April 1982 $2.95

> 5

| . s p
1 : y - |
. . p
. | : ,
’ . p :
i ) i : . -
'\-i‘l :
- 1 _
Y -I ‘I
“ b -
i ol T — - . .
I F N O P | e——— .. IJ .
| | .. .. f’ L '] e
y &5
\ L]
-

Tornado*

British Converter‘P”r@je it
The EmpiresStrikeS Back

g

. i
o
ﬂ |
1
. L470"65946

£ l 1‘ 5
s 1



ICOM IC290A

‘The Latest State of the Art 1n 2 Meter Mobile




5:STORE BUYING POWER in action!

KLM/TRI-EX

Special Product No. Description Regular Special

$319.00  144-148-13LB 2M, 13 el longboom $ 89.95
432MHz. 16el long S 74.95

Product No. Descnption Regular
KT-34A 4 el. Tn-band £389.95

KT-34XA 6 el. Tri-band $569 95

7.2-1 40M rotatable $199 95
dipole

7.2-2 40M 2 gl. beam $349.95

7.2-3 40M 3 el beam  §529.95
7.0-7.3-4A 40M 4 el. beam $749.95

PRICES ARE FOB

WE’LL MATCH OR BEAT ANY LEGITIMATE KLM/TRI-EX PRICE!

$469.00  432-16LB
$159.00 boom

i44-150-16C 2M. 16 el. Cir. pol. $116.95
$299.00 420-450-18C 435 MHz, 18 el. $ 69.95

$449.00 Cir. Flﬂl

$629.00 TRI-EX W51 51 foot tower, $998.95

CALIFORNIA. FREIGHT IS EXTRA.

$ 77.95
$ 60.70

$ 93.55
$ 58.70

$829.95

COMBO
DEALS

W51 tower

w/KT-34A antenna
$1099

W51 tower
w/KT-34XA antenna

$1239

FREIGHT EXTRA

ALL ABOVE IN STOCK...NO WAIT! call for prices on all KLM/TRI-EX items

MIRAGE B1016
2 METER AMPLIFIER

160W
OUTPUT
¥ SSB,FM,CW

e —

Freq. range: ¥4-148MHz ® HF out:160W nom
(10W in) ® RF power in. 5-15W e DC operating
pwr: 13.8VDC @ 20-25A e Intermittent duty
cycle ® Built-in receiver pre-amp. Aulo-

COLLINS/ ROCKWELL

Limited quantity priced
lower than dealer wholesale

All AI.PHA umphﬁers are

matic internal or external relay keying.

in stock for fast delivery

REGULAR Beatthe price = PHONE TODAY.

$279.95 ©249.95 inemese SAVE! CALL FOR SPECIAL PRICES
gl KENWOOD Big F !

YAESU FT-ONE Ig rour.

TRANSCEIVER Cash in on our 5-store

buying power. Most items
in stock and at lower

prices. CALL NOW! 2=

TS=130S

CALL FOR YOUR
SPECIAL PRICE ON THIS
GREAT NEW SET

nfEEE | 800 s54-6046

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

OVER-THE-COUNTER, 10AM to 5:30PM.
MONDAY THROUGH SATURDAY

CALIFORNIA CUSTOMERS PLEASE PHONE OR VISIT LISTED STORES,

FREE SHIPMENT &l

ANAHEIM, CA 92801 BURLINGAME. CA 94010

2620 W. La Paima, 999 Howard Ave., (415) 342-5757
(714) 761-3033 (213) 860-2040 5 miles south on 101 from S.F Airport.

Between Disneyland & Knott's Berry Farm

OAKLAND, CA 94609 SAN DIEGO, CA 92123
2811 Telegraph Ave., (415) 451-5757 5375 Kearny Villa Road (714) 560-4900
Hwy 24 Downtown. Left 27th off-ramp. Hwy 163 & Clairemont Mesa Bivd.

waﬁwﬂ*
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OUTLET,
o

VAN NUYS, CA 91401
6265 Sepulveda Bivd., (213) 988-2212
San Diego Fwy atl Victory Biva,
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1750 Meter XMTR

This 160-190 KHz transmitter kit is easy to build. The power supply and
exciter portions are factory wired and tested, the Litz wire coils are wound
and complete instructions are supplied so you can build it in one evening.
The main unit with control panel (shown above) installs at your operating
position. The active antenna matching network mounts at the base of your
vertical antenna. A 50' antenna is permitted. Shorter antennas can be us-
ed. Transmitter operates from 115-v AC. One watt input crystal controlied
(crystal supplied). No license needed. Meets all FCC requirements. Not for
use in Canada.

Enter the fascinating world of low frequency radio. Order your transmitter
today! Free brochure on request.

Complete your 1750 meter station with:

s VLF CONVERTERS
- $79.95
g8 (Al m

; *Hﬁw, Now available in two models. Converts

T - the band 10-500 KHz up to
8 Mall—344 3510-4000 KHz (model VLF-A) for
Y el amateur band receivers. Or to 4010-4500 KHz (Model VLF-S) for general

-
L

S coverage digital readout receivers. Now you can tune your receiver and
' hear the 1750 meter band, navigation radiobeacons, ship-to-shore, and
the European low frequency broadcast band.

LOOP ANTENNA

Amplifier . . . .$77.50
Plug-in Loops $59.95
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A low noise receiving antenna. Connects to your receiver or VLF con-
verter. Plug-in loops cover 10 KHz to 15 MHz (VLF plug-in covers
150-550 KHz). Rotates 360 °, tits +90° to null out interference. Man-
made noise limits low frequency reception. The loop antenna helips! Free

brochure on request.
—— @

U ——

Order today direct or from your favorite dealer. To order direct include
$3 shipping/handling. Add sales tax in Calif. Order today!

Palomar Engineers

1924-F West Mission Road, Escondido. CA 92025
Phone (714) 747-3343
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TVRO Dish Selection Tactics
—Satellite Central, part V

Watching the Weather

—a cheap and easy conversion

.................................................. KA9GDL 10 e e e S A DO 54
The Sinkhole Taylor Howard:
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\ Vol. XXl No. 7 /

.~ MICROLOG ‘ac T4

ACT-1—120

Tornado! —24

\

Operation Skywarn
—tracking tornadoes with two meters

VHF Converter

—easy to build, yet state of the art

................................................. WB5ZAM 24 AR e e o, I A, X D B D 68
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—ves, and accurately, too!....... Johnson 28 0 e WAGZZL 76
: : Flash and Crash 101
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............................................. . N7AAD 36
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Cover: This month's cover by Alex Stevens depicts the astonishing 350-meler (1148") rotating lower of French amateur Pierre Avril FROL. Erected during the spring and sum-
mar of 1981, the massive structure tapers from 5.25 meters (17" 2-5/8") at the base to 1.25 meters (4’ 1-1/4”) at the top. It was designed with the assistance ol Swedish engineer
Vassa Loppet SL1M and is constructed entirely of scrap metal salvaged from the Saturn V project and Soviet world's fair exhibits. Pierre, who operates mostly CW, is an avid
county hunter and holds numerous operating awards. He credits his now potent signal to the use of 6-cm (2:1/4") nitrogen:-tilled hardline, his trusty THEDXX, and the selection
of a hilltop QTH. This triumph of the amateur spirit is located at Pierre's home in the quiet village of 5t.-Fou-des-Ondes-Courtes, Dept. de la Haute Tour, southern France.

k Look for the construction details on this monster in an upcoming issue of 73. /
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NEVER SAY DIE

editorial by Wayne Green

WE'VE BEEN BASHED

Word has leaked out that Dick
Bash, the chap who publishes
the books with the answers for
the FCC tests, is about to bring
suit against QST because they
won't let him advertise his
books. Well, | don't know what
their excuse is for that. | suspect
that they just don’t want to help
sell a book in direct competition
with their Q&A Manual, which
does about the same thing, only
not auite as well

There was a fuss a little while
back when the FCC was report-
ed to have lowered the boom on
Ham Radio magazine, essential-
ly telling 'em that if they con-
tinued to carry ads for the Bash
books, the FCC would cut off in-
formation for their HR Reports
(now defunct). The FCC has
made no bones about being very
upset over what they see as a
total defeat of their license
exams.

My own view is that Bash's
books are one of the most
destructive forces in amateur
radio. They have removed the
last vestige of need for a
newcomer to bother to learn
even a shred of knowledge
about the technical end of

things, opening the gates to
anyone who can learn the code
at five words per minute. We've
seen that kids of four can do
that, so it certainly is no ac-
complishment worthy of great
pride. And so, while on the one
side | see most hams demand-
ing that only the code be used to
keep out the undesirables, on
the other | hear them bitching
about the growing mayhem on
the bands as new turkeys get on
the air.

The Bash books, as faras I'm
concerned, are a poison which
is rapidly sapping the strength
of what was once a proud hob-
by. If Carrie Nation were around
today, she would rip 'em up and
let the dealers return them to
Bash for a refund. Alas, most
hams today can't get their
wheelchairs into the ham
stores...or maneuver their
walkers to the book department.
Only the frustrated CBers are
making it.

As far as | know, only CQ
is carrying ads for these in-
sidious publications. The FCC
can make rules against them,
but how can they be enforced?
So Bash goes on reprinting the
FCC exams virtually word for

NEWS FLASH

On February 17, the Federal Communications Commission
approved the release of a Notice of Proposed Rule Making
and Notice of Inquiry that could result in a substantial expan-
sion of the amateur HF phone subbands. The Commissioners
propose to expand the present 20-meter allocation by 50 kHz,
giving General, Advanced, and Extra Class amateurs phone,
SSTV, and facsimile privileges from 14.150 to 14.200 MHz. The
docket, which is labeled Private Radio Bureau 82-83, has a
comment deadline of July 1, with reply comments due August l
2. Along with proposing the 20-meter expansion, the Commis-
sioners are seeking comments regarding the expansion of
other US phone allocations. 73 will bring you the full text of
PRB 82-83 as soon as it Is available.
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word, complete with the an-
swers. He started out at FCC of-
fices interviewing people who
had just been through the exam,
getting everything they could
remember and writing it down.
Today | think he depends on
cards sent in by people who
have just taken the exam. It's a
sure-fire way of totally destroy-
ing the FCC test...and the
fabric of amateur radio. These
cheat-sheets have been so suc-
cessful that a large percentage
of the ham clubs who had been
giving technical classes to
prepare people to pass the test
have given them up. Why spend
the time and money on classes
when you can memorize a few
test answers in a couple of
hours and fly through the exam?

In turn, this has been keeping
newcomers to amateur radio
from having to contact the
clubs...and has further
discouraged club membership.
So we are seeing many of our
ham clubs dying. Many are
becoming geriatric events
where doddering old-timers
regale each other with tales of
long ago triumphs.

If anyone out there really
cares about getting amateur
radio repaired, if anyone would
like to see us be able to provide
emergency communications, if
you'd like to see us start turning
out some new inventions and
pioneering new techniques, if
you are sick of the crap on our
bands...then start doing
something about it. It is up to
you. Go down to your ham store
and talk the owner into throwing
out those Bash books. Tell CQ
what you think of their carrying
the Bash ads. Let's take some
steps to make this a technical
hobby again. Let's see what we
can do to get hams back into

building, experimenting, and
pioneering.

Let's get our ham contacts
more interesting by weeding out
the CBers who never grow up.
Let's get those technical
classes in clubs going again. |
want to be proud to be a
ham. . .and so do you.

Carrie Nation...where is
your spirit?

THE CD DEBACLE

My editorials on the almost
non-existent state of Civil
Defense in the United States
have apparently fallen upon
apathetic and uninterested
eyes. |I've had virtually no
response. Trying to get some life
into this desperately needed
service is like trying to move the
Queen Mary.

To go back briefly over the
situation: As part of the SALT
agreements our politicians, with
their usual wisdom and fore-
sight, made a pact with Russia
setting up the main nuclear
deterrent as Mutual Assured
Destruction (MAD). We agreed
to not protect our cities and peo-
ple and Russia made the same
pact. Fine idea. . .if they blast
our cities, we'll blast theirs, and
no one wins.

As usual with Russian agree-
ments, the first step to imple-
ment it was a massive building
of nuclear bomb shelters
throughout Russia. Well,
they've done well with this. If
you ever read any news more
than the ball scores, you know
that the Russian shelter system
is an accomplished fact. Per-
haps it is time to go back and
change MAD to AAD, American
Assured Destruction.

It is unlikely that our present
government is going to do any-
thing serious to revitalize Civil
Defense. They're fighting to cut
expenses, not generate
them...fighting against the
massive social reform ex-
penses. A recent study of
Sweden on PBS showed the
result of socialism carried to the
extreme. Depressing.

Amateur radio has never de-
pended on the government for
support. The fact is that in just
about every case you can men-
tion, the government has hurt
amateur radio when it has med-
dled with it. Left to our own
resources, we would have a
much larger amateur radio ser-
vice, would be years ahead in
technology, and our country
would not have been passed by
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Participating Trio-Kenwood Authorized Dealers:

ALABAMA

Long's Electronics
Birmingham, AL 35233
(205) 252-7589
ALASKA

Reliable Electronics
Anchorage, AK 88503
(307) 279-5100
ARIZONA

Power Communications
Phoenix, AZ B5015

(602) 241-9288
CALIFORNIA

Ham Radio Outlet
Burlingame, CA 94010
(416) 342-5757

Ham Radio Outlet

San Diego, CA 92123
(714) 560-4800

Ham Radio Outlet

Van Nuys. CA 91401
(213) 9B8-212

Ham Radio Outlet*
Oakland, CA 94609

(415) 451-5757

Ham Radio Outlet
Anaheim, CA 9280
(714) 761-3033

Henry Radio, Inc.

Los Angeles, CA 80025
(213) B20-1234

Henry Radio & Electronics
Anaheim, CA 92801

(714) 772-9200
COLORADO
CW Electronic Sales Co.
Denver. CO BQ202
{303) B3Z2- 11

FLORIDA

Amateur Electronic
Supply

Orlando, FL 32803

{305) 894-3238

Amateur Radio Center
Miami, FL 33137

(305) 573-8383

HAWAII

Honolulu Electronics
Honolulu, H! 96814

{808) 949-5564

IDAHO

Ross Distributing Co.
Praston, ID B326

(208) 852-0830

ILLINOIS

Erickson Communications
Chicago, IL 60630

(312) 631-5181

INDIANA

Graham Electronics
Indianapolis, IN 46204
(317) 635-5453

Hoosier Electronics

Terre Haule, IN 47802
(B12) 238B-1456

Kryder Electronics

Fort Wayne, IN 46815
(219) 485-6434

HOWA

HI, Incorporated

Council Bluffs, IA 51502
(712) 323-0142
KANSAS
Associated Radio Comm.
Overland Park, KS 66204
{913) 381-5801

. pacesetter in amateur radio

CASH
NOW!

ASK YOUR DEALER FOR DETAILS
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*302° OFF

MARYLAND

Electronic Int’'| Service
Wheaton, MD 20902
(301) 946-1088

The Comm. Center
Laurel, MD 20810

(301) 792-0600
MICHIGAN

Radio Supply &
Engineering

Detroit. MI 48201

(313) 435-5660
MINNESOTA

Midwest Amateur
Radio Supply, Inc?
Minneapolis, MN 55142
(612) 521-4662
MISSOURI

Ham Radio Center

St. Louis, MO 63132
(314) 993-6060

Henry Radio Company
Butler, MO 64730

(B16) 679-3127
MidCom Electronics
St. Louis, MO 683144
(314) 961-9590
Missouri Radio Center*
Kansas City, MO 64150
{(B16) 741-8118
MONTANA

Conley Radio Supply
Billings, MT 59101
{4[151 259-9554
NEBRASKA
Communications Center
Lincoln, NB 68508

(402) 476-7331

NEVADA
Amnuur Electronic

Las as. NV BS106
(702) 647-3114

NEW HAMPSHIRE

Tuft's Radio &

Elect. Supply

Hudson, NH 03051

(603) BB3-5005

NEW MEXICO
Electronic Module
Hobbs. NM 88240

(505) 397-3022

NEW YORK

Adirondack Radio Supply
Amsterdam, NY 12010
(518) B42-8350
Harrison Radio Corp.
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{516) 293-7980

Radio World

Oriskany, NY 13424

(315) 736-0184
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Amateur Electronic
Suppl

Wickliffe, OH 44092
(216) 585-7388

Srepco Electronics
Dayton, OH 45404

(513) 224-08T
Universal Amateur
Radio, Inc.
Reynoldsburg, OH 43068
(614) B6E-4267
OKLAHOMA
Derrick Electronics®
Broken Arrow, OK 74012
(918) 251-9923

TR-7730
*302° OFF

WITH OR WITHOUT
MC-46

TS-530S
°15.2° OFF

Radlo, Inc.
Tulsa, OK 74119

(918) 587-0123
OREGON

Portland Radio Supply
Portland, OR 87205
(503) 228-864/7
PENNSYLVANIA
Hamtronics/Trevose
Trevose, PA 198047
(215) 357-1400
J.R.S. Distributors
York, PA 17404

(717) B54-B624
SOUTH CAROLINA
G.1L.S.M.O.
Communications
Rockhill, SC 28730
(803) 366-7157
SOUTH DAKOTA
Burghardt Amateur
Center

Watertown, SD 57201
(605) B66-7314
TENNESSEE
Amateur Radio Supply
of Nashville
Madison, TN 37115
(615) B6E6-4956
Memphis Amateur

Electronics
Memphis, TN 38108

(901) 683-9125

TEXAS

Dougias Electronics
Corpus Christi. TX 78404
(512) 883-5103
Electronics Center
Dallas. TX 75201

(214) 526-2023

Hardin Electronics

Ft, Worth, TX 76112
(B17) 429-9761
Madison Electronics
Houston, TX 77010
{713) 658-0268
Kennedy Associates
San Antomio, TX 78222
(512} 333-6110
WASHINGTON

A-B-C Communications
Seattle, WA 98155
(206) 364-8300

Seattle, WA 88108
{206) 767-3222
C-COMM*

Seattle, WA SB107
(206) 784-7337
WISCONSIN
Amateur Electronic
Supply

Milwaukee, WI 53216
(414) 442-4200

*Interim Dealers
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Japan and possibly Russia in
technology.

With amateur radio the only
practical system for emergency
communications, one might
think that the government wouid
be interested and perhaps even
cooperative. But no, CD is a
disaster in most areas of the
country. Few CD officials have
wanted to cooperate with am-
ateurs, so there isn't much do-
ing as far as organized CD com-
munications is concerned. This
has not stopped the CD officials
from spending all of the money
allocated to their areas, even
though most, if not all, of the
money is wasted.

We can bring some light into
this dark area if readers with
personal knowledge of what is
happening in their communities
will write and let me know. Let's
bring this out into the open and

see if we can't get some offi-
cial pressure to improve the
situation.

With or without CD coopera-
tion, I'd like to see amateurs set
up a national emergency com-
munications system...one
which would provide the com-
munications which will be need-
ed in case of the worst. Re-
member, if we don’t have such a
system set up and working on a
daily basis when there is no
emergency, it is not likely to be
of much value when things are
in an uproar.

With some guidance and
leadership, we might be able to
get many ham clubs to establish
special emergency teams. We'll
be wanting to provide com-
munications not only between
hams, but also have a system of
communicating with most of the
other civilian and governmental

radio services. This will mean
the establishing of emergency
communications centers with
their own power and equipment
capable of operating on a wide
range of frequencies.

If any clubs are doing this,
we'd like to have some pictures
and an article. This might en-
courage other groups to work
along similar lines.

Or would you rather just rag-
chew and wait, hoping that the
Russians will feel sorry for our
unprotected cities and be nice
enough not to take advantage?

KILLING THE WOODPECKER
Yes, the damned thing is a
pain. And it isn't going to go away
unless you do something about
it. We already know what it is.
We know where it is. We know

Continued on page 44

Well. ..l CanDream,Can’t1?

by Bandel Linn K4PP

W

BLAKE ‘S
THEORY

“It's the greatest thing to come along in engineering! Here—for two
dollars—is a 160-meter antenna. . . six inches long!”
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With the new TR TN
versatility and value are spelled D-R-A-K-E...

The dynamic range of the TRS is unexcelled by any transceiver in its class. The TRS's
YN AMIC greater than O dBm third order intercept point (85 dB two-tone dynamic range) at 20
kHz spacing can be achieved only by the use of a passive diode-ring double balanced
R ANGE mixer. Drake was the first to bring this technology to the Amateur market with a
high-level mixer in the TR7.

When you purchase a TRS. or any Drake product, you acquire a product of the latest

ELI ABLE production techniques, which provide reliable performance.
Yet with a product as sophisticated as one of today's transceivers, after-sales

SERV|CE service is a must. Ask any Drake owner. Our Customer Service Department has a
reputation second to none.

Drake is the only Amateur Radio manufacturer who offers a full complement of
accessories to satisfy almost every desire the HF Amateur may have. This wide

mCCEssonlEs selection allows any operator to assembie a station which meets his needs, and

assures compatible interfacing and styling instead of a desk full of equipment with
a variety of styling and poor operation as a system.

"_DWA l Everyone wants to be heard! The accessory L75 and its 3-500Z (1200 watts PEP
input) and a decent antenna will do the trick. This rugged self-contained amplifier /

AMPLIFIE“ power supply will put the TR5 on an even footing with the best of them.

The TR5 and all Drake Transceivers, are backed by the best in engineering. The TR5
IS the result of an extensive engineering effort, combining proven past techniques

ENGINEERING and ideas with new state of the art concepts.

As a result, the TR5 will not be superceded by a new model every six months. [t
represents a true radio communications value that will provide many years of

operating enjoyment.




Al Cikas KA9CDL
2112 Stonehenge
Springfield IL 62702

Watching the Weather

— a cheap and easy conversion

he Western Union desk-
fax offers an inexpen-
sive approach to the recep-
tion of satellite cloud-cover
pictures. This article de-
scribes a complete satellite
receive system using the
deskfax recorder. Little ac-
tual construction is nec-
essary and the results can
be equal to those of more
complicated systems. The
receive system and the fax
display unit are separate
elements and are discussed
individually.

Receiver Conversion

The receiver needed here
should be capable of FM
reception somewhere be-
tween 20 and 50 MHz and
= should be tunable in order
O TI to compensate for Doppler

Mol Of A MivAu shift. A receiving converter
15 used to bring the satellite
frequencies within range of
The converted fax unit. The autotransformer is to the left of the deskfax. The motor capaci- the FM receiver. Several
tors are shown between the drum and the power transformer occupying the area formerly radio sets which qualify are

used for the exciter lamp. listed in Table 1.
10 73 Magazine = April, 1982




All of the receivers men
tioned in Table 1 sell for
less than %35 and one of
these or a similar receiver
should be obtained first.
Then it is a matter of select-
ing a converter with an out-
put which falls within the
tuning range of the receiv-
er. The converter crystal
determines this output fre-
quency.

One attractive prospect
is the use of a converter
which reduces the incom-
ing signal by exactly 100
MHz. A satellite signal
transmitted at 137.45 MHz
is thus converted to 37.45
MHz and the digit one is
mentally added to the front
of the receiver dial. How-
ever, it should be noted that
receivers which cover 28-39
MHz usually sell for about
ten dollars more than those
which tune 20-28 MHz. In
this case, the frequency
conversion should be in-
creased to 115 MHz for an
output of 22 MHz. The con-
verter should not change
the satellite signals in such
a manner that would permit
interference from Citizens
Band transmitters. That is, a
frequency difference of 110
MHz should be avoided.

| use an R-108 military
surplus receiver and a con-
verter purchased from
Hamtronics Co. The re-
ceiver is more sensitive
than its BC-603 counterpart,
but it requires a filament
supply of 6 V dc at 6 Am-
peres as well as a 135-V dc
B-plus supply. The R-108
does have some nice fea-
tures to make it a worth-
while purchase. One is a
fixed level of audio output
that is independent of the
speaker volume control.
The fixed output can be fed
directly to the deskfax re-
corder. A tuning aid in the
form of an oscillator is also
included.

A simple turnstile anten-
na, consisting of two
crossed dipoles with reflec-
tors, was made from a
wooden mast and some

The Deskfax conversion system described in the text is pictured here. Although the deskfax
is shown with the top cover in place, it is better to have the cover removed for actual use.
The picture also shows the FM receiver and the converter, preamp, and power supply for
the solid-state circuits.

Ya-inch aluminum tubing.
RG-59 was used as
feedline. This antenna pro-
vides excellent signals and
good pictures can be ob-
tained on overhead passes.
Once the satellites have
been heard, the orbit calcu-
lations are quite simple.
Some simple DXing and
notetaking will reveal
enough information for
short-term predictions of
the next satellite pass.
Commercially-available
satellite-tracking kits such
as the one the ARRL pro-
vides for the OSCAR sat-
ellites are helpful in the

Radio Set Type Frequency Coverage
BC-603 military surplus 20-28 MHz
R-108 military surplus 20-28 MHz
BC-683 military surplus 28-39 MHz
R-109 military surplus 28-39 MHz
Radio Shack police band 30-50 MHz

VHF Pro

initial efforts to understand
orbital mechanics and the
unusual behavior it imparts
to satellite paths.

Picture Display

The deskfax conversion
is almost as simple as the
receiving system. The desk-
fax unit is used essentially
as is, with only minor mod-
ifications made for con-
venience. Since no type of
transmission is desired in
this unit, some of the trans-
mit circuitry is disabled or
removed.

Once the deskfax unit is
obtained, a few operational

checks should be made.
The first check is to see that
the unit functions when the
incoming and outgoing but-
tons are pressed. It should
be noted which of the re-
lays operate in each mode,
paying attention to the in-
coming function.

A relay marked LR, lo-
cated near the back of the
unit, must be operated
manually as the incoming
switch is pressed. A rubber
band stretched around the
LR contact wafer and at-
tached to the 6AU6 tube,
located between relays TR
and ACK, provides a conve-

Notes

sold wi/o power
supply

sold w/o power
supply

sold w/o power
supply

sold w/o power
supply

solid state, power
supply included

Table 1. Possible radios for receiver conversion.
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Fig. 2. A few simple wiring changes are needed to modify a deskfax unit.

nient way to anchor this
relay into operation. Now
relay PWR should close,
and the 6V6 tube will start
to glow. As the 6V6 tube
warms up, a number 47
lamp in the B-plus power
supply will also start to
glow, dimly. The relay
marked HR will close and
the rotating drum will start
to advance toward the op-
posite end of the fax ma-
chine. At the end of the
drum’s travel, a screw lo-
cated on the forward end of
the drum touches a post
which shuts off the incom-
ing switch deck, resets the
relays, and allows the drum
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spring to return the drum to
its original position.

It all this occurs, the unit
is probably OK. If the 6V6
or HR relay fail to operate,
check the cathode and
plate voltages on the 6V6.
The cathode should have
16-20 V dc and the plate
should have 280-300 V dc.
Failure to read these
voltages indicates that one
of the larger resistors in the
deskfax is opened. The grid
voltage on this tube is prac-
tically nil.

To the rear of the drum is
the stylus arm. A small
aluminum clip containing a
steel wire stylus fastens to

this arm. The incoming
check should be repeated
again, this time to verify
operation of the stylus.
With a piece of fax paper
on the drum, begin the
testing procedure again. At
the rear of the deskfax, be-
tween relays LR and ACK,
there is a pot listed as P1.
After the drum starts mov-
ing, P1 should be advanced
until the stylus begins to
burn the fax paper. If the
fax paper does not burn, try
placing an audio signal
across the end taps of the
transformer located near
the incoming switch deck.
The fax paper will burn ac-

o —————

cording to the intensity of
the audio signal.

A new stylus, if needed,
can be made from a steel
wire cut from a wire brush
or a wire wheel. It is not
necessary to solder the new
wire to the old stylus clip;
merely route the new wire
though the holes that are in
the clip, then install it in the
holder. Using this method,
it is possible to attach a
2-inch-long wire and extract
it toward the drum as it
burns down. In this way, the
stylus need not be changed
so often.

Now the deskfax is ready
for conversion. First, re-
move the wires that are
connected to the coil of LR.
Remove the buzzer and the
ACK push-button switch.
The orange wire which fol-
lows the switch deck har-
ness should be attached to
the ACK lamp and the
jumper from the push-but-
ton to the lamp should be
deleted. The short gray wire
should also be removed.
The ACK lamp will now
have one side connected to
3 blue wires and the other
side will have 2 gray wires
and 1 orange wire. The ACK
lamp will not light. A toggle
switch should be attached
where the push-button was
mounted. Unsolder the
power cord and move it far-
ther into the chassis until
one wire will reach the new
toggle switch. Then solder
that wire to one side of the
switch. Trace the remaining
wire back to the rear power
fuse. Cut the wire there and
solder it to the empty termi-
nal on the rear fuseholder.
Using the piece of power
cord that was just cut off,
connect the empty terminal
of the front fuseholder to
the remaining terminal of
the toggle switch. This will
complete the wiring of the
main power switch.

Remove the exciter lamp
assembly and its trans-
former. If you do not desire
to manually operate relay
LR, it may be left on per-
manently by soldering the
contacts together or jump-
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power to drive the motor.

ering them. The unshielded
leads of the input line
leading to the input trans-
former should be replaced
with shielded audio wire.
The original wire exited
through a hole in the rear of
the chassis. This hole will
accommodate a phone jack
very nicely.

Up to now the conver-
sion steps described have
been for the sake of con-
venience and could be by-
passed if desired. But the
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final step is a must. There
are four wires that lead
from the gray drum motor
located at the top of the fax
machine. Trace these wires
as far back from the motor
as possible, then clip them
loose. This should only be
done after the fax machine
checks out completely. The
white wire will attach to a
2.5-uF capacitor located be-
low the exciter lamp trans-
former and this capacitor
should also be removed.

Originally the drum mo-
tor turned the drum at 180
rpm; this will not synchro-
nize with any 120-rpm fax
signals presently used on
the satellite bands. In order
to minimize the cost and
complexity of fax systems,
a plan was long ago devised
which makes use of the ex-
isting motor by altering the
frequency at which the
motor operates. This is ac-
complished by replacing
the 60-Hertz line voltage

with one operating at 40
Hertz. This system is by no
means new, but few details
have ever been published
on how to go about it. This
approach becomes more
desirable when fax units
which operate at 120 rpm
are priced.

My circuit consists of an
oscillator and a divider
chain which together pro-
duce a 40-Hertz square-
wave output which is fed to
an audio amplifier, where
the signal is coupled to the
drum motor through an au-
totransformer. A square
wave is necessary for the
divider chain to function
properly.

The oscillator circuit was
originally designed by Ken
Cornell as part of a trans-
mitter for the license-free
1750-meter band and was
first published in the
newsletter of the Longwave
Club of America. It is with
Ken’s kind permission that
the modified circuit is in-
cluded here. The circuit
was selected for its stable
square-wave output. The
oscillator and the divider
chain both operate from a
five-volt power supply. The
Cornell circuit makes use of
a crystal operating at 80
kHz and divides the signal
down to the 20 kHz the di-
vider chain requires. Since
the oscillator circuit was
designed for a much higher
crystal frequency, it may
take a few seconds warmup
time to get the oscillator
perking. A suitable substi-
tute for Ken's design would
be an oscillator operating
at 100 kHz, divided by 5.
Only the 80-kHz crystal and
7473 IC chip need to be
changed. This should be
considered if a 100-kHz
crystal is more readily
available.

The divider chain con-
sists of a few components
and a handful of ICs. The
frequency divisions may be
verified by monitoring the
outputs of each IC. The
40-Hertz output is then fed
to an audio amplifier. |
used a tape recorder am-
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Dennis W. Phillips KA4RUL
3901 Ibis Drive
Orlando FL 32803

The Sinkhole That Ate

hen | locked the door

to my business on
the afternoon of Friday
May 8, 1981, looking for-
ward to a weekend of relax-
ation, | did not know that
within 48 hours my faith in
terra firma would be shaken
forever and that my faith in
the value of amateur radio
would be renewed.

Winter Park is just across
the city line from Orlando
and right in the center of
the state of Florida. The
area i1s noted for the many
lakes which dot the land-
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Winter Park

— hams vs. hole

scape. These lakes are fed
from the massive Florida
aquifer, a spongy, water-
soaked limestone bed that
lies under the whole central
area of Florida. During
times of drought, the water
level falls and the porous
rock can collapse. When
this happens on a large
scale, the resultant depres-
sion is called a sinkhole. It
appears to be a monstrous
crater to the center of the
Earth which is devouring its
surroundings. It is both
frightening and, when oc-

curring in an urban area,
dangerous and disastrous.

Early Saturday morning, |
was behind my lawnmower
enjoying the Fruits of Sub-
urban Living, the Right to
Life, Liberty, and the Pur-
suit of Crabgrass, when the
ringing telephone offered a
respite from the sun. It was
an employee of mine, call-
ing to find out if | knew any-
thing about my shop’s con-
dition. She had heard that
the area was sinking.

| called the police imme-
diately, but they had no in-

formation to give me other
than the fact that there was
a sinkhole; they advised me
to stay away. That same in-
formation was confirmed
by a call to the Fire Depart-
ment. | frantically called
City Hall —no answer. Then
a thought flashed in my
mind and | raced to the
shack, flipped on the
2-meter rig, and dialed up
the local repeater. | called
for a break, and there on
frequency and at the sink-
hole was a ham friend, Ed
Cox WORAO/4. He had just
happened to be passing,
noticed the emergency
vehicles, and stopped for a
look! Ed described the ac-
tivities and area of involve-
ment and then advised me
on the best way to get into
the area.

Armed with this informa-
tion, | raced over from my
home for an inspection. The
area looked like a scene
from a B horror movie. Fair-
banks Avenue, normally the
main east-west road
through the town, had a six-
block section barricaded.
Many emergency vehicles
skirted the perimeter.
Police had established a
crowd-control line. And
there in front of the wid-
ened eyes of hundreds of
spectators was a gaping cra-
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ter. One almost expected
some primordial beast to

rear its head from the
depths. The pit was 400 feet
across, over 150 feet deep,
and contained a dry clean-
ing plant, a TV store, a print
shop, six Porsches, and the
back end of an auto repair
shop. For dessert, it had
eaten a three-bedroom
house, parts of two streets,
and an Olympic-size city
swimming pool.

| stood in the front door
of my shop—just 125 feet
from the rim—in total dis-
belief. | had been a resident
of central Florida for awhile
and knew that although
sinkholes were not too un-
common, this gigantic one
was very unusual. A passing
police officer said that
three other smaller sink-
holes had opened up else-
where in the county.

As the crater began to as-
sume a round rim, however,
| felt that perhaps my prop-
erty would be saved. And
when a telephone utility
worker came by and mut-
tered that if a nearby main
trunk line went, south
Florida would be sending
letters for a while, | got an
idea

Here was the prospect of
a communication emer-
gency and mounting na-
tional and international in-
terest. | should set up a por-
table amateur station on
my property near the hole! |
also had easy access to the
local geologist’s temporary
field headquarters, where
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complete factual informa-
tion would be available on
this and other sinkholes.

| made the ten-minute
trip home and rushed into
the shack. | wondered—
what kind of antenna?
What rig? What about pow-
er? | would have to home-
brew an antenna. | grabbed
some RG-58/U from a pile
of Hamfest Fallout. | also
found some 450-Ohm lad-
der line. In the utility room,
| had a coil of Romex house
wiring, scraps of stranded
copper wire, and an old ex-
tension cord. | borrowed a
marine battery from a
neighbor. | was certain that
| could do something with
all this wire, but to be sure, |
took the matchbox tuner. |
also chose my tube-type rig
(Drake R4B and T4XB) rath-
er than my new solid-state
rig because of the reputa-
tion of tubes in the finals
during high swr conditions.

Finally, | took along my
dummy load, a ham’s most
important device. | knew |
could tune the rig with the
known 50-Ohm value of the
dummy load.

My station wagon looked
as though | had just come
from a binge at a hamfest.
My XYL came running down
the driveway with a D-104
mike and a CW key. She ad-
vised, “Be careful, Honey,
and you need these, don’t
you?” | could see bits of
tears in her eyes, and, had |
waited, | think she would
have renewed her pledge to
get her ham ticket

As | drove back to the
shop, | heard national net-
work news on a local sta-
tion exclaim, “And in Win-
ter Park, Florida, a mas-
sive sinkhole continues to
swallow the business
district

| screeched to a halt in
my parking lot and assem-
bled the gear in the front
room of the shop. In the of-
fice, | had a fresh copy of
the May issue of 73, and
there in the pages was an ar-
ticle on coaxial dipoles! |
fished out the RG-58/U and
home-brewed a 20-meter
coax antenna. My emergen-
cy mast was a piece of 1 X
2 wood stuck down in the
toilet vent pipe on the roof.
| taped the center of the
dipole to the mast using
duct tape and used twine to
support the ends, one
strung from a tree limb and
the other from my business
sign. The feedline came In
through a window,

A quick hookup to the
power supply, and the
tubes began to glow. The
antenna worked! | heard
the reassuring crackle of
CW, then a fast load-up,
and | was on the air. The
band was down at the time,
but | was reaching New
York and the midwest with
599 signals. My Advanced
class ticket was barely a
month old, so | went up to
the phone bands.

During the next several
hours, the amateurs | con-
tacted by CW and phone
were very interested in the

facts about the sinkhole
and surprised that there
was an amateur station so
close to the event. They
asked about relatives in the
central Florida area, and we
would tell them what we
knew about the other sink-
holes as well as ours. Sever-
al amateurs were con-
cerned about their proper-
ties in Florida, and we pro-
vided information regarding
water rationing in southern
Florida as well as on
sinkhole damages in the
central areas.

Two days later, the geol-
ogists and city officials felt
that the massive hole was
stabilized and only minor
expansion would continue.
They decided to open Fair-
banks Avenue, but for pe-
destrian traffic only. The
crowds were huge. The
Great Winter Park Sinkhole
became the number one at-
traction in central Florida.
We estimated that over
35,000 people flocked to
the area to see the awe-
some sight. | made some
quick arrangements with a
T-shirt firm and reopened
my business to cater to the
crowds. On the front coun-
ter remained my portable
rig, and we continued to
operate, to the delight of
the crowds.

| was forced to remain in
my building for long hours
during the initial collapse
phase so that | could re-
spond to the city engineers
and be informed of the sta-
tus of my property. After
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the worst was over, | decid-
ed to experiment with the
variety of materials | had
and see just exactly what |
could accomplish in anten-
na design with the barest of
essentials.

| was pleasantly sur-
prised to find that almost
anything can be made to
radiate. The antenna tuner
was worth its weight in
gold. Using coax feedline
and standard dipole
lengths, | constructed ra-
diators from stripped
Romex house wiring, lamp
cord, and even a piece
of transformer winding.
The most novel was a
length of kite-string doused
with salty water! We assem-
bled it on the roof and
sponged on the brine. It
loaded up fine, but then
the swr meter went crazy.
The observer on the roof
yelled down, “Hey, the wa-
ter is drying up!” Either
the hot sun or the rf was
evaporating the salty solu-
tion. We tried loading the
string again at night, but
evaporation was still rap-
id, so we never did con-
clude what the real culprit
was. Perhaps it was a
combination.

One fascinating observa-
tion was made with an end-
fed zepp. The capacitance
of the antenna and tuning
values seemed to follow a
slow shift while operating
during the day and evening.
| was baffled. The 40-meter
antenna hadn’'t moved, we
hadn’t readjusted the rig,
and nothing seemed to
have changed. Late in the
evening, however, a geolo-
gist was updating me on the
hole and mentioned that
the water was slowly rising
in the bottom of the sink-
hole. Could it be that the
capacitance to ground had
been changing and it was
detected by the tuning
values of the antenna?
Since the level of water in
the hole was the basic level
under the building and an-
tenna also, perhaps we had
discovered a way of mea-
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suring the water table using
antenna values!

There did seem to be a
correlation, and the head
geologist was excited about
the prospects. This was real
ham radio—experimenting,
learning, and discovering!

On the operational side, |
learned a lot of things since
most of the time | was in the
middle of a pileup. | found
it difficult to write down the
calls and reports and work
the PTT button or the key, |
soon developed the skill of
writing with the right hand
and working the PTT with
the left. A footswitch would
have been nice!

| gave up on VOX action
due to the local noise level.
On phone, rather than
working one station at a
time and then calling QRZ,
| copied down all the calls
| could hear within about
10 seconds and, as the ac-
tion died down, repeated
their calls. As soon as |
had a list of a dozen or so,
| worked each of the calls
on the list. | found this sys-
tem to be much more effi-
cient than creating a
shouting match after each
call. On CW, | found the
operators to be a little
easier to work. | also dis-
covered that the pileups
occurred on CW down
around 14.025 to 14.030,
the secret hideout of the
fluent CW ham.

To encourage participa-
tion with us, we developed
a certificate, the W.AS., or
“Worked All Sinkholes.”
This bit of wallpaper served
as a QSL and as an item to
create interest.

Armed with a hemi-
sphere map, | began to plot
areas where our signal was
reaching at various times of
the operation. Sure enough,
you could see the zones as
the reports came back to
us. | reconfirmed that by
raising the antenna one
lowers the angle of the radi-
ation and thereby changes
the area of coverage.

| continued to learn
things back in the shack. |

began to make lists of the
things to remember during
portable operation: Re-
member a box of spare
fuses! Don’t smoke around
a battery; the bubbles are
hydrogen! When you do run
an ac power line, tape it
down so that you don’t trip
over it. Little pieces of col-
ored tape help to code
things such as ground wires,
coaxes, and connecting
cords. Be sure to log all
third-party traffic. Be as
neat as possible on your
main log or you find your-
self wondering whether it
was a U or a V, and what
was that other letter?

| was amazed at the reac-
tion of the general public to
the operating amateur sta-
tion. They seemed in-
terested in the phone opera-
tion and somewhat con-
fused by the CW. Using very
unscientific sampling
methods, the “'sinkhole
poll” showed that fewer
than one in ten realized we
were operating an amateur
station. Only those who had
a relative or friend in
amateur radio understood
the capabilities of amateur
communications.

We did find spectators
who were fascinated and
very interested, however—
maybe two out of ten peo-
ple. Many were youngsters
and teenagers. We fur-
nished the names of several
local amateur clubs, a local
supply company, and mag-

-__-_—__'—_—‘

azine addresses. We wished
we could have offered
them more information. It
is our opinion that amateur
radio needs to do much
more self-promotion and
training of interested new-
comers. The type of high-
visibility operation that we
carried out is a useful tech-
nique for raising the level of
awareness of amateur com-
munications in the general
public.

As a final note, | must say
that the sinkhole experi-
ence has been one of the
most rewarding events of
my life, and | am happy that
amateur radio was a big
part of it. | used to dream
about the thrills of a far-off
DXpedition and some re-
mote island with waves
crashing against a rocky
beach,

There | was, in a tent, with
the rigs fired up. As | sipped
on coconut juice and stared
at the big beams on tempo-
rary masts, | could hear half
the amateur radio world
calling me, amidst the cries
of the seagulls! Ah, what a
[ife!

Well, now | agree with
Dorothy when she told the
Wizard of Oz that she had
learned her lesson. If | ever
go searching for someplace
special, | need only look in
my own backyard! Sooner
or later we will all get a
chance to be in the middle
of action, and we need to
be prepared. Your chance
may be next'l
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Operation Skywarn

— tracking tornadoes with two meters

Bill Richards WBSZAM
1925 Juanita St.
San Angelo TX 76901

he following is a true

and factual account, to
the best of my recollection.
Time: 1900 hours local,
on a partly cloudy day in
late May
Location: San Angelo, Tom
Green County, Texas.

Frequency: 146.34/ 94-MHz
repeater.

“Well, guys, I'm tired and
both my batteries and the
ones in my talkie need a
good night's recharge, so
I’'m going to pull out. If that
cloud to the west looks like

Is this a tornado? Members of the Concho Valley Severe Weather Net were not sure, but
they kept a close eye on the ominous clouds.
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it's going to do anything,
holler. I’ll have the radio on
but just monitoring.
KAS5BN] and the group, this
is W5FZY clear, adios.”

“OK, Elmer, we’ll see
vou. W5FZY clearing, this is
KA5BN]. Pick it up Noel.
WD5BHX, this is KASBN].”

“Break! Break!”

“Go ahead break-break,
this is KASBN].”

“Sorry to interrupt, John,
but the Weather Service
just issued a tornado warn-
ing for the western part of
this county and Irion Coun-
ty [directly to the west of
Tom Green County]. At
6:45, DPS [Department of
Public Safety] reported a
tornado on the ground 10
miles north of Mertzon [25
miles southwest of San
Angelo] with an apparent
northeasterly path. If you
don’t mind and there are no
other volunteers, I'll go
ahead and assume net con-
trol and activate the Sky-
warn Net.”

There were no volunteers.

“This is WB5ZAM assum-
ing net control for the Con-
cho Valley Severe Weather
Net. Do we have anyone on
who has information for the



net regarding the severe
weather in the Mertzon
area? If so, please call net
control, WB5ZAM.”

“This is K5JEZ Mertzon.
Bill, we've got winds at 30
to 35 miles per hour from
the west and northwest,
with light rain. We aren’t
able to see very far to the
north, but there are two
large thunderheads to the
west and northwest of me.”

“This is W5RSV mobile,
and I'm about 10 miles
northeast of Charlie, and
those clouds he’s talking
about are really building
fast. It hasn’t started to rain
or blow here yet but those
clouds are very dark and it
does appear to be raining
over towards Mertzon.”

“Thanks, Charlie and
Marion. This is WB5ZAM,
net control for the Concho
Valley two-meter Severe
Weather Net, do we have
any other reports of severe
weather or anyone who can
go to the Weather Service
and man the station there?
If so call WB5ZAM, net
control.”

“This is WD5BHX. Bill, if
no one else can go, Il
be free here in a little bit
and will go out, but I'm
handie-talkie portable in
the mall now. WB5ZAM,
this is WD5BHX.”

“Thanks, Noel. Is there
anyone able to man the sta-
tion at the Weather Service,
please call now. If there are
any other reports of severe
weather, please call now.
This is WB5ZAM, net con-
trol for the Concho Valley
Severe Weather Net.”

No volunteers spoke up.

“No takers. Would you
mind, Noel? | know Art
could use someone experi-
enced with the rig and the
net.”

“We’ll be en route very
shortly. WB5ZAM, this is
WD5BHX.”

“Thanks, Noel. Do we
have any other net mem-
bers with reports of severe
weather only? Please call
net control, WB5ZAM.”

“KA5BN].”

“W50WX.”

iy,

n
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San Angelo, Texas (Tom Green County) and surrounding counties, with the locations of
local hams. The rings mark ten-mile intervals from San Angelo.

“Break. This is Art at the
Weather Service, W5QX.”

“Go ahead, Art.”

“Gentlemen, we have a
tornado sighted by a DPS
trooper, 10 miles north of
Mertzon with an easterly
path. We also have a line of
thunderstorms of marked
severity extending from 20
miles northwest of Mertzon
to 20 miles west of Ozona,
with a path of movement to
the east and northeast at 20
miles per hour. These con-
tain heavy rain and hail and
do indicate tornadic-type
winds aloft. This is W5QX.”

“Thanks, Art. We have
activated the net and Char-
lie reports 30- to 35-mph
winds with light rain at
Mertzon, and Marion re-
ports light winds without
rain 10 miles northeast of
him. He does report heavy
thunderstorms to the west.
Thanks for your informa-
tion and we do have some-
one on the way to man the
radio for you, W5QX this is
WB5ZAM, net control for
the Concho Valley Severe
Weather Net. Do we have
—sorry, John, KA5SBN).”

“Bill, we have light rain
and a westerly wind at 10 to
15 miles an hour here at
Carlsbad [20 miles NW of
San Angelo]. WB5ZAM, this
Is KASBN].”

“Thanks, John. W50WX,
WB5ZAM.”

“Bill, the weather is
about the same here, but |
can hear thunder to the
west and northwest of me,
here in Grape Creek [12
miles NW]. WB5ZAM, this
is W50WX.”

OK AL T TThISS TS
WB5ZAM, net control. Do
we have other check-ins
with severe weather reports
only? Please call WB5ZAM,

net control.”

“This is K5JEZ.”
“Go ahead, Charlie.”

“Bill, the wind has
changed to the west and
northwest, at 38 to 40 miles
an hour—no, there’s a gust
to 50 miles an hour, and we
have heavy rain now. If |
lose power, I'll go to the
mobile and be right back.
WB5ZAM, this is K5JEZ
Mertzon.”

“OK, Charlie. Art, did

you copy!? W50QX,
WB5ZAM?”

No response.

“WD5BHX?”

“Yes, Noel?”

“Bill, I'm en route to the
Weather Service now. Art
probably heard that report
but was unable to reply as
he went back to the radar.
I’'ll have the radio manned
very shortly. WB5ZAM,
WD5BHX.”

““OK, Noel. This is
WB5ZAM, net control for
the Concho Valley Emer-
gency and Severe Weather
Net. Do we have other
reports of severe weath-
er!—and if not, we’ll be-
gin -taking check-ins from
portables and mobiles, then

we’'ll come back to the
fixed stations. This is
WB5ZAM.”

“WS5RSV.”

“K5)JEZ."”

“Yes, Marion?”

“Bill, the winds are buf-
feting the pickup pretty
good now and we have a
very heavy downpour here.
Over.”

“OK, I'll note that to Art.
Go ahead, Charlie.”
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“Yeah, this is K5]EZ. The
rain has let up some, but it’s
still pouring and the winds
have settled down to 25 to
30 miles an hour, out of the
west.”

“Thanks, Charlie. K5)EZ
and WH5RSYV, this is
WB5ZAM, net control. . ."

And so it went, with thun-
derheads building to the
west and southwest and
moving in our direction. We
had 46 check-ins: 18 porta-
bles, 12 mobiles, 14 fixed,
and 2 via telephone, and
we watched clouds for
just over three hours as
they built up and then
dissipated.

This quick response on
the part of local amateurs
was not due to our working
as communicators, but due
to the weekly practice ses-
sions, where everyone gets
a chance to check in, test
antennas, and even call the
net, to get the hang of call-
ing up the group and main-
taining the net. From mid-
April through mid-June, we
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INDIANAPOLIS, IND.
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(317) 291-7280

(317) 291-2995

get the real thing with fre-
quent storm development
and the possibility of severe
weather developing. We
watch not only for the
Weather Service-NOAA,
but for ourselves, the local
media, and (you would be
surprised who listens to the
repeater frequencies during
severe weather!) the numer-
ous shortwave listeners.
Due to the size of the
area we need to watch for
threatening storms, we in
the Concho Valley have
tried to get the best repeat-
er coverage possible and to
keep all amateurs informed
of the frequencies and nets.
Our net members include
lawyers, nurses, ranchers,
retirees, salesmen, house-
wives, Armed Services per-
sonnel, executives, and col-
lege students. We will have
check-ins from as many as
70 air miles away and as
close to the repeater as two
blocks. The storms that af-
fect us can build near
Ozona (70 air miles south-

west), or to the northwest
(near Carlsbad or Sterling
City), or sneak up on us
from the east, from Paint
Rock or Ballinger, and can
include everything from
rain and wind to hail, high
winds, and tornadoes.

Basing our techniques of
cloud-, wind-, and rain-
watching on the training
provided by NOAA’s Na-
tional Weather Service, we
are able to provide accu-
rate information to the
Weather Service and hence
keep it aware of conditions
on the ground under the
clouds, an area where the
Weather Service radar can-
not tell the difference be-
tween blowing dirt and hail.
To date, we have provided
not only basic information
on the storms but also have
been able to act as indi-
cators of the severity of
storms, including the severi-
ty of the winds and actual
amounts of rainfall. We
also have been able to give
aid when the radar at the
Weather Service was inop-
erable, giving warnings of
high winds and hail as a cell
moved into the area.

We found that the best
way to keep everyone cur-
rent (as to who lived where
in our area) was to publish a
directory of local hams and
take a highway department
map and overlay it with
concentric rings, approxi-
mating by tens the aeronau-
tical miles from San An-
gelo. The map also has the
sites of the three 2-meter
repeaters and the site of the

450-MHz repeater. We then .

took the maps and used
them to coordinate tests on
the emergency-powered re-
peaters so as to test where
we could reach the repeat-
ers with what level of equip-
ment (i.e, with a one-Watt
handie-talkie, or 10 or 25
Watts, or if a directed array
was necessary). All net and
club members then were
given maps, a list of current
net check-ins, and the op-
portunity to call up the
net in the weekly practice
sessions,

Since the storms take
fairly consistent paths, we
found that a map showing
the area southwest and
west would serve better
than a true circle around
San Angelo. The map gives
the net control an idea of
who lives where in relation
to a storm cell, and net con-
trol thus is able to ask these
specific individuals for in-
formation on the cell,
whether it is moving toward
them, away from them, or
around them. Then the net
can ask for mobile stations
to move to points parallel-
ing the projected path of
the storm. Since we have
only about 60 amateurs ac-
tive on 2 meters, this map
gives the net control an
idea of where each member
is—especially those in the
outlying towns.

The continuing improve-
ment in the educational ser-
vices from NOAA has
helped to train more and
more amateurs in the Sky-
warn system and has in-
creased the number and ac-
curacy of reports during the
severe weather months. We
also installed equipment at
the Weather Service, giving
them ready access to the
net frequency, and have
worked with them to get
amateurs into the Weather
Service during inclement
weather to give them a
trained communicator to
exchange information be-
tween them and the spot-
ters of Operation Skywarn.

So, the next time you
hear a net call-up on 2 me-
ters (or if you haven't tried 2
meters), go set your FM pub-
lic service receiver or scan-
ner to the net frequency;
when the next severe
weather system blows in,
you can watch the storm
through the eyes of others
and know whether you are
going to get a springtime
shower or a frog-strangler.
You, too, may want to join
the ‘“‘professional” ama-
teurs on the Severe Weath-
er/Operation Skywarn nets
and help keep an eye on the
storms.
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Ben Johnson
77 Ridgeway Avenue
Rochester NY 14615

Measure Ohms with Your
Calculator?

—vyes, and accurately, too!

U ndoubtedly the dumb-
est electrical measure-
ment made on a multimeter
is the one on the high end of
the Ohms scale, where the
figures are so crowded
together that what you read
iIs more a matter of faith
than reality. And then

there’s the zeroing prob-
lem —was the meter zeroed
when you started?

Now, at last; there's a
better way that doesn’t
crowd readings or require
rezeroing . . . a linear, digital
ohmmeter with great high-

resistance sensitivity that
exceeds the 20-megohm
limit of many commercial
digital multimeters!

But the best news is that
you can put it together
yourself in a cheap pocket
calculator! Nowadays
these little four-bangers are
frequently on sale for less

F o |
RST tl:l
Sw READ

than the cost of their indi-
vidual parts. This amounts
10 the manufacturer doing
most of your assembly
work and providing a pro-
fessional-looking, compact
case as well. Try agonizing
through the alternatives
and you'll quickly see what
I mean in terms of the
cost/benefits ratio. All this

oy “ADD™
CALC KEY
POS ) [+

RC=11i B __I
s MODULE F E

= Y |

Fig. 1. Circuit for converting calculator to measure resis-

tance.

Parts List for Fig. 1
Cf —Filter capacitor, 10-100 uF, electrolytic
Cr — Range capacitor, polyester, 1-2 uF (see text)
Ct —Timing capacitor, polyester, .05 uF
Rt — Timing resistor, minipot, 1 megohm

Photo A. Clamshell view of the completed calculator
transformation. The final range capacitor is a 1-microfarad
tantalum between switch and module. Just four wires con-
nect to the calculator circuit proper; they were left long for
strain relief. The assembly is ready to be closed up and
used.
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Rx —“Unknown” or calibrating resistor, 1 megohm, 1%
JK — Phone (test) jack, miniature, w/plug and test leads
SW —Switch, SPDT, miniature, bat-handle toggle
Above parts are readily available from normal sources.
RC-111 Module — Available from Kaltek, Box 7462, Rochester NY
14615 ($14.62 ppd., plus NY state sales tax if applicable).



Photo B. Ten wires connect the keyboard to the calculator
chip/display board. An oscilloscope from ground to each
wire in turn identified the wires carrying digits pulses. The
scope between each of these wires and each of the other
“keys” wires showed which key joined each pair. The table
shown cracks the code for the keys of interest. The module
connects to the constant-add pair, numbers 10 and 3.

Fig. 1 shows the simple
circuitry needed to trans-
form vyour four-function,
constant-add calculator in-
to a piece de résistance. So
few parts are required that
the whole addition almost
invariably will fit complete-
ly inside the original case
with room to spare. With
simplicity like this, even the
nicety of a printed circuit
board is not worth the extra
time and effort. The only
external bits of evidence
that your new instrument
does more than calculate
are the actuating switch,
the test jack.. .and the
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Photo C. The main fixtures — module, actuating switch, test
jack, and count-rate pot—are stuck in the bottom of the
TI1-1025 case with hot-melt glue. This stuff is handy and can
be cut off the stick and melted in place with your soldering
iron. You don’t need to buy the glue gun for the job.

The counting rate is ad-
justed by the combination
of Rt and Ct, so what shows
up when the display stops
counting is a number equal
to the value of Rx, with
various numbers of decimal
places determined by the
size of Cr. Your personal in-
tervention merely involves
clearing the display and en-
tering an initial “1"” to count
from, then flipping the ac-
tuating switch. Your cal-
culator retains, unimpaired,
all of the original functions
it had, when the display is
not running or when the test
leads are removed to short
the jack. If you have any
parallel- or series-resistance

need to start from some

iIs now made possible by a
newly-available module
that begins where the
calculator manufacturer
left off . and does lots
more.

smug look on your face
when your friends see it do
its stuff. You may, of
course, want to exceed the
bounds of the original case,
but |ater.

How It Works

The brain of this little cir-
cuit is Kaltek’s RC-111 hy-

calculations to make after
the display shows the value
of your unknown, you are
immediately ready to make
them on the keyboard.

Construction

There’s really so little to
do that the circuit diagram
tells it better than words.

convenient known condi-
tion. For calibration accu-
racy, a 1% resistor should
be chosen, somewhere
around one megohm. For
ease of handling the correc-
tive arithmetic, use a 1-mi-
crofarad capacitor for Cr,
of any tolerance. Chances
are that you’ll have to

brid CMOS module with
eight leads emerging from
its 2X2X1 centimeter
package. It utilizes the
familiar time-constant prin-
ciple to determine the
value of the resistor under
test. The calculator is
caused to count and thus
act as a timer to measure
the time it takes for range
capacitor Cr to charge
through the unknown resis-
tor, Rx. The counting func-
tion stops at a certain
charge level on Cr as sensed
by the high-impedance in-
put (S) of the module.

Photo D. A 10-megohm resistor was soldered across the jack
as an internal reference, and a 2-uF range capacitor (blurred)
was temporarily enlisted to give a 20-second time constant
for setting the counting speed. At top speed, the count was
about 220 for the ten-megohm resistor, indicating that the
range capacitor should be 1 microfarad and the timing pot
slowed down for a count rate of 100,000-Ohms-per-count.
The module lead identity is cast in the sides of the package;
they were transcribed on the facing surface for clarity.

About the only precaution change or pad it later, any-

is on behalf of the CMQOS-
based RC-111 module,
which, although protected
as well as functional re-
quirements allow, should
be handled so as to avoid
any exposure to static elec-
tricity. That is, ground your-
self and your (non-trans-
former) soldering iron
before touching the mod-
ule leads. Once it's in the
circuit, it's rather safe (if
wired as shown, of course).

For openers, wire the
module separately as
shown, with the leads un-
cut. Their functions are
identified on the case. You

Photo E. The only things showing externally are the jack and
switch. . .and your own look of satisfaction! The author
plugged a photocell in the jack and used the freshly-built in-
strument as an enlarging exposure meter to make these
prints. Only an initial test print was required to get the
range.
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Fig. 2. Optional circuit to actuate CLEAR function, enter 1,
and perform the READ function all from a DPDT switch.

Parts List for Fig. 2 (see text)
Rs—.5to 1.5 megohm, Ya W
Rp—10 to 22 megohm, a2 W

Cp—.01 uF, ceramic, 10V

QGC,1— NPN silicon transistors, general purpose
SWa,b— DPDT toggle switch (replaces SPDT of Fig. 1)

how. The pot (Rt) should be
at the high-resistance end
of its span to begin with.

Now get intimate with
your calculator. For the
easiest trip, choose from
the National Semiconduc-
tor Corporation’s NOVUS
600 series or their private
brand equivalents that now
carpet the terrain like tran-
sistor radios (“Mathbox,”
for example). Some have
fixed or switched-on deci-
mal points. All have the
necessary constant-add
function, which means that
if you enter a number and
repeatedly punch the
“ADD” key, the number
will be added to itself in the
display. Other brands with
this function are also good
contenders, but these are
easy to find, cheap, and
very cooperative. The ear-
lier ones have an 18-DIP
chip for the calculating,
designated MM5736; later
ones have the same charac-
teristics, but the chip is
buried under a plastic glob
on the flip side of the dis-
play board.

Some have LED drivers,

and some don’t. That as-
pect doesn’'t matter. What
does matter is how easily
you can find and identify
and polarize the leads from
the CLEAR, 1, and ADD
keys. The calculator can be
a junk-box habitué, and
many are by now for vari-
ous reasons. If yours failed
mechanically on the key-
board from bad key con-
tacts, you still can use it for
an ohmmeter and inject
new life into the old box.
For a DIP-cased MM5736
chip, the needed pin identi-
fications are in Table 1.

The shared pin in Table 1
is coincidentally a result of
the matrixing of the key-
board; all keys are shared,
but you won't need the rest.
Chances are if you are com-
pelled to poke around look-
ing for the needed ones,
though, you'll find at least
half the others first (in
which case, if | didn’t fore-
warn you, you might be
non-plussed —minussed,
even—to discover all these
funny coincidences your-
self).

If your machine isn’t old
enough to have pins, take a

Key Pins Called Most-Positive Remarks
ADD 1-3 D4-K3 1(D4) All “D" pins generate
1 417 Ki1-D2 17 (D2) positive pulses to the
CLEAR 23 D1-K3 2 (D1) K pins. ADD and
CLEAR share pin 3
(K3).

Table 1. Pin identifications.
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10k-Ohm resistor and use it
to jump the various key-
board leads you can spot,
with a number entered in
the display for you to watch
the results on. Or, put your
scope across the leads and
poke the keyboard until the
scope signal shorts. A stan-
dard ohmmeter used with
calculator power off would
do the same thing, but | hes-
itate to recommend putting
its voltage, however low, on
a dead section of the chip.
The whole process only
takes five or ten minutes
with a resistor, and it's
harmless. So try that meth-
od first, and as you identify
the leads and determine
their polarity from battery
negative, mark everything
down with a diagram to
help you relocate the right
ones later on.

To recapitulate, at this
stage you should have
found your needed key-
board leads, identified their
polarities, and have the
module circuit wired and
ready to connect to the cal-
culator for temporary ini-
tial testing and calibration.
With the power off, hook
the module plus and minus
leads to the calculator
power points and set the
module circuit switch to
RESET, shorting the range
capacitor. Now you're
ready for the fun part, and
you should make sure your
battery is reasonably fresh,
or else use an adapter. The
MM5736 chip needs at least
6.5 volts to operate, but the
module needs .5 volts
more, so stay above 7.0
volts during testing.

Initial Testing and
Calibration

Power up the calculator,
clear the display, and enter
a 1. Flip the module switch
to READ and note that the
display starts counting up
from 1 and soon comes to a
halt. You should then be
able to enter more digits via
the keyboard. Press CLEAR
twice, enter 1 again, and
flip the switch to RESET

and then READ. Again the
display should rack up
about the same bunch of
numbers.

So far, so good. Now you
have proved that things are
in working order and you
can start shooting for the
fastest counting rate your
particular calculator chip
can deliver. While alter-
nately RESETing and
READing the switch, twist
your timing pot (Rt) towards
minimum resistance to
speed up the counting rate.
You may get up to the
magic limit of about 150
counts/second, but on
average you’ll hit around 60
before the display starts do-
ing strange things like hesi-
tating, stopping, showing
EEEEEE, or otherwise not
counting at a nice even clip.
Back off on the pot setting
and start over, babying up
close to the forbidden
point. Once you've found
it, try timing the counts per
second with a sweep sec-
ond hand clock and record
the results. You can do this
most easily by leaving the
switch at READ and putting
a jumper across Cr, the
range capacitor. That'll
keep it running constantly.

So much for high speed;
now you need to adjust
your range capacitor so
that the displayed number
is a few counts higher than
the value of the calibrating
resistor. . . probably within
a couple of decimal places.
Say your Rx is one megohm
and your count is 50 when it
stopped running from a “1”
start. That means you need
to double your Cr value
from its nominal one micro-
farad to extend the time to
total 100 or more counts.
Pick a combination of good
capacitors for Cr that gets
you there and a little be-
yond when paralleled with
Cr. Run a few check counts,
and then slow the count
rate with the pot until it
matches the calibrating re-
sistor value. You should
now have the best combi-
nation of high counting
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speed and as much resolu-
tion as your chip can
deliver.

For practical purposes,
you are now ready to make
a neat mess and pack it into
the calculator-cum-ohm-
meter. You may, however,
want to consolidate your
pile of add-on capacitors in-
to the fewest number that
will do the job. Try to stick
with polystyrene or poly-
ester caps to minimize
dielectric absorption,
which tends to throw off
your first reading. Or else
learn to accept the first
reading and ignore any
changes in a rapid retest of
the same resistor. In any
case, recheck your calibra-
tion once everthing is
mounted permanently in
the calculator case.

Locate the switch and
test jack for your conve-
nience; a thumb-actuatable
position on the side of the
case would work well for
the switch, while the jack
might be placed on the op-
posite side, consistent with
the stuff already in your
own calculator.

Error Sources

Over the 7.0-9.5-volt
operating range you'll see a
readout variation of about
plus or minus 7%, which is
quite adequate for most ap-
plications. If you wish to
tighten up the precision, a
zener diode with a bleed
current of around 3040 mA
across the whole circuit—
calculator and module—
will hold variations to a
couple of percent or less.
This is rather tough on the
battery, so an ac adapter
should be considered.
preferably with zener stif-
fening if you want to go all
the way for precision. The
slight error from the nature
of the range capacitor
dielectric has been men-
tioned; it's not big, but it’s
hard to avoid.

Real super capacitors
carry a real super price tag:
it you're that fussy, maybe
you should send your un-
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known resistors to the Na-
tional Bureau of Standards.
Ceramics are compact and
cute, but their capacity/
voltage effects are impos-
sible; forget them. If you in-
tend to use large capaci-
tance values for Cr in order
to read low resistances, you
should stick to tantalums
and timing-grade types, if
you can. Regular electro-
lytics will be quite hope-
less for a good instrument.
For 1000-Ohms-per-count,
you’ll need some 10-20 uF;
for 100-Ohms-per-count,
then about 100-200 uF
would be required and your
decade-matching problem
would get a little sticky. At
some level, you should best
accept what your analog
multimeter can deliver for
the low resistance readings,
to avoid fighting the uncer-
tainties of large capacitors.

Additional Helps

Some additional circuitry
can be incorporated to
make your instrument more
nearly .a “hands-off” ma-
chine. That is, you can
avoid having to clear and
enter a digit into the display
by doing it electronically
when you actuate the RE-
SET/READ switch. This re-
finement is shown in Fig. 2
and calls for a DPDT switch
in place of the SPDT switch
shown in Fig. 1. The extra
pole is used to send a brief
pulse to the CLEAR key
when you RESET and an-
other such pulse to the 1
key when you READ. The
capacitors in the transistor
base legs can be ceramic
for compactness, but they
and the resistors in series
may require a little cut-and-
try for best performance.
The parallel resistors across
the caps can be 10-22 meg-
ohms. The series resistors
need to be around .5 meg-
ohms te 1.5 megohms, de-
pending on your particular
capacitor and transistor
combinations.

The object is to inject a
pulse of just sufficient dura-
tion to clear the display and
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Fig. 4. Optically coupling module circuit to calculator.

enter 1 at any operating
voltage without fail. If the
pulse is too long, the key
will hang up excessively
and, especially, the 1 key
pulse will subtract counting
time from the ADD key
function and cause a low
readout on your unknown
resistance. Too short a
pulse will be more obvious:
the display will fail to clear
and/or will not inject a 1 for
the module to count from.

Since the symptoms of
erroneous choices are self-
evident, it isn’t too hard to
land on the right combina-
tion. The series resistances
should be on the high side
to avoid ghosts in the
display and excessive volt-
age on the transistor bases.
The transistors can be just
about any cheap silicon
general-purpose units, the
smaller the better. Once
you have this circuit im-
provement squared away,
the RESET/READ switch
should do everything for
you and prevent wear and
tear on the fingertips.

Experimental Section

Other brands of calcula-
tors can be made to vield to
this circuit scheme, but you
may find that they have
slightly different or perhaps
more recalcitrant charac-
teristics. Some appear to re-
quire a heavier current to

actuate the keys, as evi-
denced by requiring a lower
Jumper resistor to do the
job from the circuit side of
the box. A boosted output
for the module can be pro-
vided by a transistor in such
a case, as shown in Fig. 3. In
this case, the module D
lead should be tied to the
positive supply rail.

In calculators which
have the necessary con-
stant-add function per-
formed by a third key (re-
quiring, say, a CLEAR—1—
ADD sequence followed by
repeats on an EQUALS key,
for instance), you still have
the option of either enter-
ing the three initial keys and
letting the module drive the
EQUALS key or using the
DPDT switch arrangement
on the 1 and ADD, but leav-
ing your finger to do the
clearing. Again, the low-re-
sistance keying problem
might be present. which
generally would result in
three transistors being used
for this arrangement.

Finally, if you have been
intrigued by all the talk
about opto-couplers, this
project might be a useful
place to start playing. Go-
ing back to the simple case
of the module actuating the
ADD key, you can produce
this more exotically by
shunting the key leads with
a suitable light-dependent
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Fig. 5. Use of crystal timebase for high-precision ohmmeter
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resistor (LDR) facing an LED
operated by a transistor-
boosted output from the
RC-111 module as shown in
Fig. 4. This scheme gives
you a lot of potential design
freedom, because the only
necessary connection be-
tween the module circuit
and the calculator can be a
light beam. Consequently,
if the gods and what-not are
in your favor, you can op-
erate the module on one
battery (by itself, it only
consumes a couple of milli-
amps, and only while
counting) while the calcu-
lator operates on its own
original supply, which can
then include those situa-
tions beyond the 3-15-volt
requirements of the mod-
ule.

There are two precau-
tions. First, the LDR has to
act with reasonable speed
in crossing from low resis-
tance (to actuate the key)
while illuminated by the
LED to high resistance (for
about an equal time) to let
go of the key. Second, the
LED has to be able to light
the LDR sufficiently to ef-
fect the necessary low resis-
tance, which means that it
may require a pretty good-
sized jolt of current to do
the job. So, a satisfactory
functional matching of LDR
and LED is necessary and
requires a little horsing
around to get things just
right.

Some LDRs are rather
slow, and this might mean
sacrificing some counting
speed to incorporate this
design. On the other hand,
you may hit fat city and
find that, for example, a
fast and cheap photo-diode
or photo-Darlington transis-
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tor will work just fine in
yvour situation. Then you're
home free. But you see why
| entitled this part as an ex-
perimental section. As a
hobbyist, you should be
allowed to feel intrepid.
On the other hand, | am
obliged to state the dis-
claimers. | have to disclaim
any responsibility for what
you may do on your own
hook. Fortunately, | have
found so far that most cal-
culators are very forgiving
about all the rooting
around in their guts.

Some Freebies

A number of non-ohm-
meter possibilities may
have become apparent by
the time you have read this
far. Yes, the module/calcu-
lator combo makes a pretty
dandy and simple counter
or timer or stopwatch, with
or without the ohmmeter
function. The timing will
continue ad nauseum as
long as module lead S is
tied or switched to the posi-
tive supply rail and stop
when it is on the negative
rail. A second timing pot
could be switched in to pro-
duce a timing speed more
attuned to your needs.

Almost any calculator
candidate should run fast
enough to count by sec-
onds; most will count by
tenths, and some will make
it to .01-second-per-count
or beyond. For your own
needs you might want to
consider hundredths of
minutes or even milli-hours
or the like. Astronomers
might even want to shoot
for microsidereal-day time,
in an extreme case. Al-
though not crystal con-
trolled, the precision is not

bad with reasonable volt-
age regulation and can be
set with an oscilloscope
against multiples or sub-
multiples of the 60-Hz line.
For the calculator chips
that can reach to 60 Hz or
100 Hz, one of the cute lit-
tle boards that provides
such with crystal control
can be purchased for
around $5.00 and run from
most calculator power sup-
plies. The output can be
tied to the module as shown
in Fig. 5, connected to the |
lead while the P and C leads
are left open.

Once you can measure
Ohms digitally, you also
can measure the ohmic re-
lationships of other de-
vices, of course. Therefore,
this means that you can es-
tablish a relationship with
light and temperature, to
cite the most obvious
examples. The aforemen-
tioned LDRs can be used to
measure light, and at ex-
tremely low levels. So can a
whole raft of other devices:
photo-diodes, photo-tran-
sistors, and even plain
LEDs. In these cases, the
lower the light level, the
higher the reading dis-
played, and if you have a
big range capacitor, it
might take minutes for the
display to stop running if it
is dutifully trying to count
all the hundreds of
megohms an LDR can reach
at low light levels.

For this application |
have found that a tiny
220-picofarad range capac-
itor worked about right for
modest but useful counts
when making enlargements
in my darkroom. Because
of the inverse light/count
relationship, this combina-
tion is more properly a
dark-meter, but that’s be-
side the point. In effect, it
reads out a number propor-
tional to the right expo-
sure . . .that’s the bottom
line in the photographic
application, The LDR could
optionally be connected to
replace the timing pot (Rt)
with a fixed combination of

M'

Cr and Rx chosen to time
for a few seconds. In such a
case you would get a read-
ing that increased as the
light intensity increased;
however, in too-bright light,
the calculator chip count-
ing rate would be exceeded
and the display would show
funny results. With the LDR
as Rx in the ohmmeter cir-
cuit, the excessive light in-
tensity would register only
yvour originally-entered 1
and would create less con-
fusion.

A precaution about
LDRs: As well as being a lit-
tle slow, they have varying
degrees of memory, so they
don’t immediately settle
down on the first reading
after a shift in light level.
The fastest ones get there
well enough to be extreme-
ly useful, but you would de-
tect the discrepancy on a
succession of readings.
Thermistors are decidedly
non-linear, and it takes
some extra fooling around
with the circuitry to get
them to put out real tem-
perature readings over a
useful span. Ideally, you
would fortify yourself with
a calibration curve, or
“normalize” the applica-
tion.

If, for instance, you want
to display a single photo-
developer temperature dig-
itally, and always use that
temperature, the ther-
mistor/range capacitor
combination could be
made to display “100” at
the chosen temperature,
from which you could em-
pirically set acceptable lim-
its from this value to suit
the precision requirements
for your needs.

Hams develop other situ-
ations for themselves in
which a digital display of
the results could be useful.
An azimuth readout could
be provided for an antenna,
for example, by tying a suit-
able pot to the rotating an-
tenna shaft as the Rx gen-
erator and scaling the dis-
play relationship to read
out the number of degrees



representing the direction.
Or, with a linear pot as the
unknown, you could make
a digital micrometer of
sorts. The mind boggles at
the prospects.

Perhaps the most imme-
diately useful takeoff on
the ohmmeter is the alter-
native of making the range
capacitor the unknown and
scaling with resistors in the
Rx position to provide a few
decades of readability. A
megohm or two will give a
display in microfarads to
two decimal places. A com-
mensurately longer string
of resistors can enable you
to reach to 100-picofarads-
per-count and read micro-
farads on the same scale to
too many decimal places to
be of practical interest—
and taking that much more
time to count, as well.

The switching require-
ments to make a combined
ohmmeter/capacimeter are
not horrendous, but to do
a really good job, you

| FAST
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would want to consider a
bigger case to accommo-
date range switching. If you
have a dead-keyboard cal-
culator to start with, per-
haps try putting in a huge
LED display in place of the
usual small one. With com-
mercial capacimeters sell-
ing for about ten times the
cost of the Kaltek module,
you can do almost as much
(except for the teeny
capacitances) and have the
advantages of the digital
ohmmeter in the bargain.

Conclusion

| could go on and on until
the applications for the
RC-111 module were limit-
ed by my imagination. But
it seems fitting to leave off
as above and tell you that
the applications are limited
by your imagination. In any
event, this little device has
a truly impressive cost-
benefit ratio, and I’'m confi-
dent that you’ll flip over
it.
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A modular approach. . . for your own custom-designed ATV
system....Here's NOW 1xas.4 ATV EXCITER/IMODULATOR.$89 ppd
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ARCO Solar”

Power Systems are
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For some very sound reasons. Not all solar
electric systems are created equal. ARCO
Solar products offer all the features that add
up to superior performance and increased
value. Features like design, construction,
warranty, accessories and service. Those who
know what dependable, stand-alone power
can do for their communications equipment,
know how important these features are.

And now, there are 2,500 dealers across the
United States and Canada offering ARCO
Solar power systems. For the name of the
dealer nearest you, contact one of our
regional distributors:

panding. Two frequencies available.
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The PAS will put out 10 watis RMS power on the sync
lips when dfiven with B) mw by the TXAS gaciter 50
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NEEDS.
TERMS: VISA or MASTER CARD by telephone or mail, or check or money order by
mall. All prices are delivered In USA. Allow three weeks after order for delivery.

(213) 447-4565 Charge card orders only

P.C. ELECTRON |CS 2522 Paxson Lane,

Tom WEORG Maryann WB6YSS Arcadia, California 91006

ARCO Solar,Inc. &
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James L. Campton N7AAD
3001 South 288th, #182
Federal Way WA 98003

Scanning with the 1C-280

H ow many times have
you seen a nifty circuit

that would expand the ca-
pability of your operation

only to be stopped cold by
the thought of drilling holes
or otherwise performing
cosmetic surgery on your

shiny new rig just to mount
controls for the additionzl
function? Here is a scanner
that uses existing switches,

Fig. 1. IC-280 schematic diagram showing microprocessor and control input circuitry.
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costs about $25 maximum,
and mounts inside the con-
trol head.

Two-meter transceivers
as a class have been trend-
ing towards the low current
drain of CMOS control cir-
cuitry, notably synthesizers
and attendant display cir-
cuits with external control
capability. The earliest ex-
ample of this type of trans-
ceiver in the lcom line was
the 1C-22S which, for the
first time, offered hams the
ability to interface their rigs
with a wide variety of hard-
ware. Since then, several
advances have been made,
the latest of which incor-
porates a microprocessor
into the control function.

Before proceeding fur-
ther, one point should be
emphasized. The micropro-
cessor in the 1C-280’s con-
trol head resembles less a
hobbyist’s computer sys-
tem (8080, 6800, Z80, etc.)
and more the type found in
a calculator. The chip is
from Texas Instruments’
TMS 1000 series of micro-
processors which have all
RAM and ROM in the same
package and cannot access
external memory of any
kind. The ROM is mask-pro-
grammed at the factory and
cannot be changed.

Nevertheless, it offers
enormous flexibility (from
the designer’s point of view)
in that it can be tailored for
any type of control func-
tion in any type of system
that can be imagined.



Flexible for the engineer
but pretty well set for the
user, right? Well, not quite.

The secret of enhancing
the control capability of
such a system lies in the
realization that while the
microprocessor is pro-
grammed for a limited num-
ber of control functions,
these same functions need
not be accessed via me-
chanical switches but elec-
tronically instead, upon
command of other signals
within the transceiver. In
short, it is very easy to
cause the radio to tell itself
what to do.

Theory of Operation

To understand how the
scanner works, it is neces-
sary to describe how data
gets entered into the micro-
processor.

The type of input used is
called a scanning matrix.
Basically, this means that
there are just four lines (K,,
K,, K., K;) where informa-
tion will go into the chip.
However, due to internal
circuits, the data input lines
accept only certain types of
information at certain
times. These times coincide
with a high R strobe, only
one of which is positive at
any given time.

For instance, of the four
strobe lines we are interest-
ed in (R,-R,) for data input,
we will assume that the R,
strobe has just gone high, or
positive. Strobes R,-R; then
are at a low, or ground po-
tential. For the period of
time that R, is high, the data
lines K,, K,, K,, and K, are
interested only in data from
the optical chopper regis-
ter. This data will cause the
frequency to increase, de-
crease, or remain un-
changed and is updated at
the strobe rate of about 125
pps (pulses per second).

Referring to the 1C-280
control-head schematic in
Fig. 1, it can be seen that the
data lines are physically
connected to a variety of
switches and circuits. The
reason that data from the

Table 1. Input data codes for microprocessor IC-7 in the IC-280 control head.

chopper register is not gar-
bled by these other compo-
nents is that the common
contact of each switch is
connected to the strobe ap-
propriate to its function.
When the R, line is high and
all other strobes are low,
each low strobe is prevent-
ed from sinking current or
pulling down voltage on the
lines by means of a block-
ing diode.

When the R, line goes
high, only data correspond-
ing to that strobe is generat-
ed. Next, the R, strobe goes
low and R, goes high, and
so on. The function of each
line in the matrix is listed in
Table 1.

The scanner-module
schematic is shown in Fig. 2.
The switch section at the
bottom of the diagram is
the last section of the
channel-select switch (see
Fig. 1). The common con-
tact normally connected to
the R, strobe is now con-
nected to the power switch
through a resistor, R29. This
allows the use of the switch
section to select the dial
mode in either the D or CH
3 positions by using analog
switch S1 to perform the
previous function of the
channel switch. Thus, when
the D position is selected,
the transceiver operates
normally.

However, with suitable
modifications to the other

two sections of the channel
switch in the CH 3 position,
the voltage now available
from the last section in the
CH 3 position is used to turn
on analog switch S2 in the
scanner, allowing pulses to
pass through it. Analog
switch S3 is normally
turned on in the receive
mode and will allow pulses
from analog switch S2 to go
to the chopper circuit. S3 is
turned off in transmit, pre-
venting scanning.

In the scanning position,
a positive voltage is con-
nected to pin 4, IC5 in the
control head, which is the
RESET input for the up/
down flip-flop in the optical
chopper circuit. Since the
voltage causes the Q out-
put to be forced low, the
microprocessor always
counts down.

To make the scanner
count up, the SET line must
receive the positive voltage
while the RESET line is
grounded. However, the
scanner’s performance is
the same in either mode
and it is easier to wire the IC
to count down.

When the 280 receives a
signal, a dc voltage im-
posed on the audio line is
transmitted from the
squelch circuit to the base
of Q11, causing its collec-
tor to be grounded. The re-
ceive LED whose cathode is
connected to the collector

of Q11 is then lit. The col-
lector of Q11 is also con-
nected to terminal 11 of the
scanner which in turn is
connected to pin 12 of IC3,
the input on a NAND gate.
If pin 13, the other input to
the NAND gate, is high,
then the output on pin 11
will go to ground. A negative
spike is then generated by
C, and R, and is used to trip
the monostable multivibra-
tor which consists of two
NOR gates from IC1 and C5
and R8, whose time con-
stant will roughly deter-
mine the length of pause on
an occupied channel. The
values shown will yield
about 9 seconds. R8 can be
decreased to 50k Ohms to
generate shorter pause
times.

When the monostable is
tripped, pin 10 of IC1 goes
to ground, which pulls
down the control line of an-
alog switch S2 through D4
This action stops the pulses
going to the chopper cir-
cuit, and the transceiver
will stay on the channel un-
til the one-shot resets.

The monostable circuit
will not respond to further
trip pulses on its input after
the original spike so that
the practical result is for
the scanner to stop for a
fixed length of time on an
occupied channel no mat-
ter how many times the
squelch is broken.
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Fig. 2. Scanner module schematic.

Fig. 3. Channel switch pictorial and modification instruc-
tions (rear view).
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The astable multivibra-
tor, whose output is fed to
analog switch 52, has two
speeds selected by analog
switch S4. When 54 is on,
more capacitance is con-
nected in parallel with C2
and C3, lengthening the
time constant and lowering
the output repetition rate.
When 54 is off, the repeti-
tion rate increases.

The reason for the two
pulse rates is that in the
146-148-MHz portion of the
band, the set tunes in 15-
kHz steps, and the 143-
145.99-MHz portion tunes
in 5-kHz increments. To
keep the time spent in the
lower portion of the band
more or less equal to that
spent in the upper portion,
the scan rate must increase.
The fastest scan rate is used
if one is not interested in
the lower portion of the
band; a more moderate
speed is used to detect oc-
cupied frequencies below
146 MHz, and 146-148 MHz
are always scanned at the
same rate.

If one wishes to receive
signals in the 143-145.99-
MHz range, two contradic-
tory problems are apparent.
First, if the scan rate is too
fast, the scanner will not re-
liably stop on frequency—

if it stops at all. If the rate is
slow enough to stop reli-
ably, the unit will spend a
much greater period of
time in a portion of the
band which is relatively
unused. The solution is to
connect NAND gates, one
of which is used as an in-
verter, to terminals 5 and 8
of the scanner and turn ana-
log switch S4 on or off, de-
pending on the state of the
inputs.

Terminal 5 of the module
is connected to the R4 line
which is low when the kHz
digit is 5 and high when the
digit is 0. If the Hi/Lo power
button is pushed in, termi-
nal 8 is high. This means
that analog switch S4 will
be off when the kHz digit is
5 and the astable will have
a high repetition rate. When
the kHz digit is 0, the
astable will take a longer
time to change state. There-
fore, a minimum time is
spent on frequencies end-
ing in 5 kHz and a maxi-
mum time on all others

when below 146 MHz.

If terminal 8 is grounded
(Hi/Lo button out), the scan-
ner will be in the high-scan
rate all the time unless ter-
minal 1 goes high and turns
on analog switch S4
through D2, slowing the
scan rate. Terminal 1 is con-
nected to the B, line (R, line
from 1C7) which goes high
from 146 MHz to 14811
MHz. The connection be-
tween pins 2 and 13 of IC3
on the module ensures that
if terminal 8 is grounded,
squelch breaks will not stop
the scanner below 146
MHz, but will pause appro-
priately above 146 MHz.

Construction

Construction of the sin-
gle-sided PC board is rather
straightforward, and the
foil layout is shown in Fig. 4.
Wire color is specified in
the schematic in Fig. 2, and
component layout in Fig. 5.
Tolerances are not critical:
however, the components
specified in the parts list fit
the PC board. Since the
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Fig. 6. Microprocessor and control board modifications location.

the leads of the CMOS IC in
the head and also the tab
on the memory-channel
switch which has the yellow

Parts List

C1 .01.uF, 12-voit ceramic
disc

c2 0047-uF, 12-volt
ceramic disc

C3 1-uF, 12-volt ceramic
disc

C4 1-uF, 16-volt electrolytic
PC mount (aluminum or
tantalum)

C5 10-uF, 16-volt electro-
lytic PC mount
(aluminum or tantalum)

D1-D7 1N4148 or equivalent sil-
icon

|C| 4001 CMOS quad, NOR

1G2 4016 CMOS quad, ana-
log switch

IC3 4011 CMOS quad,
NAND

R1 1.3M, 1/4-Watt carbon
film

R2-R7 47k, 1/4-Watt carbon
film

R8 1M, 1/4-Watt carbon film

R9 120k, 1/4-Watt carbon
film

R10 22k, 1/4-Watt carbon
film

Misc.—PC board, solder

12 ea. 26- or 28-gauge stranded,
plastic covered wire In 3"
lengths in 12 primary colors
and pastels in pink and in
light green

1—26- or 28-gauge stranded
plastic covered wire 6" in
lenath. vellow

wire connected —it may be
shorting to the metal frame.

To activate the scanner,
select position 3 on the
memory-channel switch.
Do not be alarmed if noth-
ing happens at first, but
after about 10 seconds the
digits will start counting
down.

If the Hi/Lo power button
is OUT, the scanner will
pause again after changing
from 146.00 MHz to
145995 MHz whether or
not a signal is received.
After the pause, it should
start counting rapidly
downward until reaching
14811 MHz, where it will
count at a much slower
rate.

When the Hi/Lo button is
OUT and the displayed fre-
guency is below 146.00
MHz and after the initial
pause, a squelch break will
not stop the scanner.

When the Hi/Lo button is
IN, a squelch break (accom-
panied by the lighting of the
Receive LED) should stop
the scanner both above and
below the 146.00-MHz
boundary.

If these conditions can-
not be obtained, check the
input gate to the mono-
stable on the module and
also see if the cathode of

scanner should always stop,
thus preventing unwanted
interference to others.

If a signal generator is
available, hook it up to the
antenna connector of the
280 and check to see that
the scanner will stop on the
right frequency. This check
can also be performed us-
ing off-the-air signals if their
frequency is known. If the
scanner stops too late, in-
crease the value of C3 by
001 uF to .005 uF.

Here are some ways the
scanner may be used.

If the scanner pauses on
a frequency of immediate
interest, select position D
on the memory-channel
switch. This will be the
same frequency as in the
scanner position. Be sure to
select the proper mode of
duplex or simplex before
transmitting.

If the scanner pauses on
a frequency of less immedi-
ate interest, select either
position 1 or 2 on the mem-
ory-channel switch and
press the memory button to
store the frequency. Select
position 3 to resume scan-
ning.

If a signal is received
above 146.000 MHz and is
not on the 15/30 kHz band

nlﬂn fI'I'F" Srannear will natica

will be quite readable.
However, before transmit-
ting the transceiver-tuning
increments should be
changed to 5-kHz steps ac-
cording to the supplemen-
tal operator’s sheet en-
closed with the 1C-280 in or-
der to obtain the correct
operating frequency.

Summary

With a few hours time
and $10 to $25 invested, de-
pending on where the parts
are obtained, a reliable and
simple-to-operate scanner
can be added to the 1C-280
without drilling holes or
otherwise destroying the
front panel. To date, seven
scanners have been built
using the above data and
have been working with no
problems.

For those who elect not
to make the PC board, an
assembled and tested mod-
ule may be obtained by
sending me a check or mon-
ey order for $25. Etched
and drilled PC boards only
are available for $15.

Brief technical questions
on the scanner can be an-
swered only if you send me
an SASE.

| would like to acknowl-

edge the invaluable assis-
H e AN
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NEVER SAY DIE

editorial by Wayne Green

from page 8

what to do about it, and lodging
official complaints is not the
answer. We've been that route
for years.

The best solution to a nag-
ging problem like this is to at-
tack. Let's get organized and
see what we can do to drive the
dreaded dragon off our ham
bands. If we work together, we
can do it. And, yes, I'm sug-
gesting some deliberate inter-
ference. Sauce for the goose.

Despite a lot of science fic-
tion baloney about the wood-
pecker signals being used for
behavior modification, all it is is
long-range radar. The only
behavior modified is the DX op-
erators who start climbing the
walls.

Okay, it's radar. Those of you
who have an inkling of how ra-
dar works know the answer to
the problem already. It's simple.
If you want to screw up a radar
signal, all you have to do is send
a return signal on its frequency
which blocks out the echos.
Hams, from the earliest wood-
pecker days, have been driving
the monster off their bands by
getting on the frequency and
sending properly spaced dots
back. The screen somewhere in
Russia blanks out and the
operators utter some Russian
oaths and change the frequency
to get rid of the interference,

Now, if you chaps would get
together into some networks to
spot and erase this blight, we
could get Ivan off our ham
bands for good. You need a Key-
er which can be adjusted to
send back pulses in between the
woodpecker ticks.

There are a number of these
pests around Russia, so you
may have your hands full for a
while. With persistence, | think
they will stay out of our bands
and go elsewhere for their radar
work.

Or you can look on the bright
side of things as you gnash your
teeth over the noise. There is a
good deal of evidence that the
very high power transmitters be-
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ing used for this work are having
an effect upon the people im-
mediately in its path. Indeed,
one of the major woodpecker
transmitter sites is just across
the border from Finland and the
incidence of cancer in the near-
by Finnish town is reported to be
exceptionally high. At this dis-
tance, all we get is apoplexy.

THE DANNALS DEAL

To say that I'm disappointed
in a bunch of readers is to
understate the case. I've gotten
a lot of flack for my strong sup-
port of Dannals for the new
general manager of the League
and | think this needs to be
brought out into the open.

Now look here. . .| think that
some loyalty to the president of
the Leagueis inorderand|don't
want any more of those letters
telling me that good old Harry is
a pompous fathead. Harry and
his father before him have been
ARRL directors. Could you ask
for any more loyalty than that?

And if you're worried about
your League getting into trou-
ble, just remember that Harry is
already retiring from his lifetime
of work as a union steward, so a
couple of years as general man-
ager of the League isn't going to
make a lot of difference. Isn't it
about time that a loyal sup-
porter like that had a chance to
get a decent salary for a year or
two...and an unlimited ex-
pense account? Not to mention
a very generous retirement from
the League in a few years. That
retirement pay plus his first
retirement pay should allow
Harry to go on as many DXpedi-
tions as he wants without any
further worry about money. It's
only a few bucks out of your
pocket, so why be chintzy?

Remember that amateur ra-
dio is in the doldrums right now.
It's not the worst doldrums
we've had. . .those were back in
1964-69. .. but they're pretty
dol. Thus it really isn't going to
make a big difference what the
ARRL does for a while, so why
get exercised? | say give Harry
his due and stop all the beefing.

It is hard to stop the rumor
mill, but | really don't put any
credence in the gossip that
Harry will be moving HQ to New
York so it will be closer to his
home. Of course, that would be
a bit closer to Washington,
where it really should be. . . but
not close enough. Yes, | know
that they don't need that huge
building any more and thatitisa
bear as far as heating goes. But
remember that the building
didn't cost the League much
since it was paid for by member
building fund donations. With
the staff cutbacks, they could
make do with a lot smaller HQ
building, or perhaps Harry will
rent part of the building out to
economize.

So let's not hear any more of
this heresy and bad-mouthing of
Harry, okay? Some of the things
he's done have given the impres-
sion that he doesn't have both
oars in the water, but that may
be because you don't have all of
the facts. Take heart and re-
member thal even if Harry turns
out to be as inept as Baldwin
has appeared, the League will
still survive. Not to worry.

ARRL ATTACKED

Those few of us who are still

reading HR were aghast at the
February vicious attack against

the ARRL in the editorial. What
is the world coming to? This
would never have happened
under the guidance of good old
Jim Fisk, who was able to
stomach anything the ARRL did.

Ham Radio magazine, which
has been dropping steadily in ad
support, had some corking good
articles in February. . .too bad if
you missed them and the ARRL
attack. For instance, there was
a pip of an article on how 1o use
the HP-34C computer to design
Pi-L matching networks, some-
thing which I'm sure has
plagued all of us. Those pages
of charts will be of incalculable
value to thousands of hams who
prefer to design their own
matching networks and put
them in place of the factory-buiit
circuits in our sideband rigs.

Another spell-binder was a
712-page article on the sys-
tematic design of crystal ladder
filters. I'll bet they thought I'd
forgotten all that calculus | was
crammed with 40 years ago in
college. . .well, here's where |
could finally get it out and use it.
You can bet that hams will be
quoting that article for several
years to come.

With the thermometer outside
my window hovering at —=10°, |
read with amusement their
state-of-the-art rotator ar-
ticle...using a rope going
through two holes in the house
to the beam. The two rope holes
would let out enough heat to pay
for a rotator in one winter here.

Well, I'm sure we're all glad to
see HR hanging in there. . .even
after losing both Ham Horizons
and Ham Radio Report.

BUILDING

One of the ways in which
radio amateurs have been of
value to the country down
through the years has been in
their designing and building of
new equipment. It's been a while
since I've polled the 73 readers
to see what percentage are into
building, but the last poll
showed that 80% had buiit at
least one home construction
project during the previous year.

The high percentage of ads
for parts in 73 indicates that you
readers are still building today. |
don't think there is any other
magazine with more ads for
parts. Building is one of the
more fun things to do in our hob-
by, sol'd liketodo alll can toen-
courage more of it.

You know, it doesn't take a |ot
of technical knowledge to get
started building. Once you get
into it, you find that you are
learning every day. It's a great
fun way to learn the technical
end of things. . . learn by doing.
Then, when you get on the air,
you have something real to talk
about. You can beef over the
problems you had in getting
something to work, knowing
that the chap on the otherend is
eating his heart out that he
doesn’'t have a similar story to
swap because he has bought
everything he is using.

To help get more hams into
building, I'm asking that
everyone who has designed and
built something unique write it
up and send in the article. It's
your responsibility to encourage
more hams to build, and only a
wealth of interesting projects
will do this. Writing the articles
is up to you. I'll publish them.

When | started 73, it was with
the idea of promoting ham
building. Down through the
years, 73 has always been the
builder's magazine. We have
used the space QST wastes on
those endless activity reports to
publish articles and more ar-
ticles, a good percentage of



them on small construction proj-
ects which can be done in a
weekend. Now, with HR rapidly
fading away, we'll be running a
few more of the back-breaking
type of construction projects for
which they were justly famous.
We don't want them to stop just
because HR is fading away.

Hams are builders. The more
construction projects you send
in for us to publish, the more
you'll get in 73. | would like to
see articles on all as-
pects...simple projects and
engineering masterpieces. I'd
like to see 'em on digital cir-
cuits, gadgets for the home, for
the car, antennas, tuners.
automatic identifiers, new slow-
scan circuits, color slow scan,
and so on. We are perhaps five
hundred articles behind on what
| would like to see in RTTY
developments.

There are some small groups
working on ever more exciting
repeater networking systems.
Let's see articles on these which
will spur other groups to get into
the game. Let's see articles on
the networking circuits. | don't
know if you know about it, but
there are at least a couple of
nam UHF networks which con-
nect virtually all of the western
part of the country together. You
can use an HT in San Diego and
talk to El Paso or up to Oregon,
all without interrupting local re-
peater operations along the way.

No one has figured out how to
get from the Rockies east with
these nets so far. The short hops
in the flatiands have temporarily
stopped the spread of these
systems. Perhaps we can have
some ideas on that. . . and more
construction projects.

You design it, build it, and
write about it. . .and I'll publish
it, getting thousands of hams to
build your circuits.

GOOD ARRL NEWS!

Just when | begin to get
discouraged over the slowness
of the League to react to
technology and other changes,
something interesting comes
along. In this case, there is a
report in a well-known DX
bulletin to the effect that some
badly needed changes in DX
contest rules have been made.

The piece reports that the
ARRL contest advisory commit-
tee in a vote of 8 to 3 has decid-
ed to modify the operating
periods of both the CW and the
phone DX contests to allow two
additional hours of operation for

both the first and second
district stations. They noted
that during the last few years
the East Coast has come very
close to losing its dominance in
this event and the committee
feit that this rule change would
ensure that the traditions of the
past are preserved. Bravo!

Anyone with comments pro or
con should contact QST about
this. | think we should continue
to look to the League to preserve
past traditions and look to 73 to
preserve traditions yet to come.

FAVORS

Most of us have read some of
the reports from the FCC on the
trial and conviction of one of
their licensing people for selling
ham licenses. A lot of hams got
furious when they heard about
that.

After talking with some of the
people who were intimately in-
volved, a rather different story
from the official version is told.
It appears that there has been a
good deal of cover-up of actions
by higher FCC people who seem
to have started the whole mess.

I've read the official reports
and got the impression that this
chap Zigler had been selling
ham licenses and got caught,
and that there were just a few
bad hams involved.

This is reported to have got-
ten started when Prose Walker,
who was the chief of the ham
division of the FCC, started ask-
ing Zigler to do some ‘“favors”
for friends of his—upgrading of
licenses, special calls. Zigler ap-
parently got fed up with this
after a while and told some of
his close ham friends about the
situation and asked if they had
any special cases who might
need a favor, as long as he was
doing favors. No money was in-
volved with any of this. One
chap | talked with swears he
was in the room with Zigler
when Walker called with a re-
quest for five more friends of his
to get favors.

Things mushroomed, with the
final count being 843 favors
granted by Zigler. That's more
than a few. Eventually the word
got around and Zigler's friends
began getting cash offers for
upgrading of their tickets. Then,
after awhile, some of the friends
were sending Zigler cash. It's
tough to send back unac-
counted-for cash.

Someone finally blew the
whistle. Zigler was convicted
and put in prison for a few days.

The FCC came out of it fairly
clean, and a few of the favor
recipients lost their tickets. Just
a few, not 843.

This is still grinding along
through the courts on some
level, so some day we may get
the facts and be able to put all
this into perspective. The people
involved use the term “‘favors”
rather than bribery. This seems
more applicable in this case. |
understand, too, that Zigler was
quite upset by the pressures he
was under to do these favors for
Walker and | suspect that the
favors for friends were more in
retaliation for being forced to do
what he considered wrong than
as an enterprise in itself. All
agree that Zigler was one of the
nicest guys you could ever want
to meet and that he was a vic-
tim, not a criminal.

Well, that's the story. I'm
open for any further informa-
tion, pro or con, as this de-
velops.

Some of the victims of this
disaster are asking what the real
difference is between someone
who has been upgraded as a
favor and the chap who has
spent one day with Bash in his
high-pressure memorization
course which teaches you all of
the test answers word for word.
The end result is about the
same: a higher grade license
with no knowledge necessary.

The real misery comes later
when these people get on the air
and can't let their fellow
amateurs know that they don’'t
know anything. That's when we
start finding bad language and
disruptive operating.

| can’t in any way defend what
these chaps claim Walker got
started...or Zigler continuing
Iit. But is it fair to crucify Zigler
and let Bash keep going?

SMITH CHARTS

That’s right, Dick Smith of
Dick Smith Electronics in
Australia is charting a trip
around the world via helicopter.
And, yes, of course he’ll have a
ham rig aboard, working
20-40-80 meters as he flies.

The trip, which is scheduled
to start in August, 1982, willbe a
solo flight, with most hops in the
200-400-mile ranges. It will start
from Dallas and run up the east
coast, across to Greenland,
Iceland, the Faroes, down
across Europe, down by Jordan
and Egypt, across Saudi Arabia,
Pakistan, up to New Delhi and
Katmandu, down to Calcutta
and Rangoon, and on down
Australia to Sydney...home.
Then he'll head back up through
eastern Asia across the Philip-
pines, Japan, and across the
northern Pacific via a couple of
shipboard refueling stops to
Adak in Alaska, down to An-
chorage, Seattle, and to Dallas.
He's expecting to end the trip in
early 1983...the first solo
helicopter flight around the
world.

Working him as he is flying
will be fun, but | do hope he will
plan some time on the ground to
get on the air and give us DX
fanatics contacts with the 30
countries he will be visiting
along the way.

As the trip draws near, we'll

Australia’s Dick Smith VK2ZIP.
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try to have a |lot of information
on it for you.

READER RESPONSES

There are some questions
about /3 on the reader response
cards and every so often we get
reports from the firm which pro-
cesses these for us. | think you
may find some of the news in-
teresting.

For instance, the latest
replies, sampling about 5% of
the readers, gives our readers an
average income of $26,400 per
year. Surprisingly, perhaps,
31% are making over $30,000
per year. Affluent group, really.
That's up from 21% a year ago.

We asked how much you
spent last year on ham gear and
the average was $750. That's the
average! When we apply that to
the entire readership of 73, we
find that you are spending near-
ly $8,000,000 per month on ham
equipment. Now that's just you
73 readers, mind you, not the
average ham. Indeed, there is a
good reason to believe that our
group represents about 70% of
the total buying of ham gear.
That's higher that we expected.

From

THE
MOST

UP-TO-DATE
REPEATER

ATLAS

AVAILABLE!

INCLUDES:

® LISTINGS BY STATE AND COUNTRY
@ LISTINGS BY FRE

® MAPS FOR EACH

Manufacturers looking for
new products which will interest
hams should note that 13.1% of
the readers are actually active
on RTTY today and 48.9% say
they are not on RTTY, but are in-
terested in getting on RTTY.
That comes to around 60,000 73
readers who have expressed an
interest in RTTY. That's a gold
mine if | ever saw one.

With the increased circula-
tion of recent months, and going
by the reported readers per copy
of the magazine, over 125.000
hams are reading 73 every
month. At $3.00 per copy, there
is a lot of pass-along readership,
but the pass-alongees are most-
ly active buying hams, not
retired old-timers on pensions.

Speaking of gold mines,
80.5% of the readers want more
articles on satellite television. |
honestly expected to run into
the usual resistance to new
ideas with this and am pleased
that everyone is hot to trot. You
know, it is only a matter of time
(and not much) before hams
start getting much more into
satellite communications. The
time is just about here for that.

=MAGAZINE

UENCY

TATE

28 MHZ THROUGH 1296 MHZ

® PERFECT FOR MOBILING

®WORLD REPEATER ATLAS—BK7315—Completely
updated, over 230 pages of repeater listings are in-
dexed by location and frequency. More than 50 maps

pinpoint 2000 repeater locations thro

Fore list
America

ughout the USA.

s include Europe, the Middle East, South
and Africa. $4.95.

IN STOCK AND READY TO SHIP

*Use the arder card on the Reader Service page of this magazine
or itemize your order on a separate piece o! paper and mail to:

73 Radio Bookshop ® Peterborough NH 03458. Be sure 10 include
check or detailed credit card information. No C.0.D. orders accepled
Add $1.50 handling charge for the first book; $1.00 for each additional book
Questions regarding your order? Please write o Customer Service
at the above address. Piease allow 4-6 weeks for delivery.

FOR TOLL FREE ORDERING CALL 1-B00-258-5473
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WALKMAN TALKMAN

About three years ago, Sony
came up with one of their usual
brilliant ideas. . .the Walkman.
This was a tiny audio cassette
player which could be worn on
the belt and used with a star-
thingly new type of lightweight
stereo earphone system to make
it possible to enjoy truly high-
fidelity sound reproduction.

Having been a manufacturer
in the hi-fi business back in its
early days and thus knowing
what is involved in such repro-
duction, seldom heard with
home systems which are afford-
able, | was astounded when |
first heard the Walkman player.
It was great for walks and even
for skiing. Of course, by the time
| loaded up for skiing with the
Walkman, some tapes, and an
HT, my pockets were so full of
expensive electronics that |
didn't dare fall down.

As tiny as the first Walkman
from Sony was, a couple years
later they surpassed themselves
with an even smaller player. ..
almost the size of the cassettes,
only a bit thicker. This came out
at about the time that the
market was being fiooded with
knock-offs of the original
Walkman made in Hong Kong
and Taiwan.

If you have never listened to
the sound from a Walkman, you
should take the opportunity the
next time you see a friend with
one.

Okay, now on to the Talk-
man...not by Sony, but be-
ing made by an old Japanese
friend of two-meter hams...
Standard. | ran into an ad for
this unit in the latest JS&A
catalog. Joe Sugarman, who,
by the way, is a ham, has
built up quite a reputation for
state-of-the-art men’s toys, so |
wasn't surprised to find this new
gadget appearing first in his
catalog.

The Talkman is a 50-MHz
transceiver which you wear on
your belt and which comes with
a headphone-microphone set. It
is designed for use by two peo-
ple who want to be able to talk
despite local noise or moderate
separation. The transmitter is
voice actuated, so you don't
have to flick any switches. The
sound is excellent quality, and
there are a minimum of controls
and adjustments so that anyone
can put it on and use it.

This is just what Sherry and |

have been looking for to use in
the Dodge van. It is so noisy in
the van that normal conversa-
tion is almost impossible, even
when she is in the front seat. As
soon as she heads for the seats
in the middle or the lounge in the
back, we've always had to
scream to be heard. The Talkman
is perfect for this type of use.

The Talkman is also great for
things like skiing lessons where
you want to talk to someone
without having to yell a hundred
yards or so. Or for talking with
someone on top of the tower
making adjustments while you
are in the shack tuning up. The
chap on the top of the tower
does not need to hold an HT in
one hand and the tower with
the other. We lose a lot of hams
that way.

Have you ever gnashed your
teeth in frustration while waiting
for your wife to come to an ar-
ranged meeting spot in a shop-
ping mall? With a portable type-
writer | could have written an en-
cyclopedia just in waiting time.
Now, with the Talkman...I'm
able to find out just which of the
toy stores has grabbed her and
iIs holding her for ransom.
Grandchildren, you know.

They're a lot lighter and easier
to use for short-range communi-
cations than HTs, even if both
people wanting to talk have tick-
ets. No license required for
these low-powered 50-MHz sets
.. .and the antenna is built into
the headphone wires, so you
don’t even poke oul eyes.

Sherry, who is into ballooning
(just went down for her instruc-
tor's ticket), will find the sets
great for balloon-to-ground com-
munications. It's very handy to
let the ground crew know where
you're planning to land. Sherry
got hooked on balloons when
we went down to Florida about
five years ago for a two-meter
balloon-to-balloon operation.
Now she has her own.

I've often wondered why Stan-
dard didn’'t keep up with the US
two-meter market. They were
one of the first and foremost in
the field here, but then got
behind when the Icom synthe-
sized rigs came out. | still see
some great looking Standard
ham gear in the Japanese maga-
zines, but no sign of US models
being made. I'm still getting good
use from my old Standard HTs.



Take it from Mainerd ... =

“You’ll have the
best matched pair
in town!”

Matching your antenna and transmitter
requires the accuracy of our 1000-A RF
Wattmeter for serious DXing. Trimming your

antenna for the frequency you're working
ensures you'll get maximum power out and minimum

reflected power back. Get more reach with the best
matched pair in town.

You can depend on Dielectric,
THE MAINE SOURCE " for

<year-warranted RF products
quality meters, couplers
and loads. ©1881 Dielectric Communications

Call us for more information and the name of
your nearest dealer.

i
4 .e'
_a wammwp 17 ‘
. 8s traditional as Maine Lobster.

DIELECTHIC COVIMUNICATIONS

A UNIT OF GENERAL SIGNAL
Raymond, Maine 04071 USA [ 307-685-4888 |/ 800-341-9678 /| TWX 710-239-6890

We're a Courage Center
HANDI-HAM supporter.
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ASTRON POWER SUPPLIES |

® HEAVY DUTY e HIGH QUALITY e RUGGED ® RELIABLE @

I SPECIAL FEATURES

s SOLIDSTATE ELECTHONICALLY REGULATED
e FOLDBACK CURRENT LIMITING Protects Power Supply from
gxcessive current & contimuous shorted ouTpul

e CROWBAR OVER VOLTAGE on all Models except R5-4A
e HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE

« THREE CONDUCTOR POWER CORD
« ONE YEAR WARRANTY » MADEINUS A

« VOLT & AMP T-'-ETE” ON MODELS RS 12M. RS -Ui & RS- 35M

o Separate Voit and Amp meters. with Voitage adp g lrom 5 15 Volt
n 5 JOM ana V5 35”

e Built in Speaker on RS 125 and RS 208

PERFORMANCE SPECIFICATIONS
o INPUT VOLTAGE 105125 VAC

« DUTPUT VOLTAGE 13BVOE *0.05voits MODEL VS-20M
Internally Adjustable 1115 VOL
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CORPORATION (714)832-7770 358

~See List of Advertisers on page 130

7dB GAIN

HIGHEST GAIN
2 METER OMNI

OUTPERFORMS
CONE AND
DOUBLE ZEPP

WORK MORE STATIONS
ELIMINATE NOISE
LIGHTNING PROTECTED
ACCESS MORE REPEATERS
ASSEMBLE EASILY
INSTALL QUICKLY

A COMPLETE ANTENNA
ALL PARTS INCLUDED

600,000 HAPPY USERS
BECOME ONE TODAY

ARX-2B 134-164MHz
ARX-220B 220-225MHz
ARX-450B 435-450MHz

RANGERS

MORE RANGE
3 dB GAIN
5/8 ASTAINLESS WHIP

GRIP TIGHT 90LB
MAGNET

CHROME PLATED BASE
NEAT APPEARANCE

THUMB LOCK ADJUSTMENT
NO WHIP CUTTING

LOW PRICE

MAGNETIC MOUNTS
AMS-147 146-148 MHz
AMS-220 220-225 MHz

TRUNK LIP MOUNTS
146-148 MHz

HGBII.E ig:;g 220-225 MHz
BUY FROM YOUR DEALER

»cushcraft

CORPORATION

THE ANTENNA COMPANY

48 Perimeter Road, P.O. Box 4680
Manchester, NH 03108
Telex - 953050 v 106
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THE |
INTERFACE™!

THE INTERFACE®™

THE MISSING LINK
sugg. price $189.95

KANTRONICS, the innovator
in code readers and RTTY ter-
minals, leads the pack again
with THE INTERFACE.t™

Your personal computer be-
comes a complete CW and
RTTY terminal with THE IN-
TERFACE'™ |inking it to your
transceiver.
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THE INTERFACE'™ receives |
any shift of RTTY, ASCI, or

CW and transmits all neces- l

sary AFSK tones for RTTY, l

ASCIll, and RTTY-CW ID. The l
manual includes a complete

software example for the |}

Apple |l Plus, featuring I
screen display, buffered key-

board, status display, and |

much more. Software for |
the Apple and Atari are also

available on diskette. I
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Follow the leader - KANTRON-
ICS - into the computer age
of amateur radio. See THE
INTERFACE®™ at your author-
ized Kantronics dealer or
write for a brochure.

K2 Kantronics

(913) 842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044
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We Stock Crystals For:

WE’RE ROLIN...
IN CRYSTALS!

2 Meter Crystals — $3.95 each

(10 or More — $3.50 each)
Quick Delivery

Rolin Distributors

P.O. Box 436 Department 7
Dunellen, N.J. 08812

201-469-1219

Clegg Drake lcom
Kenwood Midland Regency
Standard Wilson Yaesu
Lafayette Tempo VHF Eng

{Custom Crystal Orders Accepted.) Precision Cut Land Mobiles Available

RN

samulated |V pecture

Announcing the K/W SC-422A 3-Memory SSTV Scan
Converter System” ... The World’s First FULL COLOR SSTV
with Motion Animation and Colorflash!

The K/W SC-422A Scan Converter System now makes it possible for
you to transmit and receive both FULL COLOR or BLACK and WHITE
SSTV with selectable 128 or 256 pixel resolution!
FULL COLOR PICTURES CAN BE DISPLAYED:

* On an RGB Color Monitor

* Un a Standard Color TV set with the K/W Color Encoder Model
#CE 1101

* Or on a Standard Color TV set using a K/W Interface Board.

Color pictures can be put into the three memories of the K/W SC-422A

Scan Converter with a standard black and white TV camera using Red,
Green, and Blue filters!

Atunable signal sync control assures painting of off-frequency stations
without retuning the VFO.

The dual-speed switching circuit between memories #1 and #2 pro-
vides motion animation.

In addition, the "fantastic” KB 422A Keyboard Graphic Generator and
LP 422A Light Pens allow you to produce great color graphics.

Now you can add FULL COLOR SSTV to your system at reasonable
cost.

For detailed technical and ordering information, contact: Mr. Walter
Giesser WB20WX, R & D Manager, Ext. 207.

' Built in Germany by Volker Wraase Elektronik to K/W Control Systemns specifications

CONTROL SYSTEMS, INC.

South Plank Road. Middietown. New York 10940
Phone: (914) 355-6741 TELEX No_ 13-7428




look here

call toll free:nights

1-800-231-3057
7-10 PM CT, M\W.F.
days 1-713-658-0268

Hygain TH7DX ........ - 34900
iIcCom IC 3AT/IC 4AT 269 00 ea
IC 25A 309.00
IC 730 6599 00
IC ZAT 23900
IC 22U 269.00
KLM KT34XA 469 00
KT34A 309 .00
Santec HT 1200 269.00
ST 144UP 299 00
Telrex 10% Off List on Stock tems
HAM4 185.00
HAMX 265.00
Drake TR5 . 995 .00
R7/DR7 1299.00
AEA Morsematic 169.00
CK1 Contest . 115.00
MBA-RO Reader 269 00
Order KWM380 . . 3095 .00

& 2 Free F!Iiifrﬁ.
High Serial Numbers, All Mods
Amphenol Silverplate

PL259 1.00 ea
Antigue ' rare Tubes . Call
Timex 24 Hour Wallclock 24 95
Robot S00A 749 00

400 675 .00
Hal CT2100 699.00
KB2100. .. 159 00
New CWR B685A Telereader 87500
Cubic 103 1195 .00
Bird 43, Slugs Stock
Drake Theta /000 995 00
Belden 9405 Heavy Duty Rotor

Cable 2816, 6#18 46C/f

Belden 8214 RG-8 Foam 36C /it

Belden 9258 RG8x Mini-Coax 19C /1
Belden 8267RG 213
Non Contam Jacket 43C/

Alliance HD73 109 95
10% Off Curtis, Sherwood, Palomar

Call Quotes Kenwood TS830S5,
TS530S, TS130S,
NEW DRAKE TR7A/R7A
We Want Special Orders!

Yaesu Specials New FT1 2395 00
FT 707 649 00
FT101ZD. Mark 3 749 00
FT208R or 708R 289 00

Used Clean Corner

Collins 75A4 350 00 ea

KWM2/ PM2. JOO.00

CX7A/B with Mods 1000.00

IS820S/CW 600.00

Bh16F2 200.00

MASTERCARD VISA
All prices fob Houston except where (ndicated. Prices
subject to change without notice, all items guaranieed
Some items subject prior sale. Texas residents add 6%
1ax. Please add sufficient postage, balance collect

Electronics Supply

1508 McKinney -
Houston, Texas 77010

~See List of Adgvertisers on page 130

* 135-165 MHz

DHEECTTON FINDING?

* Doppler Direction
Finding
* No Receiver Mods
* Mobile or Fixed
* Kits or
Assembled Units

Standard Range

New Technology (patent pending) converts any VHF FM receiver into an advanced
Doppler Direction Finder. Simply plug into receiver's antenna and external speaker
jacks. Use any four omnidirectional antennas. See June 1981 issue of 73 for technical
description. Kits from $270. Assembled units and antennas also available. Call or
write for full details and prices.

Number
150-200mw| 25W  [2C025-200 mw
15W |2025w | 2c025-2w
15W |45-50W | 2C050-2W
15w |so-sow | 2c100-2/25
oW-5W | >30w | 2co2s5-2w
aw-sw | >sow | 2coso-aw
2w-sw |>100w | 2C100-2/25
iow | 100w zcmu-mfzs
25w | 100w zcmu-wzs
25w | 100w | 2c100-10/25

1/4 wave

5/8 wave

DOPPLER SYSTEMS, Scottsdale, AZ 85254

e e Sa—

* [:m:uIarLED

Display
* Optional Digital
Display
* Optional Serial
Interface
* 12 VDC Operation
* 90 Day Warranty

5540 E. Charter Oak, (509 998.1151

425

_________

m 4 - 4
LLEED. Indi::ufor tnsm the mm’v‘ﬁw‘
\"l., |

in. Full 10 MHz banmdﬂa gives you

2-meter band. High eﬁ‘mawdmgn mﬂ&
down generated heat, low input VSWR .
saves battery drain by your radio’s final
amp. Use the chart Iusaawhich ﬂﬂm

Power Amplifier gi“ms you the power ﬂut i
you'd like from the pov ,,_‘-Hmtynu nnwhsﬁ

Power Pocket™ Mobile Amp
— Simply plug in your Icom IC-2A( ,J:. i
you have a 25W syn d mobile g?" —
take it out again, all charged and ready,
when you want hand-held aporahbn MG
cepts any |C-2A version. Delivers 25W RE
output, 2%4W audio with 4" speaker to
overcome road noise. Charge pocket
accepts all lcom battery packs, has inde-
pendent charging switch, indicator. Mic
preamp makes Power Pocket Enmpnlib!a
with any mobile mmraphuna and wﬂh
lcom speaker/mic. |

5/8 HT Gain Antenna bﬁml&rrmﬁﬂn 1rilurl'li
giving yuur hand-held full quieting out
spots you're nearly dead in with a ruhbar
duck; provides excelientmmvamant Gﬂ!y
8" telescoped, 47" extended, Better: thari
1.5:1 VEWR. BNC cumng;:tar |

Spring-loaded 1/4 wave antenna and 4«
stubby duck also avaﬂable See ynurl'avamg
amateur rucfm dealer.
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Vince Luciani K2V]
PO Box 682
Cologne N] 08213

Detect Killer Tornadoes

—use an ordinary TV set

Editor’'s Note: This article presents a controversial method for detecting tornadoes. 73 Magazine urges you, the reader, to consider ALL prac-
tical methods of storm detection. We endorse no particular procedure but do encourage experimentation with the Weller Method and other
promising ideas. We would like to hear from any group or individual who has automated the Weller Method or used it in conjunction with an
amateur radio network. For more information, see Tornado-Wise by Vince Luciani. Available from Cologne Press, PO Box 682, Cologne NJ
08213. Soft cover, $3.95 plus $1.00 shipping and handling.

rab the cat, Ma'! Head

tor the cellar! The
bloomin”~ TV set just went
bright!

How many readers could
apply a Sherlock Holmes
analysis to those words and
come up with the scenario
of a tornado watch? A
watch in which a family has
been using the “Weller
Method” of detecting killer
tornadoes using a home TV
set—and a funnel has just
touched down!

Holmes would have had
a problem in deciding
whether the tornado detec-
tor was the cat or the TV
set, although the modern
detective would know it
was the latter. Yet one day
there may well be a study of
the effect of tornado elec-
trical radiation on cat’s fur,
for the subject, tornado
electrical radiation, is quite
controversial.

If you are among the few
who have heard of the Wel-
ler Method, you may also
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be among those who re-
member what it is and—of
much more importance to
you, Ma, and the cat—how
to use it properly.

Back in 1969, Newton
Weller of West Des Moines,
lowa, had a garage packed
with over 100 TV sets as he
worked on his theory that
the electrical radiation
from killer tornadoes
leaves a “signature” in the
air for miles around, a sig-
nature that could be detect-
ed on an ordinary home TV
set.

Technically speaking, the
electrical radiation from
tornadoes peaks very near
to TV Channel 2, and Weller
discovered that if you prop-
erly adjust your TV set’s
brightness control, the set
could then respond to noth-
ing but the tremendous
electrical radiation from
killer tornadoes. (A descrip-
tion of the Weller Method is
given with this article. It
should be read carefully

before attempting to make
use of the technique.)

When Weller had checked
out every TV set marketed
at the time (to make sure
they would all respond
properly as a tornado de-
tector), he announced his
discovery to the press via a
Des Moines newspaper
which printed the story a
day before tornadoes
struck the area. Weller's
timing couldn’t have been
better, though lowans
claim that the probabilities
of springtime tornado
strikes are always uncom-
fortably high.

lowans had a chance to
check out Weller promptly,
and some did exactly that.
Several later wrote to thank
him for his contribution to
their welfare, explaining
that their TV sets had, in-
deed, gone bright from tor-
nado electrical radiation,
This feature is the thrust of
the Weller Method —that
the electrical radiation

from a killer tornado touch-
ing down will overcome a
darkened screen and cause
it to go as bright as a
fluorescent bulb.

Closer to home, however,
Weller commented, “My
wife had all kinds of com-
plaints about those TV sets
in the garage, and if that
strike hadn’t happened
when it did | might have
given up on the whole
idea.”

Fortunately, he did not
give up. Not that the weath-
er service seems to care.
The National Weather Ser-
vice (NWS) has never
cozied up to the notion of a
mere TV set “broadcasting”
tornado warnings on its
own. Despite reports of suc-
cessful results everywhere,
Weller remains largely un-
recognized for his work ex-
cept in Tornado Alley.

NWS has conducted lim-
ited testing on tornado elec-
trical radiation. One test,
for example, was on a series



of strikes near the National
Severe Storms Laboratory
at Norman, Oklahoma.
Those particular strikes ap-
parently had reflected little
electrical radiation—as
happens with some—and
based on those strikes, the
report issued later disputed
evidence of significant
electrical radiation.

Apparently, several of
the nation’s leading meteo-
rologists disagreed with the
report, as was evidenced in
counterpoints (somewhat
biting) expressed to the
NWS. There is, you see,
quite a bit of controversy
associated with tornadoes,
and we really know very lit-
tle about what causes them
and what sustains them.
More than cat's fur has
been rubbed the wrong way
in the argument over
whether killer tornadoes
pack significant electrical
radiation.

While one side says there
isn’t any electrical radiation
to tornadoes, the other side
asks about those reports
from people who have ac-
tually looked inside a tor-
nado funnel and have lived
to tell about it. Such reports
have been of constant light-
ning, brilliantly-luminous
clouds, “balls of fire,” and
rotating bands of deep,
blue lights similar to those
of an arc welder. And, they
add, what about the reports
of scorched vegetation
along a funnel’s path (later
seen quite clearly from the
air), and of the strong smell
of ozone (so characteristic
of strong electrical dis-
charges)?

In a pig’s eye, some have
answered.

Pig's eye or cat’s fur—
the cat’s got no one’s
tongue in the forever hang-
ing controversy over torna-
do electrical radiation. The
subject is quite electrifying,
anyway, yet one seldom
will read about this feature
unless one subscribes to
certain stuffy journals and
is willing to wade through
some weighty statements.
Few contemporary writers

who are meteorologically
founded will broach the
subject. Yet, the public has
a need to know.

Readers should be able
to choose for themselves.
Perhaps, in a moment of
off-season nonchalance,
one may be inclined to sti-
fle a yawn over a discussion
of tornadoes, but if you are
in the proper geographical
area (as evidenced by hav-
ing middle-range ZIP
codes), and if it is getting on
toward springtime, you are
well advised to properly
learn the Weller Meth-
od—its good points as well
as bad.

And speaking of the bad
side, it is, indeed, a fact that
not all tornadoes pack the
extent of electrical radia-
tion that makes the TV
screen go bright, which is
why certain sides contend
you've got holes in the bot-
tom of your salt shaker if
you even think the Weller
Method is reliable.

“Of course it won't work
with a weak tornado where
the electrical energy is too
low,” says Weller. “But that
weak tornado won't usually
do much more than lift the
roof off a hog shed—and
even a straight windstorm
will do that. The TV set
does work on killer torna-
does, and they're the ones
that count!”

Weller associate Paul ).
Waite (lowa State climatol-
ogist) has this to offer: “Un-
til we have the perfect warn-
ing system, we should not
neglect any opportunities
to provide our populace
with the means for self-pro-
tection from the ravaging
destruction of tornadoes.”
Amen!

How close are we, these
days, to perfection with
NWS tornado detectors?
Not very. Mostly, the NWS
relies upon outdated vac-
uum-tube-type radars. Vac-
uum tubes, if you remem-
ber, were the gadgets that
helped us advance our
learning until we really
took off with the discovery
of transistors and solid-

THE WELLER METHOD

1. Tune your TV set to Channel 13. Adjust its brightness
control to make the screen nearly (though not entirely) dark.

2. Switch to Channel 2. Do not make any further ad-
justments to the set. The screen should still be nearly dark.

3. Sit and wait. If the screen suddenly flashes on brightly
and stays lit, move fast! That's the indication that a killer tor-
nado funnel is down anywhere within 5 to 15 miles of
you—perhaps, quite near.

Notes

® Be careful, in Step 1, not to set the brightness control too
low, or the set may be so desensitized as to not respond even
to the tornado’s tremendous electrical radiation. (For
simplified understanding, consider ternado electrical radia-
tion as being equivalent to a radio transmitter broadcasting
on Channel 2; the analogy is reasonably accurate.)
® Some color sets cannol be made to respond to the
brightness control adjustment. Be sure to check your set for
this capability.
@ |If your color set does not turn down with the brightness
control, your best bet (always) would be to use a portable
black and white TV set for the Weller Method. The added ad-
vantage of being battery operated makes it useful when
power lines inevitably go down in a tornado strike.
® |f you are on a cable TV system, disconnect the cable from
in back of the set and connect the built-in antenna.
@ A local station on your Channel 2 may, during a tornado
warning, cause the darkened screen to switch back and forth
a few times from being brightly lit by the tornado to the local
TV program. As the tornado approaches, itls tremendous
radiation will take over and cause the screen to stay bright.
® Not all tornadoes pack intense electrical radiation. Con-
tinue, therefore. to monitor news broadcasts either on a sec-
ond TV set or by radio.
® Practice the Weller Method when lightning fills the air.
Note how lightning affects your darkened screen, and
become familiar with how dark 1o make the sel. You will then
be more sure of yourself when the time comes that your
screen stays brightly lit.
® Be prepared ahead of time—you and your family—on what
to do if the screen goes bright. Know your plan well enough to
avoid panic reaction. Know what safety measures to take,
and know them well in advance.

state circuitry. NWS defi-
nitely needs to replace
those old radars.

Exactly, says the NWS,
and they have proposed a
$250 million network of
modern Doppler-type ra-
dars, with a few of which
they are currently experi-
menting. (Doppler, by the
way, is a physical principle
which involves motion de-
tection; whatever else a tor-
nado’s funnel can be char-
acterized as, it is certainly a
dynamic picture of nature
in motion!) But, a quarter-
billion-dollar outlay in to-
day’s slash-everything
economy? Not very likely.

Even so, Dopplers actual-
ly add very little improve-
ment in the accuracy of tor-

nado detection. They offer,
instead, a significant in-
crease in lead time once
they do spot a for-real tor-
nado. That is important.
Lead time, as they like to
say in Tornado Alley, car-
ries a mite more concern in
a tornado watch than does
lead time on a rising covey
of quail. Quite a mite more.
It shouldn’t surprise read-
ers, then, to learn that the
most effective tornado de-
tector anywhere is the
trained human eye. Which
is exactly the talent NWS
makes good use of via con-
cerned citizens in an organi-
zation called ‘“‘Skywarn.”
These are the civilian spot-
ters throughout the country
who offer their services
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WATCH FOR OUR NEW PRODUCTS

COMING SOON

HAL 2204 Mr; DOWN CONVERTERS (FRED RANGE 2000/ 2500 MHIi

2304 MODEL ¥ KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS $49.95
2304 MODEL #2 KIT (witn preamp) $59.95
2304 MODEL #3 KIT (with High Gain preamg ) $69.95

MODELS 2 & 3 WITH COAX FITTINGS IN & QUT AND WITH WEATHER-PROOFED DIE CAST
HOUSINGS

FACTORY WIRED & TESTED $50 additional

BASIC POWER SUPPLY £19.95
POWER SUPPLY KIT FOR ABOVE WITH CASE $24.95
FACTORY WIRED & TESTED $34.95

ANTENNAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED T0 MAKE YOUR
COUNTER COMPLETE HAL-800A 7-DIGIT COUNTER WiTH FREGUENCY RANGE OF 2ERD
TO 600 MHz FEATURES TWO INPUTS. ONE FOR LOW FREQUENCY AND ONE FOR MIGH
FREQUENCY AUTOMATIC ZERQ SUPPRESSION TIME BASE IS 1 0 SEC OR 1 SEC GATE
WITH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY = 001% . UTILIZES 10-MMz
CRYSTAL 5 PPM COMPLETE KIT $129
HAL-300A 7 (WGIT COUNTER (SIMILAR TO B60CA) WITH FREQUENCY RANGE OF [

[
L=

300 MK COMPLETEKIT $108

HAL-50A 8-01GIT COUNTER WiTH FREQUENCY RANGE OF ZERO 10 50 MHz OR BETTER
AUTOMATIC DECIMAL POINT. ZERD SUPPRESSIDN UPON DEMAND FEATURES TWO IN
PUTS ONE FOR LOW FREGUENCY INPUT AND DNE ON PANEL FOR USE WITH ANY INTER
NALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY
BEEN MADE 1 0 SEC AND 1 SEC TIME GATES ACCURACY + 001% UTILIZES 10-MH2
CRYSTAL 5 PPM COMPLETE KIT $108

FREE: waL 79 cLOCK KIT PLUS AN INLINE RF PROBE WITH PURCHASE OF ANY FRE
QUENCY COUNTER

PRE-SCALERKITS
HAL 300 PRE {Pre-dnilied G-10 board and all components) $1485
HAL 300 A/PRE (Same as above but with preamp) $24.95
HAL 600 PRE (Pre-dnlied G-10 board and all components) $29.95
HAL 600 A/PRE _(Same as above but with preamp) $35.95
HAL 1 GHz PRESCALER VHF & USE INPUT & OUT
IT DIVIDES BY 1000 DPERAT F:.,-\"i"":.".{j TSUPPLY
PHEHUILTI TESTED $78.85
TOUCH TONE DECODERKIT

HIGHLY STABLE DECODER KIT COMESWITH2SIDED PLATED THRU AND SOLDER FLOWED
G-10 PC BOARD 7/567's, 2:7402, AND ALL ELECTRONIC COMPONENTS BOARD MEAS
URES 3:1/2x 5 1/2 INCHES HAS 12 LINES OUT ONLY $39.85

MEW — 16 LINE DELUXE DECODER $69.95

DELU!E 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM
F206 CHIP PROVIDES BOTH VISUAL AND AUDIO INDICATIONS' COMES WITH 1TSS OWN
T'r'-[' TONE l"-"u QIZED ALUMINUM CABINET MEASURES ONLY 2-3/4" » 3-1/4" COM

PLETE 'l'!' "‘| OUCH-TONE PAD BOARD CRYSTAL CHIP AND ALL NECESSARY COMPO
NENTS TC FINISH THE KiT PRICED AT $29.95
NEW — 15 LINE DELUIE EHE'DDEH $39.95
FOR THOSE WD WISH 70 MOUNT THE ENCOOER 1N A HAN] "'E- D UN'T THE PC BOARD
MEASURES ONLY 97167 » 1-] -=' IHiS PARTIAL XI1T Wil C BOARD CAYSTAL CsHiP

AND COMPONENTS PRICED AT $14. '!5

ACCUKEYER (KIT) THiS ACCUKEYER IS & BEVISED VERSION OF THE VERY POPULAR
WBAVVE ALCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT IN OST MAGAZINE
AND THE 1975 RADID AMATEUR S HANDBOOK $16.95

ACCUKEYER — MEMORY OPTION KIT PROVIDES & SIMPLE  LOW COST METHOD
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BUARD WITH LITTLE DIFFICULTY $16.95

BUY BOTH THE MEMORY AND THE KEYER AND SAVE COMBINED PRICE ONLY $32.00

PRE-AMPLIFIER

HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 7 700 MH; BANDWIDTH | - JoB
POINTS) 1908 CAIN FULLY ASSEMBLED AND TESTED $8.95

CLOCK KIT — HAL 79 FOUR-DIGIT SPECIAL — $7.95.
ﬁp"a"TES .'h ¥ L'L :'-. Ir_ ‘_-"_"‘}"_"' 13 L 5 Iil."_‘ Fi ﬂl :'._ 1.4
|l|. an "-I"I:t.:. L. i

6-DIGITCLOCK = 12124 HOUR

COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS. 1 CLOCK CHIF B
FND COMM  CATH READOUTS 13 TRANS 3 CAPS 4 RESISTORS 5 DHODES. 3 PUSH
BUTTON SWITCHES, POWER TRANSFORMER AND INSTRUCTIONS DON T BE FOOLED BY
PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA PRICED AT $12.85

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS REGULAR
PRICE $6 S50 BUT DNLY $4 50 WHEN BOUGHT WITH CLOCK

SIX-DIGIT ALARM CLOCK KIT FOR HOME. CAMPER RV OR FIELD-DAY USE OPER
ATES ON 12-VOLT AC OR OC. AND HAS ITS DWN 50-Hz TIME BASE ON THE BOARD COM
PLETE WITH ALL _hE_"H"" C COMPONENTS AND "'.r-f: PIECE. PRE-DAILLED PC BDOARDS
BOARD SIZE 4 x 3"

OMPLETE WITH SPEAKER AND SWITCHES IF OPERATED ON I
,_.[;I:E: 1;1 -u+._‘ .Ii.l‘l HIT:E'

e R WY Al
"TWELVE-VOLT AC LINE CORD FOR THOSE wH

FHICED AT $16.85
MO0-VOLT AL $2.50

0 WISH T0 OPERATE THE CLOCK FaOM

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED POST-
PAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUEST-
ED. ON ORDERS LESS THAN $25, PLEASE INCLUDE ADDITIONAL $2.00

EE‘:':’!E:&NDLING AND MAILING CHARGES. SEND 20¢ STAMP FOR FREE

DISTRIBUTOR FOR
Aluma Tower * AP Products
(We have the new Hobby-Blox System)

S HaL-T ronix

1-—-—- ll-ll-

=
—

WBZIXH

PHONE (313) 2851782
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(often, quite courageously)
for your benefit and mine.

People from all walks of
life have taken up the
public service banner in
support of Skywarn, though
perhaps no group has done
so more completely, more
effectively, than that spe-
cial class of citizens known
to us as amateur (ham)
radio operators.

In Texas, for example,
nearly 2,000 ham radio op-
erators are on call to assist
NWS when storm alerts are
sounded. Most members
take annual courses in tor-
nado spotting, not only to
improve their effectiveness
but also to learn when to
zig rather than zag as they
are driving out there in the
thick of things, spotting a
downed twister as it snakes
its deadly way across the
plains.

Lone Star members of
the hobby proved their
worth at Wichita Falls,
Texas, in 1979, when a

G&K Amateur Supply
2920 East 9th St.
Des Moines, lowa 50316

HAROLD C. NOWLAND SGUTHGFATE. MICH. 48195

7:00—5:00 Mon-Fri.
7:00—1:00 Sat.

lowa’s Only Icom Dealer

CO

_-___-—__________—______

series of killer tornadoes
caused a half billion dollars
damage. NWS credits the
early-warning communica-
tions networks of radio
amateurs with having saved
1,000 to 2,000 lives there.
Such is the dedicated pub-
lic-service nature of a hob-
by which includes ditch dig-
gers, executives, and even a
US senator!

Through it all, and con-
tinuing to survive the test of
time (which is an admirable
bottom-line characteristic
to any theory) is the con-
tinuing undercurrent of sup-
port for the Weller Method.
This is from an informed
public, those who like the
idea of having a detector
for killer tornadoes right
there in the house.

Not that the Weller
Method works on every fun-
nel that comes puffing and
blowing down the field, but
when the TV set does go
bright . . . “Crab the cat, Ma!

Head for the cellar!”

Leroy WDQCZO

» 1N



ANNOUNCING )
A new standard of comparlson for

HIGH PERFORMANCE

For years now, whenever hams got together and talked about the performance of
any triband antenna, they would invariably compare it to the famous Hy-Gain T R
THBDXX. Now, there's a new standard of comparison—the NEW Hy-Gain TH7DX. o
This amazing new Iribander, using a dual driven element system. maintains a L
VSWR of less than 2:1 on all bands, including ALL of ten meters. Hy-Gain didn't

compromise on performance to achieve this efficiency either. The TH7DX utilizes R T
a combination of trapped and monoband parasitic elements for more efficient s e
broadband performance. This unigue combination produces an average front-to- N TR DN S
back ratio of 22dB on 20 and 15 meters, and 17dB on 10 meters. The TH7DX, o Py Saayganeat ol
withits great broadband characteristics, is the ideal choice for “all mode" operation SO

il = e | ] AR i 1 - =1=1 T F.B 1F; ] |
HIGHEST TRIBAND PERFORMANCE. BU1
"l.l -_"-.-

IANAGEABLE '::r._-..;.‘.

The broadband TH7DX has high performance specifications that meet or exceed
the monster antennas that seem to take up most of your real estate and part of
your neighbor's. However, with its short 20 ft. (6.1 m) turning radius and 31 ft.
(9 4 m) longest element, it's no more imposing thana THEDXX. It's easy to assemble
and weighs only 75 Ibs. (34 kg). The wind loading i1s 240 lbs. (109 kg) at 80 mph
(129 kph) with only a 9.4 sq. ft. (0.9 sq. m) wind surface area, so the TH7DX is one
of the safest and most manageable high performance tribanders you can buy. And,
vou don't have to spend a fortune on special towers and rotators either

"_F

IECHANICALLY SUPERIOR

In @ parasitic array such as the TH7DX, high efficiency traps are used rather than
parallel stubs. These Hi-Q traps are capable of handling the maximum legal power
with a 2:1 safety margin. and are superior to parallel stubbing for ease of assembly
andmaintenanceaswell.Infact . quality materials are used throughout this antenna

Includes 18-8 stainless steel hardware for all electrical—and most mechanical—

caonnectionsplustaperswaged 6063-T832 thick-wallaluminum tubing. The antenna
includes Hy-Gain's BN-86 balun and exclusive heavy, die-cast aluminum, rugged
boom-to-mast clamp, and heavy-gauge element-to-boom brackets.

CONVERT YOUR THBDXX R
Hy-Gain hasn't forgotten about the thousands of proud THEDXX owners. A conver- =TT '_'___'.
sion kit is available which offers all of the broadband advantages of the TH7DX

and includes a complete stainless steel hardware package.

It's easy to assemble, andwhencompleted, youhavethe
finesttriband antennaon the market, the TH7DX

I'"'" -

i

FREQUENCY (M)

Hy-Gain's BN-BE balun and exciuanve Bets Match for
de ground sre included. The stainless sfes! hardware
rugged phasing lines and preformed feed siraps permit
sasy assembly and congigsient resulls

TELEX COMMUNICATIONS, INC.

S600 Aidrch Ave So . Mewnpapoks MRN 35220 US & ~318
Eurooe 22 e de la Légon-d Homewr S3200 St Dena Frence




Stephen Gibson
PO Box 38386
Hollywood CA 938

TVRO Dish Selection Tactics

P icking the right antenna
for yvour TVRO can be
dangerous! Too many peo-
ple are ready to tell you
that theirs is the best. Who
can be trusted?

For example, we know
the press release blitz tout-
ing the 3-foot dish for spar-

klie-free pictures was just a
wild fantasy. All the hoopla
was directed at the 12-CHz
direct broadcast satellite
(DBS), but somehow devel-
oped into identical claims
for 4 GHz! The mere differ-
ence in frequency suggests
that this isn't possible at 4
GHz. So you must arm

The antenna wizard and his sacred tools of alchemy.
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yourself against those that
would have you believe
that the TVRO antenna de-
partment runs on magic!

At the moment, the big-
gest selling point is gain.
But the three things you
really should be looking for
in a dish are size, accuracy,
and feed match. Despite
what sales claims may say,
they all carry about equal
weight!

Formula Blasts Wild Claims

Here’s an easy way to rip
away the veil of mystery
concerning dish antenna
gain versus size. Simply use
this formula the next time
you see a demonstration or
see an ad touting high an-
tenna gain. Just plug in the
numbers to find the true
gain.

Gain in dB=
1050(F? X E X D?),
where F is the frequency in
GHz (3.7), E is the efficiency
in percent, and D is the di-
ameter In meters. You can

convert feet to meters by
simply dividing feet by 3.28.

The trick to using the for-
mula is knowing the effi-
ciency of the antenna.
While a quality dish may
have 55 to 60 percent effi-
ciency, the typical value for
home-brew may only be 50
percent owing to poor sur-
face integrity and feed de-
sign, as we shall soon see.

As a practical matter,
vou could stuff the formula
into a programmable cal-
culator and take it with you
when you go dish shopping.
Or you can type the dish
gain program seen in Fig. 1
into a pocket computer
such as the Sharp or TRS-80.
It’s only a few lines of code
and may very well be worth
the effort, especially when
a salesman touts his 10-foot
dish as having a whopping
43 dB gain! You can simply
dig into your pocket and
produce a better approx-
imation of the true gain.

| saw an ad in another

10 PAUSE “PARABOLIC DISH GAIN' : BEEP 1
20 INPUT “DIAMETER (FEET)"™: D

30 INPUT “EFFICIENCY % (55)": E

40 INPUT “FREQUENCY GHZ (3.7)": F

50 D =D/3.2808 : G = 10" (LOG(E*(F*F)*(D* D))

60 PRINT “GAIN = "; G

70 GOTO 10

Fig. 1. Calculate true dish antenna gain with this simple pro-
gram for the Sharp or TRS-80 pocket computer. The pro-
gram will run on almost any other computer supporting
BASIC. What self-respecting computer doesn’t nowadays?
Only line 10 may need adjustment. The strange values in
parentheses in lines 30 and 40 are suggested inputs.



Fig. 2. Doing it with mirrors may tell you the whole story
about dish accuracy. Use a small mirror and point the dish
at the sun. The reflected rays should bounce into the feed-

horn.

magazine recently that in-
deed claimed 43-dB gain
from a 10-foot dish. This
was beyond belief! In fact, |
immediately tried to buy
one because at 4 GHz, a
10-foot dish would have
100% efficiency and |
wanted to be the first to
own this eighth wonder of
the world! But an excited
call to their chief engineer
revealed that he not only
assumed 100% efficiency,
but used a feedhorn known
to achieve just 55% effi-
ciency at best for this dish
size and depth. He even did
all his calculations at the
high end of the band, which
he was . .told to do by
the sales manager.”

This is another trick you
might want to watch out
for. If gain is computed on-
ly at the high end of the
band (4.2 GHz), you can
make the numbers look

nearly 1 dB hotter. Try it
yourself. It’s like adding
nearly 2 feet to the dish
diameter! This clever ruse
can give the buyer or home
builder a mistaken impres-
sion of the gain being the
same at the low end of the
band (3.7 CHz), which it
isn't! After all, we do want
to receive the entire band,
don’t we? You may think
this an arbitrary point,
which indeed it might be
until you remember that
just one single decibel in an
FM system like this one can
make the difference be-
tween a clear picture and a
snowstorm. Many manufac-
turers today are calculating
gain this way and you
should know about it.
Caveat emptor!

It's Not How Small
You Make It

While it’s possible to just

Fig. 3. A long pole or length of wall molding will reach any-
where on a dish and is safer. Tape the mirror to the pole like
a hinge so it rests flat on the dish. Very few inexpensive dish-
es will pass this test. When you find one that does, buy it!

get by threshold with only
an 8-foot dish using a very
low noise amplifier on a hot
footprint, you will be better
off using a 12-foot or larger
dish for really sparklie-free
pictures almost anywhere
else. Even larger dishes may
be necessary as you move
off the footprint. Perhaps
you recall from our past dis-
cussions that the LNA and
dish operate on a kind of
teeter-totter where a large
dish can allow a cheap LNA
to be used. Likewise, similar
results are possible using a
smaller dish and a higher
grade LNA.

How small can you go?
Eight feet is about the low
end for wideband FM video
due to the fact that the
beamwidth and side-lobe
response of smaller dishes
let more ambient terrestrial
noise reach the feed. Side-
lobe response is very impor-

tant with a TVRO antenna
because the signal is about
30 dB or more below the
noise.

It appears there’s more
to a TVRO antenna than
just collecting a signal. It
must also be a kind of rejec-
tor as well, a shield to the
barrage of interference in
the vicinity. It might be
easier if the noise were
man-made, but the music of
the spheres is an annoying
din, especially from our
own particular sphere, terra
firma, which demands we
use ideas bordering on
geometric optics to build
workable antennas. As bet-
ter and smaller antennas
are designed, lower noise
amplifiers will take up the
slack in lost gain due to im-
proved antenna shielding
properties. But more work
on this problem is needed.
The horn/reflector is a very
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IDEAL FEED

TYPICAL FEED

Fig. 4. Typical feedhorns fall off in sensitivity near the edge
of the dish. Circular models may capture as much as 1 dB
more signal. 1 dB is nothing to sneer at. It's like switching a
120-degree LNA for a more expensive 80-degree model!

good solution despite the
plain fact that its large size
makes it impractical at the
moment.

How To Check
Dish Accuracy

A really good dish will
follow a parabolic curve to
within plus or minus 1/16th
of an inch. Achieving this
accuracy is no easy feat.
Some manufacturers will
rightly say that such accu-
racy won't improve the gain,
which is true to some ex-
tent. But the argument falls
down flatter than a bad dish
when side lobes are con-
sidered. Side-lobe response
is directly related to surface
accuracy.

Why are side lobes im-
portant? Remember, we are
trying to hear a soft conver-
sation in a room full of
shouting people. The ambi-
ent noise floor at the anten-
na site may be —130 dBW,
but the signal we want is a
lowly —160 dBW.. . or
worse. Only a narrow beam-
width dish with very low
side lobes will receive it
while rejecting the noise.

Now in the past, the only
way to test a dish was to put
it on a test range, feed it sig-
nals from a known micro-
wave source, and plot a re-
ception pattern. Then a few
clever engineers worked
out a method of antenna
pattern plotting using noise
from the sun. It works rath-
er well but requires some
test gear. A less accurate
but easy way is to build a
mating template that fol-
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lows the ideal dish curve,
place it in the dish, and
hope it fits like a glove.

Doing It With Mirrors

But hauling a large tem-
plate to a dealer or satellite
show is not too practical.
There must be a better way.
And, of course, there al-
ways is, but long after
you've completed the job,
according to Murphy’s law.
Here’s an easy trick | use to
spot-check a dish. It's a real
trial by fire. Simply place a
small mirror anywhere on
the reflector surface as
seen in Fig. 2. Then point
the dish at the sun and look
where the reflected rays go.
They should bounce right
into the feedhorn!

If you imagine, for a mo-
ment, the sun as just
another satellite, then the
sun’s rays should always hit
the feed or else that partic-
ular portion of the dish isn't
accurate. Try several spots
on the dish. If the sun’s rays
don’t make it, neither will
microwaves! Right?

There are a few caveats
to doing this test. First, use
a small mirror. Less than 3
inches (one wavelength) is
necessary. A larger mirror
will only make things look
worse. Second, crawling on
a mounted dish isn't too
safe no matter what lat-
itude you're at. So the best
method is to tape the mirror
to a long pole or piece of
wall molding as seen in Fig.
3 and move it around the
surface. Third, wear dark
glasses. You’ll be looking

almost directly at the sun.
And fourth, don’t be afraid
of frying the LNA with this
test. A flat mirror doesn’t
magnify. So a moment’s
reflection (despite the pun)
will remind you that you
are not increasing the LNA
temperature more than you
would if you simply pointed
the bare LNA at the sun!

Feeds Are the Culprits

Perhaps you recall from
last month’s discussion that
feeds limit antenna effi-
ciency to the 50% to 60%
range because their sen-
sitivity pattern cannot ade-
quately cover a dish. See
Fig. 4. The ideal feed pat-
tern would be flat as a pan-
cake across the top and
drop to zero at the sides.
But that’s not all. The manu-
facturer of this fabled horn
would need several models,
one for each size dish,
because any overshoot by
the horn would add a con-
siderable amount of ter-
restrial noise to the signal
and breed the dreaded
“sparklies” faster than rab-
bits.

Back now to the real
world. A lot of work was
done on feedhorns in the
‘60s, mostly by radio astron-
omers. Their ideal feed
overshoot occurs when the
edges of the dish are illumi-
nated at a level which is
—15 to — 20 dB down from
the center. As a practical
matter, TVRO designers use
the —10-dB point on the
curve. At the moment, sev-
eral manufacturers offer
nearly identical feeds that
cover a narrow range of
dish sizes and F/D ratios.
Depending on dish size, a
typical horn will operate
over an F/D range of 3to .5
with moderate efficiency.
F/ID is simply dish focal
length divided by the diam-
eter. Some companies will
design a feedhorn for your
specific dish. All that varies
is the flare angle of the
horn, which directly affects
the angle of the illumina-
tion pattern.

Watch For Sleight Of Hand

If you see a demonstra-
tion where a small dish is
used and the pictures look
fine, stop and ask yourself if
the salesman is showing
you only the best transpon-
ders. Test your suspicions
by asking if you can do the
tuning. Then try all the
transponders. RCA birds
(Satcom) have 24 transpon-
ders, while Western Union
birds (Westar) have only 12.
Not all transponders lay the
same footprint levels in a
given area, so you must
test. In many cases, you
may find the test being con-
ducted on a bird which may
have a hot footprint in your
area. Ask to see what all the
transponders look like on
other birds. It may be wise
to have a log of what is
available. A complete list
of program sources and
times on all the satellites is
available from Satellite TV
Week, PO Box 308, Fortuna
CA 95540, (707)}725-2476.
Cost i1s $348/year or $65/year,
first class.

You may discover when
you have free reins on the
tuning knob that many
transponders are buried in
the sparklies. Throw the
salesman off guard by ask-
ing why! The answers you
get may cause you to recon-
sider a purchase. Be pre-
pared for the interference
argument. It may be valid.
Quite often you may dis-
cover that satellite TV in
your area will be plagued
with interference from Ma
Bell. At this point, you must
be on special guard be-
cause location of the dish
becomes very important.
While your house can make
a dandy shield to a direct
signal, you must also nar-
row your search to a very
high integrity dish so the
side-lobe levels are at their
lowest. This problem may
cause you to re-think your
location. A large rf fence is
an eyesore even to the most
understanding wife.

Of course you can stifle
the interference to some



degree with notch filters in
the receiver i-f. As a rule,
Ma Bell carriers are located
plus and minus 10 MHz
from the center of a typical
transponder. If you install
notch filters at 60 and 80
MHz in a typical 70-MHz i-f
amplifier, the interference
will be drastically reduced
and may turn an otherwise
unwatchable picture into
something that can be
viewed, though not fully ap-
preciated as studio quality,
mainly because notch fil-
ters remove some of the
signal you want to receive!

Magic Without Mirrors

Antennas for TVROs are
no more different than for
any other service when it
comes to the rock-solid
basics. But you must be on
the lookout for magical
claims because this field is
new to the entrepreneur
types who sell only the siz-
zle. There is a tendency
among many (including my-

N

self) to buy a product
because the advertising is
slick or the numbers in the
ad fit your calculations and
pocketbook.

The problem is “new-
ness.” If you see everyone
getting fantastic pictures
with an Acme Whizbang
Launcher, then it must be
pretty good. But very few
people even know what a
TVRO is, let alone a Whiz-
bang whatever. So it’s up to
you to break the new
ground, to make the mis-
takes. . .and claim the vic-
tories. Just be careful and
remember that a wise man
always looks before he
leaps.

The time is right for you
to join in the fun of receiv-
ing TV from space. If you
have a question regarding
the topics we cover here,
feel free to drop me a line
(letters only, no calls
please). Sorry, | can only
answer mail that is accom-
panied by an SASE.

NV
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Quantity discount price structures available upon
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A DIVISION OF DEBCO ELECTRONICS INC.

SONY
SL2000

SL5000 ©
SL5800
HVC2200

All items in stock now!

Converter

Convert your cable VHF Chan-
nels to UHF Channels......$34.95
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Video Stabilizer

Eliminates copyguard
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AMARAY VIDEO BANKS
Protect your videocassettes
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UHF Tuners $34.95
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Terms: All orders add 5% Shipping, Handling & Insurance.
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(cash only). All orders shipped UPS unless other-

Visa/Mastercard welcome! Phone hours: 11 am—7 pm EST.
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SATELLITE TVRO _I

#\Star Vie w RECEIVER COOKBOOK

systems * Build a good, solid understanding I
of satellite receiver technology
H&R COM MUNICATIONS, INC * Step by step guwde of each stage
- B6 Route 3, Box 103G - Pocahontas, Arkansas 72455 " Complete theory, schematics, and

construchion details

Introduces the

5 ' MODEL 1 2'( Tvnu RECEIVER KIT

Pre-assembled, tested RF section

SYSTE M . * No complex alignment or special
m =

test gear required

A complete satellite Ultra-low cost/high performance
receiving system that you Designed from cookbook circuils
can assemble yourself as a
week-end project. | LA

BRO8 v einesd ADOKIIOOR
Why spend $7,000 to FECW . R i N Cookbook plus Kit
$10,000. Why pay someone San
else to install it. Do it W
yourself in a week-end and NORTH COAST MICROWAVE
sSave. PO Box 5663, Cleve . Ohio 44101 107
~ $2,400.00 | L

UPS _
SHIPPABLE 5 z
KITCONTAINS * All Miscellaneous Cable Enjoy Sate"“e Now
and Connectors Needed L 5 P
«12°' Antenna * Everything You Need o A\ # iy
*AZ/EL Mount *No Special Tools Needed s 'll'"" _ 1
*«24 Channel Receiver « Complete Antenna Weight Only 125 Pounds -.¢ : - A\

*+120° LNA
* Feed Horn
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See Your Local Star View Dealer or Call

800-643-0102 or 501-647-2291

Dealer Inquiries Invited

Better than Cable TV —0ver 200 TV and radio
services. Why waste money? Learn the whole

The Luly ANTENNA || 205t e
and POLARIZER gt oy Ty (b1

book loaded with details, photos, plans, kits—

| Pl
« Completely portable Antenna, comes fully assembled (folds like LELLS EVERYTHING! Sﬂfs,'m"’" G"a'a"?m'
: . nd $7.95 TODAY! Agd 52 00 for 1st class (ar mail) or call
an unbrelia and is not a kit). our 24 nour C O D rush order hne (305) 862-5068

GLOBAL ELECTRONICS,

= Y. The Polarizer is an electronic rotator, which P.O. Box 219-H, Maitland, Florida 32751
can change polarities with a flick of a

switch (no moving parts). Eliminates weight,
twisting cables, freeze
- ups, and down time.

-"rl.-_‘ 2

PRESENTS
SCEPTOR’S MODEL 300

Satellite receiver with downconverter

and new
SAT-TRAC meter circuit
*Fully tunable *Tune—scan

*Inverted video *Tunable audio
*Power supplies *Remote control

For More Information
Write To:

LULY TELECOMMUNICATIONS CORP.

P.O. Box 2311, San Bernardino, California 92406
(714) 888-7525
Dealer and Distributor Inguiries Welcome

Complete Systems Available!
DEALERS and DISTRIBUTORS

T
\

P.O.Box 425 NEEDED!

808 1st Avenue
Rock Rapids, lowa 51246 (712) 472-2213
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Universal Communications — é
A DIVISION OF INNOVATIVE "’f*\
LABS, INC. "
P.O. BOX 339
ARLINGTON, TEXAS 76004-0339
-
74 N

Introducing The Universal Communications
Satellite Receiver Model DL-2000

MODEL
DL 2000 |

FEATURES:

* Built-in Modulator

* Built-in Scan (aids in
Satellite Tracing)

* Lower, Inband Oscillator
Leakage (— 30dbm Typ)

* True-Wide Band Threshold
Extension

* Built in Metering

* Video Polarity Shift

* Excellent AFC Performance

* True Picture Quality

* Variable Sound Tuning

* Active Clamping Cir-

cuit—True Clamp (not diode

clamped)

* External Video

* External Audio

* External Meter Jack

* LED Bar Signal Meter

* AFC Indicator

* Switchable LNA Power
Down Coax

* Quality Construction

* Features Add-on Remote
Control—Only $38.50
(Optional)

* LED Tuning Indicator

* Audio & Video Outputs

* Converter Tested at — 50F

Outside Temperature

TERMS: COD, Money Order, Bank Cards
HOURS: 8:30-4:30 CDST; MON-FRI (817) 860-1641

Our product may be copied, but the performance is never equalled.p 0. BOX 339, ARLINGTON,
UNIVERSAL COMMUNICATIONS 760040339
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Taylor Howard:
TVRO Trailblazer

Tim Daniel N8RK
73 Magazine Staff

aylor Howard W6HD
has been called many
different names. He didn’t

mind when the Australian
government nicknamed him
the “Crazy Professor,” but
when opponents of the
home-TVRO industry la-
beled Howard as a “pirate,”
he got mad. “There are pi-
rates out there,” Tay How-
ard freely admits, “but why

SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!!

Complete Systems, Antennas,
Receivers, LNA's & Accessories

CALL US TODAY!

=320

812-238-1456

hoosier

electronics

“Nation’s Largest Total Communications Distributor”
P.O. BOX 3300 » TERRE HAUTE, INDIANA 47803

60 73 Magazine = April, 1982

should | be prohibited from
receiving signals that | can’t
get any other way?”

For Dr. Taylor Howard,
the future of satellite TV is
a very serious business,
Ever since he built the
world’s first private Earth
station, W6HD has been in
the forefront of the battle
to legitimize the infant
home-satellite-TV industry.
The debate centers on the
availability of services.
Howard just wants access
to the same entertainment
and information that cable
TV customers can get.

“l don’t want to be a sec-
ond-class citizen just be-
cause | don’t live in a condo
in New York™ is his argu-
ment. Without missing a
beat he goes on to acknowl-
edge the need for Earth-
station owners to pay a fair
price for these services.

Tay Howard brings a
unique viewpoint to the up-
start TVRO field. His heart
really lies in the workshop
or laboratory, not in a con-
gressional hearing room or
courthouse. Howard, along
with another ham, Robert
Coleman, built the first sat-
ellite receivers that the av-
erage hobbyist could dupli-
cate. The original Coleman-
Howard design is at the root
of most of the commercial
receivers sold today, Other
W6HD innovations include

specialized TVRO test gear
and a low-cost method of
changing the polarity of
a feed.

Today, Dr. Howard de-
votes most of his time to
serving the TVRO industry
as a spokesman and con-
sultant, but he remains on
the faculty at Stanford Uni-
versity where he contrib-
utes to NASA’s deep-space
exploration program. A ma-
jor chunk of his time has
been spent as member and
the first President of SPACE
(Society for Private and
Commercial Earth Termi-
nals), which represents the
terminal owners and manu-
facturers.

The nickname ““Crazy
Professor” was given to
W6HD when he proposed a
satellite reception scheme
for Australia’s outback.
Covernment officials said it
couldn’t be done —that the
signals just weren’t strong
enough. Howard chose to
ignore the doomsayers.
After building a big spheri-
cal antenna, he attached a
receiver and then sat back
to watch TV. The aborig-
ines, the government, and
even some of Howard’s
backers were amazed.
There wasn’t any magic in-
volved; Howard knew that
the theory permitted suc-
cess, but only if someone
took the time to try.



In his quiet, yet confi-
dent manner, Tayvlor How-
ard offered the following
thoughts:

® 12-CHz Direct Broadcast
Satellites: Aren’t the 4-CHz
satellites already direct
broadcast? Technically, 12
GHz is not that far away.
The problems are legal.
Even the Europeans are
having trouble. There is no
way to limit the pattern of a
satellite’s signal to a coun-
try’s geographical borders.
The threat of cultural im-
perialism must be solved
before the world is ready.

® Impact of Video: Satel-
lite TV can have a positive
effect on people’s lives. It
brings them into the main-
stream of life regardless of
where they live. Modern
kids are pretty good about
television. They know the

difference between good
and bad.

® Microwave Technology:
Signal processing has been
the downfall of the micro-

wave industry. We need to
learn how to integrate the
entire system into one
package. This would help
reduce the expense for up-
linking to satellites.

® Opportunities; Hams are a
natural for getting involved
in the satellite-TV field. We
are totally short of compe-
tent people. There could be
employment for every ham
in the country. You need
both digital and rf knowl-
edge and the ability to com-
bine the two. An under-
standing of transmission-
line theory is important.

® Appliance Operators:
There are lots of hams who
are yakkers; you might say
that they have a PhD in CB.
But that i1s okay; we need
people like that. I've always
been technically inclined
and will protect the individ-
ual experimenter.

You won’t find Tay
Howard with a patch over
his eye, stalking the deck of
a galleon. Look for him in
the Australian wilderness, a

Taylor Howard W6HD.

college laboratory, or in his
dish-filled backyard. He
won'’t be searching for buried
treasure. Instead, he may
be gazing skyward. Taylor

NEW FOR 02

3 Meter (Cassagrain) Feed
24 Petals (Aluminum)

Offset Polar Mount
Chapparral Super Feed
One Man Installation possible

Maximum Gain

350 Lbs. Shipping Weight

Hastings Model 10C
Sug. Retail: $1595°°

ALSO FROM HASTINGS

Chaparral Feeds

Automation Techniques Receivers
Gillaspie & Associates Receivers

Avantek - Cal. Ampl. LNAS

Systems
Petals Only, Both 10 Ft. and 12 Ft., For the Hobby Minded

Power Drives For 10 Ft. and 12 Ft. Hastings Antennas

~See List of Advertisers on page 130

Howard is a pioneer, not a
pirate, and for him, satellite
television is going to be
“big, very big; we haven’t
seen anything vet!” Il

HASTINGS ANTENNA CO.

847 W 1st
Hastings, Nebr. 68901

402-463-3598
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Ken Rae WEBQPOP
737 South Clarkson
Denver CO 80209

found a great deal for a

surplus antenna. The only
problem is that it’s bent. Can
it be straightened?

Dents in a metal dish
usually can be pushed out
with a piece of wood. If the
dish is warped from rim to
rim, the antenna is probably

Fig. 1. A wooden template
can be used to check the ac-
curacy of an antenna
surface.
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— advice from WBOPOP — part 1l

hopeless unless you remold
the entire surface. If the
cure is not simple, then
start looking for another
antenna.

How can | measure the ac-
curacy of a dish?

The first step is to find
the focal point and diam-
eter. Next, using the appro-
priate equation, draw an ac-
curate representation of
the parabolic curve on a
large piece of paper. This

Fig. 2. Two pieces of string
stretched at right angles
should just touch the mid-
dle if the rim of the dish
IS true.

paper model can be used to
make a wooden template
that can be lined up against
the dish to check its accu-
racy —see Fig, 1. (The most
useful type of template has
two of these “half moons,”
mounted at right angles.)
You can check the rim by
laying the dish face down,
on a flat surface like a level
concrete floor. A quick
field test can be made by
stretching two strings
across the dish at right
angles (see Fig. 2). A de-
flection or gap between the
two strings indicates that
part of the rim is bent or
warped. If the rim is true,
the two strings should just
touch in the middle.

A friend of mine is thinking
about buying an oval-
shaped dish. The price is
right, but will it work?
Unfortunately, an oval-
shaped antenna would be
next to useless, no matter
what the price. The bore
sight of an oval dish is

not circular, so you will
receive a mixture of hor-
izontally- and vertically-
polarized signals. This is
unacceptable for conven-
tional TVRO work.

What are my chances of
finding an appropriate
surplus dish?

You might be better off
searching for a bikini-clad
beachcomber in Denver
during the dead of winter.
The tremendous interest in
TVRO has made surplus an-
tennas a scarce commod-
ity. There are a few hiding in
corners of junk yards wait-
ing to be scrapped. Others
are being retired from com-
mercial service. In any case,
yvou’ll have to do a lot of
looking and have the right
contacts.

| can’t find a surplus anten-
na, nor can | afford to buy a
new dish. What is my next
option?

You can build your own
antenna. The spherical de-
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MICROWAVE TELEVISION
EDUCATION MANUAL _____ $16.25
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analysis

AMATEUR MICROWAVE
RECEIVER SYSTEM $169.95
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ceiver has a new design and ncreased gam

INFORMATION PACKAGE ON ALL
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SATELLITE TELEVISION FEED HORN

MADE FRON Q500 BRASS
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Used with a PARABOLIC DISH having a focal length to
diameter ratio (f/D) .3 to 45

Frequency range 3,30 GHz to 4.90 GHz

Fits a standard CPR 229 flange on the LNA

Introductory offer: $30.00 Postpaid USA

Mastercard - Money arder - Cashier Check

For 2n additional charge we will adapt this feed
horn to your LNA.
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UNDER $300
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Manufacturers « Much More. FOR ROOF OR PORCN
Our book takes the mystery out of the sophisticated technology
of satellite transmission and reception. This volume represents all
the essential knowledge made easy to understand, and will show
you how easy It is to have a 90 channel reception system so that
you can enjoy: first run maovies, foreign films, Las Vegas enter-
tainment, live sports, and much more. E'.rerltnllneg being telecast
in the world could be yours at a twist of a knob!

LIVE Via SATELLITE, INC.
P.O. Box 2561, Depl. A-4, Delray Beach, FL 33444
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Name

AOQress

~See Lis! of Advertisers on page 130

SIEMENS: (D271 "--;," sfcancy A LED

APPLIED INVENTION

THE SGUHCE FOR S00UD STATE P STATE-OF-THE-ANT
GaAs FETS by MITSUBISHI

[ R s

NHEW IIIEF'FE'{H:L! z.-__‘ YA WD
PRICES HGF-':-IHI-I?S-HITJ} 518 28
EFF. 1182 MGF-145] (25KIT4i 554 O

1412 (25275 TESTED and GUARANTEED MF i 2 Gz

ool SES & 0 SdB-5356 TS 1 0cdB-545 50

TIE!LEEI.E?HHMLII SOHr - Super L

507 00  $16

1801 (25N ITH) | " S0mW

Microwave Modules

MITSUBISHI X BAMND b ntiegrated Caouts wiih
Diedactra: Resonator (0 1 2MEr *C) Gads FET Oscilat
FO-1010X - 10 4 GHz ) Fiangs
FO-1230¥ - 11 Sor 12 0GH: UERYZ0 Flangs
FO-UP1T 1KF Haterodyne recewss; 10 488 GHg LO
bt aTw i v s tegh or low meche

All modubss tunsatle + |50 MY =gl e

w NOoElE ETY
sl for data
1 DGMT -S54 25

rs  NE e

sy PL gt

1 S Ot LIEM T

ORCIRRIONS

optically FM'd with IH |Sugooesl LDZT 1 bekow)
i WIR1 A0 Flange) £18 00

X-Bangd Hom antenna | 1 5dB8 LER T D

PLESSEY 24GHz Gury

Components

VITRAMON 7BOO Mictowave Hialad capn lor bypass
TRAOOPTGOA 1 1-1 TGHr THOOPTGDAe 1 3
TEOOPTGOY 28 4 F0OH; 5 igr 55 00

1 clscleE moddiales Gl OF e

COup 4]
2 BGHz

i 534 25

'I’DLTHﬂ‘HiEE rowave vanabde caps
CP2-01wma2 % CPID-0

o8 0p $3 18 a3

WITE Terel Tare o

SOLDER-IN DSk r,:; ACITORS how VHF-LIMF tiypassing
RMC 20 470 BAOp 10 tor $2 50

OPTOELECTROMICS o MITSURBISHI ana SIEMENS
MITSUBISH LASER DeODES ImW @t B30 nm W
ML 30enh thereshoid Bol o moneor 5200 ea
15mwWw 375
e ares BN detecti $3 00

JF series

BPW 34 taal

THERMOE L ECTE, HEAT PLWE ¢ hehDerEliLEe OO
MELCOR FHMHWS - 5 8 T bor ciata

MG DRDER 55 OO

ADD POSTAGE & =ANMDE M
£3 50 on Modyles (LIPS, §0 ¢
WY STATE RESIDENTS ADD &%
SENDSASE FOR CATALOG

ROUTE 21 HILLSDALE, K NY 12529
518-325-35911 oo T1

2300

DOWNCONVERTER

Assembled
2300 MHz PREAMP

R.D.2

POWER SUPPLY
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SATELLITETV EARTH STATION

e 24 Channel Receiver

* 10" Antenna

e Dexcel 120° LNA
Call for details and price

Also Available: Commercial System with

Bogner Antenna

SATELLITE
TV SYSTEMS

MECHANICAL

AND
ELECTRICAL

ACCESSORIES

Complete Systems, Antennas,
Receivers, LNA's & Accessories
CALL US TODAY!

CALL, OR WRITE FOR OUR
LATEST BROCHURE AND
PRICES.

901-795-4504 -

TENNESSEE ELECTRONICS
P.O. BOX 181108
MEMPHIS, TENNESSEE 38118

MHz MICROWAVE
DOWNCONVERTERS

2300 MHz
ANTENNA

$35.00

WITH BOX
FOR DOWN-
CONVERTER

$27.50

$169.00

PB RADIO SERVICE

1950 E. PARK ROW » ARLINGTON, TX 76010

CALL ORDER DEPT. TOLL FREE

(800) 433-5169

FOR INFORMATION CALL

(817) 460-7071
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sign is probably a little bit
cheaper and easier to dupli-
cate than a parabolic, but it
1s also less versatile. If you
are good at scrounging ma-
terials, you can build either
a parabolic or spherical
antenna for $100 to $400.
However, don't underesti-
mate the amount of work
involved.

What about building a
stressed dish?

Amateurs have been ex-
perimenting with this type
of parabolic antenna for
many years. Unfortunately,
most stressed-type designs
are not intended for contin-
uous exposure to the ele-
ments. For best results, a
stressed antenna must be
guyed in position, eliminat-
ing the ability to change
satellites easily.

Is there a simple way to spot
potential obstructions be-
tween my antenna and the
satellites?

Go to your tentative site
and look due south. Raise
your arm to about 45 de-
grees from horizontal.
Sweep your arm across the
sky, dropping it down as
you move to the east or
west. If you live in the cen-
tral United States, this will
give you a rough idea of the
satellites” location. If there
are trees, buildings, or other
obstructions that look risky,
take the time to run a seri-
ous check on the site.

What is the maximum dis-
tance | can have between
my TV set and the satellite
antennaf?

If yvou are using a single-
conversion receiver where
the downconverter is locat-
ed at the antenna and a
70-MHz signal is sent to the
house, there can be as
much as a 100-foot run of
RG-8/U coaxial cable (or
perhaps a good grade of
RG-58) without losing a no-
ticeable amount of the sig-
nal due to cable loss. If
yvour system requires that
you relay a 4-CHz signal, it
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will be necessary to run
hardline or heliax cable,
which costs as much as $4
per foot, or about ten times
the cost of RG-8/U. If you
do use a good grade of
hardline, it can usually be
80 to 100 feet long before
the losses catch up and de-
grade the picture. Line am-
plifiers can be added to in-
crease this distance, but the
cost may be prohibitive.

My neighbor is considering
installing her own TVRO.
Could that interfere with my
system?

Just as hams living next
to each other sometimes
have interference prob-
lems, so can adjacent
TVRO systems. The difficul-
ty usually stems from local
oscillator (LO) leakage. This
unit typically has 10 milli-
watts of output, and if it is
not well shielded, a signal
will be radiated. If your
neighbor wants to receive a
signal on the same frequen-
cy that your LO is operating
on, there could be a prob-
lem. Dual-conversion re-
ceivers or well-shielded sin-
gle-conversion designs go a
long way towards reducing
the interference.

What is an Az-El mount?

This type of mount al-
lows you to move a dish
vertically (El) and horizon-
tally (Az). In my opinion,
this is the hard way to do
things unless you are chas-
ing satellites that move, like
Russia’s Molniya birds. If
you’ll be watching only the
geosynchronous satellites,
a polar mount is probably
more useful.

OK, what’s a polar mount?

The polar mount allows
you to rotate the dish from
east to west or vice versa
and keep the axis of the
dish in line with the axis of
the Earth. You can align the
axis for a polar mount by
using the North Star as a
guide. When you sweep
your dish across the sky, it
will not be necessary to

make any significant ad-
justments in the elevation if
you have a polar mount.

What is a “tree” mount?

There is no strict defini-
tion for a tree mount. All
you do is prop your dish
against a handy tree, the
side of a building, or any-
thing else that is conveni-
ent. This kind of mount is
useful if you are in too
much of a hurry to build a
polar or Az-El mount.

How do | center the feed-
horn on a dish?

To place the feedhorn at
the focal point requires
measurement from the cen-
ter of the feedhorn’s mouth
to the edge of the dish. This
distance should be the
same to all points on the
edge.

When | was positioning my
feedhorn, | found a better
signal when the horn was
slightly off center. Why?

If your signai improves
when the horn is not cen-
tered, there may be two cul-
prits: The dish is not
pointed directly at the
chosen satellite or the an-
tenna’s surface is warped,
causing the actual focal
point to differ from the
theoretical focus. A distort-
ed dish may have one or
more false “hot” spots. On
a well-built dish that is
pointed directly at the
satellite, your best signal
will be found when the
feedhorn’s mouth is at the
calculated focal point.

| have a good dish and |
know it is pointed right; |
still get two hot spots, one at
the edge of the feedhorn
mouth, the other just inside
the horn. What gives?
When you move the horn
back and forth through the
focal point, there will be
two distinct “hot” spots.
The wave pattern has an
hourglass shape since the
impedance seen by the ar-
riving signal changes ac-
cording to the distance. The

-———-—'——-_—__—

hot spot that is closest to
the dish is the most effi-
cient because it offers a
narrow bore sight. This
means that the focal point
will lie about % to %2 inch
inside the horn.

When placing the horn,
which is more critical, mov-
ing the mouth from side to
side or moving it towards
and away from the dish?

A two-inch shift to one
side can result in as much
as a 3-dB drop in signal
level while a two-inch
movement in or out will re-
sult in a 1-1.5-dB loss. Con-
centrate on lining up the
side-to-side dimension.

As | sweep my dish across
the sky, there is a slight “im-
age” signal about four de-
grees on either side of the
bore sight position for a par-
ticular satellite. What is
this?

| discovered the same
thing when | was installing a
new antenna. First | thought
it was a new satellite. After
disproving that theory, |
spent many hours carefully
refocusing my antenna. Fi-
nally, after a lot of reading,
| discovered that any para-
bolic antenna that is not
perfect will exhibit side
lobes. These will allow you
to receive signals that are
much weaker than those
you find with the major
lobe pointed at the satel-
lite. The better the dish, the
less prominent the side
lobes.

Why do | receive vertical
transponders better than
horizontal transponders on
the same satellite?

On Satcom F1, the verti-
cal transponders were
slightly stronger than the
horizontal ones, but the
one-half-dB difference was
not enough for most hobby-
ists to notice. If you have a
noticeable difference be-
tween the two polarities, it
may be the result of inac-
curacies in the antenna’s
surface.



SATELLITE TV SYSTEMS

“COMPARE OUR QUALITY, PRICES AND SERVICE!"
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PARABOLIC DISHES

POLAR MOUNTS

DEMO TRAILERS
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WASHBURN
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KLM ATV

AVANTEK CABLE & CONNECTORS
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k4LGO P.O. BOX 100
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AVAILABLE NOW

& AZDEN PSC-300

TWO-METER HANDHELD

PCS-300 HT $290.00
| PCS-3000 XCVR 285.00 K D K
Remote cable 37.00
tpRaadl At 28.50 also: 2025A MK ||
I Otheracc. Call (WITT mic.)
Free shipping in U.S.A. $265.00

| for all XCVR or HT orders

B. G. CARL ELECTRONICS

11128 Claire Ave,
Northridge, Calif. 91326 469
Call: (213) 363-1216—anytime

</ PARABOLIC DISH

B NO WARP, CHIP, OR DELAMINATION

MOUNT
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W 8'4':" OVERALL DIAMETER
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BUCK’S ROCK

Summer Camp

l (212) 362-2702 -I

Connecticut summer camp seeks counselors
(age 21 +) to work with teenagers in its ham
radio program during July & August. Applyl

Buck’'s Rock—K1PGO, 140 Riverside Drive, New
York, N.Y. (212) 362:2702

* New! Personal Computers
Forum

* Amateur of Year Award

* Special Achievement
Awards

Meet your amateur radio friends from all over the world at the internationally famous Dayton HAMVENTION.
Seating will be limited for Grand Banquet and Entertainment on Saturday evening so please make reserva-

If you have registered within the last 3 years you will receive a brochure in late February. If not write Box

Nominations are requested for Radio Amateur of the Year and Special Achievement Awards. Nomination

#‘

#

=
* Technical Forums * Women's Activities
® % ARRL and FCC Forums * New! Home-Brew
* GIANT 3-Day Flea Market Equipment Forum
* New Products and Exhibits * Special Group Meetings
@ * Grand Banquet * YL Forum
s April 23, 24, 25, 1982
Hara Arena and Exhibition Center — Dayton, Ohio
tions early. Banguet speaker is Roy Neal, KODUE, NBC News.
44 Dayton, OH 45401.
> forms are available from Awards Chairman, Box 44, Dayton, OH 45401,
For special motel rates and reservations write to Hamvention Housing, 1406 Third National Bldg.,
Dayton, OH 45402. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.
All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 849-1720.
Rates for ALL 3 Days: Admission: $7 in advance, $8 at door.
Banquet: $14 in advance, $16 at door.
Flea Market Space: $15 in advance.
Make checks payable to Dayton HAMVENTION, Box 333, Dayton, OH 45405,
Bring your family and enjoy a great weekend in Dayton.
DAYTON Sponsored by the Dayton Amateur Radio Association, Inc.
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When touring
FLORIDA

be sure to
visit the
AMATEUR
ELECTRONIC
SUPPLY
Branch Stores
located at:

SEES e "~ 621 Commonwealth Ave.
~ AMATEUR | ORLANDO
ELECTRONIC SUPPLY| Phone: (305) 894-3238
621 COMMONWEALTH AVENUE Florida in-State WATS:

e 1-800-432-9424

COAST Nationwide:

1-800-327-1917
R

HEFT?F[?” 1898 Drew Street

CLEARWATER
Phone: (813) 461-4267

COLONIAL DR.

DORANGE

MAGUIRE BLVD

VISIT our
Wickliffe, Ohio

(Cleveland area)
Branch Store
28940 Euclid Avenue
Phone (216) 585-7388
Ohio in-state WATS
1-800-362-0290
Nationwide:
1-800-321-3594

o LARGE STOCKS » FAST SERVICE - AES ships Coast to Coast

We're Grnwmg' and to serve you hetter this Iarge modern fon:e and Warehnuse complex will become the future mail order
Headquarters for AMATEUR ELECTH{]NIC SUPPLY in Milwaukee, Wisconsin.

New AES Branch Store in LAS VEGAS at 1072 Rancho Road; Phone: (702) 647-3114; Outside Nevada WATS: 1-800-634-6227.
In CHICAGO visit our Associate Store - ERICKSON COMMUNICATIONS at 5456 N. Milwaukee Avenue; Phone: (312) 631-5181

Call Toll Free: 1-800-558-0411 ¥ e twaskeeero e

AMATEUR ELEGTHONIC SUPPLY:

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 Phone (414) 442-4200
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The Pefect Pair
SUPER STICK ]I

2 METER 5/8 WAVE TELESCOPIC ANTENNA

PLUS

TRAC*ONE + DELUXE
CMOS KEYER

$119.95

Features: Model TE-464 A D l l ( : K F O R
*True CW signal reproduction—=Single signal recep-

tion

"Removes all QRM and QRN |

*Digs out CW signal, decodes it with Phased Lock
Loop Tone Decoder then reproduces it with full
operator control over Gain, Freq, Tone, Delay

1 "All contrals on front panel

"Freq control variable 300 Hz to 2500 Hz will match

I any rig.

‘LED flashes during decoder operation

"Operates in line with rig audio-—leave in ling an
OFFIBYPASS

UNDER A BUCK

$1 9 95 +FO1H"$EDUCK

"Buiit in speaker
*Headphones jack rear pangl
Pﬂfﬂgy or AC-adaptor, 9VDC operation TR R BASE FULLY
g ONNECTOR ** | COLLAPSED
*Deluxe CMOS Keyer—"State-of-the-art”” CMOS cir- SUPER c 0 5_
| e STICK BNC-Tempo Collapsed is a
e il I $19.% 6-9 DB 5/15-32 matched 1/4
ot an mory
“|lambic keying with any squeeze paddle TNC-F—50239 Wave Antenna
*5-50 w.p.m NA
*Speed, Volume, Tone, Tune and Weight controls &0 BRAND
*Sidetone and speaker £ c $26.% 6-9 DB BNC ONLY Will not transmit
*Semi-auto switch for bug or straight key i incollapsed position
*Deluxe guarter-inch jacks for keying and output
*Keys grid block or solid state rigs NA
P BRAND el 5-8 DB BNC ONLY Will not transmit
Vv in collapsed position.

* Measured Field Strength Over Rubber Duck
** Specify Base Type BNC, Tempo, Ect.

RD2S
Stubby

The Tuned Antenna Company brings you the Super Stick ||
L for those long hauls with your H.T., plus our 5/8 Wave
. Antenna may be operated collapsed with the same operating
¥ characteristic of a Rubber Duck Antenna. The Super Stick Il
is available with Tempo S-1. BNC-TNC-F-PL-259 Bases at a
price that is several bucks under other 5/8 Wave Antennas,
making the Super Stick Il the best buy around. See your local
dealer for stock. Settle for nothing less than a Super Stick 11,

TRAC*ONE CW
PROCESSOR

$89.95

Features: Model TE 424 FOR DEALER LOCATION
*True CW signal reproduction—Single signal recep- ORTO ORDER CALL: /’
tion

(714) 268-0720 =

*Removes all QRM and QRN

*Digs out CW signal, decodes it with Phased Lock
Loop Tone Decoder then reproduces it with full op-
erator control over Gain, Freq, Tong, Delay.

*All controls on front panel
*Freq control variable 300 Hz to 2500 Hz will match I \
any rig. i
T TUNED //ANTENNA

*LED flashes during decoder operation

*Operates in line with rig audio—leave in line on
OFFIBYPASS |
*Built-in speaker

*Headphones jack rear panel

*Battery or AC-adaptor, 9 VDC operation - 76

SEND FOR BROCHURE ON OUR FULL PRODUCT LINE

ELECTRONICS, INC. |
1106 RAND BLDG.

n A BUFFALO, NY 14203
(716) 852-8188 l
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Timothy Edwards

c/o Ambit International

200 North Service Road
Brentwood, Essex CM14 45C
England

VHF Converter

— easy to build, yet state of the art

e —————————————————————————————————— e —

Editor's Note: This state-of-the-art VHF converter design is reprinted from the British publication Radio and Electronics World. A complete

paris kit is available from RadioKit, Box 411, Greenville NH 03048. The special TOKO coils are available from Ambit International, 200 North
Service Road, Brentwood, Essex CM14 45SG, England.

DESpite the plethora of
ready-made equip-

ment for the 2-meter (144-

148 MHz) amateur commu-
nication band, most radio
enthusiasts like to try to

salve their consciences as
participants in the once ex-
clusively “practical’” art of

Photo A. The finished unit with cable.
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amateur radio by making at
least one or two items of
equipment that can justifi-
ably be described as “home
grown.”

Most of the commercial
transceivers for the VHF
bands are primarily FM sys-
tems for simply “nattering,”
and some of the hobby’s
traditionalists might sug-
gest that the use of 2m
NBFM bears more than a
passing resemblance to the
principles behind CB radio
—but that's an entirely
more contentious sub-
ject.

The exclusive use of
NBFM tends to overlook
the more interesting as-
pects of CW and SSB com-
munications (Morse code
and single sideband to the
uninitiated). But since most
enthusiasts have an HF
communications receiver
(or two) at their disposal, it
Is an easy enough task to



Noise figure

Gain

3-dB bandwidth

|-f output

1-dB compression
Saturated output
Supply voltage
Supply current
In-out impedance
Size

Specifications

lessthan2dB

28 dB nominal
144-146 MHz
28-30 MHz

+ 5-dB output
+7dBm

8-16V

15 mA nominal
50 0hms

70 x 60 x 20 mm

make a thoroughly profes-
sional converter for 144-146
MHz, with an i-f output to
be tuned on the 28-30-MHz
section of the HF receiver.
The radio enthusiast may
thus fulfill the repressed
constructional instinct, as
well as be able to have a se-
rious look at the CW and
SSB aspects of the 2-meter
band before launching in-
to a few hundred dol-
lars worth of oriental
temptation.

The converter is basically
a linear device within the
expected range of input
signal levels, so any mode
(AM, FM and SSB) can be
converted to the required
HF output. Some HF receiv-
ers are available with
NBFM demodulators, but
to do the job properly, the
correct bandwidth i-f filter
needs to be used with a pur-
pose-made NBFM if sys-
tem. In the absence of this
facility, slope detection of
NBFM is better than noth-
ing. (Slope detection relies
on the if filter passband
edge to translate the fre-
quency modulation infor-
mation into an amplitude
variation for detection as
simple AM.)

Judging by the numbers
of “nearly new” SSB trans-
ceivers advertised for sale,
it is no doubt better to in-
vestigate your long-term in-
terest in this aspect of com-
munication without first
contributing to the wrong
side of the balance of
payments. This converter
provides reception of re-
peaters, NBFM simplex, and
demanding long-range
communications using CW
or SSB.

The 2-Meter Converter

This converter was origi-
nally designed to comple-
ment the RX80 receiver
described in the British
magazine Radio Communi-
cation, although it will obvi-
ously operate with such
receivers as the FRG-7,
R1000, DX160, etc. It has
been designed with the lat-
est state-of-the-art compo-
nents, notably the NEC
3SK88 MOSFET which has
been chosen for its repeat-
ably low noise figure and
low cost. The TOKO CBT
series helical filter provides
an outstanding bandpass
and stopband response, but
most significantly of all
from the point of view of
those of you wishing to
duplicate this converter, it
is supplied prealigned and
requires virtually no trim-
ming to optimize align-
ment.

Photo B. An exploded view of the 2-pole version of the

helical filter.

Although a VHF convert-
er usually requires consid-
erable expertise and re-
course to a selection of
signal generators and other
analytical equipment, the
converter can be built by
anyone with kit building ex-
perience and a multimeter.

Circuit Description

Fig. 1 shows the com-
plete circuit diagram. C1,
C2, and L1 provide the op-
timum noise match be-
tween the 50-Ohm antenna
input and the rf amplifi-
er—this is a carefully de-
rived selection of values,

and not simply a haphazard
choice from the junk box.
Gate 2 of Q1 is biased at5 V
(externally derived—i.e.,
from the main receiver or
tuneable i-f—negative-go-
ing agc may be applied at
this point by those with ade-
quate confidence and expe-
rience). The source of the rf
amplifier, Q1, is then taken
directly to ground to ensure
minimum impedance.

The drain of Q1 is taken
to the supply through R3,
which provides the correct
terminating impedance to
the helical resonator, L2,

[+ 2V INPUT
iINS 2B ?

38Y iSsKBea
RF INPUT

[l44-146MHE)
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B BpF
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Fig. 1. Circuit diagram.
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Photo C. The spectrum of the LO multiplier output (10 dB
per vertical division, 20 MHz per horizontal division).

which has an input and out-
put impedance of approxi-
mately 450 Ohms. The out-
put of L2 is connected
straight to the gate of the
mixer, Q2, R5 providing the
necessary extra load in par-
allel with gate 1 of Q2 fora
correct 450-Ohm matching
load.

The appearance in the
market of low-cost helical
filter blocks (Photo B) will
probably change the ap-
proach to VHF designs,
since yet another circuit
variable has now been sub-
stituted by a building block
that takes out most of the
problems for the less-
experienced designer and
user. More than 75% of the
problems associated with
VHF radio designs are sim-
ply those associated with
getting lost in the MHz as a

result of the uncertainties
of DIY coil designs.

Helical filters will not sal-
vage designs that fall into
the all-too-familiar abyss of
“dry” joints and a shortage
of basic experience in han-
dling components and a sol-
dering iron—but these fil-
ters will help allay the fears
of the more experienced
audio constructor whose
neat rf projects have always
been relegated to the
“pending” tray, since the
problems of alignment as-
sociated with the green fin-
gers of the rf engineer
sometimes seem Insur-
mountable.

Unlike the rf amplifier,
the mixer does not use any
dc bias on either of its
gates. This is because the
amplitude of the local os-
cillator injection voltage is

TED4138

c/f’

Fig. 2. PC board layout.
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designed to be sufficient to
switch Q2 directly at 116
MHz, thereby improving
the intermodulation perfor-
mance of the converter.
This technique is used in
some professional receiv-
ers and is similar in con-
cept to the esoteric Schott-
ky diode double balanced
mixer—except, of course,
that this system is single
ended. It is possibly the first
time that this approach has
been used in an enthusiast’s
constructional feature. Un-
less yvou know better

At the drain of Q2, the
wanted mixer product (28-
30 MHz) is selected in the
tuned circuit formed by L3
and C8 and matched at the
secondary to 50 Ohms to
feed the main receiver. It is
this output network that
mainly constitutes the 3-dB
bandwidth of the converter.
This means that the gain is
approximately 25 dB at 144
MHz, 28 dB at 145 MHz,
and 25 dB at 146 MHz. This
reduction of gain is of no
consequence as the design
has plenty in hand at all
times.

It should be noted that
the ultimate sensitivity of
any receiving system is de-
fined by its noise figure and
not its gain. This means that
the sensitivity will be the
same over at least 144-146
MHz, although the S-meter
might read slightly less at
the band edges.

The oscillator chain uses
a 38.667-MHz crystal rath-

er than the more usual
116-MHz type. Transistor
Q3 serves the function of
both oscillator and frequen-
cy doubler. L4 tunes out the
capacitive reactance pre-
sented to the third overtone
crystal and allows fine ad-
justment of its operating
frequency. L5, C15, and C16
select the third harmonic
from the oscillator at 116
MHz and match it into Q4
where it is amplified to an
adequate level to switch
the mixer, Q2. The capaci-
tive divider, C19 and C20,
provide the necessary level
and impedance adjustment
to feed the oscillator injec-
tion of approximately 2
mW to gate 2 of Q2.

On a general point about
decoupling, note the way in
which tuned circuits are de-
coupled with capacitance
and inductance. Taking the
example of L3 (R8/C9), R8 is
apparently superfluous.

This presumes that there
is zero ac impedance to the
rf ground on the positive
supply rail which—for rea-
sons of the effects of lead
inductance and the unpre-
dictability of stray coupling
at VHF—is certainly not
always the case. Thus the
low-pass filter formed by
the RC combination pro-
vides a far more positive
and reliable method for
keeping the rf off the sup-
ply line. The danger of cre-
ating a positive feedback
loop somewhere in the
physical (as opposed to the-
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Fig. 3. Parts placement.



DAYTON HAMVENTION CELEBRATION SALE

You Can Bank on Us for More Than Just Low Prices.

v YAESU —— 72 Y i v YAESU

SAVE $70.00
E:v;r;:zﬂﬁ Dul'u? on FRG-7700

HF TRANSCEIVERS SWL DX HEADQUARTERS

FT-ONE 9 Band xcvr wiFP-107, w/Q FM _$2685.00

HF TRANSCEIVERS

IC-7T20A Digital HF xcvr, General Coverage Hcvr,

Yassu FRG7700 150 KHz-30 MHz Digital rcvr $479.00

FT-107MIDMS 39 Band xcvr, digital, . .. $1034.00 All 9 HF Bands, 2VFOs .. ....... $1188.00 Yaesu MU7700 12 Ch, Memory Unit $135.00
FT-1012ZD MKIN 9 Band xcvr, digital ...... $799.00 IC-730 Solid State, Digital xcvr, B Bands, 2 VFOs, Yaesu FRG:7 5209 MHz rowr $289.00
FV-AA01DM Synth., scanning VFO c o s 332300 1 Memory perband ., ........... $720.00 Kenwood R-1000 1530 MHz $449.00
FT-802DM 8 Band xcvr. digital ... $1348.00 PS-15 Power Supply ............ o0 $136.00 Kenwood R-800 153C MHz _ $359.00
YO-801P Monitor scope w/panadapter $469.00 PS-20 Power Supply ..... oo $198.00 Panasonic RF-3100 .1-30 MHz & FM. $289.00
FV-801DM Remote VFO wimeamory $373.00 Phone Patch Specify 730 or ?EDA $125.00 Panasonic RF-2200 MB-SW-FM $159.00
FT-T07 B Band, Mobile xcvr $729.00 AT-100 100W auto antenna tuner....... $314.00 Sony ICF-2001 Digital, Compac! $2988.00
FP-T07 Power Supply $145.00 AT-500 500W auto antenna tuner. ... ... $398.00 Sony ICF-8500 (New) Digital $199.00
FTV.T07 Transverter wio Module $116.00 Palomar Loop Amp.JAnt. $77.50/$59.95
2M Module only $138.00 VHF-UHF TRANSCEIVERS info-Tech M200F RTTY.CW/\ideo out $548.00
6M Module only $99.00 McKay Dymek DA-100D Active Ant $129.00
70CM Module only $229.00 IC-200A All Mode 2M xcvr. 2 VFOs 5 Memories, Kantronic Mini-Reader $245.00

1110 Watts, scan ... $489.00 Worid Radio TV Handbook 1982 $16.50

VHF-UHF TRANSCEIVERS IC-25A Compact. 2M xcvr, 2 VFOs. 5 Memories,
. 1125W . $314.00

FT-680R 6M SSBFM/CWIAM xcvr $468.00 IC-251A 2M All Mode SUPER SPECIAL . . .$599.00 Call or write Today for all your
FT-480R 2M SSB/FM/CW xcvr - $476.00 IC-451A UHF All Mode Base Station...... §7988.00 Test Equipment Needs.
FT-780R 7O0CM All Mode xcvr - $699.00 IC-551 6M All Mode Base Station ....... $429.00

TEST EQUIPMENT SPECIALISTS

VHF-UHF HAND-HELDS HAND-HELD wio TTP  wWITTP FOR OVER 10 YEARS.
IC 2A/2AT 2M, Hand held .. .... $216.00 ., $242.00
FT-20BR 2.5W 2M FM HT w/TTP .... $323.00 IC 3A/3AT 220, Hand held, ... .. $242.00 . $268.00 Scopes, Counters, DMM, Generators,
FT.T0BR 1W 440 FM HT w/TTP...........%$323.00 IC 4AJ4AT 440, Hand held, . . .. $242.00  $268.00 Power Supply

FULL LINE AVAILABLE ON SALE

HITACHI SCOPES BIRD ELECTRONIC

I"4."‘H|"- PEHTABLES All accessories 10% off w/ Radio Purchase N.A SOAR BAK DYNASCAN
' LEADER AMPHENOL
FT-690R 5M FM/SSB xcur $339,00 THIS MONTH'S SPECIAL F ke o s
FT-200R 2M FMISSB xcvr £359.00 * TEMPO S4 Hand Heid BECKMAN

FULL LINE AVAILABLE ON SALE
All accessories 10%: off w/ Radio Purchase

feq s34 SALE $199.00

Limited to EEB stock.
Warranty handled by Henry Radio

Electronic
Equipment
Bank

Just 10 miles west of Wash., D.C.

The Antenna Bank
(703) 569-1200

6460H General Green Way
Alexandria, VA 22312

800-336-8473

eShipping charges not included

*Prices subject to change without notice
«Some items limited to stock only
sLimited guantilies

516 Mill Street, N.E.
Vienna, Virginia 22180

(703) 938-3350

Plan a visit nex!t time you're in Washington, D.C

HUSTLER

4BTV 4010 Mtr. Vertical . .. . ...o74.00 sNo COD's
SBTV BO-10 Mtr. Vertical . .. . ...$93.00
MO1/M02 HF Mobile Mast ... $18.00 HY-GAIN CUSHCRAFT
HF Mobile Resonators. Sid. 400W .SUPER 2KW .
TH3JRS Jr. Thunderbird, 750W PEP $150.00 A3 3 Element Triband Bear . et SN
10 or 15m $8.00 $13.00 Ad 4 Element Triband Beam . .. ..$204.00
HQ-25 Hy-OQuad, 2 Element $235.00
20m $11.00 .. $15.00 43 7 & 10 MHz Add On for A3 ....%$55.00
TH5DXS Thunderbird, 5 Element $215,00 A7 g
40m $13.00 $18.00 A784 7 & 10 MHz Add On for Ad $55.00
a0 TH3MK3S Thunderbird, 3 Element $185.00
1% o | i e o THZMK3S Thunderbird, 2 Element $128.00 AV3 3 Band Vertical 10-20m.. .. $£41.00
BM-1 Bumper mi. with S.S. Strap ___.$13.00 TH7DX Thunderbird. 7 Element ' Sm.m AV4 4 Band Vertical 10-40m. ... $82.00
SSM-2 Commercial S.5. Ball ---$14.00 3825 THEDXX Conversion Kit to THI-.'DI 1135.111 AVS 5 Band Vertical 10-80m. . .. $88.00
SF-2 58 Wave, 2 Meter Antenna ...-$9.00 105BAS 5 Element 10m “Lona-John’ :”“m R3 14,2128 MHz Ringo $204.00
HOT Hustlioff Mt. with Swivel bail $14.00 1S5BAS 5 Element 15m 'LEHE-JDI".I"-". Hﬁ"m 32-18 Boomer 19 Element 2m . $75.00
G6-144B 2M Colinear, fixed Station, 6db . . . $68.00 25BAS 5 Element 20m LDn;_JGhF:--' SEEELIJU 214B Jr. Boomer 14 Element zm $61.00
G7-144 2M Colinear, fixed Station, 7db - $99.00 14AVQ/WBS 10-40m Vertical B HE:EE A147-11 2m 11 Element Antenna $34.00
Full Line Available on Sale Call 18AVT/WBS 10-80m Vertical . . $87.50 A1474 2M 4 Element Antenna .. v $H000
ROHN V-2S Colinear Gain Vertical 138-174 MHz ._$33.75 ATDRGEE Tad-106 MITE gD FSpe Eg
' BN-B6 Ferrite Balun, 10-80 meters . ... ....513.00 A144-10T 145 MHz 10 Element .. g
20G 10 ft. Stacking Section . ... $32.00 HDR-300 Deluxe Rotor, Digital Readout. . . $378.00 AA32-20T 432 Mhz 20 Element ... . il
265G 10 ft. Stacking Section, o+ 530,50 A14T-MB Twist Mounting Boom & Era{:hel $21.00
45G 10 ft. Stacking Section . .......... $87.50 Full Line Available on Sale Call
25AG 2.3 or 4 Top Section ... 55250 SUPEH HY-GAIN PACKAGE *
HDBX 48 48 ft, Free Standing Tower . ..., $320.00 SAVE $355.15 Plus FREE DELIVERY* is é MINI-PRODUCTS
HBX56 56 f1. Free Standing Tower ....5340.00 :
FK2548 48 f1. 25G Fu:rh:lmre? Tower .. $725.00" SALE $1,306.70 Q3 A1 Qi bl o) Ané??ﬂﬁ&fﬂﬂ :;g‘gg:
783 T Bearn a0 | wasass s st supporing Cranka B0 3 Eptunt oF sk e S 6
SB25G Short Base for 25G ...%$16.50 Tower .....%5990.00 Value el 10-20m ; $67.00
BPH25G Hinged Base Plate ..« 35075 HG-COA 3 each Coax arm for Tower Legs P uwzs1 10/115/20m 559'“-,
AS25G Accessory Shell . . $9.50 ....$39.00 Vaiue C-4 Mini-Vertical GrioN '
HB25AG 14" House Bracket .._$14.50 THSDXS Thunderbird, 5 Element Triband ROTORS & CABLES
BPC25G Cement Base Plate $32.00 $319.85 Value
- 5o - $175.00
BAS25G Short top section wlacc. sheif $36.00 HAM IV Rotor $237.85 Value EEE :‘;EM#;;W otor it
M200 16 gauge, 10 ft. 2° *D. Mast $19.50 HG-10 10 ft. mast 2° 0.D. 120 Wall CDE 45 Rotor 3 $92.00
M200H 18" wall, 10 ft. 2° O D Mast . $36.00 t Steel .. .. $56.00 Value Alli HD.73 Rotor $92 00
Freight prepaid on Fold-over lowers. Prices BN-86 Ferrite Balun e $18.95 Value Alliance U100 Rotor _ $42 .00
10% higher wes! of Rocky Mis Free delivery offered for shipping points within RG-8/U Foam Coax 95°% Shield 24eM1.
48 States. ADDED BONUS: Include M.O. or RG-213 Coax, Mil. Spec.. ... .. . 28¢M.
Certitied Ck. with order and receive a Mini-8 Coax 95% Shield. ... .. : 12¢M.
Philly Stran Guy Cable in stock - for price and Van Gordon PD-8040 Dipole FREE.

Rotor Wire 8 Conductor. ........ T 16¢6M.
4 Conductor, . . 7.5¢/M1.

delivery call (703} 568-1200 NO SUBSTITUTIONS PLEASE. SALE ENDS 4/30/82

~See List of Advertisers on page 130 73 Magazine = April, 1982 T1



Photo D. The completed converter PCB.

oretical) circuit layout is
thereby greatly reduced.

D1 provides reverse po-
larity protection, which
most readers with practical
experience will have dis-
covered is essential when
connecting things up in a
hurry. Strangely enough,
this simple and effective
precaution is omitted from
many designs. Perhaps
more components get sold
that way.

Construction
And Alignment

Using the PCB and com-
ponents placement guide
(Figs. 2 and 3), assemble the
converter. Do not forget to
solder the earthy legs of R1,
R5, R6, R7, R9, R13. R14.
and R15—and also the can
legs of L2, L3, L4, and LS.
There are no critical or
easily-damaged compo-
nents, although due to their
size it is advisable to |leave
the coils and helical filters
until last.

After construction is
completed, remove any sol-
der splashes, check for dry
joints, and remove the flux
residue. Connect to a 12-V
regulated power supply and
check that the current con-
sumption is about 10 mA
without the crystal fitted

Preset coils L1, L5 and L6
so that their cores are flush
with the top of their for-

72 73Magazine = April, 1982

mers, At this stage, do not
touch L2, L3, and L4,

Connect a voltmeter be-
tween Q3 emitter and
ground; the voltage should
be approximately 32 V
Plug in the crystal, and the
voltage should rise to about
3.5 V; slightly adjust L4 for
maximum reading. Transfer
the meter to Q4 emitter.
and adjust L5 for maximum
reading—which will be
about 3.5 V. If the crystal is
removed, the voltage will
fall to approximately 048
V. Transfer the meter to the
source of Q2 and adjust L6
for maximum reading. This
will be about 0.15 V to 0.3
V, depending on the IDSS
of Q2; there will be less
than 0.1 V present with the
crystal removed.

Connect a 50-Ohm aerial
to the 2-meter input and a
suitable receiver to the out-
put via a 50-Ohm coax lead.
Don’t bother to tuck it all
away neatly into a case/box
Just yet, since there is a
reasonable chance that you
will need to do some work
on the unit to get every-
thing working perfectly

lfune to a weak signal
around 145 MHz (the out-
put will tune to 29 MHz)
and adjust L3 for maximum
output using the receiver’s
own S-meter. Adjust L1 for

maximum signal-to-noise
by ear, and do not use the
S-meter if optimum results
are required. Maximum
gain does not coincide with
minimum noise figure.

Unless you have the nec-
essary equipment to sweep
the 2-meter band with a
spectrum analyzer and sig-
nal generator, do not adjust
L2. There is little point any-
way, as the helical resona-
tor has been very accurate-
ly set up during the course
of its manufacture and test,
and no improvement could
be effected on the samples
tested. This is not unex-
pected, as TOKO offers an
unparalleled repeatability
in their ranges of high quali-
ty rf and i-f coils. Ex-
perience has shown them to
be suitable for most de-
manding applications, and.
indeed, there are hardly any
high-quality receivers that
do not use some,

The bandpass character-
Istic over 144-146 MHz
shows a perfect textbook
response (Photo C). The he-
lical filters were originally
designed for use by manu-
tacturers of Oriental “black
boxes.” If you take the lid
off some Kenwood and
Standard equipment, vou
probably will find one of
these devices lurking near
the receiver front end.

The remaining adjust-
ment is to put the converter
onto the correct frequency,
but this is not important
unless the receiver itself
has an accurate frequency
readout. If it has, then tune
to a known frequency such
as a beacon signal or a re-
peater and adjust L4 so
that output frequency cor-
responds to the known in-
put signal. For example, a
repeater on R6 (145.75
MHz) reads 29.75 MHz on
the main receiver display.

This completes the align-
ment, and it is gratifying to
be able to comment that no
problems have occurred
with stability in any ex-
amples tested so far—
doubtless due to the care-
fully designed double-sided
printed circuit board.

Conclusions

Once you are confident
that all is well, fit the com-
pleted PCB into an appro-
priate container and fit

Parts List

(Capacitors are miniature plate
ceramic.)

C1—2.7 pF

C2, C20—6.8 pF

C3, C4, C7, C14, C17, C18—
1000 pF

C5, C6, C13, C15, C16—22 pF

CB8—4.7 pF

C9—4700 pF

C10—.AuF

C11—47 pF

C12—33 pF

C19—220 pF

(Resistors are Y% w carbon film.)

R1—100k Q

R2—120k Q

R3I—470 Q

R4, R7, RB, R12, R17—100 @

R5—820 @

R6, R10—22k @

R9—680 Q

R11, R16—33k @

R13, R15—1k Q

R14—4.7k Q

(All coils are TOKO brand.)

L1, LS, L6—MC108, 7.5 turns

L2—272MT—1006A

L3—154FNG439

L4—KXNK3766

Q1, Q2—3SK88

Q3, Q4—BFW92 or 2N918
(Watch pinout)

X1—38.667 MHz HC18U crystal

D1—1N4148

Misc: 7 mm Coil Can, printed cir-
cuit board.
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THE ROBOT 800 COPIES THOSE

WEAK SIGNALS YOU USUALLY GIVE UP ON.

FCC SSTV Ruling SPECIAL

CASH REBATE ON ROBOT 400s and 800s
$250 REBATE when both units purchased together

Expires May 31, 1882
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"qﬂ;ﬂurum built-in dumadulamr the most important fea-
ti ‘our 800, since the first function of any terminal should
| Hﬁmmmm&ny signals as possible, even weak ones or
those under heavy QRM.

The demodutator built into the Robot 800 equals or exceeds
the performance found in expensive stand-alone terminals.
This is because our demodulator employs separate two tone

=
||||||
1
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o Autostart nmmmunﬁa wmnmmm

turning indicator o0 Current bﬂpmffm J:iw ﬂupy I:-! Prn-v
grammable narrow shift |.D. VAT

MMMWHMW atmnﬁacknﬂda tone
oscillator o Morse code trainer 2 Speed Indicator

SSTV Operating Features: The Robot Model 800 allows al-
phanumeric characters to be typed on an SSTV format, dis-
played on a TV monitor and transmitted as a normal SSTV

active discriminator filters =y picture.*

for the demodulation of e R R vt For complete information
RTTY signal. _\_ s s f fRacii on all the Robot 800°s fea-
Most demodulators share a on, MRO-IE il St St o 195 tures, write for literature or
given filter for several dif- g N Sath visit your Robot dealer.
ferent shifts to retune the fil- s Ml FulL

ter to obtain continuous e || oitoron -
shift tuning capability. 2, ““B“T
However, this results in a

serious Compromise in de- el o s [ of v sats | ROBOT RESEARCH INC.
modulator performance. g il e 7591 Convoy Court
But if you plEI"I to use your *The Model BOO is normally supplied with the IARU standard " Low Tone ' frequency pairs. San Dlegn, A 92111 .~ 54
terminal p”maﬁw for ama- Units with “High Tone™ pairs are available on special order (Model BOOH). (71‘} 279-9430

* The Model 800 does not receive SSTV pictures. The Robot Model 400 is necessary for this

World leaders in Slow Scan TV, Phone Line TV and Image Processing Systems
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Photo E. Bandpass at mixer input (10 dB per vertical divi-

sion, 10 MHz per horizontal division).

some form of rf connector
such as PL259 or BNC. If
vou do not already possess
a standard of your own,
then the BNC system is
probably the best choice.
Fitting a BNC connector to
a cable is not the easiest
task for the uninitiated, but
it is worth persevering and

[

BANKAMERICARD

welcome fewe
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acquiring the necessary
skills, since the BNC system
Is probably the best gener-
al-purpose rf connector
available.

The spectrum analyzer
photographs were taken us-
ing Tektronix and Hewlett
Packard test equipment.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY—SELL—TRADE

All Brands New & Recodii

1048/

20dbm

Photo F. The converter bandpass (2 dB per vertical division,
1 MHz per horizontal division).

Because the input and out-
put frequencies are not the
same, it was not possible to
use the conventional tech-
nique of sweeping a track-
ing generator with the spec-
trum analyzer. Instead, a
Hewlett Packard 86408 sig-
nal generator was swept by
hand over 130-160 MHz

913-381-5900

g

We Want to DEAL—Call Us—We’'ll Do It Your Way.

WE’'RE #1

NOTE: SEND 51.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT.
X ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERVICED EQUIPMENT AT GREAT SAVINGS

A BONANZA FOR THE EXPERIENCED OPERATOR
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST SEND A SELF ADDRESSED STAMPED ENVELOPE

oned

while the spectrum analyz-
er was tuned to a center fre-
quency of 29 MHz. The re-
sulting display was stored in
the analyzer and photo-
graphed with a Polaroid
camera. The results speak
for themselves and, best

of all, are entirely repeat-
able. B

.( master charge
k

THE INTERBANE CARD
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Our new RTTY

headquarters

We've grown to meet the needs of Amateur

COME SEE

THE ATR-6800. . .

Now available with TELEX/
Radio interface, data encryption
(DES algorithm or Microlog’s
“CRYPTOLEX?"), time diversity,
full duplex, ARQ code operation,
expanded memory (12K CMOS
RAM or 128K “BUBBLE") for
your commercial communica-
tions applications, plus automatic
computer training program
modules for Morse code,

Triads etc.

THE ACT-1...

The Amateur’s answer for an
economical full feature CW/
RTTY/SSTV system. Just listen
for someone on the air com-
plimenting his new RTTY station;
it'll probably be another ACT-1
user! It’s easy to hook up, easy
to operate and easy on the
pocketbook.

-~ See List of Advertisers on page 130

and Commercial communica-
tions around the world.

Get a live “ON-THE-AIR” demo of your favorite
MICROLOG systems at our new engineering and

manufacturing facility in Gaithersburg, Maryland,
conveniently located near the Montgomery
County Airpark. You can operate the N3JL sta-
tion on HF, VHF or just tune around the bands.
The new address for our manufacturing and demo
station is 18713 Mooney Dr. (like the airplane),
Gaithersburg, Maryland 20879.

For technical assistance call (301) 258-8400.

(301) 948-5307 is still the number for our execu-
tive and accounting offices. TELEX: 908778.

MICROLOG ..

INNOVATORS IN DIGITAL COMMUNICATION
73 Magazine = April, 1982
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Compugrams Are Here
— BASIC message handling

hen | first began
handling formal
message traffic, | was im-
pressed with the pro-
fessional “Western Union”
look of the amateur radio-

William M. Kahn WAG6ZZL
13450 Highway 8, Space 3
Lakeside CA 92040

growing message file.* So, |
began to design a program

gram forms published by
the ARRL. Several months
later, the romance ended as
| reorganized desk drawers
for the umpteenth time to
make room for my ever-

*FCC regulations (Section
97.105) require retention of
third-party traffic for one year.

Program listing.

1 REN « RRFL RACICCRAN FORMAT »

2 FEH « BY WILLIF W el WResTL o

3 FEN « 154%0 HIGHNRY O SPRCE I »

4 EEM » LAVESIDE (A 92040 »

10 CLS PRINTE2D, *FFFL FADIOGRAN FOFMAT®

20 FEINTRT2, *THIS PROCEAM WILL FECCRD ANG STORE 10 NESSRGES"

30 FORA=1TOL500: NEXT . CLS

40 CLERF=Z200 INPUT"SELECT (1) KEYEORFD OR <2) TAFE IWPUT": Y CLS.IFY=ZTHENZ OGO
70 M=8

20 FORM=M+1TOL0 PRINTEO. N I1PUT HESDING®. HE

S0 INFUT*TO": NS IFR=2THENLI ™)

100 IMPUT*ROEECS”, Bt IFR=2THEN o0

110 INPUTLOCATION £ 21P". LT IFR=STHENLSO

120 NFUT"PHONE", F§ IFR=STHENL%D

170 INPUT"CORRECTIONS . ©Q=NONE, 1=HEAD, 2=T0. 2=A0D, 4=L0C, S=PHONE": A IFA=0GOTOC0S
140 IFR=2THENZO

156 IFA=2THEN1DO

160 TFA=4THENLLD

170 IFR=STHENL2Q

189 IFR=11IFUTCS

1990 INPUT*MOPE CORRECTIONG {1=YES. 8=40)", AL IFRLI={THENI D

20 INPUT™TET ¢ SIZEATEE" T3 FRINTLEFTECHE. £3

210 I'FUT FECEIVED FFOM™.F1

212 IFH=2THEN24D

214 [FH=CTHENZSD

24 1FM=4THEN2ED

218 1FM=5THENZTO

220 IFM=6THENZED

72 1IFH=7THENZSQ

224 IFM=STHENCOD

26 IFR=STHENZ1D

229 1IF=10THEN 9

270 HLE=HT NAF=NI RIS=RT Li1f=LT F11=P3 CI1=CT Ti5=17 PL1I=85 GOTOEDND
240 HOI=HT NCT=NF R2T=RT L2I=L! P2F=PY C25=C3 T2I=T¢ R2T=PS GOTOSEN
250 HI$=MS$ NI$=HE ACS=AT Lo8=L§ PZL=PT C28=01 T22=TF FTI=PT GOTOEHH

260 HAT=HE NaB=HT A43=AF L4F=Lt P4r=PY Ca1=CE T47=TL F45=RE GOTOEOD

70 HSE=HI NSI=N] RTE=RT LSI=LY PSE=PF CS1=CF TSE=TI RSI=Ft GOTOEOQ

220 HEE=HE NES=l R bRl LEF=LE FEF=PT CEI=Cr TEI=TE FEI=FT GOT(SOO

250 HOI=HE ITT=NT ATISAS L7I=LT PTI=PT CT1=08 1118 PPI=RS 6OTOS00

300 FEI=HF NET=NT REF=RT LE0=LT F2i=PT CS1=CE T23=18 FoI=R: GOTOE0Q

310 HOF=HY NSI=01 ACE=AT LS8=L1 POI=PT C25=CF To8=11 Pas=hs

0N F=0 C3=" * JIFUT"FEOCESS MOEE TRAFFIC C4=YES. O=0V™. P CLS IFP=0THENTOO
el HEET

700 COSUEZOD00 . [FH=10THENIONG
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