fumbling). Gee, |
can’'t seem to...oh yeh,

looks like we already
worked earlier. Do you
agree! Over. This is
K4HTU ..  well, if you
say so...but I'm not
sure either . . .~

Does this sound familiar?
For me, it was all too often
the case. | do keep a dupe
sheet, but | find it very hard
to keep up during a rapidly
moving contest. (For the un-
initiated, a dupe sheet is a
list of the stations worked,
organized to facilitate the
checking of station calls
during the contest) This
sheet is normally arranged
by call area, or simply al-
phabetically for DX

I never found a good way
to do it by hand, so |
thought of using my micro-
computer (an SWTPC 6800
machine) to help the cause.

TAQG

The result is the program
that is presented in this arti-
cle. 1 call it DUPECALL
(Listing 1).

How To Use It

The program has two
start-up modes, cold and
soft. The cold start is like
starting with a clean
piece of paper; it clears
memory and starts you at
the beginning. The soft
start just lets you jump
back in where you left off
(more about that later).

When loaded and started
at $0100 ‘‘cold start,”
DUPECALL will respond
with a prompt, a “greater
than” sign, “>". This tells
you that the program is
waiting for an input. You
type in the call to be record-
ed (up to 6 characters long)
and end the field with a car-
riage return (CR). The CR
tells the program that you
have completed that par-
ticular call. Then, upon
receipt of the CR, a check is
made through all preceding
memory. |If no dupe is
found, the prompt is
changed to a plus, "+ . If
you want to add it to the
list, type another CR; if not,
type a minus, “ —". The pro-
gram will delete the last en-
try from the file and return

- file,

the prompt "> to indicate
that it is ready for the next
entry.

The input field is
limited to 6 characters,
so if you try to type 7
characters, the program
will respond with “ER-
ROR.” Erase that entry
from the file and return
the prompt. This is also
the way to correct a
mistake. Just fill the field
to “overflow,” accept the
“error’” message, and try
again after the prompt.
You are forgiven.

The program’s reponse
to a dupe is a message to
that effect, but the last
call is left on the screen
and the dupe message is
typed under it for later
reference. The duplicate
call is erased from the
as with the error
mode above.

If you want to exit the
program, just respond to
the prompt with a “less
than,”” '<’’, character.
The LT will cause the pro-
gram to make a clean ex-
it. The top of file address
is recorded at the begin-
ning of the file and con-

trol is returned to
MIKBUG.
The idea of a clean

program exit is useful for
more than just the soft
start. The memory, load-
ed with calls (your file),
can then be recorded on
cassette tape. Then, with
another program, like
TYPECALL (Listing 2),
the same data can be
printed out. Actually, it's
a good idea to stop once
in a while to record the
data file on tape, just to
protect it. Use MIKBUG
PUNCH and save DUPE-
CALL and its file togeth-
er. Put $00B3 into loca-
tions $A002-3, the contents
of $0200 into locations
$A004-5, and type P.

The soft start point
allows you to get back into
DUPECALL wherever you
left off. Just type “G”, and
when the prompt is re-
turned, you are back in
DUPECALL, ready to con-
tinue entering calls for
more duplicate checks. If
you have used TYPECALL,
be sure to reset the restart
vector to $0113 before typ-
ing “G” Start TYPECALL at
$0030.

The program as pre-
sented runs in 4K of
memory and holds just
under 600 calls in that
much memory. If you
have more memory avail-



able, change location
$0109 to suit your needs.

Overview
A first look at the
assembly listing may

scare you, with all those
jumps and branches.
Bear with me and Il
show you how it works.

The program is divided
into two parts. The first sim-
ply writes the inputted
ASCII characters into mem-
ory. The second checks the
preceding memory for a
duplicate string of charac-
ters.

The input, as written into
memory, is organized into
fields of 6 characters. This
means that calls up to 6
characters long are stored
together. The calls are

packed serially every 6
memory locations. The sec-
ond half of the program
compares the trail field,
character by character,
with the characters in the
table of fields before it. If
no duplicate is found, the
prompt is replaced by a
"+, as mentioned above.
The program recognizes an-
other CR as the go ahead to
leave the last call in memo-
ry alone and return a
prompt. A minus is recog-
nized as the indication to
delete it. After doing so, the
prompt is returned. TYPE-
CALL just prints the file out
in columns. The printout
will stop after each 15
(30034) lines for viewing on
a CRT. But a CR will cause
the printout to continue. |

have placed the origin of
TYPECALL so that it resides
just under DUPECALL for
convenience in recording.

Functional Description
Here is a functional
blow-by-blow description
of the program itself: Begin
DUPECALL at $0100 for the
cold start. This will load
$0200 through $OFFF with
spaces ($20). The restart
vector ($A048) is set for soft
start ($0113). A prompt is
written to the terminal by
PDATA1 from the string
starting at $00BD, which
leads into INEEE, where
characters are entered into
memory sequentially, 6
($0139) at a time. If more
than 6 are entered, then
PDATA1 at $0142 prints the

error string ($00C1) and
backspaces to the start of
the field ($015F).

With the trial entry field
complete with a CR,
DUPECALL jumps to
“TEST’ (%$0178) and
backsteps to find the
start of this trial field. The
start of the table is super-
ficially set to $01FC, and
this location is compared
($0190) with the data in
the first field location. If a
match is found, each
location is checked until:
1. the field is a complete
match and DUPE s
printed ($301B0); or 2.
there is no match ($0196)
and the table field pointer
is stepped to the start of
the next field (301A2) and
tried again.

7E PRATAL €0y EQ7E yF £} 06 BEE cree b
a¢ INEEE Erg\g E]1AC 1 5! 04 fg TESTI FULL..CONTIUT
5 3 § 5 iCB
i B el : B e e
¢ ) i3] 8 TEST PROCFLE /1TH COMPARI SO
83 ore 38 00 sEFOUT  STX LEG
83 SUFO RMA c EJ E3 P CONTRL RETUR! TO _MIKBUG (EXIT)
85 113 S F 86 20 ERASE  LPAA 1320 ERASE ROUTINE
i T e i
BB BUF& RME 2 iy A7 00 AN X STEP POINTER BACKHARDS
gpT  Bac 6 X AND REPLACE SPACES
BD 0D 0A PRONPT DB $000A 7 A7 00 A X
BF 3E 04 FDB 3E0Y4 3 X
g3t . EOR FCC  /...ERROR.../ A a7 00 STAA X
gl i
€8 52 2E 0 A7 00 STAA X
€A 2E 2E 2 0 Bix
éc du Fcs 3o $ A7 00 STAA X
¢h 0A DUPF  ECB 0A 18 CLRR
CF 24 FCC Jeeessancesssanses DUPE ssaassssnasessnnne 7 A7 BFR fRA RFr THIS 1S A RRANCH | SLAYIN
g 24 24 § Bt 85 ST STX BUR)
82 : : (B: 'f:;; STFP BPAINTFP RACK G
07 74 2a o nEX
mih : i
n A B9 Ix  Auf
OF 30 4u 9 Ne BP 3k
E; g 8 4 CF 01 FC PX JFEILRFG-t TI'IS SFTS UP_TUF TFST_POINTFF
1 DF B7 TX BUF2 TO A DUNE'Y START POSITION
o 1 AN
E9 74 7A f A 00 cont rAA X COMTINUF CHECK
Ed 14 24 E 0 Hx
D 2A 2A 0 DF 38 TX BUF4 CHECK EAC'I FIFLD
b 42 24 3o i b, g
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EES A 2A 8 DF BA nx,  OUFL
F8 Ou ECB u
QFC 0D 28 PLUS EDB igbza 4f £0 éi Eon
OFE 00 04 FDB 0004 Ag HxC i
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D P A3 28 o - — MOVE AHEAD TO NEXT FIELD
5
+  THIS tS THE COLD START POINT AG 20 Ea BRA N
A MU i’ W §I§ BVE
T IR B BE qanig soe v e
182 §§ §§ HEIN t?ﬂ x40 ‘ F03E Boans raM wiTH spAcES B9 Gk 29 G P 55k PRATAL  DUPE MESSAGE
107 08 10X UNTTL MEMEND 1S REACHED 2 BF B8 LRR BUFY
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BN JSR A R M 2
2% BF & LAY By ’ CRTART 0100 Sgpr gggg EOR g h ERALE 2 13
47 201 BRA  FRASF ERASF ROUT INF s FOp 0 [Lsrn GETAUT 0189
49 7 00 AC) ?TAA X INFFF EIAC MFMFENN 9FFF inl} 112A NF IN nins
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Listing 1.
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E1AC INEEF sgu E1AC
F1DI QUTEET FQU EIP]
EOF3 CONTRL  £QU EQF3
0200 FILREG 53‘\* S{g‘"’
ARG {20
FLDCNT  RMB
LINCHT  Rue i
SHFENT g
.
ORG 30
CE 02 02 STRT LDX 320sec2 sTART OF FiLE
67 21 M SBRR Hiowr  HINEScASRIPACE
6 0u toAs  hy STRRTCPELD count
3 STAB  CDLCNT COLUMN CDUNT DN LiNE
1 D1 berh  oh9Ree BoThG
L§ ) HLIN ﬂr‘ig 8ot REL Y Tnd?
i A LDAA  130A
yh D1 JsR - QUTEEE OUTPUT LF
44 D1 %R bt QUTPUT CR
It LDAB  COLCNT START FIELD CDUNT
I STAB  FLDCNT FIELD DN LINE
e bqgg LINCRT LINE COUNT ON PAGE
7 B INP
SIAZ  LINCNT LINE cOuNT
LDAB LDCHT IELDCNT DN LINE
or %% 3R OhfRee  30MEGruv
LDAA  ¢8 CHAR PER FIELD
CHCO $IAA  GHRCNT HARACTER COUNT
i 01 JSR DUTEEE QUTPUT THE CHARACTER
7 96 LDaA  CHRCHT CHAR COUNT
P hgpo e L
FuA BEdA © CHARACTER COUMT
9 2% £f gel CHCO HEXT CHARACTER
A ] EIELD ON LINE
320 C BRA NLIN TO MEXT FIELD
IR I - (N L
250 ENE ct¥bur toe UTRER Sur
€208 BRA NXP YES, HEXT PAGE
E 7E EQ E3 GETOUT JWpP CONTRL EXTT TO MONTTOR
&

mZ
oo

E
NO ERROR(S) DETECT

Listing 2.

NEW

Terminal Unit
| Keyboard & CRT
SKT-170

MRS100 FEATURES:

« Connects directly with any ASCII or Baudot
Teletype®/Terminal

» Operates from 1 to 150 WPM with Auto-
Sync

« Displays WPM rate ot copied signal plus
FIFO bufter status

« Contains a built-in 80 Hz bandpass filter
and sidetone oscillator.
$295 Assembled & Tested ¢ $225 Complete Kit ® $95 Partial Kit

The test is complete
when the table pointer
equals the first location of
the trial entry field (301AC).
A plus will replace the
prompt, and the location
counter (pointer) is set to
the start for a new entry.
DUPECALL then waits for
disposition (keep it or not)
of the last entry.

If a dupe is found (#1
above) and so indicated,
the trial field is erased
(ERS), starting at $01CB.
Control is returned to BEG
($011F) for the prompt, and
soon .. .

To exit, type a <" in
response to the prompt
(3012D). The pointer to
the end of the file is
stored in location $0200
for use in soft start, and
then control is returned
to the monitor. If you
type a "<” in a location
other than directly after
the prompt, the program
will ignore the exit re-
quest and treat it as just

another character in the

field.

Soft starting at $0113
simply reloads the index
counter (pointer) with the
contents of $0200, the
location of the end of the
data file, and you are
cleanly back to ""BEG”
for a prompt then to INEEE
as before.

it really works nicely and
is fairly fast. With my 4K
machine, it takes about 2
seconds to check from
$0202 to $0FFF. | can wait
that long! Further, my 4K of
memory will hold 4096 —
512/6 = 597 calls. That's
not a bad weekend of con-
testing for one guy. | can
hardly talk after 500 con-
tacts!

So, there you have it, a
program to keep your
check log for you and
check for duplicates with
each entry. | have used it
often and found it very
useful. | hope you do,
too.

XITEX IS RTTY FOR ASCII

® ASCII » Baudot TU/CRT with Morse Compatibility (MRS-100)
* 170/850 Hz shift Modulator/Demodulator

* All TU controls front panel located for ease of operation

* AUTO IDENT/256 word message (optional in PROM)

* Available January....Write for complete details

MXITEX MORSE TRANSCEIVER

NEW FROM XITEX...ABM-100

Universal Converter ASCIl ¢ Baudot * Morse
The ABM-100 is a universal code converter
for translating between ASCII and Baudot,
or between Morse and ASCIl (or Baudot)
Also used as a TTY® speed converter.
Assembled and tested the ABM will operate
from a single +5V supply and sells for $129
Write for complete details .
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INNOVATION IN
 AMATEUR

RADIO

For over 18 years, 73 Magazine has been the innovator in amateur radio.
73 led the way to developing the use of solid-state circuitry, and was the
first to promote such things as SSTV, radioteletype, computer applica-
tions for radio communications, and single sideband.

Radio electronics has changed as 73 has changed. Ever notice how other
magazines published in the field of radio electronics are just like the ones
before them? Same old subjects in every issue, same predictable views,
same old editorials ... try to find it in 73 ... you won't. In one issue you
might find building projects and information on antennas, moonbounc-
ing and mountaintopping; in the next issue you might read about com-
puters, radioteletype, or traffic handling.

FREE TRIAL COPY

Write today and we’ll send you your first copy with absolutely no obliga-
tion ... that’s right, if you're not completely satisfied after you've read
your first issue, just write “CANCEL” on your invoice and send it back to
us ... thefirstissue is yours to keep —on us! In addition, we’ll guarantee
every issue of your subscription . . . if you're not satisfied with your first
—or your eleventh —issue, we’ll refund your money on all remaining
issues. Call in your order today and get your new subscription started for
$15. .. half the price you'd pay on the newsstand. Have your credit card
handy and call us toll-free at (800) 258-5473.

$15 one year $45 three years

—73 Magazine * POB 931 » Farmingdale NY 11737—— —



This gadget fits into most dashboards no strain even in a tiny sports car like the Mazda RX-7 and
once you have it, every trip is like flying a 747. The darned thing tells you the time, how fast you're going, how
tar you've been on this trip or since the last regassing, how many miles per gallon you're getting, either at the
instant or the average on the trip or gallons per hour at the moment or for the trip temperature outside

inside {or coolant temperature, it you prefer) oh, it has an elapsed time for the trip, a stop watch, lap
time, an alarm how much further for your trip, how many galions more the trip will take, how much longer
for the trip at your present average speed yes, it gives you your average speed for the trip. You prefer it in
metric, no strain liters remaining, etc. Did we mention that it also has cruise control either at a speed set
on the control board or at whatever speed you are traveling? The Compucruise will keep you busy and enter
tained during any trip telling you more than you will ever want to know

The Compucruise is not difficult to install though it does connect to everything except the cigarette
lighter. Until you've tried computerized travel, you haven't found out how much tun driving can be. It will work
on any car not having fuel injection and there is a tront-wheel drive accessory gadget available for only
$4.40-#P001 (regularly $5.50)

The price for the Compucruise is regularly $199.95 and a bargain at that price. We'll sell you one of these
tantastic gadgets for $159.95 with cruise control (Model 44-#P002), and $127.95 without (Model 41-#P003).Send
money and start having fun!

It you enjoy driving, you’re going to get a
COMPUCRUISE. Once you see what it can
do, you just won’t be able to live without it.

Ever had your car stolen?
The first reaction is one of disbelief
you know it was right there!

What you want is a modern combination lock on your igni
tion The Steal Stopper. It’s easy to install and almost im
possible to defeat. You can by-pass it, if you want, for parking
attendants or a car wash. Other than that, you set up a secret
four-digit code and only you will then be able to start the

MAIL ORDER Mlcnos »M128 car even if you leave the keys in the ignition. Of course, it

Dept F73 « PO Box 427 * Marlboro NH 03455 P e

This protection retalls for $50 but we have a special for
Phone: (603} 924-3041 you at $39.95. Don't procrastinate. Order #P004

Steal Stopper
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PROCESSOR TECH
HARDWARE

Processor Tech Video
Display Module—Memory
mapped video for S-100, ex
cellent condition
#D009-$144 each
Processor Tech ROM/RAM
card—Contalns 1K RAM
empty slots for 12K ROM
S-100, excelient condition
#D007-376.
Processor Tech 3P +S 11O
card—Three parallel ports,
one serial port, S-100, ex
celtent condition
#D008-$116 each
Processor Tech 16K Static
RAM card—450 nanosec
onds, S-100, excellent con
dition. #D010-$199 each
Processor Tech 2K ROM
card (kit)— Empty board
S-100, new. #D011-$17.20
each
Processor Tech 2K ROM
card—Empty board, S-100
excellent condition. #D012
$25.20 each.

PROCESSOR TECH
SOFTWARE

Processor Tech Extended
Disk BASIC—This is tull
disk BASIC on 8" disk for
HELIOS Il disk controllers
with PTDOS and greater
than 16K. #D015-380 each.
Extended DIsk BASIC on
cassette—This is the same
as previously mentioned for
the Disk BASIC trom Pro
cessor Tech. Needs more
than 16K. #D017-$72
Extended Cassette
BASIC—This includes all
file operations, advanced
functions for doing more
than playing games, for
SOLOS, CUTTER, and CON
SOL Monitors. #D016-$22
each
BASIC 5 from Processor
Tech—This is a simple
BASIC tor a SOLOS, CUT
TER, or CONSOL Monitor
and 8K of RAM. #D013
$11.60 each
Processor Tech GAMEPAC-
tor above BASIC —Vanous
simple games. #0014-$11.60
each

PROCESSOR TECH SOL

4
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SOL Computers—8K
Memory, $-100, excetlent
condition. #D004-$980 each
TREK-80 on cassette for
SOL —This is one of the
best real time space games
available today; needs 8K
#D005-511 each

Electric Pencil on cassette
tor SOL —Word processor.
needs 8K. #D006-380 each

LIMITED SUPPLY
73 MAG. AUG. ‘79

Contains controversial article
You Can Watch Those Secret TV
Channels.” Order #M001-$5 each

COMPUCOLOR
HARDWARE
Compucolor Computer 8001
(use as computer or 75
MHZ Color Monitor)—8K
RAM, BASIC and DOS in
ROM, good condition
#5025-31500 each. SPECIAL
PRICE
Compucolor MintFloppy
5% inch, good condition
#5026-$525 each. SPECIAL
PRICE.
Compucolor 8K RAM card
—Static RAM, good condi
tion. #5027-$200 each
SPECIAL PRICE
Compucolor Floppy Tape
Drive—Uses eight track car
tridges, good condition.
#5028:$70 each. SPECIAL
PRICE

BALLY GAMES

Bally VideoCode Cassettes
They consist of two

games: Speed Math and

Bingo Math. #D029-$16

each

ABACUS
Abacus Paperweight
Hefty, brass, excellent con
dition #5024-$3 SPECIAL
PRICE

POLYMORPHIC
HARDWARE
PolyMorphic Video Terminal
Interface—Memory mapped
video for S-100 bus, good to
excellent condition
#5044-$150 each. SPECIAL
PRICE
PolyMorphic Video Terminal
Interface {(used)—As above.
#S045-$100.00. SPECIAL
PRICE.
PolyMorphic CPU—8080
CPU for S-100 with Poly
monitor in ROM, excellent
condition. #5046-$100 each
SPECIAL PRICE
PolyMorphic Cassette Inter-
face—Plugs into Poly CPU
only, new. #D047-$29.60
each
PolyMorphic Printer Inter-
face— Plugs into Poly CPU
only, new. #D048-$29.60
each
PolyMorphic S-100 Cabi-
nets—Nice 5 slot S-100
maintrame, good to excel
lent condition. #D049-$248
each

POLY-88 ACCESSORIES

3 Parallel Keyboard—Good
condition. #5001-350 each
SPECIAL PRICE
Software on 5% —This is
system software that re
quires a PolyMorphic Disk
Controller in a System 88
Cabinet. #D002-$100
Electric Pencil— #D003-$80

NORTH STAR

HARDWARE
North Star Floating Point
BASIC card—With special
BASIC, new. #D0059-3287
North Star Floating Point
BASIC card (kit)—With
special BASIC, $-100. new.
#D0060-$207

North Star Floppy Disk Con-

troller card—Single density
S-100, new. #D0061-$248
$-100 Edge Connec-
tor—Gold Contacts. new
#D050-$.20 each

Extender Card for S-100
{kit)—New. #D051 $24 each

QUASAR VIDEO TAPE
RECORDER

Records color or black and white
up to 2 hours, oft the air, or records
one program while you watch
another. Camera input to make
your own tapes, pause control for
editing. These $1.000 VTRs were
demonstrated and come with new
warranty. SPECIAL PRICE is
$475—extra bonus—free $100
worth of new tape with each order
Limited supply. Order #P0C5

MUsIC
Sottware Technology S-100
Music system on cassette
This is an S-100 Music
system: contains the proper
hardware. #D0058-519.60
each

COMPUTER TRAINER

1

JASIS COMPUTER:-IN-A-
BOOK—8080 Microcomput
er, comes built into training
manual. excellent condi
tion. #D020-$240

ICOM
DISK DRIVE

ACCESSORIES

ICOM Dual Disk Drive
Single density. 512K
storage, S-100 controller. 1n
cludes CP/M ROM, good
condition. #S030-$1500
SPECIAL PRICE

ICOM PROM and 8" Disk
tor SOL FDOS—This disk
requires an ICOM S-100
Disk Controller instalied n
an S-100. #D031-$160
ICOM CP/M on 8" Disk for
S-100— Requires an ICOM
S-100 controller in an S$-100
cabinet. #D032-$100

ICOM FDOS-Il on 8" Disk
for S-100—Requires an
ICOM S-100 controller in an
S-100 cabinet. no documen
tation #D033-$180 each
ICOM FDOS-Il on 5% " Disk
for S-100—Requires an
ICOM S-100 Mini-Floppy
Controller in an S-100
cabinet. #D034-$168




IMSAI HARDWARE

1 IMSAI 8800 Maint-ame
S-100— Excellent condition
#D0047-3839

1 IMSAI 80/15 S-100 Develop-
ment System— Partially

R MAIL ORDER MICROS .-
#50048-3525 as is SPECIAL Dept F73 « PO Box 427 * Mariboro NH 034585

e Phone: (803) 824-3044
S 801155100 Develop Inventory

ment System—Ki’, main PHONE INTERFACE

frame cover missing, needs i

a CPU card, excel ent con 2 :;»g;x)n ::‘oo:::;ls to any c‘ea ra nce

G, L0 LY &6 i phone, originate only. good
SPECIAL PRICE.
condition. #5021-$165 each
2 IMSAI 4K RAM card—S-100
ood condition. #D0055. SAIHAL LY
9 2 Novation Modem

$69.60 #3103A—Connects to any
phone, answerforiginate
good condition. #5022-$200
each. SPECIAL PRICE

1 Novation Modem #43—Con
nects to any phone,

TDL SOFTWARE
CASSETTE

1 TDL 12K BASIC V2.1 on
cassette—Same as disk
version. #D0069-322

HONEYWELL

15 Honeywell ASR-33 Communi-
cations Consoles with TTY
paper tape reader and punch
Used, working when removed ,
from service. Shipped freight t TDL System Pack—This i
collect or you pick up. Weight the same as the Disk Pack
300 Ibs. $395. Order #P006 HRGNZOIIBY

IMSAI
SERIAL I/O CARDS

pmsaliSenalll/Ofcerd originate only, good condi
BE— e SEHED pEAR, (] tion. #5023-$165. SPECIAL
RS-232 control. S-100. good PRICE
ondition. #D0050-3188
5 IMSAI Serial /O cerd 2-2
{kit)—Two serial ports, full
RS-232 control. S-100. new
#D0051-3124
2 IMSAI Serial I/0 card 2-1
{kIt)—One serial port, full
control RS-232 coritrol
S-100, new. #D0052-$100

VECTOR GRAPHIC MOUNTAIN
$-100 DL TEXT PROCESSOR HARDWARE

Vector Graphic ROM/RAM 2 TDL Text Output Pro- 7 Mountain Hardware AC
card— 12K empty ROM cessor—Text processor Controller ’flemo(e AC out
sockets. 1K RAM. excellent #D0074-516 let control. S-100. new
condition. #D0078-$119.60 1 TDL Text editor—Nice #D040-$100 each

5 Vector Graphic Analog in- editor. #D00075-$12 4 Mountain Hardware remote
tertace—Allows hobbyist to 1 TDL Memory Test—Simple outlet—Remote module for
interface analog experi utility. #D0076-34 above, two channels. new
ments. S-100, new. #D0079 #D041-372 each
$79.20

1 Vector Graphic Analog In-

tertace (kil)— As above

S-100. new. #D0080-555.60

IMSAI
PARALLEL I/O CARDS

1 IMSAI Parallel 11O card
4-4—Four paralle! ports
S-100. excellent condition
#0D0053-$186.

1 IMSAI Parallel 110 card 4-1
(ki) —One paralle port

S-100, new. #D00E4-$74.40

TDL SOFTWARE-DISK

1 TDL FDOS & SuperBASIC
on B8” Disk—This requires
an [COM Disk Controller
and at least 20K ot memory,
plus a ZAPPLE Monitor in
an S-100 Cabinet {Altair, IM
SAl, etc.). #D0065-$137

1 TDL System Software on
5% " disk—This set of
system software requires a
North Star Disk Controller
a TDL Systems Monitor
Board |, and consists of
12K BASIC, Relocator/Link
ing Loader, Z-80 Editor, and
Text Processor. #D0066-

HEURISTICS
S LA
1 Heuristics Speech Lab
S$-100. used. fair condition
#50428100 a SPECIAL
PRICE
4 Heuristics Speech Labs
S-100. new. #D043-$151
each

TDL ZAPPLE
2 TDL Z-80 8K BASIC—This is
for a Z-80 system with a

ZAPPLE Monitor. #D0071

IMSAI SOFTWARE

2 IMSAI IMDOS v2.02 on 8
Disk for S-100—N2
documentation, bt this is
apparently IMSAI's version
ot CP/M for S-100 systems

TDL ZAPPLE 2K Moni-
tor—Nice monitor to start a
system with. #D0072-316
TDL ZAP 1K Monitor—Sim
ple monitor. #D0073-$12

SHUGART
MINIDISK DRIVES

1 Shugart MiniDisk Drives
With case and power

with an IMSAI Disk Con $183 y. In tor
troller #D0056-$96 each 1 TDL System Software on otth Star, good eor
2 IMSAI BASIC 9A—This TDL HARDWARE ] " iy ol

§%" disk—This is the same #S036-3320. SPECIAL

BASIC 1s tor an S-100 2 TDL ZPU Z-80 CPU—S-100
CPU with adiustable clock as above, but does not re PRICE

system with a TARBELL A Mtll & ‘:5 andenc nc quire the Systems Monitor Shugart MiniDisk Drives
cassette interface. #DO057 y Z, good conditiol Board |. #D0067-$200 N¢ net. good cond

#D0062-$159
1 TDL Systems Monitor
Board—Contains system
software including monitor.
S-100. good condition
#D0063-$140

$22
TARBELL Cassetie Inter-
tace (kit)}-—Kansas City In
terface, Tarbell Phase en
coding. S-100. new. #D0064
$96

1 TDL System Software on
5% disk—Again, as above
but requires a HELIOS Disk
Controller and the TDL
Systems Monitor Board Il
{not I). #DO068-$183

tion #S037 $300 each

SPECIAL PRICE
4 Power Supplies f

above —good condition
#5038-330 each. SPECIAL
PRICE

Prices include 2 discount. SPECIAL Catalog # Description Unit Price
PRICE includes mc¢re than 20% discount

Quantities are limitad. immediate refund if
ordered item is no |anger available Please
read terms below

TERMS: FOB Marlboro. NH USA. Limited
stock; everything quaranteed as described
you pay postage on returns. PRINT orders
clearly. Minimum order $10 plus $2.50 ship.
ping and handling charge in USA only
DOUBLE THAT ELSEWHERE. Orders over
$50 add 5% for shipping in USA: 10

elsewhere (we will refund excess) Orders
shipped UPS or insured mail only. Send US
funds by check or money order. For credit
card purchases, add 4 list AE. MC or
VISA number, and 2xpiration date. Mail to
MOM's, Department F73. PO Box 427

Shipping & Handling
Enclosed $ Credit Card (+ 4%)
MAIL OROER MICROS -~

] X r N VIS, Owpt F73 + PO Bor 427 » Meriboro NH 034585 "ot
Bill: TIAE OMC QavISA (b ST Total

Marlboro NH 03455 Signature Exp Date
Condition of Inventory: Name
New = original container
Excellent = new, but not in original Address
container
Good = tested or used in store City State Zip
p CiuPS Insured mail

+” Reader Service—see page 179 101



AUXILIARY
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The MFJ-752 Signal Enhancer is a dual tunable
SSB/CW active filter system that gives you signal
processing performance and flexibility that others
can't match.

For example, you can select the optimum Pri-
mary Filter mode for an SSB signal, zero in with
the frequency control and adjust the bandwidth
for best response. Then with the Auxiliary Filter
notch out an interfering heterodyne . . . or peak
the desired signal.

For CW, peak both Primary and Auxiliary Filters
for narrow bandwidth to give skirt selectivity that
others can’t touch. Or use Auxiliary Filter to notch
out a nearby QSO.

The Primary Filter lets you peak, notch, low
pass, or highpass signals with double tuned filter
for extra steep skirts. The Auxiliary Filter lets
you notch a signal to 70 db. Or peak one with a
bandwidth down to 40 Hz.

\_ Tune both Primary and Auxiliary Fitters from

VEISMN U BNt v
TUNABLE Cwissh rm{-’,”

SFLECTIvITY

-oven [ FREGUENCY
| a 3 Q

VODEL MES782

300 to 3000 Hz. Vary the bandwidth from 40 Hz
to almost flat. Notch depth to 70 db.

MFJ has solved problems that plague other
tunable filters to give you a constant output as a
bandwidth is varied. And a linear frequency con-
trol. And a notch filter that is tighter and smoother
tor a more effective notch.

Works with any rg. Plugs into phone jack. 2
watts for speaker. Inputs for 2 rigs.

Switchable noise flimiter for impulse noise;
trough clipper removes background noise.

Simulated stereo feature for CW lets ears and
brain reject QRM. Yet off frequency calls can be
heard.

Speaker and phone jacks. Speaker is disabled
by phones. OFF bypasses filter. 110 VAC or 9
to 18 VOC, 300 ma. 10x2x6 inches.

Every single unit is tested for performance and
inspected for quality. Solid American construction,
quality components.

'NEW MFJ Dual Tunable SSB/CW filter

lets you zero in SSB/CW signal and notch out interfering signal at the
ime.

Ham Radio’s

Most Versatile Filter

The MFJ-752 carries a full one year uncondi-
tional guarantee.

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for a re-
fund (less shipping).

To order, simply call us toll free 800-647-1800
and charge it on your VISA or Master Charge or
mail us a check or money order for $79.95 plus
$3.00 for shipping/handling.

Don't wait any longer to use Ham Radio's most
versatile filter. Order your MFJ Oual Tunable
SSB/CW Filter at no obligation, today. .- ms2

MFJ ENTERPRISES, INC.
P. 0. BOX 494

MISSISSIPPI STATE, MS 39762
CALL TOLL FREE .... 800-647-1800

For technical information, order/repair status, in
Miss., outside continental USA, call 601-323-5869,

fir

Z OEALER DIRECTOR
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Fontana CA

We carry the following: ICOM, Midland, Am-
com, DenTron, KLM, Swan, Drake, Ten-Tex,
Wilson, SST, MFJ, Hy-Gain, Lunar, Nye
Viking, B&W, Redi-kilowatt, CushCraft,
Mosley, Big Signal, Pipo, etc. Full Service
Store Fontana Electronics, 8628 Sierra Ave.,
Fontana CA 92338, 822-7710.

Santa Clara CA

Bay arca’s newest Amateur Radio store. New &
used Amateur Radio sales & service. We
feature Kenwood, ICOM, Wilson, Yaesu,
Atlas, Ten-Tec,VHF Engmcenng & many
more. Shaver Radio, Inc., 1378 So. Bascom
Ave., San Jose CA 95128, 998-1103.

Denver CO

Experimenter’s paradise! Electronic and
mechanical components for computer people,
audio people, hams, robot builders, ex
perimenters. Open six days a week. Gateway
Flectronics Corp., 2839 W. 44th Ave., Denver
CO 80211, 458-5444.
New Castle DE

ICOM, Ten-Tek, Swan, KDK, NDI, Tempo,
Wilson; Authorized dealer: 1 mile off 1-95. No

sales tax. Delaware Amateur Supply, 71 Meadow
Road, New Castle DE 19720, 328-7728.

Columbus GA
KENWOOD—YAESU—DRAKF.
The world’s most fantastic amateur show
room! You gotta see it (0 believe it! Radio
Wholesale, 2012 Aubum Avenue, Columbus
GA 31906, 561-7000.

Preston 1D

Ross WB7BYZ. has the Largest Stock of Ama-
teur Gear in the Intermountain West and the
Best Prices. Call me for all your ham needs.
Ross Distributing, 78 So. State, Preston 1)
83263,
8520830.
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Terre Haute IN

Your ham headquarters located in the heart of
the midwest. Hoosier Electronics, Inc., 438
Meadows Shopping Center, P.0O. Box 2001,
Terre Haute IN 47802, 238-1456.

Littleton MA

The ham store of N.E. you can rely on. ken
wood, ICOM, Wilson, Yaesu, DenTron, KLM
amps, B&W swilches & wattmeters, Whistler
radar detectors, Bearcat, Regency, antennas by
Larsen, Wislon, Hustler, GAM. ['EL-COM
Inc. Communications & Flectronics, 675 Great
Rd.. Rt 119, Littleton MA 01460, 486-3040.

Laurel MDD
Kenwood, Drake, ICOM, Ten-l'ec, Swan, Den
tron, Tempo and tnany ham accessories. Also
computers by Apple and Exidy. Call toll free
1-800-638-4486. The Comm Center, Inc., Laurel
Plaza—R1. 198, Laurel M) 20810.

St Louis MO
Faperimenter’s pandise! |leairone and
mechanical components for compuier people,
audio people, hams, robot builders, espen
menters. Open sy days a week. Gateway Flee-
tronies Corp., 8123-25 Page Blvd., M. Louis
MO 63130, 427-6116.

Camden NJ

X-band (& other frequencics) Microwave
Components & Equipment. Laboratory Grade
Test Instruments, Power Supplies, [000°s in
stoch at all times, BUY & SELL all popular
makes—HP, GR, FXR, ESI, Sorensen, Singer,
etc. Lectronic Research Labs, 1423 Ferry Ave.,
Camden NJ 08104, 541-4200.

Syracuse—Central NY

We deal, we trade. we discount, we please!
Yaesu, Ten-Tec, Cushcraft, Drake, Dentron,
KI M, Midland, B&W, ICOM, Hygain, Swan,
Amcom, Telco, Mirage, DSI etc. Complete
2-way service shop! Ham-Bone Radio (Div.
Sterev  Repair Shop) 3206 Erie Bivd. East,
Syracuse Y 13214, 446-2266.

Syracuse-Rome-Utica NY
Featuring: Yaesu, ICOM, Drake, Atlas, Den
Tronn, Ten-Tec, Swan, Tempo, KLM, Hy
Gain, Mosley, Wilson, Larsen, Midland
Southwest [echnical Products. You won't be
disappointed with equipment/service. Radio
World, Oneida County Airport-lerminal
Building, Oriskany VY 13424, 337-2622.

Phila. PA/Camden NJ

Waveguide & coaxial microwave components
& cquipment. Laboratory grade test instru
ments. power supplies. Buy, sell & trade all
popular makes, HP. GR, FXR, ESI, Sorensen,
Singer, etc. Lectronic Research Labs., 1423
Ferry Ave., Camden NJ 08104, 541-4200.

Scranton PA

1ICOM, Bird, CushCraft, VHF Engineering,
Antenna Specialists, Barker & Williamon
CDE Rotators, Ham-Keys, Belden, W2AU/
W2VS, Shure, Regency, CES Touch-Tone
pads, Radio Amateur Callbooks. LaRue Flec-
tronics, 1112 Grandview Si., Scranton PA
18509, 343-2124.

Houston TX

Expenimenter’s paradise! Electronic and me-
chanical components for computer people,
audio people, hams, robot builders, ex
perimenters. Open six days a week. Gateway
Flectronics INc., 8932 Clarkcerest, Houston TX
T1063, 978-6575.

San Aatonio TX

Complete 2 way service shop. Call Dee, WSFSP.
Selling Antenna Specialists, Avanti, Azden,
Bird, Hy-gain, Standard communications,
Genave, Henry, CushCraft, Hustler, ICOM,
KDK, MF), Nye, Shure, Swan, Tempo, Ten-Tec
and others. Appliance & Equipment Co., Inc..
2317 Vance Jackson Road, San Antonio TX
78213, 734-7793.

Davenport WA

Pr bled all band 160m/10m.
Trap models start at $36.50, no trap models start
at $54.50. Complete ham radio repair and parts.
Hectronic Communications Service Co., Ri.
1.78h. Davenport WA 99122, 725-6822.

Port Angeles WA

Mobile RF| shielding tor elimination of igni
tion and alternator noises. Bonding straps
Components for *’do-it-yoursel{*’ projects.
Plenty of tree advice. Estes Engineering, 930
Marine Drive, Port Angeles WA 98362,
457-0904.

DEALERS

Your company name and message
can contain up to 25 words for as
little as $150 yearly (prepaid), or
$15 per month (prepaid quarterly).
No mention of mail-order business
or area code permitted. Directory
text and payment must reach us 45
days in advance of publication. For
example, advertising for the April
issue must be in our hands by
February I15th. Mail to 73
Magazine, Peterborough NH
03458. ATTN: Aline Coutu.



Marty Reynolds AA4RM
{395 Carolvn Drive
Atlanta GA 30329

Add 'Em Up: An IC-22S Programmer

Like many other 1C-22S
owners, | soon tired of
the diode matrix rat race. It
began to look as though 1
was just going to have to

—select a frequency by adding the

settings of three switches

live with about twelve pro-
grammed frequencies. A
dozen channel frequencies
is about all that | can com-
mit to memory, and | don’t

Photos by N4ZM

Photo A. The IC-22S at AA4RM.

like fumbling for a cross-
reference table when am-
nesia strikes. However, |
couldn’t sit still for this
limitation, since I'd just

replaced a twelve-channel
rock rig.

At the suggestion of
friends, a literature search
for alternatives was begun
The hunt disclosed what are
essentially two schemes
The first was to install a
switch calibrated for 50 or
100 common splits. The
other was any of a family of
external programmers that
used a switch register
employing binary toggle or
DIP switches, BCD, or octal
thumbwheel switches, etc
Option 1 was slick, but
wanted as near to all 256
trequencies available as
possible. Option 2 returns
us to the translate-table
arena and, to me, was as un-
satisfactory as ever

I went back to head
scratching, but not for
long, because —Eureka!—
an appealing symmetry
quickly appeared. Here’s
what | saw: Take the
programming number, N,
which is made up of 8
binary digits set with your
diodes. Note that if N is
108, the synthesizer fre-
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Photo B. Option one.

quency i1s 14601 MHz
Check that if 20 is added to
N, we go up 300 kHz to
146.31 MHz. And a scheme
then emerged. What if |
built a system using two
diode matrices? One
would select 300-kHz steps
and the other would fill in
the intermediate twenty
15-kH7 intervals. Somehow
I could then add them
together and send the
result to the 1C-22S. Id
have but two simple switch
readings calibrated direct-
ly in frequency to mentally
add together to determine
where | was operating. (Fx-
ample: 146 31 MHz + 06

147 .81 MHz (N1 interval =
20). There is a second rotary
switch with 10 positions
starting at .00 MHz (N2=0)
through .27 MHz (N2=18),
with 30-kHz intervals (N2 in-
terval =2). 15-kHz settings
are made with a toggle
switch setting N3 equal to 0
or 1. This setup allows
selecting 240 of the 256
possible frequencies.

I admit that doing the ad-
dition initially sounded like
a job for a bagful of logic.
However, it turns out that
only one chip is needed to
do the deed. It's called a
four-bit full adder and has
two names: 74C83 or 4008.

Photo C.

or binary digits to represent
any number in the range
0-255. lcom uses a notation
wherein DO is the least
significant bit (coefficient
of 1) and D7 the most signif-
icant (coefficient of 128)
Refer now to Fig. 1. Gener-
ally, to add a selection from
the N1 matrix to a selection
from the N2 matrix requires
operations on all bit posi
tions from the first which is
common to both, D2, up
through D7. Note here that
the N3/15-kHz bit, DO, is
common to neither N1 nor
N2 and doesn’t enter into

Option two.

these adding considera-
tions

Regardless, working with
D2 through D7 is working
with 6 bits, not 4. However,
by picking 128 as one of the
“stops” for N1, we get
around the need for having
bits D7 and D6 added
Stated another way, D6 will
never be simultaneously
“on” in any pair of N1 and
N2 matrix selections. Hence
there will be no “overflow”
or ‘“‘carry’ out of the
summed D6 values into D7.
The resultant D6 (that sent
to the 22S) is formed from a

TO PROGRAMMING
ROwW 23 ON IC225

MHz = 146.37 MHz.) Bliss Before going further, you E%':E.&os %Y St ="
would reign may note that these are the SELECTION L_/V 777—:_. 00 |
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works this way: The 225 numbers. Well, the 22S al- [ BREST — |"°' }
gets an N made up of the ready uses CMOS logic and 1* 52 i b, s~ Mo
sum N1 + N2 + N3 (in- has 9 volts regulated to | | E :
stead of N1 + N2 as match. One more chip on S e = » =202 I
above). | have asingle-pole, that line seems to bother no I - }L v SR i oa |
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1N4148, etc. All resistors (pull-downs) are 27k, 4W. +9 V
is taken from diode supply voltage in the 225 at board po-
sition 23 (channel 0").

a/Ni MATRIX b) N2 MATRIX

Fig. 1. Diode matrix layouts.
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Fig. 3. First four elements of
the N2 diode matrix. Refer
to Fig. 1 for the remainder of
N2 and all of N1 diode
placements. All diodes are
TN918, TN4148, etc.

“wired diode OR” of the
carry out line of the 4-bit
adder with the D6 line from
the N1 matrix. The four-bit
adder has lines D2 to D5 in-
put from the N1 matrix, and
lines D2 to D4 from the N2
matrix (N2's D5 is “made”
zero since it doesn’t exist).

Fig. 2 shows the electrical
connections for the pro-
grammer. Pin connections
in parentheses are for the

4008 chip; the others are for
the electrically inter-
changeable 74C83. Fig. 3 is
a schematic excerpt of the
smaller diode matrix and
switch.

| built the programmer
into a small 3-3/8” x 3" x
2-1/8" utility box (LMB
CR332). The photos show
the construction used. All
electronics are on a little
piece of perfboard. The
diode matrices are fabricat-
ed by pushing a “row” of
cathodes through the board
and tying them together
with one strand of a piece
of 7 x 22 hookup wire. The
column anodes are similar-
ly terminated. The connec-
tions to the 1C-22S internal
diode matrix board are
made through a 10-conduc-
tor cable (8 logic lines, +9
volts, and ground). Logic
and +9 V go through the
9-pin accessory socket. The
ground connector is any-
body’s choice (I used two
pieces out of a wrecked

Molex plug). | might point
out that | get +9 V from
the diode matrix supply
connection for the channel
where the programmer will
be selected. This means
that the only IC-22S internal
connections are to the
diode matrix board. Addi-
tionally, it means that when
you move off the program-
mer channel, the program-
mer is disabled and it’s
business as usual in the 22S.

The parts count for the
little beauty is low. About
51 diodes, 7 resistors, 2
switches, the chip, etc. The
buck count is commensu-
rately small, as | spent just
under $8 for all new parts.
Design, layout, and debug-
ging took 3 nights. How-
ever, | might note that this
was my first foray into the
area of CMOS and at first |
omitted the pull-down
resistors, which caused
some very puzzling results.
Also, | had never used
perfboard/push-terminal
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construction before. After
parts accumulation, | think
an experienced person
should be able to build the
programmer in one eve-
ning.

A final note about dial
calibration. All N1 settings
are scribed with the 1-kHz
suffix omitted, and N2 read-
ings have 1 kHz added.
That is, 144.51 MHz on N1
is written 144.5, and .00 kHz
on N2 is called .01 kHz, etc.
This greatly improves one’s
ability to mentally add the
N1 reading to the N2 (and
N3, if “on”’) to get the effec-
tive frequency selected.

The programmer has a
side advantage in that you
(as | do) can use it as a
remote tuning head. The
22S can skulk under the
seat where one can "braille-
read” the relatively large
power and frequency-split
front-panel toggle switches.
You may never see the 22S
face-to-face again until the
car is traded. ®

s+~ Reader Service—see page 179

105



Gary McClellan
2500 N, Harbor Bivd.
Fullerton CA 92634

The Oscilloscope Survival Course

Let’s face it; in this day
and age, one of the
handiest pieces of elec-
tronic equipment you can
own is an oscilloscope, and
there is a good chance that
if you do much building,
you either own a scope or
want to buy one. That's
great, because there is noth-
ing like a scope picture to
show you what a signal
looks like. However, you
must know the finer points
of using a scope to get the
full benefit of the instru-
ment, and that is what this
article is all about.

If you have read my oth-
er “Survival Course” article
you will understand that |
am trying to discuss the
finer points of using mod-
ern electronic test equip-
ment. Most of my hints are
based on actual hands-on
experience with the latest
electronic gear, plus the
observations | have made
as an engineer. Thus, | am in
a position to offer you oper-
ating hints that will help
you to get more out of your
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— the finer points of scope usage

equipment, and, | hope, to
make it last much longer.
You might not find many of
the things | discuss men-
tioned in the user manuals
that come with your equip-
ment, as the manufacturer
often takes for granted you
have some knowledge of
the equipment or chooses
to ignore the basics of the
product. | feel that since
many changes are taking
place in the instrument in-
dustry, it is especially im-
portant to discuss the often-
over-looked fine points of
test instruments. With that,
let’s spend some time with
the oscilloscope.

Let’s limit our discussion
of oscilloscopes to the
more common units with
single-ended vertical-input
amplifiers. There are so
many different types of
scopes and combinations
of plug-ins, that there just
isn’t room to discuss the
samplers, spectrum ana-
lyzers, logic analyzers, and
umpteen more combina-
tions of scopes. It would
take several books just to

cover the use and care of
such exotic devices! If
enough readers are in-
terested in a particular
type of scope, perhaps |
can oblige with another ar-
ticle, but for this one our
discussion is limited to the
simpler models.

One of the biggest weak-
nesses of most scopes is the
signal-handling overload
ability of the vertical in-
put—and often the hori-
zontal (often labelled “Ext.
Sweep”’) input is even less
tolerant. You must exercise
reasonable caution when
connecting a signal to your
scope. What happens if
you don’t? Depending
upon the type of signal
(pulse, dc, ac, etc) and its
level, you can expect to
blow an FET amplifier and
possibly part of the vertical
attenuator. Needless to
say, watch what you apply
to the input jack, because if
you don’t, you may end up
shelving the scope for parts
or sending it back to the
factory. Let’s look at some
of the types of voltages to

handle with care and to
avoid putting on the input
of your scope.

One of the most com-
mon ways to kill a vertical
amplifier is to put more
voltage on the input than it
is designed to take. Often
the input attenuator will be
set to the lowest range,
compounding the prob-
lem. Thus, the input stage
will connect directly to the
input jack via any overload
protection circuitry. At the
first sign of overload, out
goes the amplifier! Good
sources of high voltage in-
clude any form of vacuum
tube equipment, power
transformer secondaries,
and tuned circuits in trans-
mitters. One way that you
easily can cause damage to
your scope is by using it to
tune up your car’s engine.
Invariably, the input con-
nection will be a turn of
wire around one of the
spark plug leads; all that’s
necessary is one arc
through the wire—and
scratch one scope! This
method of tuning up an



engine is fine, but some
basic precautions must be
taken. It should be men-
tioned that you can kill an
input amplifier with less
than a cycle of an overload
signal if it is great enough.

The precautions that
you can take to save your
scope from overloads are
simple and easy to im-
plement. First, vou should
know the capability of
your scope. Dig out the
manual, if necessary, and
look in the specifications
section for the rated max-
imum input voltage on the
vertical input. Note that if
only one voltage is given, it
must be the total of any dc
plus the peak value of any
ac signal. Thus, if you are
looking at the plate of a
tube and see 150 volts dc
and a 15-volt ac signal, the
total voltage to the scope
is 165 volts. Remember this
total value, as sometimes it
is easy to forget how the
voltages combire and can
exceed the maximum input
of your scope. If you can’t
find how much voltage
your scope can take, sim-
ply check the vertical at-
tenuator for a clue. If the
highest range is 20 volts per
division and there are 10
divisions, you can safely ap-
ply 20 x 10 = 200 volts.
Generally, there’s a 150%
or greater overload factor,
so you can apply up to 300
volts peak-to-peak.

If there is a switch-
selectable coupling capac-
itor on the input of your
scope, you are limited to
the total dc plus peak ac
voltage equal to the work-
ing voltage of that capaci-
tor, so bear this in mind
when you work with large
dc offsets. In practice, the
lesser of the two (atten-
uator + overload vs.
capacitor working voltage)
determines the maximum
signal you can safely apply
to the vertical input of
your scope.

The horizontal input (or
Z-axis, or other input) is
often less defined as to
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Photo A. VIZ WO 555 15-MHz dual-trace oscilloscope.

what voltage levels it can
take. The manual is the
best source of information,
as there generally is no
attenuator on this less-
used input. That’s unfortu-
nate, because commercial
scopes —especially the
cheaper ones—do not
always have good input
protection. Play it safe and
limit your input voltages to
under 10 volts peak-to-
peak if you can’t find the
voltage rating.

It’s easy to avoid damag-
ing input overloads. You
should always use scope
probes with your unit. Not
only are they easy to use,
but they are also much saf-
er than alligator clips. Also
shielded probes are a must
when looking at very low
level signals in high-imped-
ance circuits where hum
can play havoc with the
signal. If you are unsure
about the level of the
signal, use a X10 probe and
set the vertical attenuator
to the highest range. Then

connect the probe and ad-
just the attenuator accord-
ingly for a reasonable dis-
play. Avoid exceeding the
probe’s voltage ratings
(usually 500-600 volts) when
you make your measure-
ment. Also, the use of a X10
probe offers more protec-
tion to the scope due to the
attenuating effect of the
probe. This is because dam-
aging current is limited by
the 9-meg resistor in the
probe cable. Watch how
you connect the probe to
the equipment. If possible,
power the equipment first,
connect the probe, adjust
the attenuator, and then
read. Remove the probe,
turn off the power, and you
are all set.

This method allows you
to quickly remove the
scope from the circuit in
case of an overload, mini-
mizing any damage. Also,
any equipment turn-on/
turn-off surges won’t reach
the scope and fry the front
end circuitry. To be com-

pletely safe, check the
schematic of the equip-
ment you are working on
and avoid any point with
voltages higher than the
scope/probe combination
can handle. This includes
power transformer second-
aries (tube equipment), tank
coil circuitry in transmit-
ters, and so on. Let me wrap
this up by saying that over-
voltage is still one of the
more common ways to kill
a scope, and despite low-
voltage logic circuitry
becoming more common, it
can be a problem. With just
a few simple precautions,
you shouldn’t have prob-
lems.

Another sort of input
overload problem is more
subtle and needs ex-
planation. That is the ef-
fect high pulse voltages
have upon a scope input
circuit. Often you can be
measuring a signal contain-
ing a pulse big enough to
damage your scope and
not know it. If you do much
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TV repair, you know what |
mean! TV sets have stages
like the wvertical and
horizontal outputs with
skinny pulses, plus signal,
that can exceed several
kV! Your best protection is
to check the equipment
schematic and avoid mea-
surement on any point
marked “Do Not Measure.”

Now you know why this
phrase turns up in elec-
tronic equipment. What
happens when you mea-
sure one of these points?
The pulse gets into the
probe, sometimes causing
internal arcing. It may
damage the internal resis-
tor on X10 probes or break
insulation in X1 probes,
and the result is always
permanent change of ac-
curacy. If the signal gets in-
to the scope attenuator, it
may cause arcing in resis-
tors and capacitors, chang-
ing the accuracy of the at-
tenuator. If that isn’t
enough, the pulse may
reach the input FET, knock-
ing it out and—get this—
often without harming the
over-voltage protection
circuitry! This is because
the over-voltage protec-
tion circuitry may act too
slowly to save the FET,
which must be a fast de-
vice.

So play it safe, and keep
away from those “Do Not
Measure” points. Also, be
wary of any part of a cir-
cuit where there is an in-
ductive component (trans-
former, choke, etc.) in-
volved, plus any power
handling circuitry. These
combinations are good
candidates for big pulses.
Prime types of equipment
to be careful around in-
clude radar (naturally), any
TV, most transmitters with
tubes, and unloaded power
transformers. Transformers
are mentioned because
they generate horrendous
spikes when power is re-
moved. Either put a load
on them or use the scope
only when power is on.

While on the subject of
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inputs and signals to avoid,
| would like to mention a
situation that comes up oc-
casionally that damages
the cables only. 1 call it
“cable-itis,” and the story
on this ailment goes like
this: On good scopes, the
case is grounded to earth
through the 3-wire power
cord and the building wir-
ing. Not to be forgotten is
the fact that it is some-
times necessary to check
either the power line or
some piece of equipment
not containing a power
transformer. So, with con-
ditions like these, it is in-
evitable that the ground
clip on the cable is con-
nected to the ground in the
equipment. Since that
ground is either ground or
120 volts, depending upon
which way the equipment
plug is inserted, the result
is boom! Scratch one
scope cable. Often you will
lose only the ground wire
coming off the probe, but
more important is the harm
that can be done to you
when the wire explodes.
Play it safe and always use
an isolation transformer on
the equipment in such a
case. Never use an adaptor
plug on the scope, since the
case still will be hot—and
that can be just as danger-
ous as a wire exploding.

Your input cables and
probes are just as im-
portant as the scope itself.
Let’s take a quick look at
the different types and
what they can do for you.
Coax cable is used for most
general-purpose connec-
tions to the scope. It offers
shielding to the signal and
not much more. A pitfall
you should know about is
that the capacitance of
coax cable is high—and
that means increasing at-
tenuation as your input fre-
quency goes up. In fact, if
you use just three feet of
any coax cable, your input
impedance (standard scope
impedance) of 1 meg will
drop quickly as you check
frequencies above 1 MHz

or so. If that sounds bad,
substitute ordinary micro-
phone cable for the coax,
and the higher losses will
attenuate your signals
even further!

The point is, an ordinary
coax cable is best for only
general-purpose low-fre-
quency use. If you want to
work at high frequencies,
you either shorten the
cable or terminate it at the
scope end with a resistor.
Commercial scope probes
offer a way around these
limitations. While there is a
standard X1 scope probe,
its primary purpose is for
general low-frequency ap-
plications. Most X1 probes
offer little improvement
over the coax-and-clip-
leads lash-up, electrically.
Mechanically, however, a
X1 probe offers a safer and
easier method for connect-
ing to a piece of equipment.
Thus, that X1 probe is rec-
ommended for most uses.

Of course, if you are
looking at the output of,
say, a signal generator, you
would find a coax cable
with mating connectors on
each end a much more de-
sirable way to go. But the
choice is yours. The most
useful probe, and one that
offers a higher degree of
safety to the user, is the
X10 probe. Not only does it
divide input signals by 10,
but it raises the input im-
pedance to 10 megs at dc
levels. These features
allow you to read higher
voltages with your scope
while providing a greater
safety margin, and you can
work with sensitive circuits
with reduced loading. And,
to top that off, good X10
probes have extended fre-
quency response and less
capacitive loading so that
you can look at rf voltages
with vastly reduced load-
ing due to the probe. This
means less disruption of
the circuit and more ac-
curate waveforms on the
scope. Typical X10 probes
have responses to within a
few dB from dc to 60 to 100

MHz. This probe is thus a
necessity to anyone work-
ing with signals in the rf
range, and you should have
one.

There is a very good X10
probe on the market—the
Heath PKW-105. Made in
England, it offers switch-
able X1-ground-X10 posi-
tions, plus a bunch of adap-
tors for making different
types of connections. At
$28.00, it's not cheap, but
that’s better than half the
cost of other probes.

To get maximum perfor-
mance out of a X10 probe,
you should be aware that
they all have a compensa-
tion trimmer to null out
cable capacitance. You
connect the probe to your
scope and touch the probe
tip to a square wave signal
source. Then you adjust
the compensation trimmer
to make the corners of the
waveform as square as pos-
sible. This simple step will
give you maximum band-
width out of your probe/
scope combination.

Let’s continue by
discussing the controls on
the front panel of your
scope. Since all scopes are
slightly different, | can
describe only the common
controls among them. You
will note, however, that the
controls | mention are for a
scope with triggered
sweep. If you have the
asynchronous type of
scope, you can probably
relate some of the things
we are talking about—then
someday they will mean
more when you get a better
scope. If you get the im-
pression that | don’t care
for the free-run sweep
scope (asynchronous), you
are right. Their uncalibrated
vertical amps, unstable
sweep, and nonlinear trace
have precluded their use in
serious electronics work.
About the only thing asyn-
chronous scopes are good
for is as modulation moni-
tors, and that’s fact! They
are toys. If you are buying a
new scope, avoid this type



of scope and you will avoid
being sorry. Spend the extra
money to get a decent unit.

Let’s start with the ver-
tical controls. These in-
clude the vertica! sensitivi-
ty switch (sometimes called
Vertical Attenuator), ver-
tical gain adjust (sometimes
called Vert. Sens. Vernier),
and the vertical centering
control.

Basically, the vertical
sensitivity is a coarse gain
adjust with typical posi-
tions labelled 1-2-5, for 1
mV, 2 mV, and 5 mV. It is
used to set the gain of the
vertical section of the
scope to what is appro-
priate for your signal. This
control is one of the most-
used on your scope.

The vertical gain vernier
is just a pot the fine-tunes
the sensitivity of the ver-
tical input over a small
range. In short, it is a
calibration control, as it af-
fects the sensitivity of your
input. Normally, there is an
off or CAL position at
which to set this knob, so
that the vertical input is
calibrated and the sensitiv-
ity is equal to the numbers
on vertical sensitivity
knob.

The vertical centering
knob is used to move the
trace around the screen, or
center it, as the name im-
plies. That takes care of
basics with which you
already should be familiar.

There are a number of
things to consider when
setting the vertical con-
trols on your scope. For
longer life, it is wise to
keep the vertical attenua-
tor set at the highest range,
even when the scope is not
used. As mentioned before,
one of the easiest ways to
kill a scope is to put a
200-volt signal on it when it
is set to the 2-mV position.
Play it smart and keep that
switch set to the highest
voltage position if you
don’t know your input volt-
age. And, better yet, use a
X10 probe. The vertical gain
vernier pot is always left in

Photo B. Hickok Model 532 30-MHz dual-trace oscilloscope.

the CAL position, of course.
The only exception to this is
when you want to look at
the top of a waveform just
slightly larger than the
screen and don’t want to
change the attenuator posi-
tion. Turning the knob re-
duces the gain and allows
you to see all of the wave-
form.

This knob also is useful
when setting your scope up
for Lissajous figures and
X/Y measurements, where
you are comparing two
signals and want them to
be the same size. The ver-
tical centering control is
used to position the trace
and waveform at a con-
venient place on the
screen. This is done, of
course, so that the wave-
form can be positioned on
the graticule (illuminated
crosshair on screen) for
measurement.

If your scope is left on
unattended for long times,
it is wise either to turn the

centering control so the
trace is off the screen or to
turn the intensity control
down to extinguish the
screen. This will save you
from burning a hole or
creating a dim spot in the
CRT. CRTs are expensive,
so always take a moment
to move or dim the trace
before leaving the scope
unattended.

The next important con-
trols are the horizontal
sweep controls. These in-
clude the sweep time
switch, sweep time vernier,
and the triggering controls.
The sweep time switch is
the most often used of the
group, and its function is to
set the sweep speed, or the
rate at which the spot
moves across the screen.
Typically, this switch is
calibrated in a 1-2-5 se-
quence like most vertical
attenuators, and the
numbers correspond to val-
ues like 1 ms, 2 ms, 5 ms,
and so on. Note that these

values are always in time-
per-division on your scope.
If you set the switch to 10
ms and you have 10 divi-
sions, your total sweep time
is 100 ms. This is important
when estimating frequency
of a signal off your scope.

The sweep time vernier is
a pot, and its function is to
change the calibration. Like
the vertical vernier, it al-
lows fine tuning of the
sweep, and, also like the
vertical vernier, the sweep
time vernier normally stays
in the CAL position.

The trigger controls con-
sist of the slope switch,
trigger level, and auto/
manual trigger switch.
These controls get almost
as much use as the sweep
time switch, so you should
be familiar with them. The
slope switch selects the
point at which the sweep
starts on your input signal.
Remember that in a scope
with triggered sweep, the
signal starts the sweep run-
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ning, and the sweep is not
adjusted to it as in those
old-fashioned asynchro-
nous scopes. The switch
tells the sweep to trigger
either when the signal goes
positive or negative and is
nothing more than a coarse
setting.

The trigger level is a fine-
tune adjustment, and it
allows you to move the
trigger point up or down
the positive or negative
part of the waveform (set
by the slope switch).

The auto/manual switch
on your scope may have
several names, but regard-
less of what it is called, it
serves one purpose and
that is to select normal trig-
gered sweep or a free-run
mode. The free-run mode is
the triggered sweep cir-
cuitry continuously being
triggered by an internal
signal source. This ensures
having a trace on the
screen at all times, even in
the absence of an input

signal. When a signal is
connected to the scope, it
locks onto the signal, trig-
gering properly. This free-
run mode is valuable for
when you are looking at a
dc signal or a steep-sided
ac signal that may not trig-
ger the scope properly in
the manual-trigger mode.

Setting the horizontal
sweep controls is easy. If
you turn on the scope and
can’t find the trace, simply
set the auto/manual switch
to auto to bring on the
sweep and adjust the
centering controls. On the
more expensive scopes,
there is a switch marked
Beamfinder to minimize
knob-tweaking. You simply
press the button and a
large spot appears show-
ing you where the trace
should be. If it’s not where
you want it, you adjust the
centering controls to put it
where you want and adjust
the sweep controls to get a
trace.
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MEMPHIS, TENNESSEE

NO MONKEY BUSINESS!

(A) Complete Service Facilities

(B) Good Deals on most Brands

(C) Shipping within 24 Hours

(D) All inquiries handled by Active Hams with
over 20 years experience in ham radio

CALLTOLL FREE
1-800-238-6168

IN TENNESSEE, CALL 901-452-4276
MONDAY — SATURDAY 8:30.5:30
FOR YOUR SPECIAL.

Write: 3202 Summer Ave., Memphis, Tennessee 38112

When setting the sweep
controls, the sweep vernier
always stays in the CAL
position, and the sweep
time switch is adjusted for
two or more cycles on the
screen. If you have no idea
of what the signal will look
like, always start the sweep
time switch on its lowest
position (slowest sweep) so
that you don’t miss any-
thing. This is fine for look-
ing at dc levels, too. The
100 ms/div position is about
right for most purposes.
You probably will spend a
lot of time fiddling with the
triggering controls, as their
positions may vary with the
size of your signal and its
shape. Even the most ex-
pensive scopes are very
“tweaky” in this respect,
and some require a lot of
adjustment for a stable
trace.

The slope switch is ad-
justed for either a positive
or negative going display.
Note that you don’t have
much choice if your signal
is a logic level, swinging
from ground to plus 5
volts!

The auto/manual switch
is set to suit you—or, if you
can’t trigger on your input
signal, try auto. Then, the
trigger level control is ad-
justed for a stable trace. If
you have trouble locking in
the signal, a good rule of
thumb is to check the slope
switch, then switch to the
auto sweep (auto/manual
switch), and adjust the trig-
ger level. This should do it.
If you are looking at many
signals at once, like a line
of TV composite video, for
example, remember that
you will be able to lock in
only the vertical or horizon-
tal sync pulses, and not the
video or all signals at once.
The fact that a triggered
scope can lock only one sig-
nal at a time is overlooked
at times!

The remaining scope
controls are few and easy
to adjust. The intensity
control is adjusted to show
the trace in normal am-

bient light. Excessive
brightness usually broad-
ens the trace, making iden-
tification of narrow pulses
difficult, so use minimum
brightness. If necessary,
move the scope away from
bright overhead lights, or
cut a lightshield for the
CRT to screen out glare.
The focus control is ad-
justed for the sharpest
trace, or course, but you
can sometimes expose a
narrow pulse in a signal by
defocusing slightly; try it!
That takes care of the
scope panel controls.

Your scope has many im-
portant physical features
of which you may not be
aware. First, most low-cost
scopes are very sensitive to
magnetic fields. The most
sensitive areas are the face
of the CRT and the back of
the scope. If you get too
close to a magnetic field,
you will bend the trace,
and that can goof up your
readings. Keep away from
large power transformers,
for example. Also, high-
performance scopes gener-
ate quite a bit of heat, so
for longer life allow plenty
of ventilation. That means
you should never stack
equipment next to and over
your scope if it generates a
lot of heat. Finally, you
should know that scopes
are very sensitive to drops.
If you drop it, or if it falls
off a bench, you probably
will damage something (not
the CRT, one hopes). At the
least, the calibration may
have changed, so always
check after adrop. Itiswise
to open the case and visual-
ly check the chassis for any-
thing that has broken loose.
Then, resolve to put it in a
more secure place next
time!

Let’s hope this article
enables you to get a little
more out of your scope. It’s
tough to cover a subject
like this in such a short arti-
cle, but high spots have
been discussed and pitfalls
exposed, and that should
help.l



When quality counts

Do not be fooled by the low prices, these brand
new lab quality frequency counters have important
advan:zages over instruments costing much more.
The models 7010 and 8010 are not old counters repack-
aged but 100% new designs using the latest LSI
state-of-the-art circuitry. With only 4 IC’s, our new 7010
offers a host of features Including 10 Hz to 600 MHz
operation, 9 digit display, 3 gate times and more.
This autperforms units using 10-15 IC’s at several
times the size and power consumption. The older
designs using many more parts increase the possiblity
of failure and complexity of troubleshooting. Look
closely at our impressive specifications and note you
can buy these lab quality counters for similar or less
money than hobby quality units with TV xtal
time bases and plastic cases!

Both the new 7010 and 8010 have new amplifier
circuits with amazingly flat frequency response and
improved dynamic range. Sensitivity is excellent
and charted below for all frequencies covered by the
instruments.

. Both counters use a modern, no warm up, 10 MHz
TCXO ‘temperature compensated xtal oscillator)
time base with external clock capability - no economical
3.579535 MHz TV xtal.

MODEL 7010 600 MHz
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100% U.S.A. FACTORY ASSEMBLED

Quality metal cases with machine screws and heavy
guage black anodized aluminum provide RF shield-
ing light weight and are rugged and attractive - not
economical plastic.

For improved resolution there are 3 gate times
on the 7010 and 8 gate times on the 8010 with rapid
display update. For example, the 10 second gate time on
either model will update the continuous display every
10.2 seconds. Some competitive counters offering a
10 second gate time may require 20 seconds
between display updates.

The 7010 and 8010 carry a 100% parts and
labor guarantee for a full year. No “limited” guarantee
here! Fast service when you need it too, 90%
of all serviced instruments are on the way back to
the user within two business days.

We have earned a reputation for state-of-the-art
designs, quality products, fast service and honest
advertising. All of our products are manufactured and
shipped from our modern 13,000 square foot facility in
Ft. Lauderdale, Florida.

When quality counts...count on Optoelectronics.

MODEL 8010
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e LAB/PORTABLE-AC ADAPTER INCLUDED

1GHz

® ® DISPLAY HOLD FUNCTION
® 100% PARTS & LABOR YEAR GUARANTEE ® 9 RED LED DIGITS 4” HIGH ® 1 MEGOHM & 50 OHM INPUTS
® CERTIFIED NBS TRACEABLE CALIBRATION ® .1 Hz RESOLUTION ® STATE-OF-THE-ART LSI DESIGNS
® EXTERNAL CLOCK INPUT ® 0.1 PPM 10 MHz TCXO TIME BASE ® COMPREHENSIVE USER MANUAL PROVIDED
® COMPACT SIZES~7010- 1-%" Hx4-"2" Wx5-%"D 8010- 3" Hx7-':" Wx6-'2"D
' SENSITIVITY W | 1 | Exv |[NiCAD
—— s wieeil e 5 OB N RZINEUY GATE RESOLUTION TCXO TIME BASE 1 ook | entt
| PAUCE | 10Hzt0 | DIGITS | 55 o5 Mpz | 250-250 MHz | 450 MH2-1GHz | 10Hz - 60 MHz TIMES  |12mHz | somHz | max. FREQ. [ 20°a0°C | FREQ. | inpuT | PacK
* . Y
YES YES
7010 | 125.00 20-40 mv . s aH 1H 10 Hz 1PPM 45 mH2 | OPTION | OPTION
-7010.1 255.00 600 MHz 9 5-20 mV 10-30 mv 10 600 MH2 1-10 mV 13 H z 600 MHz 0.1 PPM 21 s15..
3 1PPM YES T
.,:%O, i;:g 1GH2 9 1-10mv 5-20 mV 10-25 mV 1-10 mV 181.01-20SEC | 1Hz [ 1Hz 1'%:’, oi1ppm | OMHZ| orp |0';T;9°N
* Has precisian 0.1 PPM TCXO time base.
MODEL 7010 MODEL 8010 ACCESSORIES
#7010 600 MHz Counter - 1 PPM TCXO  $145.00 #8010 1 GHz Counter - 1 PPM TCXO  $325.00 #TA-100 Telescope Ant with
#7010.1 600 VMHz Counter - 0.1 PPM TCXO $225.00 #8010.1 1 GHz Counter - 0.1 PPM TCXO $405.00 Right Angle BNC $ 9.95
#8010.1-13 1.3 GHz Counter - 0.1 PPM TCXO $495.00 #P-100  Probe, 50 ohm, 1x $13.95
OPTIONS #P-101 Probe, Lo-Pass,
#Ni-Cad-701 Ni-Cad Battery Pack & OPTIONS Audio Usage $16.95
charging cirzuitry #Ni-Cad-801 Ni-Cad Battery Pack & #P-102  Probe, Hi-Z,
Installs insice unit $ 15.00 charging circuitry General Purpose  $16.95
#EC-70 External Clock input,10 MHz $ 25.00 Installs inside unit $ 39.00
#CC-70 Cary Case, Padded Black Vinyl $ 8.95 #CC-80 Carry Case, Padded Black Vinyl § 9.95

ORDER FACTORY DIRECT ¢ CALL TOLL FREE

EF=Optoelectronics inc 1-800-327-5912

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 FROM FLORIDA (305) 771-2051/2

TERMS: Orders to U.S. and Canada, add 5% for shipping, handling and insurance to a maximum of $10.00. All other orders add 10%.
C.0.D. collection fee $1.00. Orders under $15.00 add extra $1.00 handling. Regular checks must clear before order is shipped. Florida residents add 4% sales tax.



FCC

features of amateur satellites, so provision
has to be made to permit it.
(D) § 97.81 One-way ication. This

radio stations in other countries to
conduct telecommand operations,

rule lllll !he types of issi

bject to the regulations of the
=

47 CFR Part 97

(Docket No. 198582; FCC 79-758)
Providing for the Amateur-Satelite
Service

AaencY: Federal Communications

Commission.
acnon: Notice of Proposed Rulemaking.

sunmARY: The Commission orders a
Notice of Proposed Rulemaking to revise
Part 97 of the Commission’s rules and
regulations. It is evident that the
amateur satellite service has become an
important facet of amateur radio, thus, it
is now time to develop rules for the
service. Hence, a statement of the
amateur satellite service requirements in
the rules would give notice to the
amateur community on procedures to
follow when engaging in amateur
satellite service operations.

DATES: Comments must be received on
or before February 5, 1980 and reply
comments must be received on or before
March 6, 1980.

FOR FURTHER INFORMATION CONTACT:

Reprinted from the Federal Register.

procedures to follow when engaging in
AMSS operations. Therefore, the
Commission could discontinue its
present system of granting waivers on
an individual basis. Consequently, the
end result would be uniform regulations
of AMSS operations.

International Regulations

5. As a result of WARC-ST, a new
paragraph was added to Article 41
Amateur Stations, of the Radio
Regulations of the International
Telecommunication Union (ITU) (see.
156A Spa2 § 6, and the Appendix to this
Notice). This paragraph requires space
stations in AMSS to be fitted with
devices for controlling emissions in the
event harmful interference is reported.
Furthermore, it requires FCC to inform
the International Frequency Registration
Board (1.F.R.B.) of all space stations to
be authorized in AMSS. Additional,
Article 7 of the ITU provides that "space
stations shall be fitted with devices to
ensure immediate cessation of lheu'
radio emissions by tel

henever such cenation is required

Roy C. Howell, Federal C tions
Commission, Private Radio Bureau,
Personal Radio Branch (202) 254-6884.
ADORESSES: Federal Communications
Commission. 2025 M Street NW.
Washington, D.C.

Adopted: November 20, 1979.

Released: December 4, 1979.

In the matter of amendment of Part 97
of the Commission’s Rules to provide for
Amateur-Satellite Service, Docket No,
19852, See Also 39 FR 1643, January 1L
1974.

Background

1. On February 14, 1973, the
Commission adopted amendments to
Part 2 of the Commission's rules in
Docket No. 18547. These amendments
incorporated into the rules the Amateur
Satellite Service (AMSS) as established
by the World Administrative Radio
Conference for Space
Telecommunications in Geneva, 1971.
Certain freq already all d to

under the provisions of these
regulations” (see 470 Spa2 § 24).

6. Elsewhere in the Radio Regulations
of the ITU, definitions of terms related
to space station operations were added,
as were the requirements for advance
publication coordination and
notification.

Experience in Licensing Spsce Stations

7.F.C.C. experience in licensing space
stations has brought Commission
attention to various problems
encountered when attempting to operate
a space station pursuant to rules
enacted to regulate other types of
amateur radio stations, via Part 97.
These are:

{A) § 97.78 Control op

p rnd.lo which are not
id ‘ b ng ( radio
tions may not broadcast). One-way space-

to-earth telemetry transmissions from a space
lutlon. and one-way earth-to-space

to a space
station are not covered by this rule.

(E) § 97.117 Codes and ciphen prohibited.
This rule prohibits the use of codes and
ciphers in the Amateur radio service, where
the intent is to obscure the meaning.
Telemetry transmissions must use codes to
!rnmhr data, as do telecommand

While tel y codes are
only to facilitate communications,
telecommand codes must also obscure the
meaning of the message for the same reasons
discussed under § 97.84 Station identification.

The Comments
8. Generally, very few

authority in the other country.
In regard to space stations licensed by
the Commission, however, there would
have to exist the capability to effect an
immediate, permanent cessation of
emissions from the space stations via
telecommanded operations conducted
by one or more stations licensed by the
Commission.

12. We are proposing to exempt both
space stations and telecommand
stations from the station identification
requirement for the reasons given in
paragraph 7, above. Article 19 § 2 of the
Radio Regulations of the ITU provides:

A station shall be identifled by a call sign
or other recognized means of identification.
Such recognized means of identification may
be one or more of the following necessary for

expressed opposition to the
establishment of an Amateur-Satellite
Service. Only one comment exprened
total ¢ tion to the establishment of
an Amateur-Satellite Service, and, the
rationale for this opposition was the
following: *“Whenever rules are issued
governing a rapidly growing field,
progress in that field inevitably slows or
stops completely.” Hence, according to
the one negative comment any
regulations for AMSS would hinder
technological growth in this area. The
Rules proposed herein are
fundamentally the same set of rules
AMSS has been operating under. We are
proposing to move from a procedure
based on a series of waivers, to one
which is premised on rules developed
via the rule making process.

9. One comment suggested that
amateur communication achieved by
reflection from the moon, should not be
governed by the rules adopted for
AMSS.? Such communication, it is
claimed, does not represent a significant
source of interference to other radio
services, and is better regulated by the
existing rules governing the Amateur
Radio Service. Article 1 of the Radio
Regulations of the ITU defines AMSS as

ond § 97.88 Operation a[ o station by remote
control. These rules require a control
operator to be at an authorized control point
whenever the station is in operation. For low
earth orbit satellites, the station is not in
view of any telecommand station for

the Amateur Radio Service were also
allocated to AMSS. Furthermore, AMSS
frequency bands 435438 MHz are also
shared with the Government
Radiolocation Service on a secondary
basis.

2. On October 25, 1973, the
Commission adopted a Notice of Inquiry
in Docket No. 18852 which was
published in the Federal Register on
November 8, 1873, 38 FR 30586 (1873). In
our Notice of Inquiry, we indicated the
desire to receive comments from
interested parties concerning: The
structures of the new Amateur-Satellite
Service: the technical standards
licensees in the Service should have to
meet; and, the qualifications licensees
should possess.

3. The Commission received
approximately fifteen comments in
response to the October 25, 1973 Notice
of Inquiry. All comments received have
been carefully analyzed by the
Commission’s staff and we are now
prepared to issue formal proposals in
this proceeding.

4. Prior to WARC-ST, five amateur
space stations licensed by the FCC were
placed in operation. Since WARC-ST,
three more space stations licensed by
the FCC became operational. These
stutions were operated pursuant to
waiver of the Commission’s rules for
amateur radio stations (Part 97). It is
evident that AMSS has become an
important facet of Amateur Radio; thus,
it is now time to develop rules for the
service. Hence. a statement of the AMSS
requirements in the Rules would give
notice to the amatuer community on
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period. Thenfore. no 'lngle
of contml openlorl. could possibly be at all
times at a control point(s), able to command
?‘]e space station, as required by the general

(B) § 97.84 Station identification. Thn rule

every radio to it ite
unlgnad all letters. None of the amateur
satellites authorized by the F.C.C. have had
this capability. Furthermore, based on the
F.C.C's experience in this ares, the nature of
space operation would seem to make such a
requirement meaningless.

To date, F.C.C. licensed amateur space
stations have simply identified themselves
with the letters "HI" in Morse Code
telegraph. Except for the first few amateur
satellites, even this identification probasbly
serves no useful purpose.

Another area of concern regarding station
identification is telecommand operation. To
maintain the integrity of the tel

a radiocommunication service using
space stations on earth satellites for the
same purposes as those of the amateur
service” (see, BAATA, Spa2). This
definition is used for the purpose of
AMSS in the proposed rules. Therefore,
communications conducted by passive
reflection of signals off the moon would
not constitute operation in AMSS.

The Proposal

10. The Commnulon proposes to add a
new Subpart H, A

plete identification: name of station,

location of station, operating agency, official
regmrltion mark, fhghl identification

call or signal,

leleclive call identification number or signal,

characteristic signal. characteristic of

emluion or other clnrly dllunguilhing

readily gnized inter

Instead of transmitting their call sign,
information of the type specified by
Article 19 § 2 would be filed with the
F.C.C. by the station licensee.

13. In addition to Article 41 (see
paragraph 5, above), Article 7 provides
that “space stations shall be fitted with
devices to ensure immediate cessation
of their radio emissions by
telecommand, whenever such cessation
is required under the provisions of these
Regulations” (see 470V Spa2, § 24). All
of the frequency bands allocated to
AMSS are shared with the Amateur
radio service, Furthermore, AMSS
frequency band 435-438 MHz is also
shared with the Government
radiolocation service. We are proposing
to incorporate these requirements into
the Rules.

14, Article 9A§ 2 (see, 639AA, Spa2) of
the Radio Regulations of the
International Telecommunication Union
(ITU) sets out the procedure for the
Advance Publication of information on
planned Satellite Systems. The
procedure is the following:

“An administration (or one acting on behalf
of a group of named administrations) which
intends to establish s satellite system shall,
prior to the co-ordination procedure in
accordance with No. 639A] where applicable,
send to the International Frequency
Registration Board not earlier than five years
before the date of bringing into service each
ulelllle network of the plnnned system, the

Service, to Part 97 of the rules. The rules
for the Amateur Radio Service would
apply except in those instances
specifically covered by the proposed
Subpart. Generally, all amateur stations
and amateur radio operators would be
authorized to operate in the Amateur-
Satellite Service to the extent of the
privileges authorized by their amateur
radio licenses, without any additional
authorization by the Commission. Space
operation would be limited to holders of
lhe Amateur Extra Class operator

capability, knowledge of the location and
identity of such stations must be limited to
only those persons engaging in controlling the
space station. Otherwise, information on
controlling the space station could fall into
the hands of persons who could use it to
effect improper operation of the station,
possibly resulting in interference to other
services or damage to the station.

For this reason, telecommand stations are
not required to identify with F.C.C. assigned
call signs. Their transmissions are brief, (time
required to transmit a call sign could exceed
the time required to transmit a series of

ds), and their ions are
di :k ard making the g of
lnlcrfmnoe unlikely.

(C) § 97.85 Repeater operation and § 87.126
Retransmitting radio signals. The only
amateur radio station permitted to
automatically retransmit the ndm llgnll' of
other teur radio stations are

. Examination material related to
the Amateur-Satellite Service is
incorporated only in Examination
Element 4(B), a requirement for the
Amateur Extra Class license.

11. Any amateur radio station licensed
by the Commission, having a control
operator holding an operator license
with the necessary frequency privileges,
could be designated by the space station
licensee to conduct telecommand
operations. Certain privileges not
afforded other amateur stations would
be permitted authorized telecommand
operations for the above-discussed
reasons. Furthermore, the licensee of the
space station could authorize amateur

1 This comment was filed by Amateur radio
Mark Zi

repeater operation or auxiliary operation.
Thie capability is one of the principal

"Thll comment was filed by amateur radio
operator K. D. Tentarelli.

tion listed in Ap 1B.”

Article 9A, § 2, No. 639A| provides the
following:

“Before an administration notifies to the
Board or brings into use any frequency
assignment to a space station on a
geostationary satellite or to an earth station
that is to communicate with a space station
ons geollltlon-ry satellite, it shall effect co-

of the assig with any other

R

stion whose in the same
band for a space station ona geostationary
satellite or for an earth station that
communicates with a space station on a
geostationary satellite or for an earth station
that communicates with a lplce tlnlion ona

i y satellite is d in the
Master Register, or has been co-ordinated or
is being co-ordinated under the provisions of
thil pulguph. “For thll purpose, the

shall
und to any other such Administration the
informstion listed in Appendix A.”

We are proposing that informational
filings be at: two years, and three
months (the three months are to allow
for processing); updates one year, and
three months. Further, we anticipate the
first filing period could be waived where
justified. However, amateur satellites
placed into orbit prior to receiving
international sanction may be required
to discontinue operation in favor of a
prior request, or to avoid interference to
other radio services.



15. We seek comment on the proposal
and on the desirability of the
information requirement, particularly in
terms of clarity of the questions,
instructions, and format. The
information requirements included
herein are subject of General
Accounting Office clearance.

Comments Solicited

16. The specific amendments we are
proposing are set forth in the Appendix.
Authority for issuance of this Notice is
contained in Sections 4(i) and 303(r) of
the Communications Act of 1934, as
amended 47 U,S.C. 154 (i) and 303(r).
Pursuant to procedures set out in § 1.415
of the rules and regulations, 47 CFR
1.415, interested persons may file
comments on or before February 5, 1980,
and reply comments on or before March
8, 1980. All relevant and timely
comments will be considered by the
Commission before final action is taken
in this proceeding. In reaching its
decision, the Commission may take into
consideration information and ideas not
contained in the comments provided
that such information or a writing
indicating the nature and source of such
information is placed in the public file,
and provided that the fact of the
Commission's reliance on such
information is noted in the Report and
Order.

17. In accordance with the provisions
of § 1.419 of the rules and regulations, 47
CFR 1.419, formal participants shall file
an original and 5 copies of their
comments and other materials.
Participants wishing each Commissioner
to have a personal copy of their
comments should file an original and 11
copies. Members of the general public
who wish to express their interest by
participating informally may do so by
submitting one copy. All comments are
given the same consideration, regardless
of the number of copies submitted. All
documents will be available for public
inspection during regular business hours
in the Commission’s Public Reference
Room at its headquarters in
Washington, DC.

18. For further information concerning
this rule making, contact Roy C. Howell,
Rules Division, Private Radio Bureau,
Federal Cc ions Cc
Washington, DC 20554, (202) 254-8884.
Federal C icati C i
William ). Tricarico,

Secretory.
Appendix

Part 97 of Chapter I of Title 47 of the
Code of Federal Regulations is proposed
to be amended as follows:

§97.3 [Amended)

1. In § 97.3, paragraphs (i) and (k) are
deleted and designated (Reserved).

2. A new Subpart H is added, as
follows:

part H—A Service

General

Purpose.

Definitions.

Abpplicability of rules.

Eligibility for space operations.

97.409  Eligibility for earth operations.

97.411  Eligibility for telecommand
operation.

97413 Space operation requirements.

Technical Requiremeants

97.415 Frequencies available.

Special Provisions

97.417 Space operation.

97.419 Telemetry.

97.421 Telecommand operation.

97.423 International ad publ

97.425 International coordination.

97.427 Notification required.
Authority: Secs. 4(i) and 303(r) of the

Communications Act of 1934, as amended, 47

U.S.C. 154(i} and 303(r).

Subpart H—Amateur-Satellite Service
General

§ 97.401 Purposes.

The Amateur-satellite Service is a
radio communication service using
stations on earth satellites for the same
purposes as those of the Amateur Radio
Service.

§97.403 Definitions.

(a) Space operation. Space-to-earth
amateur radio communication from a
station which is beyond, is intended to
80 beyond or has been beyond the
ma jor portion of the earth’s atmosphere.

(b) Earth operation. Earth-to-space-to-
earth amateur radio communication by
means of radio signals automatically
retransmitted by stations in space

operation.
(c) Telecommand operation. Earth-to-
space amateur radio cc ications to

initiate, modify, or terminate functions
of a station in space operation.

(d) Telemetry. Space-to-earth
transmissions, by a station in space
operation, of results of measurements
made in the station, including those
relating to the function of the station.

§ 97.405 Appiicability of rules.

In all cases not specifically covered
by the provisions of this Subpart,
stations in space operation,
telecommand operation, and earth
operation, shall be governed by the
provisions of the rules governing
amateur radio stations and operators
(Subpart A through E of this part).

§97.407 Engibliity for space operation.

Amateur radio stations licensed to
Amateur Extra class operators are
eligible for space operation.

§97.400 Eligibliity for sarth operation.

Any amateur radio station is eligible
for earth operation, subject to the
privileges of the operator's class of
license.

§97.411  ENgibliity for telecommand
operation.

Any amateur radio station designated
by the licensee of a station in space
operation is eligible to-conduct
telecommand operation with that station
in space operation.

§97.413 Space operation requirements.

An amateur radio station may be in
space operation where:

(a) The station has not been ordered
by the Commission to cease radio
transmissions.

(b) The station is capable of effecting
a cessation of radio transmissions by
commands transmitted by station(s) in
telecommand operation whenever such
cessation is ordered by the Commission.

(c) There are in place, sufficient
amateur radio stations licensed by the
Commission capable of telecommand
operation to effect cessation of space
operation, whenever such is ordered by
the Commission.

(d) The notifications required by
§ 97.423 (b) & (c) are on file with the
Commission,

Technical Requirements

§$97.415 Frequencies available.

The following frequency bands are
available for space operation, earth
operation, and telecommand operation.
Frequancy Bands
kHz
7000-7100
14000-14250
MHz
21.00-21.45
28.00-29.70
144-146
435-438(1)

GHz

24-25.05

Stations operating in the Amateur-
satellite Service shall not cause harmful
interference to other stations between
435 and 438 MHz

Special Provisions
§97.417 Space operation.

(a) Stations in space operation are
exempt from the station identification
requirements of § 97.87 on each
frequency band when in use.

(b) Stations in space operation may
automatically retransmit the radio
signals of other stations in earth
operation, and space operation.

§97.419 Tolemetry.

(a) Telemetry transmission by stations
in space operation may consist of

pecially coded ges intended to

facilitate communications.

(b) Telemetry transmissions by
stations in space operation are
permissable one-way communications.

§97.421 Telecommand operation.

(a) Stations in telecommand operation
may transmit special codes intended to
obscure the meaning of command
messages to the station in space
operation.

(b} Stations in telecommand operation
are exempt from the station
identification requirements of § 97.67.

§97.423 International advance
pu

All stations to operate on earth
satellites or to communicate with
stations on earth satellites are subject to
the international advance publication
procedure for the purpose of informing
foreign administrations, in advance, of
the mlended operatlon. The proposed

s of pl d stations

are to be pubhlhed mternauonally
(generally from 2 to 5 years prior to the
commencement of space operations).
The data required for this purpose are
set forth in. Appendix 1B of the
international Radio Regulations.

§97.425 | tional coor

All stations proposed for earth and
space operations and which utilize an
earth satellite in a geostationary orbit
are required to be prior coordinated
with affected foreign administrations
pursuant to the provisions of Article 8A
of the international Radio Regulations.
For this purpose, the Commision is
obligated to collect and forward the
data specified in Appendix 1A of the
international Radio Regulations. No
coordination is required for operations
utilizing non-geostationary orbits.

§97.427 Notification required.

(a) The licensee of every station in
space operation shall give written
notifications to the Private Radio
Bureau, Federal Commumcanons

Washington, D.C. 20554,

(b) Pre-space operation notification.

(1) Three Notifications are required
prior to initiating space operation. They
are:

(i} First Notification. Required no less
than twenty-seven months prior to
initiating space operation.

(ii) Second Notification. Required no
less than fifteen months prior to
initiating space operation.

(iii) Third Notification. Required no
less than three months prior to initiating
space operation.

(2) The pre-space operation
notification shall consist of:

(i) Space operation date. A statement
of the expected date space operations
will be initiated, and a prediction of the
duration of the operation.

(i) /dentity of satellite. The name
which the satellite will be known.

(iii) Service area. A description of the
geographic area on the Earth's surface
which is capable of being served by the
station in space operation. Specify for
both the transmitting and receiving
antennas of this station.

(iv) Orbital Parameters. A description
of the anticipated orbital parameters as
follows:

Non-geostotionory sotellite
(1} Angle of inclination
(2) Period
(3) Apogee (kilometers})

(4) Perigee (kilometers)
(5) Number of satellites having the same
orbital characteristics

Geostationory sotellites

(1) Nominal geographical longitude

{2) Longitudinal tolerance

(3) Inclination tolerance

(4} Geographical longitudes marking the
extremities of the orbital arc over which the
satellite is visible at a minimum angle of
elevation of 10" at points within the
associated service ares.

{S) Geographical longitudes marking the
extremities of the orbital arc within which
the ntellno must be located to prmndl

ions to the ified service area.

(8) Reason when the orbital arc of (5) i,

less than tbat of (4}

(5) Technical Parameters. A
description of the proposed technical
parameters for the station in space
operation and all other statioas to
engage in satellite communications
however, recognizing that a wide variety
of amateur radio stations would be
transmitting and receiving from a station
on an earth satellite, only the
parameters of a “typical™ such station
should be indicated. The description
where possible, shall include the
following:

(1) Carrier frequency *

(2} Necessary bandwidth ?

{3} Class of emission ?

{4) Total Peak Power ?

(5} Maximum power density (watts/Hz}

(8) Antenna radiation pattem ?

{7) Antenna gain (main beam) ?

(8) Antenna pointing accuracy
(geostationary satellites only) *

{9} Receiving system noise temperature ¢

(10) Lowest equivalent setellite link noise
temperature *

(c) In-space operation notification.
Notification is required after space
operation has been initiated. The
notification shall update the information
contained in the pre-spece operation
notification. In-space operation
notification is required no later than
seven days following initiation of space
operation.

(d) Post-space operation notification.
Notification of termination of space
operation is required no later than three
months after termination is complete. if
the terlmmtion is ordered by the
[of i notification is required no
later than twenty-four hours after
termination is complete.

3. In Appendix 2, the undesignated
paragraph foliowing the beadnote is
revised, and & new paragraph SEC. 6 is
added as follows:

Appendix 2

Extracts From Radio Regulollam Annexed
to the Inter | Tele
Convention (Geneva, 1958), as revised by the
World Administrative Rodio Conference for
Space Telecommunications, Genevo, 1971.

Article 41—Amateur Stations

Sec. 8. Space stations in the Amateur-
satellite Service operating in bands shared
with other services shall be fitted with
appropriate devices for controlling emissions
in the event that harmful interference is
reported in accordance with the procedure
laid down in Article 15. Administrations
authorizing such space stations shall inform
the International Frequency Registration
Board (LF.R.B.) and shall ensure that
sufficient earth command stations are
established before launch to guarantee that
any harmful interference that might be
reported can be terminated by the authorizing
Administration.

'Only!hohmynnphwhh:hﬂncmﬁr
frequlnd. hci‘n.dhlml.
i pwpeses
carncr lnqumdn have not bou d.nunmd

publﬁ:lbnbul“hhd“o‘lﬂ-

informetion is anﬂd;l-

1These shall be provided
for both and

*For a station in space oponm

* The noise temperature at ths input of a typical
amateur radio station receiver corresponding to fhe
radio noies power which produces the
total observed noise at te outpwl of the sateiiite
link excluding noise from other non-ssseciated
radio systems.
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6m Fun with the FT-625RD

—ssix is hot, so why not?

Glenn W. Malme W60OJF
9337 Gotham Street
Downey CA 90241

Probably 95% of the
current ham popula-
tion knows that six meters
is one of their bands, and
that’s about all. Others
have heard about TVI
problems—and gave up
before they started. Those
days are now gone, for the
most part.

After World War I, six
meters became my first
love. It all started when
Pappy Dow, who ran a sur-
plus store in Pasadena,
sold a group of us the Col-
lins MBF. The name Collins
did the trick. All we had to
do was move that ac/dc
transceiver to the six-meter
band. TV was just starting
out here on the coast.
W6XAO was the station
call for Channel Two. To
say that we had TVI prob-

B

e

ol o o o

e 1

'
]
"

The Yaesu FT-625RD.
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lems was putting it mildly.
| recall one neighbor walk-
ing around the block get-
ting signatures on a peti-
tion to have me forced off
the air.

About this time | met
Faust Gonsett. Faust had
introduced his world-
famous two-meter Com-
municator. Why not one
for six meters, | asked
Faust? Sure enough, his lit-
tle company in Burbank
soon gave birth to the six-
meter version.

Six meters was as hot as
the proverbial two-dollar
pistol. It was open world-
wide every day and some-
times late into the night. |
recall putting my six-meter
Gonset (one T for the pro-
duct, two Ts for Faust’s
name) in my 1953 Ply-
mouth, connecting the
antenna from the car’s
radio to the rig, calling CQ,
and literally working the
world. Each noon | had
regular skeds on my way
home for lunch with LUIMA
in Argentina. He'd give me 40
over 9 reports for my little
“4-Watts-out” Gonset while
mobiling. The car antenna
pulled out to 55 inches,
which was just right
for six. And, in just one

weekend in the early 1950s,
| worked all 48 states. This
was before Hawaii and
Alaska joined the group.

So why am | telling you
all this? Simply because it’s
about to happen again. Six
meters is again coming into
its own and along with 10
meters will be the hottest
of the ham bands. | had
been reading the propaga-
tion reports, and my blood
pressure began to build up.
Could it really be? | dusted
off my Gonset Com 3,
checked it over, fired up
the old girl, and connected
it to a makeshift CB ground
plane which | had hurriedly
chopped down for six me-
ters. The old Gonset tuned
up just fine. The output
was about 4 Watts, and the
swr was 1.5:1 after a bit of
tinkering.

The band was dead, not
a signal to be heard. So |
did some more tinkering
and then QRZed the band.
Now | heard a carrier. To
make my story short, it was
a KHé6.

He was as surprised as !
was. ‘I think everyone just
sits around and listens; no
one ever calls CQ,” he
observed. He flipped his
two-meter rig on one of the



island repeaters and roust-
ed up two others who
quickly fired up on six.
When we were through, |
tuned the band and found
several sideband stations
down around 50.1, but as
the old Gonset is strictly
AM, | couldn’t do much.

So that started me look-
ing about, and the end
result is that | now have a
new do-everything Yaesu
all-mode FT-625RD trans-
ceiver on my operating
desk. This beautiful little rig
will do everything but make
a cup of coffee. The FT-
625RD covers 50-54 MHz in
four one-MHz switch posi-
tions. Frequency readout is
in red-colored LEDs. The rig
offers a memory system
which provides for storage
and recall of any transmit,
receive, or transceive fre-
quency. A 600-cycle CW
filter is available for CW op-
erators.

cessor, a noise blanker
which just can’t be beat,
VOX, semi-break-in CW
with sidetone, and offset
tuning (clarifier) for both
receive and transceive fre-
quencies. It has a novel
automatic mike gain con-
trol (AMCGC)which acts as a
microphone squelch to
minimize transmission of
random noises in the oper-
ating room.

Hey, | forgot to tell you
appliance operators that
once you peak the receive
signal on a multipurpose
S-meter (one knob does it),
you are all set to trans-
mit—no tuning, dipping,
and loading! And, there’s a
knob which varies the out-
put anywhere from one to
25 Watts.

For FM enthusiasts, the
FT-625RD includes a plus
or minus 1-MHz repeater
split plus an auxiliary split
for use with a crystal. Tone
burst and a discriminator

For you guys who want
to lift the hood and see
what the motor looks like,
you're in for a pleasant sur-
prise. Completely solid
state, all circuits are on
plug-in computer-type cir-
cuit boards. Rear panel
connections are for relay
control, ALC input, PTT
(for foot-switch control if
you wish), CW jack, and
connection for an external
speaker if you so choose.

The front panel has
every conceivable goody
you can ask for. The mode
switch provides LSB, USB,
FM, AM, and CW. While
the rig is vfo controlled,
there is provision for 5 crys-
tal positions and any split
up to 4 MHz is possible
with optional crystal.

And, like all Yaesu prod-
ucts, the transceiver will ac-
commodate any 50-to-60-
cycle line voltage, thanks to
a tapped power trans-
former, from 100 volts

models is set for 117 V ac.
And, if you want to run the
rig mobile, a second power
cord is provided for 12 V dc.
It takes 700 milliamps on
receive and 7 Amps on
transmit. On AM, you'll get
8 Watts of rf output, and,
as | said, up to a comfort-
able 25 Watts on other
modes. All you need to get
on the air is an antenna. All
power cords, PTT mike,
and built-in speaker are
furnished.

I just signed with
WB6WOX, WB6)BC, and
WB6DLR, each of whom
praised the transceiver’s
performance at the receive
end. After we signed, | tried
to call WB6DLR back, only
to be told that he was on
his way to ““the local candy
store” —no doubt to get his
FT-625RD.

Six meters will be a new
frontier for most of the
hams today. So, why not
join the gang and, as the

Built into every FT- center meter are included to 234 volts. The FT-625RD  band gets better each day,
625RD is an rf speech pro- for maximum versatility. transformer in the US work the world?l
HY-GAIN ANTENNAS CUSHCRAFT ANTENNAS ROHN TOWERS
TH5DX New 5-Element Triband Beam. .$195 ATB-34 4-Element Triband Beam. $209 20G $29.50 25G $3B.50 45G $67.50 55G $104.50
THEDX X 6-Element Triband Beam. .$225 ATV4 40-10 mtr Trap Vertical . . . . $78 HDBX4B Free-standing 4B-ft. tower (1B sq.ft) . . .$305
TH3MK3 3-Element Triband Beam. $165 ATV-5 80-10 mtr Trap Vertical $85 HBX56 Free-standing 56-ft. tower (19 sq. ft). . .$335
TH3JR 3-Element Triband Beam. . . $119 15-4CD New 4-Element 15-mtr Beam $89 FK254B 48-tt 25G Foldover tower .$599
TH2MK3 2-Element Tribend Beam. $109 10-4CD New 4-Element 10-mtr Beam $67 FK2558 68-t1 256G Foldover tower . .$666
HY-QUAD 2-Element Triband Quad. $199 AS50-5 5-Element 6-mtr Beam $55 FK2568B 68-ft 25G Foldover tower .$729
402BA 2-Element 40-mtr Beamn $175 A617B New 6-Element 6-mtr Beam $149 FK454B 4B-ft 45G Foldover tower .$839
205BA 5-Element 20-mtr "'Long John" $225 ARX-2 2-mtr “Ringo Ranger”’ $30 FK4558 58-ft 45G Foldover tower . .$929
155BA 5-Element 15-mtr "'Long John'* $145 A-3219 19-Element 2-mtr “Boomer" $66 FK4568 68-ft 45G Foldover tower .$999
1058A 5-Element 10-mtr “'Long John™* $94 A-214B 14-Element 2-mtr “"Boomer™ $53 {Freight paid on all foldover towers. Prices 10% higher
204BA 4-Element 20-mtr Beam $175 A-214FB 14-Element 2-mtr FM *‘Boomer’’ $53 waest of Rocky Mountain states.)
1538A 3-Element 15-mtr Beam $64 A-228FB 28-Element 2-mtr FM Power Pack $165
103BA 3-Element 10-mtr Beam . $54 A-147-11 11-Element 2-mtr FM Beam $30 GALVANIZED STEEL TOWER HARDWARE
DB1015A 3-Element 10/15-mtr Beam $115 A-147-22 22-Element 2-mtr FM Power Pack $90 3/16°° EHS (3990 ib rating) $9.50/100 ft $90/1000 ft
648 4-Element 6-mtr Beam $42 DX120 20-Etement 2-mtr Colinear. $45 1/4°* EHS (6000 Ib rating} $12/100 ft $111/1000 ft
668 6-Element 5-mtr Beam $89 ARX-450 450 MHz “‘Ringo Ranger'” $30 5/32'° — 7 x 7 Aurcraft cable (27001b) $8/100 ft
1BHT Hy-Tower 80-10 mtr. Vertical $249 A-144.10T 10-Etement 2-m1r “Oscar’* ant $37 3/16 CCM cable clamps (3/16" or 5/32'“ cable). . . . . $0.30
1BAVT/WR  80-10 mtr Trap Vertical $75 A-144.20T 20-Element 2-mtr *'Oscar’’ ant $53 1/4 CCM cable clamps (1/4°* cable) 5 $0.40
14AVQ/WB  40-10 mtr Trap Vertical $55 A-432-20T 20-Element 432 M