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IT'S A FACT... HENRY RADIO STILL PRODUCES THE BROADEST LINE OF SUPERIOR QUALITY AMPLIFIERS IN THE WORLD.
WHETHER FOR AMATEUR RADIO, COMMERCIAL OR MILITARY USE, WE OFFER A CHOICE OF FIELD PROVEN STATE-
OF-THE-ART UNITS TO FIT THE REQUIREMENTS AND BUDGETS OF THE MOST DISCRIMINATING USER.

S ——
Y ...the newest member of the famous Henry
e lKD'S Radio family of fine amplitiers, And we're still

convinced that it's the world’s finest linear in its class. The 1KD-5 was
designed for the amateur who wants the quality and dependability of
the 2KD-5 and 2K-4A, who may prefer the smaller size, lighter weight
and lower price and who willl settle for a little less power. But make no

e
@% 2KD,5 We have been suggesting that you look inside

any amplifier before you buy it. We hope that
you will. If you “lift the lid” on a 2KD-5 you will see only the highest
quality, heavy duty components and careful workmanship...attributes
that promise a long life of continuous operation in any mode at full

THE 1KD-5 IS ON DISPLAY AT THE
FOLLOWING OEALERS

A G L Electronics Inc.
Clearwater, FLORIDA

A R.C. Electronics Inc
Shreveport, LOUISIANA
The Base Station

Concord, CALIFORNIA
Castle Marina Inc

Greenup, KENTUCKY
Communications Center Inc
Lincolr, NEBRASKA

Communications World Inc
Cleveland, OHIO

And don't forget the rest

of the Henry

Conley Radio Supply
Billings, MONTANA
Custom Electronics
Boise, IDAHO
Douglas Electronics
Corpus Christi. TEXAS
Earl Distributing Co
Idaho Falls, IDAHO
Electronics Inc

Salina, KANSAS

Hl Inc

Council Bluffs, IOWA
H. R. Electronics
Muskegon, MICHIGAN
Hamtronics Inc
Trevose, PENNSYLVANIA

family of amateur

mistake, the 1KD-5 is no slouch. Its 1200 watt PEP input (700 watt PEP
nominal output) along with its superb operating characteristics will still
punch out clean powertful signals...signals you'll be proud of. Compare
its specifications, its features and its fine components and we're sure
you will agree that the 1KD-5 is a superb value at only $695.

legal power. The 2KD-5 Is a 2000 watt PEP input (1200 watt PEP nominal
output) RF linear amplifier, covering the 80, 40, 20, and 15 meter
amatueur bands. It operates with two Elmac 3-500Z glass envelope
triodes and a Pi-L plate circuit with a rotary silver plated tank coil. Price
$945.

Hobby Electronics Center
College Park, GEORGIA
Industrial Distributing Co
Dallas, TEXAS

Kryder Electronics
Oklahoma City, OKLAHOMA
N & G Distributing Corp
Miami, FLORIDA
Norbill's Electronics Inc
Springfield, MAINE

Quad Electronics Co
Pensacola, FLORIDA
Radio Wholesale
Columbus, GEORGIA
Radio World

Oriskany, NEW YORK

Radios Unlimited
Somerset, NEW JERSEY
Shaver Radio

San Jose, CALIFORNIA
Slep Electronics Co

Otto, NORTH CAROLINA
Stephens Electronics
Corpus Christi, TEXAS
Sunrise Amateur Radio
Ft. Lauderdale, FLORIDA
Tufts Electronics
Medford, MAINE
Universal Amateur Radio Inc
Columbus, OHIO

offers the 3K-A and 4K-Ultra superb high power H.F. amplifiers and a

amplitiers...The 2K-4A, the Tempo 2002 high power VHF amplifier and broad line of commercial FCC type accepted amplitiers for two way FM
the broad line of top quality solid state amplifiers. Henry Radio also communications covering the range to 500 MHz.

11240 W. Olympic Blvd. Los Angeles, CA 90064 213/477-6701
831 N. Euclid. Anaheim, CA 92801
Butler, Missouri 64730

NEW TOLL FREE OROER NUMBER: (800) 421-6631

114/772-9200
816/679-3127

Henry ity

Prices swbject to change withowt notice

For all states except California
Calif. residents please call collect on our requiar numbers




" FACTORY DIRECT SALE!! )

MARK Il
Save $105.90

MARK IV
Save $112.90

e At greatly reduced prices.
e 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

POWER (Watts) | MOBILE AMPLIFIER FEATURES
Sefblen o Qut 1;.::‘« : e 5-watt audio amplifier for external speaker.
Tye) — (Tvp) !« Automatic fast/trickle charge
WMH 440TT Mobile Amplifier Charger 1-6 4 40 5.0 I o Front panel Touch-Tone* Padwhich allows
WMH 480TT  Mobile Amplifier Charger 16 4 85 156 |  generation of DTMF tones.
WA 440 Broad Band Amplifier 1-6 4 40 48 : * Over and under mounting bracketforunder
WA 480 Broad Band Amplifier 16 4 85 155 N dash, floor mounting or base st‘atlon use
WA 2080 Broad Band Amplifier 1095 20 90 110 | ° AKeylockingfeature forsecurity
1t * 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 5 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 440TT 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 .« R
4288 South Polaris Avenue izt VIS/
Las Vegas, Nevada 89103 ) Ee=——
Ship me all indicated on above chart.
Check Money Order 1 MC [J VISA
Enclosed is $
Card Number Expiration Date .
Xtals 52/59 / / / / /
Name Address
City State Zip

Signature
Shipping Prepaid — Nevada Residents Add 3% % Sales Tax ‘
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Info

Manuscripts

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

Editorial Offices:

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

Advertising Offices:

Elm Street
Peterborough NH 03458
Phone: 603-924-7138

Circulation Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-7296

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $18.00
Two Years (24 issues) $30.00
Three Years (36 issues) $45.00
Litetime subscription $240.00

Elsewhere:

Canada—add $2.00 per year unless
paid with U.S. currency

All other foreign—one year only—
$26.00 payable in U.S. currency
through a U.S. bank (surface mail).

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 gitt recipients. Postmaster:
Send form #3579 to 73 Magazine. Sub-
scription Services. P.O. Box 931. Farm-
ingdale. NY 11737

Subscription
problem or
question:

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

73 Magazine (ISSN 0098-9010) Is pub-
lished monthry by 73. Inc., 80 Pine
Street, Peterborough NH 03458 Sec-
ond class postage paid at Peterbor-
ough NH 03458 and at additional mail-
ing offices. Copyright (c) 1980 by 73,
Inc. All rights reserved. No part of this
publications may be reprinted or other-
wise reproduced without written per-
mission from the publisher. Microfilm
Edition —University Microfilm. Ann
Arbor MI 48106.
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NEVER SAY DIE

editorial by Wayne Green

1990

Holy Moly! By 1990, I'l be
doddering into my 50th year in
amateur radio. By then, | should
have managed to alienate well
over half a million hams, if we
can get amateur radio into a
growth mode again. As I've said
before, whether anyone likes me
or not is his problem .. .| love
amateur radio and | like most
amateurs . . . there are some ex-
ceptions . . . and that makes me
happy.

But, let's take a look at ama-
teur radio today . . . reflect a bit
on the changes I've seen over
the last few years ... and then
see if | can make some shrewd
guesses as to what we have
coming up in the future. I'li try
not to be as impatient as | usual-
ly am about change. | invariably
want and expect changes to
happen a lot faster than they do.

The mere concept of change
sets many people off. And
others are continually trying to
either stop change or else make
things the way they were. It is
fruitless to try to prevent change
...or to try to make things the
way they were. You have to ac-
cept the fact of change and go
with it. Oh, it doesn't hurt to
push a bit to make change go in
a direction you feel beneficial.
But trying to make the ham
bands the way they were in 1940,
as asmall group tried to do back
in 1963 with Incentive Licensing,
was impossible.

Some ham bands have
changed little over the years

.others have gone through
enormous changes. Take six
meters, for example. For many
years, this was a truly deserted
band. | remember being the only
active amateur on six meters in
New York City . . . and that was
over a period of several years. In
those days, circa 1948-55, every-
one was crystal controiled and |
could tell immediately exactly
who was on the air just by
measuring the frequency of the
transmission. | kept a chart
showing call letters vs. cali-
bration on my frequency meter.
There were only perhaps about
20 hams active on six meters
within range of Brooklyn at that
time. Most of them were in New
Jersey, but there were some in
upstate New York and even
some in Connecticut, such as
Ed Tilton in Hartford.

When six was opened to the
Techs, it filled up quickly and, on
openings, the band was filled
solid from the low end all the
way up to 51 MHz .. . with
sparser population to 52 MHz.
Those were the AM days.

Then ihey opened two meters
to Techs and there was a mass
exodus. Six never got as quiet as
the early 50s, but it is not an ac-
tive band these days, nor is it
likely to become one unless
someone comes up with a new
activity or mode which will
populate it. | see nothing like

$150.

WANTED: PHOTOS

73 is currently soliciting professional-quality, vertically-
formatted color photos and transparencies. The theme, of
course, must be amateur radio, but other than that, it's
anything goes. Our minimum payment for photos used will be

that in serious prospect. so |
suspect that by 1990 we will
have a bit more activity than we
do at present, but not a lot. We
may see more FM activity as
more repeaters set up with
crossband facilities. This will be
channelized. But since six
meters offers very little over the
two-meter band in range and
since most of the repeater ac-
tivity is on two meters and likely
to stay there. there won't be a lot
of pressure for six-meter
growth.

One of the major factors
which will influence the ham
bands of 1990 will be the number
of active amateurs we have. |
see two serious prospects for
getting amateur radio off dead
center and into a growth mode
again. One would be a concen-
trated effort by the ham clubs to
get their license study classes
going again, filling them with
high-school students ... and
the other would be a relaxing of
the rules to permit a no-code li
cense and a resulting flood of
CB-type immigrants. | think that
I may be able to talk clubs into
the former approach to growth

| sure hope so.

Presuming that we can get
back to a 10% or so growth pat-
tern, we are going to need some
new modes of communications
which will be far more efficient
of spectrum (frequency x time)
use. This means that we had
better start pressuring the FCC
for some rule changes which
will untie the hands of ham ex-
perimenters and inventors so we
can try out various spectrum-
saving ideas.

The band which may hold the
most rosy prospects for the
future will surprise you. | think
this will be 160 meters. Yup. You
see, as | wrote recently, that was
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TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT / COMPTON, CA 90220
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2 FM TRANSCE! £

15 memories/offset recall, scan,

TR=7800

Kenwood’'s remarkable TR-7800 2-meter FM
mobile transceiver provides all the features
you could desire for maximum operating
enjoyment. Frequency selection is easier
than ever, and the rig incorporates new
memory developments for repeater shift,
priority, and scan, and includes a built-in
autopatch DTMF encoder.

+ 15 multifunction memory channels, easily
selectable with a rotary control

M1-M13.. memorize frequency and offset (600
kHz or simplex)
memorize transmit and receive frequencies
independently for nonstandard offset
MO ... priority channel, with simplex, 600 kHz, or
nonstandard offset operation

M14

Internal battery backup for all memories

All memory channels (including transmit offset) are
retained when four AA NiCd battenes (not Ken
wood- supplied) are installed in battery holder in
side TR-7800. Batteries are automatically charged
while transceiver is connected to 12-VDC source

Priority alert

MO memory is priority channel. "Beep " alerts opera
tor when signal appears on priority channel. Opera
tion can be switched immediately to priority channel
with the push of a switch

Extended frequency coverage
143.900-148.995 MHz, in switchable 5-kHz or 10
kHz steps

Built-in autopatch DTMF (Touch-Tone *) encoder

Front-panel keyboard

For frequency selection, transmit offset selection
memory programming, scan control, and selection
of autopatch encoder tones

Autoscan

Entire band (5-kHz or 10-kHz steps) and memories
Automatically locks on busy channel; scan resumes
automatically after several seconds, unless CLEAR
or mic PTT button is pressed to cancel scan
Up/down manual scan

Entire band (5-kHz or 10-kHz steps) and memories
with UP/DOWN microphone (standard

Repeater reverse switch

Handy for checking signals on the input of a repeater
or for determining if a repeater is "upside down
Separate digital readouts

To display frequency (both receive and transmit
and memory channel

Selectable power output

25 watts (HI)/5 watts (LOW)

LED bar meter
For monitoring received signal level and RF output

LED indicators

To show: +600 kHz, simplex, or -600 kHz transmitter
oftset; BUSY channel; ON AIR

priority, DIMF

Touch-Tone ®

TONE switch

To actuate subaudible tone module (not Kenwood
supplied)

Compact size

Depth is reduced substantially

Mobile mounting bracket
With quick-release lever

See your Authorized Kenwood Dealer now for details
on the TR-7800 ..the remarkable 2-meter FM mobile
transceiver!

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

Subject to FCC Approva

MATCHING ACCESSORY:
o KPS-7 fixed-station power supply
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the most active ham phone
band before The War. With the
demise of loran and the return of
the band to amateur radio, |
think 160 will rise again. Thisis a
beauty of a band and it will just
have to be popular.

It doesn't take a lot of power
or any complex or expensive an-
tennas for this band. You can
throw up wire and tune it up.
Heck, you can tune up some
wire hooked to a window screen
and get out. With a hundred
Watts or so, you can work haif
the country at night. And you
can work over a twenty-mile
radius or so during the daytime,

With the use of sideband, we
should be able to go back to the
real old days of duplex opera-
tion. The only legal impediment
to duplex was the rule against
transmitting a blank carrier, so
by using sideband...with a
separate transmitter and receiv-
er system and separate anten-
nas . ..we will be able to link up
into groups of two to six, or
either, all sitting and talking just
as if we were in the same room.

The old 160m band, as | recall,
ran from 1715 to 2050 kHz. |
don’t know how much of that we
canregain, but | think we should
push for as much of it as we can.
You can appreciate the size of
the old 160 band when you
understand that the only other
two popular phone bands were
100 kHz wide and 160 was 250
kHz wide...and few stations
ran over 100 Watts.

Will we see much in the way
of changes on 75/80 meters?
Well, we haven't seen much in
the last 50 years. Oh, we
changed from AM to SSB and
we added a bit of RTTY around
3620, but not much eise has
changed. If a ham were to drop
out of amateur radio today and
come back in 1990, I'll bet that
only the model numbers of the
rigs would clue him in. (Unless,
of course, | am able to make
some major changes within the
next few years, which | fully in-
tend to attempt.)

Forty meters has changed a
lot over the last forty years, but
much less in the last twenty.
Sideband evolved further since
1960, but it was fairly solid even
by 1960, so the changes have
not been substantial. In 1940,
we had no phone band and no
vfos, as I've written about re-
cently. | don't see any such ma-
jor changes in prospect in the
next ten years . .. or even twen-
ty.

We've had two major mode
changes in the last 25 years and
each took about ten years to
grow from beginnings to uni-
versal acceptance. The first big
one was sideband . . . the other
was FM. Single sideband sup-
pressed carrier, SSSC, as it was
first called, was a mode which
was known and used commer-
cially way back in the 20s, but at
that time, you had to get rid of
the second sideband and the
carrier with antenna filters,
throwing away the energy as
heat. Obviously, this was incom-
patible with amateur radio since
it was impossible to change fre-
quency.

The first practical SSB sys-
tem was unveiled in QST in the
early 50s. After a couple of ex-
ploratory articles, QST dropped
the whole subject. CQ picked it
up along in 1956 and pushed it
hard. By 1960, when 73 Maga-
Zine started and continued the
push, SSB was becoming widely
accepted. It took a good ten
years to go from the rare use of
the mode in 1955 to universal ac-
ceptance by 1965. Little has
really changed with SSB in the
last 15 years.

The early days of FM and re-
peaters were in the early 60s. In
1969, after six years of a no-
growth situation in amateur
radio, | decided to see if | could
get things going again by
spreading enthusiasm for re-
peaters. Hundreds of articles in
73, a Repeater Bulletin publi-
cation, and FM symposiums
around the country helped get
the word out. Within five years,
two meters was the most used
ham band in the country. .. if
not the world.

While | don't see any signif-
icant changes coming in side-
band, | do think we will be seeing
some changes in repeaters as
more groups get courage to
develop crossband systems to
other VHF bands and even to
the low bands. | think we have
reached a plateau on the num-
ber of repeaters needed to han-
dle voice communications, but
as computer and digital commu-
nications systems evolve, we
will, I'm sure, find repeaters
gearing to accommodate or
even being set up for this spe-
cialized requirement. | think
we'll begin seeing this coming
on strong within the next five
years.

The computer revolution will
really have to have some impact
on RTTY, making it far more pop-

ular than it is today. The scarcity
and cost of Teletype® machines
has held back the growth of in-
terest in RTTY...as has the
slowness of communications.
Interfacing microcomputer sys-
tems to our ham rigs may over-
come many of the problems and
bring about rapid growth of writ-
ten communications over the
air. This may be helped by some
sophisticated addressing sys-
tems which could virtually elim-
inate our present traffic system.
The use of computers and dig-
ital techniques offers some fun-
damental changes in our pros-
pects of being able to contact
specific stations at will.

The techniques for this were
known and used thirty years
ago, but were not evolved be-
cause of the equipment prob-
lems, In 1950, we had a net of
some thirty or more RTTY sta-
tions in and around New York.
We had our own repeater on the
Municipal Building in Manhat-
tan. We could send specific
messages to any station we
wanted and get back a con-
firmation that the message had
been received, all with no op-
erator present at the other end.
Now, with low-cost computers
and digital techniques, this type
of communications is becoming
practical on a universal basis.

If we can get the FCC to im-
prove our rules so we will be able
to use whatever mode we want
on any ham frequency, we
would be able to switch from
voice to RTTY to SSTV at will,
without having to move from
one end of the band to another.
It's nice to talk ... and it's nice
to write, too. If | get talking
about cars, I'd like to be able to
put a piece of writing over the air
for a few seconds and then go
back to talking. And if | want to
stop and take a few seconds to
send a picture now and then,
why should | have to move from
a RTTY part of the band to an
SSTV-ailowed channel?

| have a lot of really great
recipes which | could send to
those interested via RTTY, My
spareribs will drive you right out
of your mind...if you know
how to make 'em. But you need
this information in writing. |
think we will be able to develop
these ideas during the next ten
years.

A few years back, | was deep-
ly involved with audio and every
now and then | runinto someone

Continued on page 176



The Question we seem to get most often from our customers:

"WHEN IS ICOM COMING OUT
WITH A HAND-HELD?"

ICOM IC-2A

SYNTHESIZED 2 iaooi?\fz ;/:;N
METER HAND- simplex/duplex
HEI.D 'Hi/lo power

FEATURES YOU'VE WANTED

0 800 T/R Channels.
Synthesized.

a 1.5 Watt Output High/Low
Power Battery Saving
Switch to .15 Watt.

0 Separate built in Speaker T1OP VIEW
& Mic. Excellent audio BNC antenna comnector
quality. “Rubber Duckie”
standard

o Compact. About the size
of a doliar bill.

O Variable size NiCd Power
Pack, 3 sizes available to
suit your needs. (25C MA
standatd). Makes the IC-
2A the most compact
synthesized HT on the
market.

0 ICOM level Receiver
Performance-ICOM
Quality Receiverinc
compact package (.2uv/
20db typical)

0 Optional Tone Pad, Desk
Charger, Speaker/Mic
available.

O With slip on/slip off Bottom
NiCd Pack, you can vary
the size of the HT from
about 116 mm highto 175
mm high. Easy to carry
extra Snap-on packs with
you for extended trips.

transmit indicator

volume
gontrol

/_ 5 khz channel selection
" 10 khz channel selection
peaker/mic jack

ICOM

| ICOM AMERICA, INC.

2112 - 116th Avenue NE
Bellevue, WA 98004

3331 Towerwood Dr., Suite 307
Dallas, TX 75234

NOoWw!

Actual size: Cut out
and put the ICOM IC-2A
in the palm of your hand.

THE ANSWER IS:

All 800 channels of it!







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 L .l o

| year warranty.

CcCOm SPEC
IC=107

TS-32 Encoder-Decoder

e 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

SS-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 27 118.8 2B 156.7 SA
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 42 179.9 6B
82.5 YZ 107.2 1B 141.3 4A 186.2 7Z
85.4 YA 110.9 2Z 146.2 4B 192.8 7A
88.5 YB 114.8 2A 151.4 SZ 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 Hzmaximum —40°Cto +85°C
e 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

L"‘.’ COMMUNICATIONS SPECIALISTS -+

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



Looking West

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

Regardless of what letters to
the QST FM/RPT column might
say (QST, March, 1980, p. 70),
the 220-MHz band in southern
California is not a land of totally
private repeater operation. True,
there probably are more private-
and closed-category systems
than found on 2 meters, but
many are systems that relo-
cated from two meters to make
way for open systems. Nor does
the level of current activity make
it mandatory that such systems
relocate again. In my opinion,
they would not relocate even if
requested to do so. The vast ma-
jority of 220-MHz repeaters op-
erate with an open format, but
open on 220 holds a different
meaning than open on 2 meters.

As | said in this column a long
time ago, most of those coming
onto 220 are refugees from the
abomination that two meters
has become. As such, they are
aware of the problems that two
meters is facing and are dedi-

cated to preventing such prob-
lems from ever happening on
220. In this area, to locate most
2-meter repeater owners, you
must have an “in" with someone
who knows the guy or gal you
want to get hold of. Two meters
in the southland is the aloof
repeater owner who has placed
his system into operation and,
for the most part, has “waiked
away" from all but the technical
aspects of its operation. Now, |
grant that there are exceptions,
but, in general, this seems to be
the trend. 220 MHz is just the op-
posite. If | need to get hold of a
particular system owner, | need
only dial up the system and give
acall. If he or sheis not around, |
can usually get hoid of someone
who will take and deliver a
message. Invariably, | get a call,
note, or some form of communi-
cation from the person | want to
contact.

There is another aspect to
operating the 220 FM band out
here that takes a bit of getting
used to. | call it the “Old 12-4
Routine.” The term “12-4"dates
back to the days when the

Band Plan
220 MHz
Southern California Area July, 1979; Revised January, 1980

220.00 Weak signal (non-relay), 50 kHz
220.05 (Note 7)
220.06 Outputs tor two (2) frequency NON-rEPeater SYSIEMS we—
220.70 (Note 1)
220.72 One-way control or auxiliary links, 10 channels
22090 (Note 5)
220.92 Non-relay direct communication, 180 kHz 33 channel
22110 (Note 3) pairs (Note 2)
22112 One-way control or auxiliary links, 7 channels y
22124 (Note 5)
22126 INputs 1or two (2) frequency NON-TEPEATETN SYSIEMS —
22190 (Note 1)
221.92 Weak signal (non-relay), 160 kHz
22218
22220 Repeater inputs
22338
60 channels
pairs (Note 4)
223.40 Simplex, FM, 20 channels
233.78 223,50 National simplex calling
223.80 Repeater outpuls «
224 98

Notes: 1. 220.00 to 220.50 is restricted to weak-signal use by current FCC regulation. In
southern California, weak-signal activity is centered at 222.00

~

20-kHz channeis

w

Two-way links or auxiliaries are coordinated with 1.2-MHz separation on even

The SMA encourages use of new modes of communication on the 220 band

and has allocated the segment 220.92 to 221.10 for this purpose. It is not called
simplex because that may imply that the segment is exclusively for FM

simplex

o~

output separation

o

Repeaters are coordinated on even 20-kHz increments with 1.6-MHz input-

Control channels are coordinated with multiple users. Channel protection

with PL (private ImeTMHone is required. PL frequencies are coordinated by the

SMA

-]

Frequency coordination of control and auxiliary channels is not published by

the SMA unless permission is granted by the user

~

The SMA plans to increase weak-signal subband another 50 kHz (to 220.10) as

soon as existing auxiliary links can be moved
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almighty “seven six secret ser-
vice" ruled two-meter FM with a
tongue-in-cheek iron hand and
means: “| hear you but you are
being totally ignored.” Basical-
ly, it's the concept of never giv-
ing a potential troublemaker any
audience. If a turkey shows up
(and this has happened) and
builds for himself an obnoxious
reputation, he soon finds that he
has not a soul on the band to
talk with. It only takes a short
time in most cases for the party
in question to get the idea that
he'd better shape up or ship out.
I've operated 220 FM for aimost
5Y2 years and have yet to hear
one cussword, yet to hear one
derogatory comment about an-
other ham or an on-the-air argu-
ment. The people of 220, both
system owners and those who
use them, will not tolerate such
abuses.

From all this, you might get
the idea that 220 FM in southern
California is kind of boring — far
from it. In fact, it's probably the
most interesting of all the VHF
bands in that it's possible to
carry on a worthwhile discus-
sion for hours, over a repeater,
no less, and not be interrupted
every five minutes by someone
wanting to make a call and then
shuffling you to the side for an
hour once he has his party. If
someone “breaks” a QSO, they
ask permission from those in
QSO to use the frequency or
repeater, and once they estab-
lish their QSO, they move else-
where. There's always a “thank
you,” to boot. It's been years
since I've heard this kind of
operation on two meters out
here in the greater Los Angeles
area.

| suspect that the type of
respect for one's fellow man
that you find on 220 stems from
the manner in which the band
has been developed and,
moreover, from the group which
has guided this development
the past few years. It's called
the 220 MHz Spectrum Manage-
ment Association of Southern
California and is more than just
arepeater council. The 220-SMA
was founded on the simple prin-
ciple that everyone who invests
in a 220-MHz radio, regardiess of
the mode he or she prefers, has
a vested interest in the develop-
ment of the spectrum. To that
end, the 220-SMA has within its
structure representatives of
every mode and every special in-
terest, ail sharing equally in the
responsibility of orderly spectral

development. One need not own
a repeater to belong to the
220-SMA, and the organization
encourages every 220 user to
voice his opinion on matters of
interest and importance. It's
basically a very technically
oriented group, as opposed to
its two-meter counterpart,
TASMA, which is more political-
ly oriented.

Being technical in nature, the
220-SMA tends toward moving
very conservatively on all mat-
ters, though on occasion when
the viability of the spectrum has
been threatened by such en-
tities as Class E CB and marine
radio, they have been known to
become very vocal rapidly. By
and large, they favor the conser-
vative approach and any change
to the structure of the band is
well researched prior to any
commitment. An example of this
can be seen in the accompany-
ing spectral diagram. it took
over 1% years of research to-
bring it to the membership for a
vote. | was at the meeting where
it was voted on. There was only
one dissenting vote and that
was mailedin. The single person
dissenting did not attend the
meeting. In preparing the
changes, the 220-SMA technical
committee met with represen-
tatives of all aspects of 22Q user-
ship, including many non-FM-
oriented groups and individuals.
It went out of its way to be sure
that every voice which could be
located would be heard. In
January of this year, the revised
band plan was initiated and, for
the most part, everyone is happy
with it. Moreover, it's a band
ptan with tomorrow in mind and
which ensures spectrum avail-
ability for new modes yet to
come. I'm sure that ASCII will be
prominent among them.

There is no way to compare
220 with 2 meters out here. The
similarities that exist are only in
mode. That's where it ends. The
people of 220 are a very together
lot. Technically oriented, for the
most part, and intent on building
a better tomorrow. It's what two
meters could have been if self-
centered egotism had not re-
placed reason and if a fat check-
ing account had not become the
criterion for repeater ownership.
It's interesting to note that the
people of 220 want nothing to do
with 2 meters' political prob-
lems. Nobody's standing on a
podium yelling “‘user rights,"” as

Continued on page 182



enter the new world of TEN-TEC
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new features, new pexformance + all 9 hf bands

NEW — ALL 9 HF BANDS. Full coverage
from 160 through 10 Meters. Ready to go,
with crystals supplied for seven bands (crys-
tals for 18 and 24.5 MHz bands available
when bands are ready for use).

ALL SOLID-STATE. From the pioneer
BROADBANDED. From the pioneer.

NEW 3-MODE, 2-RANGE OFFSET TUN-
ING. Another TEN-TEC first... (1) Offset Re-
ceiver Tuning, (2) Offset Transmitter Tuning
and (3) Offset Transceiver Tuning. None
other has it. For complete flexibility, to meet
all needs, fine tuning or DX. 2-ranges: + 500
Hz or + 4 kHz.

OPTIMIZED RECEIVER SENSITIVITY.
For an ideal balance between dynamic range
and sensitivity... from 2 uV on 160 to 0.3 uV
on 10 Meters

NEW OPTIMIZED BANDWIDTH. Seven
response curves—four for SSB, three for
CW. Standard i-f filter is an 8-pole 2.4 kHz
crystal ladder type. Options include a 1.8
kHz 8-pole crystal ladder type, a 500 Hz 8-
pole CW filter and a 200 Hz 8-pole CW filter
Switch an optional filter from the front panel
to put it In series for up to 16 poles of filter-
ing. And the standard CW active audio filter
has 450 and 150 Hz bandwidths for added
attenuation. New toggle switches select i-f
and audio filtering. S gfectivity for any situa
tion

BUILT-IN NOTCH FILTER. Variable null
eliminates unwanted signals and carriers in a
pass band from 200 Hz to 3.5 kHz with a
notch depth of more than 50 dB

NEW BUILT-IN NOISE BLANKER. Stan-
dard equipment. New 2-pole monolithic
crystal filter handles big signals easily, makes
impossible locations usable

GREATER DYNAMIC RANGE. Better than
90 dB, typically. Reduces front-end overload
and distortion. Plus a PIN diode switchable
18 dB attenuator on the RF gain control.

NEW “HANG” AGC. Smoother operation.
2-SPEED BREAK-IN. “Fast” or “Slow”
speeds. “Fast” for instant, full break-in
“Slow"” has a longer mute time before re-
ceiver is actuated for working crowded bands
with heavy QRM and for mobile

WWV RECEPTION. On the 10 MHz band.
DIGITAL READOUT. 6 shielded 0.43"” LEDs
with 5in red, the 6th (100 Hz) in green.
SEPARATE RECEIVING ANTENNA CA-
PABILITY. Use with separate components,
instant break-in linears, or transverters
“S”/SWR METER. Easy-to-read. Electron-
ically switched

200 WATTS INPUT. On all bands, when
used with 50 ohm load. Proven, conser-
vatively rated design. Fully warranted for first
year, pro-rata warranty for five extra years!
100% DUTY CYCLE. Full power hour after
hour without fail. Ideal for RTTY, SSTV or
any hard usage

BUILT-IN VOX AND PTT. Smooth VOX
with 3 front panel controis. And PTT control
at both front and rear panel jacks.

BUILT-IN PHONE PATCH JACKS. Easy in-
terface to speaker and microphone signals
BUILT-IN CW ZERO-BEAT SWITCH. Puts
you on exact frequency of a station being
worked without being on the air

BUILT-IN ADJUSTABLE SIDETONE.
Vary pitch and volume for easy listening
ADJUSTABLE THRESHOLD AUTO-
MATIC LEVEL CONTROL. From low
power to full output with full ALC control
FRONT PANEL CONTROL OF LINEAR
OR ANTENNA. Auxiliary bandswitch ter
minals on rear panel permit simultaneous
control of external relays or circuits. Disre-
gard to Interface with new TEN-TEC solid-
state/CW Linear.

AUTOMATIC SIDEBAND SELECTION.
And you can reverse it with the mode switch.

SUPER AUDIO. A TEN-TEC trademark.
Proper shaping plus low distortion.
IMPECCABLE SIGNAL. Clean. Easily ex
ceeding FCC requirements, thanks to metic-
ulous design, fine components, and conser-
vative ratings

HIGH STABILITY. Deviation is no more
than 15 cycles per degree temperature
change after warm-up

HIGH ARTlCULATlON KEYING. 2% msec
rise and decay time for sharp, clean keying
BUILT-IN SPEAKER. Built into the bottom
of the cabinet shell. Compression-loaded for
better quality and higher efficiency. External
speaker connections on rear panel.
PLUG-IN CIRCUIT BOARDS. For easy re
moval if needed.

FUNCTIONAL STYLING. Dark front panel
convenient control groupings, “clamshell’
cabinet, full shleldmg and easier-to-use size:
5%"h x 14%"w x 14"d

POWER. Operates on 12-14 VDC for mobile
or storage battery use. For 117 VAC use, an
external supply is required.

FULL ACCESSORY LINE. Model 217 500
Hz CW filter $55, Model 219 200 Hz CW fil-
ter $60, Model 218 1.8 kHz SSB filter $55,
Model 243 Remote VFO $139, Model 255
Power Supply/Speaker $169, Model 280
Power Supply $139, Model 645 Dual Paddle
Keyer $85, Model 670 Single Paddle Keyer
$34 50, Model 234/214 Speech Processor &
Condenser Microphone $163, Model 247
Antenna Tuner $69. All in matching color.

Model 546 OMNI-Series C .. ... .. $1189

See your TEN-TEC dealer, or write for full
details.

@6l

TEN-TEC I

SEVIERVILLE, TENNESSEE 37862
EXPORT 8718 LIN AVE . CHICAC 50646



RTTY Loop

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randalistown MD 21133

In all the years | have been
writing this column, | never
thought | would have to stoop
so low as to use a four-letter
word to get your attention. This
month, | must! Because that
word is the hottest topic in ham
RTTY, and to cover it, 1 will
delay the conclusion of my
demodulator series by a month
or so.

What is the four-letter word?
Why, “ASCII,” of course! Oh,
wait, A-S-C-l-. .. hmmm, so it
has five letters, | got your atten-
tion, though, didn’t I? The point
is that the FCC has realized, at
last, that the Baudot/Murray
code is ancient and has autho-
rized the use of ASCIl on ham
RTTY frequencies. Docket
20777 has passed, and imple-
mentation of the order oc-
curred on March 17, 1980. Spec-
ifications for this new mode are
detailed in this month's FCC
column.

But, before we can work
ASCII, we need to understand
what ASCI! is, why it is better
than the code we are now using
(assuming that it is!), and how
we can best go about putting it
on the air. That is the subject of
this month's column.

Described several times in
this column, the Baudot or Mur-
ray code, which all five-level
teleprinters use, until now has
been the code authorized for
amateur use. This code uses
five data bits to encode 32 pos-

sible combinations, which rep-
resent all capital letters and
machine functions. A shifted
set of 32 additional characters
is implemented to support nu-
merals and punctuation. That
only limited punctuation and
no lowercase letters can be
supported is obvious, and this
resulted in the development of
several alternate schemes. |
shall not go into them, except
to mention that six, seven,
eight, and more bits have been
used to define character sets.
In 1963, an American Standard
Code for Information Inter-
change was devised. Normally
referred to by the acronym
“ASCII," this standard defined
how seven bits could be en-
coded to represent 128 pos-
sible code combinations. Un-
like the Baudot code, in which
characters are represented in
no particular order, ASCIl main-
tains a strict order, making
many code manipulations
easy. A commonly used chart,
showing the “full” ASCII code,
is presented in Fig. 1.

The first two columns con-
tain the so-called “control
codes.” These are non-printing
characters that maintain vari-
ous functions in line circuits.
Although some of them, such
as CR, LF, or BEL, are univer-
sally observed, even on home
computer terminals, others are
frequently redefined by the end
user. Many terminals, for exam-
ple, have internal functions and
modes controlled by these
characters, thus the grouping
into “control codes

0 0 0 0 1 1 1 1
( 0 0 1 1 0 o 1 1
( r—’ 0 1 0 1 0 1 0 1
coL
by |bg [bs by [ba by [0y UNT*f o 1 2 3 4 5 6 7
ROW

olof[o]Jo| o |NuL |DLE | sP 0 @ (4 3
ojo|o |1 1 SOH | oci 1 A Q ] q
olofsv]Jo] 2 |sxjoca| " 2 B R b v
oflo ]! 3 |ExT |oc3 | e 3 c s ¢ s
of[1 [o][o| « [eor |oca | $ 4 [ T d 1
o[t foft 5 | ENO | NAK [ % 5 E [V} [ [
o1 {1 [o|] 6 |[ack [syn | B 6 F v [ v
o, I NI S 7 | BEL | €18 7 G w 9 “
1jofo]o] e as | can | 8 H x h 5
1Jofoli] 9 HT | €M ) 9 ' v i y
rjofv]|o] a LF [su | = . J z ) i
o] | [ vt [esc [ » \ K 3 K {
141 |[ofe] c FF | Fs . < LS N i i
vl o | o | cr |o6s - ™ b] m }
1l [v el € sO | Rs > N A n -
N SRR Y us / B o < o | OEL

Fig. 1. The ASCI! code.
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Punctuation, numerals, and
uppercase letters follow in
ascending sequence. Note that
by shifting four columns to the
left, each control code corre-
sponds with an uppercase let-
ter. The control codes are
sometimes referred to in that
way, so that BEL is control G or
DC1 is control Q. Most ASCII
keyboards have a “CTRL" key,
which, when held down, shifts
the output to produce the corre-
sponding control code.

Although not implemented
on older eight-level Teletype*
machines and other uppercase-
only machines, the last two col-
umns of the ASCIlI character
set contain lowercase letters.
Again, note the correspon-
dence with the uppercase set.
This makes shifting case easy,
and allows most uppercase
machines to respond to lower-
case with the appropriate up-
percase letter.

Similarly to Baudot, serial
transmission of ASCIl is ac-
complished with a START bit
eight data bits, and one or two
STOP bits. Conventions dictate
that at slower baud rates
where mechanical teleprinters
are more likely in use, two
STOP bits be sent. As the speed
of transmission is increased,
only one STOP need be sent.
Unlike Baudot, data bits are
sent from the least significant
bit (LSB) to most significant bit
(MSB), exactly backwards from
Baudot. An example will help
clarify. The letter *S" in Baudot
IS normally represented as
11000. In hex, this would be
$18. When transmitted, the se-
quence is START-1-1-0-0-0-
STOP. The ASCIHl for “S" is
1010011 or $53 hex. But this is
transmitted START-1-1-0-0-1-0-
1-0-STOP. Now, before you get
all bent out of shape about that
last 0", let me explain.

If you have been paying care-
ful attention so far, you have
noticed that | have sometimes
referred to ASCIl as “seven
bits” and sometimes as “eight
bits.” Well, there is a reason for
this inconsistency. As defined,
ASCII uses seven data bits to
represent 2to the 7th (128) char-
acters. As transmitted, how-
ever, an eighth, or “parity” bit is
added as the MSB. This parity
bit may be defined in any of
several ways. In many home
systems, it is fixed as either a
“1" or a “0". Since it is always
the same, it may be stripped
without concern. Although this

solves the “what do | make it to-
night” dilemma, it wastes the
value of the extra bit. What pari-
ty issupposedtodois providea
means of error-checking on a
character-by-character basis.
Two types of parity are com-
monly used: even and odd. With
odd parity, the parity bit will be
added if the number of data bits
is even, and with even parity, if
the number of bits is odd. To
elaborate, whatever the type of
parity, that type represents the
odd or even state of all trans-
mitted characters. Let's run
through a few examples. The
letter A" is 1000001. This has
two bits, so, no parity bit is add-
ed for even parity, producing
01000001, or one is added
for odd parity, producing
11000001. The “C", on the other
hand, is 1000011, possessing
three (odd!) bits. No bit is need-
ed for odd parity, one is added
for even parity. So, even pari-
ty = 11000011, and odd pari-
ty =01000011. Simple, yes?
No? OK!

Now that you understand
parity, look at one more thing.
ASC!l characters are fre-
quently, as we have done here,
represented with their hex
equivalent. Thus, “A"is $41, "B"
is $42, etc. But, if parity is
considered, strange things
start happening. Depending on
whether fixed, odd, or even par-
ity is used, some very familiar
codes can change. Thus, CR,
normally $0D, can become $8D,
or A" can change to $C1. Just
thought I'd point that out!

So, how will we use ASCII?
To tell you the truth, | don't
know. The Federal Register
indicates that ASCH will be
handled similarly to current
RTTY. Between 3.5 and 21.25
MHz, ASCII will be allowed on
F1 (conventional FSK), where
F1 is currently authorized. The
speed at these frequencies will
be limited to 300 baud. In the
spectrum ranging from 28 to
225 MHz, ASCII will be permit-
ted at speeds up to 1200 baud,
via F1, F2, and A2 (AFSK),
again, where those forms of
communication are presently
authorized. Above 420 MHz,
baud rate is limited to 19.6
kilobaud! Modes remain F1,F2,
and A2, where authorized. |
hope we can all settle on stan
dards and conventions early!
At first, it would seem that
conventional FSK techniques

Continued on page 174



We've Been Taking Notes.

Combining your ideas with some of our own, we've come up with what has to be
the most advanced and convenient terminal available. These are some of the
conveniences you can now enjoy by putting the DS3100 ASR in your RTTY and
CW station:

ASR Operation (Compose your transmission WHILE receiving)

® 150-line Receiver Buffer ® Morse, Baudot, or ASCII Operation
® 50-line Transmit Buffer ® RTTY and CW Ildentification

® Split Screen to Show Buffers ® Full 128-Character ASCII

® Internal Real-Time Clock ® 110-9600 baud ASCII

® 10 Programmable Messages ® 60-130 WPM Baudot
® Automatic Answer-Back (WRU) @ 1-175 WPM Morse

Write or call for the DS3100 ASR specifications and see how YOU
have helped design the new standard in amateur radio terminals.

HAL COMMUNICATIONS CORP.
Box 365
Urbana, lllinois 61801 For our European Customers Contact:

Richter & Co.. Hannover
217-367-7373 I.E.C. Interelco. Bissone




Leaky Lines

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

After many, many years of lis-
tening, just listening, to the ham
bands, | have concluded that it
is no longer necessary for me to
subscribe to such publications
as Scientific American, Science,
Sky and Telescope, or any of the
others. Nor is it essential to own
an encyclopedia or to become
an associate member of the
American Museum of Natural
History or the Smithsonian In-
stitution. | discovered that if you
listen to hams long enough, you
will learn everything there is to
know about any given subject in
the universe.

The reason is simple. The
ham population consists of ex-
perts in every known field of
knowledge and discipline in the
world. At least that is what |
gather from the authoritative
manner in which these experts
expound on the bands.

Just this very morning, | lis-
tened to a prime example of this.
The guy doing all the talking
was named Floyd, Lloyd, Clyde,
or Claude...!'ve forgotten
which. And he was holding forth
about the Russians.

“They visited the Tesla
Museum in Yugoslavia,” he said.
“And they were highly interested
in all the papers Tesla wrote
concerning his theories about
control of the weather. They
spent a great deal of time poring
over all those documents.

“But,” he announced trium-
phantly, “it backfired on them.”
(| got the unerring impression
that he was about to disclose
something so startling and stun-
ning that it would revolutionize
human civilization.) “Just look at
the mild winter we've been hav-
ing here in America, and over
there in Russia, they've been
getting horrible weather.” He
laughed diabolically.

It was clear that he sincerely
believed that the world's
weather pattern for the winter of
1979-80 had been engineered be-
cause the Soviets had inadver-
tently misapplied the theories of
Nikola Tesla. Moreover, Floyd,
Lloyd, Clyde, or Claude was
quite firmly convinced that they
had done so because the papers
had been deliberately doctored
by our CIA or some other Ameri-
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can cloak-and-dagger outfit who
had been planted there for the
specific purpose of fouling the
Russians up. (It was something
like that old tale about allowing
the Japanese to build a naval
vessel from altered American
plans, and then the damned
thing capsized. .. just rolled
right over on its back when it
was launched.)

He made it abundantiy clear
that the whole thing had resuit-
ed from some alleged under-
cover operation carried out by
American agents, probabiy for
the purpose of engineering a
crop failure in the U.S.S.R., for
what reason, God only knows
...that is, God and Floyd,
Lloyd, Clyde, or Claude.

He interrupted the QSO. “I'll
see you later, Elmer,” said he.
“I've got to go to collect my un-
employment insurance.”

Some other joker was expati-
ating at great length on all those
psychics and parapsychologists
recently called in to assist
police in tracking down murder
victims and missing persons. He
went through a lengthy enumer-
ation of such cases, in which
such psychics had succeeded
where all else had failed...
bloodhounds and detectives
hadn't even come close.

Then he went off on an inex-
plicable tangent, recounting
some personal experiences
dealing with his own dreams. It
seems that whenever he dreams
of some individual, that unfor-
tunate party usually succumbs
within a month or two.

| have no idea, not the re-
motest clue, of the explanation
of this business of his dreams
within the context of the discus-
sion about psychics. Indeed, I'm
not sure there is any connec-
tion.

He also claimed that in these
dreams of his, he was con-
stantly in communication with
his own parents, as weil as with
a large group of other persons
“from the other side.” According
to his allegation, they were for-
ever giving him advice and
guidance. And he said, “You
mark my word, Charlie. .. one
day the world will learn. It's
much later than they think.”

I don't know why, but a shud-
der went up my back and | could
feel the hairs on the back of my
neck rise. | suppose | instinc-

tively knew what was to come
next.

Then came the crusher! He
asserted that he had actually
seen God! Well, not precisely
the Deity, but a super-bright
light which practically blinded
his eyes when it lit up the entire
bedroom as though the after-
noon sun were streaming in
through the windows. His wife
had not seen it at all... had
said to him, “It must have been a
dream. Go on back to sleep.”

He explained this by saying
that his wife had simply not
been chosen, as he had been, to
witness this great light, so how
could she, poor outcast, be ex-
pected to know that it had been
meant for his eyes alone, as a
sort of sign?

The fellow on the other end of
this QSO must have been so
moved by the story that he was
unable to answer. He was prob-
ably dumbstruck with the
wonder of it all and totally in-
capable of reply. Or maybe, like
me, he had spun the dial of his
receiver to some other frequen-
cy.

Last summer, | was listening
to a net discussing the ancient
civilizations of the world. A cou-
ple of fellows got into a lengthy
colloquy about Egypt, and one
blurted out the astonishing
news that he had been present
on the very day that Alexander
the Great had conquered Egypt
in 332 BC. | took it to mean that
this had occurred during some
previous existence of his ... he
regarded himself as a sort of
male Bridie Murphy, | suppose.
He also said that he had seen
Ptolemy, Cleopatra, and at least
four or five different pharaohs.

| was holding my breath . ..
anticipating that he would an-
nounce that he had accompa-
nied Moses and the Children of
Israel out of the Land of Bong-
age. But he never had a chance
to get that far. Someone had the
gall and temerity to suggest that
perhaps he had visited the
“greenhouse” once too often
that evening.

“Are you calling me a liar?”
challenged the indignant one.

I kept listening, hoping to
hear more, but the frequency
had become bedlam, rendering
all speech unintelligible. Sadly, |
tuned my 75S-3B to some near-
by frequency where a couple of
ordinary mortals were discuss-
ing an ordinary topic...the
relative merits of yagi antennas
versus quads.

Some guy in Connecticut was
holding forth on a pet theory re-
garding forward and reflected
power. He said that in order to
determine the power of a trans-
mitter, one had only to add the
indicated reflected power to the
forward power. In other words, if
your transmitter produces 100
Watts and your bridge shows a
reflected power of 20 Watts, you
simply add them together, and
you are running 120 Watts!

The other feliow pointed out
that if this were the case, all one
would have to do to develop
more power would be to in-
crease his vswr more and more,
and the more out of resonance
that one could manage to get
the antenna, the greater would
the mismatch become, resulting
in a maximum of reflected
power. “According to your
theory,” he said, “it would be to
your advantage to have as high
an swr as possible, for that
would give you more output
than if you had unity match. If
that’s possible with the aerial
you are using, I'd be much
obliged if you would send me a
drawing of it so that | can build
one, too.” (By the way, would
some kind reader please give me
the inside story on why so many
hams nowadays have reverted
to that old-fashioned word,
“aerial"? And while you're at it,
see if you can find out why they
are now using the word “radio”
in place of transmitter, trans-
ceiver, and receiver.)

Well, anyway, when this fel-
low had finished demonstrating
how foolish he thought the other
guy's theory was, the antenna
genius abruptly terminated the
QSO. “Sorry,” he announced.
“I've just gotten the chow call.
Gotta sign off.”

This was rather odd, for |
glanced at the clock and it read
half past three in the morning!

They must keep strange
hours in Connecticut ... at
least in that asylum where this
fellow is being kept!

| would greatly appreciate
hearing from anyone who may
be familiar with the particulars
of a certain burial which took
place in the mid-50s in Cali-
fornia. I've been hearing vague
dribs and drabs about it, but
could never manage to find any-
one who knew the whole story.

It seems that a certain ham
arranged that a small trans-
mitter would be placed in his

Continued on page 196
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ATR-6800

ABAG ABAG OE KJICH K3ICH
GOOO SIGS HERE IN MARYLANO TOO JOHN.

ANSWERED MY “CQ".
KEYED MY ALERT BEEPERI!

TIME TO GET 7O THE RADIO.

OF THE ATR-6800.... HI..HI....

THE RTTY GEAR HERE IS THE NEW MICROLOG ATR-6800 SYSTEM
PROGRAMMED TO CALL “CQ” AND LISTEN FOR MY CALL SIGN,

| WAS POURING A CUP OF COFFEE IN THE KITCHEN WHEN YOU
THE “ATR” HEARO “K3I1CH" WHEN YOU CAME BACK TO ME AND
|7 THEN AUTOMATICALLY RETURNED THE CALL WHICH GAVE ME

SO JDHN, YOU'RE NOW TALKING TO CHARLIE (HUMAN) INSTEAD

a taste
of luxury
in

OK CHARLIE, GOOD SIGNAL DOWN HERE IN FLORI0A.
YOU MUST TELL ME MORE ABOUT THE AUTO RESPONSE/CQ
MACHINE...... 1T MUST 8€ A MICROLOG (T .......

amateur

The best of both worlds . . . a simple, easy to use
video system for CW/RTTY/SSTV and an automatic
computer station control.

Learn a few keyboard commands; plug in your
transceiver and you're on the air with performance that
leaves the others “in the noise.” With the program per-
manently stored in ROM, there’s no need to fumble
with loading. To get it going, you just turn it on!

The complexity of its operation is up to you; the
capability is there when you need it. Use the computer
mode to add a new dimension to your station’s opera-
tion. It virtually obsolete-proofs the system for future
developments by allowing direct control or modification

radio

of all operating parameters in all modes. With battery
backup memory it will remember your ID, stored
messages and special programs.

SLOW SCAN TV? Sure, why didn’t you say so? It's
easy with the ATR-6800, our SSTV program outputs
standard tones for sending characters and computer
graphics. Compose a full screen and transmit it, just like
you would on RTTY!

ATR-6800 with 9" monitor. . ............ $1995.00

Ask your dealer or drop by. MICROLOG COR-
PORATION, 4 Professional Drive, Suite 119, Gaithers-
burg, MD 20760, Telephone (301) 948-5307.

MICROLOG -~

INNOVATORS IN DIGITAL COMMUNICATIONS




Faces, Places

One of the Windy City’s most prominent hams, Lee J. Knirko
WIMOL, was featured in the Chicago Tribune Magazine /ast fall.
(Photo by Ken Thompson)

E. J. Kundert W8YEK’s “shack” has changed considerably since we ran a photo of his console on our February, 1975, cover. The shack is the
CD Communications Headquarters for the city of Delphos OH. For emergency power, Gene uses his Kohler 12K diesel generator installed in
the garage, which is started and stopped from the shack. The city of Delphos purchased a Spectrum 2-meter repeater, Phelps Dodge du-
plexer, and antenna, which is at 250’ on a tower in the north end of Delphos. The .72/.12 repeater is under the control of the Tri-County
Repeater Association. Since 1975, all equipment has been changed. There is now a mini console on top, which houses two scanners (2
meters and police, fire, etc.) and one CDE control box which operates rotators on two towers through the use of a rotary switch. For two
meters, Gene has a sell-supporting 64-foot tower; the other tower is motor-driven (40-70’) and its height is controlled from the console. A
Teac A-170S cassette deck (not shown)is located in the top left drawer. In the right-hand drawer is a home-brew SSTV keyboard. The switch-
es directly above the Drake Line control the inter-equipment and mode switching. Switching is done via RG-174 and no rf problems have been
experienced so far. The power supply for the TR7 is located on a shelf in the kneehole part of the desk. The rear panel is made entirely of Plex-
iglas™. Air is brought in through the grills on each end of the front of the console, passes over all the equipment, and is exhausted out
through a duct and hole in the rear panel. There are two thermostats and two blowers, which, even with the solid-state gear, run quite often
(85°F). Since the console was built, the elapsed-time meter has now reached 11,505 hours.
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The kids of Community School District 6 in New York City are shown
taking part in an excellent amateur radio program administered by
Len Latronica WB2KVU in their schools. Over 200 children have
already earned their licenses, and teachers, students, and ad-
ministrators continue to study together for their tickets. Top photo
(left to right): Maria Sandoval, Leslie Sydnor WA2KVN, Alexis Skidan
WB2RKG. Robert Stein WA2RJY, Ricardo Guzman, Eugene Camp:
bell. Bottom photo: Eugene Campbell (left), Ricardo Guzman (center
top), Robert Stein WA2RJY (center middle), Leslie Sydnor WA2KVN
(center bottom), Leonard Latronica WB2K VU, Assistant Principal
(right). (Photos courtesy of Photo Associates News Services, Inc.)

We've heard of automobile mobile, aeronautical mobile, maritime
mobile, motorcycle mobile, and bicycle mobile . .. but a port-a-john
mobile?! While it appears some operating time (formerly lost to the
tending to of personal needs) might be saved, the propagation prob-
ably stinks. (Photo by David W. Hannah W6NBJ)

#1048 89118

Jim Oberto WAQYYV of Joliet IL, Mrs. Gertrude Bongovia of
Worcester MA, and Wayne Baldner of Ames IA (left to right) teamed
up at a trailer resort, Desert Shadows, in Phoenix AZ, at
Christmastime to “demonstrate ham radio by sending Christmas
radiograms.” The residents of the park sent 77 “‘grams.” Many ex-
pressed an interest in learning to be a ham, and the three organizing
hams now have a Novice class numbering 19 in progress.
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Interfacing

Microcomputer

Peter R. Rony

Jonathan A. Titus
Christopher A. Titus
David G. Larsen WB4HYJ

In many microcomputer appli-
cations, it is necessary to have
the computer perform actions at
accurately timed intervals. This
allows the computer to make ac-
curate measurements of an ana-
log signal at 100 millisecond in-
tervals. The period of 100 mii-
liseconds may be *“timed”
through the use of a time-delay
loop using software commands,
or by using an external clock.

While a time-delay software
routine may generate a delay of
the required accuracy, the com-
puter cannot do anything else
while it is performing the timing
software steps. This is a serious
limitation. Although probably
less obvious, the time-delay
software steps may be inter-
rupted by some external device
and require immediate servicing
by the computer. The overall ef-
fect is io “iengthen” the time re-
quired for the time-delay soft-
ware steps. The actual time
delay is the sum of the time
spent in the software steps and
time spent servicing the exter-
nal interrupt.

In most instances in which
accurate periods are required,
an external circuit is used to
time the necessary periods with
the least interaction possible
between the computer and the
external clock. Such clocks are
immune to external interrupts
and changes in the normal flow
of a program. Once started, they
continue to time a period until it
is completed and the time is up.
In this way, the clock runs in
parallel with the computer, al-
lowing the computer to perform
other tasks and service inter-
rupts while the clock is running.
This type of external clock is
often called a real-time clock
because its time is real and can-
not be aitered or delayed by
events that would normally af-
fect a program.

There are several different types
of real-time clocks:

a) The Programmable Real-
Time Clock. The actual period
required is preprogrammed
within the clock either through
hardware or software. Once the
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clock has been started, it will
continue timing until the period
has ended. At the end of the
period, the clock will signal the
computer that the timing task
has been completed.

b) The Free-Running Read-
Time Clock. The clock runs con-
tinuously, signaling the com-
puter at the end of each period.
The periods are generally of
equal length, approximately 10
msec.

c) The Time-of-Day Clock.
This type of clock will provide
the computer with the actual
time, i.e., 16:20 hours. This type
of clock is not frequently used in
small computer systems.

The operation of an 8085-
based computer system has
been discussed in previous sec-
tions. The use of the 14-bit timer
contained within the 8155 read/
write memory and interface chip
was described in terms of its
real-time operation. In the
8085-based computer applica-
tion, the 14-bit counter obtained
its timebase from the crystal
clock used to control the 8085
chip. An interrupt was used to
signal the end of the timing
period.

This was an excellent exam-
ple of a programmable real-time
clock. If we assume that a fre-
quency of 1 MHz was used to
control the clock, a 14-bit count-
er could provide us with a total
count of 16,384 microseconds,
or just over 16 milliseconds. This
might be somewhat limiting if
periods of several seconds are
required, but the scheme is fair-
ly flexible. If longer periods are
required, the 14-bit counter
could be programmed to time
some integer fraction of the
period. The computer could then
be used to total the number of
shorter periods required for the
total period to have elapsed. The
computer must increment and
test a count only when the clock
interrupted it. One drawback is
that additional software is re-
quired; something we tried to
avoid by using real-time clocks
in the first place. The additional
program steps, however, are
quite minimal.

In many cases, it would be
valuable for the real-time clock
to be preset for the clock's basic

frequency, i.e,, 1 MHz, 10 kHz,
etc., as well as for the actual
count. If these various intervals
were available, the timing of
longer periods would be rela-
tively easy and no additional
software steps would be re-
quired. A simple series of divide-
by-ten counters such as the
SN7490 or SN74390 could be
used to divide a high-frequency
clock signal into lower frequen-
cies for use by the real-time
clock’s counters. Various fre-
quencies could be readily se-
lected through the use of jumper
wires on the computer board. A
more sophisticated real-time
clock scheme can use an elec-
tronic switching circuit that al-
lows the computer to select the
frequency required. Thus, a pro-
grammer could select the basic
period and actual count by mak-
ing software commands to the
real-time clock.

The free-running real-time
clocks are preset to time a
period of predetermined length,
10 milliseconds, for example.
This period is timed over and
over again, interrupting the com-
puter each time a period has
been completed. In many com-
puter systems, a line power fre-
quency of 60 or 50 Hz is used to
provide a stable, fixed-length
period that may be used equally
well. The free-running type of
real-time clock is not as inde-
pendent of the computer as the
programmable real-time clock
is. Software steps to accu-
mutate the number of periods
are still required, and the total
timing period may have an error
of up to two of the basic fre-
quency periods.

Since the free-running real-

time clocks have a regular peri-
od, they are often used to signal
the processor that it's time to
start a software routine that will
check various input/output (1/0)
devices to determine whether
they require some computer ser-
vice. By using a software table,
the computer can check to see
what devices are enabled or dis-
abled. It can also determine the
frequency at which they must be
checked. It's useless to check a
10 character per second tele-
typewriter every 10 millisec-
onds, so it's only checked every
80 or 90 milliseconds. A faster
device, however, is checked at
the end of each 10 millisecond
period. Such a scheme allows
the computer, and the program-
mer, to have a great deal of flexi-
bility in the way real-time op-
erations are handled, particular-
ly in situations where the com-
puter is required to perform
many real-time operations si-
multaneously.

In almost all cases, the com-
puter and real-time clock are
connected by an interrupt sig-
nal. In this way, the clock can
immediately signal the comput-
er that the current period has
been completed or “timed out."”
Since interrupts can be quite
complex, as we have described
previously in our columns, only
one real-time clock should be
used with a microcomputer. It
will be up to the user to deter-
mine the priority and thus the
importance of the real-time
clock. Often the real-time clock
is assigned the highest priority.

1i

Ham Help

I need information, sche-
matics, etc., on a Gonset IV
6-meter transceiver. | will pay for
reproducing and shipping.
Thank you.

Richard McCubbin
535 Church Street
Portland M| 48875

| need a schematic. manual.
and parts list for a 23.channel
Skyfon OM 423 CB and. also. a
schematic to convert same to 10
meters. | will be happy to copy

and return. Thank you
Kenneth W. Underhiil

7301 East 11th Street
Indianapolis IN 46219

I am in need of Galaxy Il ser-
vice manuals. | will pay for an
original or a copy. Thank you.

H. C. Fields W5SGX
4116 Morgan Circle
Ft. Worth TX 76118

Would you like a QSO with
Turkey? | would like to set up
schedules with all those who are
interested. Send your callsign,
address, and mode (CW or SSB),
with three IRCs. | will send you a
4-week schedule of when | will
call you.

Talat Turgay
PO Box 133
Ankara Turkey



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

ELECTRONICS BOOK CLUB
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robotics library
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Huge Books camputer. Price $47.80
For Only Top-Quality
$1.99 Hardbinding

Contains the

Build Your Own Working Robot

Complete instructions — plans, schematics, logic circuits, and yery latest
wiring diagrams —for building Buster, the most unique pet in |nfo on

the world! Not for novices, Buster is a sophisticated experiment R b t 0

in cybernetics. You build him in 3 phases, and watch his obotics:
personality develop as you add progressively more advanced

circuitry to his mainframe. The first-phase robot, Buster I, is Almost 800
“leash-led,” and dependent on his master for decision-making: : :
Buster il has a basic brain; equipped with a wireless mike, hge I"UStfatIOHS

can enter a room and talk with the occupants. Buster il responds
when called, and when “hungry” finds his charger, and plugs
himself in. Watch his personality evolve as you build him from

Contains over
500,000 words

the ground up in a learning experience unparalieled in electronic
construction. 238 pps., 117 illus. List $8.95.

Handbook Of Remote Control & Automation Techniques

A practical, step-by-step guide to designing, building, and
installing hundreds of remote control systems, and scores of
automated devices...from garage door openers to light sensors,
from intercom controls to electromechanical timers —to inter-
facing a microprocessor with household devices. You'll learn how
to apply electronic and mechanical techniques to remote-control
with computers, with audible tones, with ultrasonics, with radio
waves, with light beams, with dozens of special systems. You
can build light and power failure sensors, position indicators,
tone-operated systems, tone generators, RC hydraulic de-
vices...and you'll see how to interface mechanical devices,
hydraulic systems, and electric motors with electronic systems.
294 pps., 250 illus. List $12.95.

L et us send you this 4-volume, 1,302-page
Robotics 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. Whatever your interest in electronics,
you'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
to you through your own experience, that these
very real advantages can be yours...that it is pos
sible to keep up with the literature published in
your areas of inteiest, and to save substantially
while so doing. As part of your Trial Membership,
you need purchase as few as four books during the

1,302 data-
packed pages
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coming 12 months, You would probably buy at
least this many anyway, without the substantial
savings offered through Club Membership.

To start your Membership on these attrac-
tive terms, simply fill out and mail the coupon
today. You will receive the 4-volume Robotics
Library for 10-day inspection, YOU NEED SEND
NO MONEY. If you're not delighted, return the
books within 10 days and your Trial Membership
will be cancelled without cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214

Digital Interfacing With An-Analog World

A GIANT 406-page handbook that shows you how to design
circuits to interface microprocessors, computers, telephones,
and other digital devices with the analog world...that shows you
how to really put your mi puter to work to certain
conditions, or to control external devices. Tells you all about how
to go about it —how to convert energy produced by pressure,
force, position, temperature, etc. into an electrical voltage or
current your microcomputer can deal with. it shows you, teils you,
describes and discusses things you can do with those 1/0 ports
other than connect them up to a prefabricated peripheral! It's a
“meaty” volume chock-full of practical info on a wide rage of
topics for engineers, computer hobbyists, engineenng techni-
cians, and robotics builders. 406 pps., 277 illus. List $12.95

The Complete Handbook Of Robotics

How to design and build ANY kind of robot...including ones with
microprocessor “brains” —PLUS how to interface robots with
computers' It's a single sourcebook that contains all the

Facts About Club Membership [yt isimguyiugrhysiheaty
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options to create a whole family of robotic wonders —controls B o"ay vocus are offered at low Member prices. plus a small Address _ B
can be electpcal or electronic; power can be e!ecmcal. hydta_ullc. postage and handling charge

or pneumatic; your robot can operate by radio control or with a I @ Continuing Bonus: If you continue atter this Trial Membership, . .

full range of sensors to move about on its own. This practical N you wili earn a Dividend Certiticate for every book you purchase . City _ S
volume gives ALL the info needed to build a walking, talking { Three Certificates.plus payment of the nominal sum of $1.99 will
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A SWAN FOR EVERY NEED

Talk State of the art, Versatility, or Economy — SWAN'S famous "world’s best”
Engineering team has designed a complete Bne of Transceivers to suit your need.

Take a kcok at the three hcitest new
SSB Tsansceivers this year. They re
all mace in America and they're ail
from Swan. Whatever you-
dreams—from & compact fully
synthes zed mobile to a full-blown
base s:afion with dual PTQ's—ore
of thes= will brirg them to reality
today. They're all solid sta#s, all 235
Watts PEP and CW on all
frequencies, and most of all

they're afordable.

Most Advanced HF
Transceiver in the
World—ASTRO 150

HF SS= Transceiver featusing
“VRS" a knob witta new twist, and
over 109,000 fu'ty
microprozessor-sontrolled
frequencies on present or
envisiored “ham’ bands.

0O High Power — Full 235 Watts
PEP & CW, all bands O Tsuly
Synthesized in accurate 100Hz
steps O3 =ull CW Break-In with
narrow XTAL Filter O Standby

Memory — ALL BANDS O True PEP

@ rne

AF GAIN
KE Y"WC Q_ i O’IN

@00

4

outpul meter O Model 150— 80 thru
10 metars O Model 151 — 160 thru
15 Meters

ASTRO 102 BX

& 14 E’I:?Q
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BRE AP IN

' ASTRO 150 SS8 TRANSCEWVER '

L] MODE

LSR €W
wsa \ / ewn
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ASTRO 150
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Look to Swan for Quality Accessories . ..

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

Dual PTD's, 235 Walts PEP & CW
on a frequencies, IF Passbanc
tuning, v.it1 LED position indicators
and full break-in.

O All sold state (] Modern des gn
and stylmg O Tunabk 1otch filtar
0O 4 Funzton Meter J Speech
Processor O VOX [ Adjustasle
AGC Deszy O 2 Postion CW Wave
Shaping O 16 Pole IF Filter

O Crystel CW Filter JPLL
Synihes zed Band Selection

Economy with top
SWAN quality and
mobility— 1 00MX
235 Wats PEP & CW on all
frequenaes. The field-aroveq

Rig -he whole world's talking
about.

0O All sold-state O Modern d2sgn
and styliag O VOX . Noise Elanker
0O Semi-CW Break-in O RIT
+1.5<Hz O 25 KHz Zzlibrator,
built-in O CW side tcne with
adjustabse pitch and savel O internal
speaker 3 Jack for ectarnal counter

A Jivissn of Cubic Communications, inc.

305 Airpo-t Rd. ® Oceanside, Ca. 92054
(714) 7577525

and Service .




GO AWAY

| agree with K4FNE's letter in
the November (1979, p. 190) is-
sue of 73, except that it's not
“sour grapes” as your editorial
people titled it, but an accurate
assessment of the problem.

| find 73 Magazine technically
to my liking, considering the
wide variety of my amateur radio
pursuits. However, your excess-
es in ranting about the ARRL,
Wayne, have caused me to re-
consider renewal of my sub-
scription when it is due in 1980.
It is really sad because you have
the means to accomplish much
for amateur radio with or with-
out the ARRL, but you seem con-
tent to take monthly potshots at
them, which, in the long term,
accomplish nothing. Granted,
the ARRL has faults, but it is a
strong voice for amateur radio
where no other exists, save for
some abortive attempts at rais-
ing a competing national organi-
zation, which, I'm sure, some of
your readers will remember.

My feelings can be summa-
rized by quoting the late U.N.
Secretary General, Dag Ham-
marskjold, from his diary, Mark-
ings: “When shut out of the
room you must not peep
through the keyhoie. Either
break down the door, or go
away."”

Jack C. Parker WORIB
Bismarck ND

MOBILE MANUALS

From time to time, in Ham
Help, | see needs for mobile
radio equipment manuals. After
18 years in the mobile radio biz, |
changed careers and am in com-
puter components manufactur-
ing. | have an 18-year collection
of mobile radio manuals that |
no longer need and would love
to disseminate into the ham
fraternity.

The dates span 1948-79, from
the 5V to Micor, Link, Pre-prog
through Mastr tl, and a lot of off-
brands and models. | can supply

a list of manuals available (sub-

ject to prior sale) for an SASE. |

will charge $1 to $3 per manual

to cover my mailing costs. |

don't need them taking up space

in the garage if some hams can
put them to good use.

Alan Christian WA6YOB

PO Box 5314

San Jose CA

ANTIMATTER

Paul Lutus’ article (February,
p. 116) on Albert (E =mc?) Ein-
stein was a lot of fun to read.
But, what's he got against an-
timatter?

If a spaceship in space con-
taining a ball of antimatter fires
its engines and accelerates
toward the left, then the anti-
matter will also accelerate
toward the left, squishing itself
up against the nose cone. From
the antimatter's point of view, it
looks out the porthole and sees
the mass of the universe gang-
ing up on it (accelerating) to its
right; therefore, it panics to get
away from the mass by moving
to its left toward the front of the
spacecraft just as it would if the
spacecraft were sitting on the
Earth.

Barry Dorfman KB6CV
Brentwood CA

bid in two weeks late and were

told that they had junked it while

cleaning out one of the upper
floors of the building!

Bruce Kelley W2ICE

Antique Wireless

Association, Inc.

Holcomb NY

QRP ON TEN

About a year ago, |, along with
thousands of other amateurs,
took your advice and got on
10-meter AM QRP with convert-
ed CB rigs using your recom-
mended band plan. Recently, it
seems that the high-powered
SSB stations also are using your
AM band plan.

Maybe you could explainin 73
what a gentiemen’s agreement
is or what it used to be. The QRP
operators would like to have a
few channels above 29 MHz.

AM activity is picking up. In
addition to the QRP rigs, many
hams are dusting off their old
Elmacs, Gonsets, Globe Scouts,
Rangers, etc., and rediscovering
what amateur radio used to be.

| have worked 20 states, a G2,
a G3, a YS1, and a UB5 with 4
Watts and a vertical antenna. |
am glad that | took your advice;
it is great fun.

| would like to see a calling
channel and an emergency
channel. Channel 9 would be a
good emergency channel since
some rigs are set up with chan-
nel 9 as a priority channel.

Keep up the good work with
73. It is a great magazine.

Mike Collins W4ACC
Winchester VA

KUDOS

2UO/WHO

Congratulations on the 2U0O/
WHO New York Times station
article by W3CFC (February, p.
54). It is light reading, historical,
with good pictures, and of gen-
eral interest. Many fellows have
called it to my attention over the
air.

| am somewhat familiar with
the station (and its history) and
feel the story is accurately docu-
mented. If anyone could give
Rex accurate information, cer-
tainly Iverson could.

The AWA Museum a/most got
the last WHO SW shortwave
transmitter, which | believe is
pictured on page 59. We got our

Please let me take this oppor-
tunity to congratutate you for
the great article in the February
issue of 73 entitled “Albert and
his Momentous Theories.”

| very proudly took this issue
to the office and showed the
staff that amateur radio could
be more than just rag-chewing
and DXing with an exchange of
signal reports and weather con-
ditions. An article like this does
begin to show that there are a
few hams left interested in
science at large and not just
dots and dashes.

I'm just a bit sorry that | didn't
subscribe to 73 a long time ago!

Norman S. Bernat K2GYX
Livingston NJ

STAY THE SLEDGE

A recent article, “In Search of
Power Line Interference” (Febru-
ary, p. 66) by Henry Luhrman,
contained a lot of practical in-
formation on the sources of RF|
from power lines, as well as sev-
eral valuable detection proce-
dures. However, one detection
scheme mentioned — hitting the
suspected pole with a six-pound
sledgehammer — is a potentially
dangerous practice.

As Mr. Luhrman has dis-
cussed, a probable cause of
power-line RF| is loose hard-
ware, as well as cracked in-
sulators. Hitting the base of a
suspected pole with a sledge-
hammer might send an impulse
to the defective material, caus-
ing a break. At a minimum, the
power company's property has
been damaged and they would
rightfully expect to be reim-
bursed financially (it is a lot
cheaper for them to replace a
cracked insulator than it is to
pick up conductors that have
been burned down). Worse yet:
7,000- to 13,000-volt lines could
land on the ham's head!

| urge ail hams not to strike,
tap, jiggle, or hit any power lines
—least of all ones that have
defective material.

R. W. Coleman WA4JDD
District Manager,

Florida Power & Light Company
Punta Gorda FL

STAMP PLAN

Many amateurs have re-
sponded to my letter in the Jan-
uary issue of 73 Magazine, re-
garding an issue of a commem-
orative amateur radio stamp.
WB2FYB advises that such a
stamp was issued several years
ago in a five-cent denomination,
but thinks it is time for a second
issue. WB2EUF suggested that
it be issued in celebration of the
forthcoming band expansions.

The Muskogee Amateur
Radio Club is urging that all
amateur radio operators write
their congressmen, suggesting
that they press for the issuance
of such a stamp. We are sug-
gesting that the stamp be of the
31¢ denomination, with the
American flag prominently dis-
played, to be used on letters
containing QSL cards which are
mailed direct to points all over

Continued on page 184
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Awards

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island

Oak Harbor WA 98277

DX AWARDS FROM
CZECHOSLOVAKIA

If you've never seen the beau-
tiful DX awards available to li-
censed amateurs from the Cen-
tral Radio Club of Czechoslova-
kia, then you're in for a real
treat. It has been my pleasure
this past month to have received
the full details of their entire
awards program and they are
described in the paragraphs to
follow.

S6S AWARD

The S6S Award is afforded
those amateurs who have a
QSO with at least one station
located in each of the six con-
tinents as defined by the IARU
since January 1, 1950. Awards
will recognize those contacts of

CW, phone, and RTTY, either all-
band or single-band achieve-
ments. Mixed-mode contacts
are recognized.

P75P AWARD

This award is for having
worked at least 75 ITU zones as
defined by the ITU Geneva Con-
ference of 1959. All contacts
must be made since January 1,
1960, and awards are available
in three levels of achievement:
1st Class — 70 zones, 2nd Class
—60 zones, 3rd Class—-50
zones. Zones may be deter-
mined in accordance with a spe-
cial map made available by the
Central Radio Club for the cost
of 3IRCs. Also, it is important to
note that all contacts must be
made with “fixed” stations only.

ZMT AWARD

To qualify for the ZMT Award,
applicants must have confirmed
contact since April 26, 1949,
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DIPLOM

stanici
2a nadviazané spojenia so 100 rdznymi
teskoslovenskymi stanieami po 1. | 1954

with at least one station located
in each of the following 39
areas: OK1, OK2, OK3, HA, LZ,
UA1, UA2, UA3, UA4, UAB, UAS,
UAD, UB, UC, UD, UF, UG, UH, Ul,
UJ, UL, UM, UN, UO, UP, UQ, UR,
DM (3 different regions deter-
mined by the last letter of the
callsign), SP (3 different dis-
tricts), YO (3 different districts),
YU (3 different districts).

ZMT 24 AWARD

For those interested in pursu-
ing the ultimate in DX endur-
ance, the ZMT 24 Award is just
for you. The requirements are
exactly the same as for the
basic ZMT Award detailed
above, with the exception that
all contacts must be made with-
in a 24-hour period. Sound im-
possible? Absolutely not, but
don’t be discouraged if it takes
you several attempts using the
stopwatch!

100 OK AWARD

Check your QSL cards. If you
can find a total of 100 OK sta-
tions, then you will qualify for
the 100 OK Award. All contacts,
however, must be made on or
after January 1, 1954. Endorse-
ment stickers are available for
every additional 100 stations
confirmed, up to a total of 500.
Stations may be worked any
band, any mode.

OK SSB AWARD

This award requires the appli-
cant to have two-way SSB con-
tact with different Czechoslovak
stations totaling 25 points, with-
out a date limitation. 1 point will
be scored for QSOs on the 28-,
21-, or 14-MHz bands and 2
points for a QSO on the 7- or
3.5MHz bands. There are no
mode restrictions.

As an added tip to those
wishing to pursue these very re-
spectable awards, this editor
recommends that you keep a
close eye on the Contest Col-
umn in 73 Magazine and con-
sider making a few contacts dur-
ing the annual OK DX Contest.
Dates and times will be an-
nounced at least a month in ad-
vance of the scheduled event.
The Awards Manager of the
CRC also mentions that QSOs
made during the contest will not
require QSL confirmations.
There is one stipulation, how-
ever: Application must be sub-
mitted along with your loghook
entry for the OK DX Contest.

All the certificates are issued
free of charge only for members

of clubs or associations which
accept this rule reciprocally.
The fee for all others is 10 IRCs
for the P75P Award and 5 IRCs
for all the other awards offered
by the Central Radio Club of
Czechoslovakia. General certifi-
cation rules apply by which con-
tacts may be verified by two
amateurs of a local ciub, a club
official or a notary public.

Applications shall include
details for each contact, i.e,
callsign, GMT, date, frequency,
mode, RS(T), and any additional
information required for the
award. Send to Central Radio
Club, Awards Manager, PO Box
69, 113-27 Praha 1, Czechoslo-
vakia.

Right at presstime, | received
still another award incentive be-
ing offered by CRC. | encourage
readers to take a close look at
the Slovensko Award.

SLOVENSKO AWARD

The DX Cilub of Radio Ama-
teurs of Slovakia offers this
award to all licensed amateurs
who can show proof of contact
with stations in the different
districts (OKR) of Slovakia (OK3,
OL8, OLY, OLO; districts listed
below) after January 1, 1946.

Stations in countries which
have a common border with
Slovakia must contact 35 dis-
tricts, 20 districts are required of
stations in other European
countries, and 10 districts are
required for stations outside the
European continent.

There are no band or mode re-
strictions. Applications with a
GCRlist and award fee of 5IRCs
may be sent to: Central Radio
Club, PO Box 69, 113-27 Praha 1
Czechoslovakia.

Districts which qualify are:
Banska Bystrica, Bardejov,
Bratislava, Bratislava-Vidiek,
Cadca, Doiny Kubin, Dunajska
Streda, Galanta, Humenne,
Komarno, Kosice, Kosice-
Vidiek, Levice, Liptovsky
Mikulas, Lucenec, Martin,
Michalovce, Nitra, Nove Zamky,
Poprad, Povazska Bystrica,
Presov, Prievidza, Rimavska
Sobota, Roznava, Senica,
Spisska Nova Ves, Stara Lubov-
na, Svidnik, Topolcany,
Trebisov, Trencin, Trnava, Velky
Krtis, Vranov, Zvolen, Ziar nad
Hronom, and Zilina.

TEN-TEN INTERNATIONAL
NET AWARDS
For those of us who frequent
the ten-meter band, a minute
doesn’'t elapse that you don’t



hear reference being made to
the Ten-Ten International frater-
nity.

The 10-10 organization was
formed in 1962 by a group of
amateurs in southern California.
To this date, there have been
better than 27,000 amateurs join
their ranks. The unique awards
program for this international
group was founded and man-
aged for years by Frank Orcutt
W4J0, who is now a silent key.

To qualify for membership in-
to Ten-Ten International and to
move up on their awards ladder
of achievement, you first must
make contact with ten (10) in-
dividual Ten-Ten members on
the ten-meter band. From each
QSO, you must obtain the sta-
tion's call, 10-10 number, name,
and exact QTH. Once this has
been achieved, you may submit
your list to one of the foliowing
area or district vice-presidents,
along with your check of US
$4.00 (includes fee for the
quarterly 10-10 publication):
1—Earle WINC; 2—Larry
WA2SUH; 3—-Jim WA3RBQ;
4—Clint K4EKX; 5—Grace
K5MRU; 6 —Dick W6ANK;
7—Ron WB7ADO; 8-Les
WBATK; 9-—Del W9BPU;
0—-John NOADJ; New Zea-
land —Mac ZL3RK; Australia—
Art VK2BXN; Europe — August
DK5UG; DX at large—Jim
K6PJO

Your application is checked
against the 10-10 Net roster and
if found correct, you will be is-
sued your very own 10-10 num-
ber and Black Cat Certificate.

Once you obtain your 10-10
number, you may begin work
toward various “bar" awards.
The bar awards are issued in
multiples of 100 individual 10-10
contacts. To apply for any bar
award, you must not duplicate
contacts previously claimed. In
each case, submit only 100 con-
tacts per application and no
more. Each must show the call-
sign of the station worked, the
10-10 number, name, and exact
QTH.

Award applications must
show contacts in 10-10 number
sequence. Applications re-
ceived in any other order will be
returned. There is no award fee
for “bars"; however, an SASE
sent along with your application
is appreciated. Send to: Wm.
“Bill" Risher WB6OMH, 10542
Loch Avon Drive, Whittier CA
90606.

This same process is repeat-

Continued on page 185
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CONTESTER,
or

RAG-CHEWER

With the sunspot cycle nearing its peak,
and traffic on 10, 15 and 20 meters at an
all-time high, you need a tri-band team
that really delivers. You'll find that there
are more Hy-Gain Tri-Banders on the air
than any other brand, and that says a lot!
All of Hy-Gain's Tri-Banders feature
separate High-Q, high-efficiency traps
that ensure maximum F/B ratio and gain
and minimum VSWR on ALL THREE
bands. Hr-Galn's ‘‘no-compromise"’
construction features; taper-swagged
6063-T832 thick-wall aluminum tubing
for maximum strength and minimum wind
resistance; a rugged boom-to-mast
bracket that adjusts from 1'%" to 2'.";
heavy gauge, machine formed, element-
to-boom brackets that won't allow the
elements to twist on the boom; and
improved element compression clamps
that allow greater tightening ability and
easier readjustment.

Hy-Gain's unique Beta-Match is factory
pre-tuned to ensure minimum VSWR and
maximum gain on all three bands. All
Hy-Gain beams are fed with 52 ohm
coaxial cable and deliver less than 1.5:1
VSWR at resonance.

Write for full details today!

TELEX hygain

TELEX COMMUNICATIONS, INC

DEPARTMENT 7-23

8801 NORTHEAST HIGHWAY SIX. LINCOLN NE 68505 US A
EUROPE: 22 rue de la Légon-d'Honneur. 93200 St Denvs. France
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Hy-Gain has
the right
Tri-Bander
for you!

Antenna shown is:
THEDXX
6-Element
Tri-Band Beam

Other Tri-Banders in the
Hy-Gain line:

TH5DX

5-Element

Tri-Band Beam

TH3MK3
3-Element
Tri-Band Beam

Tower shown is
The NEW Hy-Gain
HG-52SS

Self Supporting
Crank-Up Tower
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Conlests

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

SENARC TOTEM POLE
CONTEST
Starts: 0000 GMT May 3
Ends: 2400 GMT May 4
Sponsored by the Western
Washington DX Club of Seattle,
Washington, the contest is in-
tended to promote the upcom-
ing ARRL National Convention
(SENARC). The convention is to
be held in Seattle July 25th
through the 27th. Entries must
be for single operator, single
transmitter. Operate either
phone or CW, but not both. Use
all amateur bands from 80
through 6 meters.

EXCHANGE:

Signal report and state or
country.
SCORING:

All stations located outside
the state of Washington will re-
ceive 2 points for each contact
with a Washington state station
and 1 point each for all other
contacts. Washington state sta-
tions receive 1 point per QSO re-
gardless of location.

ENTRIES & AWARDS:

All entries, consisting of con-
test logs or copies and claimed
score, must be received by May
31st. Address all entries to:
Totem Pole Contest, W7FCB,
PO Box 499, Issaquah WA
98027. Awards will be presented
at the SENARC Convention on

SENARC Totem Pole Contest
DARC Corona 10-Meter RTTY Contest

Worked All Britain Contest — HF CW
Dogwood Festival QSO Party

Massachusetts QSO Party

CQ Worldwide WPX Contest —CW
Hollywood ARC Anniversary QSO Party

VK/ZL/Oceania RTTY DX Contest
Worked All Britain Contest — LF Phone

QRP ARC International QRP Field Day
IARU Radiosport Championship
Worked All Britain Contest—LF CW
European DX Contest - CW

Worked All Britain Contest — VHF
European DX Contest — Phone
Washington State QSO Party

DARC Corona 10-Meter RTTY Contest

ARRL Simulated Emergency Test

European DX Contest —RTTY

International OK DX Contest
DARC Corona 10-Meter RTTY Contest
ARRL Sweepstakes — Phone

May 34
May 3.5 Erie QSO Party
May 10
May 10-12 Georgia QSO Party
May 11
May 17
May 17-18 Florida QSO Party
May 17-18 ARRL EME Contest Il
May 17-18 Tri-State QSO Party
May 17-19
May 17-19 Michigan QSO Party
May 24-25
May 24-25
Jun 14-15 ARRL VHF Contest
Jun 14.15
Jun 22
Jun 28-29 ARRL Field Day
Jun 28-29

Contest
Jul 1 Canada Day Contest
Jul 1213
Jul 20
Aug 2-3 ARRL UHF Contest
Aug 9-10
Aug 31
Sep 13-14
Sep 13-14 ARRL VHF Contest
Sep 13-15
Sep 14 North American Sprint
Sep 27
Oct 45 California QSO Party
Oct 4-5
Oct 11-12 ARRL CD Party
Nov 1-2 ARRL Sweepstakes — CW
Nov 8-9
Nov 8-9 IPA Contest
Nov 9
Nov 15
Nov 15-16
Dec 6-7 ARRL 160-Meter Contest
Dec 13-14 ARRL 10-Meter Contest

July 26th at the Red Lion Inn,
Seattle WA.

ERIE QSO PARTY
Starts: 0000 GMT May 3
Ends: 0000 GMT May 5

Sponsored by the Radio Asso-
ciation of Erie. Erie stations sign
their calls followed by “ERIE" to
alert passersby! Each station
may be worked only once.
EXCHANGE:

Erie stations send RS(T) and
serial number starting at 001; all
others send RS(T) and state.
FREQUENCIES:

Phone — 3980, 7290, 14340,
21420, 28600, 28835.

CW - 3650, 7060,
21060, 28060.

Novice — 3730, 7130, 21150,
28150.

AWARDS:

An attractive certificate will
be awarded to one amateur in
each of the ten US call districts
and Alaska and Hawaii, one
amateur in each of the Cana-
dian districts, and one amateur
in any non-US, non-Canadian
district working the most Erie
hams. The “Worked Erie, Penn-
sylvania” award will also be

14060,

given to any station working 10

Erie hams. The Erie amateur
working the most stations par-
ticipating in the contest will re-
ceive a special certificate.
ENTRIES:

Send a signed copy of your
log with contest QSO callsigns
underlined by May 31st to: The
Radio Association of Erie, PO
Box 844, Erie PA 16512.

DARC CORONA 10-METER
RTTY CONTEST
Contest Period:

1100 to 1700 GMT May 10

This is the second of four
tests during the year sponsored
by the DARC eV to promote
RTTY activity on the 10-meter
band. Each of the four tests is
scored separately. Use the
recommended portions of the
10-meter band.

EXCHANGE:

RST, QSO number, and name.
SCORING:

Each station can be contact-
ed only once. Each completed
2-way RTTY QSO is worth 1
point. Multipliers include the
WAE and DXCC lists and each
district in W/K, VE/VO, and VK.
Also count each different prefix
as a multiplier. The final score is

RESULTS OF THE 1979 OK DX CONTEST
1 operator, all bands
1. NAYF 295 574 41 23,534
2. K2SX 230 386 51 19,686
3. WORE 228 369 34 12,546
4. KA1EP 287 489 24 11,736
5. wiLQQ 170 253 32 8,096
6. WA4OML 174 332 19 6,308
7. W6UA 123 205 21 4,305
8. K1KI 124 205 16 3,280
9. W3GTN 84 102 29 2,958
10. W5QF 86 141 16 2,256
11. N1RI 71 122 17 2,074
12. WENNV 58 93 22 2,046
13. WBAWHE 70 105 19 1,995
14. AAGEE 74 93 21 1,953
15. K4BAI 85 162 12 1,944
16. WA4QMQ 73 116 16 1,856
17. W4DGX 24 38 8 304
18. WA2SIT 12 30 3 90
19. W10PJ 4 6 3 18
1 operator, 14 MHz
1. WAKMS 52 84 9 756
2. WOQWM 34 34 17 578
3. WOLHS 7 13 4 52
1 operator, 21 MHz
1. W3CBF 42 86 5 430
1 operator, 28 MHz
1. NACCJ 19 31 2 62
Multi-operator, all bands
1. NAOL 677 1,065 105 111,825
Log for checking purposes: WiCM
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the total number of QSOs times
the total multiplier.
AWARDS:

Plaques will be awarded to
the leading stations in each
class with a reasonable score
present. Operating classes in-
clude Class A for single- or
multi-op and Class B for SWLs.
ENTRIES:

Logs must contain name, call,
and full address of participant.
Also show class, times in GMT,
exchange, and final score.
SWLs apply rules accordingly.
Logs must be received within 30
days after each test. Send all en-
tries to: Klaus K. Zielski DF7FB,
PO Box 1147, D-6455 Erlensee,
West Germany. The remaining
contest periods are on Septem-
ber 27th and November 15th.

GEORGIA QSO PARTY
Starts: 1600 GMT May 10
Ends: 0200 GMT May 12

Sponsored by the Atlanta
Radio Club, Inc., the contest is
open to all. No restrictions as to
mode or operating time. Sta-
tions may be single- or multi-op,
but only one transmitter is al-
lowed in operation at one time.
No crossband or repeater con-
tacts except via OSCAR.
EXCHANGE:

QSO number, RS(T), and
state, province, country, or GA
county. GA to GA contacts are
permitted.

FREQUENCIES:

Phone — 3900, 7245, 14290,
21360, 28600.

CW — 1805, 3590, 7060, 14060,
21060, 28060.

Novice — 3718, 7125, 21110,
28110.

Try 160 meters at 0300 GMT.
Try 10 meters on the hour and 15
meters on the half hour during
daylight hours.

SCORING:

Count one point per QSO. GA
stations muitiply QSO total by
number of different states, prov-
inces, and DX countries. Others
multiply QSO points by number
of different GA counties worked
(159 max.).

AWARDS & ENTRIES:

Plaques awarded to highest-
scoring GA and non-GA sta-
tions. Certificates to highest
station in each state, province,
country, and GA county. Special
certificates to highest-scoring
GA and non-GA Novice and
Technician.

Logs should show QSO num-
ber, date and time in GMT, sta-
tion worked, RS(T) sent and re-

Continued on page 196

«~ Reader Service—see page 226

18HT

The World’s Finest
Multiband Vertical

The 18HT “Hy-Tower" is the only full size,
automatic band-switching vertical antenna
for 80 thru 10 meters on the market today! It
features a unique stub decoupling system
which effectively isolates various sections
of the antenna so than an electrical Y
wavelength (or odd multiple of a %
wavelength) appears on all bands. As a
result,the VSWR is less than 1.5:1 at
resonance 80 thru 10 meters.

Typical 2:1 VSWR Bandwidths are:

® 700 kHz on 10 meters

® 300 kHz (or better) on 15, 20, and
40 meters

® 250 kHz on 80 meters

With the addition of a base loading coil,
the 18HT also provides exceptional 160
meter performance!

Many 18HT's have been in service for
15 years or more and they still deliver
‘‘original spec'’ performance. This
enviable record is the result of
Hy-Gain's no-compromise attitude
toward materials and construction. The
18HT iscomplete with a 24 foot
galvanized tower that supports the
entire system without guys in winds up
to 75 mph. The top section consists of
dependable 6063-T832 taper
swaggedaluminum tubing that
extends the antenna to an overall
height of 50 feet. A special hinged
base allows complete assembly on the
ground and permits easy raising and
lowering.

Hy-Gain offers a wide selection of
verticalantennas as wellas a
complete line of beams and crank-up
towers. Write for detailed information
today!

o T o il ey
TELEX hygain
TELEX COMMUNICATIONS, INC
DEPARTMENT 7-24

B60D1 NORTHEAST HIGHWAY SiIX. LINCOLN. NE 6BS05US A
EUROPE: 22 rue de la Légion-d Honneur 93200 St Dems. France
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New Product

BTA-1 RTTY CONTROL
CENTER

The MS COMM Associates’
BTA-1 is a microprocessor-
based RTTY control center.
With its ASCII-Baudot and
Baudot-ASCII conversion capa-
bilities, the BTA-1 has features
to satisfy the requirements of
the most demanding amateur
operator.

The BTA-1 is based upon the
intel 8085 microprocessor fami-
ly and all functions are opera.
tor switch-controlied. The de-
vice is designed to enhance the
capability of any RTTY station
by processing the data passed
to and from the station termina!l
unit (TU).

Automatic conversion be-
tween ASCIt and Baudot codes
is provided and a precision
crystal-controlled clock per-
mits the selection of four
popular Teletype® speeds.
Switches select 60 and 100
wpm, as well as 110 and 300
baud. Custom baud rates are
available.

The BTA-1 has a 1024-char-
acter FIFO buffer to facilitate
speed conversion. The buffer
may be pre-loaded with data
prior to actual transmission. A
three-character LED readout
indicates the number of char-
acters in the FIFO at any time
and a buffered TTL output is
provided to sound an alarm
when the buffer is three-
quarters full.

All received and transmitted
data is processed by UART de-
vices to ensure minimum dis-
tortion. The BTA-1 can inter-

face terminal units with either
FSK RS232 (voltage level) pro-
tocol or TTL.compatible sig-
nals. The Mark level is jumper-
selectable. The processor inter-
faces station printer equipment
by driving a 20- or 60-mA loop.
TTL inputs and outputs are also
provided.

FCC CW ID requirements are
handled automaticaily by the
BTA-1. A custom ID message is
programmed into the device
and is automatically trans.
mitted every ten minutes when
the station is on the air. A buf-
fered TTL output drives the sta-
tion CW ID input. A switch
allows the ID to be sent upon
demand if desired. While the 1D
is in progress, data from the
station keyboard is diverted to
the FIFO buffer for transmis-
sion following the ID.

A unique feature of the BTA-1
is its “canned message"” capa-
bility. With the flip of a switch,
the operator can type a mes-
sage into the memory of the
BTA-1. This message is re-
called whenever desired by de-
pressing another switch; the
message is placed in the buffer
following any data already
present.

A SELCAL (selective-calling)
feature allows the station
printer to remain off until a pre-
determined five-character code
is received. A TTL output is pro-
vided to turn the printer on
(through an external relay)
when the correct sequence is
received. The printer is turned
off when an NNNNN sequence
is transmitted. Once again, the

MS COMM Associates’ BTA-1 RTTY control center.
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CORRECTION

The Maggiore Elec-
tronics advertisement
which appeared in the
March issue was incor-
rect. Please refer to the
Maggiore ad elsewhere
in this issue for the cor-
rect prices. 73 apolo-
gizes for the error.

SELCAL code is entered by the
operator and may be changed
at any time!

MS COMM Associates pro-
vides the BTA-1 RTTY pro-
cessor in kit or ready-built and
tested form. The processor is
contained on a single 8" x 11"
PC board with a standard
44-conductor edge connector.
All critical IC devices are
socketed, as well as the LED
display chips. Edge connector
and control switches are in-
cluded with the BTA-1. A com-
prehensive manual provides in-
terfacing hints and techniques.
A QSL brings complete specs
and an order form. MS COMM
Associates, Box 225 Slip Road,
Greenfield NH 03047. Reader
Service number 479.

AZDEN PCS-2000 2-METER FM
TRANSCEIVER

One of the newest arrivals on
the amateur radio market, the
Azden PCS-2000 2-meter radio,
is quite a radical piece of gear. It
is manufactured by Japan Piezo
Company, Limited, which has

s

been around for some time. The
company is known in Japan as a
maker of audio equipment such
as microphones and hi-fi tone
arms. Perhaps because of its
relative newness in the field of
ham radio, its outlook toward
our hobby has a unique slant.
For example, there is no tuning
dial on the PCS-2000; frequency
control is accomplished by
push-button switches. In fact,
the only knobs are the controls
for volume and squelch.

In conjunction with other test-
ing labs, | have performed a
thorough technical evaluation
of this radio. This was no casual
once-over, but a rigorous EIA
shakedown that took days. The
purpose of this exhaustive test-
ing was to determine the suit-
ability of this unit, both electri-
cally and mechanically, for mar-
keting. | do not intend to reel off
a long. highly technical treatise
here, but rather to discuss the
operation of the unit from a
hands-on, user-oriented point of
view,

Japan has been flooding the
American market for several
years with everything from ham
gear to electronic games. The
quality of these products is get-
ting better and better, and in
many categories the price is
diminishing because of rapid
technological advances. This is
especially true of microcomput-
ers. The Japanese people also
have pride in their work. Many of
them work twelve hours a day,
six days a week. In the course of
the engineering work for the
PCS-2000, | had an opportunity

The Azden PCS-2000 separates into two units. The transmitter and
receiver circuitry is housed in the larger, heavier cabinet, which
can be located conveniently under the passenger seat or in the
trunk. The small, light, control head contains the microcomputer.
The display LEDs are unusually large (/2 inch). The unitis shown in
memory channel 5 using a split of + 600 kHz.



to meet with Export Manager
Takano and Chief Engineer Fu-
jino. Their seriousness about 2
meters is reflected in the first
piece of ham gear they are sell-
ing here.

Unusual Features

The first thing that strikes an
observer is the 12-button key-
board on the front panel. These
twelve keys control the micro-
computer, which is responsibie
for all the scanning and frequen-
cy functions of the transceiver.
Microcomputers (also some-
times called microprocessors)
are now available at a cost so
low that they can be used in
everyday consumer items. The
frequency is chosen by first
selecting the MHz digit and then
individually setting the digits for
100 kHz and 10 kHz. The digit in
the 1-kHz place may be set to
either 0 or 5. Hence, the radio

covers 800 channels in the MOdOl

range of 144.000 to 147.995 MHz.

There are six memory chan- HDR300
nels with scan in three modes, '
called “busy,” ‘“vacant,” and Antenna Rotator

“free.” The "busy” mode is for
finding an occupied channel
and the *“‘vacant” mode is for |
locating an empty channel. The The model HDR300 matches a rugged, heavy-dutly rotator with a good-
looking, digital-readout control cansole. This is a military/industrial
grade rotator that is priced to be practical for amateur use. The model
HDR300 easily handles up to 25 square feet of antenna area with an
additional 1.5% safety margin - even in high winds! This new rotator has

7

scanner runs continuously in
the “free” mode, no matter
what's happening on any of the

channels. muscle to spare, with a stall torque of 5000 in-Ibs. (567 N-m) - higher

The scanner also will operate than any Amateur Antenna Rotator currently on the market. It also
in the automatic mode, meaning features a brake-holding torque of 7500 in-Ibs. (850 N*m) and a
that it will scan the band in in- , mechanical travel of 390°. The HDR300 will support 500 Ibs. (227 kg.)
crements of 10 kHz. It does this and accept masts of 1%" (44.4 mm] to 3" (76.2 mm) O.D. and uses a 24
within a 1-MHz range as chosen Vac motor for safe, reliable operation.

by the MHz UP key on the key-
board. For example, if you're on
145.000 MHz and start up the
autoscan, the PCS-2000 will
move in 10-kHz steps until it
reaches 145.990 MHz, return to
145.000 MHz, and continue up-
ward again.

A nodification can be per-
formed to change the autoscan
so that it will scan from 144.000
to 147.990 MHz in a single
sweep; information on this may
be obtained from the distributor.
(I personally prefer to have it the

This “state-of-the-art” control console features a digital azimuth readout
that is accurate to =1°. Brake is automatically engaged when you turn

way it is. Most repeaters are in the rotator off. Furthermore, the brake release and rotation functions are
the upper 2 MHz of the band, separate, assuring complete brake control and extended rotator life. A
and scanning non-FM channels single eight-conductor control cable connects the rotator with the
is a waste of time. Each channel control console.

is encountered four times as

range with 1-MHz scan width. A l E L Ex
short transmission is thus less &

likely to be missed.)

Whether the microcomputer TELEX COMMUNICATIDNS. |NC
is scanning the memory chan- DEPARTMENT 7-36
nels or the full band, scanning Euros, 22, s 0 o LEae T e G520 5 D Frince

resumes once the transmission

~Reader Service—see page 226 73 Magazine  May, 1980 27




fundamental carrier.

General Specifications
Frequency Range—144.000-147.995 MHz.
Power Requirements—13.8 V + 15% negative ground, 0.7-A
receive, 5.0-A transmit (high power).
Dimensions—HWD 62 x 158 x 246 mm (2.4 x 6.2 x 9.7 inches).
Weight—Approximately 2.5 kg (5.5 Ibs).
Transmitter Qutput Power—Nominal 25 W (high), 5 W (low).
Receiver Sensitivity—Better than 0.28 .V for 20-dB quieting.
Spurious Emissions—Down more than 60 dB from level of

is complete (in "'busy”) or when
a transmission begins (in '‘va-
cant). Scanning always will stop
immediately when the micro-
phone PTT button is depressed.
This makes it impossible to
transmit while scanning.
(Multiple-repeater saboteurs
had better pick another radio!)

The PCS-2000 has a *‘detach-
able head.” The control part of
the radio comes apart from the
transmitter and receiver cir-
cuitry. This feature will no doubt
prove extremely popular sincein
many of the newer subcompact
cars there isn’t room for even a
small piece of gear without a
major comfort sacrifice. Also, if
your car is like mine, the dash-
board is made out of plastic. On
a bumpy road, the mounting
bracket for a piece of heavy gear
could tear out, sending it tum-
bling down underneath the
brake pedal! But the control
head alone is very light, and the
chances of it breaking free are
quite minimal.

A 15-foot cable, available as
an accessory, connects the con-
trol head to the main unit. The
main unit can go under the pas-
senger's seat or even under the
hood or in the trunk. You'll have
to wire up a remote speaker if
you use this feature, because
the internal speaker is in the
rear part of the radio. The con-
trol head and main unit both
have remote speaker jacks.

The PCS-2000 provides the
usual simplex, +600,and - 600
operating modes. There alsois a
provision for non-standard off-
sets. The PCS-2000 comes with
acrystal that gives nonstandard
offset values of +400 kHz, +1
MHz, and + 1.6 MHz. I'll discuss
this in greater detail later.

With a minor modification,
the frequency coverage can be
extended to the range of 142.000
to 149.995 MHz receive and yet a
bit further for transmitting. This
should interest MARS and CAP
enthusiasts. An instruction
sheet that describes the neces-
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sary changes is provided with
each radio.

The microphone for this
transceiver is especially inter-
esting. Controls for volume,
squelch, frequency (within a
1-MHz range as determined by
the front-panel keyboard), and
instant memory-channel-1 recall
are built right into the thing. In
addition, a kit is available for the
installation of a touchtone™
pad on the back side!

Microcomputer

Operating the PCS-2000 is an
experience that in some ways is
like working a calculator. You
can spend a week playing with
the 12-button keyboard and not
make a single transmission, and
you still might not be acquaint-
ed with everything.

The keys operate on the prin-
ciple that “the first key wins"—
that is, if you hit two keys at
almost the same moment, the
microcomputer will perform on-
ly the function of the first key. If
a key is held down, all others are
disabled. Transmitting also dis-
ables the keyboard. It is difficuit
to actuate the wrong key by mis-
take.

The MHz UP key sets the MHz
digit of the operating frequency.
Pressing this key repeatedly will
cause the MHz figure to change
from4to5,5t06,6to7,and 7 to
4. While in the automatic scan
mode, the MHz figure can be
changed by pressing this button
and scanning will not be inter-
rupted.

The 100k UP key advances the
100-kHz digit. Each time this key
is pushed, the frequency in-
creases by 100 kHz, except that
the MHz figure will not change.
(Thatis, if the 100-kHz figure is 9,
pushing this key will changeiit to
0, a frequency drop of 900 kHz.)
The 100k DOWN key reduces the
100-kHz digit by one figure.

The key labeled 10k UP ad-
vances the frequency upward by
10 kHz but will not affect the
MHz figure. Holding this key

down for more than one second
moves the frequency up rapidly
in 10-kHz increments. This gives
the feeling of tuning a vfo. As
you draw near the desired fre-
quency, you can release this key
and then actuate it 10 kHz at a
time until you're there. The 10k
DOWN key works in the same
way, but in the other direction.
Both of these keys are duplicat-
ed on top of the microphone.
This feature is extremely useful
in mobile operation since it
allows you to tune anywhere
within a 1-MHz range without
reaching for the panel. It’s easy
to locate these keys by feel.

The four kHz UP and DOWN
keys (and the two on the micro-
phone) have an additional com-
mon function: to stop the scan-
ner. No matter in what mode the
radio is scanning, the scan will
stop when any of these keys is
pushed. Suppose you're driving
along and scanning the range of
146.000 to 146.990 MHz for a
busy channel. The scanner
comes across a station and
stops. You are interested in the
conversation and want to keep
listening. So you tap the DOWN
key on top of the microphone,
and the radio will stay put.
Otherwise, the scanner will start
up again as soon as the carrier
disappears.

The AUTO SCAN key will ini-
tiate scanning from the dis-
played frequency in steps of
10-kHz upward continuously
without changing the MHz
figure. The scan rate is eight
channels per second. Hence a
1-MHz range is covered in about
12.5 seconds. Modification in-
structions are available from the
distributor to allow the auto-
scan to cover the entire 4-MHz
range in one sweep. There are
advantages to either scan band-
width, but as | said before, |
prefer the 1-MHz segments.

The key labeled +600 SHIFT
will change the offset from sim-
plex to + 600 kHz, +600 kHz to
-600 kHz, or -600 kHz to
simplex. When operating with
either repeater offset, the dis-
play changes to show the trans-
mit frequency when the PTT but-
ton is depressed. However, if the
receiving frequency is within
600 kHz of either band edge, any
attempt to transmit outside the
band using these splits will re-
sult in simplex operation. (This
microcomputer is foolproof!)

It's important that the OFF-
SET/SCAN selector, a six-posi-
tion rotary switch in the upper

right-hand corner of the front
panel, be to the right of center. If
it is left of center, an additional
split will be thrown in and you'll
sit there trying to figure out why
you can’'t raise a repeater only
three blocks away. I'll have more
to say about this switch later.

There are six memory chan-
nels. The memory address is
shown by LEDs under the row of
numerals 1 through 6. In the
photo, the memory address is at
memory channet 5. When scan-
ning memory, the LEDs light up
in succession as each channel
is passed. The fluctuating dis-
play and the sweeping red dot
make an impressive sight in-
deed!

Operation in the memory
mode is carried out by means of
five keyboard buttons: M ADRS,
M SCAN, M1 CALL, M CALL and
M WRITE. A detailed description
of the interaction of these five
keys would get too complicated
for this review. It's pretty hard to
grasp fully all the memory capa-
bilities even by reading the man-
ual! Far be it for me to recom-
mend that we stop reading in-
struction manuals (to those few
of us that do!), but an integral
part of learning the microcom-
puter operation of the PCS-2000
is just to sit down and play with
it. Suffice it to say that each
memory channel can be pro-
grammed and reprogrammed,
and that the unit will hold mem-
ory when power is removed.

There are a couple of espe-
cially unique and useful memory
functions. You actually have ac-
cess to seven, not just six, chan-
nels at a given time, although
you can scan only six: The fre-
quency in use just prior to enter-
ing the memory mode is always
instantly available. Let’s use an
example. Suppose you’re on
147.330 MHz and not in the
memory mode, and that this fre-
quency is not in any of the mem-
ory channels. You call memory
channel 3. (It could be any of the
six.) You have, in fact, imme-
diate access to three different
frequencies. Push M1 CALL and
you'll go to memory channel 1;
hit M CALL and you'll be back on
channel 3. Hit the 10k UP or 10k
DOWN key and you return to the
frequency prior to calling mem-
ory—147.330 MHz. These three
frequencies can be accessed in
any order, as many times as you
like, by touching only one key. It
is possible to access memory

Continued on page 190



The new Heathkit Hand-held DMM

-every feature you need
ata GREAT LOW PRICE

® Measures voltage, current and
A resistance

® Easy one-hand operation
® Big. easy-to-read LCD display

® Separate voltage and current
A inputs for circuit protection
\ ® Single PC board for simple,

A

: \\ quick assembly

'

ONE-EVENING
KIT ASSEMBLY

only $9495

Mail Order
Price

Top performance
and easy operation
make the Heathkit IM-2215
your best buy in a solid-
state, hand-held multimeter!

ORDER YOURS TODAY'!

e e us¢ CALL (616) 982-3411

S D I I GEEEE R yls N
Send to:Heath Company. Dept. 011-654 e /" o (o,
Benton Harbor, MI 49022 /{6 ""e,;’s
Please send me... 76\/ By
Heathkit Hand -Held DMM(s)(IM-2215)
@ $94.95 plus $1.80 shipping and handling each.
Rugged Leather Carrying Case(s) with Belt Loop for IM-2215
(IMA-2215-1) @ $14.95 plus $2.50 shipping and handling each.
120 VAC Outlet Cord(s) for IM.2215 (PS-2350) @ $4.95 plus
$1.60 shipping and handling each.

The new IM-2215 brings you features you would
only expect in hand-held digital multimeters
costing much more! Take measurements with
outstanding accuracy — DC voltage, +.25%
AC voltage, +.5% — DC current, +.75% - AC
current, *1.5% and resistance, +.25% (basic)!
Alternatir.g high-low resistance test voltage
makes measuring semiconductors or in-circuit
resistance easy! One-hand operation, a large
3%-digit LCD display and built-in calibration
references make the IM-2215 ideal for field use.
Includes a pivoting stand to adapt it to bench
use. The low-drain circuitry stretches typical
alkaline battery life to 200 hours! Battery condi-
tion is monitored, and a LO-BAT indicator warns
you of the last 20% of battery life.

You can easily assemble the IM-2215 in just one
night, with the help of the clear, concise Heath-

Total before shipping & handling
Michigan residents add 4% sales tax
Add shipping & handling

Total

" »n »n un

! check (| money order [ | VISA [ Master Charge: Code #
service, experts are as close as your telephone!
It operates on 9-volt battery (not included), or on Acct, # Exp. Date
120 or 240 VAC with optional cords. The latest
technology and traditional Heathkit value are now SO
built into a new hand-held digital multimeter (Necessary to send merchandise
weighing only 14 ounces! Mo

(Please Print
s os If coupon is missing, order from: Address
Heathklt Heath Company, Dept. 011-654
303 Benton Harbor, MI 49022 City St Zip
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C. J. Klinert WB6BIH
1126 Division Street
National City CA 92050

Home-Brew Rf Impedance
Bridge

— indispensable tool for antenna fans

In the construction and
adjustment of HF anten-
nas, an undesirable stand-
ing wave ratio may be expe-
rienced even though the
antenna appears to be oper-
ating at resonance. The ex-
act antenna impedance
may be unpredictable be-
cause of interaction with
other objects, or variations
in physical configuration as
a result of mechanical re-
strictions. The use of a sim-
ple impedance measuring
device can eliminate the
uncertainty of estimating
antenna impedances and
allow an intelligent ap-
proach to antenna match-
ing. This article describes

the construction of a high-
frequency rf impedance
bridge capable of measur-
ing resistive impedances of
5 to 500 Ohms at frequen-
cies up to 30 MHz. Calibra-
tion and operating instruc-
tions are included.

Theory of Operation

Fig. 1 shows the simpli-
fied schematic diagram for
the impedance bridge. The
meter compares the volt-
age at the unknown R with
the voltage at the variable
R when rf voltage is ap-
plied. If the variable R is ad-
justed for a minimum meter
indication, the voltage at
the wiper of the variable R

Photo A.
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is equal to the voltage at
the junction of the fixed R
and unknown R, and the
bridge is balanced. Now the
voltage division ratio of
the variable R is equal to
the voltage division ratio of
the other two resistors.
Since the fixed R resistance
is known and the variable R
resistance can be calibrat-
ed, the unknown R can be
determined. In practice, the
dial of the variable R is
marked with resistance val-
ues while various known-
value resistors are substi-
tuted for the unknown R
when the bridge is bal-
anced.

Design Points

Fig. 2 shows the sche-
matic diagram of the im-
pedance bridge. A 250-Ohm
potentiometer is smaller
and less expensive than a
differential capacitor. The
use of two separate diode
detectors, D1 and D2, pro-
vides convenience of op-
eration, since the zero-
center meter will indicate
the direction of the null

even when pinned. This also
eliminates the need for a
sensitivity control, since D3
and D4 will limit the volt-
age across the meter and its
series resistor.

The use of two 2-Watt,
100-Ohm resistors for the
fixed 50-Ohm element pro-
vides for power dissipation.
The 250-Ohm value for the
potentiometer was also
selected for power con-
siderations. A nominal
5-Watt (53-Ohm) input
results in a sharp null with
moderate component heat-
ing. The use of a hot-carrier
diode such as the 1N5711
for D1 and D2 may seem in-
dicated, but diodes can be
selected for matched
characteristics at less ex-
pense, and errors can be
calibrated out. It was decid-
ed not to include reactive
measurements in the im-
pedance bridge since this
would add expense, in-
crease size, and complicate
calibration. If the unknown
antenna can be first tuned
to a resistive impedance by
using a grid-dip oscillator,

VARIABLE
R

RF
VOLTAGE \[_

FIXED R
s0n

NULL L«'_—

METER UNKNOWN
R

W 2 GG

Fig. 1. Simplified schematic diagram.



Photo B.

reactive measurements are
unnecessary.

Construction

The impedance bridge is
built in a California Chassis
M-60 aluminum box. The
most important mechanical
consideration is to provide
short connections for the
portions of the device. The
potentiometer is a Clarostat
RV4ANAYSD251A, and must
be mounted near the two
S0O-239 connectors. A shaft
coupling and extension
allow a convenient location
for the dial at the front of
the meter movement loca-
tion. A small aluminum
bracket is used to mount
the potentiometer. The
meter is a Triplett 327-PL,
50-uA, zero-center (100-uA,
end-scale) movement. The
dial can be made from a
knob with a large flat
washer attached for a scale.
The calibration marks are
then written on the washer

Name
Rf source
Swr bridge

Grid-dip oscillator

in pencil. A screw-head slot
provides the index mark.
Fixed resistors are half-Watt
carbon unless otherwise in-
dicated in Fig. 2. The capac-
itors are disc ceramic.

Alignment

Table 1 lists the test
equipment used in the prep-
aration of this article. Con-
nect the equipment as
shown in Fig. 3. Adjust the rf
source for a five-Watt pow-
er meter indication. Con-
nect a 50-Ohm (approxi-
mately) calibration resistor
to the impedance bridge
LOAD terminal. Set the im-
pedance bridge NULL po-
tentiometer to each end of
its range and verify an im-
pedance bridge meter in-
dication of approximately
50 uA at each end of the
meter scale. The most con-
venient use of the imped-
ance bridge will result if the
meter is connected so that
a clockwise NULL control

Application

Drive impedance bridge and swr bridge

Antenna measurements
Resonate antenna

ooa
2w
INPUT oon A
Py 1o¢ (toxe]
>
D2 £
Fe—m 5 ¥ iNoia
|
IN9ia
2500 >
2w i
22K
2200 ==2200 $22K
oF Tnf
10K
50-0-50uA
10K
D3
IN9I4
-
D4
IN9I4
v
“
OluF

Al
T

Fig. 2. Schematic diagram. Capacitors are disc ceramic;
resistors are V2-Watt unless otherwise indicated. Boxes in-
dicate panel markings. Connect meter polarity so that
clockwise rotation of NULL potentiometer causes positive

meter deflection.

setting will cause a positive
meter deflection. Change
the meter connections if re-
quired. If a symmetrical
meter indication cannot be
obtained while manipulat-

Model/Part no.
Heathkit HW-32
Heathkit HM-2102
Heathkit GD-1B

ing the NULL control, try
changing any of the diodes.
Diodes have been found to
be shorted, “weak,” or ac-
cidentally marked with re-
versed polarity

Calibration resistors Calibrate impedance bridge and swr bridge 2-Watt Carbon, P/N RCR42 (assorted)

Volt ohmmeter
Dummy load
Precision resistor
Power meter

Check Calibration resistors

Load for rf source (50-Ohm nominal)
Resistance calibration standard

Measure rf source output

Micronta 22-204A
Heathkit HN-31

Swan WM-1500

P/N RN-, RLR:, RD-, or RBR- prefixes

Table 1. Equipment requirements. (Selection of these items does not indicate a product endorsement or evaluation of
their performance. Use of other equipment may result in perfectly satisfactory results in the procedure.)
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Photo E.

POWER

RF SOURCE METER

IMPEDANCE
BRIDGE

CALIBRATION
RESISTOR

HW-32 WM-1500

aNT N our

2 WATT
CARBON

NeyY LOoAD

DUMMY LOAD

HN-31
500

Fig. 3. Test configuration.

Calibration

Calibration is the
periodic verification of
essential performance pa-
rameters. Traceability of all
measured values to a higher
accuracy standard is essen-
tial. Fig. 4 shows a sug-
gested flow of traceability
for the impedance bridge.
Note that the impedance
bridge could be calibrated
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directly from the carbon
calibration resistors. How-
ever, some type of testing is
required to verify the ac-
curacy of the calibration
resistors since it is known
that this type of resistor is
not extremely stable or very
precisely specified. Also
note that periodic calibra-
tion of the impedance
bridge is required since it is

PRECISION RESISTOR
(NBS TRACEABLE)
ERROR ~ £ 1%

R

VOLT -OHM METER

ERROR ~ £ 5%

(e

CALIBRATION RESISTOR

ERROR ~ ¢ 10%

IMPEDANCE BRIDGE

ERROR ~ & 20 % J

UNKNOWN
IMPE DANCE

Fig. 4. Typical calibration
traceability.

made from the same type
of resistor. Check the cali-
bration resistors with a cali-
brated volt ohmmeter and
mark the resistors with their
indicated values. Check the
volt ohmmeter with a preci-
sion resistor. The precision
resistor can be any of the
marked film or wire-wound
resistors. If the resistor is
purchased new and undam-
aged, calibration trace-
ability in the manufacturing
process is (hopefully) as-
sured. Part numbers for
precision resistors begin-
ning with RN-, RNR-, RLR-,
or RBR- are excellent.

Connect the equipment
as shown in Fig. 3. Connect
a calibration resistor to the
impedance bridge LOAD
terminal and adjust the im-
pedance bridge NULL con-
trol for a zero (center) im-
pedance bridge meter in-
dication. Mark the calibra-
tion resistor value on the
impedance bridge NULL
dial. Repeat this procedure
for all resistance values de-
sired.

Note: The swr bridge also
can be calibrated by this
method. Standing wave
ratio is given by: swr =
Z4/Z;, where Zy and Z; are
the impedances of the
source (swr bridge) and the
calibration resistor. The
larger resistance value is
used for Z; so that the swr
will be a number greater
than one. The swr measure-

ment will give the ratio of
the resistances, but will not
indicate which is larger.

Typical Applications

A shortened 20-meter
vertical ground-plane an-
tenna was constructed to
demonstrate the use of the
impedance bridge. Imped-
ances of vertical antennas
of varying length are well
known' and provide some
indication of the imped-
ance bridge’s performance.

The ultimate objective
was to construct a 20-meter
antenna from a 12-foot
length of aluminum tubing.
Fig. 5 shows the results of
various configurations. The
following procedure was
used to adjust the antenna:

1) Make rough adjust-
ments for antenna reso-
nance by using the grid-dip
oscillator coupled to a loop
of wire at the antenna base.

2) Make fine adjustments
with the swr bridge by vary-
ing the rf source frequency
and observing where the
minimum swr is.

3) Measure the resistive
base impedance of the an-
tenna with the impedance
bridge.

4) Use the best available
means to match the anten-
na impedance, or,

5) Change the antenna
tuning method to change
the base impedance and
allow application of the
matching devices available,
and,

6) Repeat steps 1 through
5 until the antenna is
matched.

Fig. 5 shows that a per-
fect match for a 53-Ohm
system was not found. To il-
lustrate a simple matching
system, Yi-wavelength
transmission-line matching
sections were applied. The
length (in feet) of a Y4-wave
coax section is A/4 =
246(V)/F, where V is the
transmission line velocity
factor (0.66 for RG-58 and
RG-59) and F is the frequen-
cy in MHz? The imped-
ance, looking into the end
of a terminated section is Z
= (Zo)3Z(, where Z is the
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matching-section charac-
teristic impedance and Z;
is the termination im-
pedance at the other end of
the section. Manipulation
of the equation shows that
a good match to a 73-Ohm
system can be obtained
with a 53-Ohm matching
section for the antennas of
Fig. 5(b) and (d). This is a
popular matching tech-
nique for vertical antennas.
The Fig. 5(a) antenna could
be matched with a 4:1
toroidal transformer (2:1
turns ratio).

To accomplish a match
to a 53-Ohm system, two
matching sections were
used. Fig. 6 shows this ap-
proach. This method pro-
vides a good match to the
antennas of Fig. 5(e) and (c).
The Fig. 5(e) approach was
finally settled upon since
the capacitive top loading
allowed the use of a very
small base-loading induc-
tance, thus increasing an-
tenna efficiency. A large
base inductance will cause
loss since it is used at a
high-current point. The
amount of capacitive and
inductive loading was ad-
justed while keeping the
antenna resonant (one was
balanced against the other),
until the desired base im-
pedance was obtained. Ac-
tual measured values are
shown in parentheses in Fig
6.

For the record, the ca-
pacity hat for Fig. 5(e) was
four 30-inch pieces of
3/8-inch diameter tubing.
The inductor was two turns
of #18 wire, ¥%-inch in
diameter, and % -inch long
The antenna vertical ele-
ment was a 12-foot length
of 2-inch diameter tube,
and radials were made from
six 17-foot lengths of #18
wire spread around the
roof. The antenna was
mounted with two chain-
link fence clamps bolted
into a piece of plywood
nailed to the gable of the
roof. The bottom of the
antenna was insulated with
plastic tape. A California
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Chassis box was used to
cover the base of the anten-
na, which extended through
a hole in the top of the box.
The hole was insulated with
a free sample of caterpillar
grommet from Weckesser.
UHF connectors (PL-259,
etc.) were used to connect
the coax sections for ease
of measurement, but con-
nections could be simple
splices for permanent use.

Conclusions

The previous exercise
may seem pointless, but it
serves as a good illustration
of typical measurement
and matching methods.
Anyone would be most in-
clined to feed the Y4 -wave-
length antenna with 53-
Ohm line and tolerate the
1.5:1 swr. Also, the antenna
length could be increased
to 0.28-wavelength’ and
tuned with a capacitor to
match a 53-Ohm line. The
point is that the use of a
simple impedance bridge
will allow the employment
of all these techniques and
provide verification of
antenna theory application.

The Ben Lowe article?
provides impedance mea-
surements made with only
an swr bridge, and perfor-
mance of some calcula-
tions. It is felt, however,
that many amateurs will
prefer the use of the im-
pedance bridge to avoid do-
ing the calculations, par-
ticularly if many measure-
ments are to be made. Also,
many inexpensive ham and
CB swr bridges don’t have
the resolution to make
precise swr measurements
since they are intended
primarily to find 1:1 swr. B
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Harry D. Hooton W6TYH
1420 Shamrock Lane
Lincoln CA 95648

Rotary Beam for 10 or 15: the LB-2

— eliminates nasty matching problems

y first rotary-beam

antenna was a two-
element, 10-meter “signal
squirter” manufactured by
the late M.P. Mims W5BDB.
During the forty-odd years
since then, | have owned
many beam antennas, some
homemade and some fac-
tory-made. Most of my
homemade arrays used the
gamma-matching system,
and | always had problems
during the rainy season
when moisture collected on
the variable capacitor

plates. Another problem
with both the commercial
and homemade arrays was
noisy reception, thought to
be due to corroded elec-
trical connections after the
antenna had been on the
tower for several months.
About a year ago, | began
experimenting with the de-
sign of an “ultimate” an-
tenna—one which would
stand up under all kinds of
weather conditions and re-
main in adjustment for long
periods of time. At the same

Design Frequency  Radiator Director Spacing Stub
(In MH2)
211 Notes 1, 2 21' 4" 51%" 49"
213 Notes 1, 2 21'1%2" 51" 48"
214 Notes 1, 2 21" %" 5 3" 47"
28.2 Notes 1,3 15’ 11" 310" 37"
28.6 Notes 1,3 15’ 8%" 39%" 36"
29.5 Notes 1,3 15’ 3" 38" 35"
Notes

—_

adjustments.

- Radiator length will be determined by resonating and matching

2. For 15 meters, start with a radiator (driven element) length of 22’
7" and adjust as required. See text.
3. For 10 meters, start with a radiator length of 17’ and adjust as re-

quired. See text.

4. Stub dimensions are measured down the stub from the antenna
end. These dimensions were taken from the prototype antennas
after final adjustments were made. Actual position of shorting
bar will depend upon the length of the radiator, since each in-
teracts upon the other. Dimensions apply only to stubs made
from 2" tubes spaced 3" on centers (300 Ohms Z,,).

Table 1.
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time, I carried out a number
of experiments aimed at re-
ducing the high noise-level
problems on the 15- and 10-
meter bands. The end re-
sult is the LB-2 array de-
scribed here. Two of these
antennas have been built —
one for 15 meters and
another for 10 meters. Ex-
cept for size, the char-
acteristics of the two anten-
nas are identical and the
performance of each leaves
little to be desired. Al-
though both antennas will
be covered, the 15-meter ar-
ray will be described in
more detail.

Design

Why a two-element ar-
ray? In the first place, | am
retired and disabled and my
budget is limited. Second,
because of trees surround-
ing the ham shack, | am
limited also in space. A
long-boom, multi-element
yagi was simply out of the
question. Third, | wanted a
low-cost, lightweight anten-
na that could be built
from materials readily
available at the local hard-
ware or do-it-yourself
builder’s supply store, and
one which could be turned
by a heavy-duty TV antenna

rotator. When properly de-
signed and adjusted, the
two-element parasitic ar-
ray, consisting of a driven
element and one parasitic
director spaced 0.11 wave-
lengths apart, produces the
highest forward gain per
unit size of any type of an-
tenna used by amateurs.
The antenna described here
is spaced for maximum for-
ward gain—about 53 dB
greater than the signal from
a half-wave dipole at the
same height above ground.
When adjusted for max-
imum forward gain, the
front-to-back ratio of the ar-
ray is only about 7 to 10 dB.

If you wish a greater
front-to-back ratio, adjust
the spacing to about 0.125
to 0.150 wavelengths. Al-
though the front-to-back
ratio improves with wider
spacing between the ele-
ments, the forward gain
goes down to about 5.0 dB
over the dipole. Neverthe-
less, a 5.0-dB gain will give a
considerable boost to your
signal on either 10 or 15
meters when it is compared
with the signal from a
dipole or quarter-wave ver-
tical antenna. When the ar-
ray is adjusted for the max-
imum front-to-back ratio,



the discrimination between
signals off the front and
back of the array will be in
the order of 15 to 17 dB.

Matching

In addition to the fea-
tures listed above, | wanted
a matching system that
would be easy to adjust and
one that would remain in
adjustment for long periods
of time, unaffected by
the weather. After much
searching and reading, |
finally found a description
of a “line bazooka” (balun)
matching device in the Col-
lins military technical man-
val, Fundamentals of SSB,
published in 1959. A similar
device was described by
William I. Orr W6SAL, in the
19th edition of the Radio
Handbook, published by
Howard W. Sams & Co. This
device first attracted my at-
tention as a means of get-
ting rid of the troublesome
gamma capacitor. How-
ever, it has several other
desirable characteristics, as
well. As it is a shorted stub
less than a quarter wave-
length long, it acts as an
inductance and introduces
an XL component at the
driven element feedpoint.
The driven element itself is
adjusted to introduce an XC
component across the open
end of the stub. The two re-
active components tend to
oppose each other as the
operating frequency is
made higher or lower than
the array design frequency,
producing a broadband ef-
fect.

In the array described
here, when adjusted for a
line swr of 1:1 at 21.3 MHz,
the line swr was still less
than 1.75:1 at either 21.0 or
21.450 MHz. If you have
read about line bazookas in
the handbooks, you may
get the wrong impression of
this device. The quarter-
wavelength bazooka is
used as a 1 to 1 impedance
transfer device. The short
line bazooka matches a
coaxial line input to the ap-
proximately 18 Ohms of im-
pedance at the center of

the driven element. It also
acts as a balun, since the
53-Ohm input is unbal-
anced (coaxial line) and the
output is 18 Ohms bal-
anced. It also acts as a de-
coupling device to prevent
rf currents from flowing on
the outside of the 53-Ohm
coaxial transmission line
from the antenna to the
transmitter. The imped-
ance-transfer ratio of the
device, unbalanced to bal-
anced, and its broadband-
ing effect depend upon the
Z, of the stub, which, in
turn, depends upon the
center-to-center spacing
between the two Yi-inch
copper tubes and the posi-
tion of the shorting bar
across the two conductors.

| spent much time experi-
menting with the size,
length, and spacing of the
two copper tubes that
make up the matching sec-
tion before the optimum
dimensions were found. If
the tubes are spaced too
closely, the bandwidth will
be narrow; if they are
spaced too wide apart, the
coaxial inner-conductor
loop at the open end of the
stub begins to exhibit in-
ductive effects in the cir-
cuit. The surge impedance
of the two V“i-inch tubes,
spaced 3.0 inches on
centers, is about 300 Ohms.
If the reader constructs the
matching section exactly as
described here, he will have
no difficulty in making the
proper matching adjust-
ments. The most important
consideration is to mount
the two tubes rigidly so that
the same spacing is main-
tained throughout their
parallel lengths. To start,
each tube was made 53
inches long. In this array, at
the final adjustment at 21.3
MHz, the distance from the
open end of the stub at the
antenna feedpoint to the
position of the shorting bar
was 49 inches. After it was
made certain that this was
the correct dimension with
the antenna on the tower,
the shorting bar was sol-
dered in place and the un-
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Fig. 1. General layout of the LB-2 array, and the proper con-

nection of the swr meter.

used end of the single tube
was cut off. The other tube,
however, was left 53 inches
long and was fitted with an
SO-239 coaxial connector
as shown in Fig. 2. The con-
struction and adjustment of
the matching stub will be
covered later. At this time,
let us discuss the construc-
tion of the boom and ele-
ments.

Elements and Boom
Construction

The first step is to locate
and select the proper size
aluminum tubing for the
elements and the boom. In
California and other states,
lightweight and relatively

inexpensive aluminum tub-
ing made by the MD Cor-
poration is sold by the Ace
Hardware stores. Most of
the do-it-yourself builders
supply stores sell either the
MD tubing or a similar tub-
ing made by Reynolds Alu-
minum Corporation. This
“hobby’” tubing comes in
either 6- or 8-foot lengths
and in various diameters.
Although 1 have seen on dis-
play only 1, 7/8, 3/4,1/2, and
3/8-inch o.d., and 0.055-inch
wall thickness tubing in the
6- and 8-foot lengths, | am
informed that the Ace
Hardware stores will order
other sizes made by MD.
For telescoping elements,
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Fig. 2. LB-2 array for 15 meters. Use same matching section
for 10 meters but see Table 1 for shorting bar position.
General dimensions of driven element are shown. Detail A
shows matching section. Detail B shows method for joining

element sections.

the ideal wall thickness is
0.058 inches. However, the
0.055-inch wall thickness
material will be perfectly
satisfactory if the precau-
tions given below are ob-
served.

In the array shown in Fig.
2, a single 8-foot length of
1-inch o.d. tubing is used to
make the two halves of the
driven element center sec-
tion. To increase the
mechanical strength of the
split driven element, a
6-foot length of 7/8-inch
o.d., 0.055-inch wall tubing
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is cut into two sections of
equal length and inserted
inside the 1-inch diameter
sections. To further im-
prove the mechanical
strength of the driven ele-
ment, a hardwood dowel,
about 18 inches long, is
sanded down to a tight fit
and driven into each
7/8-inch section before the
driven element is assem-
bled. This arrangement per-
mits the use of heavy-duty
standoff insulators with
1/4-inch machine screws
through each element sec-

tion without introducing
any appreciable mechan-
ical weakness at the point
of mounting.

The two driven element
end sections are 7/8-inch
o.d. tubes, 8 feet long and
with a wall thickness of
0.055 inch. As the adjusted
overall length of the driven
element will be about 22
feet for 21.3 MHz, there is a
telescoping overlap of
about 12 inches where each
half of the center section
and its end piece join. The
hobby aluminum tubes are
manufactured with a dull
oxidized finish that is a
poor conductor of elec-
tricity at radio frequencies.
This finish must be re-
moved from the inside of
the larger tubing and from
the outside of the smaller
tubing where the two
pieces join; this is done easi-
ly with sandpaper and steel
wool. To remove the finish
from the inside of the larger
tubing, wrap a piece of
sandpaper around a wood
dowel, or use a round file,
and work it up and down in-
side the tube until the inner
surface is bright and clean.
The ends of the 1-inch tubes
are slit with a hacksaw for a
distance of about two inch-
es, as shown. Before insert-
ing one tube inside the
other, coat both contacting
surfaces with an anti-
oxidizing compound and
wipe each surface with a
clean, dry cloth or paper
napkin. Leave only a thin
film of the compound on
each surface. The com-
pound is sold under various
brand names and is avail-
able in 5-0z tubes at most
electrical supply houses.

During the preliminary
adjustments, the two tube
sections are maintained in
good electrical contact by
placing a stainless steel
strap-type hose clamp
around the slit end of the
larger tubing and drawing it
tight. After the final adjust-
ments are complete, a half
dozen 3/8-inch stainless
steel sheet-metal screws are
inserted through both tubes

and arranged in a spiral
around the larger tube for a
distance of three or four
inches to ensure a per-
manent electrical and
mechanical joint. Finally,
all joints are tightly
wrapped with plastic vinyl
tape to prevent the entry of
moisture.

After the final adjust-
ments of the driven ele-
ment and the shorting bar,
the shorting bar is soldered
in place with a propane
torch. When soldering the
copper tube containing the
coaxial cable inner conduc-
tor, do not use excess heat
at the junction, as this
might melt the polyethyl-
ene insulation and cause
the inner conductor to short
circuit to ground. To check
the inner conductor for a
possible short circuit after
soldering, disconnect the
inner conductor lead at
point B and measure be-
tween the end of the dis-
connected lead and ground
(boom). The ohmmeter
should indicate an open cir-
cuit. The main transmission
line from the transmitter
should be disconnected
from the antenna before
making this test. The center
point of the shorting bar is
grounded to the boom
through a short length of
1-inch-wide copper strap.

The director element is
not split at the center, so a
smaller diameter center
section is used. In the proto-
type array, the director
center section is a single
8-foot piece of 7/8-inch o.d.
tubing. To add mechanical
strength and to prevent
wind vibration, two 3-foot
long wood dowels are sand-
ed down to a close fit and
one is inserted in each end
of the 7/8-inch tube. When
the two dowels are pushed
down toward the center,
about a foot of clearance is
left at each end of the direc-
tor center section for in-
sertion of the 3/4-inch od.
end pieces. The ends of the
7/8-inch tube are slit, and
both tubes are cleansed of
the oxidized coating as



described above. Join to-
gether the center section
and end pieces in the same
manner as described above
for the driven element.

Please note that the
director is mounted on
standoff insulators and
does not follow the usual
“plumber’s delight” type of
construction where the ele-
ment is mounted directly
on the boom. The insulated
director element is then
grounded to the boom at
the exact center of the ele-
ment. This type of con-
struction is believed to be
one of the reasons for the
low noise level of the 15-
and 10-meter antennas. The
method of mounting the di-
rector element on the
standoff insulators, how-
ever, is somewhat different
from that of the driven ele-
ment. The mounting details
are shown in the photo-
graph and drawings.

During the early stages of
this antenna project, both
the driven element and di-
rector lengths, and the
spacing between them,
were made adjustable. Un-
less you are building the ar-
ray for greatest front-to-
back ratio, there is no point
in having so many variables
in the system that it leads
only to unnecessary com-
plications in the adjust-
ments.” For the maximum-
forward-gain version, the
optimum director length
for 0.11-wavelength spac-
ing between the elements is
equal to 450/f, where f is the
frequency in MHz. In the
21.3-MHz array described
here, the overall director
length is fixed at 21 feet and
1 inch. The 0.11-wavelength
spacing is also fixed, at 61
inches. The only variables
left are the driven element
length and the position of
the shorting bar on the stub.

The boom is made from
2-inch aluminum irrigation
tubing cut to a length of 66
inches. If you cannot find
the irrigation tubing in your
area, use 1-1/2-inch elec-
trical conduit (EMT) or thin-

wall steel TV mast material.
After the boom is cut to
length, remove all burrs and
sharp edges with a file,
sandpaper, and steel wool.
To add strength to the alu-
minum tubing boom, a 12
inch long wooden dowel
or plug, only slightly
smaller than the inside
diameter of the tube, is in-
serted inside the boom and
pushed down toward the
center. Secure the plug in
place with a flathead wood
screw driven through the
aluminum into the wood. A
similar but shorter wood
plug is inserted in each end
of the boom and secured in
the same manner. The pur-
pose of the wood plugs is to
permit the use of automo-
tive muffler clamps to se-
cure the element assem-
blies to the boom without
crushing the comparatively
fragile aluminum tube.
Searching for a source of
the wooden plugs, | found a
supply of old-fashioned
hardwood kitchen rolling
pins at a local supermarket.
These happened to be of
exactly the proper diameter
for a snug fit inside the
boom. One rolling pin was
used for the center plug and
the other was cut in half to
make the two end plugs.

In addition to the wood-
en plugs inside the boom, |
also used three 8-inch
pieces of 2-inch id. elec-
trical conduit (EMT) over
the aluminum boom —one
piece at the central balance
point and one at each end
of the boom. The inside di-
ameter of the conduit is
large enough so that the
sections can be rotated by
hand. The muffler clamps
used for mounting the ele-
ment assemblies and the
rotor mount on the boom
are placed around the con-
duit sections. During the
preliminary adjustments,
these conduit sections can
be secured with a single
sheet-metal screw through
the conduit and aluminum
tubing walls into the wood-
en plug. When the array is
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Fig. 3. (a) Driven element mounting details. (b) Director
driven element details. Detail A shows element-to-angle

construction technique.

placed on the tower, the
conduit sections can be
rotated on the boom to
level the elements and
place them in the same
horizontal plane. After the
elements have been lev-
eled, secure them in this po-
sition by inserting several
sheet-metal screws through
the metal and into the
wood inserts.

Resonating and Matching
Adjustments

The preliminary resonat-
ing and matching adjust-
ments may be carried out
with the array suspended
only a few feet above the

ground. An 8- or 10-foot
wooden stepladder func-
tions very well as a support
if the array is lashed to the
top and kept level during
the adjustments. Place the
stepladder and array in an
open space, away from
buildings, trees, wires, or
other antennas. Point the
director toward empty
space, if possible. Keep the
ends of both elements away
from any objects, par-
ticularly those made of
metal. During the adjust-
ments, the presence of your
body in the field of the
antenna will affect the ad-
justments and the instru-
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ment readings. When ad-
justing sensitive arrays
close to the ground, | usu-
ally use two swr meters
~—one at the point where
the transmission line con-
nects to the array and
another at a point one-half
wavelength down the line
from the antenna. To obtain
a true reading, walk out of
the field of the antenna
after making an adjustment
and read the swr meter at a
distance or at the half-wave
point.

To start, adjust the driven
length to 476/f, where f is in
MHz, not including the
3-inch gap at the center. For
21.3 MHz, the length of
each half of the driven ele-
ment will be about 11 feet,
2 inches. The exact length
at this point is not extreme-
ly important, but make sure
that the two halves are
exactly equal to each other,
Now, beginning at the end
of each 1-inch center tube
section, scratch marks one
inch apart on the 7/8-inch
end sections in the direc-
tion of the tips. Four or five
marks will be sufficient.
Make the same number of
marks on each end section.
Adjust the shorting bar to a
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position about 36 inches
down the stub from the
antenna and tighten it just
enough to make good
contact with the copper
tubes. Connect an swr
meter in series with the
coaxial line at the point
where it joins the stub
SO-239 connector. If you
have a second swr meter,
put in a pair of PL-259 plug
connectors exactly 15 feet,
3 inches (for RG-213/U, RG-
8/U, and 21.3 MHz) down
the line from the SO-239
connector at the antenna,
and insert the second meter
at this point. Adjust the test
signal to the proper fre-
quency.

Adjust the signal level
and the swr meter sensi-
tivity to indicate exactly
full scale in the “forward”
position. Switch the swr
meter(s) to indicate the “re-
verse” or “reflected” signal
level. With the array adjust-
ed as described, the reflect-
ed signal level probably will
be less than full scale, but is
not likely to be zero. Now,
very carefully adjust each
end section by telescoping
it into the 1-inch center sec-
tion the distance of one
inch (one mark). Make sure

that each end section is
telescoped exactly the
same amount so that the ar-
ray will remain in electrical
balance. While observing
the swr indicator, move the
shorting bar up and down
the stub for the deepest in-
dicator null. Alternately,
adjust the driven element
overall length, maintaining
electrical balance, and the
shorting bar position until
the swr meter indicates
zero in the reflected signal
position. At this point, tight-
en the two stainless steel
clamps around the driven
element but do not insert
the sheet-metal screws yet.

If it is possible, raise the
antenna to about 24 feet
above the earth and ob-
serve the change, if any, in
the swr meter indicator. |
use a wooden pole for a
tower. An overhanging arm
at the top of this pole was
fitted with a rope and
pulley so that the array
could be pulled up to any
height above ground. When
the array was raised from 8
feet to 24 feet, the line swr
at 21.3 MHz changed from
11 to 1.4:1. After several
trial adjustments of the
driven element length, the

line swr was reduced to
1.21 at 21.3 MHz. The
antenna was then lowered
to the ground and the sheet-
metal screws were inserted
in the driven element. The
entire joint was then
wrapped with plastic vinyl
tape. After the antenna was
installed on the tower, the
shorting bar was adjusted
for a 1:1 swr at 21.3 MHz
and soldered in place.

Electrical Height

Most amateurs believe
that the higher the antenna,
the better its performance,
especially for DX work. |
have found, however, that a
height above ground from
about a half wavelength to
a five-eighths wavelength
appears to be best for my
location when working Eur-
opean DX. W6TYH s
located in the foothills of
the Sierras at about 500 feet
elevation. In the direction
of Europe, the Sierras are
about 7,000 feet high. Low-
angle radiators, such as ver-
tical arrays, give very poor
results toward Europe when
compared with the little
two-element parasitic ar-
rays. The best signal reports
from Europe on the
15-meter band were ob-
tained when the array was
about five-eighths wave-
length above the earth. To
establish the electrical
height at five-eighths wave-
length, a 1.5-Ampere ther-
mocouple rf ammeter was
inserted in series with
the 50-Ohm transmission
line at the point where it is
connected to the SO-239
receptacle. The rf power in-
put to the line at the trans-
mitter was held constant
while the array was raised
and lowered. The maximum
rf current was indicated
when the array was about
28 feet above the earth.
This also has proved to be
an effective height for
working European DX
across the Sierras. Appar-
ently, the vertical angle of
the radiated signal is just
right for the wave to clear
the high mountain ranges to
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the north and east.

Operating Performance

After almost half a cen-
tury of amateur and profes-
sional radio commun-
ications experience, it re-
quires outstanding perfor-
mance in an antenna or a
piece of ham gear to cause
me to become enthused. |
can truthfully say that | am
delighted with the perfor-
mance of the little two-ele-
ment 15- and 10-meter an
tennas. The real worth of
any antenna, as far as | am
concerned, is proved by
what it will do when | am
competing with a dozen
other stations for a rare DX
contact. Many times when

the competition was fierce,
the DX station came back
to W6TYH, and | have the
QSL cards to prove it. Dur-
ing the past few months
that the antennas have
been in use, | have had
good signal reports from all
parts of the world. Most of
the time, the PEP input to
the transmission line was
only 175 Watts. The anten-
nas also work very well for
reception, a signal standing
up from the background
noise like the proverbial
“sore thumb.”

Troubleshooting

This antenna design has
been proved to be sound
and, if the dimensions and
adjustment procedures are

|

Fig. 6. LB-2 15-meter array. The split driven element is at the
left in this photo. The director element, right, is insulated
from the boom but grounded to it at the exact center to
reduce noise pickup. Note coax line connection at end of
53.inch tube. As shown, maximum radiation will be toward
the right. Maximum gain (over a half-wave dipole) is 5.3 dB.
The rotator (not shown) is an AR-22 heavy-duty TV type.

carefully followed, ab-
solutely no trouble should
be experienced in obtaining
top performance from
either of the two arrays
However, some of us are
like the new bride who
burned water trying to boil
it, and somebody will get in-
to trouble with the array
and write to me

The most common prob-
lem is difficulty in getting
the line swr down to 1:1 at
the design frequency. In
one case, the trouble was
caused by harmonics of the
test signal appearing in the
line. The use of a low-pass
filter in the transmission
line at the signal source
eliminated the problem.

Do not be tempted to

change the spacing of the
copper tubes in the match-
ing section, or use differ-
ent diameters from those
specified. | have been
through all this and it is not
only tricky but very frus-
trating. Remember that this
is a balanced driven ele-
ment and feed system;
when adjusting the overall
length of the driven ele-
ment, make sure that both
halves are adjusted exactly
the same amount. Mount
the matching section tubes
on standoff insulators
about 6 inches above the
boom and make certain
that each copper tube is
spaced the same distance
from the boom to equalize
the distributed capaci-
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tance

Although it is not likely if
the instructions are fol-
lowed, the driven element
might not be resonant at
the test frequency. To
check, first measure the
overall element length, not
including the 3-inch gap at
the center. Together, the
driven element and the
shorted stub act as capaci-
tance and inductance,
respectively, and resonate
at the design frequency
With this type of arrange-
ment, the overall length of
the driven element will be
about 2 or 3 inches shorter
than the length calculated
from the above formula. If
still in doubt, you can
check the resonant fre-
quency of the element and
stub combination by cou-
pling a grid-dip oscillator to
the inductive stub. The dip,
at the resonant frequency,
is quite pronounced. The
grid-dip oscillator frequen-
cy must be monitored with

a calibrated receiver

If you have an RX bridge,
use it to measure the array
input impedance at the
50O-239 receptacle. The in-
put impedance should be
exactly 53 Ohms and pure
resistance, with the dimen-
sions given and the array
properly adjusted. When
the array is properly adjust-
ed, you will find that it is
very sensitive to body
capacitance, especially at
the ends of the elements
When the hand is brought
to within a foot or so of the
driven element or director
end, the swr reflected
indication should go from
zero to full scale. If it does
not, the adjustments are
not correct.

If you still have a prob-
lem after making the
above checks, write, giving
complete details of the
trouble. Your letter will be
answered promptly if you
include a stamped self-
addressed envelope. ll
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Tomorrow’s Technology —Here Today!

THE YAESU
FT-207R

The “horse-and-buggy” days of crystal-controlled
handies are gone! Yaesu's engineers have har-
nessed the power of the microprocessor, bringing
you 800 channels, digital display, memory, and
scanning from a hand-held package. Only with
Yaesu can you get these big performance fea-
tures in such a compact package.

BNC Antenna Connector

Squelch Control and
Tone Squelch On/Oft

Audio Gain Control

Condensor Mike

4-Digit LED Readout

Priority Channel

Keyboard Entry

Keyboard Lock

SPECIFICATIONS:
GENERAL

RECEIVER

4 bit CPU chip for frequency control

Keyboard entry of all frequencies

Digital frequency display.

800 channels across 144-148 MHz.

Up/Down manual scan, or auto scan for busy/clear channels
10 kHz scanning steps.

Five channels of memory

Priority channel with search-back feature

Keyboard lock to prevent accidental frequency change

Memory backup

+ 600 kHz or odd repeater splits.

Display ON/OFF switch for battery conservation

Equipped with rubber flex antenna, wallmount battery charger,
earphone, shoulder strap, and belt clip.

Switchable RF output 2.5 watts (minimum) or 200 mW

Earphone for private listening

2 Tone (Touchtone®) Input from Keyboard

Highly reliable LED frequency display (works in cold temperatures
and does not fade with age)

Clear/Busy Auto Scan Selector

Earphone Jack
—«— Repeater/Simplex Oftset Switch
N

N

=«—— Remote Speaker/Mike Input
\

Channe!l Busy Lamp

Transmit Indicator

Display On/Ott
5 kHz Up

Hi-Low Power Switch

(Bottom of Case) TRANSMITTER

Frequency coverage: 144-148 MHz
Number of channels: 800
Emission type: F3
Batteries: NiCd battery pack
Voltage requirement: 10.8 VDC
+ 10%, maximum
Current consumption:
Receive: 35 mA squelched (150
mA unsquelched with maximum
audio)
Transmit: 800 mA (full power)
~ Case dimensions: 68x181x54 mm
- (RWD)

Weight (with batteries): 680 grams

~ YAESUELECTRONICS CORP., 6851 Wathall Way, Paramount, CA
~ YAESU ELECTRONICS Eastern Service Ctr,9812 Princeton-Glend:

BT R

Circuit type: Double conversion
superherterody ne
Intermediate frejuencies.
1st IF=10.7 MHz
2nd IF =455 kHz
Sensitivity:0.32 uV for 20 dB quieting
Selectivity: * 7.5 kHz at 60 dB down
Audio Output: 200 mW at 10% THD

Price And Specifications Subject To
Change Withou: Notice Or Obligation

N

Power Output: 2.5 watts minimum /200mW
Deviation: = 5 kHz Sl
Spurious radlation: —~60 dB orbetter
Microphone: Condenser type w4
{2000 ohms)

OPTIONS el
LCC7 Leather Carrying Case
 YM-24 Remote Speaker/Microp
Tone Unit




Jerrold A. Swank W8HXR
657 Willabar Drive
Washington Courthouse OH 43160

The 20-Meter Double Bobtail

have just discovered a

new antenna which |
think will be of great in-
terest to many hams who
have had trouble with ra-
dials but want to use
phased verticals. | have
never seen such an anten-
na, so | think this is the first
description of a really in-
teresting array.

| started out to make a
20-meter Bobtail in the
classic way, because | do
not have room for a 40
meter full Bobtail. My yard
is only 73 feet wide, and it
takes at least 132 feet for a
40-meter version. The
antenna | was starting was
the one shown in Fig. 1, and
has been reported to have a
gain of from 7 to 10 dB over
a dipole at the same height.
The pattern is shown in Fig.
2, and is broadside to the
line of the antennas.

My vyard is filled with
trees, and | was concerned
because the east half of the
antenna would be running
through the leaves of a
large apple tree. | planned
to use insulated aluminum
wire to prevent the leakage
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into the leaves. | thought of
aluminum wire, even size
#8, as being light. However,
I found that the 66 feet
needed would, because of
the insulation, weigh four
pounds! That is a lot of
weight to hang on the top of
a pair of flimsy verticals.

| decided to try half of
the antenna, which was in
the clear, realizing at the
same time that there would
be no cancellation of the
two horizontal wires and
that the thing might not
work well at all. See Fig. 3.

| installed radiators B
and C, using 16% feet
of aluminum tubing, and
mounted them on a pipe in
the ground with U bolts and
the usual mounting plate. It
refused to tune properly. |
remembered reading that if
much metal were used in
the mounting it would
cause trouble because the
bottoms of the radiators
were at a voltage point. Of
course, if you use wires
suspended from wooden
poles, as shown in Fig. 1, (D
and E) then you will pull the

14 WIRE
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Fig.
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1.

wires down to a stake.

I sent to Sears for some
fiberglass fence posts and
epoxied two together for a
very rigid mount, as shown
in Fig. 4.

Sears sells two weights of
fence post. The heavy, 48"
green ones, catalog number
32G10434C, cost $1.99
each. They weigh 1 pound 2
ounces apiece (They also
have 60 posts.)

For the coil, | used a
14-MHz coil from an old
BC-610 transmitter and a
150-pF capacitor. It tuned
the center of the phone
band at midscale. It would
be possible to use Air Dux
or a hand-wound coil and
tap up about two turns for
the coax feed. These coils,
incidentally, are available
from Fair Radio Sales, Box
1105, Lima OH 45802.

At the top of each
radiator | attached a
ground clamp of the al-
ligator type and fastened
the end of the wire in the
holder on the clamp.

I found that 66 feet of
Belden 8000 antenna wire
(or antenna wire available
from Pace-Traps, Box 234,
Middlebury CT 06762)
weighed only 9 ounces, or
42 ounces for 33 feet, if
you build the bobtailed
Bobtail.

A field-strength meter
can be used at the antenna
to peak up the tuning, but |
evolved a more interesting
way, requiring no help at
the other end of the coax. |

have a pair of 100-mW CB
walkie-talkies on channel
15, and | held down the
transmit button with a rub-
ber band on one and fas-
tened it to one earphone
plugged into my trans-
ceiver, which was set at
14.275 MHz. The other |
carried out to the antenna,
and listened to the noise on
20 meters as | peaked up
the tuning capacitor.

There are two other ways
of doing this. One is just to
plug in a line to the phone
jack and carry a headset or
speaker out to the antenna,
and the other is to use a
piece of four-wire rotator
cable with two wires con-
nected to the swr bridge
and the other two to the
keying jack on your trans-
mitter. Set the off-reso-
nance current to a safe
level and then peak the tun-
ing up to the center of the
desired band. At the anten-
na, just key the transmitter
and quickly dip the tuning
capacitor and a series link
capacitor for minimum swr.

I did not have a suitable
link capacitor, which could
be a 400-pF receiving type,
so | used an L network to
tune the link after | peaked
up the tuning coil with my
walkie-talkie method.

In the drawing | show
some radials, which hap-
pened to be in the ground
near where | mounted my
driven radiator, but | could
have just used an eight-foot
ground rod, because the



Bobtail does not need
much of a ground. The high
current is a quarter wave
above ground and the
ground losses are much less
than with ground-mounted
verticals.

The secret of the Bobtail
is in the fact that the cur-
rent maximum is at a quar-
ter wave above ground, and
that is where the maximum
radiation is. Ground-mount-
ed verticals have their max-
imum radiation at about
ground level and therefore
require a more extensive
ground system, and are
more affected by surround-
ing objects.

| found out several amaz-
ing things from this experi-
ment. | had rather expected
that the antenna array
might end-fire, since the
other antenna was a half
wave out of phase by or-
dinary phased verticals
standards. | listened to a
California station which
was 20 over 9 on my N/S
delta loop, and when |
switched to the verticals it
was S5. | have my delta
loop vertically polarized,
and in the daytime | have
S9 noise from my power
line only 12 feet behind the
antenna. When | switched
to the Bobtail, the noise
was completely gone,
nulled out by the side rejec-
tion. It was astounding. This
improved rejection causes
me to believe that the Bob-
tail is more efficient than
the ground-mounted array.

The tuning is not critical,
and tuning to the center of
the band gives good results.

When | first connected
my 20-meter truncated
Bobtail | was crestfallen. It
was so quiet that | thought
it was not working at all.
The loss of the power line
hiss, the lack of static or
any electrical noise, and the
weakness of the mostly
western stations at night
made it seem like the sort
of blackout one hears when
there is a solar flare and the
band is dead. However, sig-
nals from the south were
strong.

| called a friend who lives
about six miles from me,
KA8CGE, and he reported
the delta loop was about 10
over 9 and the Bobtail was
only about S7. | got out my
county map and saw that
he was west-southwest of
me, showing that the pat-
tern was quite narrow — per-
haps 60°. See Fig. 2.

I made a test with
WAA4OLP in Duluth, Georg-
ja, near Atlanta, and he
reported that the Bobtail
was stronger than the delta
loop by about 10 dB.

That night, | called
KC4USV at McMurdo
Sound, Antarctica, and they
gave me a report of 5 by 5
on the delta loop and 5 by 7
on the Bobtail. Remember,
this is only a two-element
Bobtail, and the three-ele-
ment version with the can-
cellation of the horizontal
sections could have been
about §9. KC4USV was also
S7 here, as the propagation
was rather poor. Consider-
ing that they have a Collins
2-kW station and mine was
only a single 3-500Z driven
by a Hallicrafters SR160, |
thought | was doing rather
well.

| believe that this anten-
na could be current fed by
running coax up the quar-
ter-wave radiator of tubing
and feeding the top wire at
point F. | tried it that way
first, actually, but it failed
to tune correctly. After |
had taken it down in dis-
gust, | realized that previ-
ously 1| had disconnected
one of the verticals, a
fiberglass Columbia Prod-
ucts antenna top section, at
one foot from the top to
make it tune better as a
ground-mounted vertical. |
had clipped the center wire
through the insulation, and
thus had only the top 12
inches connected instead
of the complete 16Ya-ft.
antenna. It had been so
much trouble that | had no
desire to completely re-
mount the array, and just
went to the voltage feed.
Now | believe that the other
way will work. This would

wex
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make the antenna tuner
unnecessary.

| did not intend this arti-
cle to be one which extolled
the well-known but seldom-
used Bobtail, but my acci-
dental discovery that two
elements worked so well
made me realize that here
is the answer to the prob-
lems of 40-meter phased
verticals. Since the full
40-meter Bobtail takes
more room than the aver-
age ham has available, and
since the ground-mounted
verticals take such a large
radial ground system, using
only two of the verticals in

the "bobtailed Bobtail cur-
tain” seems the answer to a
dream. The high position of
the high current section
should make the signal at
least an S-unit better than
the ground-mounted ver-
ticals, and in the many
years | spent with two
phased verticals running
phone patches for Antarc-
tic stations, | never had so
completely nulled out
noise on the sides of my
antenna, nor had such re-
jection of west-coast sta-
tions as well as those in be-
tween.

WA7NHU gave me over
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Fig. 5.

S9 on the delta loop and
could not read me when |
went to the Bobtail. Both
were firing south/north, He
is in Hereford, Arizona, and
is so enthused that he is go-
ing to put up a full 40-meter
Bobtail firing into Europe,
and if it works, he plans to
add a parasitic reflector
and director. | wish | had
that kind of space.

There are certain disad-
vantages: It cannot be
rotated or changed to end
fire. It would be best to
have an inverted V or some-
thing for when you want to
work stations not in the
beam, or have two Bobtails.
But if you have one firing in
a direction where you want
the best signals, then the
two-way figure 8 will be
good.

It is not a short-range
antenna unless there is
short skip. However, the
fact that there is no can-
cellation of the horizontal
section on a two-element
array probably means that
there will be high angle
reception in the near dis-
tance.

The good results are not
from gain initself, but in the
lowered angle of take-off,
compared to a dipole. This
advantage shows up on
paths in excess of 2500
miles. Close-in there often
iS no great improvement.

About a week after I tried
the two-element shortened
Bobtail, | decided that |
really wanted an antenna
which would fire east/west
since | had more interest in
those directions than north/
south.

I could not put up an
antenna in that direction
because trees and my
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house were |in the way. |
decided, therefore, to move
the verticals back where
they would not be in the
trees, and space two ele-
ments 66’ apart, a full wave,
which would give me the
pattern shown in Fig. 5. This
would give me a nice lobe
E/W and a narrow one NJS.
This | did, with the follow-
ing results:

About 0750 UTC | heard
JA3KWJ/AC2 in Botswana.
He had a pileup going and |
could not hear him on the
delta loop, but he was
about S4 on the Bobtail. |
gave several calls and he
came back to me and gave
me a 59.

The next day, August 15,
at about the same time, |
heard ZL2ASX calling CQ,
and went back to him. We
had about a 20-minute chat,
and he said that | was S2 on
the delta loop, which | had
now turned so it was E/W
for comparison. He said
that | was S5, three S-units
stronger, on the Bobtail.
Conditions were quite poor,
but there was no fading and
we were both Q5.

Then at 0900 UTC |
called KC4USV at McMur-
do Station, Antarctica. Con-
ditions were very poor, but
the band was completely
silent, so we conversed for
22 minutes. He said that |
was not moving his meter,
but that | was solid copy.
The delta loop had stronger
audio than the Bobtail. |
was surprised until |
checked the pattern.
McMurdo is about 15° west
of south, and is probably
just outside the south lobe
in the null.

I also found that Florida
stations were weak on the
Bobtail but strong on the
delta loop. This rather con-
firms the pattern. Miami
bearing is 167°; Atlanta is
187°,
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I wish | could turn my ar-
ray to fire NE/SW off the
ends, but | can’t. At least |
have found an antenna
which bears further investi-
gation. | have decided that |
will now add a center radia-
tor and make it a full Bob-
tail as in Fig. 1. At least | can
work South Pole Station
and part of the South Pacif-
ic, and north, | can work in-
to India, Pakistan, Mongol-
ia, Central Russia, and the
North Pole area.

I just couldn’t resist try-
ing out the full Bobtail,
especially since | hear
rumors of China showing
up. The long range of the
antenna means little or no
interference from strong
western or eastern stations,
as | will null out or skip over
most of them.

Of all the high-gain an-
tennas, this is the simplest
to construct for 20 meters
that | have ever found.

So, | moved my Bobtail
north about 6 feet to clear
the trees and added a third
element, so it is now as
shown in Fig. 1. | tried it for
only two days, and condi-
tions are only fair, but |
found some interesting re-
sults.

Last night | worked
KC4USV, and while he was
only about S5 to me, he
gave me S8. The skip had
moved west and was good
into Grand Rapids, Mich-
igan, where W8YCI report-
ed him as 30 over 9. How-
ever, Pete at McMurdo said
I was phone-patch quality.

Earlier in the day, |
worked Tony WB4KKL on
Captiva Island, Florida, and
as | was 40 over 9, he would
not believe | was barefoot.
This was at 4:20 pm local
time. | put on the linear for
a few seconds, and he said |
was 52 over 9. We talked
about antennas for an hour,

At 0740 UTC, | worked
G5CAX in Potton, 50 miles
north of London, and com-
pared the E/W delta loop
with the Bobtail. | was 5/5
on the delta loop and 5/7 on
the Bobtail, showing that
the pattern is wide enough
N/S for a good signal at 48°.

I plan to leave it this way
for several weeks for a bet-
ter evaluation.

There is one other thing |
believe is worth trying. The
40-meter version should al-
so work on 20, with a four-
lobe pattern as shown in
Fig. 5, with two coils, using
separate feedlines, and
without a relay as in Fig. 6.
The coils should not react
any more than a multiband
dipole does.

With two half-wave ver-
ticals on 20 at one wave-
length spacing this should
be a really hot item. By
orienting the array to fire
northeast, there should be
good lobes in all four DX
directions on 20.

If some younger ham
with some space should try
this out, | am sure that 73
could use an article on the
results. After 60 years of
hamming, my mind still
dreams up antennas but my
energy reserve is getting
lower. They certainly are
fun, though. If you try the
relay method in Fig. 7, the
relay should have good in-
sulation, as the rf voltage at
that point is high.

A small wastebasket or
plastic jar can be turned up-
side down over the coil and
capacitor to protect them
from rain and snow, and the
bottom left open. The bases
of my verticals are about 10
inches from the ground, but
that is not critical. The
ground lead should be as
short as possible. Any leads
from the coil become part
of the antenna.®

o
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David W. Cutier WB5SFB
1403 Bush Avenue
Alexandria LA 71301

— a remote antenna switch with no

A remote antenna switch
may be just what you
need to solve your antenna
switching problems. Even
better, how about one with
no control cables? Let me
explain.

The idea of having a dc
voltage and an rf voltage on
the same antenna feedline
at the same time may seem
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Simple Switcher

control wires

impossible to you. But, as |
learned, this can easily be
accomplished and there
can be many applications.
By using the antenna feed-
line as the control cable,
you can supply a low volt-
age to power an antenna-
mounted preamp or control
relays mounted on an an-
tenna. In this article, | will

Photo A. Power supply unit.

describe my remote anten-
na switch, which uses the
antenna coax feedline to
carry a dc control voltage
for the antenna switching
relays.

When | was designing my
triband quad, | decided not
to use a balun, but to feed
each antenna with a sepa-
rate feedline to the trans-

mitter. This seemed to be a
good idea until | added up
the cost of all the coax
cable! (And this was sup-
posed to be one of those in-
expensive projects.) So,
again, it was back to the
drawing board. The prob-
lem was how to feed three
antennas with only one
feedline.

Then this was mentioned
to me: Why not send 12
volts dc through the coax,
mount a relay on the anten-
na boom, and do all the
antenna switching at the
antenna? | hadn’t known
that | could put a dc volt-
age on my coax and trans-
mit at the same time, but it
sounded like a good idea.
That way | could connect
each antenna’s quarter-
wave matching section into
the relay box and use only
one run of coax down the
tower to the transmitter.

After more talking and
reading, | saw a circuit in
The Radio Amateur’s Hand-
book that would do just
what | wanted. My switch is
a little different than the
one described in the Hand-
book, but the principle is
the same.

The theory behind the
switch is simple. See Fig. 1.
A power supply is needed
to provide a positive and
negative 12 volts dc and is
connected in the feedline
between the transmitter
and the antenna (Fig. 2). At



Photo B. Cover removed.

the antenna end of the coax
is the relay box with two re-
lays that switch the three
antennas. See Fig. 3. A
diode is used in the relay
box to act as a gate to ac-
tivate the correct relay. Rf
chokes are used in the
power supply and relay
boxes to keep the rf out of
the power supply and off
the relay power terminals.
Disc capacitors also are
used in each box to isolate
the antennas and trans-
mitter from the 12 volts dc.

Construction Hints

The construction of each
unit is very simple and
straightforward. The power
supply is housed ina2” x3”
x 4" cabinet. Things will be
a little cramped, but with a
little care, everything will
fit. The transformer is a
117126 V, 1.2 A Radio
Shack no. 273-1505. The
full-wave bridge rectifier is
an ECG 169. A pilot light is a
nice feature to have so that
you won't forget to turn the
unit off. The capacitors are
small .01-uF discs, and the rf
chokes | used were 1 mH.

The relay unit is housed
in a2’ x2” x4 metal box.
The relays, the most expen-
sive parts, are two Radio
Shack 12-volt dc DPDT no.
275-206s with 3-Amp con-
tacts. (SPDT relays will
work, but | couldn’t locate
any.) These relays are
mounted in a plastic case
which makes it easy to
epoxy them in the metal
box. When assembling the
unit, seal the box to make it
watertight, but put a small

hole in the bottom for ven-
tilation.

Operation

Once the project is com-
pleted, be sure to check out
the unit with a dummy load
to make certain that each
relay does work. This might
save you an extra trip up
the tower. When connect-
ing the antenna to the out-
puts, connect the most
often used antenna to out-
put A. That way, the unit
will be off most of the time
and when the unit is turned
on with switch S1, switch S2
is used to select antenna B
or C.

My antenna switch has
performed well for over
two years and makes a neat
installation. My transmitter
runs 100 Watts, and | have
had no trouble with the
relay contacts. They prob-
ably will handle more
power if you are careful not
to switch antennas while
transmitting.

Now that you have the
basic concept of how this
system works, you can ap-
ply it to solve your own an-
tenna switching problems.
This same unit could be
used to select verticals or
other antennas. In a future
project, | am going to apply
this same principle to
power an antenna-mounted
preamp. | am sure that
there are many other appli-
cations using this concept,
and | would be interested in
hearing about them.

Thanks to Cliff WB5KCQ
for his technical assistance
on my projects. Bl

Photo C. Antenna mounted relay unit. fFach antenna’s
vs-wave matching section is connected to the bottom of
the box. Only one run of coax is needed to connect the
relay unit to the transmitter.
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Anthony W. DePrato WA4JQS
205 Cherokee Trail
Somerset KY 42501

Taming the Monster Quad

— a four-element blockbuster you can build

It has been a long time
since | have written an
article for any amateur
magazine, but after many
on-the-air inquiries as to
how my antenna performs
and how | overcame vari-
ous problems which seem
to plague so many hams
with multi-element quads, |
decided to write a construc-
tion article.

For years | had used a
four-element monobander,
and after the loss of two
towers, | decided to try the

quad antenna. My first try
was with two-elements on
an eight-foot boom, but it
did not compare with my
four-element beam. Next, |
used a four-element quad
on a 20-foot boom. How-
ever, my beam still worked
better. | was plagued with a
low front-to-back ratio, high
swr, and interaction be-
tween bands. So out came
the books for many hours of
research. The results were a
quad with high forward
gain, high front-to-back
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ratio, no interaction, and
low swr with a wide band-
width. (The following speci-
fications as to gain are ap-
proximate but can be con-
sidered accurate by ama-
teur standards.)

Four-Element Triband
Quad:

boom length—30 feet;
element spacing—10 feet,
all equal;

gain—13 dB;

front-to-back ratio—30 dB;
wire size—#14 enameled
copper;

five-percent difference fac-
tor between elements;
design frequency—14.250,
21.300, and 28.600 MHz.

Directors 1 and 2 are the
same size. | used the for-
mula 975/fmuz. The fre-
quency and wire lengths are
14.250 MHz —68'4", 21.300
MHz —45'8", and 28.600
MHz —34"1".

For the driven elements, |
used 1005/fpp,. The fre-
quency and wire lengths are
14.250 MHz —70'5", 21.300
MHz —07%", and 28.600
MHz —35"1".

For the reflectors, | used
1030/fpmp, to obtain wire
lengths of 14.250 MHz —
72'3"", 21.300 MHz—
48'4”, and 28.600 MHz —
360",

Spreaders:

I used one-piece fiberglass
spreaders 13-feet long and
screwed eyes through the
arms to run the wire (see
Fig. 1). This lets the arms
move in the wind and not
break the wire, and also lets
the wire draw and sag with
temperature changes and
not bow the arms. A note
of interest: Bamboo can
be used but should be
wrapped with two-inch-
wide duct tape and then
sprayed with krylon® or var-
nish.

Placement of the screw
eyes is done by taking the
wire length in feet for each
band, dividing the result by
four, and inserting that
number into the formula
A=CN 2, where A is the
distance along the spreader
from the center of the
boom to the drill point and
C is the length of the ele-
ment divided by four.

Example: Find drill point
for 20-meter driven-ele-
ment wire:

14.250 MHz = 705"
70.5 divided by 4=17.625
=C

Using C=vy2, A =
17.625V2, =17.625/1.414,
=12.46" or 12'5” from
center.

Below are the drill points



for each element:
Directors 1 and 2:

14.250—121"
21.300—81"
28.600—60"
Driven element:
14.250—12'5"
21.300—-8'3"
28.600—62"
Reflectors:
14.250—12'8"
21.300—86"
28.600—6'5"

These figures are to be
used if you measure from
the center of the boom out.
To measure from butt of
the arms, add 1 3/8” to each
figure. This way the arms
may be drilled before at-
tachment to the boom
spreaders. Each hole should
be wrapped with duct tape
after drilling, then a small
nail can be used to punch a
hole in the tape. kach
spreader should be sprayed
with krylon® or other type
of coating to increase its

life and prevent the eye-
lets from rusting. 1 also
wrapped the butt ends with
duct tape for added
strength

Feeding the Quad

| decided to use Y4-wave
stubs after burning up a
one-kw ring transformer.
It's no fun waiting two
weeks for a new trans-
former before you can op-
erate! | used 72-Ohm coax,
but kW-rated twinlead can
also be used

Below are the lists of
lengths for both coax and
twinlead using the formula
L= 246(VF)fmn,, where VF
is the velocity factor of the
transmission line used

Stubs: RG-11A/U coax, Z

72 Ohms, VF=0.66.
Length to match driven
elements: 14.250—11'4",
21.300—7'6", and 28.600
—56". For 1-kW twinlead,
Z=720Ohmsand VF= 0.71,
14.250-—-12'3"", 21.300
8’2", and 28.600—61"

The stubs should be cut
as close to the lengths
shown as possible, a PL-259
and barrel connectors in-
stalled on one end, at-
tached to 52-Ohm coax to
the shack. | tuned each
52-Ohm feedline to the
shack using my noise bridge
and R-4C so | would have
little swr on my feedlines.

One problem many hams
have is how to string the
spreaders. | drove a 2"
-diameter, 4’-long pipe into
the ground and attached
the arm supports to this
pipe. | then drove 2 wooden
3’ stakes into the ground
for each arm to keep them
straight. By using this type
of jig, each element can be
wired, removed, and then
placed on the boom. | cov-
ered all nuts with General
Electric clear silicone rub-
ber, and then 1 sprayed
them with krylon®

Conclusion
After the antenna was in-

stalled, measurements were
made. The swr was 1.6:1 at
its highest point on any
band, with very flat re-
sponse across each band. |
can operate either the CW
or phone portions with the
swr never going above 1.6:1
| have been using the anten-
na for about two years and
have yet not to make it
through the pileups. The
work involved is well worth
the time, considering the
results obtained. My next
antenna will be a two-
element 40-meter quad.

| would like to thank
Barry WA4POH. Without
his help and encourage-
ment, this project would
have been scrapped. Barry
also put up a quad like
mine and is very pleased.
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Irvin J. Kirch W9YFG

34 Hoss Road
Indianapolis IN 46217
[ J
[ ]
For Cheapskates Only
A No-Frills Tilt-Ove
—requires a friend with a welding rig
fter pricing all types conclusion that | must cided that if | were ever go- A good friend of mine
of tilt-over towers and have been at the airport ing to have a tilt-over mast, had obtained several
masts and coming to the when my shipcamein, Ide- I’d have to home-brew one. tilt-over light standards

Photo B. View showing hinge section and V2" reinforcing
rod which travels down the back of the mast and termi.
Photo A. Close-up of hinge section reinforced with %" nates near the bottom of the 6" channel iron. Mast partial-
boiler plate. Mast is in upright position. ly tilted over.
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Fig. 1. Before conversion.

(Fig. 1) from one of the ma-
jor oil companies when
they closed service sta-
tions in the area. After
utilizing all but one, he
graciously declared it “'sur-
plus.” After spending sev-
eral hours removing the
old paint and some accu-
mulated rust, | contacted a
nearby ham, Harold Stark
K9UBL, an expert machin-
ist and welder. He had con-
structed his own tilt-over
mast from heavy-duty
pipe, and volunteered to
do the necessary welding
along with figuring stress
points on our mast. All ad-
ditional materials, with the
exception of the boat
winch, were purchased at
the local junk yard. The fin-
ished mast is shown in
photos.

A twelve-foot piece of 2”
pipe was telescoped into
the 2% '-square section of
the light standard and weld-
ed in place. Two holes were
drilled near the top of the
2" pipe, over which nuts
were welded. These nuts
receive two ¥2”' cap screws
which secure the 12" pipe
that telescopes into the 2”
section. The cap screws
allow for varying the height
of the mast. The 1%2” sec-
tion is ten feet long and

~ Reader Service—see page 226
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Fig. 2. Back view.

telescopes two feet into the
2" pipe. The rotator sits
atop the 12" pipe.

Since the added load of
pipe and antenna were
more than the mast was
originally designed for,
Harold reinforced the hinge
section (Fig. 3) with two
pieces of %" boiler plate.
A piece of 6” channel iron
was welded to the bottom
end of the tilt-over section
to increase the fulcrum
point. To offset any bend-
ing of the mast as it is raised
and lowered, a piece of 2"
reinforcing rod was welded
to the 2"’ section of pipe
where it travels down the
back of the mast, and ter-
minates near the bottom of
the 6’ channel iron. The
end of the rod is threaded
to receive a nut. This allows
for varying the tension on
the upper section of the
mast.

A }.C. Penney boat
winch was bolted to the
bottom section, and just

Photo C. View showing 6 channel iron welded to the bot-
tom of tilt-over section to increase fulcrum point.

p
r DicitaL MobpernizaTion Kit

5 S
. . (’ :v ; L |

$96. 45

O

THE DMK IS A COMPLETELY WIRED AND TESTED DIC ITAL READOQUT UNIT, that translates the
LMO frequency to a frequency referenced from the HET and BFO osci Hators The DMK has i
t two digits are programmed and controlied by the

Mode Switch, to correct tor the difference in the USB/LSB LMO shitt frequency Both the Countes
rd The accuracy of the DMK s determin-

brator and etc} installation in-

Plus $3 50 ship & handling
US and Canada - Wash residents

ste ¢ hardware 1 a

SB-401 USE DMK-401
Hw 101 USE DMK-101
HW 100 USE DMK-100

$B-102 USE DMK-102
§B-300 USE DMK-300
$8-303 USE DMK 303

Hation instructions and mounting hardware
its othes than those listed above

TECHMICALINFORMATION & PHONE ORDERS PHONE ORDERS ONLY:

AL STACCS. PE 1- wm“ 1.206-588-5804
Tin Time 0B00-2 300 Local Time
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Photo D. Close-up of winch, bottom of 6 channel iron,
and base bolted to concrete base.

N\. L1/2° PIPE

" 5 TO K
11/2° PIPE AT DESIRED MEIGHT

2" PIPE

4" PC 1" x1" ANGLE

e 2 PC 174" BOILER PLATE
\ \\ TO REINFORCE MINGE POINT
\
\\ 2" PC 1"x 1" ANGLE
l\o\ \
\
A\
\\
\ \ 172" REINFORCING ROD
\
\
PC 6" CHANNEL IRON
TO INCREASE FULCRUM
- POINT
A
3 REINFORCING ROD
THREADED TO
/1—\3 RECEIVE NUT
PULLEY
AIRCRAFT CABLE
| f BOAT WINCH
= _

Fig. 3. Side view.
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Photo E. Close-up of 6” channel iron showing how rein-
forcing rod fastens to channel iron and is threaded to
receive nut. Also shows slot in base section to receive
pulley over which cable travels.

above the winch a slot was
cut to receive a pulley. The
aircraft cable passes over
the pulley and onto the
drum of the winch.

Due to space limitations,
I am able to guy the mast in
only two directions. At pres-
ent, our ten-meter quad is
sitting at thirty-two feet.
Space permitting, | would
feel that it was safe to raise
it to thirty-nine feet. We
had it at thirty-nine feet for
several months last fall and
had no trouble whatsoever
tilting it over to work on the
quad. However, with winter
approaching, and the possi-
bility of another blizzard
like the one we had last
winter, | became gun-shy
and lowered it to thirty-two
feet. | am happy to report

that we made it through the
winter with no problems
despite heavy icing and
strong winds.

| also have the center of
my forty- and eighty-meter
dipoles attached to the top
of the mast just below the
quad. These are raised and
lowered by means of a pul-
ley.

Anyone interested in put-
ting up one of these masts
should keep his eyes open
for a tilt-over light standard.
They are used in most ser-
vice stations and shopping
centers. Good sources of
supply are the major oil
companies and electrical
contractors. With the
future of gasoline being so
bleak, they may become as
plentiful as politicians. B
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CALL TOLL HEE

1-800-228-4097 | - .
- - .
ot 0'2 4m Communications Center >
L 443 N 48th Street "~ 4
for Quality Ham Radio Products at Discount Prices Lincoln, Nebraska 68504 — L~ ~
: In Nebraska Call (402)466-8402 -~ L S
KENWOOD DENTRON MIRAGE E.T.0. ALPHA ( ) =
YAESU HY-GAIN SWAN VHF ENGINEERING -
DRAKE MOSLEY TEMPO BERK TEK CABLE
1ICOM CUSHCRAFT TEN-TEC ROBOT:SSTV '
e BEARSl ey oM n enna e.
PANASONIC HUSTLER CDE SHURE
BENCHER LARSEN ALLIANCE TELEX HY-GAIN
Regular  Special Regular  Special
TH6DXX Super Thunderbird $329 95 $ 249 .95 18HT Hy-Tower 80-10M vertical $359.95 $269.95
| TH3MK3 3e! 10-15-20M beam 222 95 169.95  18AVT/WB 80-10M Trap vertical 105.95 84.95
TH3JR 3el. 10-15-20M beam 169.95 129.95 14AvQ/WB 40-10M Trap vertical 69.95 57.00
Call and Talk to Hy-Quad  2el. 10-15-20M Quad 274.95 209.95  12AvQ 20-10M Trap Vertical 42.95 34.95
Qur Mail Order Hours (CST} 205BA Sel. “Long John"' 20M beam 329.95 249.95 14RMQ Roof Mounting kit (verticals)  33.95 29.95
F 8 10 155BA  Sel "Long John" 15M beam 199 95 159.95  5BDQ 80-10M Trap doublet 109.95 89.95
M. amto 10 pm WB@YEZ Biaine WB@QLH 10584  Sel"'Long John” 10Mbeam 129,95 9995  28DQ 80-40M Trap doublet 59.95 49.95
Saturday 8 am to 5 pm ViBPYHJ Bob  WB@RQZ 204BA  4el 20M beam 249,95 180.95 668 Gel. 6M beam 119.95 99.95
Sunday Noon to 6pm y 204MKS  5el. conversion kit 99.95 7995 203 3el. 2M beam 15.95 14.95
WAGWRL  Jim KAPBCRK 153BA  3el 15M beam 89.95 7995 205 5 el. 2M beam 21.95 19.95
103BA 3el. 10M beam 74.95 59.95 208 Bel 2M beam 29.95 26.95
| 402BA 2el. 40M beam 239.95 189.95 214 14 el. 2M beam 34.95 29.95
BN-86 Balun for beam antennas 15.95 15.95 LA Deluxe lightning arrestor 59.95 4995
SPECIAL BUY TH2MK3  2el 10-15-20M bean 149 95 119.95  THSDX 5el. 1015-20M beam 269.95 199.95
H - MOSLEY Regular  Special
ac -an = I e I eo amera | Classic 33 3el 10, 15,20 Mtr beam 304.75 209.95
Classic 36 6el 10, 15, 20 Mtr. beam 29275 249.95
| TA-33 3el 10, 15, 20 Mtr. beam 264.00 189.95
MOdel BW007 - TA-36 Gel 10,15, 20 Mtr. beam 392.75 249.95
TA-33Jr.  3el 10,15, 20 Mtr beam 197.00 149.95
TA-40KR 40 Mtr. Add O 11995 89.9
Features ' » 2
41 200m lens with special macro 7 Special light compensating 9 Compact power supp%ieauue CUSHCRAFT
focus for close-ups to within circunts automatically adjust a convenient built-in 500-watt ATB-34 4dele. 10, 15, 20 Mtr beam 289.95 21995 A147-11 11ele. 146-148 Mhz. beam 39.95 32.95
2 :J«Iz?.f::sboom mirophone 8 :;::::';r:‘o Igchal;:’.‘:«:h?::u R ATV-4 10, 15, 20, 40 Mur. Vertical 99.95 84.95 A147-22 22 ele. Power Pack 119.95 95.95
telescopes out 10 7% nches (Additional cabie (s available as Deluxe ATvV-5 10,15, 20, 40, 80 Mtr. vertical ~ 109.95 8995 A144 107 2 Mtr “Tw:st:' 10ele 49.95 39.95
3 Deluxe through-ihe-lens an optional extra through- the-lens ARX-2 2 Mt Ringo Ranger 39.95 32.95 A144-20T 2 Mtr “"Twist’” 20 ele 69.95 56.95
viewfinder lets you see exactly viewtinder AR 6 6 Mir Ringo 39 95 3295 A147-20T 2 Mtr. beam 67.95 54.95
; ;:ﬁ:fﬁn:;sg’,”::ﬁ — ARX-220 220 Mhz. Ringo Ranger 3995 3295  A430-11 432 Mhz. 11ele beam 37.95 31.95
operator that VCA 15 re(‘g,rdmg AR X-450 435 Mhz. Ringo Ranger 3995 32.95 A432-20T 430-436 Mhz. Beam 5995 49 .95
Hand-molded pistal gnp tor A144-11 11 ele. 144-146 Mhz beam 39.95 32.95
onvenient handiing
6 Press trigger in to r;covd press HUST LER
again to stop recording Trigger Boom microphone
e B e o7 a8TY 10-40 Mtr. Verticai 109.95 7995
5-8TV 10-80 Mtr. Vertical 139.95 99.95
RM-75 75 Meter Resonator 18.95 15.95
RM-75S 75 Meter Super Resonator 38.95 29.95
4:1 zo0m tens G6-144B 2 Mtr. Base Colinear 89.95 69.95
Recording indlcator light G7-144 2 Mtr. Base Colinear 139.95 99.95
ONLY $179-95 G7-220 220 MHZ Base Colinear 129.95 89.95
ROTORS
HAM 4  S14995  T2X Tailtwister $199.95  Alliance HD 73 $109 95
Trigger VCR pause conlrol Call for prices on rotor cable, Coax, Towers, and Accessories All prices do not include shipping
‘Pistol grip handie
GREAT FOR SSTV PRICES SUBJECT TO CHANGE
We carry all majorbrandsof ham radios
J8Hi ATDISCOUNT PRICES
VISA i i » -
| Communications Center gta — Kenwood — Yaesy — Drake — ICOM— Dentron —
MM 443 N. 48th, Lincoln, Nebraska 68504 In Nebraska Call (402)466-8402 Ten-Tec — Swan — Tempo — Midland — E.T.O. — Wilson




Bill Walker WSGFE
W. T. Box 656
Canyon TX 79016

VHEF Signal Diffraction

—why the highest antenna may not be the best

y QTH is down in a
hole in the ground,
and while it’s not a big hole,
it is still sufficient to cause

!

|
I DISTANCE A

problems on two-meter sim-
plex when | try to communi-
cate on RTTY with friends in
Amarillo.

)

gl
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Having contemplated
and rejected the “Super-
man approach,”' I searched
for other solutions. As |
climbed up my tower to
recover last year's quad
{(which the West Texas wind
had turned into a three-and-
one-half-element bird-
catcher), | happened to
carry my handie-talkie with
me. | tried in vain to hit the
repeater from the top of my
tower and then sadly start-
ed the climb to the ground.
| had descended but a few
feet, however, when the lit-

|

INTENSITY OF SIGNAL

tle transceiver squalked to
life. “What gives?”

As it turned out, | was
able to communicate with
the Amarillo repeater, some
twenty miles away, from a
point not at the top of my
tower, but somewhat lower
down.

Never one to look a gift
horse in the mouth, |
mounted the new antenna
on the side of the tower
where the signal was
strongest and then repaired
to my desk and home com-
puter to find out what in the

LINE-OF *SIGHT INTENSITY
-

e e e

S P
20xM i
30M
L4 -1 1 A 1
50 100 150 200
DISTANCE O
A« 20000
8+ 50
Fig. 3.



world was going on. What |
learned may be of benefit
to other hams in similar
situations.

The answer | arrived at
has to do with a phenome-
non known as “diffraction”
which many VHF operators
have encountered in one
form or another, often
while driving in urban
areas. Fundamentally, what
happens is that when a light
or radio wave front passes
by a sharp, straight edge,
the waves “interfere’”” with
each other. See Fig. 1. This
interference can take place
in either a “constructive” or
a ‘“"destructive’” manner,
causing the waves either to
reinforce or destroy each
other. At the places where
reinforcement takes place,
we realize an increase in
signal —gain, if you will.

Oh, well, ho-hum. | guess
that is what is happening on
my tower. The top of the
tower happens to be in a
place where the interfer-
ence is destructive, thus at-
tenuating the signal from
the repeater, while only a
few feet down the tower the
interference is construc-
tive, resulting in readable
signals. So, no problem; |
will just lower the antenna
into the zone of construc-
tive interference and be
done with it.

“What did | just say?!”
Lower an antenna? Wayda-
minute! Back to the old AP-
PLE, quick. Any old physics

LINE-OF-SIGHT INTENSITY

—————————

INTENSITY OF SIGNAL

L S T T W T

50 100

book will do. The APPLE
models the system nicely
and results in the very in-
teresting graph shown in
Fig. 2, which displays signal
strength as a function of the
distance, D. (See Fig. 1
again.) The horizontal line
depicts the line-of-sight
strength of the signal.
Wow! | can, by proper
placement of the antenna,
realize a gain over the line-
of-sight path. This gain is
theoretically about 1.4 dB,
and under marginal condi-
tions this could make a dif-
ference.

The various graphs show
different placements of the
knife edge in relation to the
transmitting and receiving
stations. They show clearly
that it may be possible to
place an antenna in such a
position that it can take ad-
vantage of the gain "of-
fered” by an obstacle such
as a hill or building and
thus allow communication
over paths which would
otherwise not be produc-
tive.

The graphs are based
on a wavelength of 2
meters, but since they were
computed using formulae
developed for light waves,
they must be used mainly
as a guide. There should be
a slight difference in the
way light and radio waves
behave, although it should
not be large. It is possible,
by a judicious placement of
the base of the antenna

” RCVR

U TS T TS (S W T
150 200
DISTANCE D
A =10000
B+ 10000

Fig. 4.

3 X1=0:Y1=0
4 HGR
5 HPLOT 279,53 TO 0,53
6 HPLOT 0,159
15 INPUT “HOW FAR IS IT FROM TRANSMITTER
TO OBSTACLE ";A
20 INPUT “HOW FAR IS IT FROM OBSTACLE
TO RECEIVER ";B
25 INPUT “WHAT IS THE WAVELENGTH ;L
30 FOR LO=0TO 250
40 V=LO/SQR(B+L+(A + B)(2+A))
50 GOSUB 1000
60 PRINT LO; TAB(12);V; TAB(25)(X + .5)12 + (Y + .5)t2
70 GOSUB 2000
75 NEXT LO
80 END
1000 X=0:Y=0
1010 FOR =0 TO V STEP V/200
1020 X =X + COS(3.14159/2+1+1)+V/200
1030 Y =Y + SIN(3.14159/2+1+1)+V/200
1040 NEXT |
1050 RETURN
2000 1T =(X +.5)t2 + (Y +.5)12
2010 X1=L0
2020 Y1=158 — 158+IT/3
2030 HPLOT TO X1,Y1
2050 RETURN

Program listing.

tower, to maximize the size
of the zone of constructive
interference.
Examination of the
graphs also shows that
there is more than one zone
of constructive interfer-
ence where gain is realized
over the straight line path.
One would have to be care-
ful to place the antenna in
the zone of greatest signal.
The graphs show also that
there is no use going any
higher on the tower after a
certain point is reached. In-
stead, moving lower on the
tower may bring you into a
zone of constructive inter-
ference and thus allow you

LINE-DF-SIGHT INTENSITY

—r————t

INTENSITY OF SIGNAL

e
50 100
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to carry out communica-
tions over difficult paths.

The graphs are shown for
several representative sit-
uations. The computer pro-
gram takes advantage of
the HIRES capabilities of
the APPLE, but could be
modified for other ma-
chines. The mathematics of
the situation are not entire-
ly trivial and require nu-
merical integration of
Fresnel integrals. B

References

1. “Predicting Radio Horizons at
VHF,” QST, June, 1978.

2. Jenkins and White, Funda-
mentals of Optics, 3rd edition,
McGraw-Hill, New York, 1957.
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David R. DeSpain WINMX
716 Union
Alron 1L 62002

Wear Your Halo with Style

— Mork would love it

I t you haven't tried 2-me-
ter SSB trom a mobile,
vou haven't experienced
the latest in mobiling. The
new multi-mode ngs allow
you to operate through the
repeaters and simplex on
I M, then switch over to SSB
tor distances impossible to
communicate over on FM.
torty miles mobile-to-
mobile and eighty to one
hundred twenty from
mobile to base are com-
mon. lwo-meter SSB is on
the increase due to the
avatlability ot the multi-
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mode rigs and the efforts of
SWOI (Side-Winders On
Iwo). Listen on 144.200 for
calling and local Q$Os and
on 144.250 for the SWOT
nets. Remember: If the
band is in good shape,
move off the calling fre-
quency for rag chewing
On a recent vacation, |
wanted to take my KIM
t cho tl along. | had a Hi-Par
halo antenna, but no means
of mounting it on the XYL's
car. The luggage rack

seemed like a likely place
to start, perhaps by clamp-

ing a piece of plywood to
the luggage rack and
mounting a floor flange on
it, but there should have
been an easier way

The final realization was
much simpler than | could
have hoped for. A piece of
electrical conduit with two
bends and four worm-gear
hose clamps were all of the
materials required (except
tor the coax, halo, and con-
nectors, of course). An elec-
trician’s tubing-bender was
used to put two bends in
the conduit at approximate-
ly two-toot intervals. Note
that the bends are not ex-
actly 90 degrees, but are
such that the mast is ver-
tical. Minor adjustments
are possible if you don't
bend the tubing too tar. The
hose clamps were used to
clamp the mast to the lug-

gage rack, the antenna was
mounted on the mast, and
the coax was attached
When you try 1t yourself,
mount the antenna on the
mast, attach the coax, then
clamp the mast to the lug:
gage rack, and save your-
self a lot of stretching and
straining Do as | say, not as
I do

I he station wagon with
the 5 8-wavelength antenna
and halo, plus the broad-
cast antenna, was dubbed
the “"Mork-to-Ork Radio
Link” by my sister-in-law,
Sarah, upon seeing it tor the
tirst time | will admit that it
probably looks better to me
than to a non-ham, but it is
solid, rattle-tree, and clear
of the rear door, which a
bumper mount would not

be l




1-203-667-0811
ORDER YOURS TODAY!

USED EQUIPMENT

ALLIED
A-2%17 Xcvr. w/PS/Spkr

COLLINS

TS558 Revr.

758-3 Revr

KWM-2 (Round) Xcvr. w/516F2
PS

516E-1 DC Supply

CLEGG
FM-27B 2 Meter Xcvr

CTG
Magnum Six Processor (Kenwood)

DRAKE

R-4B Revr.

2C Revr.

T-4X Xmtr

T-4XB Xmtr

AC-4 Power Supply

DENTRON

HF-200A Xcvr. w/HF-ACS P/S &
Spkr., Mike

GLA-1000 Amp

Clipperton 'L ' Amp

ELECTRONIC RESEARCH CORP.
SL-55 Audio Filter

HALLICRAFTERS
SX-10TA Revr. w/Spkr
SX-111 Revr

FPM-300 Xcvr

HEATHKIT

§B-303 Revr

HW-104 Xcvr. w/PS, Spkr. CW
Filter, N. B., Mike

SB-634 Console

SB-614 Scope

HW-8 Xcvr

SB-110 6 Meter Xcvr. w/HP-23B

ICOM
{C-745 2 Meter Xcvr.
1C-3PA D.C. Supply

KENWOOD

T5-600 6 Meter Xcvr.
TS-8208 Xcvr.

TS-5208 Xcvr. w/CW Filter
DG-5 Display

TR-7625 2 Meter Xcvr

NATIONAL
NCX-% Xcvr. w/P.S./Spkr.
NC-200 Xcvr. w/P.S.

5399
649
449

use
89

169

58

259

549
159
159
99
329

5249

49

499
99
549
129
299

359
249

SWAN
NCX-5 Xcvr. w/P.S. /Spkr
NC-200 Xcvr. w/P.S

SWAN

800 R Revr.

250 6 Meter Xcvr. w/117TXC
P.S. /Spkr

TEN-TEC

Triton IT Xcvr. w/CW Filter

Triton IV Xcvr. w/CW Fiiter

540 Xcvr.

544 Xcvr. (Digital) w/CW Filter

Omni D (B-Series) w/NB, 217,
218 Filters

252M Power Supply

252 Power Supply

252G Power Supply

TEMPO
Tempo One w/AC One P.S./Spkr.

WILSON
WE-H800 2 Meter Port. w/TTP

YAESU

FT-301SD Xcvr. w/CW Fllter,
Processor

FT-101EE Xcvr.

FT-91DE Xcvr. w/FM Option
'Demo’’ w/warranty

FTdx-560 Xcvr.

FV-400S VFO

SP-401 Spkr.

NEW EQUIPMENT SPECIALS

AZDEN
PC5-1000 2 Meter Xcvr.

ATLAS

RX-TT0 Revr.
MM-110 Mobile Mnt.
215X W/N.B.

ALLIANCE
HD-TY

CUSHCRAFT
ATB-3{
A-3
ATV -5
ATV-4
ATV-3
32-19
214B
214FB
617-6B
A50-5

31299

169
21
499

99

249
169
89
89
39
1
59
58
169

598

PKENWOOD

WE TAKE PHONE ORDERS OR SHIP C.0.D

Call

or Write
for your

super quote

\

master charge

THE INTERBANK CARD

WE EXPORT
(Sub-Dealers
wanted In

A147-4
A147-11
A147-20T
ARX-2

ETO ALPHA
TEA and 3T4A 1979 Prices!

HYGAIN
TH3Jr
TH3MK3
THSDX
THEDXX
12AVQ
14AVQ/WB
18AVT/WB

1COM
[CIX List: 5229.50
IC2AT List: $249.50

KENWOOD

1305, 1808, 520SE, TR7625, TR3400
Call for Price

ROHN

T5G Towers & Accessories

20% - 25% ott

ROBOT
Model 400

SWAN
TB-JHA Tribander
10-40V Vertical

YAESU

FT-TB Xcvr.
CPU-2500R/K
YO-901 w/Bandscope

23
34
58
34

138
189
219
269

35
58
87

Call for Price
Call for Price

ANTENNA PACKAGES
Cusheraft ATB-34 Tribander w
Alliance HD73 Rotor
Cushcraft A-3 Tribander w
HD-73 Rotor (Alljance)
Hygain TH3Jr Tribander w,
Alllance HD-73 Rotor
Hygain THIMK3 Tribander w/
Alllance HD-73 Rotor
Hygaln TH5DX Tribander w
Alliance HD-73 Rotor

BIRD
Model 43 'On Sale” Call for Price

DENTRON
DTR-20600L
ClippertonL
DTR-1200L
GLA-1000B
DTR-3KA
MT-3000A
AT-3K
AT-1K

1199
839
809
359
Call for Quote
359
239
139

DRAKE
TRT/DRT Xcvr. List: $1495 Call for Quote

1ICOM
355A 5389 List Call for Quote
260A $489 List Call for Quote
551 $449 List Call for Quote
551D w/PS20 $849 List Call for Quote

251A $699 List Call for Quote

YAESU

FT-DMR 3399 List Call for Quote

FTI0I1ZD $895 List Call for Quote

FT-901DM 31459 List Call for Quote
FT-107 31045 List Call for Quote

FT-707 “In Stock” Call lor Quote

Alda
Alliance
Ameco
ARRL
Atlas
Bencher
Bird
B&aw
Callbook
CDE
CES
Covercraft
Cushcrafl
Dentron
Drake

P\;Ve—s_eli and Service the Following
New and Used Equipment:

DS

ETO Alpha
Ham Key
Hustler
Hy-Gain
ICOM

JW Miller
KDK
KLM
Larsen
MFJ
Microlog

Mirage

Mosley

Murch

PIPO

Robot

Rohn

Saxton Wire
Shure

SST Electronics
Swan

Telex

Ten Tec

TET Antennas
Trac

Unadilla

VHF Engineering
Vibroplex
Wikson

wilson Commercial
Yaesu

COMMUNICATIONS

95 Kitts Lane, Newington, Conn. 06111
“Near ARRL Headquarters™”

today!

Connecticut Residents Call: 203-667-0811
OPEN MON -FR( 106 » THURS 10-8 PM. » SAT 10.4
EASY DIRECTIONS. Rt 15 South 2 blocks past McDonald's (Bethin Turnpike)

SUB-DEALER INQUIRIES INVITED! (Send letterhead for complete package)

foreign countries)
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Byron H. Kretzman W2JTP
431 Woodbury Road
Huntington NY 11743

he mere mention of the

Sterba curtain antenna
evokes visions, or mem-
ories, of huge multi-ele-
ment, broadside antenna
arrays once used by the
Voice of America, Radio
Free Europe, RCA, Mackay
Radio, and Press Wireless
too many years ago. The ob-
jective of these antennas
was to concentrate the
radiated power in a spe-
cific, desired direction. In
other words, to get “gain.”

For amateur radio use,
the directivity and gain ob-
jectives need some defini-
tion, which, naturally, will
be different for different
amateurs. For amateur
radio use on 20 meters, the
bi-directional Sterba cur-
tain does not need to be
huge and complicated, nor
does it need to be erected
at unreasonable heights.
W2EEY made the point that
because the curtain’s ver-
tical radiation pattern is

L

Curtain Raiser

—simple Sterba curtain antennas

low and the horizontal pat-
tern is broad, the result is a
more effective antenna,
with gain, that can be erect-
ed in a limited space using
simple supports, like trees.'

For both 20 and 10
meters, the objective at
W2JTP was primarily broad
directivity to the west coast
(not DX), reduced pickup
for receiving from W4-land,
and reasonable gain. (An-
other existing antenna, a
fixed wire triangle beam, is
used to work Florida.) Sim-
plicity and low cost also
were important considera-
tions.

The first Sterba curtain at
W2JTP was put up for 20
meters, 12 years ago, and is
still in operation. As shown
in Fig. 1, it is only one wave-
length long (about 68 feet)
and is one-half wavelength
high (about 34 feet). The
bottom wires are only 10 to
12 feet above the ground

L
o ~— - - o -_— -
2 I L > 1
¥
Xe TRANSPOSED -,L‘ L
FEED POINT
+
'
L300 OHMs
491
L % L INFEET

t IN MH2

OESIGN FREQUENCY MMz
14 300
29600

LENGTH “L" FEET

34'- 4
t6' - 7"

Fig. 1. Sterba curtain schematic diagram.

60 73 Magazine * May, 1980

although W2EEY recom-
mends a 1/4- to 5/8-wave-
length height. The height at
W2JTP was governed by
two trees available more or
less in the right places for
both directivity and height.

Construction

A Sterba curtain is easily
constructed using #18 or
#17 electric fence wire. This
is a copper-clad steel wire,
unbelievably strong for its
size. It is readily available
from Montgomery Ward or
Sears Roebuck. A 5,000-
foot reel is quite small and
not too expensive. Don’t try
to build the transposed
phasing sections with this
wire, however, unless you
want an experience in frus-
tration. (It is impossible to
make them hang straight.)
Prefabricated open wire,
450-Ohm transmission line
was used instead. This is
made of #18 solid copper
wire spaced 1-1/8”, with the
plastic spreaders about 10
inches apart. It is made by

Saxton Products of Con-
gers, New York (catalog
#C4-100-12), and was pur-
chased from Lafayette
Radio in a 100-foot roll. The
eight insulators were made
from pieces of oak, each 4
inches long and about %"~
square, boiled in paraffin.
The feedpoint insulator was
made from a scrap piece of
printed circuit board, with-
out foil. All connections are
soldered, by the way.

A plastic clothesline
pulley was installed on
each tree about 45 feet
above the ground. Halyards
were made from %" nylon
rope. The halyards are con-
tinuous loops, handy
should a wire break. (It isn’t
necessary to re-thread the
pulley then.) The main
reason behind the use of
nylon rope is that it stretch-
es. This effectively puts a
very necessary ‘“spring” on
the antenna to keep it taut
and to keep it from break-
ing when those trees sway

ar —

MMz ‘

o 20 METER BAND ———w

|
14 350

Fig. 2. Measured vswr of 20-meter Sterba curtain.



in the wind.

The antenna is fed with
300-Ohm TV twin-lead, a
short length, because it is
very light—it won't weigh
down the antenna at the
feedpoint. About 25 feet
from the antenna, a coaxial
balun, % -wavelength long,
made from RG-59/U, trans-
forms the 300 Ohms to the
desired 75-Ohm coax con-
nection to the rig.

Performance

The antenna element
lengths were adjusted until
the array resonated at
14,300 kHz. From this the
formula was derived. The
vswr curve of Fig. 2 was
measured with the usual
standing wave ratio bridge.
The input impedance, at
the feedpoint, was mea-
sured with an rf impedance
bridge, the Antennascope
of W2AEF,? a grid-dip oscil-
lator, and a digital frequen-
cy counter to read the gdo
frequency.

The horizontal pattern is

quite broad, as predicted
by W2EELY, and the pickup
off the ends is not signifi-
cant. Coax relays are used
to switch the rig between
the Sterba curtain, the
Florida triangle beam, and a
reference dipole. The gain
is apparently about 6 dB,
also as predicted by
W2EELY.

Now that 10 meters has
come alive again, the na-
tional FM simplex frequen-
cy of 29.60 MHz* also has
come alive, with cross-
country contacts common-
place. Using the formula
and the configuration of
Fig. 1, a Sterba curtain for
29.60 MHz was put to-
gether in one evening.
Stretched (again with nylon
rope) between a convenient
tree and the house, the
10-meter Sterba curtain was
erected. The bottom wires
vary from about 7 to 12 feet
above the ground. A short
length of TV 300-Ohm twin-
lead runs from the antenna
feedpoint to a 4-foot stake

where a Vi-wavelength
coax balun transforms the
300 Ohms to 75 Ohms. RG-
59/U is then run under-
ground to the house and rig.
Performance? Great! The
gain makes my 150-Watts
output look like 600. Sta-
tions called now come
back.

Modifications

How can we improve our
2-section Sterba curtain?
Again, "improve”’ must be
defined. If we want more
gain, more sections can be
added, making a longer ar-
ray.* This will increase the
gain at the expense of
beamwidth —the beam gets
sharper® with more sec-
tions, which is fine if we are
building it for a point-to-
point operation. The feed
impedance goes down, too,
with added sections. (That
300-Ohm feedpoint is darn
convenient!)

One possibility yet to be
investigated, on 10 meters,
is the addition of a reflector

array, about 0.2 to 0.25
wavelength behind. (The bi-
directional feature of the
array described is not im-
portant at this station.) Ot
course, this complicates
construction, as 0.2 wave-
fength at 10 meters is about
6 feet. Gone would be the
simplicity and ease of erec-
tion of the antenna de-
scribed. Would it be worth
the additional effort to get
a few more dB forward?
This must be decided,
first. 1
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Who Needs a Rotator?

— how to do without

Jerrold A. Swank W8HXR
657 Willabar Drive
Washington Courthouse OH 43160

quad makes a fine

DX antenna and, like
most beams, it requires a
rotator if you want to find
DX. But there is a good
way to eliminate the rota-
tor and still get many of
the DX stations. This is

especially good for a 40
meter or 20 meter mono-
band quad.

Cut one element for a
driven element and the
second element as a direc-
tor. Run a length of coax to
the driven element, either
RG-8/U or RG-58/U as you
prefer.

Then run another length
of coax to the director; RG-
58/U will do, but make it a
multiple of a half wave at

the design frequency.
Bring it into the shack and
connect a coil across it to
tune it as a reflector.
Across the coil connect an
SPDT toggle switch, so the
coil can be shorted out.

A half wavelength of
transmission line will
repeat the impedance at
the end in the shack to the
end in the quad. In fact,
you can use 300-Ohm twin-
lead for the switching line,

as long as you remember
to correct for the velocity
factor.

When you throw the
switch, it will short the coil
and, at the same time,
close the director loop and
make it a director, thus in-
stantly reversing the direc-
tivity of the quad.

Face it southwest and it
will reverse to northeast,
covering most of the DX
world. B
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Robert M. Richardson W4UCH
Drawer 1065
Chautauqua Lake NY 14722

A Tribander for the Attic

—work 10, 20, and 40 with this
compact antenna

his three-band, small-

attic antenna is put to-
gether much like Gypsy
chicken pot pie. Instead of
first stealing a chicken, you
first steal the XYL’s broom
handle which will be used
for the trap coil forms. The
rest of the materials are
equally exotic: a few feet of
no. 18 zip cord for the trap
capacitors, some scrap
plastic for insulators, and
about 100 feet of no. 16
copper wire. For purists, a
1:1 balun such as the Van
Gorden Engineering unit,’

at $9.95 ppd., reduces possi-
ble TVI by providing a good
balanced match from 50- or
75-Ohm coax. Including
balun, this multi-band
antenna may be built for
less than $13.00. Typical
maximum swr on all three
bands (28.5-29.0 MHz on 10
meters) is less than 1.5:1, ex-
cept with snow on the roof,
and then does not exceed
3:1 even after a heavy
snowfall.

Fig. 1 illustrates the lay-
out for a small 21-long
attic. If you are fortunate

ATTIC ROOF TOP

r
L [T %
1L
¥
SPACE ANTENNA
[} 3° FROM ATTIC

ns 21" INSIOE

o

-

ROOF ANO SIOES .
500 coax

g A" - jo-"p" o

JGo= c*
r}]l

| “TTY

M ATTIC LIGHT

WIRING ‘0"

‘4,'
- ATTIC FLOOR

-

ALL ANTENNA WIRE #16 COPPER
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INSULATORS

‘l:_

L |

Fig. 1.
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enough to have a longer at-
tic, by all means install seg-
ments C, D, and E horizon-
tally in the same plane as A
and B for a slight, but
measurable, gain of ap-
proximately 1 dB on 40
meters. Test equipment re-
quired to optimize this an-
tenna on your favorite fre-
quencies on each band con-
sists of a grid-dip oscillator
and swr bridge. If you do
not have a GDO, just follow
directions, as both the first
and second traps are high
inductance/low capaci-
tance units with resultant
wide bandwidths.

The antenna segments
with traps are resonant as
follows: Segment A is reso-
nant on 10 meters, seg-
ment A+B+C on 20
meters, and segment A+ B
+C+D+E on 40 meters.

Trap L1/C1 is parallel
resonant at 28.7 MHz, offer-
ing a high impedance and
thus isolating the rest of the
antenna at 10 meters and
providing a loading induc-
tance for shortening the
20-and 40-meter segments.
Trap L2/C2 is parallel reso-
nant at 14.2 MHz and pre-
sents a high impedance,

thus isolating the rest of the
antenna at 20 meters and
providing a loading induc-
tance for shortening the
40-meter segments, D and
E.

Construction Detail

L1 is a 3-inch length of
7/8” diameter broomstick
using 5 feet of no. 16 dou-
ble cotton-covered (DCC)
copper wire space-wound
with 19%; turns as shown in
Fig. 2. No. 16 DCC copper
wire should be used if
available, but ordinary bare
bus bar wire may be used if
you carefully wind and
space the turns on L1 and
L2 to ensure that there are
no shorts. C1 is a 10%-inch
length of no. 18 zip cord.
Grid-dip L1/C1 and adjust to
28.7 MHz. L2 is a 6-inch
length of 7/8” diameter
broomstick using 12 feet of
no. 16 DCC copper wire,
slightly closer than space-
wound with 46 turns, as
shown in Fig. 3. C2 is a
17 %-inch length of no. 18
zip cord with one end
trimmed 6%:” short and at-
tached to L2 as shown in
Fig. 3. Lengths of each
antenna segment illustrat-
ed in Fig. 1 are:



Segment Length
A 96"
B 24"
C 22"
D 46"
E 20"
Tuning

As the lengths of all load-
ed segments interact with
each other, this multi-band
antenna should be tuned
exactly as follows or you
will surely come to grief!
Using your GDO, tune traps
L1/C1 and L2/C2 individual-
ly, unconnected to any-
thing, while they are bal-
anced on a glass mayon-
naise jar (empty) at least 8”
above your wood work-
bench or desk. This is to
avoid obtaining misleading
GDO readings due to stray
capacitance. Start with
both C1 and C2 an inch
longer than specified and
trim off %" between GDO
readings until the GDO null
(max dip) is exactly at the
desired frequency. Also,
use your station receiver to
check your GDO frequency
reading, as all GDO read-
outs are only approximate
and may be as much as 1 or
2 MHz off actual frequency
when coupled to the trap
under test.

After the traps are tuned
with the GDO, leave them
alone. Install the entire
antenna system as illustrat-
ed in Fig. 1. Using very low
power from the station
transmitter, with the swr
bridge in the coax line,
check swr at 28.5 MHz, 28.7
MHz, and 29.0 MHz. Swr
should be less than 2:1 if the
antenna is installed correct-
ly. There must be no elec-
trical power/lighting wiring
parallel to or close to any of
the antenna segments if
you wish top performance.
An overhead attic light is
OK if installed close to the
balun at the center of the
antenna and the light’s wir-
ing is run down the inside of
the roof, 90 degrees to the
plane of the antenna, as
shown in Fig. 1.

if you wish to change the
center frequency on 10 me-

ters, add or subtract ap-
proximately 3/8” per 100
kHz. After 10 meters is
satisfactory, check the
20-meter swr at 14.0 and
14.3 MHz, and, if necessary,
shorten or lengthen seg-
ment C for minimum swr at
the desired frequency.
After 20 meters, adjust the
width of segment E for
minimum swr on your fa-
vorite 40-meter frequency.
A few inches either way will
make a considerable dif-
ference as segment E is, in
effect, a capacity hat for
the 40-meter dipole.

Harmonics

Being a multi-band
antenna, this system is an
extremely efficient har-
monic radiator. If there is
any question in your mind
about your transmitter’s
harmonic output, you
would do well to include a
coax antenna tuner be-
tween the transmitter and
coax for your own sake,
your fellow amateurs, your
neighbors, and the FCC. The
MF]J Enterprises model 900
coax antenna tuner, at
$49.95, will resolve any
problem in this line you
might otherwise have.

15-Meter Option

Although | do not oper-
ate 15 meters, the second
method described here was
satisfactorily developed for
a young friend who does
operate on that band. There
are two obvious ways to in-
clude 15-meter coverage in
this antenna system, if de-
sired. The first method uses
a separate 10-meter trap
with ¥ the turns of L1 and
double the length of zip
cord C1. The 15-meter trap,
placed about 14" out from
the new L1, is tuned by
additional capacity across
the old L1 (now the 15-
meter trap). Both segments
B and C are shortened ac-
cordingly. The second
method, and surely the
simplest, is another dipole
from the balun in parallel
with the original antenna
system. It should be slanted

so that the outside ends are
drooped 2’ below, segment
B, and, most importantly,
not less than 12" away from
segments C and D to avoid
disastrous interaction/de-
tuning of the original sys-
tem. Ordinary plastic
clothesline can be used to
support the drooped 15-

Fig. 4 for details.

Conclusion

Squeezing a normally
66’-long 40-meter dipolef
three-band antenna into
your 21’-long attic is not
really difficult, expensive,
or very time-consuming if
logically pursued. It can be

meter dipole at point X. See  built and tuned in a short
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Fig. 4. 15-meter dipole option. Start with each segment “F”
at 11’6”. Trim one inch at a time for minimum swr at your
favorite 15m operating frequency. Do not allow drooped
ends of “F” closer than 12" to either L2/C2 or segment D,
to avoid detuning other bands.
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WHY GET ON FAST SCAN ATV?

® You can send broadcast quality video of home movies, video
tapes, computer games, etc, at a cost that is less than sloscan.

e Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc.

® DX is about the same as 2 meter simplex —- 15 to 100 miles.

ALL IN ONE BOX

TC-1 Transmitter/Converter . . . .
Plug in camera, ant., mic, and TV
and you are on the air, Contains
AC supply, T/R sw, 4 Modules
below . ............ $ 399 ppd

PUT YOUR OWN SYSTEM TOGETHER

TXA5 ATV Exciter contains
video modulator and xtal on 434
or 439.25 mHz, All modules
wired and tested . .. .. $ 84 ppd

PAS5 10 Watt Linear matches
exciter for good color and sound.
This and all modules run on
(13:8) vdCi s ot e e $ 79 ppd

TVC-1B Downconverter tunes
420 to 450 mHz. Outputs TV
ch 2 or 3. Contains low noise
MRF301 preamp. . . $ 49.50 ppd

FMAS5 Audio Subcarrier adds
standard TV sound to the
picture .v....%$25ppd

SEND FOR OUR CATALOG, WE HAVE IT ALL
Modules for the builder, complete units for the operator,
antennas, color cameras, repeaters, preamps, linears,video
ider and clock, video monitors, computer interface, and
more. 19 years in ATV.

Credit card orders call (213) 447-4565.
Order or Credit Card by mail.

PACKAGE SPECIAL alt
four modules $ 225 ppd

Check, Money

P.C. ELECTRONICS .

2522 PAXSON

Maryann
ARCADIA, CA 91006

WB6YSS

Tom
WE0RG

weekend. When a given
band is open for F2 propa-
gation, it will serve you
nearly as well as any tri-
band beam, being only
about 6 dB down. The diffi-
cult part is when you wish
to turn the antenna 90
degrees from the direction
your attic is pointing. Let’s
save that solution for a
future article!

One point of caution.
The no. 18 zip cord capac-
itors are safe up to about
100 Watts PEP output. Also,
use only Underwriters
Laboratories (UL) approved
inflammable zip cord. Be
sure to test a short piece
with a match. If it burns, get
a refund and try again.
Beyond the 100-Watt PEP
output level, you would do
well to substitute pieces of
RG-8/U coax as the C1 and
C2 tuning capacitors. Sure-
ly you do not wish to mimic
the Chinese roast pork
recipe: “’First put a porker in
the house; then burn the

house down.”

Most every antenna arti-
cle usually ends with a
typical cliche: “How |
worked the High Lama of
Tibet with one Watt to my
gamma-matched W4UCH
coat hanger.” | will not dis-
appoint you. While tuning
up this little 21-foot multi-
band miracle, using a near-
ly 20-year-old 100-Watt
Hallicrafters HT-37 at re-
duced power, my first two
contacts were: Tony CT2CP
in the Azores on SSB and
Mario I5CZP in Siena, Italy,
on CW.? This is not remark-
able unless one knows that
we had over a foot of snow
on the roof and Mario was
running only 5 Watts. 1

References

1. Van Gorden Engineering, P.O.
Box 21305, South Euclid OH
44121 —"Hi-Q Balun,” 1:1 ratio,
$9.95 postpaid.

2. Richcraft Engineering, Box
1065, Chautauqua NY 14722,
TRS-80 Morse Transmit/Receive
Program, $15 ppd.

HAM-KEY " RADIO TELEGRAPH SENDING DEVICES

Model HK-3M

$19°s
Add $2.00 Shipping
& Handling.

* Navy type knob
* Smooth action

* Deluxe straight key
* Anti-tip bracket. Can't tip
* Heavy base. No need to attach to desk

CC-3P shielded cable & plug for HK-3M $2.49.
Add $ .50 Shipping & Handling.
Model AT-B anti-tip bracket onlv. to convert anv HK-3 to HK-3M.
$2.99 Postpaid

Add $2.00 Shipping
& Handling.

* Dual lever squeeze paddle
* For use with all electronic keyers
* Heavy base with non-slip rubber feet
* Paddles reversible for wide or close

finger spacing
CC-1P shielded cable & plug for HK-1 $3.75

Add $ .75 Shipping & Handling.

Model HK-2, same as HK-1 but less base for incorporation in your

own keyer. $19.95
Add $1.00 Shipping & Handling.

Model HK -4

54 495

Add $2.00 Shipping
& Handling.

* Combination HK-1 & HK-3 on same base
* Straight key may be used conventionally or as a switch to trigger
a memory.

CC-1/3P Shielded cable with plugs for HK-4 $5.99.
Add $1.00 Shipping & Handling

Order direct or from your favorite dealer.

* lambic circuit for squeeze keying
* Self completing dots & dashes

* Dot & dash memory

* Built-in sidetone

Model HK -8 A Electronic Keyer

36995

Add $2.00 Shipping
& Handling.

* Uses Curtis 8044 keyer chip

* Grid block or direct keying

* Speed, volume, tone & weight
controls on front panel

* Use with HK-1 or HK-4

* Battery operated with provisions for external power

» 30

The HAM-KEY co.

P.O. Box 28271
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SCR 4000

SPECThUM

oo

g

The SCR4000 UHF FM Regeater incorporates all of the many
desirable repeater control, test and operating features which
have been requested by our customers over the past several
years. It includes the latest ‘State of the Art’ transmitter and
receiver boards which were specifically designed tor UHF
Repeater application. The rest of the unit is basically the
same as our tried and proven SCR1000 VHF Repeater, which
has an excellent reputation for performance and reliability
throughout the world! Only the very finest quality 100% ‘Com-
mercial Grade’ designs & components are used throughout.

Tthe Peatare -
Packed 450 N #5
Repeaten!

@ 35W typ. Output
® Low Noise/Wide Dynsmic Range 8 Pole Fitr. Frant
End for Excellent Sensitivity 8 Rejection of ld's &
Spurious Responses.
® Sensitivity: 0.3 4V TypJ12 0B SINAD
@12 Poles of IF Filtering— For incredible Seiec
tivity! > - 11508 @ + 25KHz
® Receiver Discriminator & Devistion Mever
Functions!
® Ultra-High Stability Transmitter Crys al Cs-
cillator/Oven.
® Plus—All of the Many Other Features
Found in the SCR1000 VHF Repeater—
Fuli Metering. Lighted Stalus Ind eato's/
Control Push-buttons, Biry Pwr. Inpat
AC Pwr. Supply. CW IDer_etc., sic.?

‘"'w/cman

DID
IDEI

SCR1000 1S FCC TYPE ACCEPTED
for Commercial Services

Of course, all of our Repeaters are available with a complete
line of options and accessories . .. such as: Full Autopatch/
Reverse Patch/Land-Line Control, Touch-Tone Contro! of
various repeater functions; “PL" - CTCSS; “Emergancy Pwr.
1.D."": various Courtesy Tone and Timer units, etc. PLUS—the
finest Duplexers, Cabinets, Antennas, Cables, etc.

The SCR4000 and SCR1000 are sold factory direct only or
through Foreign Sales Reps —at prices which are only about Ve
that of the “big two” names in 2-way radio! Get your order in

©136-174 MHz & 220-240 MHz
(450 soon)

o6 channels

©0.35 uV Revr

®6 or 8 Pole Crystal Fitr

o Beautitul Audio—RX & TX

@ Very Reasonable Price!

PCL250 25 W.
Mobile Unit

o "Super Rugged” Housing
Solid %" Thk. Aircraft
Aluminum

W COMMERCIAL MOBILE & BASE TRANSCEIVERS
"}y?ﬂ“{ “Profecsional Communications Line”

- 7 SPECTRUM COMMUNICATIONS ..

Write or call lor Data Sheets, prices, etc. ® Export orders—Contact our International Dept.

1055 W. Germantown Pk., Dept. S5 ® Norristown PA 19401 @ (216) 631-1710

A.S.A.P.!

eVery attractive woodgra:n

housing.

PCL300 30 W.
Base Station

@ Built-in AC Power Supply

e Front Panel Status Indicator
Lights

eOptional Rcvr
Function Available

Scanning

>

 Reader Service—see page 226
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Toroid Cores

U]

1._)’
* All the popular sizes and mixes.
* Fast Service. Same day shipment

via first class mail or air.
* No minimum order.

IRON POWDER TOROIDS:

-

s

) BTV ”
MIxX 2] MIX6 [MIX 12
CORE | 530 | 10-90 [60-200 | oot | PiagE
SIZE | MHz | MHz | MHz | il s
u=10|{u=85| u=4 ¥
T-200 [ 120 200 | 3.25
T-106 135 1.06 1.50
T80 | 55 | 45 80| 80
——t——1—
168 | 57 | 47 | = 68 | 65
150 | 51 | 40 | 18 50 | 55
T [ 42 ] 30 |5 25| 45
125 | 34 l 7 | 12 37 | 40
e W CR— —

RF FERRITE TOROIDS:

MiIx Q1 [MIxX Q2T
CORE | u=125| u=a0 | SIZE | PRICE
SIZE | 170 10150 | ) | USA
= MHz MHz §

F240 | 1300 | 400 240 | 6.00
Fi125] 900 | 300 | 125 | 300
o et I
F87 | 600 | 190 87 | 205

g o I
F50 | 500 190 50 | 125
F37 | 400 | 140 37 | 125 |
F23 | 190 60 23 [ 110

Chart shows uH per 100 turns.

Ferrite Beads slip over 18 ga. wire
$2.00 per doz.

Wide Band Chokes, Ferrite %'’ dia.

Features: Model TE-284

® -State-of-the-Art CMOS Clrcultry
® - Three choices of Message Storage
*A. Two (50 character each)
message storage
*B. Four (25 character each)
message storage
-C. One 50 character and
two 25 character message
storage
® Records at any speed-plays at
any speed
Memory operating LED
® Use for daily QSO or contests

L J
..~
Features:

e s IR
® Advanced CMOS message memory
®Two (50 char each) message

® Records af any speed—plays back
at any speed

® Longer message capacity
Exampte send CQ CQ CQ OX de
WB2YJM WB2YJM K—then play
second message on contact—de
WB2YJM QSL NY NY 579 579 Paul
Paul K

® Use for daily QSOs or contests

DELUXE MESSAGE MEMORY KEYER

MESSAGE MEMORY KEYER

Model # TE201

®jambic keying with any squeeze
storage paddte
® Repeat lunction 9

SPEED - oLuhs
PLUS: T —
® Self-completing dots and dashes
@ Both dot and dash memory
@ /ambic Keying with any squeeze
paddle
®550 w.p.m
® Speed, volume, tone, tune
and weight controls
Sidetone and speaker
Low current drain CMOS
battery operation-portable
®Deluxe quarter-inch jacks for
keying and output
® Keys grid block and solid
state rigs
® WIRED AND TESTED FULLY
GUARANTEED— LESS BATTERY

PLUS:

® State of-the-art CMOS keyer

® Selt completing dots and dashes
® Both dot and dash memory

® 5:50 wom

® Speed. volume, lone, tune and
weight controls

® Sidetone and speaker

®Low current drain CMOS battery
operation—portable

® Deiuxe quarterinch jacks for hkey
ing and output

® Keys grid block and sohd state rgs

O WIRED AND TESTED F Ly
ARANTEED—(ESS BAITERY

Features: Deluxe CMOS

Electronic Keyer
@ State-of-the-art CMOS circuitry
@ Self completing dots and dashes

@ Speed, weight, tone, volume tune controls & sidetone and
speaker

@ Semi-automatic “bug” operation & straight keying—rear
panel switch

@ Low current drain CMOS battery operation—portable

95¢ ea.
EXPERIMENTERS KITS

Iron Powder Toroids
Includes:
1 ea. T25-12, T80-2, T106-2.
2 ea. T256, T37-6, T50-2, T50-6.
3 ea. T68-2
Price $7.50

RF Ferrite Toroids
Inciudes:
1 ea. F23-Q1, F23-Q2, F87-Q1.
2 ea. F37-Q1, F37-Q2, F50-Q1.
Price $10.00

TO ORDER: Specify both core size and mix for
torolds. Packing and shipping 50 cents per order
USA and Canada. Californians add 6% sales tax

Fast service: Free brochure and winding chart on

Palomar
Engineers

Box 455, Escondido, CA. 92025
Phone: [714] 747-3343
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® Both dot and dash memory @ Deiuxe quarter inch jacks for keying and output
® /AMBIC keying with any squeeze paddie @ Keys grid block and sohd state rigs
5-50 wpm @ Wired and tested—fully guaranteed—less battery

Kl

Model # TE133

$4995

VO UME

4 —
Features CMOS ELECTRONIC KEYER ®Llow current drain CMOS battery
® State-of-the-art-CMOS circuitry operation
® Self completing dots and dashes ® Deluxe quarter inch jacks for keying
® Dot and dash memory and output

® lambic keying with any squeeze pad- ® Handsome eggshell white base
dle woodgrain top
® 550 WPM ® Compact and portable 1-7/8 x 4-1/4 x
® Speed, volume, tone, weight & tune 6-1/4
controls, sidetone and speaker ® Grid block & solid state keying
MODEL TE122-same as TE133 less o Wired and rested tully guaranteed
Wun_e, solid state keying $36.50 less battery
AT YOUR DEALER OR SEND CHECK OR MONEY ORDER. N

ELECTRONICS ,(INC
RA

1106 RAND BLDG. "~
BUFFALO NY 14203



TU-170

$159.95 buys a terminal
unit kit with capabilities beyond
your expectations for the price. And
the Flesher Corp
TU-170 won't devour

your precious space
Wired units are available
at §234.95. Call or write
today for our free 1980
catalog of affordable kits, wired units and accessories.

FLESHER conP .-

TR TGP
OF THE LINE

PEAK READING

WATT METER WM-2000A
reads power in 200, 1000,
2000 watt ranges. 3.5-30
MHz. Reads average or PEP
power output. Includes ex
panded VSWR scale.

Ll

S C A NNER &

NOW INTRODUCING A SCANNER FOR THE TEMPO S-1
COMTRONIX FM 80 & FM 200
KDK 2015R,KDK 2016A
MIDLAND 13-510,13-513,CLEGG FM-28
YAESU FT227R,ICOM IC22S,
KENWOOD TRMOOMA ,TR7600,&TR7625

© AED contimwescio expand its line of quality scammers. AN of the above scanners are cusiom desigeed for thew respective rigs.

@ All scommers isiall completely inside e rig. o obivusive exiernal Conmechions.

© AN are sasy B assemble and come corplete with 3 defailed insiruction massal

© Scanned irequency displaved en digitalireadont (except 1C225 and TEMPO $-1).

© In the scanner JFF mode e rig operatesmormally. bn he scanmer ON mode the scanner locks om an ¢ cupied trequency, puses for & praset fime
{about § secs.) ard thes resames scanning except K22)

@ This gives yowhe ability ko eavesdrop 8B over te band rithout litiing & finger. Wiken you hear somahing mteresting. vou flip the switch to the

LOCK mode and we rig is ready bo tromsesl.
AED SCANNER SPECIFICATIONS

ww |
mm LS 35| s

Soms top or botem [Y7ET]

W frewescn
o pesen, O 08l the MHL segment you

| ahad s | ied o M sich

+
2 minklogghe swliches mownted
o 1ig—LOCK switch may be
mamied on mic

1 mini-loggle
switch mounied
o8 @i of rig.

1 minktoggle
foggh | .witches moumied
on 19

DEALER INQUIRIAN

INVITED Add $1.50 per item lor Postage and handling.

AED
ELECTRONICS

750 LUCERNE RD., SUITE 120
a MONTREAL, QUEBEC, CANADA H3R 2H8
TEL. 514.737.7293

P.O.Box 976 e Topeka, Kansas 66601 ¢ 913 234 ¢ 0198 J

|—_IN-LINE WATT METER

| WM-2000 reads power in 200,
1000, 2000 wattsg 3.5-30 MHz.
Incl. expanded VSWR scale.

MOBILE WATT METER

HFM-200 with remote direc
tional coupler reading 20 or
200 watts. 3.5-30 MHz. Il
luminated, with VSWR scale.

SWR BRIDGE SWR IA
with dual reading meters
1000 watts RF. 3.5-150 MHz.
Reads relative power output.

Available only through
authorized dealers.

@SMIAN./ m

A dwvision of Cubic Communications, Inc

305 Airport Pd. ® Oceanside, Ca. 92054
(714) 757-7525
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John L. Webster 8P6KX/9Y4IW
Maxwell Coast Road

Christ Church

Barbados, West Indies

E very year at the onset of
the hurricane season,
the Barbados Central Relief
Organisation (CERQ) has an
emergency practice ses-
sion. The Amateur Radio
Society of Barbados (ARSB)
is one of the groups which
has been requested by
CERO to participate in
these emergency exercises.
The ARSB has been given
the responsibility of pro-
viding and maintaining
communications links be-
tween CERO HQ at Central
Police Headquarters and
various strategic govern-
ment locations, and exter-
nal communications, if nec-
essary.

One Sunday morning ear-

Hurricane!

— when David ravaged Dominica, hams
were at their best

practice was held with the
hams taking up their posi-
tions as requested. Few
people thought that in two
and a half months they
would be repeating the ex-
ercise not as a practice, but
this time for real!

On Sunday, August 26,
1979, the Barbados hams on
their net frequency of 7.185
MHz were advised by John
Schilsky 8P6JH of the ex-
istence of a tropical depres-
sion located at 12° N, 44°
W, moving west at 20 knots.
At that speed and direction
it was predicted that it
would reach Barbados by
the morning of Tuesday,
August 28th. This informa-

ly in June, 1979, the annual tion had been received
Photos by the author.
- - . -
b :
e f_ : -
-\ - |

i amog

..........
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from WSL, which broad-
casts weather information
to maritime stations on CW
on 8.514 and 13.025 MHz.

Continued monitoring of
WSL by Chris Law 8P6LI re-
vealed that the tropical de-
pression had reached hur-
ricane intensity and had
been named David. At 6:00
am on Monday, August
27th, it was located at 11.8°
N, 49.0° W and was moving
west at 14 knots.

As Monday wore on and
further reports became
available, it was apparent
that David would not reach
Barbados before sometime
on Tuesday night, as it con-
tinued to reduce its forward
speed.

Shortly after 7:00 am on
Tuesday, August 28th, the
Barbados net frequency of
7.185 MHz became essen-
tially an emergency fre-
quency, as Barbados was
then in the direct path of
the hurricane according to
strong indications from the
computer analysis of the
storm’s movements so far.
Photo A shows both the ac-
tual path and the computer-
predicted path of David.

Stations from across the
Caribbean area checked in-
to 7.185 MHz to advise that
they were standing by to of-
fer any assistance they
could. The net continued
throughout the day until
propagation made it im-
perative to switch to the

80-meter band —3.805
MHz. Internal communica-
tions in Barbados were
maintained on 2 meters—
146.94 MHz simplex.
Needless to say, every-
one was rushing around se-
curing property and house-
hold effects and making
last-minute purchases in an-
ticipation of what appeared
to be a very grueling time
ahead—David had been de-
scribed as the worst hur-
ricane of the century to
come in this direction.

Shortly after 12:00 noon,
Charlie Briggs 8P6GB ad-
vised the net that David had
been centered at 13.1° N,
56.7° W, or 200 miles east
of Barbados. This report in-
dicated that at last David
had started the slight north-
ward drift in its forward
movement for which the
people of Barbados had
been praying.

By 7:00 pm on the night
of Tuesday, August 28th,
the Barbadian hams had
either moved into their
locations or were prepared
to move to them as soon as
possible after the passage
of the hurricane. These lo-
cations included the
Bridgetown Deep Water
Harbour, Red Cross Head-
quarters, Government
House, Police Headquar-
ters, Ministry of Agri-
culture, Ministry of Com-
munications and Works,
the hospitals, Grantley



Photo B. Radar photograph of David taken by the Carib-
bean Meteorological Institute in Barbados at 3:04 am on the
morning of August 29, 1979. Each circle on the photograph
represents 40 km, and Barbados is at the center. It can be
seen that the majority of rainfall associated with David was
confined to the southern semicircle in an area extending ap-
proximately 80 km. The eye is clearly visible and is about
25-30 km in diameter. The photograph confirms that Bar-
bados was barely missed by David, with the fringes passing
only about 20 km to the north.

Adams International Air-
port, Cable & Wireless,
Government Headquarters,
and the Caribbean Meteo-
rological Institute (CMI).
Hams also were standing by
on the nighttime emer-
gency net frequency of
3.805 MHz across the Carib-
bean area from Venezuela
in the south to the Virgin
Istands in the north.

Later that night as further
meteorological reports and
advisories were received, it
became apparent that Bar-
bados was going to be
spared, and by midnight the
“all clear” was given for
Barbados.

Radar photographs taken
by the CMI in Barbados
confirmed that David was
due north of Barbados at
about 3:00 am, Wednesday,
August 29th (see Photo B).
These photographs, which
are formed by reflections of
the radar signal from mois-
ture (rainfall) associated
with the hurricane, show
the eye to have been ap-
proximately 25-30 kilome-
ters in diameter, and verify
that the fringe of the main

rain band and rough weath-
er missed Barbados by only
about 20 kilometers.

Damage to Barbados was
negligible, with only the
odd tree having been up-
rooted and one or two elec-
tricity supply poles blown
over in the north of the
island. At my QTH in the
south of Barbados, the
lowest barometric pressure
recorded was 29.65 inches,
at approximately 3:00 am.
This coincides with the
radar photograph showing
that David was due north of
Barbados and closest to it
at that time. There was little
rainfall, and this was in-
variably associated with
squalls when the winds
gusted to 40-50 km/hr.
These squalls continued for
several hours after dawn
broke in Barbados on Wed-
nesday. Barbados had been
very fortunate, but for
Dominica trouble was only
just beginning.

Amateur radio operators
from Martinique reported
strong winds and a falling
barometer at 6:40 am that
morning. Pete Brand J7DP

1432 29AU79 12A-1

05103 24313 DR1SHEOL-1
o 3 S - -7 .

Photo C. Satellite photograph, 1-km resolution, taken at
10:30 am on August 29, 1979, by a US geostationary weather
satellite. The photograph has been computer processed so
that dotted outlines of the islands are superimposed on hur-
ricane David. David’s eye can be seen clearly NE of Marti-
nique and SE of Dominica, both of which were experiencing
winds in excess of 150 km/hr at this time.

advised at 7:30 am that
strong winds already were
being experienced in Dom-
inica. Martinique reported
at 8:50 am that the center
had been located half an
hour earlier to be about 75
km northeast of Lementine
airport, which itself was ex-
periencing winds of 85
km/hr, but that winds of 170
km/hr had been experi-
enced in northeast Marti-
nique.

This type of information
continued to be passed on
7.185 MHz until 910 am
when the first word of
damage was received from
Margaret Harris J7DE. She
reported from Dominica
that winds were very strong,
trees were falling, and
galvanized sheets from
house roofs were flying
through the air. This was
confirmed shortly after-
ward by her husband,
Austin J7DA), who esti-
mated the windspeed at
130 km/hr. (See Photo C.)

Fred White J7DAY also
reported very high winds
around 10:00 am and kept
giving reports to the net
about the tremendous de-
struction being wrought
around him as everything

worsened. Fred abruptly
disappeared from the net
about 11:15 am when his
antenna was finally blown
away.

In an interview with Fred
several days later, he was
able to give his story. (See
Photo D.)

”l did not make much
preparation for the hur-
ricane; | had never experi-
enced one before and did
not expect it was going to
be like it was. We just put
some bags on the doors and
so on, took down my anten-
na tower, and put away
most things that could fly
around, hoping that it
would just be some wind
that would pass. Electricity
was cut off at about 8:00
am [Wednesday, August 29]
around the time that the
winds started to blow
strongly. However, my
equipment has a power sup-
ply to allow it to operate on
battery power, so | re-
moved the battery from my
Land Rover and used it to
power the equipment.

1l continued to give a
step-by-step description of
what | saw around me as
the winds got higher, until
they reached about 100 mph
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Photo D. Fred White |7DAY takes a break from the emergen-
cy traffic to flash a smile. Fred operated out of Police HQ,
Roseau (Dominica), for over two weeks, handling all types
of emergency and relief traffic for the Government and peo-
ple of the island. Standby generators located in the base-
ment of the building supplied power for his equipment.

around 11:15 am and my
antenna was blown away.
| then put my equipment in-
to cases to try to protect it
from the rain. Shortly after,
I heard the top of my house
breaking away and my cous-
in—who was on the top
floor—was calling for help.
He was not hurt but afraid,
and | told him to come
down below, which he did.
Things were flying all about
outside by this time, and it
was dangerous to be out-
side. We put some boards
and things on a bed so that
in case of debris falling
from the top of the house
we might hopefully survive.
After the roof ripped off,
some of the floorboards
which were covering the
downstairs also ripped off,
and water flooded inside
the house. We then took
refuge under the bed,
where we remained lying in
a pool of water two inches
deep for three to four
hours.

“As soon as the wind
eased up a little later, |
thought that the first thing
to do was to get into the
cellar of a neighboring wall
house where we could be
safer, and maybe from
there | could get my equip-
ment back on the air, as it
was still safe in the cases.
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Carrying my equipment, |
jumped through a window,
along with my wife and
cousin, and ran under that
house, where | tried to set
up the rig. However, when |
looked outside for trees to
which to tie the antenna, |
could not find any—all
around was totally flat.

“l located whatever wire
| could find and twisted the
bits together to make an
antenna 70-80 feet long, us-
ing sticks to support it
about one foot above the
ground. This makeshift an-
tenna allowed me to get on
the air at about 5:00 pm
Wednesday. | managed to
contact Allan 9Y4LG in
Trinidad and spoke with
him for about three min-
utes, just long enough to let
them know that | still had
my equipment but that as
far as my eyes could see
everything was flattened,
and | would be back on
later when the winds had
fully subsided and | was
able to make a better an-
tenna.

“It was around 7:00 pm
when | completed a better
antenna and got the center
about 10 feet high with a
piece of stick off one of the
broken-down houses. This
antenna allowed me to
communicate without as

Photo E. A twisted pile of junk is all that remains of one of
the main warehouses at the deep-water port.

much danger to my rig as
the first one. A message was
relayed to Radio Antilles by
one of the hams in Montser-
rat that contact had been
made with me, and my ad-
dress was given so that |
could be contacted. This in-
formation was broadcast
over Radio Antilles—which
is very well received in
Dominica and to which
most Dominicans were usu-
ally tuned, unlike Radio
Barbados which can hardly
be heard.

"Around 10:30 pm, a re-
porter from Radio Antilles
and some other guys came
to me and said that they
and the Prime Minister had
heard the broadcast and he
had sent them to me to
broadcast the following
message: The Prime
Minister has declared a state
of emergency in Dominica.
A general state of disaster
has been declared for the
entire island. The Prime
Minister is requesting all
islands to supply medical
and any type of assistance
which they are able to pro-
vide to the island. It is
feared that there are 60,000
people homeless. Two per-
sons are so far known to
have perished. Hospital has
been partly demolished.

“After sending this mes-
sage, | went off the air to
conserve my battery power
and spent the night in the
same cellar with 30-40 other

people, two of whom were
hurt, although not serious-
ly.

“Next morning around
6:00 am [Thursday, August
30], some policemen came
to move me to Police Head-
quarters in Roseau, so | sent
my equipment with them
while | went to try and find
some coaxial cable so that |
could put up a proper an-
tenna. | arrived at Police
Headquarters at 8:00 and
managed to get my equip-
ment operating from about
12:00 noon. From this point
on, | worked for 24-48 hours
continuously passing infor-
mation relating to require-
ments for aid, speeches by
the Prime Minister and
other ministers, and reports
by newsmen in the island.
The speeches and news re-
ports were relayed to Radio
Antilles via other hams,
who then broadcast them
for reception by Domini-
cans. Radio DBS, which
normally operated out of
Roseau, was very severely
damaged and was not func-
tional. | had to operate
almost continuously until |
got some help from outside.
! think it was from 8P6GB
from Barbados, late on Fri-
day evening.”

Hurricane David bat-
tered Dominica for about
five to six hours, with the
eye passing over the south-
ern part of the island during
a twenty minute period be-



Photo F. Aerial photograph taken on Friday, August 31st,
showing severely damaged warehouses on the outskirts of

Roseau.

ginning Wednesday at
about 12:30 pm. After the
passage of the eye, the
winds, which have been re-
liably estimated in excess
of 240 km/hr, returned sud-
denly with renewed ven-
geance from the opposite
direction—from a westerly
direction. This whipped up
waves 9 to 15 meters high,
and these waves pounded
the west coast, causing ex-
tensive damage both to
properties and to the road-
way which runs at water’s
edge in most places.

Around 5:00 pm on Wed-
nesday, most people began
to emerge from the wreck-
age of their homes to be
confronted with an utterly
depressing scene. In five to
six hours, the island had
been completely devas-
tated. It was estimated that
out of a population of
85,000 souls, 60,000 were
made homeless; miracu-
lously, only 40 deaths were
recorded.

Damage to property was
extremely severe, resem-
bling photographs that |
have seen of severely
bombed-out areas in Viet-
nam. Large steel-framed
buildings had been reduced
to twisted heaps of junk.
(See Photos E and F.) The en-
tire power distribution
grid was destroyed, with
hardly an electricity supply
pole still standing, and the

water supply had been dis-
rupted. Roadways were im-
passable almost every-
where, being blocked either
by debris, fallen trees and
poles, or swept away by the
sea. The island, which large-
ly is covered by dense
tropical rain forest, ap-
peared as though swept by
fire. Almost the entire
forest was completely
stripped of foliage, leaving
just broken and uprooted
stumps of the trees (photos
G through )).

| have always found it to
be a beautiful green island,
but on arrival there two
days after David, | was
overcome by a wave of
great sorrow. The forest was
quite brown and denuded,
and wherever you went the
picture was the same—
total destruction of every-
thing around—and you
kept wondering how this
newly-independent nation
could ever pick up the
pieces and make a new
start.

However, that was our
reason for being involved
—to help them begin to
pick up the pieces and
make that new start. Over
the following days, Bar-
bados, due to its geo-
graphical position, good
airport and seaport, in-
frastructure, excellent com-
munications links with the
rest of the world, and, most

Photo G. View overlooking the Kingshill area, in the vicinity
of J7DAY’s QTH. There was nearly complete and total
destruction of the houses in this area and to the south of

Roseau.

Photo H. Ruins of the Roseau Anglican Church; miraculous-
ly, the stained-glass windows survived the wrath of David

importantly, its well-orga-
nized and prepared Central
Emergency Relief Organisa-
tion, became the center of
all relief operations for
Dominica.

The ARSB, because of
the emergency situation,
obtained permission at 7:45
pm on Wednesday, August
29th, to handle third-party
traffic and phone patches
relating to Dominica. This
set the stage for several
weeks of really serious
relief work by the hams.
That night, acting on the in-
formation relayed by
)J7DAY from the Prime
Minister of Dominica, the
hams in Barbados contact-
ed the Barbados Govern-

ment and all embassies sta-
tioned in Barbados. These
included those for the US,
Canada, the UK, and some
European countries.

The British High Commis-
sion advised later that night
that the British Frigate HMS
Fife, which was in the area
and had a helicopter on
board, had been instructed
to change course for
Dominica, where her men
would render what assis-
tance they could. The hams
were advised that they
should make radio contact
with the Fife; calls were
made throughout the night
and next morning but she
never came up on the ham
bands — this remains a mys-
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Photo I. Typical post-David view of the now denuded but
once lush rain forest that once covered most of Dominica
and flanked the roadway between the airport and Roseau,
the capital.

Photo J. Decapitated coconut trees at a coconut estate on
the west coast of Dominica. Official estimates indicate that
4,500 acres of coconuts were left in this condition by David
and that it will take six to seven years to bring this crop back

\

Photo K. The Cessna 182 preparing to take off from the
Massacre Bypass. The hams from Barbados used this meth-
od of transportation to get into Roseau while the road
across the island was still blocked. The opening of the
canetield airstrip, located in the right background, brought
an end to this hazardous exercise. Fortunately, the only
damage resulting to aircraft using this roadway was a burst
tire on the Cessna at touchdown, which grounded it for two
days until spares arrived, and some wing damage to another
aircraft on takeoff. The latter was probably caused by a
pole like the one seen overhanging the roadway in this
photo, but the pilot was able to make a successful landing
in nearby Martinique even though the flaps on his right wing
were torn away and flapping in the wind.

into production.

tery to the hams to this day.

The Fife arrived in
Dominica by noon the fol-
lowing day—Thursday —
but was unable to berth due
to heavy seas. Men and
equipment were ferried
ashore by the helicopter,
where they immediately
assisted Dominicans with
cleaning of the main streets
in Roseau and in the repair
of the hospital buildings
and equipment, all of which
had been badly damaged.
Actually, the Fife provided
through her distillation
plants the only source of
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potable water available in
Dominica for two or three
days, until other methods
of purification could be
established. This was nec-
essary since the normal
water supply had been dis-
rupted and the rivers—of
which there are 365 in
Dominica—had become
polluted from the death of
many animals. It took
about a week before water
was again flowing in pipes to
the main housing areas, and
much longer before it was
in those to the rural areas.

Throughout Thursday, all

types of emergency and pri-
ority traffic flowed on 7.185
MHz into and out of Domi-
nica. Most of this traffic
was for Barbados or Mont-
serrat. Montserrat became
very important to Domini-
cans, because on that
island is located a commer-
cial broadcasting sta-
tion—Radio Antilles —
which broadcasts on the
AM band. Radio Antilles
became a vital link in mak-
ing information available to
the Dominican public. This
was especially so since
damage to Radio DBS kept
it off the air. In addition to
the emergency traffic, jour-
nalists in Dominica were al-
lowed to pass their reports
to the news services via
ham radio.

However, it was impossi-
ble at this stage for health
and welfare traffic to be
handled, and Fred J7DAY
was working continuously,
unassisted. There are not
many hams in Dominica
and, unfortunately, of the

few that exist only Fred (ap-
parently) was able to care-
fully pack away his equip-
ment and make it and him-
self available to his country
in this time of need. Most of
the other hams either had
their equipment damaged,
had no power, or were so
shocked at the disaster that
they were unable to assist.

It was at this stage, after
midday on Thursday, that |
decided to volunteer to go
to Dominica. Charlie Briggs
8P6GB did so also. Our of-
fer was accepted by J7DAY
that night, and we then had
to find a way into Domini-
ca. Enquiries revealed that
Barclays Bank, which main-
tains a twin-engined aircraft
for use in the Caribbean
area, had made a landing
that morning at Melville
Hall Airport. This was the
first aircraft to land in
Dominica after the disaster;
it took a rather heroic effort
by the pilot, Mike Little-
page, as the winds were still
very unpredictable, there



was no air traffic control,
and there was little indica-
tion of what the landing
strip was like. Nevertheless,
Mike made a successful
landing, and through his ef-
forts the world was made
aware that the airport was
serviceable.

There was still, however,
a serious problem in that
the airport is in the north of
the island and Roseau, the
capital, is in the south,
separated by a distance of
some 36 miles. Most of the
road is a rough, narrow
road in dense tropical rain
forest (see Photo ). This
meant that most of the
roadway was blocked by
landslides and fallen trees,
and supplies and personnel
arriving at the airport could
not be taken by ground
transportation into the
capital until the roads were
cleared. This clearing pro-
cess took some five days,
with crews working around
the clock using bulldozers
and chain saws from both
the Roseau and airport
ends.

Barclays Bank agreed to
fly us into Dominica and
on Friday, the 31st, at 1:45
pm, we departed from
Grantley Adams Interna-
tional Airport and headed
for Dominica, along with an
aging Heathkit SB-100
transceiver.

On arrival at Melville
Hall Airport three quarters
of an hour later, we ex-
pected to be flown in to
Roseau by the helicopter
from HMS Fife. This was not
possible, however, as the
helicopter was otherwise
occupied shuttling injured
persons and medical sup-
plies to and from the air-
port.

Following some discus-
sions with officials at the
airport, we were introduced
to an American missionary
who had been living in
Dominica prior to David.
He had a small single-en-
gined Cessna aircraft in
which he had already made
several flights that morning

to the other side of the
island, landing on a road-
way known as the ““Mas-
sacre Bypass,” some three
miles from Roseau. On
these flights, he had shut-
tled people back and forth
—mainly journalists and
their camera crews. He of-
fered to take two of us and
our equipment across.
However, as darkness was
fast approaching and | was
not very familiar with
Dominica, it was decided
that Charlie and another
guy, a Dominican who had
come down with us from
Barbados, would be taken
with the equipment. In this
way, Charlie should be able
to find the QTH from which
we would operate, and |
would return to Barbados
that night to make another
attempt for Roseau next
morning.

As we left Dominica for
Barbados, we flew along
the west coast and were
really shocked at the extent
of the damage. Our pilot
made several approaches
on the Massacre Bypass,
and it was decided to bring
in a Cessna 182 the follow-
ing day in addition to the
twin-engined aircraft. This
small plane could be used
to shuttle the wives and
children of Barclays Bank
staff from the Bypass to
Melville Hall, from whence
they would be flown to Bar-
bados in the larger aircraft.

Later that night, after
Charlie had made his way
to one of the Barclays Bank
manager’'s houses which
had largely survived the
onslaught of David, he
passed the following infor-
mation concerning the
landing strip on the Bypass:
“[it is} 350 paces long, 7
paces wide, with a slight
left-hand bend on landing
from the north—several
potholes. Bridge on the
southern end; road severely
eroded by the sea on north-
ern end. Telephone poles
hanging over the road
slightly at southern end.”

I was flown in to the

Photo L There was never any problem in finding wires for
antennas or running emergency power lines. One just
walked into the street and cut off what was needed. Here
the author can be seen obtaining wire from a fallen pole
with which to erect his antennas.

Photo M. Erection of a 2-meter quarter-wave vertical with a
chicken-wire ground plane.

Bypass next afternoon on
the second landing of the
Cessna 182, after a very
long delay at Melville Hall
caused by severe conges-

tion | counted over twenty
aircraft ranging trom small
Cessnas to large C-130
transports, all jammed
together on the small park-
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Photo N. John L. Webster 8P6KX/9Y4jW operating J73N
(formerly 8P6GB/17). He spent two weeks in Dominica from
the 1st to the 14th of September.

Photo O. Charlie Briggs 8P6GB/9Y4CEB, the third operator
of J73N

ing apron. This naturally
created a traffic jam, and
the passengers on one com
mercial flight which landed
during this time had to dis-
embark in the center of the
runway
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The landing on the
Bypass was one of the most
frightening moments of my
life, and I've never felt so
relieved as when | was able
to step out of that aircraft
on to firm ground! (See

Photo P. Operating QTH of 8P6GB/}7 (]73N). The CB halt-
wave ground-plane vertical, which was very successfully
used on 20 meters unaltered, and the 20-, 40-, and 80-meter

dipoles may be seen,

Photo K))

After consultation with
Fred, it was decided that we
would handle health and
welfare traffic mainly, on
frequencies of 3.835 MHz
at night and 7.220 MHz dur-
ing the day. Fred would
continue to operate on the
main emergency frequen-
cies of 3.805 MHz and 7.185
MHz. We would shift to
these frequencies if and
when Fred required a break.
Internal communications
between Fred and us were
maintained via CB equip-
ment on channel 9 for the
first four or five days until
we were able to obtain
some VHF equipment. At
this stage, we switched to
2m —146.52 simplex—for
internal communications.

Charlie and | arranged a
program so that we could
operate 24 hours a day in
shifts. (See Photos L and M.)
We operated as 8P6GB/)7,
but this was changed after a
week of operation to J73N,
as all emergency stations
assumed Dominican call-
signs. (See Photos N, O, and
P.) Our 24-hour operation
continued until early in the
morning of Monday, Sep-
tember 2nd, when we sud-
denly realized that our
receiver had lost all sen-
sitivity and our transmitter
also had developed some
problems. Apparently, our

aging SB-100 decided that
72 hours of continuous
operation was the final
straw and had packed up on
us.

What does one do in
such a situation to get
spares? We were really at a
loose end, but word was
passed to the engineers on
board the HMS Fife who
were able to supply us with
most of the required com-
ponents. However, before
we could install them, John
Ackley KP2A offered us,
and we accepted, the loan
of a Kenwood TS-820S.
John, of the American
Virgin Islands, is a pilot and
owns a light aircraft; he ar-
rived in Dominica about
September 1st and brought
with him a considerable
amount of radio equip-
ment. John actually ended
up outfitting the three main
amateur radio stations—
Fred, himself, and us. KP2A
was set up in Red Cross HQ
and handled mainly health
and welfare and other Red
Cross traffic. John was
often on 20 meters working
into the US. (See Photo Q)

Our health and welfare
traffic was disseminated in
the following manner. HMS
Fife, by September 1st, had
started regular broadcasts
to Dominica on the fre-
quency normally used by
Radio DBS—595 kHz — us-



Photo Q. John Ackley KP2A of the US Virgin Islands set up
as J73A in Red Cross HQ.

ing the ship’s transmitters
As these transmitters were
not designed for continu-
ous usage, the broadcasts
were unconventional.
Transmissions began every
hour on the hour, and for
the first 10-20 minutes,
health and welfare en-
quiries, including those we
had received and passed to
them by a runner, and other
messages, were broadcast.
This was followed by music
until twenty-five past the
hour, at which time the
same transmissions were
made in patois—a corrup-
tion of the French language
spoken in Dominica

After 50 minutes of
transmission, the station
would go off the air for ten
minutes to allow the trans-
mitters to cool and to make
any necessary adjustments
Meanwhile, engineers of
the Fife repaired the station
at Radio DBS, permitting it
to resume transmissions
about one week after
David. Even after Radio
DBS resumed transmissions
from their normal QTH,
however, we continued to
disseminate our health and
welfare traffic in this man-
ner

Charlie was relieved by
my XYL, tlsa (see Photo R),
who is also a ham, licensed
as 8P6MH, 9Y4LL, and ex-
VP2DL. She took over for
five days from September
3rd while he had a break in

Barbados. During this peri-
od, we had one of our finals
fail (a 6146B), once again
putting us off the air for
some time. However, Fred
was able to return to the
ruins of his home and
locate a replacement
amongst the rubble and get
us back on the air

During the two weeks
that we operated out of
Dominica, power for our
equipment was supplied for
the first week by small por-
table, 300-Watt Honda
gasoline generators—see
Photo S. These proved ade-
quate until we tried to pro-
vide lighting as well_ At this
point, we often used to FM
somewhat on our transmis-
sions as the light presented
too great a load to the gen-
erators. During our second
week we were provided
with a 1.6-kVA diesel
generator which, in addi-
tion to powering our equip-
ment and lights, was also
able to power a refrigerator
which allowed us to have
cold drinks —quite a luxury
under the circumstances

| should emphasize here
that it was largely through
the efforts of Barclays Bank
that we were able to go into
Dominica and render what
assistance we could. Bar-
clays took us there and
back on their own aircraft,
provided us with the power
generators, fuel, and food
supplies, and even housed
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Photo R. Elsa Webster 8P6MH/9Y4LL operating the station
8P6GB/J7. Elsa was the only female operator to come into
Dominica during the early relief effort, and she spent five

days there

Photo S. The author refueling a portable standby generator
of the type used by the Bajan (Barbadian) hams, in
Dominica, to power their equipment. These small 300-Watt
Honda generators allowed continuous radio operation for
about six hours on a half gallon of gas. They were used for
about a week prior to Barclays Bank providing a 1.6-kVA
diesel generator, shown in the background. This larger
generator allowed the operation of a refrigerator and lights
at night, in addition to radio equipment

us in Dominica

As the relief effort pro-
gressed, other hams made
their way to Dominica,
each to make his own con
tribution. | have already
mentioned KP2A and his in-
valuable contribution to
the relief effort

Bob WQDX from the US
was an early-comer who, |
believe, walked a consid-
erable distance from the
airport to Roseau with his
equipment. He operated

out of Police HQ, near Fred

Another outstanding
contribution was made by
Stanley VP2ABC from An-
tigua. Stanley maintained a
radio link between Fred at
Central Contro!l in Roseau
and the airport for some
time prior to the passage of
hurricane Frederic

Frederic was the hur-
ricane which followed
closely on David's heels
which threatened Dominica
for some time, causing vir
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Photo T. Emergency supplies from the US being unloaded

from a US Marine “Jolly Green Giant” helicopter at Wind-
sor Park, the main sports field in the capital. These
helicopters ferried supplies from the airport to the capital
even after the roadway was reopened, until an adequate
stockpile was established. The boxes to the right of the
photograph were a shipment of VHF equipment sent by the
IARU to assist in internal communications.

tual panic, until it veered
northward, missing Domi-
nica but bringing con-
siderable flooding in the
north of the island, espe-
cially at the airport. This
flooding resulted in
damage to relief supplies
that had arrived at the air-
port and were being stored
there. Also, when the river
adjacent to "the airport
overflowed its banks, one
of the large US “’Jolly Green
Giant” helicopters (like the
one shown in Photo T) was
swept into the sea and se-
verely damaged.

After the passage of
Frederic, Stanley was taken
by helicopter to most of the
outlying villages in the cen-
tral and southern parts of
the island. On each occa-
sion he radioed back very
detailed reports. He also
was able to deal with health
and welfare enquiries relat-
ing to these districts.

The International Ama-
teur Radio Union (IARU)
sent a shipment of VHF
gear for use in the relief ef-
fort (see Photo T). It includ-
ed a VHF Engineering 2m
repeater and about a dozen
Genave GTX-2 2m trans-
ceivers, some with portable
battery packs. These were
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used to link all the local
amateur radio stations, the
hospital, and Radio DBS to
Central Control at Police
HQ. Due to the very rugged
and difficult terrain in
Dominica, 2 meters does
not prove to be very effec-
tive over any great dis-
tances, but in the absence
of telephones it serves a
very useful purpose around
the city and nearby villages,
and will continue to do so
for some time (photo U).
During the period of
relief that followed the
devastation of Dominica by
hurricane David, hams
across the Caribbean area
rallied together, passed
thousands of messages, and
made dozens of phone
patches. Although a great
many hams participated, |
would like to single out a
few who made outstanding
contributions and greatly
assisted with the smooth
running of the relief effort.
At the top of the list are
Ron 8P6BN (Photo V) and
Richard 8P6FW (Photo W),
who worked around the
clock from the beginning
and were together responsi-
ble for most of the phone
patches made. Arthur
8P6AA as Emergency Coor-

Photo U. J7DAY and KP2A, both up in the tower, erect
home-brew antennas for use with the VHF gear sent by the
IARU. They are assisted by VP2ABC, to the right, from a
safer location. The tower was located on top of the police
HQ building. In the background may be seen the devastat-
ed botanical gardens and a damaged school.

dinator of the ARSB did
much of the work behind
the scenes, along with Toby
8P6AK who is president of
the ARSB. Allan 8P6AH,
although away from Bar-
bados for about one week
directly following David’s
ravaging of Dominica, on
his return was always
around and handled some
of the clearest patches we
made. Also, Allan’s witty
character kept the spirits of
all high.

Out of Antigua, we had
Hya VP2AYL, who was the
only YL operator, other
than my XYL, participating
in the emergency. Hya was
noted for her relay of de-
tailed weather forecasts for
the Caribbean region from

the Antigua Met Station.
These weather forecasts
were rebroadcast over
Radio DBS.

From Montserrat there
were VP2MO and VP2MC,
both of whom were impor-
tant links in passing infor-
mation to Radio Antilles.

However, in spite of all
notable efforts by these and
many other amateurs both
in and outside the Carib-
bean region, it was most
distressing at times to
witness interference by un-
concerned amateurs. This
interference generally took
the form of some sort of
QRM on the emergency fre-
quencies, but also included
those amateurs who, even
though advised that only




Photo V. Ron Armstrong 8P6BN, along with 8P6FW (Photo
W), did yeoman service during the relief effort.

emergency traffic was be-
ing handled, persisted in
trying to get their health
and welfare enquiries
through. The exercise has
shown that many amateurs
are not capable of passing
and receiving messages.

A true ham is illustrated
in the words of Fred White
}7DAY, himself, who, when

asked by a fellow ham
about his personal situation
replied, “The first thing |
tried to save was the rig,
because | knew if it got
damaged, there would be
no communication outside.

* Actually, everything is lost

on my side, and hopefully
something can be done,
sometime, but after | have

Photo W. Richard Gale 8P6FW, together with 8P6BN, han-
dled most of the phone patches.

taken all the emergency
traffic here, then I’ll start
thinking of myself.”

Fred’'s efforts have been
acknowledged by the Gov-
ernment of Dominica, and
at the island’s first In-
dependence Celebrations
on November 3, 1979, Fred
was presented with his
country’s highest honor, the

Sisserou Award.

| would like to express
my gratitude to the Editor
of the Bajan Magazine, Mr.
Trevor Gale, for allowing
me to use information pre-
sented in an earlier story by
me, titled ‘“‘Unsung
Heroes,” published in the
November, 1979, issue of
Bajan. B

FCC Exams!
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and

Georgia State ARRL Convention

June 21-22, 1980

Downtown Atlanta Marriott Hotel

GIANT covered Fleamarket/Swapshop!
More than 25 Forums/Meetings!

Parking for thousands of cars!
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o Activities Galore!

Children FREE!
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or phone: Area 404/659-6500 and hurry, hurry, hurry!
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Russ Rennaker W9CRC
1011 Linda Drive
Kokomo IN 46901

A ‘“Short-Yard” Antenna for 40/75

— fits where others won't

he problem of space in

which to erect an an-
tenna is, | suppose, as old
as ham radio itself. My first
antenna consisted of four
wires strung between two
sixty-foot telephone poles
two hundred feet apart—
but that was in 1920, and |
just happened to live on a
farm with plenty of space.

Few city lots today will
accommodate a half-wave
horizontal antenna for sev-
enty-five meters, however;
some even have trouble
with forty meters.

Being in that category
myself, | began looking
around for some way to
operate on seventy-five
that didn’t include running
a wire over to my neigh-
bor's TV tower. The first
solution that comes to

INSULATED GUY WIRES
OR NYLON CORDS *

11721
ALUMINUM
TUBING

_,_,
V‘ Ky

321 2w

i i)
BASE |
INSULATOR "H
STRAPPED TO COAX SHIELD
—— 1

3 §__APPROX 2911

{K

mind, of course, is a
ground-mounted vertical.
That’s fine and | enthu-
siastically recommend that
method, but a base-insulat-
ed tower is not easy to
manage and an aluminum
tube sticking up in the air
sixty-odd feet is not the
easiest thing in the world to
keep up there.

Having a forty-meter ver-
tical already in operation, |
came up with the following
idea, requiring only about
thirty feet of horizontal
space. Fig. 1 is self-ex-
planatory, perhaps, but
here is a simple verbal ex-
planation.

I ran a copper wire up
alongside the forty-meter
aluminum tubing, insulated
from the tubing at both ex-

INSULATOR

———— TO TREE OR
OTHER
SUPPORT

\~
COPPER OR
ALUMINUM
WIRE

INSULATOR

COoAX

3

| ipipE In GROUND

Fig. 1. A “short-yard” 75-meter antenna.
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tremities, and tied the bot-
tom point to the inner con-
ductor of the coax cable at
the same place it is con-
nected to the aluminum
tubing. The coax braid is
already strapped to the
ground for the forty-meter
vertical, of course. The
horizontal part can be tied
off, with an insulator at the
end of the wire, to anything
that is available—a house,
shed, barn, or favorite tree.
Actually, it really does not
have to be exactly horizon-
tal. The outer end can be
higher or lower than the end
fastened to the forty-meter
antenna. | tried several dif-
ferent angles, and, except
for affecting the resonant
length, it didn’t seem to
make any difference.

The length of the forty-
meter tubing may have to
be altered somewhat to
bring it back into resonance
where you want it, but |
found very little difference
after | put up the wire
alongside. Of course, the
horizontal portion will have
to be trimmed to the por-
tion of the seventy-five-
meter band where you wish
to work; you’d want to do
that anyway

I found the performance
of the forty-meter vertical
unaffected and that of the
seventy-five-meter wire as
good as any half-wave hori-
zontal I've ever used.

This is an ideal “short-
yard,” combination forty-

and seventy-five-meter an-
tenna, but if you don’t
operate forty—or perhaps
have a forty-meter beam —
this same arrangement can
still be used for seventy-five
meters with slight modifica-
tion. In that case, the hori-
zontal wire is electrically
fastened to the tubing at
the top, eliminating the in-
sulators and the wire run-
ning down to the bottom of
the tubing. The coax re-
mains connected in the
same manner as with the
two-antenna combination.

Another method might
be to use your beam tower
to support the seventy-five-
meter wire. In this case, the
inner conductor of the coax
would be connected to the
wire only and not to the
tower— the vertical portion
of the wire would have to
be insulated from the tower
as it was in the first in-
stance. You would want to
fasten the horizontal por-
tion of the wire at about the
thirty-foot level of the
tower, give or take a few
feet, remembering that the
higher on the tower you go,
the shorter the horizontal
portion will have to be (the
idea being that from the
coax connection to the far
end of the wire, the elec-
trical length should be a
quarter wave of the operat-
ing frequency). Like most
antennas, it should be
trimmed to the frequency
you mean to operate on. B
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Antenna Fans: Try the Skeleton Slot

— an improved driven element for VHF/UHF

ne of the problems

with simple yagi an-
tennas is obtaining wide
bandwidth while keeping
the swr low over an entire
band. Usually, one has to
compromise and dimension
the antenna for a particular
portion of a band.

The main reason that the
swr changes across a band
is that the lengths and spac-
ings of the elements used in
the antenna do not change
as the transmitted fre-
quency is changed. These
physical arrangements,
along with the wavelength
change due to frequency al-
teration, cause changes in
the mutual coupling to the
driven element, and the

feedpoint impedance of the
driven element also is
changing, and this contrib-
utes also to changes in the
feedpoint impedance.

One classic approach to
solving this problem has
been to make the driven
element a folded dipole.
The inherently wider band-
width characteristic of the
folded dipole element, as
compared to a simple
dipole, prevents the driven
element impedance chang-
ing as much as the elec-
trical length of that ele-
ment changes. However,
G2HCG has gone a step fur-
ther and developed a driven
element configuration
which not only has broad
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Fig. 1. The true slot antenna doesn‘t look like an antenna at
all. It is a dimensioned slot cut in a large piece of sheet

metal.
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bandwidth by itself, but
when used in a yagi is far
less affected by the influ-
ence of frequency-depen-
dent electrical length
changes of other elements
in the yagi. To top it off, the
overall gain of the yagi may
also be slightly increased
by his form of driven ele-
ment. Although his form of
driven element is popular in
G-land, it has not yet been
used much here. Those
amateurs who have simple,
multi-element yagis and
desire to increase the band-
width characteristics will
find this new form of driven
element very applicable.
The skeleton slot-driven
element, as it is called, de-
rived from experiments
concerning a true slot
antenna. A true slot anten-
na, as shown in Fig. 1, is not
what most of us would
visualize as being a “real”
antenna. It is, as the name
indicates, a slot cut out of a
sheet of metal. The slot
thus formed radiates much
like a conventional dipole.
If one makes the slot wider,
it is similar to making the
length-to-diameter ratio of
a conventional dipole
smaller. In other words, the
dipole length remains the
same, but the diameter of
the elements increases. This
will increase the band-
width. In the case of proper-

ly-dimensioned slot anten-
nas, very large bandwidths
can be achieved in the UHF
range.

The skeleton slot result-
ed from experiments to
determine how small the
sheet of metal could be
made and still retain the
characteristics of a slot an-
tenna. The final result was
to demonstrate that a
"“skeleton” made of tubing,
and dimensioned as shown
in Fig. 2 (a), acted much like
aslot antenna. The antenna
of Fig. 2 (a) can be visual-
ized as shown in Fig. 2 (b),
ie, as two Y%-A antennas
spaced 5/8 A where the ends
of each V- section are
bent.

The final practical form
of the antenna is shown in
Fig. 2 (c) along with prac-
tical dimensioning infor-
mation for the VHF bands.
If the antenna, used as a
driven element in a yagi, is
constructed of the tubing
sizes normally found in
VHF beams, the feedpoint
impedance is approx-
imately 300 Ohms. So, one
can use twinlead as a feed-
line for low-power instal-
lations or use a conven-
tional 4:1 balun at the
antenna for a 75-Ohm coax-
ial cable transmission line.

Further practical ex-
periments with the
skeleton slot as a driven
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Fig. 2. (a) The original skeleton slot. (b) Showing how it might be visualized as stacked
dipoles. (c) Showing practical dimensions.

element showed that it
worked best if bent slight-
ly forward, as shown in
Fig. 3 (a), at an angle of
about 11 degrees from
the vertical. Also, when
using the skeleton slot as
a driven element, the
parasitic reflector ele-
ments in a yagi should be
changed so there are two:
each one at the approx-
imate height of each hori-
zontal member of the
skeleton slot, as shown
in Fig. 3 (b). The reflector
and director elements
can retain their normal
dimensioning. There s

g (1

some slight increase in
forward gain using the
skeleton slot as the
driven element. This is
probably due to the fact
that the skeleton slot it-
self acts as two stacked
dipole radiators, and also
from the effect of the add-
ed reflector elements.
The gain increase can be
about 2 dB.

It is difficult to say how
much the bandwidth of a
given VHF antenna will
be increased by the use
of the skeleton slot as the
driven element. In-
creases in bandwidth of
up to twice that using
normal dipole elements
are possible. Of course,
this would be an increase
in bandwidth in regard to
keeping the swr low. It
doesn’t mean that the an-
tenna would retain its for-
ward gain characteristics
over the entire band-

REFLECTOR

)

DIRECTOR
ELEMENTS —)

Fig. 3. (a) There is a small forward tilt to the skeleton slot.
(b) This is how the skeleton slot would be used in a yagi,

with a modified reflector.

 Reader Service—see page 226

width. Nonetheless, the
ability to load into this an-
tenna and get some gain
at an increased band-
width may well make the
skeleton slot modifica-
tion worthwhile.

Although the skeleton
slot antenna has its main
application at VHF fre-
quencies, it also might
have some applicability
at HF frequencies as a
wire antenna. The dimen-
sions might suit some

State of the art

TECHNICAL EXCELLENCE

in RTTY
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e | « |

s gy s
offer landline copy
Stops QRM with selectable

55 or 100 Hz. filters and
two tone limiterless operation

Decision level correction
improves selective fading

Uses either 170 volt, 60
Ma. or RS-232 loops

$449.00

FOB Columbus, Ohio

Dealer Inquiries Welcome

situation where only a
small distance is avail-
able for the horizontal
portion of the antenna on
a given band, but height
is available. One idea that
suggests itself is to try
the antenna on a tower
using arms extending
from the tower to form
the horizontal portions of
the antenna. Even on
7 MHz, only two approx-
imately 13-foot-long arms
would be required. Con-
structed of wire and used
on the HF bands, the
feedpoint impedance of
the antenna might rise
severalfold. This is because
the dimensions of the
antenna become so much
larger than the diameter of
the wire that would be
used to construct it.
Nonetheless, the idea is
an interesting one, and
such an antenna fed with
a resonant transmission
line might perform very
well. B

, and modern technology

- radio circuits.

Video operation available.
Interfaces microcomputers.
We can install your Xitex
SCT-100 board inside, too

Continuously adjustable
shift from 100 to 1000 Hz.

Write for details. Visa and
Master Charge accepted.

‘|RL'_ v 37

700 Taylor Road
Columbus, Ohio 43230
(614) 864-2464
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John A. Carison DAITM/WD9YHBB

PSC Box 5177
APO NY 09132

The Capacitive Coaxial
Ground Wire

— could this be the end of TVI?

H ave you been award-
ed the WAS or the
WAC awards? Now, don’t
confuse these awards with
the Worked All States or
Worked All Continents
awards. I'm referring to the

Worked All Stereos and
Worked All Consoles
awards. Well, the two

awards | am referring to
are not the most popular
awards being issued these
days, especially with your
neighbors. | was the unhap-
py recipient of both of
them not too long ago.

An amateur friend of
mine found the problem,
made a simple modifica-
tion, and | am happy to say
that these two awards will
adorn my shack no longer.
Want to know what the
modification was? Well,
I’'m about to tell you, and
as | do, I’'m going to tell
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you a little bit about my
problems.

| recently had the fan-
tastic experience of setting
up my very own shack. Be-
ing an American Gl sta-
tioned in Germany, it took
me about two months to
get my German call after
passing the US General
Class test a year ago April.
During this two month
period, | ordered and re-
ceived all my equipment
and was ready to set up my
shack. With the help of
some friends, | put up my
beam, ran the coax, and
was ready to plug in the
transceiver.

When we got ready to
hook up the ground wire
for the transceiver, we
discovered that this would
necessitate running about
30 feet of wire out the win-
dow and down the side of
the building to the ground
rod. You see, | live on the
second floor of a four story
apartment building. No
problem, though; we had
plenty of good copper
wire. With the ground wire
hooked up, we were all
ready to put the station in
operation. | plugged in the
rig, tuned it up, and started

making contacts.

Boy, this amateur radio
has got to be the greatest
hobby in the world! As fate
would have it, however,
there came a menacing
knock on the door. It was a
couple of very irate neigh-
bors who in no uncertain
terms informed me that |
was completely wiping out
their TVs and stereos, in-
cluding a gunshot scene
from “’Starsky and Hutch”
and the cannon shots at the
beginning of the 1812 Over-
ture.

| was completely shocked
and, to say the least, a little
discouraged. | pacified the
neighbors and went to work
immediately to find out the
source of the interference. |
was using a match box and a
low-pass filter, and all the
equipment was connected
and operating correctly, so
what could be causing the
problem? | had used up all
my electronics expertise just
passing the test and setting
up my shack, so | shut the rig
off and decided | had better
get some additional help

| called my good friend
Bill Pardue AA4AG/
DA1KV, who holds an Ex-
tra Class license, and ex-

plained my problem. If
anyone could find the
source of the interference,
he could. He came right
over and checked out the
entire station. Everything
looked good until he came
to my ground wire. At
about 30 feet, the ground
wire was resonant at 10, 15,
20, and 40 meters. He sug-
gested we check it with a
field-strength meter. As Bill
operated the rig, | went
outside with my field-
strength meter. | set the
sensitivity about half-way
as | rounded the corner of
the building. | got to about
four feet from the ground
wire and the needle of the
meter was already pegged
out. | yelled the results to
Bill, who was listening
through the window.

“Disconnect the ground
wire,” he shouted back.

| knew we couldn’t run
the rig without a ground
wire, and | didn’t have the
slightest idea what Bill had
in mind, but | disconnected
the ground wire and Bill
threw the other end out the
window. About five minutes
later, | saw some coax com-
ing out of the window. Bill



yelled to hook the center
conductor of the coax to
the ground rod. As the end
of the coax came within
reach, | noticed a capaci-
tor had been soldered
between the center con-
ductor and the braid. |
hooked the center conduc-
tor to the ground rod and
stood back while Bill
started transmitting again.
With the sensitivity set
where | had had it before, |
checked the field strength

again. Nothing. | moved
closer and closer and still
no reading. Finally, with
the sensitivity set at full
and the antenna of the
field-strength meter touch-
ing the ground wire, | was
able to get the needle to
move a little.

Back in the shack, Bill
explained the operating
principles. The center con-
ductor acts as the ground,
but in case some rf is
radiated, it is absorbed by

the braid and bled back to
the center conductor
(ground) through the
capacitors. Because the
path of the least resistance
is through the center con-
ductor, no rf will be induced
through the capacitor
to the braid. Only the rf
that is radiated from the
center conductor will
reach the braid, and thus
the braid acts as an ex-
tremely effective shield.
The type of coax used is

not important, but the
capacitors must be 1000-pF
disc ceramic rated at 1.4
kV. The illustration will
show you exactly how to
install the capacitors.

If this story sounds
familiar and you have
been awarded the WAS
and WAC by your neigh-
bors, your ground wire
might very well be the
culprit. This ground wire
worked for me, and it
might work for you. B

B. E. Patronski WB2MYT
38 Camner Ave.
Lancaster NY 14086

needed a simple antenna

for 2 FM, one that
wouldn’t take up to much
space or be obvious to the
landlord. Remembering the
fact that basic antenna de-
signs are fairly independent
of frequency, | thought that
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Stick '"Em Up

a traditional HF antenna,
scaled down, might just fit
my requirements.

The end result is the an-
tenna illustrated here. In es-
sence, it consists of two
full-wave loops fed in paral-
lel—an adaptation of

| -/.‘ \4
S SN

W7CJB’s Bi-Loop.' The ra-
diating elements are made
from adhesive-backed
burglar alarm window foil.
This stuff is easy to get at
Radio Shack and is inexpen-
sive. Also, it doesn’t pull off
big chunks of paint when
you want to remove it.

Feedline connection is
made with burglar-alarm
window foil connectors, of
course (see detail). Con-
tinuity is ensured by over-
lapping the foil about one-
half inch and puncturing
with a needle. You should
jab it about a half-dozen
times at each splice. Wall
(or window) area needed is
about 2%’ x 44, and the
antenna can be covered
with a large picture or map
for camouflage.

With the antenna stuck
on an inside wall on the
second story of a frame
dwelling (aluminum-backed
insulation and all), the
feedline vswr is 2:1, and |
have solid simplex QSOs
with my brother eleven

— install this 2m Bi-Loop anywhere

miles away (I'm running
1% -Watts output). The an-
tenna in free space, theo-
retically, has 8 dB of gain
when compared to a half-
wave dipole and 6.8 dB
over my old 5/8-wave-
length ground plane.'? The
loops seem quite broad-
band, possibly because of
the length/width ratio of
the elements. Polarization
is vertical with the con-
figuration shown. Com-
parative signal reports
from KA2AFS (my brother
Hank’s station) indicate
superiority to the ground
plane.

One final note: Window
foil of this type is made
primarily from lead. This
material seems to have no
derogatory effect, in spite
of its low conductivity as
compared to copper. @l

References

1. Davey, “Try a Bi-Loop Anten-
na,” 73, April, 1979.

2. Miller, “How to Determine
Antenna Gain," Popular Elec-
tronics, Juty, 1979.
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Archie McKay WA4LLE
702 West Cranford Ave.
Valdosta GA 31601

Old Fishermen Never Die

ou really don’t have to
be a lineman for the
county to get that dipole
strung. Sometimes it helps
to be a fisherman, or a man
with fishermen for friends.
After years of throwing —
and hanging —soft-drink
bottles in pine trees, a few
of us tried bows and ar-
rows. But a Coke bottle
hanging from a limb is bet-
ter than a pierced heart,
especially if it belongs to a
neighbor.

The answer is fairly sim-
ple, with compensation
allowed for Murphy: Throw
a small weight over that
tall tree with a spinning
rod. (That's a fishing stick,
for the uninitiated.)

What's that you say, Bip-
py? Never used one? Take
heart; the same five-year-
olds who proved code is
easy to master regularly
throw with a spinning out-
fit.

With a spinning reel, you
don’t have to have perfect
aim. Using a spinner is simp-
ly a matter of coordinating
your thumb (which releases
the brake) and wrist (which
is the lever for tossing the
weight).

Here in the south, pine
trees are the main “towers”’
for stringing dipoles. But,
obviously, any tall tree will
work. Using a spinner and a
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proper weight, we have
had dipoles off the ground
in under 15 minutes from
scratch.

What weight to use is
really a matter of choice,
although the beginner will
usually put on too much
weight. For example, my
Zebco One spinning reel
with a six-foot rod re-
sponds well to a weight
from three to six ounces.

Sources of weights are
plentiful around most
shacks. If all else fails, try
three ten-penny nails
wrapped in electrician’s
tape. A better weight might
be fishing sinkers with
“eyes” or a fishing plug
with the barbs removed.
Some sporting-goods
stores sell practice lures
which are barbless and
great for throwing.

Now that you have the
weight and spinner, it is
time to consider the line to
use. Usually | carry from
10- to 25-pound test line in
my spinner, for bass, and
that works well.

Spot your two trees (or
one in the case of a sloper),
attach the weight, and
throw over the crown of
the tree from the inside,
i.e., between the two trees
to be used. With some
practice, you can put a
weight over the crown with
the line lying softly on the

— they just learn to raise dipoles

branches on the inside but
with the line running
straight down the trunk on
the outside. So much for
the aesthetics.

Once the weight is over
the tree and within reach,
most of the battle is won.
Simply remove the weight,
attach stronger line, and
pull it over by reeling in
your line. Chalk line used
by plumbers and brick-
masons is good, although it
ages and weathers rather
rapidly. | often use
monofilament nylon line,
which is very small, yet
handles from 200 to 300
pounds of dead weight
pull.

If you wish to use larger
line to support the anten-
na, simply snake the
smaller line over first and
tie the larger line on the
end. You can progress
through several changes of
line size this way in
minutes—much like sailors
do on large ships when
docking.

Yes, there are some
drawbacks.

Unless you are an ac-
complished fisherman,
stay away from open-face
reels. Use a spinner and
lessen the chance of a
snarled line.

If the weight goes over
the tree but refuses to
descend all the way down

the other side due to the
weight of the paid-out fish-
ing line, resist the temp-
tation to snatch it back.
Pay out more line and lay
the spinner on the ground.
Then go inside and work
the bands for an hour.
When you return, Mother
Nature’s gentle wind, with
some help from gravity,
will have your weight safe-
ly on the ground.

There are many advan-
tages to the spinning
method. There are no ar-
rows to lose, no heavy
weights which reach only
halfway to the top, and one
big added bonus. Consider
what brings down most di-
poles in moderate to heavy
winds. They are tied to
large limbs or trunks, and
when the trees sway in dif-
ferent directions, no
dipole-support line can
withstand such pressure.

Using a spinner and go-
ing over the crown of the
tree gives you the advan-
tage of this situation.
Limbs at or near the crown
are small, soft, and pliable.
With each end of the di-
pole supported over the
crown of a tree, the crowns
will actually bend toward
the antenna during oppos-
ing winds.

It beats trying to climb a
tree, for those of us beyond
age 20 or 30.1
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The Most Advanced Automatic Computing
RF Measuring Instrument
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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-
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Bill Smith K3LF
RD #2, Cold Spring Creamery Road
Doylestown PA 18901

Rich Williams WB3CTZ
Bristol Road
Warminster PA 18974

ne evening, Rich

WB3CTZ and | were
discussing various improve-
ments we had made to our
ham shacks which had re-
sulted in greater operating
convenience. One thing
that we felt still could be
improved was the opera-
tion of Rich’s Ham Il ro-
tator. There was no simple
way to get around the nor-
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Fig. 1. A/D converter. U1, U2 —

U3, U4—741 op amp.

Breakthrough!
A Computerized Antenna Rotator!
— KIM-1 can do!

mal system of looking up
the bearing, holding the
brake release down while
operating the motor con-
trol, and watching the bear-
ing indicator. Finally, a de-
cision must be made to re-
lease the motor control at
the correct time. When this
scenario is repeated many
times during a contest, it
consumes a considerable
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quad op amp (RS 276-1711);
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amount of valuable time. A
thirty-hour contest might
require as much as one
hour of time devoted to op-
erating the antenna (an
average of 45 seconds per
operation and four opera-
tions per hour).

About this same time, we
were trying to come up with
a good application for our
newly-purchased KIM-1
microprocessor. We had
told our wives how great
micros were but had not
been able to show them
much more than the old
standby, Lunar Lander. We
decided to work out a
method of using the KIM to
control and operate the
Ham Il rotator, thereby
eliminating two problems
at one time, to everyone’s
delight. The result was so
overwhelmingly successful
we thought that other hams
might benefit from it.

The system we came up
with consists of an A/D con-
verter (so that the KIM will
be able to read the bearing
of the antenna), a relay-
operated interface to op-
erate the controls of the
rotator, and the software.
Operation of the system is
very simple. After the pro-

gram is read into the KIM, a
simple calibration is con-
ducted. From then on, the
KIM does the work. You
punch in the bearing and
push the ST (start) key. The
KIM will turn on the power
to the rotator, operate the
brake release, turn on the
motor to turn the antenna
to the desired heading, turn
off the motor at the correct
time, wait until the antenna
has coasted to a stop, set
the brake, and turn off
power to the rotator con-
trol. At all times the
selected bearing is dis-
played digitally on the KIM
display.

There are many error
checks and fail-safe devices
built into the program to
prevent the operator from
doing something wrong. All
switches in the rotator con-
trol unit have been paral-
leled so that manual opera-
tion can be used at any
time. The system has been
found to be reliable and
very accurate. QOur initial
design goal was an accu-
racy of two degrees, but as
far as we can determine, the
antenna stops at the exact
bearing punched into the
KIM (as indicated by the
meter on the Ham I1).



The 1/O Device

The /O device is two
separate circuits. One is
nothing more than a home-
brew A/D converter and the
other is a number of relays
and relay drivers to operate
the various controls of the
rotator.

The A/D converter in Fig.
1 probably could be re-
placed with a commercial
unit. | took the home-brew
route to maintain my image
of doing things the hard
way. Besides, 1 thought it
would be instructive and re-
warding.

Operation of the A/D
converter is not difficult.
U1, U2, and U3 generate a
voltage determined by the
digital word at the output
of the KIM. The higher the
digital word, the higher the
voltage generated. U4 com-
pares this voltage to the
voltage to be measured
from the rotator. When the
two voltages are equal, the
comparator sends a signal
to the KIM (U4 output
changes state). The voltage
from the rotator is directly
proportional to the bearing
of the antenna. For the KIM
to determine where the
antenna is pointing, all it
has to do is keep changing
the digital word at the input
of U1 and U2 until it gets
the highsign from the com-
parator. In our system, what
actually happens is that the
KIM calculates what the
digital word would be for a
desired heading and then
turns the antenna until the
rotator voltage is equal to
the voltage generated by
the digital word.

U1 and U2 are quad op
amps set up as voltage fol-
lowers. The outputs will fol-
low the digital word at the
inputs (0 or 5 volts) and act
as a current source. R1
through R8 make up a volt-
age divider whose output
will be somewhere between
0 volts and 5 volts. Since
there are eight inputs to the
voltage divider, there are
256 different voltages pos-
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sible which may be gen-
erated. Our unit generates
voltages with a resolution
of 18.35 millivolts between
0 volts and 4.7 volts.

U3 is a summing ampli-
fier for the voltage and also
is used to ‘‘zero’’ the
system. We found that our
KIM produced about 40
millivolts when its outputs
were low. This was equiva-
lent to about 3 degrees of
antenna rotation. We found
that we could compensate
for this slight offset using
U3 and resistors R9, R10,
and R11. The values of
these resistors were found
experimentally by using po-
tentiometers and adjusting
them until the output of U3
was exactly 0 volts when all
inputs to U1 and U2 were
held low by the KIM. The
values shown should work
very well with most
machines.

The output of the sum-
ming amp is fed to the non-
inverting input of the com-
parator, U4. The voltage
from the rotator, which is
directly proportional to the
antenna bearing, is fed to
the inverting input of the
comparator. Whenever the
voltage from the rotator is
higher than the voltage gen-
erated by the KIM, the out-
put from the comparator

will be low. The diode on
the output of the com-
parator prevents the output
from going to V—, which it
will try to do when it is in
the low output state.
Similarly, the zener pre-
vents the output from going
over 5 volts in the high
state. This protection is im-
portant since the output of
the comparator is con-
nected to the KIM to tell it
when the antenna voltage is
equal to the voltage gen-
erated by the A/D con-
verter.

i recommend checking
out the operation of the
comparator carefully
before hooking it to the
KIM to be sure that the volt-
age does not go above 5
volts or to some negative
value. This is the only place
in the system where a volt-
age is fed into the KIM. All
other connections are out-
puts from the KIM.

All connections to the
KIM are as shown in Figs. 1
and 2, with the exception of
the power supply. The
connection to the antenna
rotator control is made
through the 1-megohm pot
wired as a voltage divider
and a filter choke to filter
60-cycle hum. We found
that the voltage across the
meter in the Ham [l was

about 22 volts at full scale,
decreasing to O volts in a
linear fashion. By wiring the
1-megohm pot as shown in
Fig. 1, we could set the full-
scale voltage to the desired
value of 4.7 volts which
would take full advantage
of our A/D converter.

We also found several
volts of ripple which was
averaged out by the meter.
To eliminate this ripple, we
used the choke-capacitor
filter shown in Fig. 1. The
choke came from a “boat
anchor” in the basement
and probably any audio-
type choke will be suffi-
cient. A slight amount of
hum at the input to the
comparator will cause the
KIM to turn off the rotator
motor early regardless of
the direction in which the
antenna is turning. Each 13
millivolts of ripple is
equivalent to one degree of
rotation. In our unit, the rip-
ple is small enough that the
antenna comes to rest at
just the right place. Murphy
must have been out to
lunch the day we chose our
choke!

The four relay driver cir-
cuits shown in Fig. 2 are
identical. One is for the
on/off switch, one for the
brake switch, and one each
for the two motor switches.

1
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As the relay drivers operate
similarly, | will describe on-
ly the one used for the
power switch. The output
from the KIM is hooked to
the non-inverting input of
buffer amplifier U1, a 741
op amp, wired as a voltage
follower. The 47k-Ohm re-
sistor from the input of the
buffer to ground will keep
stray signals and noise from
activating the relays. With-
out these resistors, we
found that a 2-microamp
signal would operate the
circuit and trigger the
relays. The output of the
buffer amp is fed through
diode D1 to the transistor,

Delay

Power on to brake reiease
Brake release to rotation
Stop rotation to apply brake
Apply brake to power off

which operates as a switch.
D1 will not conduct until it
is forward biased to .7 volts.
This is necessary to prevent
relay activation from the
40-millivolt potential at the
output of the KIM wheniit is
in the low state.

Resistors R22 and R23
limit the current drawn
from the buffer amp and
bias the transistor to op-
erate as a switch. | used
330-Ohm resistors since |
had quite a few on hand, al-
though other values would
work just as well. The tran-
sistors are junk-box spe-
cials. Any NPN transistor
with a gain of 30 or more

Location
02C6
02D6
0322
0332

Table 1. Rotator timing delays.
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which can handle the cur-
rent for your reiays will
work very well. The relays
must be able to handle the
current drawn by the
rotator motor and brake.
The Ham 1l required 5-Amp
relays. We got a very good
deal on relays from Poly
Paks. They are 5-Amp relays
and require 10 volts at 100
milliamps to operate.

Diode D5 protects the
transistor from any spikes
developed in the relay coil
when the transistor is
turned off. It effectively
shunts any voltage greater
than Vcc to the V+ line. |
guarantee that you will zap
any transistor that is not
protected by such a diode.

LED D9 and resistor R27
may be omitted and the
relay hooked directly to the
collector of the transistor.
We had it set up without
these two parts at first, but
found it very unnerving to
hear the relays clicking and
not know which ones or ex-
actly what was happening.
The LED will turn on when
the relay is energized, in-
dicating which relay is
operating. This is particular-
ly helpful in system check-
out and troubleshooting.

The final item | want to
mention is the switch, S1. It
is used to disable the on/off
relay during calibration, ini-
tialization, and trouble-
shooting. Remember that
this switch and relay are
switching 120 V ac, so ex-
treme caution should be
exercised. The entire on/off
power switch relay can be
eliminated from the system
if you so wish, but you will
have to leave the power
turned on to the rotator
control all the time.
Another switch should be
provided in the V+ which
goes to the relay transistors
so that all relays can be dis-
abled for calibration. This
switch should be left open
until calibration is com-
plete.

The Software

With the hardware under
way, we began work on the

computer program. The
tirst step was to determine
how to tell the computer
how far the antenna could
be turned in either direc-
tion. To do this, we came up
with the following method.
We first turned the antenna
as far as possible in a
counterclockwise direc-
tion, entered the number
1000 into the computer,
and pressed the ST key.
(The 1000 should appear on
the address LEDs of the
KIM.) The computer inter-
preted this action and read
the bearing on the rotator.
This number became the
extreme for counterclock-
wise rotation.

The extreme for clock-
wise rotation was indicated
to the computer by swing-
ing the beam as far as pos-
sible in the clockwise direc-
tion, entering the number
2000, and pressing the ST
key. (These two actions can
be done in either order)
Once the extremes of rota-
tion are determined, the
operator enters the number
3000 and presses the ST
key, thus telling the com-
puter to set all its internal
math calculations based on
the two extremes of rota-
tion. If you get clockwise
and counterclockwise
mixed up, the computer
will tell you by displaying
Es when the 3000 command
is entered. We call these
steps calibration, and they
must be done before the
computer can recognize
properly any commands to
turn to a certain bearing.

After the calibration
stage, the operator may
enter any bearing, followed
by ST, and the computer
will do its job. It will —

1) Turn on ac power to
the rotator

2) Release the brake

3) Turn the antenna to
the desired bearing

4) Reapply the brake

5) Turn off ac power to
the control box

During the time that the
antenna is in motion, the
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bearing which was entered
by the operator will flash.
When the flashing stops,
the antenna is in position. A
side benefit of this system is
that a digital readout of the
current antenna position
will be shown whenever the
antenna is not in motion.
Although the computer is
always right, there are some
errors which we humans
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Flowchart.

may make. One is attempt-
ing to enter a bearing
before performing the cal-
ibration steps. If we do this,
the computer displays Cs,
telling us that it will not re-
spond because no calibra-
tion has been done. An-
other is entering a bearing
which is not really the one
we want and noticing it
after the computer begins

moving the antenna. We
can either wait for the
antenna to reach the wrong
position and then enter the
one we really wanted, or we
can touch any key on the
keyboard. When any key is
touched during rotation,
the computer assumes that
we entered the wrong bear-
ing and stops the antenna
where it is so that we can
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Program listing.

0065 ca AGN DX

0057 LO BNE AGN
0020 A9 RAMP LDA FF 0068 7D
nn2t fr 0059 A9 LDa 01
0022 8p STA 1701 define AO thru A7 as output 0054 o1
0023 61 0063 2D AND 1702
s 17 005C 02
0025 A9 LDA 00 005D 17
0026 00 0052 4C JiP 2F3
0027 8p STA 1700 clear output 0067 F5
0028 00 0070 02
0029 17 0071 a2 LDX FF
0024 A0 LTRYAGY  LDY 10 0072 FF
0023 10 0073 Ca DX
002C 88 LCOF10 LY 0074 DO BXZ AGN1
0020 DO BNE LCOF10 0075 FD
002z FD 0076 A9 LDa Of
002F A9 LDA 01 test bit 0077 01
0030 01 0078 D2 AND 1702
0031 2¢ 3IT 1702 0079 02
0032 02 0074 17
0033 17 007B 4C JNP 353
0034 20 BNE L3CTIT 007¢ 63
0035 05 0075 03
0635 2 ING 1700 0200 D8 CLD set hex mode
0037 00 0201 AS LDA PCINTH high order characters
0033 17 0202 7B
0039 4C JEP LTRYASN 0203 c9 CMP 10 test for low end calibration
G034 24 0204 10
003z 00 0205 FO BZJ LCALICW  branch if so
003C A1 LGCTIT 4 1700 0205 17
003D 00 0207 CA CMF 20 test for high end calibration
0035 17 0203 20
003F 85 STA VRALP 0209 0 BZQ LCALHI tranch if so
0040 09 0204 1T
00L1 60 RTS 0202 C9 CKF 30 test for set calitration
0050 A5 LDA VBSVH 0z0¢ 30
0051 08 020D 70 BEQ LSETCAL btranch if so
0052 29 SBC 00 0203 23
0053 00 020F C9 Cip 0% test for bearing
005k 85 STA VBSVH 0210 04
0055 08 0211 90 BCC L3EAR tranch if so
0055 4¢ JMF 3A1 0212 39
0057 al 0213 A9 LERRCR LDA =2 error code
0058 03 0214 =3
0059 85 STA VWORK1 0215 85 DISP STA FOINT
0054 0C 0216 9
0053 45 LDA VWORK2 0217 85 STA POINTL
005C OD 0218 Fa
005D 29 SBC 00 0219 85 STA POINTH
00SE 00 021A FB
00557 85 STA VWORK2 02138 4C JMP START display error
00€0 0D 021C 4F
0061 4C JKP 233 021D 1C
0062 33 0212 20 LCALLCW  JSR RAMP get I/0 value
0053 02 021F 20
0054 A2 LDX FF 0220 00
0065 FF 0221 AS LDA VRAKP low end I/0 value
enter the correct one. To for a proper entry. The Es and 02 in core locations the desired bearing. The ap-

show that it has stopped
without reaching its goal, it
displays Fs (failure to reach
goal). Another possible er-
ror of major concern is that
of entering a bearing which
is greater than 360 degrees.
If this happens, the com-
puter displays Es and waits

also will be displayed if we
try to enter a command
which it does not recognize
(e.g., 5000 instead of 3000).

After the program is read
into the computer, the fol-
lowing steps must be taken
before the ST key will func-
tion. Place the values 00
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17FA and 17FB respective-
ly. This should be done im-
mediately after the program
is loaded into the computer.

Most of the program is
straightforward. However,
some complexity was in-
volved in determining when
the antenna had reached

proach taken to this prob-
lem was to have the micro-
processor calculate and
generate through the A/D
converter a voltage corre-
sponding to the desired
bearing. The antenna is
then rotated until the volt-
age from the rotator equals



0222 09 025C A9 LCAL LDA CC

0223 85 STA VICWcXD  save it 025D cC

0224 00 025= 4C JMP DISP

0225 4C JKP START exit 025F 15

0225 4F 0260 02

0227 1¢ 0261 &4C JMP 3c3

0228 20 LCALHI JSR RAFF get 1/C value for high end 0262 C3

0229 20 02563 03

0224 00 0267 85 STA VBSVL

0228 A5 LDA VRALF 0268 07

022¢ 09 0269 20 JSR HEX convert to hex

022D 85 STA VHIEND  save it 026a 93

022z 01 0263 03

022F 4C JIP START exit 026C AS LDA VREM

0230 4F 026D 04

0231 1¢ 026% 85 STA VHEX3RL first digit

0232 A5 L3ETCAL LDA VHIEND  high calibration value 026F 03

0233 01 0270 20 JSR HEX

0234 38 SEC set for subtract 0271 93

0235 £ SBC VLCA=:D subtract low calitration value 0272 03

0235 00 0273 06 ASL VREX position second digit
0237 90 BCC LZRRCR error i{f values reversed 0274 0A

0238 pa 0275 05 ASL VR

0239 85 STA VCALCON3T save difference 0276 0A

0234 02 0277 06 ASL YREX

02338 A9 LDA 00 clear A 0278 0A

023¢c 00 0279 06 ASL VR

023D 85 STA VCALFLAG indicate calitration completed 0274 0A

023z 03 0272 18 GLC

023F A9 LDA FF 027C AS LDA VHZX3RL

0240 FF 027D 03

0241 8p STA 1701 set AQ thru A7 as output 027z 65 ADC VREM

0242 01 027F 0A

0243 17 0280 85 STA VHIX3RL place second digit
0244 A9 LDA 1E 0281 03

0245 12 0282 20 J5R HIX third digit

0216 8D STA 1703 set 31 thru 34 as output 0283 93

0267 03 0284 03

0248 17 0285 66 ROR VRT!

0249 4C JMF START exit 0285 0A

o2uA L7 0287 65 ROR VHEX3RL this is input in hex
0245 1C 0288 03 divided by 2

024C A5 LsZAR LCA FOINTL low order bearing 0289 AS LTA VHEX3RL compute A/D bit pattern
02uD FA 028a 03

024z 38 SEC prepare for subtract 0288 85 STA VWORK1

02uF F8 52D set decimal mode 028¢ 0OC

0250 =9 SBC 61 check for-illegal bearing 028D A9 LDA 00

0251 61 0282 00

0252 AS LDA PCINTH 028F 85 STA VWORK2

0253 F3 0290 0D

0254 £9 SBC 03 0291 a6 LDX VCALCONST

0255 03 0292 02

0255 =0 BCS LERRCR report if bearing bad 0293 FO BEQ LCAL calibrate if constant equals zero
0257 B3 o 0294 ¢7

0258 AS LDA VCALFLAG check for calibration performed 0295 CA LOOE3 DEX

0259 03 0296 FO BEQ LDIV tranch if multiply complete
0254 FO BEQ LCALLNE 0297 10

0253 05 0298 18 'eLe set for add

the voltage generated by mid-scale, with 180 degrees lest bearing figure after the this approach is that the

the A/D converter. At this
point, the antenna is point-
ing in the desired direction.

The first step in this pro-
cess was to find an algo-
rithm for computing the
correct voltage for a given
bearing. My rotator is set so
that zero degrees is exactly

found at either extreme. To
develop a linear correspon-
dence between the bearing
and the rotator voltage, it
was first necessary to add
180 degrees to the input
bearing. This calculation
causes the lowest voltage
to correspond to the smal-

addition. Since the A/D con-
verter works in 256 steps
across its range, we theoret-
ically could find the proper
bit pattern for generation of
the bearing’s voltage by us-
ing this formula: 255/360 X
input bearing = bit pattern.

The only problem with

lowest voltage generated
by the A/D converter might
not equal the lowest volt-
age from the rotator. Like-
wise, the highest voltages
might not be equal. Com-
pensation for this factor is
included in the calculation
When the value 1000 is en-
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0299 AS LDA VWORK1

0294 OC

0298 65 ADC VHEXBRL
029¢C 038

029D 85 STA VWORK1
029z OC

029F A5 LDA VWORK2
02A0 OD

02A1 69 ADC 00
0242 00

0243 85 STA VWORK2
02A4 OD

02A5 4C JMP LOOP3
0245 95

02A7 02

0243 A2 LDIV LDX 00
0249 00

02AA 38 LOOFY SEC

0243 AS LDA VWORK1
02AC OC

02AD £9 S3C B4
02AE Bb4

O2AF'4C JHP 59
0220 59

02B1 00

0283 90 BCC LBDONE
02p& O4

02BS E8 INX

0286 4c JMP LOCP4
0227 AA

02B8 02

0289 8A L3DONE TXA

02BA 18 cLC

0288 65 ADC VLOWE&ND
02BC 00

023D 8p STA 1700
023E 00

02zF 17

02C0 A9 LDA 02
o2¢c1 02

02c2 8p STA 1702
02C3 02

o2ck 17

02C5 A9 LDA 08
02c6 08

02¢7 85 STA VTIME
02C8 OE

02¢9 20 LWASTEL JSR WASTE
02CA B84

02CB 03

o2cc ¢ DEC VTIMER
02CD 0E

02CE DO BNE LWASTEL
02CF F9

02D0 A9 LDA 06
o2pt 06

02p2 8p STA 1702

clear for divide

desired voltage

power on

turn on box

waste time

release brake

0203 02
02Dk 17
02D5 A9
02p6 04
02p7 85
0208 OE
0209 20
02DA 84
02DB 03
02pc c6
02DD OF
02DE DO
02DF F9
02E0 A9
0231 01
02E2 2D
0253 02
02z4 17
0225 FO
02B6 68
02E7 A9
0228 02
02£9 8p
02EA 02
02EB 17
02EC A9
02D FF
02EZ 85
O02EF OF
02F0 20
02F1 F2
02F2 12
02F3 AA TAX

02rh DO BNE LFAIL
02F$ 42
02F6 4C
02F7 64
02F8 00
02FB FO
02FC 1F
02FD c6
0252 OF
02FF DO
0300 EF
0301 A9
0302 50
0303 85
0304 OF
0305 20
0306 1F
0307 IF
0308 20
0309 Fz
030A 12
0308 AA TAX

030¢c DO BNE LFAIL
030D 36

LDA 04

STA VTIMER

LWAST=2 JSR WASTE

DEC VTIMER

LDA O

AND 1702

BEQ LRIGHT

LDA OE

STA 1702

LMOTOR1 LDA FF

JMP 64

BEQ LOFF

BNE LOOP5

LDA 50

JSR SCANS

JSR AK

BNE LWASTE2

STA VAASTEL

DEC VWASTEL

STA VWASTEL

vaste time

test bit

check for left or right

rotate right

left motor

turn on motor

test bit

you have now punched in about half of the program!li

refresh display

tered into the computer, it
generates a series of volt-
ages, beginning with the
least possible voltage and
stopping when the generat-
ed voltage is equal to the
rotator voltage. Since at
this time the meter should
be at its lowest point, as set
by the operator, we have
the bit pattern representing

this position. The same is
true for the high end of the
meter operation. When the
value 2000 is entered, the
same series of voltages is
generated by the computer,
stopping when the generat-
ed value is equal to the
sample from the rotator.
We then have a bit pattern
representing the highest
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point of meter movement.
By subtracting these two
values, we find a value, K,
which we can use in the
following formula: K/360 X
input bearing = X.

When the value X from
this formula is added to the
bit pattern representing the
lowest point of meter
movement, a bit pattern re-

presenting the desired bear-
ing results. This pattern can
then be applied to the A/D
converter and the rotator
stopped when the sample
voltage from the meter be-
comes equal to the voltage
generated by the converter.
Since /O port BO is con-
nected to the output of a
comparator which com-



030E A9 LDA 01
030F 01

0310 2p AND 1702
0311 02

0312 17

0313 FO BEQ LOFF
0314 07

0315 c6 DEC VWAST:=1

0315 OF
0317 DO BNE LOOF6
0318 =C

0319 4¢ JMP LMOTOR1

031A EC
0313 02
031c A9
031D 06
031z 8D STA 1702
031F 02

0320 17

0321 A9 LDA 10
0322 10

LOFF LDA 06

0323 85 STA VTIHZR

0324 02
0325 20
0326 84

LAASTED JSR WASTE

0328 c6 DZC VTIMER

032C A9 LDA 02

032z 8D STA 1702

LWASTZH J5R WASTZ

0338 c6 DEC VTINZR

033 DO BNZ LWASTEN

033C A9 LDA 00

STA 1702

JMP START

LFAIL LDA FF

STA F9

3NE LWASTE]

test bit

shut off if voltage Chx

shut off motor

waste time

apply trake

waste time

power down box

exit

fail code

0347 F9

0348 85 STA FA
0349 FA

034A 85 STA FB
0343 FB

o34c LC J¥P DISP
034D 1C

0342 03

O34F A9 LRIGHT 1.oA 16
0350 16

0351 8D STA 1702
0352 02

0353 17

0354 A9 LHOTOR2 LDA FF
0355 FF

0355 85 STA VWASTEL
0357 OF

0358 20 LCCF? JSR AK
0359 F2

035A 1E

0355 AA TAX

035C DO BNE LFAIL
035D 6

0352 4C Jup 71
035F 71

0360 00

0363 DO 3NE LOFF
0364 87

0365 cb DEC VWASTEL
0366 OF

0367 DO BNE LOOF?
0368 EF

0369 A9 LDA 50
036A 50

0362 85 STA VAASTEL
036C OF

035D 20 LOOF8 JSR 3CAN3
0352 IF

036F 1IF

0370 20 JSR AK
0371 F2

0372 1E

0373 Ar TAX

0374 DO ENE LFAIL
0375 ce

0376 A9 LDA O1
0377 01

0378 2D AND 1702
0379 02

037a 17

0373 0 BNS LOFF
037C 9F

037D ¢5 DEC VAASTEL
0372 OF

037F DO BNE LCCE8
0380 EC

0381 u4c JMP LICTCR2

display fall code

right motor

test bit

refresh display

test bit

shut off if voltage OK

pares the sample voltage
from the rotator with the
voltage generated by the
A/D converter, examination
of the port determines the
direction of rotation. In this
case, a value of 0 indicates
that counterclockwise rota-
tion is needed until that
port becomes a 1. If 1 is the
original value, then clock-

wise rotation is needed un-
til that port changes to a
value of 0.

Another problem to be
considered is that the KIM
is much faster at issuing re-
quests to the electronic de-
vices than those devices are
at accepting the com-
mands. For example, the
computer could issue 1/O to

release the brake and then
issue 1/O to turn on the
motor long before the
mechanical action of re-
moving the brake was com-
pleted. To adjust for this
type of situation, we placed
various delay loops in the
program. Some of these
may be of interest because
the length of each delay

was arbitrarily selected.
Table 1 lists the addresses
which can be modified to
change the various time de-
lays which apply to the
rotator controls. Placing a
higher value in any of these
locations will increase the
time delay, while a smaller
value will decrease the
delay.
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0382 s4

0383 03

0384 A9 WASTE LDA FF
0385 FF

0386 85 STA VWASTZ 3
0387 11

0398 85 LOOF10 STA VWASTZ2
0399 10

038a 20 LOOP9 J5R SCANS
0383 1F

038¢C 1F

038D c6 DEC VWASTZ)
038E 11

038F DO BNE LOOP9
0390 F9

0391 60 RTS

0393 F8 HEX SED

0394 A2 LDX 00
0395 00

0396 38 LSuB SEC

0397 AS LDA VBSVL
0398 07

0399 29 SBC 16
039a 16

0393 85 STA VBSVL
039¢C 07

039D 4¢ JKP 50
0398 50

039F 00

03A1 90 BCC LADD
03A2 08

03A3 8a TXA

03ab 18 CLC

03AS 69 ADC 01
0346 01

03A7 AA TAX

0348 4¢ JMP LSUB
0349 96

03aA 03

035 4C LADD JNMP 3EE
03AC ES

03AD 03

03AE 86 STX VE3SVL
03AF 07

03E0 85 STA VREM
0381 0A

0382 38 SEC

0383 29 3BC 10
0334 10

03BS 30 BMI LRET
0386 06

0387 D8 CLD

0388 18 cLC

03B9 69 ADC O
03BA OA

0388 85 STA VREM
033C OA

waste time

conpute one hex digit

03D D8 LRET CLD

03BE A9 LDA 00
033F 00

03¢0 85 STA V23VH
03c1 08

03¢c2 60 RTS

03C3 A5 LDA FOINTL
03c4 FA

03cs 18 e

03c6 78 SZD

037 69 ADC 80
03c8 80

03c9 85 STA VPTL
03ca 12

03CB A3 LDA POINTH
03¢cc 72

03CD 69 ADC 01
03CE 01

03cr 85 STA VPTH
0300 13

0301 38 S=e

03D2 AS LDA VPIL
0303 12

03pk 29 SBC 60
03D5 60

0306 85 3TA VWORK1
0307 OC

0308 AS LDA VPTH
0309 13

03DA E9 SBC 03
03D8 03

03DC 90 BCC LRDY
03DD 06

03Dz 35 STA VPTH
03DF 13

03E0 A5 LDA VWORK1.
03E1 OC

0322 85 STA VPIL
0333 12

03E4 D8 LRDY CLD

03ES5 AS LDA VPTH
0386 13

03z7 85 STA VBSVH
0328 08

0329 A5 LDA VPTL
038A 12

03z8 4C JMF 267
032C 67

03:D 02

03ZE AS LDA VBSVL
03=F 07

03F0 18 cLC

03F1 69 ADC 16
03F2 16

0373 4C J¥P 3AZ
O03F4 a2

O3FS 03

Power Supply

The power supply we
used for the KIM was the
same one that was supplied
with the unit when we pur-
chased it. For the 1/O de-
vices, we used a dual-polar-
ity adjustable bench supply
that | normally use to
operate the various proj-
ects in the ham shack. We

set the supply to plus and
minus 9 volts. A more per-
manent supply can be con-
structed but it must be reg-
ulated and must be dual
polarity. This can be done
easily with two 9-volt regu-
lator chips. The minus
regulator needs to supply
about 50 milliamps, but the
positive regulator must be
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able to operate the relays,
and about 250 milliamps
was satisfactory in our unit.

Although this unit was
sufficient for our purposes,
an ASCIH keyboard and 4K
of memory could be added
to the system. A bearing
table for DX calls could be
placed in the additional

memory. By entering the
call prefix, the computer
could be directed to look
up the proper bearing and
automatically rotate the
antenna. By including more
data in the bearing table,
the computer could even
display the approximate
distance to the DX sta-
tion.



PRB-1 DIGITAL LOGIC PROBE

patible with DTL, TTL, CMOS,

and Microprocessors using a 4

er supply. Thresholds au-
y programmed. Automatic
memory. No adjustment re-
ndication of logic lev-

els, using LED's to show high, low,

bad

pulses
pocket
and removable coil cord)

DC to > 50 MH
10 Nsec. pulse response

evel or open circuit logit and

Highly sophisticated, shirt
portable (protective tip cap

120 K  impedance
Automatic pulse stretch-
ing to 50 Msec.

Automatic resetting memory

Open circuit detection
Automatic threshold resetting
Compatible with all logic
families 4-15 VDC

Range extended to 15-25 VDC
with optional PA-1 adapter
Supply O.V.P. to = 70 VDC
No switches/no calibration

3455 Conner St., Bro

OK MACHINE & TOOL CORPORATION
(212) 994-6600 / Telex 125091

, N.Y. 10475

$36%

% ADD $2.00 FOR SHIPPING
(N. Y. CITY AND STATE RESIDENTS ADD TAX)

v 54

'DEALER D

Fontana CA

We carry the following: ICOM, Midland, Am-
com, DerTron, KLM, Swan, Drake, Ten-Tec,
Wilson, SST, MFJ, Hy-Gain, l.unar, Nye-
Viking, B&W, Redi-kilowatt, CushCraft,
Mosley, Big Signal, Pipo, etc. Full Service
Store Fomtana Flectronics, 8628 Sierra Ave.,
Foniana ¢ A 92335, 822-7710.

San Jose CA

Bay area’s newest Amateur Radio store. New &
used Amateur Radio sales & service. We feature
Kenwood, ICOM, KDK, Yaesu, Ten-Tec, YVHF
Engincering & many more. Shaver Radio, Inc.,
1378 So. Bascom Ave., San Jose CA 95128,
998-1103.

San Leandro CA

Specializing in Amateur Radio Test Guides.
F.C.C. Advanced Class test is a snap with our
manual. Bash Educational Services, 15373 Edge-
moor St., P.O. Box 382, San | eandro CA 94577,

Denver CO
Experimenter’s paradise! Electronic and
hamical comp for p people,
audio people, hams, robot builders, experiment-
ers. Oper six days a week. Gateway Flectronics
Corp., 2839 W. 44ih 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 Mesdow
Rosd, New Castle DF. 19720, 328-T728.

Columbus GA

KENWOOD—YAFSU—DRAKE
The wosld’s most fantastic amateur show-
room! You gotta sce it to believe it! Radio
Wholesale, 2012 Auburn Avenue, Columbus
GA 31906, 561-7000.

+ Reader Service—see page 226

IRECTORY

Boise ID

Adzen, Amidon, Ameco, ARRL, B&Ww,

Callbook, Collins, CushCraft, Dentron,

Hustler, ICOM, Jim-Pak, KDK, MFJ, NPC,
Sams,

Nye, , SST, Swan, Ten-Tec, Wanzer,

Wilson. Custom Ek ics, 1209 Broadway,

Bolee ID 83706, Bob WTSC 344-5084.
Preston ID

Ross WBTBYZ, 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, 852-0830,

Terre Haute IN
Your ham headquarters located in the heart of
the mid . Hoosier Ek nics, Inc.Q 43B
Meadows Shopping Center, P.O. 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 switches & wattmeters, Whistler
radar detectors, Bearcat, Regency, antennas by
Larsen, Wislon, Hustler, GAM. TEL-COM Inc.
C ications & Flectronics, 675 Great Rd.,
Rt 119, Littieton MA 01460, 486-3040.

Laurel MD

Kenwood, Drake, ICOM, Ten-Tec, Swan, Den-
tron, Tempo and many ham accessories. Also
computers by Apple and Exidy. Call toll free
1-800-638-4486. The Comm Centler, Inc., Laurel
Ptaza—R1. 198, Laurel MD 20810.

St. Louis MO
Experimenter’s paradise! Electronic and
mechanical components for computer people,
audio people, hams, robot builders, experi
menters. Open six days a week. Gateway Flec-
tronics Corp., 8123-25 Page Bivd., St. Louis
MO 63130, 427-6116.

Camden NJ

X-band (& other frequencies) Microwave

p & Equi Lab. y Grade
Test Instruments, Power Supplies, 1000°s in
stock 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,
KLM, Midland, B&W, ICOM, Hygain, Swan,
Amcom, Telco, Mirage, DSI etc. Complete
2-way service shop! Ham-Bone Radio (Div.
Stereo  Repair Shop) 3206 Exie Bivd. East,
Syracuse NY 13214, 446-2266.

Syracuse-Rome-Utica NY
Featuring: Yaesu, ICOM, Drake, Atlas, Den-
Tronn, Ten-Tec, Swan, Tempo, KI.M, Hy:
Gain, Mosley, Wilson, Larsen, Midland
Southwest Technical Products. You won't be
disappointed with equip /service, Radio
World, Oneida County Airport-Terminal
Building, Oriskany NY 13424, 337-2622.

Phila. PA/Camden NJ

Waveguide & coaxial microwave components
& equipment. 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.

Columbus OH

Al major brands featured in the biggest and best
ham store for miles around. Come in and twist
the knobs before you buy. We ship U.P.S. too.
Universal Amateur Radio, Inc., 1280 Aida Dr.,
Reynoldsburg (Columbus) OH 43068, 866-4267.

Houston TX
Experimenter’s paradise! Electronic and me-
hanical s for people,

audio people, hams, robot builders, ex-
perimenters. Open six days a week. Gateway
Flectronics INc., 8932 Clarkcrest, Houston TX
77063, 978-6575.

San Antonio 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, MFJ, Nye, Shure, Swan, Tempo, Ten-Tec
and others. Appliance & Equipment Co., Inc.,
2317 Vance Jackson Road, San Antonio TX
78213, 734-7793,

Davenport WA
P bled all band 160m/10m,
Trap models start at $36.50, no trap models start
at $54.50. Complete ham radio repair and parts.
Flectronic Communications Service Co., Rt.
1-78K, Davenport WA 99122, T25-6822.

Port Angeles WA

Mobile RFI| shielding for elimination of igni-
tion and alternator noises. Bonding straps.
Components for ‘‘do-it-yourself** projects.
Plenty of free advice. Fstes Engineering, 930
Marine Drive, Port Angeles WA 98362,
457-0904.

DEALERS

Your company name and message
can contain up (o 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 60
days in advance of publication. For
example, advertising for the July
issue must be in our hands by May
Ist. Mail to 73 Magazine, Peter-
borough NH 03458. ATTN: Aline
Coutu.
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Dennis Mitchell KSUR
520 N. Hamilton Street
Ypsilanti M1 48197

his article is intended

for use with a TRS-80
Level 1l 16K. The program
listing is for the amateur
who is interested in design-
ing his own array of anten-
nas and predicting the polar
plot ahead of time. This
ability to predict and create
graphic displays on the
TRS-80 saves me many
hours which previously
were spent in building
antenna arrays—many of
which never quite worked
as | had hoped.

The program is set up for
an array of up to 10 ele-
ments to be plotted, but
with only a few program
changes, it can calculate
and plot any number of
elements. All inputs to the
program are prompted.

The program needs only

Antenna Engineer

— predict performance of phased arrays
with a TRS-80

five pieces of input infor-
mation as described below.

1) The number of ele-
ments in the array

2) The relative phase of
each element. This is the
phasing that each element
in the array receives com-
pared to the reference ele-
ment. The reference ele-
ment can be any element in
the array, and is chosen by
the user; all measurements
of phase are referenced
against it. The phase of the
reference element is auto-
matically made zero (0)
degrees. The phase of each
element in the rest of the ar-
ray is then the difference in
phasing in degrees from the
chosen reference element
The examples will make
this clear

3) The angles of ele-
ments. The angle of the ele-
ment is the angle which is
made from the user’s view
of the antenna placement
(See Fig. 1).

4) The relative ampli-
tudes of elements. This is
how much power each of
the elements is getting com-
pared to the reference ele-
ment. If element #2 is get-
ting the same amount of
power as the reference,
then the response to the
program would be (1). If the
element in question were
getting twice as much
power as the reference,
then the reply to the pro-
gram when asked this ques-
tion would be (2), and so on.

5) Spacing to an element.
This is the spacing, in
degrees, from the reference
element located at the
center of the X-Y coordinate
system to the element in

REFERENCE

ELEMENT
oo —— @)+
ELEMENT
*2

180°

question. If you are used to
thinking in terms of spacing
as parts of a wavelength
then remember this: Spac-
ing in degrees = 360° times
spacing in parts of wave-
length: 360 x .24 = 72°.

To help clarify any of the
above programming steps,
refer to Fig. 2 and also to
photo A which is the polar
plot of the well-known two-
element beam, with (1) 90-
degree lagging phase, (2)
equal power division, and
(3) placed at 45 degrees in
direction and .25A, or 90°,
from the reference ele-
ment. The photo shows the
cardioid pattern that ac-
companies the two-element
beam. Fig. 2. shows also
that the beaming action is
at 45 degrees on our coor-
dinate system, with the sec-
ond element being placed
in that direction and having
a phase difference of 90

270°

vl ELEMENT #3
| ®

T 3007
S

|
|
|
[
|
|
@ [ g

!

|

|

|

|

@ ELEMENT #1

90°

Fig. 1. The reference element is always centered on the X-Y
coordinate system. All other element placements are
measured as shown here,

Photo A. Polar plot of two-element array.
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Photo B. Bobtail curtain with equal power division.

degrees (—90 from refer-
ence).

The correct response to
the program for a design of
this two-element beam
would be as follows:
® Relative phase of ele-
ment #2? —90
® Angle to element #27 45
® Relative amplitude to
element #2? 1
@® Spacing to element #2?
90
® Number of elements? 2

The program is very easy

|

|

0° PHASING |
(REFERENCE ) I
|

|

|

|

ELEMENT @
(REFERENCE)

180°

to use once the input pa-
rameter definitions as just
outlined are known.

Lines 20 to 540 are simply
inputs and their various for-
matting. Lines 560 to 780
compute the partials from
each element to the total
pattern of the array. Lines
820 to 920 are format to
start the graphics plot
routine. Lines 920 to 1060
scale the pattern to be plot-
ted to fit into the TRS-80

90° SPACING ( 25))

[ 4%5° = ANGLE

RELATIVE POWER =1 1

(SAME FOR EACH ELEMENT) I
|
| oy
: @ ELEMENT @2

90° PHASING
: (LAGGING BY 90°)
20°
Fig. 2.
As ANGLE IN DEGREES 270 GAIN* 301 dbs

PH = PHASE IN OEGREES |
P = POWER RATIO
S*SPACING IN DEGREES

| REFERENCE

180

90

ELEMENT
o

A2 4%
PH2 -90

Pl
$=90

Fig. 3. Bird's-eye view of two-element antenna array place-

ment.

Photo C. Bobtail curtain with unequal power division.

picture format and then
start the plot to the screen.
The rest of the program

ting to display the different
output routines from the
program.

consists of various format-

The program will give the

A=ANGLE IN DEGREES 270 GAIN=7 7840
PH=PHASE IN DEGREES
P=POWER RATIO
S = SPACING IN DEGREES A=180
PH*90
Pal REFERENCE
$=90 ELEMENT
@
A=116 6 A*90
PH=90 PH10
P= P=l
$:201 S=180
As 104 A=90
PH =90 PH=O
Pl Pl
S$=371 $=360
90

Fig. 4. Bird's-eye view of vertical element placement of Bob-
tail curtain, equal power division.

& sANGLE IN DEGREES 270 GAIN=903dbs
PH=PHASE IN DEGREES |
P=POWER RATIO
S= SPACING IN DEGREES -
PH190
P REFERENCE
$+90 ELEMENT
180 @ @ o
Ax116 6 4290
PH =90 @ PH=0
P2 P2
$+201 $=180
A:104 a=90
PH=90 PH20
@ Pel Pxl
Se371 S= 360

90

Fig. 5. Same as Fig. 4, with unequal power division.
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following outputs at any
time during the program
once the initial plotting has
been done:

® Plot pattern.

® Give gain data every 30
degrees.

® Give gain data every 2
degrees.

® Restart another array
design.

® Give graphic element
placement of the designed
array.

® Cive element parameter
recap.

Fig. 4 and Fig. 5 and
Photos B and C show the
variations obtained with
the Bobtail curtain anten-
na, changing only the
power division (holding
every other parameter con-
<d CLy
3¢ G0Ldul T8

183 CLEni 3202
€32 DIv GN (36¢),Gi(362) tnmz | iusts

stant). It can be seen readily
that the correct division for
best pattern and gain is in
Fig. 5 and Photo C. :

The Antenna Designer
program can save many
hours of field work by
computer-designing an an-
tenna idea. With this and
imagination, some helpful
inputs to one’s antenna in-
tuition should come.

There are some assump-
tions made when using this
program that should be
mentioned, however. The
first is that all elements are
assumed to be point
sources (isotropic) and the
actual pattern developed
by most real-life elements is
not isotropic. A vertical
antenna at ground level can

S CiL T, e1T4538:LVE58:0n:95

@&l VIz199633ZLz12iF bz 0mw 00" sF |z,

242 L300 00se T INYEILTAINGS (64,

1$¢eL$,15)

262 PHINTTINPUT NJdvibes OF ELEMENTS

288 IF Llzo ux NI>1d THEN 262
322 LU= (NI+3)=64:G0LU81442
323 rOn Hz2 Tu w1

7Y LESTININGE (64, ") iuscler

AX. 13)";:18PJT N1

242 PrlINT3CU, "INPUT RELATIVE PHAJL OF ELEweNT " ;N
362 INPUT A(N):GOSUL liJJ:PNINT&(N¢|)~64414,A(N);
382 PHINTQCU,"INPUT ANGLE OF CLEMCNT #“;N;

432 INPUT O(N):GOLUB liJJ:PRINT@(H#l)csaoub,O(h):

422 PHINTSCU, "INPUT HELATIVE Ar

442 INPUT K (8):GCSJo
46C  PHINTSCU, “INPIT SPACING OF
482 INPUT 8(R):GOSU
522 nb3ztn

PLITUDE OF ELc®ENT #”3N;
liJJ:FNIHT@(N#I)l6444z.h(h):
ELEMENT #% ;0
liJZ:PNIHT@(N«I)t64¢>6,d(N):
SPRINTECU, “"3sINPUT IS THIS DATA CUKRRECT “3ni $

SC2 IF ANS$:=""Ok LEFTSCANS, 1)="Y" , NEXT CLSE 344

542 GOsUB 1529:G05U81683

56@ ¢MzJ:PRINT&896, "NOW CALCULATING FOR™;

588 PrINTa 965, "DLGREL SEARING™;
622 FOrt J=2 10 36X TEP2

620 PrINTO962,u;

642 FOR N=2 TO NI

6639 L= (BUNI®COLCCOUNI=J) ertD ) +A () ) #RD
689 HOZCOS (L)Y #R(NI+HO :VT 2SIN (C I+ VT
722 GN(J)=SaK CCAR+HO Y s+ CJTIBD ))

722 IFGN(J) >ZM,ZM=GN(J) :P L=y
742 IrGh W) <Zk ,ZLGN W) P22y
780 NEXT

783 Vi:z2:HO0:=2

832 NLXI

822 1FP1>:18BATHENPS=P |~ ) 8IELSEP 3zP | +18¢
R42 CLb:FONI:JTOli:POKLliSSZ*(I#64).CV:N£XT

closely compare to an iso-
tropic source better than
most and has been my ma-
jor line of study with this
program. Second, the add-
ed beaming effect intro-
duced by radiation outside
of the plane in which the ar-
ray lies, is not considered.
And third, the problems of
mutual coupling among the
elements in the array are
not considered.

Even with these assump-
tions, the program closely
describes the field-strength
patterns from every com-
parison made to date, and
their being neglected
should not alter much the
pattern or gain of any
amateur antenna attempt-
ed.

1284 LEXT
l4ce GOTO 1162
1422 END

| have cataloged over
200 polar plots using a
similar program written in
Fortran, for variations of 2
to 10 elements. In all cases,
they are essentially iden-
tical to other published pat-
terns.

If the reader does not
cherish the thought of re-
typing the listed program, a
cassette on quality tape is
available from me for
$8.00.0

Bibliography

1. “HP-67/97 Plots Antenna’s
Polar Pattern,” Electronics Mag-
azine, September 13, 1979.

2. W. L. Weeks, Antenna Engi-
neering, McGraw-Hill, 1968.

3. J. Kraus, Antennas, McGraw-
Hill, 1950.

4. ARRL Antenna Handbook.

1442 LLM:FNIHTNYS;:PNIHI"EL.'";Tﬂu(lﬂ);"PNNSL";Iny(zﬁ);“ANUL;":
Tnu(4:);"nmPL.";Tnu()ﬁ):"SPACXHh":Pn]LThYS;
1462 FOn [:hTUNI:RN[“T[;THL(IQ):N([):TAJ(EB):O([);TAJ(Q:);A([):

TaB(56);BCI)shEaT s IRTnYS;

148¢ niidnn
1535 PHINT®CU 0L 33 tRETURN

1520 FOk 1:=CU Tu 369 ~TEPRAI2RINTGL ,BL 53 e XT sRETUKR

1542 CLLICLEAN: nJN i8S

1562 FOn PLz2 Tu nI+]:IF o (PL )>0G ,BG =k (PL )s N XT

1582 CL.
| I

1622 AAzXX«b(HL ) /£G«56+64

160 YYSLINCOCHL D ontl ) et (HL ) UG =] 8+

Pk[hTeill,"J“;:Pn[NTvQQl,“9:“;:PKILT5448,"IB:";:Pﬂlhiao
sFOM HLz2 TO NI:XXZUCSCOGHL ) «iu )

2EIULT (AXK, YY) 3007 (XA+1,YY+1):o

ET(AA-I.YY-I):bET(AA#I.YY-I):SLI(XX-I.YY*I)

1643 NeXT aL

1662 FOnt v:17022: SET(G4,22):LET(65,25):5:7(65.21):JL1(65,51):u£
TC63,23) sNEXT 2 FON JJ:IIOZU:NESEI(65,25}:4LLLT(GJ,hl):NLSLT(6>,hl)
ta2S5k1 (63,28) sNeXT ¢ IF INKEYS="" PRINTE896, KIT AlY AcY TO™§ sPHINT

€962, "CON INUL"; :GOTOI1663LLSE 1163

1682 FOn PL=2TONI+1:IF o (PL }>3G ,8G =0 (PL ) : NEXT

1702 PRINTO896,"nIT ANY AcY TU™
=""THEN W0T0 1722
1722 LLS:PRINT@S1," 3"

1,7278";

P SPRINTE962,"CONTINJE ;s 1F INKeYS

:PNINT@SS],"98”;:PNINI@448,”IBZ";:Hk[hTwJ

1742 FOn ﬂL:ﬂTONI:XK:LOS(O(NL)lRD):xX:xxaB(NL)/BG*iS*GA:YY:th(O
(ﬂL)'nb)‘u(NL)/DG‘IB*ZC:SET(KK,YY):SLT(XK’I.YY*I):b;T(XA-l,YY—l):
:LT(KA*I,YY'I):§LT(XK-I,YY#I):S.T(GQ.J&):L;XI

1762 nETdnn

1782 CLS:FRINTLNNS(CJ):PNINT&?JZ,"HAM-";:fUNI:lTuG:Z:NEXT:PNIHT@
>32,LS:PKINT@5JB,”-TENNA”:FOKI:lTCSJS:HLXT:Pd[NTeiJB,di:PRINTe)JE

'"Hum-";:FUNI:lTOJJJ:NEKT:PNINT@iQJ,"TLhNA”;:PNIh]@SSJ,"”

3 :FORUz

1UB:PRINTsFORT = ITOU3A2:NLXT s Ne XT :GOTO 1 8l
1822 PKINT@518,"Pulait PLCTTING PROGRAN™ sPRINTECS5E6, "FCR LnlvEN an

anYL":160Tu 1822

862 rORI:=15828TU15871:POREL ,Cri: NEXT

880 CRINT@S11,"2"; :PRINT®991, " 92"; :PRINTGA48, " 182" ;;
PHINTO 81,272 ;

908 PRINTE962, "PLOTTING:™;

922 FOH =2 TO 362 STcP2

942 IF F122 THEN GM(4)=GN (M)

364 GN 1)z (25/2N) «GN (M)

982  PKINTG9&8,M;

1320 X:CUS(McND)«GN(H)‘Z.5:IFX<-64.X=-64:IFX>64.X=64
1222 Y:&IN(HGND)-GN(ﬂ):IFY<-2$,Y:'25:IfY>25,Y=ZS
1242 SET (64+X,23+Y)

1262 NexXT

1382 Db:ldl(LOG(ZH)/LOG(Iﬂ)):FB:lﬂl(LOG(GK(Pl)/GH(PS))/LUG(IJ))
1123 IF Fl=23 ThEN D B

llgd PnInT®a, s ZL° :NI::PRINT@QS."GAIN:";:PNINTUSINGF&:DC::PN
INT™ Dn";:PﬂINT@SiI,"F/D:";:PNINT@I&IZ.USINGFS;FB;:PNINT" Ds*™;
1142 F 1=}

1162 PRINT@B96,"HIT ANY KEY FOK”;:PRINT@SSZ,”OPTIONS LIST";

1182 1F INKEY3=""THEN GOTO 11823

1229 LLS:PNINT@Q,”ENTLR";:PRINT@SQ,"l) PLOT PATTLNN";:PRINT@IZS,
*2) GAIM eJEnY 32 UEG.";:PRINT&ISZ,”S) GAIN EVEKY 2 DEG,”3:PRINTG
256,74) Ned START"::PNINTQSZJ,"i) FLENMENT PLACENLNT";:PRINT@SSQ,”
6) cLEMENT DATA®

1222 X=23Y= Qs INPUTLL:IFLL =1 ,21= 28ELSE IFLL=38,uz2

1242 ON LL GOTO 840,1282,1342,1542, 1563

1262 GOSUb 1442:30T0 1162

1282 CLLU:PRINTTAB(22)"SYNOPSIS OF GAIN DATA™ :PRINTHYS;

1538 u=3diRbr DeunEe STEP

132€ PrIM], "beurEE™, "PWR, GAIN.","™DB(1) GAIN®

1349 rOn1=2TL36¢ STeP J

196¢ PNINTTAH(IG);I,:PNINTUSINGG$;GN(I),:IFGW(I)>:CPNINT,lﬂ«(L
OuCutiCI)) /L0OG(L2))

1829 PnInTe964d,"
CLLosPrINTLAND (28)
1832 PrRINT™ THIS PROGHAN LelS THe UStn DeSIGh HIL OWN PHASED
ANTENNA ARNAYS JP 10 |2 ELEMENTS, OKE ELEVIENTS MAY BE JSED o
Y CnANGING THE *12°' IN LINE 283 T0 THe DeSIRED NUMBEN OF ELEMENTS

1979 ~ b.C.MITCAELL - KBUR"; FUKIZ1TO15228: NeXT:

1842 PRINT™ TG OESIGN WN ARRAY, PLACE THe ELeochTS OJT mo JE

Slueb JUING A "BIRuS EYE® VIEW OF Tne AMRAY AND wN X-y COORDINAT
e UYSTEw WITH J-DECREEw AT THe WIGHT 273 AT TOP, 182 nT LErT AND
3¢ DEGHEEAT BOTTOM,”

IR52 PHINT ™ THE PROGRAN WILL ASK YOU PHASL ,ANGLc ,AMPLITJDE n
Mo SPRUING Prase 1S (=) FOR LAGGING PHASL ANU (+) FOK LimuING Pl

AVL PHASE 1S IN LEGREES FROM THE RLFemehCl ELedENT. CHOOLE ONE E
Lewikbl OF THe AnrAY nS n HEFERENCE .®

1855 PrINT$962,"AIT £NTER TO CONTINUC® ;:INPJTUJS :CLS

1862 PHINT™ (ALL MEASURESENTS FOR THE UTHen ElenenTs <ILL o
TareN FAOM THE RerfcRENC: ELEMENT CHOSEMN ). ANY ELt®cNT WILL w0, Tn

o nNale Iv THe ANGLE oETWEEN THE (JIDEGHEE HEAUING OF YUJR X-Y CO

onlLIMnlL, "3

151 PrINT™ Tne HEFERENCE LEMENT WHICH IS ALWAYS nl The CeNTER

ur THe A=Y COOHLINATE, aND Tre cLEweST I QJESTION,™

1872 PaAINT ™ T AMPLITUDE 1S THe WMUUNT OF POWcK “HILA THo

ELeMENT IN JJELTION ARECEIJLS LOMPWHED TO YOJr KeFerceNCE., IT IS &
AricwvEy  nu A RATIO, THE AEFERENCE FLEMoNT nLWAYS GEIS sl POWE
n L0 Ir”

1675 PalNT™ clewetT 2 WEne TO uwel TWICE AS wdln PuWent, YOUr INPJ
boAUdie o (L) rOn anPLITJUE JTHE UPALING IS5 noW FAR THe ELewtNT |
N AJeoTION [ FrRUK THe HEFEMENCE IN LEGHZES *

1€8¢ PrlINT” wEE PUJP-LHEET FOR ANY LAYOUT PrUbLENS .

1890 PnlNie962,“nIT ENTEX TO CONTIMUE™; s INPUTJUS:ICLS
19c8 neldnd

Program listing.
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baud without missing one
character. If you have to
take the printer off line
(out of paper, etc.)), the
computer will loop in the
program and never lose
one character.

Relocating the program
to another location should
be easy, as the program is
completely relocatable.
This program is a subrou-
tine, so all you have todoiis
load the A accumulator
with the ASCII character to
be printed and execute this
program using the BSR in-
struction (BSR #$C4A8).

Program Description

The program’s main line
starts at LOC. ‘C4A8’; it
ends at LOC. ‘C4BC’. After
the ACIA device has been
tested to see if it is free to
receive more data, accu-
mulator A is stored in the
device’s data register
‘801D’. The program then
performs a subroutine that
tests the interrupt (hand-

shake) codes (LOC. C4BD
through C4DE).

This interrupt subroutine
not only takes care of the
interrupt codes, but also
deals with an inherent tim-
ing problem automatically
created by the moving
printhead and data trans-
mission. TAG “TIME1” and
“NEXT1” will adjust this
delay | mentioned. Did |
say delay? | mean timing.
TAG “BITDLY” adjusts the
timing problem. Decreas-
ing or increasing the 04
count may cause the inter-
rupt subroutine to miss the
handshake signals (hex 11
or hex 13) and, therefore,
cause garbage to be print-
ed.

TAG “CLRDEV” really
does not need any explana-
tion, as it initially clears
and programs the ACIA de-
vice.

Now I’'m looking for a
way to use the SWTP CT-64
at a higher baud rate, say
4800.0

[ microcomputing

Send me one year of

80 Microcomputing for

iUSt $15. (1 save over 37%.)

| prefer 2 years for $24. ¢ save 50%)
| prefer 3 years for $36. 1 save 50% off the newsstand price)

The magazine for today’s
biggest selling computer.

New subscription Renewal
Payment enclosed $ Bill me
Visa Master Charge Am Express

Card #

Interbank # Exp.date__

Signature

Name

Street

City State Zip

Canada same as US rates. in US funds
Other foreign $20 one year only. US funds

(*TRS-80 1s a trademark of Tandy Corp.)

305B6

80 Microcomputing* POB ¢81°Farmingdale NY 11737
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BW-2630
Battery Tool

BW-2630 $19.85
BT-30 $ 3.95°
BT-2628 $ 7.95*

BW-2630 BATTERY TOOL

The new BW-2630 is a revolutionary battery
powered wire-wrapping tool. The tool operates
on 2 standard “C” size NiCad batteries (r-ot
included) and accepts either of two specia_ly
designed bits. Bit model BT-30 is for wrapping
30 AWG wire onto .0R5" square pins ; BT-26R8
wraps 26-28 AWG wire. Both produce the
preferred “modified” wrap.

Designed for the serious amateur, BW-2630
even includes both positive indexing and
anti-overwrapping mechanisms features
usually found only in industrial tools costing
five times as much. Pistol grip design and
rugged ABS construction assure performance
and durability. In stock at local electronic
retailers or directly from

OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(212) 994-6600 Telex 125091 &2
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If 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.

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
far 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, if 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 gallons more the trip will take, how much longer

MAIL ORDER MICROS ...

Dept. 573 © PO Box 427 ® Marlboro NH 03455
Phone: (603) 924-3041

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 crulse 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 10 everything except the cigarette
lighter. Until you've tried computerized travel you haven't found out how much fun driving can be. It will work
on any car not having fuel injection and there is a front-wheel drive accessory gadget available for only
$4.40-#P001 {regularly $5.50)

The price tor the Compucruise Is regularly $199.95 and abargain at that price. We'll sell you one of these
fantastic gadgets for $159.95 with cruise control (Model 44-#P002), and $127.95 without (Model 41-#P003).Send
money and start having fun!

Ever had your car stolen?
The first reaction is one of disbelief

...Yyou know it was right there!

What you want 1s a modern combination lock on your ignition
The Steal Stopper. It's easy to install and almost impossible to
defeat. You can by-pass it. if you want, for parking attendants or a
car wash. Other than that, you get a secret four digit code and only
will then be able to start the car . . . even if you have the keys in
the ignition

This protection retails for $50 but we have a special for you at
$39.95 Don't procrastinate. Order #P004

Note: This product works best on Detroit cars. Mazda RX7
owners must order additional module, #P008, which costs $8. The
Steal Stopper can be modified for Mercedes, Porsche, Ferrari, or
other high performance European cars by returning unit to
manutacturer with $3. They promise quick modification and return

Steal Stopper

PROCESSOR TECH
HARDWARE
4 Processor Tech Video
Display Module — Memory
mapped video for S-100. ex
cellent condition
#D009-$144 each

PROSCESSOR TECH

OFTWARE
2 Processor Tech Extended

# Disk BASIC—This is full
disk BASIC on 8" disk for
HELIOS Il disk controllers

PROCESSOR TECH SOL

4 SOL Computers —8K RAM
Monitor, §-100, exceltent
condition. #D0045-$950
each
TREK-80 on cassette for
SOL - This i1s one of the
best real time space games
available today. needs 8K
#D005-$11 each
Electric Pencil on cassette
for SOL — Word processor
needs BK #D006-$80 each

MOM’S SOFTWARE
SPEED READING
COURSE
A tachistoscope simulation
which enables the user 1o in-
crease reading and compre-
hension speeds. A must for

any TRS-80 16K Level Il
owner. Only 35 per cassette
Order #R2001

LIMITED SUPPLY
73 MAG. AUG. ‘79

BALLY GAMES

Bally vVideoCode Cassettes
They consist of two

games: Speed Math and

Bingo Math. #¥D029S-$10

each

ABACUS
Abacus Paperweight
Hefty. brass. excellent con
dition. #5024-33 SPECIAL
PRICE

with PTDOS and greater
than 16K #D0155-$70 each
Extended Disk BASIC on
cassette—This is the same

ontains controversial article|
You Can Watch Those Secret TV,
hannels.” Order #M001-$5 each

MICRO TERM
ACT TERMINAL
MicroTerm ACT Terminal

as previously mentioned for
the Disk BASIC from Pro
essor Tech Needs more
than 16K #D017S-$62
Extended Cassetie
BASIC—This includes ali
file operations. advanced
functions tor doing more
than playing games. for
SOLOS. CUTTER. and CON
SOL Monitors. #D016-$22
each
BASIC 5 from Processor
Tech—This 1s a simple
BASIC for a SOLOS. CUT
TER. or CONSOL Monitor
and 8K ot RAM #D013
$11 60 each
Processor Tech GAMEPAC
for above BASIC — Various
simple games. #D014-$10 00
each

ASTROLOGICAL
COMPUTER AND
4-FUNCTION
CALCULATOR

ASTRO

Gives you a fascinating look into
your personality traits. Compares
16 ditterent combinations
Matches your astrologlcal influ-
ences to any day —past. present
or future. Gives in-depth analysis
of your compatibility with your
boss, your spouse. your lover,
your child. Regularly $49.95
#P0020—$39.95 SPECIAL PRICE,

73 Magazine * May, 1980

Need a video monitor. up
to 600 Baud. good condi
tion. #50355-$190 each
SPECIAL PRICE.

COMPUCOLOR

HARDWARE
Compucolor Computer 8001
{use as computer or 75
MHZ Color Monitor)—8K
RAM, BASIC and DOS in
ROM, good condition
#50255-$1400 each
SPECIAL PRICE
Compucolor MiniFloppy

-5% inch, good condition
#50265-5500 each. SPECIAL
PRICE.
Compucolor 8K RAM card
— Static RAM, good condi-
tlon. #50275-$190 each
SPECIAL PRICE
Compucolor Floppy Tape
Drive—Uses eight-track car-
tridges, good condition
#50285-560 each. SPECIAL
PRICE

PANASONIC

TAPE DECKS
Panasonic RS261 US Stereo
Cassette Decks—with auto-stop
record level adjust, VU meters
used condition; all have had
heads replaced and aligned
#T001-350
Panasonic RS260 US Stereo
Cassette Decks—same as above
but also has bias switch for

chrome tapes. #T002-$50

(Plus shipping and handling.)

POLY-88 ACCESSORIES

1 Software on 5% "—This is

system software that re
quires a PolyMorphic Disk
Controller in a System 88
Cabinet. #D002-$100
Electric Pencil— #D003-380

ALS-80
ALS-80 Operating
system - This system re
quires 12K RAM from [
to FFFF as well as either
the SOLOS or CUTTER
t t A

mbler/Editor #D)18

$1160 each

NORTH STAR

HARDWARE
North Star Floating Point
BASIC card—With special
BASIC. new. #D00595-$270
North Star Floating Point
BASIC card (kit)— with
special BASIC, 5-100. new
#D0060S-$190

North Star Floppy Disk Con-

troller card—Single density
$-100. new. #D0061-$248
$-100 Edge Connec-
tor—Gold Contacts. new
#D050-$2 each

Extender Card for $-100
{kit)— New #D0515-$20
each

POLYMORPHIC

HARDWARE
PolyMorphic Video Terminal
Intertace—Memory mapped
video for $-100 bus. good to
excellent condition
#5044-3150 each. SPECIAL
PRICE

PolyMorphic S-100 Cabi-
nets—Nice 5-slot S-100
mainframe, good to excel
lent condition. #D049-$248
each

ICOM
DISK DRIVE
ACCESSORIES

ICOM PROM and 8" Disk
for SOL FDOS—This disk
requires an ICOM S-100
Disk Controller instalied in
an S-100. #D031-$160

ICOM CP/M on 8" Disk for
$-100— Requires an ICOM
$-100 controller in an S-100
cabinet, #D0032-$100

ICOM FDOS:Il on 8" Disk
for S-100—Requires an
ICOM S-100 controller in an
§-100 cabinet, no documen-
tation. ¥0D033-$180 each
ICOM FDOS:It on 5% " Disk
for S-100—Regquires an
ICOM $-100 Mini-Floppy
Controller in an S-100
cabinet. #D034-$168
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IMSAl HARDWARE

IMSAI| 8800 Mainiframe
S-100—Excellent condition.
#00087-$839

IMSAI 80/15 S-100 Develop-
ment System—Partially
assembled, needs a CPU
card. excellent condition
#S0088-$525 as 1s. SPECIAL
PRICE

IMSA| 80/15 S-100 Develop-
ment System—Kit. main
frame cover missing. needs
a CPU card. excellent con
dition. #50089-$500 as 1s
SPECIAL PRICE

IMSAI 4K RAM card—S-100,
good condition. #D00SS
$89.60

ASK MOM

For details ol October 1980 Asian
and European Electronics Tours
Info #(x h

VERBATIM MINI DISKS

*

For TRS-80. Pet. Apple
Please specity which)
10 PACK—ONLY $26.00
#P007 MOM'’s ofters the
Best for Less Again

IMSAI

PARALLEL IO CARDS

IMSA{ Parallel HO card
4.4— Four parallel ports
$.100. excellent condition

#D00935-$176

IMSAI
SERIAL 1/O CARDS
2 IMSAI Serial #O card 21

#* (kit)—One senal port. full

contro 232 control

S$-100. new. #D0092S-$90

IMSAI SOFTWARE
IMSAI IMDOS V2.02
N
tat

M
M
[

TARBELL Cassette Inter

* tace(kit) Ka y

MAIL ORDER MICROS -
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Dept. 573 ® PO Box 427 ® Mariboro NH 03455

Phone: (603) 924-3041

HEAD ALIGNMENT KIT

Best cassette recorder tape head

alignment kit available. Solves

loading problems. #K001-only
$9.95

PHONE INTERFACE
5 Novation Modem

#3102A—Connects to any
phone. orniginale only. good
condition #5021-$165 each
SPECIAL PRICE
Novation Modem #43—Con
nects to any phone
orniginate only, good condi
tion. #50235-$155. SPECIAL
PRICE

VECTOR GRAPHIC

Vector Graphic ROM/RAM

# card- 12K emptv ROM
ket K RAM
t " 1

Vector Graphic Analog In-

terface — Allows hobbyist Ic

intertace analog exper

ments, S-100. new. #D0079

$79 20

TDL ZAPPLE
TOL ZAP 1K Monitor—S
s+ ple monitor #D0073S-310

INSTANT SOFTWARE

HALF PRICE SPECIAL

CLOSEOUT—ONLY %4
TRS-80, Level |, Games

Knights Quest/Robot Chase 4K

#1S10003

Cave Exploring 16K-#1Si0010

Doodles & Display 16K-#1SI0030.

Fun Package | 16K-#1S10041

TRS-80, Level |, Finance
Status of Homes 4K-#1S10012

TRS-80, Level II, Hobby
Model Rocketry Analyzer

Inventory
Clearance

BOOK CLEARANCE
UP TO 50% OFF

Take a Chance with Your Calcula *
Lit m-put ner) #BK1(
was $8 95 now $4.50
Chemustry with a Computer (Edt
mp-publisher) #BK101 was
$9.95. now $5 00
te tiona elot
publisher) #BK1018— was $5.95
ow $3 00
FORTRAN Programming (Came
ot-publishe 9- was
$7 95. now $4 00
FORTRAN Workbook (C
jblisher} #BK1020 — w
now $2.50
A Quick Look at BASIC (Camelot
publisher) #BK1043— was $4 95
now $2.50

$4 95 *

am Microcomputers
Sams-publisher) #BK1027 —was
$8.95. now $4.50

TDL SOFTWARE-DISK

1 TOL FDOS & SuperBASIC

#* on 8" Disk—This requires

an ICOM Disk Controller

and at least 20K of memory 1

plus a ZAPPLE Monitor in *

an S-100 Cabinet (Altair. IM

SAl. etc.). #DD065S-$125

TOL System Software on

5%" disk—This set of

system software requires a

North Star Disk Controller

and a TDL Systems Monitor

. i1 e
12K BASIC. Relocator/Link
ing Loader. Z-80 Editor. and
Text Processor #D0066S
$170
TOL System Software on
5% " disk— This I1s the same
as above. but does not re-
Board |. #00067S-$190
TOL System Software on
5% disk—Again as above
but reguires a HELIOS Disk
Controller and the TDL
Systems Monitor Board )l

quire the

HONEYWELL

Honeywell ASR-33 Commu
nications Consoles wi

MOUNTAIN
HARDWARE

Mountain Hardware AC
Controller—Remote AC out
let control. $:100. new
#D040S-$90 each

HEURISTICS
SPEECH LAB

Meuristics Speech Lab
$-100. used. fair condition
#50425-390 as 1s SPECIAL
PRICE

Heuristics Speech Labs
S-100. new. #D043-$151
each

CALLBOOKS

1JS-4CX0t-was $16.95, now $15.25
DX-#CX02-was $15.95, now $14.35

SHUGART
MINIDISK DRIVES

Shugart MiniDisk Drives
No cabinet, good condi

tion. #S037-$300 each

SPECIAL PRICE.

#1S10024 (not I} #D0068S-$170

#DO0B A
BRAND NEW* TRS-80's
and accessories at FANTASTIC SAVINGS

$730 WTRS.001 | FRICTION MODEL PRINTER
16K EXPANSION UNIT $425 #TRS-002 | TRACK MODEL PRINTER

32K EXPANSION UNIT $525 WTRS-003 | LINE PRINTER 11l (AND CABLE).
DISK DRIVES. = $425 each (Specify which drive you want) #TRS-004 | MOD 11 64K

SPECIAL
discount

Prices include 20 discount

PRICE includes more than 20 $889 WTRS.005

$1350 #TRS-006
$1550 #TRS-007
$3400 #TRS.008

sheck. money order, of credit card) for
lear bank). ADD $2.50 PER ITEM for

LEVEL )l 16K COMPLETE
Quantities are limited, immediate retund if
ordered item 1s no longer available Please
read terms below
TERMS: Shipment normally within one week of receipt of your order (with cashier
microcomputer and three weeks for accessories (Checks take tw weeks extra t
HANDLING Everything will be sent to you with UPS frexght charges COLLECT

“NOT UPGRADED USED OR RECONDITIONED LEVEL I's WITH OLD KEYBOARDS BUT BRAND SPANKING NEW
TRS-80's IN FACTORY CARTONS WITH FULL FACTORY WARRANTY! COMPARE PRICES AND QUALITY AND ORDER
FROM MOM's

TERMS: FOB Mariboro. NH USA Limited
stock: everything guaranteed as descrnbed
you pay postage on returns PRINT order

learly. Minimum order $10 plus $2 50 ship
ping and handling charge 1in USA only
DOUBLE THAT ELSEWHERE Orders over
$50 add 5% for shipping In tinenta
USA. 10°. elsewhere (we will refund ex
cess). Orders shipped UPS or insured ma

only No CODs please Send US tunds by
heck or money order For credit card pur
chases, add 4%. list AE, MC or VISA, num
ber, and expiration date. Mail to MOM's
Department 573. PO Box 427, Marlboro NH
03455,

SIMULATED SURVEILLANCE VIDEO SYSTEMS

Since the video camera systems are totally psychological, that is, the visibility and suggestion of video cameras is what
deters the thief's desire 1o steal. all that is really needed Is a device that appears to be a functioning video camera. The SSV
System provides the businessman with the same deterrent to crime as real sy stems at a fraction of the cost, because the

~ameras and alarm boxes are empty of electronics, but would-be crooks don't know this, and SSV Systems are extremely
realistic in detail. Some scan back and torth and all have red neon lights. They feature easy instailation, mount on any wall
have metal construction throughout, with wrinkle finish paint, all aluminum lens barre with t-stops, footage markings. and

onvex optics. simulated coaxial cable and wall plate. manufacturer's unconditional guarantee, plus warning stickers in
cluded with all orders

SVS 900 Scanning camera features 155 degree scanning action. long-life quiet. 1 rpm motor only $100 (regularly $119.95)
catalog #P0010. SVS-880 stationary camera is adjustable to any angle for fixed view coverage with mounting brackets and
hardware. only $50 (regularly $58 95) catalog #P0011; or go first class with the SVS-2000. which has a soft blue finish with
satin mylar trim only $105 (regularly $124.95) catalog #P0012, the stationary version is only $55 (regularly $62.95) catalog
#P0013. Alarm boxes are only $20 (regularly $24.95) catalog #P0014 and complete your look of having real surveillance
equipment Installed at your business. home or office

Condition of Inventory:

New = original container

Excellent = new, but not In original
contalner

Good = tested or used In store

73 Magazine * May, 1980 103

+~ Reader Service —see page 226



Dave Ingram K4TWJ
Eastwood Village 1201 South
Rte. 11, Box 499
Birmingham AL 35210

Hustler Minibeam: the Mobileer’s
Secret Weapon

— two-el beam fits in your trunk

One of the most useful
and convenient
accessories of interest to
many amateurs is a fold-
down minibeam antenna. A
portable and efficient gain
antenna solves numerous
signal radiation problems
tor traveling amateurs,
weekend vacation enthu-
siasts, or amateurs with
limited space. Most mini-
beam antennas suffer two
distinct problems which
limit their use by today’s
“on-the-go” radio amateurs
Either they are too large to
be easily transported and
quickly erected by one man
or they require a large num-
ber of parts to be assem-
bled before each period of
use. Consequently, many
amateurs merely use simple
dipoles or mobile whips for
their portable activities.

The Hustler Minibeam was
devised to provide a solu-
tion to this dilemma.

This antenna described in
this article provides up to 5
dB forward gain, may be
operated on the 20-, 15-, or
10-meter bands, and will fit
comfortably in one corner
of an auto trunk. The vaca-
tioning amateur can un-
pack, assemble, and erect
the antenna in less than fif-
teen minutes, and the ap-
proximate cost of this array
can be under forty dollars.
This two-element beam
also may be operated as a
rotary dipole for the 40- or
80-meter amateur bands, if
desired.

Theory of Operation
Basically, this antenna is

a two-element yagi of re-

duced proportions. Center

Photo A. The knock-down Hustler minibeam can be re-
moved from the trunk of a compact auto and be in use on a
moment’s notice.
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loading of each element is
provided through the use of
Hustler mobile resonators,
and most of the beam’s
aluminum tubing is sal-
vaged from an old CB beam
antenna. While this small
array may be fed directly
with 50-Ohm coaxial cable,
a 50-Ohm unbalanced-to-
balanced balun trans-
former will substantially
improve overall per-
formance.

The requirements for a
two-element yagi are rela-
tively simple: The driven
element must be ¥ wave-
length long, and the para-
sitic element must be either
5% longer if it is used as a
reflector or 4% shorter if it
is used as a director. The
close-spacing distance be-
tween driven and parasitic
elements should be approx-
imately .15 wavelengths for
a reflector and 1 wave-
lengths for a director. As we
have learned through the
use of triband minibeams,
however, less-than-opti-
mum element spacing is
often quite acceptable.

New-Tronics mobile an-
tennas have proven their
outstanding ability through
numerous years of service,
and this minibeam antenna
performs with almost the
class of its full-sized coun-
terparts. Band changing is
accomplished by exchang-
ing resonators as necessary.
Additionally, 40-meter or
80-meter resonators may be
used with the driven ele-

ment proper to afford the
rotary dipole option. Res-
onators used with this an-
tenna are not subjected to
the stress of mobile ac-
tivities, so damaged and
electrically restored res-
onators should work very
well in this array.

Rather than adjusting
element length for res-
onance at the desired fre-
quency, the beam’s res-
onators are tuned by mov-
ing their tip rods and mon-
itoring resonant frequency
with an antenna noise
bridge or indicator. Once
these positions are located,
a notch is filed in the res-
onator’s tip rod for future
reference. The antenna’s
driven element may be ad-
justed for operation by
merely tuning for a 1-to-1
swr at the desired frequen-
cy. Assuming 20-meter res-
onators are employed, the
driven element should be
tuned to approximately
14,250 kHz. As shown in Fig
1(a), this equals an approx-
imate length of 32.84 feet
A comparable reflector ele-
ment will be approximately
5% longer, or 34.48 feet in
length. In Fig. 1(b), we find
that this length equals a res-
onant frequency of
468/34.48, or 13,570 kHz.
Since this frequency is be-
low the resonator’s range,
each side of the reflector’s
elements must be extended
slightly. This is accom-
plished by varying the
screw-stock length for



1/2 wavelength (ft.)= _ 468
FqQ (MHz)

Fig. 1(a). Determining ele-
ment length.

coarse adjustments and ad-
justing resonator tip rods
for fine tuning. While the
parasitic element may be
adjusted to act as a reflec-
tor (lower resonant frequen-
cy) or as a director (higher
resonant frequency), a
slightly higher forward gain
will be produced when us-
ing a reflector element.

Concept of Construction

Rather than presenting a
step-by-step-duplication
procedure here, | will de-
scribe this antenna in a
manner which will allow
personal ingenuity and
available parts to be used
to maximum benefit. You
can “mix and match” ideas
as you like.

The dipole (driven) ele-
ment should be construct-
ed first, since it may be
used independently or as a
reference to ensure that the
other element is properly
adjusted to its respective
frequency.

As shown in Fig. 2, the
driven element should be
insulated from the boom by
whatever means you find
convenient. !f you can’t sal-
vage these parts from a
damaged CB beam, a short
length of PCV plastic pipe
may be used. An old boom-
to-mast plate may be incor-
porated for element mount-
ing, and it will serve double
duty should you also desire
a rotary dipole arrange-
ment for 80 or 40 meters. A
section, or sections, of
aluminum tubing totaling
53.75 inches (the length of
the New-Tronics Mobile
Mast, MO1 or M02) can then
be inserted and secured to
the PCV plastic pipe.

Each end of these alu-
minum sections is fitted
with screw stock (from any
hardware store) which
mates with Hustler res-
sonators for the desired
band of operation. Holes

468
1/2 wavelength (ft.)

FqQ (MHz)=

Fig. 1(b). Determining reso-
nant frequency.

may be drilled through the
PCV pipe and aluminum
tubing, and sheet metal
screws with balun or feed-
line connection lugs insert-
ed. In order to ensure porta-
bility, my driven element is
broken into three sections,
eachslightly less than 3 feet
in length. Each section is
marked at its insertion
length, and screw-type
compression clamps are
used to secure the element
when assembled.

The parasitic element,
complete with boom
mounting assembly, may be
secured from an old CB
beam. Many of these arrays
employ swaged elements
which mate perfectly with
the screw stock which is in-
serted in their outer ends.
Since these element sec-
tions are not insulated from
the boom, they may be re-
moved at that point for
transportation and rapid re-
assembly. Each end of the
screw stock-fitted sections
should be slotted with a
hacksaw and fitted with
screw-type compression
clamps. Approximately 12-
to 16-inch lengths of screw
stock should then be insert-
ed and the clamps tight-
ened only enough to hold
them securely. A final
tightening will be accom-
plished after the element is
tuned to frequency and its
position marked with a
laundry marker pen. A con-
struction procedure similiar
to the above is satisfactory
for conventional aluminum
tubing assemblies, also.

The boom may be sal-
vaged from a CB beam, or a
piece of aluminum shower
curtain rod may be utilized.
As | have learned from a
variety of minibeams mar-
keted in recent years,
several variations of boom
lengths may be acceptable.
I, however, have realized
good results using a 6.5-foot

12 10.5' nz'ﬁ
" 38 3/4 Ax2E-2 ;i 35 3/4 1
£ H 1 8.
—tee
RM20, ETC ';’-'."
5 SCREWSTOCK B B

1111

T ln L ET
M ScREwsTOCK— "M 20 ETC

ELEMENT TO BOOM CLAMP

ANTENNA CONNECTIONS

f—B800M TO MAST

ELEMENT TO BOOM CLAMP
/ scRewS?ocx]

SCREWSTOCK
&Y
RM20, ETC Ny I _Jnuzo. ETC
8" 52 75'——4 L———az 75° 8"
I—— VARY AS NECESSARY (SEE TEXT) —I

Fig. 2. Electrical/mechanical details of the Hustler mini-

beam.

boom. This length is ap-
proximately .15 wave-
lengths at 21,300 kHz: a rea-
sonable compromise for
20-, 15-, or 10-meter opera-
tions. The boom may be cut
in the middle and fitted
with a connecting sleeve
and mast-mount assembly
for portability. (Due to lack
of time, | haven’t yet added
this feature to my mini-
beam.)

Tuning and Adjustment

Once the antenna is con-
structed, it may be tuned
and marked for later reas-
sembly and use as needed.
Each end of the driven ele-
ment should be adjusted to
measure 53.75 inches from
center to tips of screw
stock. Resonators for the
desired band should be fit-
ted and tuned for minimum
swr. Next, resonators and
screw stocks for the para-
sitic element should re-
place those on the driven
element, and they, too,
should be tuned to their
respective frequencies—

about 5% lower than the
chosen operating fre-
quency. Since the Hustler
resonators may not quite
reach the parasitic fre-
quency, screw-stock length
should be varied in 2-inch
increments until tip-rod ad-
justment range is acquired.

After parasitic resonators
are tuned to the calculated
frequency, they are marked
and inserted into their re-
spective parasitic element
sections. The driven ele-
ment is then reassembled
with its pretuned res-
onators, and the basic tun-
ing is complete. A final
tweaking may be accom-
plished with the aid of a
field-strength meter. The
parasitic resonators are
then carefully adjusted
while monitoring forward
gain. This procedure is iden-
tical to any beam antenna
adjustments, so it need not
be repeated here.

Additional Notes

The easiest and quickest
way to tune all elements of

t 5378" =|‘ -l: 53758° J
3571(“\ 345 £ -;]575'
|
B 1l
Con
HUSTLER i HUSTLER
cLAMP [ cLAMP
RESONATOR —~ 5 RESONATOR
10.8° ———f
PCV PIPE
secnon\‘—./ secTioNn(D Qsc/non@

Fig.3. The three-section breakdown of the driven element

(see text).
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2 METER AMPLIFIER

CLASS C
PA 1-10

$79 95

Works with all hand held and portable units. .- 324
1-3 watts in, 10-25 watts out, 4MHz band width.
Operates from 12-14 VDC. Solid state RF switching.
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20-18-10 bands 4 trap --- 23 % whh 90 1t AGSBU coes - connector - Model 100

SEND FULL PRICE FOR POST PMD INSURED Dtl. N USA. (Cono.l s $8.00 axtrs for postage -
clericel - cusiome - etc.) or ofd: VISA Bank Americerd ASTER CHARG( AMER. EX -
PRESS. Give number and ex Ml Pnl 300 236-5333 DAM . ‘PM wesk days. We ship In 2.3 days
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this antenna involves using
an antenna noise bridge
and general-coverage re-
ceiver. The noise bridges
manufactured by MF]
Enterprises and Palomar
Engineering are ideal for
this operation. Complete
antenna tuning procedures
are included in the MF) and
Palomar instruction man-
uals.

Assuming band-to-band
color coding is used to
mark element positions and
resonator tip rods, the col-
lapsed beam can be recon-
structed within a matter of
minutes. Mobiling ama-
teurs carrying an antenna
similiar to this array in their
autos are thus ready for
hilltop DXing

While | haven’t (yet!) in-
vestigated the possibility of
using an extended boom
and trying a 40-meter beam,
the concept looks very
promising.

Sections of aluminum
tubing salvaged from a

6-meter or CB antenna may
replace parasitic element
resonators when this array
is used on the upper part of
10 meters. Merely calculate
their approximate lengths
and install tubing in the
place of the resonators

Conclusion

The pint-size beam
antenna described in this
article is an outstanding
performer for any amateur
setup. This little gem can be
stored and used as re-
quired, with minimum
assembly and tuning time
required. The beam will
substantially outperform a
dipole or vertical, and its
cost is quite reasonable.

I would like to thank Er-
skine Jackson WA4CEC for
his clever ideas in the con-
struction of the beam’s
driven element. Jack op-
erates mobile and portable
quite often, and this fold-up
concept was his ideal solu-
tion.

Hustler is the choice of those who know
quality. Because we're known for precision
engineering and electronic expertise.

antenna. And each model is the [
to outstanding long-range trans-
dealer and find out why!

Only the finest materials are used
result of years of design excellence.
\'g
mitting and receiving, Hustler
) v 305

to make a Hustler amateur [
From easy and precise assembly

quality speaks for itself. See your |
3275 North B. Ave., Kissimmee, Florida 32741

2-MB 5

Clearly the choice of
those who know quality.

QUALITY THAT
SPEAKS FOR ITSELF!

Hustler fixed station two meter gain antennas.

T
£
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Mike Colvin WD@AKB
1520 43rd Street
Des Moines IA 50311

Keith Greiner AK6Q
421 N. Pleasant Hill Bivd.
Des Moines 1A 50317

The Pope Comes to the Cornfields

—and lowa amateurs provide the communications

e o

Photo A. Charles Corcoran WBOURB consults with one of the 3,000 emergency health teams while Pope John Paul 11
(background) celebrates mass at Living History Farms. Red hearts and flags were used to help the public identify health
teams. (Photo by the official papal visit photographer, Ed Mulvin WBQIFF)
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Photo B. A portion of the crowd which came to Living History Farms to see Pope John Paul Il. Preliminary estimates in-
dicated that in this group there could be as many as 50 coronary heart attacks, six births, 10 deaths, and 10,000 faintings,
depending upon the weather. (Photo by WBQIFF)

sually, when hams

hear the word “disas-
ter,” they think immediate-
ly of tornadoes, hurricanes,
earthquakes, and other dis-
plays of the power of
Mother Nature. The Ama-
teur Radio Emetgency Ser-
vice is well kncwn to the
public for its activities dur-
ing dire emergencies of that
kind.

But large crowds of peo-
ple also can pose a life-
threatening emergency un-
der certain circumstances.
The prospect of such an
emergency seemed very
real to the planners of Pope
John Paul II’s visit to Des
Moines, lowa, on October
4, 1979. To amateur radio
operators in lowa, the
Pope’s visit provided an
unusual opportunity to
help avert a potential
disaster.

For two weeks prior to
the Pope’s official an-
nouncement that his tour of
Ireland and the United
States would include a stop
at Living History Farms in
Des Moines, city and

church officials considered
the visit to be a strong
possibility. Their initial ela-
tion was tempered by the
first official estimates of
the expected crowd—be-
tween 200,000 and 400,000
persons.

A crowd of such
magnitude in a large city
such as Boston or Chicago,
other stops on the Pope’s
tour, would be no greater
cause for concern than the
turnout for a tickertape
parade or other public
spectacle. But in Des
Moines, with a total popula-
tion of only some 236,000,
the prospect of doubling or
tripling its size for even a
few hours caused city and
state officials to become
very concerned that facil-
ities in the area would not
be able to handle the huge
crowds expected.

It was immediately clear
that the cooperation of
many volunteer groups
would be necessary to avert
potential disaster. Amateur
radio services were offered
to the Papal Visit Coordi-

Operators Participating in the Papal Visit Operation
Ralph Wallio WORPK, Chairman
Bob McCaffrey KOCY, Manpower
Keith Greiner AK0OQ, Manpower
Mike Colvin WDOAKB, Public Relations
Gary Liljegren WOSH, Control Manager
Charles Stover W8ZZM, Control Manager
Tom Hildreth KOBHTC, Control Manager
Operators in the field during the visit included the following,
plus others from the Des Moines RAA, the Southwest lowa
ARC, the Midlands ARES, the Northeast lowa RAA, and
groups in Story, Boone, and Jasper counties.

NOAJI WBODQN AlOK WAOTBG
NBSAKD WDOEBS WBOKXJ WBOTEY
KOAL WOEDQ WAOKZB wBeTIY
KOALD WDOEGR KOLHW WBOTOT
NOALX WDOENV KOLKH WBOTWW
WDOAMA WAOEYG WoLMP KOUAB
NOANP WAOFFZ WAOLTX WBOUCK
WAOAOR WAOFOG wBemBZ wBoUIU
WABAUX WDOFRE WOMHC wBoUOZ
WAOAWA KAOFRW WAOMIT WBOURB
NOAZ WAOGAZ WBOMMS WBeUUL
wB7BCI wDeGDO WBOMTZ KOVEB
KOBGJ KoGID wBoMUB WBOVLL
WDOBKO WBOGIL WAOMUG wBevul
WBOBLR WBOGHK WAONAA WB4aVWYV
WBOBOR wBoGXD WONKV WBOWOE
wBoBQv KOHFU NONL WAOWYW
WAOBRU KOHHF WBONSH woewL
wbesvC WDOHI! WBONVL KOXD
wDoeBvVG WAOHKT woeolIC wBeYoD
KAOCHK WDOHRC woomMvV WBOYTI
wBoCMC KOICM wBoOUL WAOYXM
wDeCPD WBOIFF KOPCG KOZAL
WBOCPR wolYyw wWBOPDX WBeZKU
WDOCSH WeIZK WOPKW WB9ZMV
WBeDEB WD9JCX WOPZN wgBezQcC
WAQDEI WBOJFF WBOQAM KezQ
WODLN wBoJGJ WBORMN WAOZUR
WDODOK KOJRQ WAORVD WBOZWE
weobQ wWBaJTQ WBOUFL
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@( SIMPLEX

PORTABLE AND MOBILE UNITS
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PORTABLE UNITS
SUPPORTING MEDICAL STAFF

WADNAA
NEWTON

CONTROL

1 CONTROL NETWORK /
147.60/00

146 52 AND
PERSONAL
CONTACT

INTERSTATES 35 AND 80
FIXED PORTABLES
SUPPORTING REST AREAS
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—
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Fig. 1. The Amateur Radio Communications Network shows the control network with
three sub-control stations and five distant stations (top right) reporting into it. While both
the Farms Control and Airport Control stations communicated with their teams on
146.52, no interference was experienced because the two teams were across town and

used less than one Watt of power.

Photo C. Committee chairman, Ralph Wallio WORPK,
coordinates with state officials from the communications
center in the basement of the Lucas State Office Building,
five miles east of Living History Farms.
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nating Team, a group of
city, state, and church of-
ficials, by the Des Moines
Radio Amateur Associa-
tion soon after news of the
papal visit was made pub-
lic. Shortly thereafter, but
only four weeks before the
day of the Pope’s arrival,
Ralph Wallio WPRPK was
contacted by the lowa
State Government request-
ing a preliminary meeting
to discuss potential ser-

vices.
The first meeting held

with state and city officials
included WORPK, WQSH,
WOZZM, and KOCY. It was
obvious from the start,
when the state requested
1,500 radio-equipped op-
erators, that local amateur
organizational and commu-
nicating capacity would be
tested beyond the usual!
Fortunately, the DMRAA
was not starting from
scratch. Local hams pro-
vide communications for
many annual events and
maintain two wide-area
coverage 2-meter FM re-
peaters. However, by the
time this first meeting was
over, it was apparent that

hams from all over the state
and beyond would be need-
ed to meet the manpower
requirements of the visit.

Organization was the
first order of business. A
special committee was
formed with WQRPK as
chairman, and duties were
delegated. Manpower re-
cruiting was the biggest ini-
tial job, and the task of call-
ing hundreds of amateurs
locally and in nearby states
was begun immediately by
KOCY and AK@Q. Emergen-
cy coordinators and club
presidents from all over
lowa were contacted. A
detailed request for volun-
teers was released through
the wire services. W1AW
was asked to broadcast bul-
letins requesting assistance.
In addition to contacting
Des Moines club members
individually, announce-
ments were made on the
weekly nets and in the
DMRAA newsletter, Static
Sheet.

Simultaneously, details
of the communications sys-
tem were worked out. Ama-
teur communications were
assigned to meet several
critical needs. Roving emer-
gency medical teams from
the local Heart Association
and Red Cross would need
communications from their
positions in the crowds at
the Farms and the Des
Moines airport, back to five
fully-equipped field
hospitals at those locations.
Further, a number of walk-
ing pilgrimages from park-
ing areas three to four miles
away from the Farms were
planned, and communica-
tions checkpoints along
each route were needed to
deal with crowd control
and medical problems.
Communications also were
needed at each parking
area so that shuttle buses
could be dispatched effi-
ciently to pick up new ar-
rivals. Finally, the lowa
Development Commission,
which is responsible for pro-
viding tourist information,



requested on-site communi-
cations facilities at in-
terstate rest areas to give
the inbound driving public
the latest information on
traffic conditions and avail-
able parking.

Through subsequent
weekly meetings of the
committee, myriads of op-
erational details were coor-
dinated. Command station
locations, equipment and
antennas, operating fre-
quencies, portable and
mobile location assign-
ments, base-station man-
agers and crews, and securi-
ty clearances were all con-
firmed. Throughout the re-
maining weeks, coopera-
tion from state and local of-
ficials was exemplary.
There was no doubt that
amateur communications
were to be an integral part
of the public safety plans
for the Pope’s visit.

On Monday, October 1,
just three days before the
Pope’s arrival, a final public
services briefing was held
which included top officials
of the lowa State Highway
Patrol, the National Guard,
several county and local
law enforcement agencies,
the FBI, the Secret Service,
the Red Cross, the Heart As-
sociation, and other organi-
zations charged with crowd
responsibilities. It was with
some pride that WQRPK
provided details of the
communications plan that
amateurs had put into op-
eration.

Final plans for the visit
called for the Pope to arrive
at the Des Moines airport at
1300 hours. He was to be
shuttied by helicopter to a
tiny rural church nine miles
south of Des Moines where
he would meet with the
church’s parishioners. From
there he would be flown to
Living History Farms on the
western outskirts of Des
Moines to say mass for
some 350,000 people. His
departure was scheduled
for approximately 1630

RESTRICTED AREA

BY A SPECIA{L STICKER

CLOSED TO ALL CARS AND TRUCKS
EXCEPT THOSE RESIDENTS 1DENTIFIED

*2

AMES
REST AREA
SUPPORT

NEWTON
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CLOSED TO ALL OTHER VEHICLES
i — e T R ———— —
I REPEATER
i 146.34/94
swurtLe aus | ¢ /
NTROL
RECEIVER
| 1
&———FARNS \
CONTROL \ REPEATER
\146.22/82
|
L&___ ______ 4 \‘x
REPEATER TRANSMITTER  COWNTOWN
147.60/01 DES MOINES  MASTER
ADAIR o OINES | UCAS CONTR
REST AREA . o
SUPPORT OSTEOPATHIC COLLEGE
OPERATOR ASSEMOLY
AT 4:30 AM
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. WHERE PEOPLE BOARDED
AIRPORT SHUTTLE BUSES
CONTAOL WAM OPER. AT EACH SITE
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Tk l CUMMINGS CHURCH
SUPPORT 9 MILES

Fig. 2. This official map of the city of Des Moines shows the various elements of the
amateur radio operation in perspective with some of the other activities of the day.

hours.

The communications
plan worked out by the
Amateur Radio Planning
Committee established five

communications networks
including a command net-
work with control at a
downtown state office
building where the lowa

Highway Patrol and other
law enforcement agencies
were headquartered. Two
satellite control stations
operating on 2-meter sim-

Photo D. An estimated 350,000 people gathered at Living History Farms. The altar for the
papal mass is located in the center of the photograph. The buildings at the upper right
contained the amateur radio “Farms Control” and the main hospital facility. Three other
hospital facilities were located in tents along the perimeter, just outside the border of this
photograph by Bill Dennis KOUKN. Bill took the picture from 7,000 feet as he piloted one
of the very few aircraft allowed over the site.
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plex were set up at Living
History Farms and the air-
port to assist the field
hospitals in those locations
Another satellite control
station was to be put into
operation on 22/82 to assist
the shuttle busing plan
Fixed portable stations at
strategically located rest
areas on the interstate
highways were to commu-
nicate with the command
post via 34/94 or 75 meters.
Command post communi-
cations with the airport, the
Farms, and shuttle bus sta-
tions were to use 60/00

Two operators were as-
signed to assist in emer-
gency communications at
the country church about
nine miles south of Des
Moines

To complicate matters,
both of the local repeaters
were struck by lightning
about three weeks before

Photo E. After the papal visit, the public walked a quarter of a mile to Interstate 80 where  the expected visit. This is a

some 2,000 charter buses and hundreds of shuttle buses were parked. (Photo by KOUKN) ~ Most unusual occurrence,
since the repeaters are

located about five miles
apart. The result was a
flurry of activity in which
the 34/94 repeater was
rebuilt from the circuit
boards on up. In addition,
WBOMBZ assembled a
backup repeater, and the
lowa Department of Public
Safety provided a modified
commercial repeater as a
second backup.

On the day of the papal
visit, everything was ready.
The command post and sat-
ellite control stations had
been set up two days earli-
er. Commitments from ap-
proximately 150 operators
had been received, in
cluding 30 operators from
the Omaha/Council Bluffs
area. This large block of
people was assigned as a
group to assist with the air-
port operation

At 0430 hours on Thurs-
day, October 4, the commu-
nications system com-
menced operations. The

Photo F. Members of the public are shown leaving the Living History Farms site after the early work of the Planning
Pope departed. (Photo by KOUKN) Committee was now over,
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and everyone anxiously
waited to see how well the
advance preparations
would pay off.

Some pilgrims had ar-
rived at Living History
Farms on Wednesday eve-
ning to beat the expected
throngs. They spent the
night huddled together in
small groups as tempera-
tures dipped into the mid-
thirties. By the time the
communication system
went on the air at 0430,
1,000 to 2,000 people per
hour already were walking
past some of the check-
points. The field operators
assisting the medical teams
at Living History Farms and
the airport reported in the
chilly early morning hours
to the Des Moines College
of Osteopathic Medicine
and were greeted with hot
coffee supplied by K@CY.
They were loaded aboard
buses and taken to the air-
port and various pilgrimage
staging areas. From there
they walked with the
marchers to the Farms,
alerting medical teams of
any medical emergencies
en route.

Crowds at both the Farms
and airport were greeted by
a very chilly dawn. Shortly
after sun-up, a cold breeze
began to blow, chilling the
gathering spectators who
were clad for temperatures
in the mid-sixties. The winds
continued throughout the
day. While thermometers
rose to 48 degrees, the wind
chill dropped the temper-
ature to an apparent, frigid
25 degrees.

As the crowds gathered,
the cold wind took its toll.
Field hospitals began treat-
ing people suffering from
various degrees of expo-
sure. Spectators at the air-
port faced directly into the
wind while gathering on an
embankment at the edge of
the runway apron where the
Pope was to arrive. Among
the 15,000 people who
eventually gathered at the

airport were over 100 se-
verely handicapped in
wheelchairs who were
placed at the very front of
the crowd so that they
could be sure to be greeted
by the Pope.

By mid-morning, opera-
tors at field locations at the
Farms and airport passed
the message back to medi-
cal staff that many blankets
were desperately needed. A
call went out to nearby
motels, city hospitals, the
lowa Highway Patrol, and
the Air Force Reserve. In
response, several thousand
paper blankets, blankets,
and plastic bags were sent
to help cut the wind and
keep people warm.

At about 1030 hours, dur-
ing the peak of the foot
traffic at the Farms area,
crowds passing some
checkpoints were estimat-
ed at 4,000 to 6000 per
hour. Official estimates of
the total crowd that even-
tually gathered at the 40-
acre field were 340,000.

Ham radio activities dur-
ing the day included much
more than crowd control
and calling for blankets.
Operators provided valu-
able assistance to medical
teams. Two doctors from
the Omaha/Council Bluffs
area, NOAZ and WBOZWE,
came to help out for the
day. Hams handled a wide
variety of problems, in-
cluding 250 reports of miss-
ing children and adults
which were fed into a spe-
cially-designed computer
system operated by the
lowa Department of Public
Safety. Other emergencies
included 14 suspected car-
diac cases, 2 concussions, 3
sprained ankles, a lacera-
tion, a broken arm, and an
impacted wisdom tooth
which was dealt with by the
staff dentist at the main
field hospital. As it turned
out, there were no deaths or
births despite expectations.
Medical emergencies were
minimized by the effective

PARKING AND
SHUTTLE BUS CONTROL
l146.22/82

e

LOCATION OF ALTAR

/ FARMS CONTROL AND
MAIN HOSPITAL

146.52

Fig. 3. This official map of the Living History Farms area
shows the two control stations in the area plus details of
the walking pilgrimages. Ham radio operators assisted
with emergency medical communications along the

pilgrimage routes.

Photo G. This is the view overlooking the press and broad-
cast communications tent. Members of the press may be
seen just beyond the tent. The vertical antenna in the fore-
ground is for military communications. (Photo by WBOIFF)

presence of ham radio com-
munications.

All systems functioned as
planned, and aside from the
failure of a few hand-helds
due to weak batteries and
long hours of operation

(most hams brought extra
batteries), there were no
major equipment problems.
It was gratifying to every-
one involved that the many
hours of intensive planning
paid off.
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Photo H. A few of the airport medical teams take a break
Just outside the Airport Control van. Each control station
had two transceivers. One was used to communicate with
medical teams on 146.52 MHz and the other was used to
communicate with the Lucas Control station on 147 60/00.
(Photo by Charles Stover WQOZZM)

The Des Moines Radio
Amateur Association’s in-
volvement with the Pope’s
visit has helped cement
much closer ties with lowa
State Government and law
enforcement agencies and
will ensure more effective

use of amateur communi-
cations in unplanned emer-
gencies. It also has given
amateurs involved an op-
portunity to establish in the
future an effective com-
munications system that
can be utilized in many

Photo I. Some of the airport operators took time out for

this group picture at the end of the day.

W0ZZM)

kinds of public service
situations. In short, the
Pope’s visit was much more
than a religious experience
for Des Moines residents. It
was an opportunity to es-
tablish and field-test a life-
saving communications sys-
tem that will benefit the
public for many years
Ham radio operators in-

(Photo by

volved in the Des Moines
operation can certainly
take part of the credit for a
comment which came from
the coordinator of the
Pope’s US trip. The coor-
dinator commented that
the stop in Des Moines was
more organized than stops
in all other cities com
bined. B

X GET READY FOR PHASE I/ with KLM
3 ) * We've got the whole package!

* The time to prepare is NOW. Whether
you're already serious about satellite
communications, or considering the new
Phase Il worldwide DX opportunities for
the first time, KLM has what you'll need.

& A prime example is our 420 - 450 MHz
18 element Circular Polarized E L ER
Designed for optimized communications
through OSCAR 9, the 420-450-18C puts
the lid on flutter and multi-path fading.
And, with it's typical KLM broadband
response, the 18C also meets the critical
needs of DX'ers, ATV'ers, and the 440-450
FM group. Totally new engineering and
construction techniques put the KLM 420-
450-18C head and shoulders above any
competition. The optional CS-2 circularity
switcher delivers fingertip control of
circularity (RHC-LHC) right to your shack!

We didn’t stop with the 18C. There's our
Echo 70 transceiver, PA15-110CL linear
power amplifier, 144-150-16C icircular
antenna and switcher, elevation and
azimuth rotators, preamps and converters,
"Great Little Towers,” and more. YOUR
SATELLITE STATION IS AS CLOSE AS
YOUR KLM DEALER. Give him a call. For
complete information contact:

O. Box 816, Morgan Hill, CA 95037

“ KLMo».
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go

watts QRP !
a long way! | '

d Rockhound® I

Two full watts Cw out- |
put! Choose 40 or 80
meter models. Weighsl
Featuring Yaesu, lcom, Drake, Ten-Tec, Swan, DenTron, Midland, KDK, MFJ, Microwave less than 6 ounces.
Module, Tempo, Astron, KLM, Hy-Gain, Mosley, Larsen, Cushcraft, Hustler, Mini Products Crystal control, 12-15
Bird, DSI, Mirage, Vibroplex, Bencher, Info-Tech. Universal Towers, Callbook, ARRL, Astatic VDC. $25.95

Shure We service everything we seII'Wme or callfor quote. You Won't be Dnsappomted D 8040 B

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

ONEIDA COUNTY AIRPORT TERMINAL BUILDING Covers the Novice por- l @
tions and more on 40

and 80 meters for Cw

V:;";:' ORISKANY, NEW YORK 13424 "°"
- 1-800-448-7 -2622 or 31 370203 8

Call Toll Free: 1-800-448-7914 New York State Residents Call: 315-337-2622 or 3 5 3 receiving. Only 3" by 5"

by 7" and 24 ounces!

$89.95

L= 1QaJio QﬂorlJ \@\

ENTRAL NEW YORK'S FASTEST GROWING HAM DEALER

LARUE ELECTRONICS
CUSHCRAFT ANTENNA HEADQUARTERS “*

|
|
|
|
|
|
|
|
|
CUSHCRAFT ANTENNAS: 2-METER: A32-19, A144-11, A147-4, A147-11, A147-20T, A147-22, AFM~D, AR-2, ARX-2, l
AMS- 147, ATS-147, 214B, 214FB, A11-SK, A14-SK, A14-VPK, A22-SK, A32-SK, A147-VPK, ARX-2K AND 228 VPK l
|
|
|
|
|
|
|
|
|
|
L]

OFreedom® |

@ Free yourself from crys- I
tals with this VFO for 40, |
80 and 15 meters. Great |

for many old transmit-
ters! $64.95

6-METER: A50-3, A50-5, AS0-6, A50-10, A535-SK AND AR-6. 220-MHZ.: A220-7, A220-11, AFM-24D, AMS-220,
ARX-220 AND ATS-220. 450-MHZ.: A430-11, Ad449-11, AFM-44D AND ARX-450. OSCAR: A14T-MB, A144-10T,
A144-20T AND A432-20T. HF: 10-3CD, 10-4CD, 15-3CD, 15-4CD, 20-3CD, A28-3, ATB-34, ATV-3, ATV-4 AND ATV-5.
BLITZ BUGS: LAC-1 AND LAC-2. ICOM TRANSCEIVERS: IC-22S, IC-202S, IC-215, IC-251A, IC-255A, IC-260A,
1C-280, IC402, IC-502, IC-551, IC-551D AND IC-701AC. ICOM ACCESSORIES ALSO IN STOCK. BIRD MODEL 43
AND 4431 WATTMETERS, TABLE-1 ELEMENTS AND CC-1/EC-1 CARRYING CASES. ANTENNA SPECIALISTS
2-METER AND 450-MIiZ., AMATEUR AND COMMERCIAL, MOBILE AND FIXED STATION ANTENNAS. CDE
ROTATORS: T2X TAILTWISTER $219.00, HAM-IV $159.00, CD-45 $115.00 AND AR-22-XL $59.00. 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 AVAILABLE. HAM-KEYS: HK-1 $29.95, HK-2 $19.95, HK-3M $19.95, HK-4 $44.95 AND
HK-5A ELECTRONIC KEYER $69.95. CES 230A MICROPAD $44.95 AND 235 MICRODIALER $69.95. THE NEW
AVANTI ““ON-GLASS'’ 2-MFTER, 220-MHZ. AND 450-MHZ. MOBILE ANTENNAS IN STOCK. NEW ITEM: THS
ELECTRONICS MODEL PA 1-10 [1-WATT IN, 10-WATTS OUT| 2-METER FM RF AMPLIFIER, GREAT FOR

Please add $2 per order, or $3 for combina-
tions, for shlppmg/hanalmg

K< Kantronics!

(913) 842-7745 |
1202 E. 23rd Street 1
Lawrence, Kansas 66044

HANDIE-TALKIES AND PORTABLES, $69.95. 1980 RADIO AMATEUR CALLBOOKS: U.S. $16.95, FOREIGN $15.95
COMING SOON: THF NEW 100M IC-2A 2-METER SYNTHESIZED HANDIE-TALKIE! 73, L. GENF LARUE K3HAM.

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

For 144 and 220 MHz. Developed by
WBGBNMT for his pioneering 220
MHz work. These modern designs
meet the demanding criteria re-
quired by all serious VHFers: High
gain with high efficiency; good
mechanical strength without addi- '

tional boom structure; vertical or
horizontal mounting; all elements
Ya" through the boom; integral 50
ohm 4:1 balun included. Models for
each sub-band for optimum per-
formance where you want it

RIW 19 ANTENNAS

e QOutperforms all others
24 degree bandwidth
Handles legal power
Low VSWR, under 1.2:1 at 1
432 MHz

® Handles 434 MHz ATV also

e Easily arrayed for increased gain
* Lightweight at 1.3 Kg

NMT-11/144 or 146 $59.95
NMT-11/220 or 223 $54.95
RIW-19/432 or 441 $59.95
S1-23/1296 MHz $59.95

All prices FOB San Diego.

Call (714) 299-9741
P.O. Box 82183
San Diego, CA 92138 ~ 26

'EXCLUSIVE WITH M &M RF DISTRIBUTORS
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THE GIANT COMPANY
®

REVQI.UTIONIZES THE STATE OF THE ART

AWE| ano AZDEN. inTropuce THE BriLLIANT New PCS-2000

MICROCOMPUTER

NOT $55000 CONTROLLED NOT $550.00

SPRING SPRING
SALE SUPERIOR COMMERCIAL GRADE SALE

2 METER FM TRANSCEIVER

REG. $369,00 REG. $369.00

|
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Carl C. Drumeller W5JJ
5824 NW 58 Street
Warr Acres OK 73122

Confused About Phased Arrays?

— educate yourself with this simple model

C onfused about how
phased antenna ele-
ments cause a certain radia-
tion pattern? If you're think-
ing about two vertical ele-
ments, each fed with an
equal amount of rf power,
you can construct a simple
model that'll tell you quick-
ly and accurately just how
the actual radiation pattern
will look.

Here’s what you’ll need:
a large square of cardboard

or similar material, two
pins, two pieces of string,
and two different-colored
marking pens —say, red and
green. Establish some mea-
sure (inch, cm, etc.) to rep-
resent a half wavelength in
space (not coaxial cable).
Retain that unit of measure
for all segments of your pat-
tern checks.

Now here’s what you do,
taking for the first check
the exploration of the radia-

172 1’2 1’2
WAVE WAVE WAVE

tion pattern of two vertical
radiators spaced a half
wave (180°) apart and fed in
phase. See Fig. 1(a) for a
suggested configuration.
Take two equal-length
strings. These should be
several wavelengths long
and preferably some multi-
ple of a half wave in total
length. Fasten a pin at an
end of each string. Then
color a half-wave portion of
the free end of each string
one color (say, red), and go-
ing back toward the pins,
color the adjacent half-
wave section the contrast-
ing color (say, green). Con-
tinue this sequence for an-
other half wave or two.
Now each of the strings will

have the same color com-
binations at their free ends.

Next, select a spot near
the center of that large
sheet of cardboard and
mark two points, one being
directly above the other, a
half wavelength away. Stick
the two pins into these
points. These pins simulate
the two radiating elements
and establish their relative
positions. Then stretch out
the two strings horizontally,
parallel to each other. Ar-
bitrarily designate this
direction as 0°.

Now read your results.
Note that like colors are to-
gether at the ends of the
strings. This shows that the

‘R( (+] GREEN RED
STRING <
2 WAVE SPACING

%

ANTENNA B \

grsgsean

e Ay
RED GREEN RED

COAXIAL CONNECTING LINE,
ONE WAVELENGTH LONG,

CONSIDERING CABLE
PROPAGATION FACTOR

Fig. 1(a). This shows two different situations: the spacing and
feed method for actual antennas and the method of
simulating the generation of a radiation pattern. This simula-
tion will show the radiation pattern of two antennas spaced a
half wave apart and fed in phase with equal power to each
antenna. A similar situation will exist at 180°.

118 73 Magazine » May, 1980

270%-4
(’)/n NE
/
8 A

Fig. 1(b). Simulation of the phase relationship of radiation
from two antennas spaced one-half wavelength apart and
fed in phase with equal power to each antenna. Note the
cancellation at 90°. A similar situation will exist at 270°.
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| 174 WAVE IN CABLE

WITH CAB.E PROPAGATION
FACTOR CONSIDERED

Fig. 2. Simulaticn of phase relationship at 0° for radiation
from two antennas spaced one-half wavelength apart and
fed equal power but out of phase. That is, the power fed to
antenna B has seen delayed 180° by an extra half wave-
length of cable. Note the phase cancellation at 0°. A similar
situation will exist at 180°. Mentally rotate the lines to 270°
and you’ll readi'y see the in-phase relationship. A similar sit-
uation exists at 90°.

80" $# + 0
NE
~ RED GREEN RED
- — A e
WAVE SPACIN
8 RED GREEN RED
- ~ Aaave :
o
L WAVE IN COAX

Fig. 3. Simulation for observing the radiation pattern of two
antennas spaced a quarter wave apart and fed equal power
in phase. Note that the pattern is similar to that of two an-
tennas spaced a half wave apart and fed power in phase, ex-

Fig. 4(a). Simulation for observing radiation pattern of two
antennas spaced a quarter wave apart and fed equal power
but with power fed to antenna B delayed by an extra quarter
wavelength of cable. Note partial cancellation, partial en-
hancement of the pattern at 0°. A similar situation exists at
180°.

20° } 2700
/
\ ~}-
\ T n e
\ FEEDLINE
\\
\ RED GREEN RED
S ALY
\— ZAAAARLAN
by e RED GREEN  RED
/ w AN
/

4 WAVE IN CABLE

Fig. 4(b). Radiation pattern as observed at 270°. Note full
enhancement. A similar situation will not exist at 90°.

cept that the “1ulls” are much less deep.

radiation from each anten-
na element is' n phase with
that of the other element,
and that the total field
strength in that direction
(0°) is twice that which
would be radiated from a
single elemen=. Now rotate
the two strings (keeping
them parallel 0 each other)
a quarter turn [90°) counter-
clockwise. Observe the col-
ors. Now you’ll see that un-
like colors are adjacent,
showing that the phase of
radiation from one element
is unlike that from the
other, so that the total field
strength in that area is be-
ing reduced to nearly zero.
Continue counterclockwise
around 360° and you will
have discovered the azi-
muthal radiation pattern of

two vertical antennas
spaced a half wave apart
and fed in phase with equal
rf power to each element.
For the next portion of
your tour of discovery, look
at Fig. 2, which tells you
how to simulate the radia-
tion from two antenna ele-
ments spaced a half wave
apart but fed equal rf
power with that of one ele-
ment delayed 180° (%
wave) relative to the other.
This is another way of say-
ing they’re fed out of phase.
For this, you’ll need to
shorten one string (the one
fastened to the pin repre-
senting the antenna ele-
ment fed with the delayed
rf power) by one half wave
s0 as to duplicate the effect
of delaying the phase of the

/4 WAVE IN CABLE

Fig. 4(c). Radiation pattern as observed at 90°. Note cancel-
lation. Contrast this with the pattern observed at 270°, and
you”ll see the unidirectional effect of this antenna-and-feed

configuration.

radiation from that element
by 180°.

If you start with the
strings pulled out in the
same direction, 0°, as in the
first portion of the prior
check, you'll notice the ad-
jacent colors are unlike.
This indicates a minimum (a
near null) in field strength
at 0°, quite unlike what you
found before. As you then

swing the ‘‘elements”
counterclockwise around
360°, you'll note a radiation
pattern quite similar to that
of the first check but having
the points of minimum and
maximum field strength ds-
placed by 90°.

But what about other
spacing of the radiating ele-
ments? Let’s try 90° (Y-
wave) spacing. This calls for
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% FOX-TANGO CORP.
.4 Box 15944's, West Palm Beach, FL 33406

‘Q.T Dealer Inquiries Welcomed

8-POLE FILTER BANDWIDTHS IN STOCK

MAKE
AND
MODEL
OF SEY

*FT-101/F/FR-101
SFT-301/FT-78/620
*FT-901/101ZD/107
| FTa01/s60/570

o=

FT-200/TEMPO |

KENWOOD
*TS-520/R-599 /
e
HEATH 1 $55 EACH

LT .
FOR PRICES SEE NOTES

GUF-1 BROAD 1stIF 569

GUF-2 j/_]! [NARROW 15t 1F 509

VERYSHARPCW(2naIF)  s00 | |

6UD —

COLLINS:
758-38/C

SPECIAL $125 EACH
EQUALS OR EXCELS $400 COLLINS UNIT
*DIODE SWITCHING BOARDS available to permit 1, 2 or more filters
than those for which manufacturer provides room. SPECIFY make and
model.  single-filter type: $12 Airmail postpaid worldwide
Dual-filter type: $21 Airmail postpaid worldwide
| Visa/MC welcomed. Money back if not satisfied, |
BROCHURE ON REQUEST _—

Floriaa residents add 4% (sales tax

v 323

reducing the spacing be-
tween pins to one-half what
you've been using. Also,
you'll need to use equal-
length strings for observing
the pattern for in-phase
feed. After you've looked at
that, as in Fig. 3, you might
want to shorten one string
by one-half wavelength
(180°) and check the pat
tern for out-of-phase feed

When you’ve explored
those patterns, look at Fig.
4. In this setup, you retain
the quarter-wave spacing
between elements but de-
lay the rf power fed to one
element by 90° (% wave)
To compensate for this de-
lay, you'll need to shorten
the string for the pin repre-
senting that element b