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Tempo was the first with a synthesized
hand held for amateur use, first with a
220 MHz synthesized hand held, first
with a 5 watt output synthesized hand
held...and once again first in the 440
MHz range with the S-4, a fully
synthesized hand held radio. Not only
does Tempo offer the broadest line of
synthesized hand helds, but its
standards of reliability are
unsurpassed...reliability proven
through millions of hours of operation.
No other hand held has been so

doe

tempt
again

thoroughly field tested, is so simple to
operate or offers so much value. The
Tempo S-4 offers the opportunity to
get on 440 MHz from where ever you
may be. With the addition of a touch
tone pad and matching power
amplifier its versatility is also
unsurpassed

The S-4...$349.00

With 12 button touch tone pad...$399.00
With 16 button touch tone pad...$419.00
$-40 matching 40 watt output

13.8 VDC power amplifier...$149.00

Tempo S-I

The first and most thoroughly field tested hand held
synthesized radio available today. Many thousands
are now in use and the letters of praise still pour in
The S-1 is the most simple radio to operate and is
built to provide years of dependable service.
Despite its light weight and small size it is built to
withstand rough handling and hard use. Its heavy
duty battery pack allows more operating time
between charges and its new lower price makes it
even more affordable

Tempo S-5

Ofters the same field proven reliability, features and
specifications as the S-1 except that the S-5
provides a big 5 watt output (or 1 watt low power
operation). They both have external microphone
capability and can be operated with matching solid
state power amplifiers (30 watt or 80 watt output)
Allows your hand held to double as a powerful
mobile or base radio
S$-30...$89.00°

“For use with S-1 and S-5

Tempo S-2

With an S-2 in your car or pocket you can use
220 MHz repeaters throughout the U.S. It
offers all the advanced engineering, premium
quality components and features of the S-1
and S-5. The S-2 offers 1000 channels in an
extremely lightweight but rugged case.

If you're not on 220 this is the perfect way to
get started. With the addition of the S-20
Tempo solid state amplifier it becomes a
powerful mobile or base station. If you have a
220 MHz station, the S-2 will add tremendous versatility.
Price...$349.00 (With touch tone pad installed...$399.00)
§-20...$89.00

$-80...$149.00"

| 4

Specilfications:

Frequency Coverage: 440 to 449.995 MHz

Channet Spacing: 25 KHz minimum

Power Requirements: 9.8 VDC

Current Drain: 17 ma-standby 400 ma-transmit (1 amp high power)

Antenna Impedance: 50 ohms

Sensitivity: Better than .5 microvolts nominal for 20 db

Supplied Accessories: Rubber flex antenna 450 ma ni-cad battery
pack, charger and earphone

RF output Power: Nominal 3 watts high or 1 watt low power

Repeater Offset: +5 MHz

Optional Accessories for all models

12 button touch tone pad (not installed): $39 ® 16 button touch
tone pad (not installed): $48 e Tone burst generator: $29.95

® CTCSS sub-audible tone control: $29.95 e Leather holster
$20 o Cigarette lighter plug mobile charging unit: $6

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS

Boost your signal. . . give it the range and clarity of a high
powered base station. VHF (135 to 175 MHz)

Drive Power Output Model No Price
2w 130W 130A02 $209

10W 130w 130A10 $189
30w 130W 130A30 $199
2W 80w 80A02 $169

10W 80w 80A10 $149
30w 80w 80A30 $159

2w S0wW SO0A02 $129

2W 3ow 30A02 $ 89

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

- Henry Radlo

2050 S. Bundy Dr., Los Angeles, CA 90025 213 820-1234

931 N. Euclid, Anahelm CA 92801 714) 772-9200

Butler, Missouri 64730 816 679-3127
TOLL FREE ORDER NUMBER: (800] 421-663)

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

Prices subect to chenge without aotice.



FIVE STORE BUYING POWER!
SUMMER SAVINGS

SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

SERVING HAMS
BETTER.
North...south...east... west.

Bob Ferrero,W6RJ/K6AHY,
Jim Ratferty, N6RJ

other well known hams

give you courteous.
personalized

service.
77DX 78
REGULAR REGULAR
FREE PHONE $4945 $3185

YOUR PRICE: $2599

800

854-6046

ANAHEIM, CA 92801
2620 W. La Palma,
(714) 761-3033 (213) 860-2040

Between Disneyland & Knott's Berry Farm

BURLINGAME, CA 94010
999 Howard Ave., (415) 342-5757
5 miles south on 101 from S.F. Airport.

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown. Left 27th off-ramp.

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd.

VAN NUYS, CA 91401
6265 Sepulveda Bivd., (213) 988-2212
San Diego Fwy at Victory Bivd.

OVER-THE-COUNTER
Mon. thru Sat. 10AM to 5:30PM

AEA-ALLIANCE - ALPHA : AMECO - AMPHENOL - ARRL'ASTRON
« AVANTI- BENCHER+ BERK-TEK - BIRD- B&W-CALLBOOK: COE
+COLLINS - CUBIC -CURTIS  CUSHCRAFT . DAIWA - DATONG
< DENTRON + DRAKE - OX ENGINEERING - EIMAC « HUSTLER
« HY-GAIN « ICOM  J W.MILLER + KENWOOD - KLM - LARSEN
“LUNAR + METZ - MFJ * MICRO - LOG * MINI - PROCUCTS
“MIRAGE + NYE + PALOMAR:ROBOT-ROHN+ SHURE - SWAN
+ TELEX* TELREX+ TEMPO - TEN-TEC: TRISTAO

» YAESU and many more!

NC-9B wall charger.

FEP-1 earphone,
rubber flex. ant.

CALIF CUSTOMERS PLEASE 76PA 374A
CALL OR VISIT LISTED STORES REGULAR REGULAR
FREE $2195 $2395
SHIPMENT YOUR PRICE: $1799 YOUR PRICE $1999
UPS Brown)
(CWWEWAL YAESU FT-207R MIRAGE B-1016 2M
USA. ‘!f HANDIE AMPLIFIER
z REGULAR ] 160 W OUTPUT
$339.95 SSB, FM, CW.
Includes: S
NBP-9 Freq. range: 144-148MHz ® RF out:160W nom.
battery pack. (10W In). ® RF power in: 5-15W @ DC operating

pwr: 13.8VDC @ 20-25A @ Intermittent duty
cycle e Built-In receiver pre-amp. Auto-
matic internal or external relay keying.

YOUR PRICE $289.95 F;Eze-,ngs YOUR PRICE $249.95
R.L. DRAKE TR-7/DR-7 COLLINS KWM-380

REGULAR $1599
ASK FOR YOUR PRICE

NEW REGULAR PRICE $3496
LIMITED NUMBER AT OLD PRICE $2695

TR-7800

Prices, specs subject to change without notice

KENWOOD /

CALL NOW FOR YOUR SPECIAL
SUMMER SAVINGS PRICES

Calif. residents please add sales tax
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Manuscripts

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

Editorial Offices:

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

Advertising Offices:

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

Circulation Offlces:

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

Subscription Rates

In the United States and Possessions:
One Year (12 issues) $25.00
Two Years (24 issues) $38.00
Three Years {36 Issues) $53.00

Elsewhere:

Canada—$27.00/1 year only, US.
tunds. Foreign surface mail—$35.00/1
year only, US. tunds. Forelgn air
mail—$62.00/1 year only, U.S. funds.

To subscribe,
renew or change
an address:

Write to 73 Magazine, Subscription
Department, PO Box 931, Farming
dale NY 11737. For renewals and
changes of address, include the ad
dress label from your most recent
issue of 73. For gift subscription:., in
clude your name and address as wel!
as those of gift recipients. Postmaster
Send form #3579 to 73 Magazine, Sub
scription Services, P.O. Box 931, Farm-
tngdale, NY 11737.

Subscription
problem or
question:

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

73 Magazine (ISSN 0098-9010) Is pub
lished monthly by 73, Inc., 80 Pine
Street, Peterborough NH 03458. Sec
ond class postage paid at Peterbor
ough NH 03458 and at additional mall-
ing offices. Copyright (c) 1981 by 73,
Inc. All rights reserved. No part of this
publication may be reprinted or other-
wise reproduced without written par-
mission from the publisher. Microfiim
Editlon—University Microfitm, Ann
Arbor M| 48106.
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m3C o Ong v DELUXE CMOS KEYER

@

TRAC*ONE + DELUXE
CMOS KEYER

$119.95

Features: Model TE-464

“True CW signal reproduction—Single signai recep-
tion

*Removes all QRM and QRN

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

* Al controls on front panei

*Freq control variable 300 Hz to 2500 Hz will match
any rig.

*LED flashes during decoder operation

*Operates In line with rig audio—Ileave in line on
OFF/BYPASS

*Built in speaker

“Headphones jack rear panel

* Battery or AC-adaptor, 9vDC operation

PLUS:

* Deluxe CMOS Keyer—State-of-the-ant” CMOS cir-
cuitry

*Self-completing dots and dashes

*Both dot and dash memory

“lambic keying with any squeeze paddle

°5-50 w.p.m

*Speed, Volume, Tone, Tune and Weight controls
*Sldetone and speaker

“Semi-auto switch for bug or straight key
“Deluxe quarter-inch jacks for keying and output
*Keys grid block or solid state rigs

TETT . One CW PROCESSOR
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TRAC*ONE CW
PROCESSOR

$89.95

Features: Model TE 424

* 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 op-
erator control over Gain, Freq, Tone, Delay.
* Alt controls on front panet
“Freq controt variable 300 Hz to 2500 Hz will match
any rig
*LED tlashes during decoder operation
*Operates in line with rig audio—ieave in line on
OFFIBYPASS
* Built-in speaker
*Headphones jack rear panel
* Battery or AC-adaptor, 9 VDC operation v 76
SEND FOR BROCHURE ON OUR FULL PRODUCT LINE
ELECTRONICS, INC.

1106 RAND BLDG.
R A BUFFALO, NY 14203
(716) 852-8188

Preamplifiers

The famous Palomar Engineers
preamplifier has been updated and
packaged in an attractive new
cabinet

For the SWL there is the P-305
(9-v DC powered} and the P-308
(115-v AC powered) featuring full
shortwave coverage, selection of two
antennas, 20 db attenuator, 15 db
gain control and on-off-bypass switch

For transceivers, the P-310X (115-v
AC powered) and the P-312X (12-v
DC powered) feature automatic
bypass on transmit, adjustable delay
for return to receive, and 350 watt
transmit capability

All models have these features:

* Up to 20 db gain.

e Covers 1.8 to 54 MHz in four
bands.

¢ Low noise figure.

* Reduces image and spurious
response.

* 8" x 5" x 3'". Brushed alum-
inum control panel. Black vinyl
cover.

* S0-239 connectors.

* LED pilot.

Order direct or from your favorite
dealer. Model P-305 Receiver Pre-
amplifier for 9-v DC $99.95. Model
P-308 for 115-v AC $109.95. Trans-
ceiver Preamplifier Model P-310X
$129.95. Model P-312X $129.95
Add $3 shipping/handling. Calif
residents add sales tax

 VISA

)
Don’t wait any longer to pull out
weak, rare DX.

Palomar

Engineers

1520-G Industrial Ave., Escondido, CA 92025
Phone: [714] 747-3343
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NEVER SAY DIE

editorial by Wayne Green

ROCHESTER HAMFEST
CLOSED DOWN BY TAX
OFFICIALS

New York tax officials
descended on the Rochester
Hamfest and closed down the
ARRL booth, threatening presl-
dent Harry Dannals with an ar-
rest warrant if he continued to
hawk his books and magazines.
It was at the height of the
hamfest just before noon on
Saturday, with an estimated
3,000 people milling around the
flea market and the handful of
exhibitor booths, when the tax
officials and police arrived.

The police cars drove up and
down the aisles of the flea
market, demanding that every-
one pack up and leave immedi-
ately. Inside the exhibits build-
ing, the tax officials demanded
proof of a tax certificate, which
few exhibitors could produce.

The exhibits were then forced to
close down. The 73 booth was
permitted to continue without
interruption, though the QST
booth was closed.

This all got started about two
years ago when several ham
dealers collected the New York
state taxes on sales, but then
did not turn them Into the tax
department. Out-of-state ham
dealers who just ignored the tax
did not cause problems, but the
collecting of the tax without the
payment of it was too much. A
New York ham dealer com-
plained through his state con-
gressman and the heat was on.

Last year, a tax official turned
up to investigate and made It
clear that this sort of thing
would have to stop. He told ali
exhibitors to be sure to get state
tax certificates, collect the tax,
and pay it. Again, some of the

80-729.

7000.

PLAIN LANGUAGE DEADLINE EXTENDED

A last-minute effort by 73 Magazine, the ARRL, and others
has resuited in a 60-day extension of the deadline for filing
comments on the Plain Language Rules docket. You now
have until August 21 to contribute your thoughts about PR

We urge every club and repeater association to take a close
look at the docket and then submit specific, constructive
comments. If you would like to be a formal participant in the
comment process, flle an original and five copies. If you file
an original and 11 copies, every Commissioner will see your
remarks. Of course, the FCC wili consider ali comments, re-
gardless of the number of copies submitted. The Important
thing is to speak out before the August 21 deadline.

Until October 21, the FCC permits you to file replies to com-
ments received by August 21. The difficulty lies in obtaining
copies of the many comments the Commission has received.
One good way to obtain these comments is to contact the in-
dividuals who fited them. For more details about the FCC's
activities, call the Office of Consumer Assistance at (202)-632-

dealers collected the tax. . . and
didn't pay it. The New York ham
dealer, feeling that this gave his
competitors an undue advan-
tage. . .the tax collections be-
ing pure profit. . .complained
again through his congressman.

When the tax people and the
police showed up at the peak of
the hamfest, the committee
went into hiding and offered no
help or advice. The only state-
ment, issued hours later, was to
the effect that the committee
had no position on the tax one
way or the other. The situation
was one of total confusion.

The media got the word, and
television teams soon arrived
causing a fast exit by the police
and tax people. The threats of
arrest warrants were apparently
just scare tactics...and of
questionable legality. Exhibl-
tors would have done best, it
turned out, to just keep on sell-
ing. Losses in sales have been
estimated at about a quarter of
amillion dollars.

Just to make things even
worse, security at Rochester
was poor and many exhibitors
found themselves made misera-
ble by thieves. Some were work-

W2NSD ON-THE-AIR
SCHEDULE
AUGUST, 1981
8:00-11:00 PM EDT

4 15m-20m RTTY
11 20m-40m Phone
18  15m-20m CW
25 15m-20m Phone

Look for us in the flrst 25
kHz of the General por-
tion of each band. We'll
be on the higher frequen-
Cy band first.
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ing in teams to distract dealers
while an accomplice grabbed
equipment. One dealer lost
three HTs...from the back of
his exhibit booth!

MILLER HASSLE WON'T QUIT

The dumping of Miller as a
director of the ARRL and the
naming of his opponent, Metz-
ger, without the benefit of even
counting the votes, has upset
hams in Indiana considerably.
We pubiished some letters on
the subject and I'm told by some
of the 73 team which was at
Dayton (nine of us were there)
that a chap claiming to be a
lawyer for Metzger came by the
booth yelling and threatening to
sue us over the letters. He ap-
parently came across loud and
obnoxious.

If this chap is representative
of Metzger, the division is in for
a most interesting time. | don't
envy them. More information
has been promised on the de-
tails, but from everything ['ve
heard it is a clear-cut case of the
ARRL wanting to get rid of a di-
rector who was asking too many
questions. The smear of Miller is
continuing. Insignificant things
are being blown up out of all pro-
portion to try to justify the char-
acter assassination of Miller.
Pity

DAMNED GOVERNMENT

Many of us expect to see the
federal government react about
the same as the states to a re-
duction in funds: Cut the most
important and visible services
first, protecting the bureaucrats
tothe last. It is nice that Reagan
has put out a call for the public
to blow the whistle on govern-
ment waste, bad management
practices, and fraud. If you've
run into any such, you might
send word to Howard Messner,
Office of Management and Bud-
get, Room 10208, New Executive
Office Bullding, Washington DC
20503.

It appears as if there is going
to be a try at getting the govern-
ment out of the large-scate print-
ing business, too. That'll be a
relief.

PETERBOROUGH DAYS

“Our Town,” as Peterborough
is called as a result of being
used as the role model for the
play of that name many years
ago, is having an all-out bash on
August 6-7-8th, and you're in-
vited.
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TR-7730

The TR-7730 is an incredibly compact,
reasonably priced, 25-watt, 2-meter FM .
mobile transceiver with five memories,
memory scan, automatic band scan, UP/
DOWN manual scan from the microphone,
and other convenient operating features.

TR-7730 FEATURES

Smallest ever Kenwood mobile
Measures only 5-3/4 inches wide,

2 inches high, and 7-3/4 inches deep, and
weighs only 3.3 pounds. Mounts even In
the smallest subcompact car. and is an
ideal combination with the equally com-
pact TR-8400 synthesized 70-cm FM
mobile transceiver.

25 watts RF output power

Even though the TR-7730 is so compact.
it still produces 25 watts output for
reliable mobile communications. HYLOW
power switch selects 25-W or 5-W output.
Five memories

May be operated in simplex mode or
repeater mode with the transmit fre-
quency offset 2600 kHz. The fifth

.
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Miniaturized, 5 memories, memory/band scan

memory stores both réceive and transmit
frequency independently, to allow opera-

tion on repeaters with nonstandard splits.

Memory backup terminal on rear panel.
Memory scan

Automatically locks on busy memory
channel and resumes when signal
disappears or when SCAN switch is
pushed. Scan HOLD or microphone PTT
switch cancels scan.

Extended frequency coverage

Covers 143.900-148.995 MHz in
switchable 5-kHz or 10-kHz steps. allow
ing simplex and repeater operation on
some MARS and CAP frequencies.

« Automatic band scan

Scans entire band in 5-kHz or 10-kHz
steps and locks on busy channel. Scan
resumes when signal disappears or when
SCAN switch is pushed. Scan HOLD or
microphone PTT switch cancels scan

« UP/DOWN manual scan

With UP/DOWN microphone provided.
manually scans entire band in 5-kHz or
10-kHz steps.

Offset switch

Allows VFO and four of five memory

Synthesized 70-cm FM mobile rig

TR-8400

accessing autopatches) or other tone:
signaling device.

» HI/LOW RF output power switch

» Synthesized coverage of 440-450 MHz
Covers upper 10 MHz of 70-cm band in
25-kHz steps, with two VFOs.
Offset switch
For £5 MHz transmit offset on both VFOs
and four of five memories, as well as
simplex operation. Fifth memory allows
any other offset by memorizing receive
and transmit frequencies Independently.
« DTMF autopatch terminal
On rear panel, for connecting DTMF
{dual-tone mulitifrequency) touch pad (for

Selects 10 watts or 1 watt output

« Virtually same size as TR-7730

Perfect companion for TR-7730 in

a compact mobile arrangement

Other features similar to TR-7730

Five memories. memory scan. automatic
band scan (in 25-kHz steps), UP/DOWN
manual scan. four-digit LED receive
frequency display (also shows transmit
frequency in memory 5). S/RF bar meter
and LED Indicators. tone switch. and
same optional accessories

Low ON

frequencies to be offset 600 kHz for
repeater access (or to be operated
simplex) during transmit mode.

« Four-digit LED frequency display
Indicates receive and transmit frequency
during simplex or repeater-offset
operation

+ S/RF bar meter and LED indicators
Bar meter of multicolor LEDs shows.
relative receive and transmit signal levels.
Other LEDs indicate BUSY, ON AIR, and
REPEATER offset.

+ Tone switch
Activates internal subaudible tone
encoder {not Kenwood-supplied}

Optional accessories:

« MC-46 16-button autopatch (DTMF)
UP/DOWN microphone

« SP-40 compact mobile speaker

» KPS-7 fixed-station power supply

More information on the TR-7730 and
TR-8400 is available from all authorized
dealers of Trio-Kenwood
Communications, Inc..

1111 West Walnut Street.

Compton, California 90220.

PKENWOOD

... pacesetter in amateur radio

Specifications and prices are subject to
change without notice or obligation
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To do our part in the celebra-
tion, we're going to have a wide
selection of back issues of 73
available for the taking. . .plus
ham gear and parts collected by
me over the last 40 years. We
have to make room for a new
magazine and that means I've
lost my ham equipment storage
rights. Pick ’em over and watch
my stifled sobs as you walk off
with my treasures.

The town will be having a lot
of special events, including a
circus on the 6th, a muster on
the 8th, a relatively short mara-
thon race, sports tournaments
in tennis, swimming, softball,
and volleyball, a book sale,
square dancing, a bluegrass
band, kite flying, an antique
show. . .there’s no end to it.

Add to this your chance to
visit (and perhaps operate from)
the W2NSD ham shack, the
growing 73 publishing offices,
Instant Software, etc. You may
not believe what resources and
people it takes to bring you this
magazine every month.

Our Town is one of the most

beautiful In New England and it
is situated in one of the most
remarkable little valleys in the
country. One visit and you'll see
why New Hampshire Is one of
the fastest growing states in the
country. Remember that we
have no sales taxes, so when
you shop you pay the actual
retail price for everything.

If you can arrange for a few
days in New Hampshire, you
should include a visit to the
White Mountains, about 100
miles north of Peterborough.
You may want to stop off in War-
ren and see the Morse Museum.
From there you are a short drive
to Franconia Notch and the
amazing Flume, the Foot Basin,
and the first North American
tramway on Cannon Mountain.

If you have some time and like
to climb around, you might want
to visit Lost River, right near
Franconia Notch. Or you might
want to join the muititudes who
have climbed Mt. Washing-
ton...or at least take the cog
railway to the top. The last time |

climbed the mountain | took the
train back down.

So, if you and your family are
within driving distance of lower
New Hampshire, you might plan
on getting up here in early
August to see us...and to get
in on some of the fun of Peter-
borough Days. We monitor
147.54 when you’re in the area.

This is a mecca for famous
writers and artists, so you may
be bumping elbows with people
who stay at our MacDowell col-
ony, such as Leonard Bernstein,
or some of the well-known local
residents, such as Ed Land. You
never know who you are going to
see in the A&P.

One of the highest mountains
in southern New Hampshire s in
Peterborough, complete with a
road to the top. Bring a good HT
or mobile rig and see how many
repeaters you can kerchunk
from there. I've often gotten up
there in the early mornings and
made contacts all the way down
to Washington DC. Long Island
is a snap. This is where the big-
effort VHF contesters gather.

Well. . .1Can Dream, Can’t1?

“Honey, | know you’re talking to DX. . . I've put dinner on hold. . .just tell me

when you’re ready to eat!”

by Bandel Linn K4PP

8 73 Magazine * August, 1981




ICOM Presents the

Minicom IC25A

Imagine..25watts/5 mem-

orles/ 2 scanner systems
ina2"Hx5»"Wx 7"D

2 meter transceiver!

A very small package with a 25 watt
punch, the IC-25A is a full featured FM
transceiver for the space conscientious
operator. Nearly the same size as an auto-
motive AM radio, the IC-25A will fit in
places usually considered impossible for a
one piece 2 meter transceiver. The IC-25A
is no hghtwexght when it comes to features:

e 5 memories. Store your favorite fre-
quencies.

® Priority channel. Monitor your most
important frequency.

(Clip this actual photo out and try it in your car.)

- 5% inches wide

e 25 watts high/1 watt battery saving
low power.

e Touchtone™ mic standard..no extra
cost...to work your favorite autopatch re-
peater.

e Full band scan/programmable scan
(set your own limits)/memory scan....all
with automatic resume after preset delay or
carrier drop.

e 2 VFQ's with data transfer standard.

e 2 tuning rates 5KHz (A VFO) or 15
KHz (B VFO).

e Nor/Rev switch for instant monitor-
ing of repeater inputs.

e Memory back up power supply option

holds memory when attached.

Actual Size.

VFO o
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Al «B - e |
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2112-116th Avenue NE, Bellevue, WA 98004
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A fresh idea!

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

And, of course, there’s no

need to mention our

1 day delivery and

1 year warranty.

TS-32 Encoder-Decoder

¢ Size: 1.25"x2.0" x .40"

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

¢ Available in all 32 EIA standard CTCSS tones

SS-32 Encoder
¢ Size: .9"x1.3"x.40"
¢ Available with either Group A or Group B tones

Frequencies Available:

118.8 2B 156.7 SA
123.0 3Z 162.2 5B
127.3 3A 167.9 6Z
131.8 3B 173.8 6A
136.5 4Z 179.9 6B
141.3 4A 186.2 7Z
146.2 4B 192.8 7A
151.4 5Z 203.5 M1

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

BURST-TONES:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 2100 2350

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

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

h’l’ COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021 15




Wild Turkeys 1, FBI 0

— another foul-up from the feds

Editor's Note: Some portions of the FBI reports in this article may appear to ourreaders to be confusing, incomplete, and/or disjointed. They

appear that way to us, too.

»
5 Ay N,

B

Photo A. The jamming transmitter in the sagebrush, enclosed in a black-painted first-aid
box. Wires lead to the plastic-wrapped, buried batteries.
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. . Howard WA7UDO
3119 Smith
Boise 1D 83703

hat do the FCC, FBI,

jamming transmit-
ters, and coyote hunters
have to do with each other?
Read on and you will soon
come to know.

On December 2, 1979, a
low-power jamming trans-
mitter (less than 0.1 Watt)
was placed in a remote area
near Boise, ldaho. The
transmitter consisted of a
VHF Engineering transmit-
ter strip with a quarter-
wave antenna attached to
sagebrush. The transmitter
was located in such a way
that detection in the Boise
Valley was made difficult.

The transmitter output
was set on the input of our
local club repeater (146.22-
146.82) located on a high
mountain peak just north of
Boise. Since the repeater
was located around other
commercial radio and TV
transmitters, | assumed, as
others did, that a birdie was
locking the repeater up and
timing it out, rendering it
useless.

Since | am a pilot, |
thought one way to locate a
signal on the input to the
club repeater would be to
jump into the airplane and
do some looking with han-
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OMNI-C has what it takes to filter the
crowds. To narrow the Amateur Radio
world right down to the particular signal
you want. The selectivity, sensitivity, dy-
namic range and operational features
you need to cut any crowd down to size
Tailored i-f response. OMNI is equipped
with the potential for seven response
curves to handle any listening situation

Standard filters include an excellent 8-
pole 2.4 kHz crystal ladder filter and, in
addition, a 150 Hz active audio cw filter
with three ranges (450, 300, 150 Hz)

Optional filters include 1.8 kHz 8-pole
crystal ladder ssb filter, 500 Hz 8-pole cw
filter, and 250 Hz 6-pole cw fiiter.

Front panel switches put any optional
filter in series with the standard filter for
up to 16 poles of filtering for near ulti
mate skirt selectivity

Four i-f response curves for ssb and
three for cw. That's response tailoring,
that’s crowd control
Optimized sensitivity and dy-
namic range. The OMNI sen-
sitivity range of 0.3 uV typical
(slightly less on 160 & 80M)
combines with a 90 dB dy
namic range to provide
an ideal balance that will
handle any situation
from copying a weak
signal half way
‘round the world to
keeping the next-
door kilowatt
from muscling
in. And a PIN
diode switched
18 dB attenua-
tor is included
for extra insur-
ance against
overload.

More crowd-
handling fea-
tures—and all
standard
equipment.
Built-in notch
filter. To drop
out unwanted
signals or car-
riers. Tunable
from 200 Hz to 3.5

offset tuning. To put

you where the others

aren’t and where the elusive DX is. Move
just the OMNI receiver, or just the trans.
mitter section, or the entire transceiver
+500 Hz or +4 kHz. For complete free-
dom of frequency movement to get away
from the crowds.

Built-in noise blanker for those times
when your noise-generating neighbor is
crowding your receiver. Filtered to han-
dle the big signals easily.

2-speed break-in. When QRM or
QRN is heawy, switch to “Slow.” Use
“Fast” for instant, full break-in for enjoy
able rag-chews or stalking DX.

OMNI-C features stand out in any
crowd.

All solid-state—from the pioneer, Ten
Tec

120
kHz ¢ 1 2 8 9 5 N "
OMNI/SERIES C I-F RESPONSES
WITH STANDARD AND
OPTIONAL FILTERS.

The Rig That
Filters The Crowd

kHz, with a 50 dB

notch depth.

3-mode, 2-range I I :N- I EC OMNID©
dB

[
10
20
30
40
50
60

cocoooog
HzI© © © S ©©
L AT I

NOTCH FILTER PERFORMANCE
ADJUSTED TO 1 kHz POINT.

All 9 hf bands—only crystals are needed
for 18 and 24.5 MHz bands
Broadband design for instant band
change without tune-up or danger of
damage to the final amplifier. Another
Ten-Tec original

X~ oo
-

“Hang” AGC for smoother action
WWV reception on the 10 MHz band
Digital readout in two colors, red for
the 5 significant places, green for the 6th
digit (100 Hz). Instant recognition
Separate receiving antenna capability.
Switch receiver to a common antenna for
transceive or separate receive-only an
tenna; the system also acts as receiving
antenna by-pass with an instant break-in
linear amplifier or transverter
“S”/SWR meter, electronically switched
200 watts input, all bands, with 50
ohm load. 5 year pro-rata warranty.
100% duty cycle on all bands up to 20
minutes. Full RTTY and SSTV power
Built-in VOX and PTT with front panel
controls
Built-in phone patch jacks for easy in
terface
Built-in zero-beat switch for spotting the
exact frequency of a DX station
Built-in adjustable sidetone volume
and pitch
Adjustable threshold ALC, op-
timum power for driving a lin
ear. Provides means of
working into a high SWR
Front panel control of
linear or antenna. The
rear panel bandswitch
terminals control relays
or circuits in step with
front panel band
switch
Automatic
sideband se-
lection plus re
verse
Low distortion
audio, less than
2%; a Ten-Tec
trademark
Clean signal,
exceeding FCC
requirements
High stability
over wide tem-
perature and
voltage excur
sions
Built-in speak-
er, compres-
sion-loaded; in
bottom of cabinet
Plug-in circuit boards
for fast easy service
12-14V dc power for
easy mobile use.
Full complement of accessories:

Modei 280 Dual Primary AC Power Supply
$169. Model 255 Deluxe Power Supply/Speaker
Combo. $199. Model 243 Remote VFO. $189
Model 215 PC Microphone, $34.50: Model
214/234 Microphone/Speech processor
$39/$139. Model 645 Dual Paddle Keyer. $85
Model 670 Single Paddle Keyer, $39. Model 227
Antenna Tuner, $79; Filters $55 ea

Made in the U.S A.
Model 546 OMNI-C transceiver $1289

Get out of the crowds with OMNI-C. See
your TEN-TEC dealer or write for details.

el

TEN-TEC I

SEVIERVILLE, TENNESSEE 37862
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identified.

January 8, 1930.

specimens submitted.

"*IcoM. "

District of Idaho

Court.

Network

During the period from December 6, 1979, through
January 11, 1980, a survey was conducted by Special Agents
of the Federal Bureau of Investigation at all known outlets
in the Boise, Idaho, area, in an effort to determine if any
purchase was made of a radio crystal onerating on the
frequency of 146.82 negacycles with negative results. A
similar survey was conducted at all known outlets in the
Boise, Idaho, arca of Ray-0-Vac multiple ienition batteries
to détermine if the identities of any perauus nurchasing
such batteries dur'ng the pertinent period could be
This survey also met with negative results.

The evidence obtained from the Blacks Creek
Summit, including the first-aid kit housing the transmitter,
along with the batteries, wire, wire antennas and plastic
sheot protecting the battery, were submitted to the Federal
Bureau of Investigation Laboratory by communication dated

By communication dated June 13, 1980, the
Latent Fingerprint Scction of the Federal Bureau of Investi-
gation, Identification Division, advised that there were no
latent prints of value present or developed on any of the
On the same date, the Foderal Burcau
of Investigation Laboratory report advised that tool mark
examinations on the submitted items bore very limited tool
marks, which were not sufficiently characteristic to determine
the tool type and were of no valuc for identification purposes.

By Federal Burcau of Investigation Laboratory
report dated April 11, 1980, the Federal Bureau of Investi-
gation Laboratory advised that the ends of the white nylon
string attached to the transmitter submitted to the Federal
Bureau of Investigation Laboratory for examination werc
not suitable for matching purposes.
that the black paint utilized to cover the JOHNSON AND
JOHNSON first-aid kit housing the transmitter could not
be specifically identified with a particular source.

By Federal Burcau of Investigation Laboratory
report dated May 21, 1930, the Federal Bureau of Investi-
gation Laboratory advised that the transmitter submitted to
the Federal Burcau of Investisation Laboratory for examina-
tion was apparcntly a factory made circuit board and varjous
electronic components, which function as a transmitter.
device appeared to have been modified to some extent
before being installed in a JONHNSOM AND JOHNSON first-aid
kit with a bare wire antenna and COAX wire power cord.
the transmitter vas coanected to the two Ray-0-Vac multiple
ignition batteries in series, the transmitter transmitted
a frequency of approximately 146.22 megahertz.
went on to advise that the crystal in the transmitter was
marked in part "146.22" and bore the manuf-=turer’s name,

No type ar Serial Number were noted on the crystal,
circuit board or other components of the device.
Federal Burcau of Investigation Laboratory advised that

ICOM was belicved to be the name of a Japanese manufiacturor,
whose parts are carried by many dealers.

The Federal Bureau of Investigation Laboratory
report went on to advise that the two six volt multiple
ignition batterics were both tested to be functioning
and applied adequate voltage to operate the transmitter.

On June 25, 1980, the facts of this case were
discussed with Assistant U. S, Attorney O e
Boise, Idaho, and he advised that this
matter was not su{tablc for prosccution in U. S, District
He stated that the violation was at best a technical
violation, and the statute to be applied to this violation
was designcd to protect the Civil Nefense Communications

Tom acts of espionage to subvert their defense
capabilities, and since this matter appcared to have involved
a dispute between two different amatcur radio clubs and
particular individuals, he did not-feel this matter was
suitable for prosecution in U. S,
this reason, he recommended that this violation be referred
to the Federal Communications System for whatever adminis-
trative action they would deem appropriate.

Fig. 1. Summary report of FBI actions.

The report also stated

The

When

The report

The

District Court. For

die-talkies. So, on Decem-
ber 4, another radio ama-
teur and | departed Boise in
search of the signal which
was locking up our club
repeater. | was confident
that the signal was emanat-
ing from the hill where the
repeater was located
—probably among those
commercial transmitters
with thousands of Watts of
power.

Wrong. The signal in-
creased as we flew in a
southeasterly direction,
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reaching its full strength
about 20 air miles southeast
of the repeater site.

That evening, in dark-
ness, 1 and two other mem-
bers of the club returned to
the site and made a ground
search with just a handie-
talkie. The lack of passable
roads, snow, and darkness
made our efforts in locating
the transmitter unsuccess-
ful, but the following eve-
ning, with the aid of snow-
mobiles, better DF equip-
ment, and with others, in-

FEDERAL BUREAU DF INYESTIGATION

' .

sal
JIM HOWARD, ind

Radio Club, of which.
Denbers.

1/24/80

Dste of transcsiplion

accompanied —
— to the vicinity of Blacks
Creek Summit in Ada County, Idaho.
trip was to attemot to locate the transmitting device
Jamming the receiver onerated by the Boise_Coujty Amateur
. J HOWARD, and ¢
The trip was made to a parking lot located

The purpose of the

b

were

pcar the Summit of the Blacks Creek Road in a four-wheel

drive vehicle owned /& ™

From there, utilizing a hand-held direction
finder and tvo snowmobiles, the transmitting signal was
traced from the parking lot to an area located near the

Arrow Rock Dam Access Road.

This access road is located

down the hill a short distance from the Summit on the

vorth side of the Summit.

The access road to the Arrow

Rock Dam leaves the Blacks Creek Road in a westerly direction.
From there, it winds around through the sagebrush hills

nnd according to a sign just off the Blacks Crenk Road,

this access road dead ends at the Arrow Rock Dam,

Utilizing the snowmobiles, the group traveled
to o high point on the road where the direction finder
pointed to an area on a kmoll from wbich a strong radio

eignal was originating.

Subsequent examination of that

area located a transmitter tied to a Sagebrush and attached
by a wire to two Ray-O-Vac six-volt multiple ignition

batteries buried in the ground,

The transmitter was

boused in a Johnson and Johnson auto travel first aid kit
box, which was painted black and sealed from the weather.
The Ray~O-Vac six-volt batteries were protected by a plece
of plastic and covered with dirt,

At the time this transmitter was located, JIM
HOWARD had in his possession a walkie-talkie radio set at

the frequency for the jammed transmitter.

When the

batteries were removed from the transmitter, the receiver

fumediately came on the air,

The transmitter, the antenna, the string used
to bhang the transmitter, the wire attached to the batteries,
and the batteries, were secured as cvidence and removed

from the hill.

12/5/79

"_bSA r“"'""““‘**-—j_b7c’

Boise, Idaho

BT #52-5826

12/10/79

-Date gictsing
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Fig. 2. Special Agent’s investigation report of actions on

December 5.

cluding a local agent of the
FBI, we returned to the site.
Within about 20 minutes
the transmitter was located,
and it was taken off the air
by the FBI agent. He said
the transmitter and bat-
teries would be sent to
Washington DC for a
thorough evaluation.

Unknown to us, the FBI
staked the site out the fol-
lowing day and apprehend-
ed two local radio amateurs
apparently returning from
the site where the transmit-
ter had been hidden. It was
reported by the agents that
their tracks led directly to
the sagebrush in which the
transmitter was hung. The
two hams denied having
any knowledge of the hid-
den transmitter and said
they were only coyote hunt-

ing.

The wheels of bureaucra-

cy began to turn. We waited
and waited for reports from
the FBI on materials sent to
tle lab. The FBI was unable
t@&Ak the evidence recov-
e to those persons ap-
prehended at the site.

On June 25, 1980, the FBI
discussed the case with the
Assistant US Attorney, Dis-
trict of Idaho. He recom-
mended that this violation
be referred to the Federal
Communications Commis-
sion for whatever adminis-
trative action that they
deemed appropriate. After
we heard this news, | made
an attempt to obtain a copy
of the FBI report under the
Freedom of Information
Act. After the exchange of
several letters and a long
wait, | got copies of FBI
reports on September 15,
1980. The entire matter was
now in the hands of the real
Paper Tiger—the Federal



The amp with clout...

and the tuner to handie it.

Heathkit.SB-221 2kW Amplifier has the power
to punch your signal through. Rugged Eimac
3-5002Z's deliver 2000 watts PEP and load to 1
kW in on both CW and RTTY. A broad-band, pre-
tuned pi-input delivers maximum efficiency with
extremely low distortion over the 80 to 15 meter
spectrum. And now there’s a tuner to put that
power to efficient use.

Heathkit SA-2060 Deluxe Antenna Tuner
puts you in complete control with continuous
tuning in the 160 to 10 meter spectrum. Built-in
dual wattmeter/SWR bridge makes tuning a
snap. Bypass switch automatically disconnects
tuner for dummy load or beam. It's a super tuner.

Heathkift

~See List of Agvertisers on page 114

Build-it-yourself and save. Find out how easy
it is to build it yourself and how much you can
save. Send today for the latest free Heathkit
Catalog or pick one up at your nearby Heathkit
Electronic Center*

» 303
Send for free catalog

Write to Heath Company, Dept. 011-804
Benton Harbor, M1 49022

In Canada, contact Heath Co., 1480 Dundas
Highway East, Mississauga, Ontario, LRX 2R7

L= '/ Visit your
o« L7 4% Heathkit Store
s e . Heathkit products are
Lye - /displayed, sold and serviced
\_« s 20RRcs at Heathkit Electronic
Nd Centers® in major cities in

the U.S. and Canada. See your telephone
white pages for locations.

*Units of Veritechnology
Eiectronics Corporationin the U.S.

|-
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and stopped by the Agonts. At that time, the occupants of
the vehicle were identified. The driver of the vehicle
presented his Idaho driver's_license and ident{fied hiwself
T o B B 22 g RSO0 3 ), Idaho.
The description obtained from his driver's license 1is as
follows:

Fig. 3. Special Agents’ report of actions on December 6.

FEDERAL BUREAU OF INVESTIGATION

Qare ot wommcrtotion__1/25/80

vk

Race White

1 SAsf | T3 Do Ypr 40 and 11 - PN es- Sax Male 76/
tablished an observation point pmear a kno a short dis- S ———
tance from the Blacks Creek Summit where the radio trans- g:::h:r Birth ’--v—l-r:,"—-——"‘-: b
mitter had been located on the previous day. The purpose Yeight 155 pounds
of this observation was to determine if the individuals who !.15 Browg
were responsible for placing this transmitter device would o2 Brovs
return to that location when the radio discontinued trans-
mitting on December 5, 1979 SorfaliSecurity T
’ . Account
. -

This observation was maintained from 8:00 a.m,, Drézﬁ;es Lt e J
until 3:00 p.m,, on December 6, 1979, The site of the ob- | WRDRBRESIETI
servation point enabled the Agents to observe the north
slope of Blacks Creek Summit and any vehicle traffic passing
over that Summit could be readily observed. BT #52-5826 -8 -

At approximately 11:00 a.m., an older model
pickup was observed traveling down the icy Summit Road in

The occupant of the vehicle was identified by
a portherly direction. Tie vehicle continued on out of =

driver’s license and by oral statements a

8ight and s not again observed until approximately 1:00 S it i B , Boise, Idaho. His driver's license
p.m. This was the only vehicle observea in the area described him as follows:
during the time of the observation and the observation
was discontinued at 3:00 p.m., in order for the Agents to
return to their vehicle at the Summit of Blacks Creek Race Thite
Road and continue the observation. Sex Male
Height 6
Both Agents walked from the observation point ¥elight 185 pounds b7c_—
down the access road to the Arrow Rock Dam to the Blacks Hair Brown
Creek Road. While walking up the north slope of the Eyes Brosn
Blacks Creek Road toward the Summit, a GMC pickup with a Date of Birth T e
camper was observed traveling do¥n the slope toward the Selective v i
Agents, The time of the observation was 3:30 p.m, Ob=- b7c/ Servke Number _—
served on the vehicle was Idaho License {. _ _»which was and Idaho
designated as an amateur radio license. The vehicle was Driver's
occupied by two white males. License
Number

The diver of the vehicle, who was wearing a
beard, stopped the vehicle and asked the interviewing Agents
1f they needed assistance. They were informed that the
Agents’ vehicle was at the top of the Summit and no
assistance was required.

TR b7€
w—w.The driver of the vehicle, C__~ B e ,—j
< —wr———2*, acknoxledged that the vehicle belonged to
him and he gave both Agents permission to look in the cab
of the pickup and in the camper ~fhe pickup. At

ey 12/6/79 o -k"d' County, Idaho yueo BT #52-5826 that time it was determined that MEISSNER had a radio in
* — — o — his pickup which was set at the frequpncy of 6.820
saf e N b/lo megacycles. A bed
e)sﬂ 12/10/79 MANE gl Omn
” - e _;_ o Oute akcteted

Observed in the camper area of the pickup was
a Super 48 Preco wet battery, which had been installed
on a battery charger and was in the process of being

TR dOCUMeNt CONINNG AEITNOr (RCOMMENTALISAT AOF COCIuONS Of CRE FBY. FL i 1RO 310047ty Of the F 81 BAA 4 104MEA 10 yOus egency;
11 4R 17 CONTOATY 613 NOL 10 D8 @rslsabULed Outsi0n yOUs sgwnCy.

BT #52-5826 -2

The Agents immediately

returned to their ve-

hicle and proceeded down the slope to the junction of the

Black Creeks Road and the access
Reservolir.

road to the Arrow Rock

Observed parked approximately 140 feet in

front of this access road was the vehicle earlier ob-

served,
footprints in the snow that went

Observation of that area located two scts of

directly from the pickup

to the gate to the access road to the Arrow Rock Dam,

The Agents followed these tracks up the path on

the
Due

access road to a point where

the tracks were lost.

to the time involved in realizing that the two individuals

had probably already rached the site where the transmitter

had

been recovered, the Agents returned down the path to

vhere the tracks had earlier been lost and determined that
the two individuals had taken a shortcut over the top of

a knoll,

The interviewing Agents then continued down the
access road and positioned themselves at a point approxi-
pately 100 yards from where the access road joined the

Blacks Creek Road.

¥hile waiting for the two individuals

to return, the Agents heard the engine in the pickup truck

start and heard the truck drive away.

The Agents immedi-

ately returned to their vehicle and upon examining the
tracks left hy the vehicle, it was determined it had pro-
ceeded on north down the Blacks Creek Road toward the area

of Prairie, Idaho.

The Agents followed these tracks and

at approximately 4:35 p.m., the pickup truck was observed

charged,

After the identification was made, the Aggnts
returned to the scene where the pickup had been parked
and at that time the footprints were back tracked from
the pickup to a point north of shere the vehicle had been
parked over a large bank and up the hill toward the sight
where the transmitter had been located on the previous

day.
only tracks observed in the snow
went together for c short period
of tracks was north of the other

The Agents followed these tracks which were the

in that area. The tracks
and separated. One pair
and went over several

deep slopes and continued on to the exact location where

BT #52-5826 LA

the transmitter had been located

on the previous day,

The other set of tracks were followed to a point where
they Joined the access road to the Arrow Rock Dam and
continued on where they met the other pair of tracks and
continued to the spot where the transmitter had been lo-

cated.

Both of these pairs of

tracks made a distinct

pattern in the snow and in the mud, making them easy to

follow., A rough sketch was made

which matched the design on the soles of the boots worn
- at the time they were identi-

by and
fied.

Copies of the sketches
are attached,

of the track design,
b

of the two tootprints

Communications Commis-
sion

| called the Portland Of-
fice of the FCC and they
said there wasn’t much they
could do with this case. |
was told that if | wasn’t
satisfied with their actions |
should contact my Con-
gressman or the head of the
FCC Investigations Division
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in Washington DC. After
many, many calls to the
FCC in Washington, they
finally informed me that
the evidence that was
presented to them in FBI
reports was extremely
weighty but circumstantial.
A staff member of the In-
vestigations Division in-
formed me that the FBI
probably had apprehended

those individuals responsi-
ble for the act.

In essence, the FCC sug-
gested that they could not
take actions against the in-
dividuals since it was not il-
legal to be apprehended at
the site of the jamming
transmitter. | asked what
circumstances might en-
able them to prosecute.
They informed me that if

the individuals had picked
up the transmitter, that
would have been sufficient
evidence. In other words,
had the FBI left the trans-
mitter and the individuals
had picked it up, then that
might have been sufficient
evidence.

| wonder.

Had those individuals
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allegations. It was determined that m b‘ZC/
selling this equipment purchased at surplus properties
for a profit. Once the allegations had becen confirred,
the organlzation was completely disbanded by the Govcrnor

had no idea the Governcr would take such
drastic actien, but assumed that he would only stop members
from that organization from buying ®us surplus property
and selling it at a profit. At the time this club was
disbanded by the Governor, he was severely criticized by
the membership and did make several enemies at that time.

< . ,explained the jamming of their repeater *7:7
being experlent:ed at this time as follows: (

On December 2, 1979, the repeater located on
Chaeffer Butte stopped functioning at approximatelv 11:00
a.m., At that time he was listening to his radio aad heard
the signal come on and run three minutes. After three
minutes, the signal dropped off because that was the time 7
of the setting of the timeout timer. < !that
this mcant the repeater was either Stuck or was ing
Jammed.

On Monday, December 3, 1979, he went up to
Deer Point : ntn three_other members of his club, - =¥~y ,b’)
and{

e .
: J On arrival at the site, he rcsct the
timer and the signal came back on the repeater. The sig-
nal stayed on for three minutes and again timed out.
that meant there was a sSignal input into the
recolvcr and lacking a directional finder to locate this
eignal input, he returned to Boise, Idaho.

The following day, December 4, 1979, at approxi-
mately 2:00 p,m., he and JIM HOWARD rented a plane at
GEN AIRLINES and flew over the site with a direction finder
and found the transmitting signal was coming from Blacks
Creek Summit, approximately 17 miles from the transmitter.
They over flew the Summit and the meter on the receiver
pinned straight down, confirming the gencral location of
the transmitter on the Summit. From the air, he could sce
snowmohile tracks in the area.

BT #52-5826 -8~
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later that night, he returned to the area of /

the Blacks Creek Summit with &0 _ nd JIM HOWARD. y

They walked to the Summit with a dlrectlon rinder and again
located the general site of the transmitter, which was
north by east of the Blacks Creek Summit, 1hey were re-
ceiving tem signal strength units on their directjon finder,
which was the maxrum reading indicating a very strong sig-
pal., This direction finder and the strength of the signal
would place the proximity of the transmitter very close.

?mstnted that from the strength of the b?c
signal, it would indicate to him that the transmitter

should have a large storage battery. He also believed the
transmitter would have an 1ll-foot beam antenna.

C g o F Psaid that their radio equipment transmitted
at 146.82 megacycles and received at 146.82 megacycles.

T also explained that if he and. JIM HOWARD b—/
had not rented the aircraft to try to locate the trans-
nitting device, he did not believe the equipment they had
available to them would have allowed them to find the lo-
cation because of the lack of access to any of the land
between where the transmitter was located by the aircraft
and the location of the repeater. It would have involved
an almost impossible task of walking through the area be-
tveen Blacks Creck Summit apd the site of the receiver with
a direction finder, a distance of 17 miles. For this
reason, he did not believe that the persons who installed
the transmitter helicved that it could ever be found.

Be also said that the transmitter was placed in
a location where it could not be detected from the Boise
Valley because the signal was originating from an area
over a hill, which blocked out the possibility of it being
transmitted into the valley. For this reason, the fre-
quency utilized by their club was hlocked out without any
detectable signal coming in on the radio. It was only
after they went up over Blacks Creck Summit that they were
able to pick up any signal on that frequency and under
normal circumstances, and without the use of the airplane,
they would have assumed the transaitting device jamming
their receiver wouuld have been located sorewherc near
Chaeffer Butte.

Photo B. The transmitter in the first-aid box.

FEDERAL BUREAU OF INVESTIGATION

-1- Outa ot 1/25/80

i s - it sy’ TSR, f| driver of a GMC
pickup hearing I?Tu‘o Ticense .. who was stopped hy b7Q
the interviewing Agents on the Blacks Crcek Road, was ad-
vised of the identity of the interviewing Agents and the
pature of the inquiry.

(:::jfurnished the following information: b7Q

Be advised that he was im that area with€ M

=T to look for a place to hunt. When asked what b7Q

sort of game he was interested in, he stated that they
were going coyote hunting.

denied having any knowledge at all about
an illegal transmitting device that had been placed on a
hill ncar the Blacks Creck Summit and in explanation for 7
the reason why he was observed on a hill at the exact lo- b (
cation where this idlegal transmitter had been removed on
the previous day, he commented that he was just “cllowing
a lot of tracks, and he wanted to see what had been going
on, Be comntinued to say that he knew nothing about the
illegal transmitter.

C::DStatcd that the GMC pickup and camper
driven by him was owned hy him and the Idaho State motor b?c
vehicle license,< were his call letters since he was
a licensed amateur radio operator.

C:Dgave the interviewing Agents permissjon
to look into the cab of his truck and into the camper area bqv
and when the Agents found a Super 48 Preco battery in the
camper area of his truck, he sated that he had always
curried the hattery in a cahinet area of the camper and
it necded charging.

At the conclusion of the interview . . ps ] b 2'
was asked his destination, and hestated that he planned to
go on to Prairie, Idaho, area and back through lMountain
Bome,

been apprehended with the
transmitter in hand at the
site, the story could have
been very, very similar:
“We were only coyote hunt-
ing and found this device
tied to the sagebrush.” And
as the scenario unfolded,

could perhaps have expect-
ed a similar reply from the
Federal Communications
Commission: ‘It is not

unlawful to be apprehend-
ed at the site of a jamming
transmitter while coyote
hunting and stumbling
across a device of unknown
nature.”

In conclusion, | believe
that the Federal Communi-
cations Commission, in an-
other classic case, has
shown its unwillingness to

- 12/6/79 r. Ada County, I ldaho eme s, BT #52-5826
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was also asked to display the soles of b-h
his hoots and upon observation of the design on the sole,
it appcared to he the same design on the tracks earlier
observed by the interviewing Agents, along the access

road to the Arrow Rock Dam.

Fig. 4. Report on FBI interview with first coyote hunter.

do its job. After a year of in-
vestigation and several hun-
dred dollars spent by local
radio amateurs, and prob-
ably thousands of dollars
spent by the government

(FBI, FCC, etc.), the efforts
of many were brought to an
end by the FCC and their
do-nothing attitude.

All reports and observa-
tions should end with a
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Oute of tesnscripnion 1 /25,80

-l-

©9.3n occupant of the GMC pickup %7‘
bearing Idaho license 4« .4 which was stopped on the
Blacks Creek Road by tne interviewing Agents, was advised
of the identity of the interviewing Agents and the nature
of the inquiry. He, thereafter, furnished the following
information:

In response to a questionm as to why he and

wvere in the exact location where a jamming trans-
mitter device had been located on the previous day, he
Stated he did not know anything at all about this transe-
mitter and explained his reasons for being in that area
a8 looking for a place to hunt. He was asked specifically
vhy he went to the exact location where the transmitter
had been located and he responded by saying he went on that
hill because he saw all the tracks and commented that it
"looked like a war had been going on."

€ D continued to deny having any knowledge
at all about the transmitter being placed on that hill and ”~
vhen he was interviewed concerning the location of this b/
i11legal transmitting device, he stated that he believed
( ¢was trying to get him in trouble. Whem asked who
¢ ... 2, he_resnonded by saying, “He's an ass hole!"
He also saidw.___ . had accused him earlier of stealing
golar panels and had tried to get him in trouble at that
time,

was asked to display the sole of his 7

boot to the interviewing Agents and at that time he turned !
his foot up and it was observed that the sole of his shoe
bhad a design with the letters, "DEX."

& X also advised that he was a licensed b7L
smateur radio operator.

Investigetion on.

12/6/79 " A,a County, Idaho

I {

#mo._ BT #52-5826
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o Ny
Photo C. The batteries for the transmitter.

recommendation, and |
have mine. In light of what |
have seen as inaction and a
do-nothing attitude on the
part of the FCC, and to join
with the efforts of many to
bring about a streamlining

the Federal Communica-
tions Commission from
among the many branches
of our government. If not
then at least the eiimination
of the enforcement division
within that agency because,

oy _J/‘ o g P T Qute eictana 12/10/79

of our government to re- by its own admission, it
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duce its overall cost, | sum-
marily advocate Congres-

prosecutes very, very few of
the cases brought before

sioral action to eliminate it. @

ALL BAND GOVERAGE!

A new name, a new look, and a new standard of performance in ham radio!

ALL BANDS INSTALLED

Fig. 5. Report on FBI interview with second coyote hunter.

Exceptional Dynamics Dual 8-pole filters DUAL
1.4:1 shape factor ultra stable

-6 to -100d3 PTO's

The Cubic ASTRO-103 expands
on the highly acclaimed ASTRO-
102BXA with the addition of the
most asked for features—RTTY,
an input connector for a separate
receive antenna, and of course,
ALL BAND coverage from 160
through 10 meters, including the
RTTY ’ — new bands at 10, 18 and 24.5
vox MHz. All bands are operating
now, nothing to buy later, and of
course WWYV is covered.

With the optional 400Hz crystal
filter installed, which cascades
with one of the 8-pole I.F filters in
the CWN position, and can be
moved through the passband,
along with QSK provisions, the
ASTRO-103 is the CW operator’s
dream!

The ASTRO Family

® CuBIC COMMUNICATIONS

A member of the Cubic Corporalion family of companies
305 Airport Road, Oceanside, CA 92054 (714) 757-7525

AND OPERATING! 160 thru 10 Noise Floor—1320Bm
including WARC bands

3rd order intercept +15dBm

Cw output Optional CW Fast
pulse shaping Narrow Crystal break-in
—hard or soft Filter (QSK)

True Passband
Tuning with

width and position
ndicators

Jack for
separate
receive antenna

Built-in
VSWR meter

RF/IF Gain
Controls

Sophisticated
Noise Blanker

Fully variable
AGC decay

Speech
Processor

Preserve
ULS, [Economy
Buy Americamni

» 70
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ICOM VHF Mobile

Amateur Communications using Space Age Techniques

.;ha;er mobile

! -' est with the
0, a multimode
working

simplex,
‘!canmng;

h on SSB.

Sensible

and affordable, the
offers simplicity wi
-Easy to use pu ‘;‘ :
tuning. 800 ¢ ool :
4 MHz coverage. E
frequency se “"‘ Fioe

2112-116th Avenue NE, Bellevue, WA 98004 /3331 Towerwood Drive, Suite 307, Dallas, TX 75234 @ m

Al stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spirious emissions.




Peter S. Carr WB3BQO
329 Little Avenue
Ridgway PA 15853

Sailplanes on Six

— these thermal-hunting hams
have an edge on the competition

hat, besides a ham-

fest, would get a
ham out of bed at the crack
of dawn to drive a hundred
miles to stand around in
dew-soaked grass with
eighty or ninety other peo-
ple? An R/C (radio control)
sailplane contest, that’s
what! One contest in partic-
ular draws a very large turn-
out of these types to Faus-
town Park just outside York,
Pennsylvania. It's the Lan-
caster Area Soaring Soci-
ety’s annual two-day meet
which is held the first week-

end after the Fourth of July.

The pilots’ meeting be-
gins at nine sharp as the
Contest Director outlines
the flying task for the day.
The “task’” is the routine
which each contestant and
his plane will perform. This
day, they will launch, drop
the towline, and then fly the
plane for exactly ten min-
utes before landing it in-
side a twenty-five-foot-di-
ameter circle, right-side up
and with no parts shed.
Sound easy?

The aircraft are separat-

ed into four classes. Scale
ships are miniature replicas
of fullsize planes, right
down to the pilot figure and
instrument panel. Planes of
less than 100-inch wingspan
have two classes, one for
ships with just rudder and
elevator controls and the
other for ships using spoil-
ers—which are like air
brakes. The fourth group is
called “Unlimited” because
any plane with any number
of controls and a wingspan
of over 100 inches may
compete in it.

After the pilots’ meeting,
the contestants break up
and return to their planes to
check them over before be-
ing called up to fly. Usually,
a group of hams will gather
to chat about the weather
conditions, which repeater
they used while driving to
the Park, or the new FM R/C
radio that one of them will
be using. Hams usually
make up about ten percent
of all of the contestants, yet
they manage to wind up
near the top of the heap
when the scores are

Jeff Carr WB3CXC launches his Pierce Paragon sailplane at
the 1980 League of Silent Flight Regionals. At age 16 his
score was second highest overall and tops in Junior class.
(The tow line is too fine to see.)

With the US Air Force Museum in the background, Peter
Carr WB3BQO holds his 12-foot-wingspan Craftaire Sailaire
sailplane at the 1980 A.M.A. Nationals Contest.
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DA

Cross-Needle Meters
CN-520 / CN-540/ CN-550

DAIWA cross-needle precision is now avail-
able in a compact case. Get forward power,
reflected power and SWR readings at a
single glance—from a meter that fits any-
where!

CN520 - Frequency: 18-60MHz ¢ Power range:
Forward 200 2kw, Reflect 40/400 watts ¢ Detection
Sensitivity: 40 watts minimum e Accuracy: 110% at
tull scale ® Dimensions: 72W x 72H x 95D m/m
CN540 - Frequency Range: 50-150MHz ¢ Power
Range: Forward 20/200 watts, Reflected 4/40watts ®
Detection Sensitivity: 4 watts minimum e Accuracy:
10% at full scale ® Dimensions: same as CN-520
CN550 - Frequency Range: 144-250MHz  Power
Range: Forward 20/200 watts, Reflected 4/40 watts ®
Detection Sensitivity: 4 watls minimum e Accuracy:
10% at full scate ® Dimensions: same as CN-520

Active Audio Filter AF-306

By electronically filtering unwanted signals
the AF-306 gives you clean, distinguishable
copy. Featuring its own internal speaker.
the AF-306 Active Audio Filter is easy t0 in-
stall. easy to operate

ey T TR .
DANWA ACTIVE FILTERN | XS n Y

~owEn

B -

-A850000

e s QU d on

Input: 2.8v (4v max ) ¢ Output power: 1 walt @ 8
ohms e Distortion: less than 2% ¢ $/N ratio: better
than 50dB ¢ Low CutFiiters:400Hz, 800Hz, 1100Hz ¢
High Cut Filters: 1100H2. 1600Hz, 2500Hz

UHF/VHF Mobile Antennas

Premium quality, high-gain design. Special
tilt-over feature for added convenience

@mcm 858 E. Congress Park Drive
COMMUNICATIONS Centerville, Ohio 45459
Exclusive U.S. Agents for these Daiwa products

Automatic Antenna Tuner
CNA-2002

Leading the way in convenience is the
Daiwa CNA-2002 2.5 kW (PEP) Automatic
Antenna Tuner. Cross-Needle Metering and
optimum matching in under 45 seconds
make it the perfect compliment to any state-
of-the-art amateur station

ORI 10  ars e e

Frequency range: 3.5-30MHz including WARC
bands ® Tuning Time: less than 45 seconds ¢ Power
rating: SSB - 2.5kW PEP, CW - 1kW (50%duty), AM
500 watts, RTTY, SSTV - 500 watts ¢ Qutput Imped-
ance: 15-250 ohms (unbalanced) ® Dummy Load:
100 watts/1 minute (instalied) ® Metering Ranges:
Forward power - 20/200/2000 watts, Reflected
power - 4/40/200 watts, SWR - 1:1 - infinity ¢ Power
requirements: 11-16vdc @ 200ma

Manual Antenna Tuners
CNW-518 / CNW-418

The serious amateur wants to achieve the
best antenna match possible. That's why
DAIWA offers two manual antenna tuners
that maximize power transfer—and offer
cross-needle metering as well

CNW-518 - Frequency range: 3.5-30MHz inciuding
WARC bands ¢ Power rating: 1kw CW (50% duty) ®
Output Impedance: 10-250 ohms {unbalanced)
Insertion loss: less than .5dB

CNW-418 - Same as above except - Power rating:
200 watts CW

i

DAS00 - Gain: 2.7dB at 146MH2z, 5.5dB at 440MHz
Length: 960m/m ¢ Dual Band

DA100 - Gain: 4.1dB e Length: 1,360m/m e 146MH:
DA200 - Gain: 5.2dB ¢ Length: 1,870m/m  146MHz

Dealer inquiry invited

Infrared Cordless Microphone
RM-940
DAIWA ingenuity is also evident in the RM-
940, an Infrared cordless mobile micro-
phone system. Audio and transmit/receive
switching are carried on a safe infrared
beam. Experience the freedom of cordiess
mobile operation. Ask your Daiwa dealer for
a demo today

Microphone: Electret Condenser type ® Continu-
ous Operating Time: 5 hours minimum ¢ Charging
time: 8 hours max ¢ Usable Distance: 35 feet -
microphone to sensor © Power requirements: Con-
troller - 13.8 vdc Microphone - 2.5 vdc.@
30 ma

Speech Processor RF-670
DAIWA innovative thinking led to the devel-
opment of the RF-670 Photocoupler Speech
Processor. Its unique design gives your sig-
nal the boost it needs to cut through
bothersome QRM. Get RF-type processing
performance with the RF-670's economic
photocoupler design

Clipping Level: 20dB max ¢ Frequency response:
300-3000Hz (-10dB) e Clipping Threshold: less
than 2mV at 1kHz ¢ Bandwidth: 2400Hz at 6dB
down e Distortion: less than 3% at 1kHz, 20dB clip ¢
Outputlevel: 40mV max » Mikeimp.:600-50k ohms ¢
Power requirement: 13.5v @ 60ma ¢ Dimensions:
90 x 25 x 93 m/m

Gutter Mount

GM500 - Frequency Range: 1.8MH2z-500MHz ¢
Power Rating: 1kw ® Dimensions: 86W x 54H x 37D
m/m

DAIWA

Amateur Radio Innovations

v 451



Bill Melske, a ham who hails from the New York area,
launches his Craftaire Viking of 3-meter wingspan.

counted. This is because
they are better prepared.

As each ham is called to
the launch area to fly, he
collects his transmitter
from the Impound Table.
(All transmitters remain im-
pounded except when in
use in the contest, avoiding
jamming through acciden-
tal use) It carries two col-
ored streamers on its anten-
na; one color is black, de-
noting a six-meter operating
band, and the other color
shows which frequency it
uses in that band. Also,

most hams use a Thermic
Sniffler, a telemetry system
which senses temperature
changes (indicating thermal
currents) and radios them
to the pilot. This rig oper-
ates in the low end of the
two-meter band. The use of
the six-meter uplink and
two-meter downlink is
restricted to hams with a
Technician or higher-class
license

At the launch area, the
ham connects his plane to
the towline by a hook
mounted on the bottom of
the fuselage. He then

Joe Bertin WD8PRG operates a winch-line retrieval system
which returns the towline to the launch area for another
launch.

22 73 Magazine ¢ August, 1981

W

G 5 vt ok

Don Goodwin WA2FRO puts his 100-inch-span Aquila on

the tow line. The plane carries a Thermic Sniffler and is
guided by an R/C rig on 53.3 MHz.

moves up to the winch unit
and steps on a foot switch.
This engages a motor and
drum assembly which
winds in the towline and
tows the plane into the air.
At “top of the launch”
about five- to six-hundred
feet up, the line is dropped
by radio command and the
line falls to earth for the
next launch. Meanwhile,
the plane banks away to
begin its search for lift.

Without finding a ther-
mal, most sailplanes will fly
no longer than about three
and a half minutes. Finding

these thermals is the basis
of the contest, and the
pilot’s ability to locate and
gain maximum height from
each thermal is what the
game is all about. A thermal
is an invisible column of ris-
ing air which originates just
above the earth.

A dark area such as a
parking lot, farm field, high-
way, or the roof of a build-
ing absorbs more heat than
its surroundings. This heat
1s passed to the air just
above it and the air begins
to rise. As this bubble of
warm air rises, cooler air is
drawn in to replace it and to

Dave Burt of Indiana, Pennsylvania, adjusts the controls of
his original design “Penn-Fli" 1 2-foot-span sailplane.



The right design — for all the right
reasons. In setting forth design pa-
rameters for ARGOSY, Ten-Tec engi-
neers pursued the goal of giving
amateurs a rig with the right features
at a price that stops the amateur
radio price spiral.

The result is a unique new trans-
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
of a switch), a rig with the
right bands (80 through 10
meters including the new 30
meter band), a rig with the
right operational features
plus the right options, and
the right price for today’s
economy—just $549.

Low power or high power,
ARGOSY has it. Now you
can enjoy the sport and
challenge of QRPp
operating, and,
when you need i,
the power to stand
up to the crowds in
QRM and poor
band conditions.
Just flip a switch to
move from true
QRPp power with
the correct bias
voltages to a full
100 watt input.
New analog
readout design.
Fast, easy, reliable,
and efficient. The
modern new
readout on the
ARGOSY is a
mechanical de-
sign that in-
stantly gives you all significant figures
of any frequency. Right down to five
figures (+ 2 kHz). The band switch
indicates the first two figures (MHz),
the linear scale with lighted red bar-
pointer indicates the third figure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(tens and units). Easy. And effi
cient—so battery operation is easily
achieved.

The right receiver features. Sen-
sitivity of 0.3 uV for 10 dB S+N/N.
Selectivity: the standard 4-pole
crystal filter has 2.5 kHz bandwidth

Other cw and ssb filters are available
as options, see below. I-f frequency
is 9 MHz, i-f rejection 60 dB. Offset
tuning is + 3 kHz with a detent zero
position in the center. Built-in notch
filter has a better than 50 dB rejec-
tion notch, tunable from 200 Hz to
3.5 kHz. An optional noise blanker of

Here’s a Concept
You Haven’t Seen
In Amateur Radio
For A Long Time—
Low Price.

-

TEN-TEO, AROOSY

New TEN-TEC Argosy
$549

the i-f type has 50 dB blanking
range. Built-in speaker is powered
by low-distortion audio (less than 2%
THD)

The right transmitter features. Fre-
quency coverage from 80 through
10 meters, including the new 30 me-
ter band, in nine 500 kHz segments
(four segments for 10 meters), with
approximately 40 kHz VFO overrun
on each band edge. Convertible
power: 100 or 10 watts input with

utes on all bands. 3-function meter
shows forward peak power on
transmit, SWR, and received
signal strength. PTT on ssb, full
break-in on cw. PIN diode an-
tenna switch. Built-in cw sidetone
with variable pitch and volume. ALC
control on “high” power only where
needed, with LED indicator.
Automatic normal sideband
selection plus reverse. Nor-
mal 12-14V dc operation
plus ac operation with op-

tional power supply.
The right styling, the right
size. Easy-to-use controls,
fast-action push buttons, all
located on raised front
panel sections. New meter
with lighted, easy-to-read
scales. Rigid steel chassis,
molded front panel with
matching aluminum top,
bottom and back
Stainless steel tilt-
up bail. And it’s
only 4" high by
91," wide by 12"
deep (bail not ex-
tended) to go any-
where, fit any-
where .at home, in
the field, car, plane

or boat.

The right acces-
sories—all front-
panel switchable.
Model 220 2.4 kHz
8-pole ssb filter $55;
Model 218 1.8 kHz 8
pole ssb filter

$55; Model
217 500 Hz cw
filter $55;

Model 219 250
Hz cw filter $55; Model 224 Audio
cw filter $34; Model 223 Noise
blanker $34; Model 226 internal Ca-
librator $39; Model 1125 Dc circuit
breaker $10; Model 225 117/230V
ac power supply $129; Model 222
mobile mount, $25; Model 1126 lin-
ear switching kit, $15.

Model 525 ARGOSY —— $549.
Make the right choice, ARGOSY—
for the right reasons and low price.
See your TEN-TEC dealer or write.

el

TEN-TEC N

SEVIERVILLE, TENNESSEE 37862

and a 2.7:1 shape factor at 6/50 dB. 100% duty cycle for up to 20 min-

73 Magazine ¢ August, 1981 23



STOP RF
SPILLOVER:

You may be losing up to half the available
output from your vertical gain antenna

because of RF spillover. The amazing
AEA Isopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled “gain” antennas.

CALL TODAY

BRITT’S

2-way Radio Service
2508 North Atlanta Road

Belmont Hills Center
Smyrna, Georgia 30080

Phone (404) 432-8006

AEABrings you the
Breakthrough!

be heated itself. This results
in a column of air which
leans over and drifts down-
wind while going up.

Since all this is invisible,
the only way a pilot can tell
if his plane is near one is to
watch its movements. A
sudden change of direction

or wobbling of the wings
means that the plane has
entered the turbulent air
around the thermal. If the
plane is some distance from
the pilot, identifying and
staying with the thermal
can be difficult. Hams have
a better way. Their Ther-

Gene Shelkey from Scottdale, Pennsylvania, gets some help
to launch his scale-model Schweitzer sailplane. It is an
11-foot span, 6 V2-pound flying weight craft complete with
pilot figure and full interior.
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mic-Sniffler rigs send an
audio tone of about 850 Hz
which indicates steady
flight. When the plane
enters a thermal, the tone
rises—at a rate determined
by the degree of the change
in altitude. All else be-
ing equal, the higher the
tone, the faster the plane
will go up. If the plane hits a
downdraft (colder air), a
much lower tone alerts the
pilot to steer away toward
better air. By listening to
the tone, the pilot can find
a thermal, center the plane
init, and keep it centered as
the thermal drifts down-
wind. This is obviously far
more efficient than guess-
ing from a thousand yards
away

Having worked the ther-
mal for the required time
the sailplane is then flown
back to the landing area
This part of the flight is very
important and can add ten
to fifteen percent to the
pilot’s total score. The land-
ing circle has a length of
tape nailed down at its
center point, and scores are
marked on it from 100 in
the center to zero at the
end. The plane must land as
close to the center of the
circle as possible, and the
score is read where the tape
touches the plane’s nose.

Each pilot will fly four
flights like this during the
day. Because there are only
seven R/C frequencies for
non-hams, there is a long
wait between rounds for

PP &

those without an amateur
ticket. Hams, on the other
hand, have five R/C fre-
quencies in the top of the
six-meter band, and since
there are fewer hams, this
makes the wait between
rounds much shorter for
them. As the best lifts occur
between 10:00 am and 2:00
pm, being able to choose
when to fly is an added ad-
vantage for the ham

At a large contest such as
the one at York, the flying
isn‘t completed until late
afternoon, at which time
the awards and trophies are
passed out. It should be no
surprise that hams take
home a large share of the
hardware. By using their
electrical and mechanical
skills to prepare the aircraft
and their license privileges
to operate them with confi
dence in the uplink control
and efficiently through te-
lemetry, they are well pre-
pared, and scores show it
They also have the satisfac-
tion of knowing all about
their radios as well as their
aircraft; they haven’t just
assembled store-bought
items and made them work
together in harmony

The road home is made
shorter by the chatter on
the area repeater about
missed landings, new
model designs, better

radios, and the feeling that
win or lose, you have en-
joyed the companionship
of a great bunch of
people. l

Cerry Zeigenfuse from Eastern Pennsylvania flies his Pierce
Paragon on six meters at the 1980 contest at York.
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The new pacesetter

for tribander performance
For the new age

— | of satellite DX

Handie Powerl
35W, Charger, Preamp
See your
KLM dealer

MA-35BL

Maximum gain,
across the whole band

Broadbanded
hi-performance | Verticals

KLM’s
“BIG STICKERS”

Plus much, much more!
Write for a complete catalog

KLM P. O. Box 816, Morgan Hill, CA 95037

(408) 779-7363
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The Supernova Station Organizer

— in this project, four into one will go!

F.T. Marcellino W3BYM
13806 Parkland Drive
Rockville MD 20853

Itwas on Roanoke Island,
located near the Outer
Banks of North Carolina,
where | first met Dick

Schultes WB2PEF from
Cherry Valley, New York.
Dick had brought his HW-8
plus tuner and bridge with a
box of coaxial cable and
antennas for a week of ham
camping on the island.
Being thoroughly satis-
fied with the simplicity of
operating the HW-8, | pur-
chased one for my own
camping usage. However,

instead of WB2PEF’s multi-
ple-box station, | wanted
just one additional box hav-
ing as many conveniences
as possible.

Thus, the Supernova was
created. This device has
four functions which en-
hance the operation of my
QRP station. It contains an
ac power supply, keyer,
transmatch, and swr bridge.

Photo A. The completed Supernova.
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The keyer circuit uses the
Curtis 8044 chip which is
suitable for portable oper-
ation and readily adapts to
a set of paddles.

The rf department was
planned for use with a
40-meter half-wave dipole,
center-fed with 50-Ohm co-
axial cable. Multiband op-
eration on 20 and 15 meters
is aided by a built-in trans-
match combined with a
unique swr bridge.

Front-panel controls in-
clude a speed control for
the keyer and a spring-re-
turn toggle switch for key-
ing the rig during tune up.
The FWD and REV selector
and sensitivity controls are
located under the swr in-
dicator. The opposite side
of the panel contains the
voltmeter and power ON
control, giving a well-bal-
anced professional appear-
ance to the panel.

The cabinet for the proj-
ect was retrieved from my
junk box and measures ‘8"
X 4-1/2” X 4”. The front
panel and inner chassis
were fabricated from scrap
sheet aluminum. The trans-
match and swr bridge were



shielded within a 3”7 X 4"
X 5” minibox provided
with a removable top sec-
tion. The bottom section at-
taches to the inner chassis
using sheet-metal screws.
Rf input and output con-
nectors plus a wing-nut
ground terminal are mount-
ed to the side of the bottom
section. This bottom half of
the minibox was modified
by removing the front side
to provide panel clearance
for the transmatch and swr
components.

The inner chassis was
constructed with a rear-
apron dimension of 7/8”,
which is sufficient to ac-
commodate the various
rear-mounted parts. These
included: two 1/4” phone
jacks for the keyer input
and output, a twisted pair
of #16 AWG wires 24" long
with battery clips, fed
through a 3/8” grommet for
storage-battery operation, a
DPDT toggle switch wired
in parallel for selecting
either battery or ac opera-
tion, and another twisted
pair of the same size and
length terminated with the
HW-8 power connector.
Next in line are the two
fuses, one for protecting
the battery circuit and the
other the ac circuit. Finally,
the input ac wires enter the
apron through another 3/8”
grommet. It was a tight fit,
but | felt that all of these in-
puts and outputs plus other
components were impor-
tant to maintain complete
control and flexibility from
my QRP station.

For travel purposes, the
three power cords can be
coiled and stuffed into the
back of the unit between rf
box and the power trans-
former. In addition, the XYL
contributed to the effort
with a set of custom-made
covers using some old
towels. A close color match
to the HW-8 was obtained
by spraying the cabinet
with #204 Ford-green
engine enamel and the
front panel with DS-GM
#283 pastel green. These

Photo B. Rear view of the Supernova.

paints are available from
your local automotive-
parts outlet.

Power Supply

The ac power supply is a
standard circuit using a
126V ac at 1.5-A trans-
former and a full-wave rec-
tifier. With the capacitor-
input filter, the input volt-
age to the LM340-15 regula-
tor is about 17.6 V dc, giv-
ing a voltage differential of
2.5 V dc across the regula-
tor. During keying periods,
the voltmeter shows a
steady indication very near
15 V dc. For good regula-

tion and minimum ripple, a
large amount of capacity
was required, as shown in
the circuit diagram.

The plus 15-V dc regulat-
ed voltage is connected to
the rear-panel selector
switch. Notice that the volt-
meter is wired to the arm of
the switch. This allows
monitoring of either the ac-
supplied 15 V dc or the
storage-battery voltage.

Keyer

I’'m accustomed to using
a set of paddles in my
shack, so 1 made this a re-
quirement for my QRP rig. |

8.2
b3

<

z
™

5000

chose the Curtis 8044 chip
because of its compactness
and low operating power.
See Fig. 1.

Since the HW-8 has its
own sidetone generator,
there was no need to use
the 8044’s generator circuit.
Therefore, pins 11, 12, and
13 were not used. The sup-
plied data sheet showed
Vdd max to be 10 V dc. This
presented a small problem
since | would be using
either 12 or 15 V dc. A one-
Watt, 8.2-V dc zener and a
series resistor provided a
simple solution.

The output of the 8044

» TOP.S. (412 OR+I5V)
»
CRS
IN9I4
i
» 22,7 S00K
35V wTG
YR
CRY ¢ CR6 0K
1
3 IN9I14 A IN9I4
e J
oKk OUTPUT
oot 2 ) Mra
100K g %
CR2 3 ! NPN
I Y9 * {
d 13
= 7 8044 =
- 12 Y e
o RS Al ook, & SENE " St
IN9I4 SPRING K .22
= TUNE \ RETURN |
7 10 TOGGLE ca7
DASH wen B 3 = s ? S
INSI4
TO PIN # 16 et
(+8.2v) 100 K 500K
[ jSPEED
5-50 WPM

Fig. 1. Keyer circuit.

73 Magazine ¢ August, 1981 27



Photo C. This bottom view of Supernova shows the power
supply components on the left and the keyer parts on the
right. Across the bottom are the various inputs and outputs.

drives an ordinary NPN
transistor on the keying
line. When either the dot or
dash paddle is active, the
collector of this transistor
will transfer from 8.2 V dc
to near ground potential
thereby turning on the
transmitter. Notice that on-
ly one keying wire is re-
quired to the HW-8. The
other connection is sup-
plied by the power ground
wire.

The circuit for the keyer
shows several diodes. Do
not omit these diodes—
they have a definite pur-

TRANSCEIVER

pose. As stated in the Cur-
tis data sheet,' this chip
uses CMOS technology;
and although not stated in
the data sheet, the device
could be susceptible to
electrostatic discharge
(ESD). Admittedly, the
level of zapping voltage
may be higher than for an
unprotected MOS device,
but you nevertheless
should exercise caution
during handling.

I recommend that the
entire keyer circuit be fab-
ricated using all the diodes
called for, and with all wir-
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Photo D. This view of the swr bridge shows the main rf wire
covered with black insulation. Notice the wire reversal on

the lower winding.

ing to jacks and power sup-
ply completed, prior to
inserting the 8044 into its
socket. Photo C shows the
parts layout which | used
The weight control is
board-mounted and ad-
justable through a hole in
the case bottom

When you are ready to
install the chip, place the
palms of both hands on the
chassis. This will discharge
any accumulated body
charge and place you at
the same potential as the
chassis. Remember that
after removing the chip

Lt ANTENNA

*— #12 SOLID —»

O

A~ 330 REV.

|

¥ 150 pt
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Fig. 2. Power supply, swr bridge, and transmatch. T1 uses two three-turn windings of #28
enamel on a Fair-Rite Products #638M T-L core. Windings are laid on in the same direction.
L7 consists of 30 turns of #18 enamel on an Amidon #T-106-2 core.
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from its black conductive
foam, it becomes vulnera-
ble to ESD damage.

Next, grasp the chip on
its bare sides (never the
lead sides) and install it in-
to the socket. These are
relatively simple precau-
tions that could save your
device from damage. Per-
sonally, I’d rather use a lit-
tle caution than mail an-
other sixteen bucks to Cur-
tis Electro

Swr Bridge

The swr-bridge circuitry
is a modification of a cir-
cuit which l've used in the
past on some CB equip-
ment.? All components are
attached to a piece of perf-
board mounted in the rf
box. The main rf conductor
a#12 AWG wire, is secured
to the board and serves as
the board mount when sol-
dered into the rf connector.
See Photo D for details

This circuit requires two
3-turn windings on a toroid
core to form a transformer
with the main rf conductor.
Once the windings are
phased properly, a SPDT
toggle is used to transfer
the indicator circuit from
FWD to REV. Both windings
are wound on the core in
the same direction using
#28 enamel-covered wire



Phasing is done by reversing
the two wires for the REV
winding. The bridge com-
ponents were arranged in
an orderly fashion with no
great concern given to
bridge symmetry. The
bridge has been checked
against my commercial swr
bridge with no difference
detected at QRP levels.

Transmatch

This circuit is a basic
transmatch configuration’
using a broadcast transistor
transistor-radio dual capac-
itor, a standard single-gang
capacitor, and a core induc-
tor. See Fig. 2. The inductor
was constructed using 30
turns of #18 enamel-
covered wire with 12 taps,
spaced about every two
turns. An air inductor could
be used, but it would oc-
cupy considerably more
space. The diameter of the
completed core inductor
approximated the size of
the ceramic wafer on the
rotary switch. This proved
to be beneficial because
after bending the switch
solder lugs parallel with the
wafer, wires from the 12
taps slipped into the lugs.
See (Photo E) for details.

Operation

The Supernova is simple
to operate and, when com-
bined with the HW-8, the
two units become insepar-
able. Whether in my home
shack or in some remote lo-
cation, | have experienced
a satisfaction that only a
QRP operator could ap-
preciate.

When placing my station
on the air, | have found that

61265.

Hollywood CA 91607.

Component Sources

T1—#638MT-L, Fair-Rite Products, available for $1 and an
SASE from William Vancura, 4115 35th Ave.,, Moline IL

time is saved by first tuning
up the HW-8 into a dummy
load on the band of my
choice. With the swr bridge
set to read reflected power,
adjust the transmatch for a
minimum indication. Use
the sensitivity control to
maintain meter deflection

near midscale for these ini-
tial adjustments. For maxi-
mum transfer of rf power,
use the least amount of in-
ductance while tuning for a
1:1 match.

When you have obtained
the best possible match,
switch to FWD and set the
meter to full scale. While
the transmitter is still keyed
readjust the loading control
on the HW-8. The power
meter on the rig will peak,
with simultaneous peaking
of the swr meter, indicating
proper rf coupling to the
antenna. The sensitivity
control may now have to be
reduced somewhat to main-
tain the full-scale reading.
The correct swr ratio can
now be read when the
switch is placed in the REV
position.

The Supernova has per-
formed better then ex-
pected. The transmatch
loads the 40-meter dipole
with near 1:1 ratios on 40,
20, and 15 meters. In the
evenings when 20 and 15
are open, | can work from
coast-to-coast with respect-
able signal reports. | have
operated the two units from
my 12-V dc storage battery
or commercial power. The
ability to transfer between
power sources proved very
convenient during unsched-
uled power outages.

| designed the Supernova

L1—#T-106-2, Amidon Associates, available for $1.50 plus
$1.50 shipping. Amidon Associates, 12033 Otsego St., North

Keyer-On-A-Chip — #8044, Curtis Electro Devices, Inc., avail-
able for $14.95 plus $1.75 shipping direct from the factory: x
Box 4090, Mountain View CA 94040.
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RTTY
Demodulators

® Keyboard activated switch for break in operation
® Individual tuning meters and LED's for quick,

FSK-1000 "~

ready to copy!

logic signals
® Three shift coverage without straddle tuning

® Input bandpass preselector using active filters

® High voltage loop keyer output

® Selectable bandwidths give you optimal Baudot
® Autostart built in

interface but is a fine stand alone unit
e Easy computer interface with RS-232 or 5 volt
or 110 Baud ASCII copy

accurate tuning
® Three shift AFSK keyer plus narrow shift CW ID

® Fully wired and tested
® The FSK-500 is the best demodulator available

This RTTY demodulator is designed for computer

FSK-500:.
Order direct on Visa or MC
700 Taylor Road

for under $500.00 (Except for our FSK-1000')

® Positive tuning with meter and LED's

Columbus, Ohio 43230

T Call (614) 864 2464

to enhance my HW-8 while
keeping component cost at
a minimum and operation
simple. | believe these goals
were satisfied, and hope
I've contributed in a small
way to the big thrill of QRP
communication.l

References

1. 8044 Keyer Data Sheet, Cur-
tis Electro Devices, Inc., revised
February 23, 1979.

2. “High Sensitivity Swr Meter,’
Popular Electronics, October,
1979.

3. “The Super Transmatch,” 73
Magazine, July, 1976.

Photo E. This top view shows the swr bridge on the left in
the same box with the transmatch. The ac power supply
parts are on the right side with two of the large filters.
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Tim Daniel N8RK
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Kenwood’'s TR-9000

— the multi-mode 2-meter rig
that's making SSBers out of VHFers

f we had to choose one

word to describe Ken-
wood’s TR-9000, a multi-
mode two-meter trans-
ceiver, that word would be
flexible. In two months of
use, we have put this rig to
the test as an FM station at
home, made it a mobile
traveling companion, and
used it to enjoy the fun of
SSB mountaintopping. All
this flexibility comes in a
box that is no bigger than
most conventional FM-only
units

Tuning, Scanning,
And Searching

Each TR-9000 user will
discover a favorite way to
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select operating frequen-
cies. You can use the main
tuning dial, stepping across
the band in 100-Hz, 5-kHz,
or 10-kHz steps. The same
thing can be accomplished
with the up and down
switches on the micro-
phone. If operating is con-
fined to a handful of fre-
quencies, then the memory
channels may be preferred.
There is even a special odd-
ball channel that allows
you to use nonstandard re-
peater splits.

Three types of searching
and scanning can be used.
“Autoscan’” is an FM-only
means of scanning the en-
tire band. If a signal is pres-

naNwWhOD

Kenwood’s TR-9000.

ent, the scanning stops and
then restarts when the sig-
nal drops. Pushing either
the hold switch or the PTT
switch returns the rig to nor-
mal operation. The second
kind of scanning is “free
scan,” in which the band is
swept without stopping. An-
other version of free scan
gives the user "“search” ca-
pability in the SSB and CW
modes. A 10-kHz segment is
repeatedly searched in
100-Hz steps. That way you
will be aware if there is any
activity on what might oth-
erwise be a dead band

The ten front-panel con-
trols devoted to frequency
selection take some getting

used to, but the remaining
seven knobs are self-explan-
atory. They give you RIT,
volume control, squelch,
etc

Looking Inside

Before giving the details
of what we liked and dis-
liked about the TR-9000, it
might be worthwhile to
look at the rig’s innards.
There are eight circuit
boards, filling almost every
available square inch of
space. The frequency selec-
tion and control blocks fill
three of the boards. The ma-
jority of the remaining cir-
cuitry is found on the trans-
mitter and receiver cards.
Three smaller boards hold
the transmitter power am-
plifier, carrier oscillator for
SSB/CW, and sidetone oscil-
lator.

The TR-9000’s flexible
frequency selection stems
from the use of a 6500
based microprocessor sys-
tem. The magic takes place
in one chip that contains
the memory, central pro-
cessor, and much of the
support circuitry. The mi-
croprocessor has sixteen
data lines that drive the
phase-locked-loop unit
where the frequency syn-
thesis takes place.

The contents of the mi-
croprocessor’'s memory are
lost if the power is discon-
nected, requiring the user
to reprogram his favorite
frequencies. If the rig is
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Bottom view of the TR-9000.

connected directly to a bat-
tery, the TR-9000’s comput-
er will keep operating even
if the power switch is in the
off position. This backup
function consumes about
2.5 mA, so the rig can be left
in the car for several weeks
without causing appreci-
able battery drain. Since
the computer is always on,
it is important that the radio
be disconnected before the
vehicle is jump-started or
an external battery charger
is used

A close examination of
the TR-9000’s schematic re-
vealed that cost-cutting
measures had been held to
a minimum when the rig
was designed. Unlike some
of the earlier all-mode two-
meter rigs, Kenwood’s lat-
est whiz-bang box has sepa-
rate filters for SSB and FM.
The dual-conversion receiv-
er for FM offers one level of
selectivity, while the single
conversion SSB/CW circuit
has a narrower bandwidth,
This allows you to have
your cake and eat it, too.

CW operation is en-
hanced by a “fast” agc
that automatically returns
to a slow constant when the
rig is switched to SSB. A
noise blanker is available
for SSB or CW receiving
and helps to reduce the
plague of impulse ignition
noise. Another SSB/CW-
only feature is the RIT,
which offers as much as 1
kHz of plus and minus off-
set. Transmitting on CW
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can be awkward since the
T-R switching must be done
with the microphone’s
push-to-talk switch or with
a “standby” switch of your
own devising. Accommoda-
tions for full or semi-break-

in CW operation are not to
be found.

The TR-9000’s transmit-
ter circuitry features a pre-
set microphone gain for
SSB operation. The alc and
mike gain circuits are fac-
tory aligned for a “‘normal”’
voice and may need some
tweaking by the operator
who whispers or shouts into
the microphone. Unfortu-
nately, the instruction man-
ual only shows where the
controls are located—not
how to adjust them. A rear-
panel connector is provid-
ed for FM operators who
desire to use a touchtone™
pad. An 8-volt supply is
available at this connector
when the rig is in the FM
mode

The TR-9000’s final pow-
er transistors provide 10
Watts of output in the high-
power FM and CW modes
and approximately 10
Watts PEP out for SSB. The
energy-saving low-power
position reduces the output
to slightly more than a
Watt. Our tests showed
these power levels to be
consistent from 1433 to
148.7 MHz, allowing MARS
and CAP coverage.

Like other radios using

Top view of the TR-9000.

solid-state finals, the
TR-9000 employs a protec-
tive circuit that reduces the
transmitter’s output power
when the antenna is some-
thing other than a nominal
50-Ohm load. Our tests
showed that no appreciable
power reduction occurred
until the swr exceeded 2:1

The instruction manual
that accompanies the
TR-9000 is in keeping with
the tradition of providing
basic operational instruc-
tions and little else. The six
methods of frequency se-
lection and searching are
described with moderate
clarity, but it takes several
minutes of study and exper-
imenting to get the hang of
things. The manual’s text is
supported by a number of
drawings that show the do’s
and don’ts of installing the
rig. Information about ser-
vicing is nonexistent except
for warnings not to play
with the radio’s insides. A
service manual is available,
however.

We previously noted that
operating the TR-9000 in-
volves some compromises,
especially in the SSB and
CW modes. Perhaps an ex-
planation is in order. Until
recently, multi-mode two-
meter rigs were scarce and
expensive. VHF diehards re-
lied on receiver and trans-
mitter converters. This
meant tying up an HF sta-
tion and dealing with ca-
bling and switching hassles.

The benefits of this ap-
proach include a more so-
phisticated receiver and the
opportunity to have VOX,
variable mike gain, and sim-
ilar goodies. Which ap-
proach is better? That de-
pends on your needs.

For 73 Magazine staffers
who have a drive-up moun-
tain ten minutes away, the
all-mode radio was the an-
swer. Most of the time it re-
sides in a mobile setup, be-
ing used on the local re-
peaters. When the two-me-
ter SSB bug hits, we toss a
small beam into the car and
head for the mountain. In
no time flat, we are having
a blast talking to SSB ops
up and down the eastern
seaboard. Future plans call
for the TR-9000 to be
pressed into service as part
of an OSCAR satellite sta-
tion. We can’t vouch for the
rig’s applications in weak-
signal work like moon-
bounce or scatter, but it
does do a good job of meet-
ing our FM and mountain-
topping needs.

Odds and Ends

Several matching acces-
sories can accompany your
TR-9000. The PS-20 is a
12-volt power supply, good
for 4.5 Amperes. A match-
ing external speaker, the
SP-120, is a nice addition for
fixed station operation, as is
the system base, B0-9. It has
a memory backup power

Continued on page 101



Alaska Microwave Labs

A43IS E.STH STREET — DEPYT. 73

ANCHORAGE. ALASKA 995Da
(907) 338-0340

» 406

TRANSISTORS

FT4.5GHZ
MRF911 FT5.0GHZ $4 00
BFR90 FT50GHZ $3 00
BRFI1 FT5.0GHZ $3 50
NEC FT4.5GHZ $3.25

MRF901

NEC 02135 FT4.5GHZ
TYPE NF 2.708 MAG 1208 @ 2.0GHZ $5 00
NEC 64535 FT78 5GHZ

NF 2 0DB MAG 15D8 @2 OGHZ

HOT CARRIER DIODES

MBP101 UHF-MICRO $1.50
ND4131 4GHZ NF 5.75D8 521 00
HN-14GHZ NF 6.508 $2.00

CHIP CAPACITORS

1.2.22.33.47.68.10.18
22.27.47. 100. 120. 180
220. 270. 330. 390, 470. 560
680. 820. 1K. 1.2K_ 18K
3.9%. 8.2K. 10K. 100K

TEFLON CIRCUIT BOARD

APPROX. 3.25 x5.0"x 010
APPROX 3.25" x5.0" x 312 $6 50
APPROX. 3.25" x 5.0" x 0625 $10 50

FEED-THRU CAPACITORS

1000 Pt SOLDER TYPE $ 50
470 Pt SOLDER TYPE $.50

DUAL GATE MOSFET

RCA 40673 $1.50

GaAs FETS

MGF 1400 NF 2.0D8
@ 4GHZ MAG 15D8 $28.50

MGF 1412 NF 0.8DB

@ 4GHZ MAG 18 DB

CHIP RESISTORS

SET OF 3 1% CHIP RESISTORS FOR

50 OHM T NETWORK 308 PAD 56 00

COAX CONNECTORS

SMA Chassis Mount Square Fl
SM s Mour F $8
5M Mount p $6
SM AG-§ $6
SM/ )

SMA Piug for 1

X BAND COMPONENTS

GUNN SOURCE 10.525 GHZ 10+/-5MW
WR-90 WAVEGUIDE MOUNTING $37 (
IMPATT SOURCE 10.5 10.55GHZ
501/-20MW WR-90 MOUNTING $39.00
FILTER/MIXER 8.2 to 12.4GHZ
WR90 MOUNTING $30.00
HORN ANTENNA 18+/-1D8 GAIN AT
10.525GHZ WR-90 MOUNTING
WAVE GUIDE FLANGE WR-90

SILVER PLATING KIT

Wwill plate Copper. Brass. Bronze
Nickel. Tin. Pewter. Gold and most
white metal alloys

RF CABLE

141 Semi-ngid Cable, Approx. 24 DB
Loss per 100 ft @ 4GHZ. Price is per
1t +/-* inch max length is 5 ft

Other lengths by special order

G
41 Semi-rigid

DD—VISA—-MASTERCHARGE

~ See List of Advertisers on page 114

HI-Q BAL%}JN

« For dipoles. yagis. inverted
vees & doublets

* Replaces center insulator "}' »‘/\)

* Puts power in antenna 7 "!

« Broadbanded 3-40 MHz

» Small. lightwerght and HI-Q
weatherproof Balun

« 1.1 Impedance ratio

o For tull legal power and more
¢ Helps eliminate TVI

* With SO 239 connector

$10.95 g
HI-Q ANTENNA

CENTER INSULATOR

€

Small, rugged. hightweight

weatherproot
Replaces center insulator
i Handles tull legal power
% and more

$5.95 with SO 239 connector

HI-Q ANTENNA
END INSULATORS

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

May be used lor

* (1 wi
5495 eEnd c
antenrnas
« Construchon of antenna load
ing coils or multiband traps

DIPOLES

Potent No
4091230

WITH HI.Q
PRICE WITH CENTER
MODEL  BANDS LENGTH  HI-Q BALUN  INSULATOR
Dipoles
D-80 80,75 130 $28.95 §2495
D-40 40,15 66 25.95 21.95
D-20 20 49 24.95 20.95
D-15 15 22 23.95 19.95
D10 10 16 22.95 18.95
Shortened dipotes
SD-80 80,75 90 31.95 27.95
SD-40 40 45 28.95 24.95
Paralie) dipoles
PD-8010  80,40,20,10,15 130 89,05 35.95
PD-4010 40,20,10,15 66 33.95 29.95
PD-8040 80,40,15 130 35.95 31.95
PD-4020 40,20,15 66 29.95 25.95
Dipole shorteners - only. same as included in SD models
$-80 80,75 $11.95 pr
$-40 40 $10.95 pr

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

Antenna accessories—available with antenna orders
Nylon guy rope 450# test 100 feet $3.49
Ceramic (Dogbone Type) antenna insulators .70 pr
S0-239 coax connectors 55

All prices are postpaid USA 48
Availabie at your favorite dealer or order direct from

Dealer Inquiries Invited

Van
Gorden Sy
Engineering

BOX 21305, S. EUCLID, OHIO 44121

HUSTLER
HF MOBILES
DELIVER
FIXED STATI
PERFOR

Hustler HF antennas deliver
outstanding signal reports —
wherever you're mobilel

Design your own HF mobile
from a full selection of top-
quality; U.S-made stainless
steel ball mounts, quick dis-
connects, masts, springs, and
resonators. You can cover any
é1o-80-meter band. Choose
from medium or high power
resonators with broadest
bandwidth and lowest SWR for
optimum performance onany
band. Easy band change and
garaging with Hustler’s fold-
over mast, too.

Ask any ham — the bes H
moblles on the road comre
t-om: Hustler — still the

skandard of performance.

3275 North "B” Avenue
Kissimmee, Florida 32741

o MRTATOON. Company
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Paul Grupp KA1LR
73 Magazine Staff

Butternut's HF5V-lll Vertical

— this one really does work equally well
inall directions

he trap vertical antenna
is an oft-maligned
radiator of rf, but, in truth,
it has a few things going for
it. It is ideal for the beginner

who wants to sample the
activity on all the bands
without making his back-
yard look like the high-wire
act at the circus or spend-

r

e ’-“.}h- "

.[
8

The Butternut HF5V-111 vertical antenna.
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ing a lot of money. Properly
installed, the vertical can
even be reasonably effec-
tive! Truly, the trap vertical
is not just for beginners. A
roof-mounted vertical is of-
ten the only answer for
hams with a shortage of real
estate who crave 160-, 80-,
and 40-meter operation.
The low angle of radiation
of a vertical has better DX-
catching potential than a
dipole, and contesters have
found the vertical to be ex-
cellent for checking activ-
ity off the back and sides of
a directional array. Many a
long-path DX opening has
been missed because a sta-
tion did not do this sort of
checking! | frequently use a
vertical to make sure that
my beam is headed in the
right direction. Flip back
and forth between the
beam and the vertical —if
the other station is stronger
on the vertical, you are
pointing the beam in the
wrong direction

Once you have a vertical,
you'll think of lots of ways
to use it. As the sunspot cy-
cle plunges 10 meters into
oblivion, you might want to
consider taking down that
tribander, replacing it with
four- or five-element mono-
banders for 15 and 20 me-
ters. On the rare occasion

when 10 is open in the bot-
tom of the sunspot cycle,
the vertical will allow you
to sample the action. Mean-
while, you’ll be enjoying
the superior characteristics
of the large monobanders
on 15 and 20, assured that
you aren’t missing much on
torpid ten!

Some time ago, | in
stalled Butternut HF5V-II|
vertical antennas in two
separate l|ocations—one
roof-mounted at the 73
Magazine ham shack for
contest spotting and Nov-
ice use and the other
ground-mounted at home
to serve as my main anten-
na system until | amass the
fortune necessary for a
tower and beam

Why the Butternut?

| chose the Butternut an-
tenna for two reasons. Trap
vertical antennas have rela-
tively narrow bandwidth on
80 and 40 meters and must
be set for lowest swr in the
most often used portion of
the band. This is a reason-
able compromise, unless
you operate in both Cw
and phone bands, as | do
With many verticals, retun-
ing for different portions of
the band is annoying at

Continued on page 131



The 2ATouch

ICOM5% Extremely Popular Hand-Held

System

ICOM's reliable, field-proven
IC-2A/2AT series has become the most
successful hand-held on the market.
Here are a few reasons why:

High versatility: 3 sizes of battery
packs easily slide on and off (providing

other power outputs and operating cycles).

Extremely compad® Fits in the palm of
your hand. . .
800 T/R channels, synthesized.

only 2.6 in x 1.4 in x 6.5 in.

Excellent audio quality: Separate
speaker and mic built in. Output power:
1.5 watts high (with BP3), .15 watt
(battery-saving) low. Touch TonesPad
(2AT only).

Each IC-2A and IC2AT comes complete
with BP3 NiCd pak, AC wall charger,
flexible antenna, earphone, wrist strap,
and belt clip. . . all standard, at no
extra cost.

BRSPS’ 1C-2A
'i ;:*j; ] m‘
- st IC-HM9
= ' Speaker/Mic
BC-30 =
Battery 3
Charg:e); = — Leather Case
- e/ -~
BC-25U c ; - l
Wall Charger 3 = & —— - §
— PR \) e —
% —
S oo =

e

sapn

oy : . ——
. iy ; IC-BP5
? - - s ! —— Battery Pack
S e, f <7 IC-BP4
—_ A Battery Case
IC-ML1 3 (“ IC-BP3 Y
144 MHz Booster — ( Battery Pack
A IC-PB2
-, . Battery Pack
> . " _ IC.DEG1
- o . ICCPI DC Regutator
- (éig;érette Lighter \
d N
o IG2AT i

ICOM|

2112 - 116th Avenue NE, Bellevue, WA 98004
Y 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
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Charles F. Schoeftler WB7NEZ
455 North Adams
Moscow ID 83843

The Meterless Ohmmeter

— an audible continuity tester

he subject of this arti-
cle is an audible low-
voltage, low-current, and
low-cost continuity tester.
The tester is also small

enough to put in your shirt
pocket because it uses a
35mm film container for an
enclosure. Originally | had
a need for such a tester dur-

|

UNKNOWN
RESISTANCE

ﬂ AUODIO OUTPUT

-, 1uF ]
1Ka ;

S S ST SRS p—————

]
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[}
L

TEST PROBE

Fig. 1. Continuity tester schematic.

EXP. CIRCUIT BOARD

80 SPEAKER/

EARPHONE elbel

N\ 1 -] ~ .
/ 1.5V "AAA

\SDLDEN

Fig. 2. View from top of circuit board.
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ing a project that was wire-
wrapped and | needed to
check a lot of connections
in as short a time as possi-
ble. The tester will give you
an audible indication of re-
sistance up to around 2000
Ohms. You can test semi-
conductor junctions with it
and the tester will let you
tell the difference between
just a few Ohms of resis-
tance because different
tones will be heard when
testing different values of
resistance. Since this conti-
nuity tester will let you
measure small values of re-
sistance, itis nice for testing
any sort of wiring or semi-
conductor components.
The LM3909 used in this
tester is almost indestructi-
ble provided itisn’t fed with
more than 1.5 volts. | use an
AAA-size 1.5-volt battery in
my tester and it has lasted
almost a year now. The test-
er provides enough voltage
to turn on transistor and
diode junctions and it does
so at low current levels.
Maximum current levels
are obtained when the com-
ponent being measured has
close to zero Ohms of resis-
tance. If you use a 1000-
Ohm earphone with the
tester, the current will be
approximately 2 mA. If you
use an 8-Ohm speaker, the
current will be around 13

mA. If you’re not measuring
zero Ohms, the current
through the component or
wire being tested will be in
fractions of a milliampere.
The enclosure used for my
continuity tester was an
empty film container and it
is just theright size to putin
your pocket and get ahold
of when you need it. If you
don’t have a 35mm camera,
ask one of your friends that
does to give you an empty
film container.

Construction of this con-
tinuity tester will only take
an hour or so if you have all
the parts ready. You can
buy all the parts at a Radio
Shack store. Depending
upon what you have in
spare parts and your junk
box, the total cost will be
from five to ten bucks.

The electrical design of
the continuity tester is
shown in Fig. 1. If you look
at Fig. 2, you can see how
the parts are placed on the
piece of experimenter cir-
cuit board. A completed
continuity tester is shown in
Fig. 3. Looking at Fig. 1, you
should notice that the ear-
phone or speaker has to be
connected for the tester to
operate. If you don’t use an
earphone and jack as | did,
you might want to install an
on-off switch to turn the
tester off in case the test



Fig. 3

leads touch together while
t is waiting to be used.

Before you solder the
parts in place on the circuit
board, trim it down enough
to fit into the film case.
Then drill two holes in the
lid of the film case and
pass the test leads through
it. Fig. 5 is an example of
my trimmed down circuit
board. The capacitors used
in my tester were electro-
lytics rated at 50 volts, but
any rating small enough to
fit on the circuit board and
into the film case would
work just as well. The
voltage rating needs to be
only a few volts, so tanta-
lum capacitors would work
nicely, too. After you have
soldered the components
to the circuit board, drill a
hole in the center of the
film container top for the
earphone jack (if you use
one) and install it. Finally,
solder the leads going to
the battery and touch the
test leads together. You
should hear a tone coming
from the earphone or
speaker, depending on
which you used. At this
point, your continuity test-
er should look like Fig. 4.

If you have some low val-
ues of resistance handy, try
the tester on them and lis-
ten to the different tones
generated by different val-
ues of resistance. When
you're sure that the tester is
working correctly and all

the wires are soldered, wrap
the circuit board and the
battery with electrical tape
to prevent things from
shorting out once you put
everything into the film
case. Take a look at Fig.
6—you can see what my
tester looks like before
stuffing everything into the
film case. Now that you've
got the audible continuity
tester put together, you can
use it to check wires and
semiconductors. By con-
necting it to a telegraph
key, you've got a code prac-
tice oscillator. If you re-
place the earphone or
speaker with the correct
value of resistor (between
10 and 2000 Ohms) and
take an output from across
it, you have an audio signal
generator, the output fre-
quency depending upon
the resistance that you
use. B

Reference

National Semiconductor Corp.
Linear Applications Vol. 2
AN-154

Santa Clara CA 95051

Parts Suppliers:

Giobal Specialties Corp.
70 Fulton Terrace

PO Box 1942

New Haven CT 06509

Jameco Electronics
1355 Shoreway Road
Belmont CA 94002

Fig. 6
Parts List
C1 and C2 1-uF/15-volt electrolytic capacitors
R1 1000-Ohm, 1/4-W resistor
U1 LM3909 flasher oscillator
B1 1.5-volt AAA-size battery

Miscellaneous:

Circuit board (Radio Shack 276-170, Global Speclalties Corp.
EXP-300), Test probes, 35mm tilm container, speaker or earphone
and Jack, wire, solder.
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Save

9717

On this Gigantic
Package Deal from

TELEX hiygain

s The installation of a ham's first directional antenna system is a

THSDX Th u nderblrd memorable event because of the substantial improvement in the

R capability of the station. You really have to experience using

5 elements—superb gain and a directional array at your station to appreciate the thrill of
front-to-back ratio on 20, 15 and 10 meters. improved performance.

A Hy-Gain TH5DX can do more for operating pleasure than an
expensive new state-of-the-art receiver and maximum power
amplifier combined. The TH5DX is the result of 25 years of ex-
perience in designing and building multi-band beams, and repre-
sents a focused effort to optimize performance and reduce size.
Hy-Gain Beta Match provides dc ground, optimizing energy transfer
to the antenna. Air dielectric Hy-Q traps have also been used. The
elements are taper swaged to reduce tubing diameter and weight
which greatly reduces wind load.

2DBQ Trap Doublet for 40 and 80 meters

This Hy-Qtrap doublet provides true half-wave length performance
on both frequencies featuring individually pretuned matched traps
for each band. Traps are large diameter for exceptionally favorable
L/C ratio and power handling ability.

HG52SS HDR300 Heavy Duty Rotator

Thisisacommercial
/industrial grade
rotator with enough
reserve strength to
easily rotate the
TH5DX and more.
The good-looking
control console
features a digital
azimuth readout
accurateto 19,

Self-Supporting

Crank-Up Tower

This all steel crank-up tower
has an improved guide sys-
tem which provides a rigid
close-tolerance structural
support. The ends of the
tubes are left open to allow
complete hot dipped gal-
vanizing of both inside and
outside surfaces after weld-
ing as well as unrestricted '
moisture drainage. It comes PL us.

complete with base mount

and rotator mounting plate One HG10 Heavy duty 10 foot mast

and requires no guying. It (enough mast to stack a vhf with the TH5DX)
stands 52' (15.8 m)extended Three HGCOA Coax extension arms

and retracts to 21' (6.4 m). Two BN86 Broad band Ferrite Baluns

38 73 Magazine ¢ August, 1981



Here’s what

you get!

Model No. | Description Ham Net Price
HG52SS | Crank-up Tower 990.00
TH5DX Tri-Band Antenna 289.95
2DBQ Trap Doublet for 40 to 80 meters 59.95
HDR300 | Rotator 499.95
HG10 10 foot mast 56.00
HGCOA | Coax Arms (3) 39.00
BN86 Baluns (2) 31.90
Total Ham Net Value 1,966.75
You Pay Only 1,395.00
YOU SAVE 571.75

PLUS FREE DELIVERY

This once-in-a-lifetime package

deal is available

for a short time only (expires August 31st). Simply
contact your favorite participating Hy-Gain Amateur
Distributor and ask for the Super 5-Bander Promo
and the complete package will be delivered to

you promptly with NO DELIVERY CHARGE! Free
delivery is offered for shipping points within

the contiguous 48 United States only. Offer is
extended through participating Telex/Hy-Gain

distributors only.

ACT NOW!

Offer expires
August 31st
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TELEX hiygain

TELEX COMMUNICATIONS, INC. .3

9600 Aldrich Ave. So., Minneapohs, MN 55420 U.S.A
Europe: 22, rue de la Légion-d'Honneur, 93200 St. Denis, France.

. See List of Advertisers on page 114
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73 Magazine Staff

QRM-Free Antenna Tuning

— with this inexpensive noise bridge

ne definition of the

word “relaxed” is “be-
ing at rest or at ease.” The
way to achieve that state
when working with antenna
tuning problems is definite-
ly to use a noise bridge.
Compared to the anxiety
and frustration which usual-
ly develop when feeding
power into a tuning system
for protracted periods, you
can experiment for hours

al

R OR 2

AC
OSCILLATOR

R OR 2

OETECTOR
(e.g., HEADPHONES)

o)

[ww -

VARIABLE 2

NOISE
OSCILL ATOR

ANTENNA

QETECTOR (RECEIVER

TUNED TO SPECIFIC

FREQUENCY OF INTEREST)
Fig. 1. In a conventional
bridge circuit (a), the oscil-
lator generates a specific
frequency which is detected
for a null when the bridge is
balanced. In a noise bridge
(b), multiple frequencies are
generated and the detector
provides selectivity so the
bridge can be balanced for a
null at the frequency of in-
terest.
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using a noise bridge and not
worry about components
heating up or having to vary
the power level back and
forth to get an swr meter to
read properly as tuning con-
ditions change.

Besides, you also do the
rest of the amateur fraterni-
ty a favor by not radiating a
lot of needless QRM. Any
amateur who does not have
such a permanently estab-
lished antenna and antenna
tuning system that oper-
ation is merely a matter of
always presetting tuning
controls on each band
might well consider the
noise-bridge idea.

The noise bridge is a ver-
satile device and can be
used for various functions
involving impedance mea-
surement as well as an-
tenna tuning. However, it is
probably most useful for
antenna tuning work, so
just that aspect of its appli-
cation will be emphasized.
The basic idea of the noise
bridge is just like that of
most bridges. That is, as
shown in simplified form in
Fig. 1(a), when the arms of
the bridge are balanced, the
detector will not have any
output.

Usually, the detector
used is not frequency selec-
tive: The ac oscillator used,
be it in the af or rf range,

generates a specific fre-
quency and the detector is
a broadband device (like a
pair of headphones) which
responds to any oscillator
frequency being used. As
shown in Fig. 1(b), the noise-
bridge idea just exchanges
this scheme —the oscillator
becomes a broadband fre-
quency-generating device,
and a frequency-selective
detector is used.

In the noise-bridge
scheme, the noise gener-
ator generates rf noise (a
voltage which is a random
function of time) over the
HF range and a communi-
cations receiver tuned to
the frequency of interest
becomes the detector
When the arm marked
“variable Z’ in Fig. 1(b) has
the same value as that con-
nected to the terminals
marked ‘““antenna’” at a
specific frequency, the
noise level (as heard in a
receiver tuned to the same
frequency) would theoret-
ically be zero. In reality,
because of leakage and im-
perfect components, the
received noise is not zero,
but it dips to a distinct null
as the “variable Z” arm is
varied in value around that
of the impedance con-
nected to the ““antenna”
terminals.

The circuit of the noise

bridge is shown in Fig. 2. A
6.3-volt zener is used as a
noise source and its noise
output is amplified by a
simple three-stage am-
plifier. There is nothing par-
ticularly critical about the
components used. The only
item that requires a bit of
care in construction, al-
though it is hardly difficult
to do, is the output trans-
former. Care must be taken
to obtain good balance be-
tween the windings.

The transformer is
wound on an Indiana Gen-
eral CF 102, 3/8” ferrite core
or on an Amidon T-50-2
core. These items were for-
merly a bit difficult to ob-
tain but are now readily
available from a number of
mail-order sources. In fact,
Amidon will sell direct and
accepts small orders (Ami-
don Associates, 12033
Otsego Street, North Holly-
wood CA 91607).

A slightly larger or smal-
ler core also can be used as
long as the core is made of
a ferrite “mix” intended for
the HF range. Four 5”
lengths of #28 enameled
wire (or any near gauge) are
first twisted together along
their entire length. One
neat way to do this is to in-
sert each wire in a hole on
perforated board stock



leaving just enough wire ex-
posed to grip the ends.
Then, twist the board and
gradually pull the wires
back out of the board.

It doesn’t cost much to
practice this technique a
few times and extremely
neat results will be ob-
tained. The “quadrifilar”
winding on the core is then
produced by simply taking
the twisted wire bunch and
winding it on the core to
produce 4 to 5 turns. Space
the turns evenly around the
core and hold them in place
with a bit of clear glue or
coil dope. The ends can be
marked before winding the
transformer or located after
using an ohmmeter.

Connect any two wind-
ings together to form the
primary and the other two
together to form the sec-
ondary. Take care, of
course, to get the windings
polarized correctly as
shown by the dots next to
the windings in Fig. 2.

The circuitry can be as-
sembled on any small PC
board using point-to-point
or isolated-pad-type wiring.
I assembled the circuity on
a 2-1/4” X 1-1/2” board. My
usual technique in assem-
bling a circuit of this sort
where short lead lengths
are desired and where real-
ly no complex circuitry is in-
volved is just to follow the
schematic during construc-
tion. That is, components
aresoldered in place one by
one as compactly as they
can be placed following the
schematic from left to right.

A PC board larger than
required is used and, after
assembly is finished, the PC
board is trimmed to size
with a fine handsaw. | also
mounted a small trimmer-
type capacitor and poten-
tiometer on the board. This
was only done for test pur-
poses. In practice, you
would normally want to
have these components
(the 100-Ohm potentiome-
ter and series 140-pF capac-
itor shown in Fig. 2 which

constitute the variable im-
pedance arm of the bridge)
as panel-mounted controls.

The circuitry can be
mounted in any small en-
closure which can contain
the circuitry, a battery, and
two coaxial connectors for
the antenna and receiver
terminals. A shielded one is
preferable but not abso-
lutely necessary.

The panel-mounted vari-
able capacitor and poten-
tiometer deserve a word of
mention. If an air-variable
capacitor is available it can
be used, but experience has
shown that even the cheap
transistor radio variables
are quite satisfactory and
very inexpensive. The same
is true of the potentiometer
which has to be a linear-
taper, carbon-composition
type.

An unshielded type is de-
sirable to avoid stray ca-
pacitance. In some cases,
the metal back cover on a
potentiometer can be
removed. One can find PC-
mount trim potentiometers
which are completely un-
shielded and which can be
turned into a panel control
by means of a nylon exten-
sion shaft. They are very in-
expensive but ideal for this
type of application.

If you want to use the
noise bridge as a calibrated
instrument, first connect a
50-Ohm composition resis-
tor to the “antenna” ter-
minals and use a communi-
cations receiver tuned to 10
or 15 meters as a detector.
As the capacitor and poten-
tiometer are varied, a noise
null should occur around
the midpoint of their shaft
rotations.

Different value resistors
above and below 50 Ohms
can then be used to cali-
brate the resistance poten-
tiometer. Various value ca-
pacitors below 68 pF and in
series with a 50-Ohm resis-
tor are used to calibrate the
capacitor rotation. The
capacitor rotation on one
side of its noise null (as es-

100K

.00l .00l
s g o 2o Ty
= Sl e 7k
9v
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Fig. 2. Complete basic noise bridge. The resistor, R, is
chosen for maximum noise output using any given 6.3 volt
zener. Start with a value of about 1K Ohm. If the variable
RC components on the output have their rotation
calibrated, the bridge can be used to directly measure com-
plex impedances over the range of 160-6 meters. Transistors
are 2N5129 or HEP or Radio Shack equivalents.

ANTENNA

ANTENNA
ON NOISE

TRANSCEIVER

@ @

AN

BOARD

50 OR
51 OHM
CARBON

RECEIVER
ON NOISE

BOARD

«

9v BATTERY ON/OFF

Fig. 3. Some additional switching circuitry makes the noise
bridge more versatile and easier to use if you are primarily
interested in only 50-Ohm load adjustments. Switch posi-
tions are: 1—off (bypass), 2—test (calibrate), 3—on

(operate).

tablished with just a
50-Ohm resistor as a load)
will indicate capacitive re-
actance while the other
side will indicate inductive
reactance.

Using various value ca-
pacitors and calculating X¢
for each value capacitor
(using the frequency the re-
ceiver is tuned to) cali-
brates the X¢ side. You
could calibrate the X side
using various value induc-
tors but it is generally ac-
curate enough to just mark
the X_ side as a mirror im-
age of the X¢ side.

Following the above pro-
cedure, you can develop a
nicely calibrated test instru-
ment to measure complex
impedances. | have had
such an instrument in use
for several years with very
good results. However,

most amateurs really don’t
measure complex imped-
ances very often.

The main advantage to a
noise bridge for most am-
ateurs is that it allows the
leisurely setting of antenna
tuners or other matching
devices to provide a
50-Ohm load to a trans-
ceiver. In such cases, by
adding an extra switch and
resistor to the basic noise
bridge one can develop a
simple, self-calibrating
noise bridge. The switching
arrangement shown in Fig. 3
allows the noise bridge to
be bypassed (with the bat-
tery switched off), switched
to a 50-Ohm “’calibrate” po-
sition, or switched into op-
eration.

| assembled my 50-Ohm
noise bridge in a
47X 2”%X1-1/2” enclosure.
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STOP RF
SPILLOVE

The PC board is just held in
place by stiff wiring to the
side-mounted variable ca-
pacitor and potentiometer.
The battery is held in place
by back-to-back adhesive
tape, although a proper
holder is recommended.
The 3P3T switch is at the

You may be losing up to half the available
output from your vertical gain antenna ‘
because of RF spillover. The amazing " nectors.
AEA Isopole with unique decoupling {

design, virtually eliminates RF spillover |
and cam help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed

top of the enclosure be-
tween the two coaxial con-

Rather than using two
50-239 female connectors,
one connector was made
from a UHF-type male con-

non-decoupled “gain” antennas.

Henry o

New Toll Free Order Number:
(800) 421-6631

2050 SO. BUNDY DRIVE
LOS ANGELES, CA 90025
(213) 820-1234

ISOPOLE 450 NOW AVAILABLE

nector. So, this arrange-
ment saves having to use an
adapter when inserting the
bridge.

The male connector is
mounted by means of a
reducing adapter (for either
RG-58 or RG-59) which fits
the UHF male connector. A
lock washer is threaded on
the adapter which is too
small to pass over the end
flange of the adapter. The
hole in the enclosure is

pass the threaded diameter
of the adapter. With the
adapter inserted from the
inside of the enclosure, the
male connector is screwed
on to it from the outside.

In operation, the noise
bridge is first calibrated by
switching to the 50-Ohm
“test” (calibrate) position
and adjusting the side con-
trols (which are unmarked)
for a noise null. Then you
can switch to the “on’ (op-
erate) position for hours of
leisurely testing (well, at
least up to 7 or 8 before the
battery will give up).

The side controls are, of
course, not touched, and
whatever device is being
tested or adjusted is varied
until the same noise null is
obtained as with the
50-Ohm calibrating resistor.
The “off"” —or bypass—po-
sition is useful when you
want to apply power to
check that a 50-Ohm load
has indeed been achieved

AEABrings you the
Breakthrough!

made just large enough to for a transceiver.ll

$PI5I58T5ESSSST5S$SFSSFSISSSSSSSSSSSSSSSS$55S

SUPER VALUES
FROM
~ CLEGG.
b omaed
2 e

- o °
MARK 3 FM-76
$205 $195
® 144-148 MHz ® 220-225 MHz
¢ 12 channels—crystal controlled * 12 channels—crystal controlled
® 15 watts ® 10 watts

¢ Special modifications for CAP & e If you're not on 220, now is the time to
MARS available try it with an FM-76

Phone (717) 299-7221 today to place your order or to request a detailed

brochure describing these transceivers and related power supplies, anten-
nas, amplifiers and other accessories.

*Special quantity pricing is available on
the MARK 3 and FM-76 transceivers. Get Communications Corp
your group together and call for a quote on

your requirements. 1911 Old Homestead Lane
Greentield Industrial Park East
~13 Lancaster, PA 17601

$IFFEFIFIEFESSSESTSISSHSSSFSSSSSSFSTSSSSSSSS
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Organize your shack with a
CLUTTERFREE MODULAR
CONSOLE $203.35

* Large, 42" Hx 57" W x 29"D

* Strong groove-construction

* Mar-resistant wood grain finish
* Options, drawers & face plate
* For ham or home computer

* Visa and Master Charge

CLUTTERFREE

MODULAR
CONSOLES

P.O. Box 5103 Tacoma, WA 98405
(206) 759-1611 g9




The CTR100

Communications: Terminal

HAL COMMUNICATIONS CORP

NEW PRODUCTS

High and hew

SPECIFICATIONS:

* Two cabinets - basic CT2100 plus separate KB2100 keyboard.
* RTTY and Morse demodulators and video circuits included in CT2100.
* Small keyboard size; connects with one “coil-cord” for popular
“lap operation”.
* Streamlined CT2100 cabinet is attractive and small - may also be rack
mounted.
* Satin finish black vinyl front panel with multicolor graphics.

* 26 control switches; red for “primary” and blue for ““secondary’’ controls.

* 16 rear panel connectors - standard phono connectors.

* On.screen tuning indicator, LED indicators, and external scope
connections.

* LED Indicators for mark, space, cw tune, RTTY tune, audio overload,
and KOS.

* CT2100 demodulates, decodes, and displays received Morse and
Baudot or ASCIl RTTY.

* CT2100 with KB2100 transmits and recelves Morse, Baudot, or ASCI|.

* Morse recelve circuit tracks speed and minor frequency variations;

5 to 100 wpm.

* Morse transmit 5 to 100 wpm; key negative or positive key lines.

* Baudot or ASCII data rates of 45, 50, 57, 74, 100, 110, 150, 300, 600 or
1200 baud.

* Internal RTTY demodulator for both “high” and “low"” RTTY tones plus
two sets of modem tones (1070/1270 Hz or 1200/2200 Hz). Narrow shift
CW 1D included.

¢ All three RTTY shifts (170/425/850 Hz) for both *high” and “low" tones.

DATE: |-26- 8\ SCALE: '/z
N BY: Gwn
APP BY: PTT No: BI251
NoOMO
///vh\ con(\ec;t_o(s

* Input/output connections for audio, tape recorder, RTTY loop, or RTTY
RS232 data.

* RTTY mark-hold autostart, normalireverse, full or half dupltex, KOS
transmit control.

* Large character (36 per line) or standard display (72 characters per line).

* White characters on black screen or reverse video.

* Two pages of receive display.

* Split screen for transmit buffer - pretype WHILE receiving.

* Two user-programmable 32 character HERE IS messages.

* Eight non.volatile 250 character EPROM stored brag-tape and
HERE IS messages.

* Serial printer output prints all received text, Morse, Baudot, or ASCII.

* Built-in 120/220 50/60 Hz power supply.

* Receive-only users need only the CT2100 - add the KB2100 for
transmitting later.

* LOW COST!
CT2100 Receive Only Communications Terminal . .. $845.00
KB2100 Transmit Option Keyboard - $175.00
ESMG914/TR930 TV Monitor-9" ... .. .. ... .. .. .. ... $169.00

HAL COMMUNICATIONS CORP.
| Box 365 v 345
| Urbana., 1llinois 61801
217-367-7373




Phil Salas AD5X
707 Auburn Drive
Richardson TX 75087

IC-2A Accessories the Cheap Way

— build 'em yourself and save!

he Icom IC-2A has been

on the market only a
short period of time, yet itis
already starting to look like
it is going to be one of the
most popular handie-talkies
to hit the market. This arti-
cle details a few easily built
or acquired accessories

CONDENSER
ELEMENT
POWER WIRE

-CONDENSER -
ELEMENT

MIC OUTPUT
CENTER

CONDUCTOR
{NDT USED)

24 K
RESISTOR

CABLE SHIELD

which will further enhance
the flexibility of this fine rig.

Remote Microphone

For mobile and belt-car-
rying use, an external
microphone is a real nicety.
You can easily fabricate a
lightweight microphone

SPST
N.O. SWITCH

SLOT FOR
SWITCH

[TQJ ey >

“—MIC cABLE

PRINT COATER T0 1C-2a
CASE

Fig. 1. PTT microphone details.

PRINT COATER
CASE CAP

510
RESISTOR

WIRE FROM
WALL CHARGER

SPST
SLIOE SWITCH

MOUNTING HOLES
FOR SWITCH

=

= >:D3

BATTERY
PACK

“—PRINT COATER
CASE PLUG

Fig. 2. Wall charger trickle adapter.
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with push-to-talk that fits
the hand perfectly. First, ac-
cumulate the following
parts:

®A single-conductor
shielded guitar cord, coiled,
available from Radio Shack
(RS 42-978), which sells for
$5. There’s easily enough
cord for two microphones,
so split this with a friend.

® An electret condenser
microphone element avail-
able from either Radio
Shack ($3.00) or Bullet Elec-
tronics ($2.00).

® An SPST momentary con-
tact miniature push-button
switch. Radio Shack sells 5
for $2.50.

® A 24k-Ohm Y4 -Watt resis-
tor.

® A Polaroid “Print Coater”
case. This is the small
plastic case that the print-
coating applicator supplied
with Polaroid film comes in.

First, clean out the Print
Coater case with soap and
water. You can throw away
the cap, as this won’t be
used. Now, punch a hole in

the bottom of the case to
take the coil cord, and cut a
slot in the side of the case
one inch long which has a
width equal to the diameter
of the shank of the push-
button switch you are us-
ing. Don’t mount the switch
at this time. Pull one end of
the coil cord through the
Print Coater case and wire
the coil cord, switch, resis-
tor, and microphone ele-
ment as shown in Fig. 1

Note that only the power
and shield connections to
the microphone element
are used. The audio output
center conductor is taped
up and not connected to
anything. The audio feeds
into the 1C-2A through the
power line of the condenser
element.

With everything wired
up, slide the push-button
switch down the slot and fix
in place with its locknut.
Push the microphone ele-
ment into the end of the
case and secure in place
with Silastic compound



(available at any hardware
or drug store). Also, fill in
any extra gap in the case
with the Silastic compound.

Finally, mount the sub-
miniature microphone con-
nector supplied with the IC-
2A on the free end of the
guitar cable. Voila! You
now have a great remote
microphone. Pushing the
PTT switch both completes
the microphone circuit and
causes the IC-2A to switch
to transmit. This is accom-
plished by a clever bias cir-
cuit within the IC-2A which
permits a remote micro-
phone with push-to-talk us-
ing just a center conductor
and ground. This remote
microphone sure makes
mobile operation easier
and the price is right!

Trickle Charger

The wall charger that
comes with your IC-2A
charges the batteries at a
50-milliamp/hour rate.
However, like any nicad
battery, battery damage
can occur if you overcharge
the batteries. The recom-
mended charge time is 16
hours for a completely dis-
charged battery. It is also
recommended that you dis-
charge the batteries com-
pletely each time since
nicads can develop a mem-
ory based on less than full
discharges. Since minor
things like work and sleep
sometimes keep me from
being around at the end of a
16-hour period, | felt that it
would be beneficial to be
able to trickle-charge the
batteries during these
times. Since trickle-charg-
ing will not harm a nicad,
you can leave an extra bat-
tery pack on a constant
trickle-charge to ensure a
fully-charged battery pack
when you need it. The rec-
ommended trickle-charg-
ing rate is approximately
one percent of the battery
Ampere-hour capacity. For
the standard 250 mAh IC-2A
nicad pack, this will be 2.5
milliamps. Your 1C-2A wall
charger can be converted

~See List of Advertisers on page 114

to a switchable trickle/nor-
mal charger for less than
one dollar. You will need
the following: one 510-Ohm
Ya- or Y42-Watt resistor, a
miniature SPST slide switch
(Radio Shack sells two for
79 cents), and a Polaroid
Print Coater case (remem-
ber this?)

First, wash out the Print
Coater case with soap and
water. Next, cut a cross in
the bottom of the case and
push through the wall
charger connecter. Pull
about a foot or so of cord
through the case. Now
notch the case cap so as to
pass the cord. The mount-
ing holes for the miniature
slide switch are now cut in
the side of the Print Coater
case. The switch will mount
from the inside of the case,
but don’t mount it yet. First
cut one of the wires of the
charging cable. Now wire
the 510-Ohm resistor, SPST
switch, and charging cable
as shown in Fig. 2. Slide the
SPST switch into the Print
Coater case and snap the
case cap in place. The SPST
switch now either shorts out
the 510-Ohm resistor for
normal charging or permits
the 510-Ohm resistor to stay
in the line for a 3-milliamp
trickle-charge rate. The LED
charging indicator in the
250-mAh battery pack will
not light with the 3-milli-
amp trickle-charge rate, so |
use the status of this indica-
tor to tell me if the charge
switch is set to the normal
or trickle state. | think that
you will find this to be a
very worthwhile modifica-
tion to the wall charger.
The total time required for
this modification is less
than v hour.

12 V dc Power Cord

An inexpensive 12 V dc
charging cord which in-
cludes a cigarette lighter
plug on one end and the
same plug which mates
with the IC-2A battery pack
on the other end is avail-
able from Radio Shack. It is
an RS 270-1533 and sells for

WORK THE U.H.F. BANDS

Add a transverter or converter to your existing 10m, 6m or 2m equipments.
Choose from the largest selection of modules available for DX, OSCAR,

EME, ATV,
TRANSVERTERS

Lge = = =]
WP OB

CONVERTERS

Choose from many models to suit your needs.
Examples: MMC 432-28, MMC 426/439—ATV

MMK 1296-144, MMC |

Write for details and available options.

FILTERS

)

ANTENNAS
420-450 MHz J-beams

48 el. 15.7 dBd $75.75
88 ¢l. 18.5 dBd $105.50

1250-1300 MHz loop yagi 1296-LY $49.75
Send 36¢ stamps for full details of all our VHF/UHF items.

Pre-selector filters
Low-pass filters
Varactor triplers
Pre-amplifiers

Stop receiver IMD birdies

Spectrum International, Inc.

MMT 50-144 $269.95

MMT 144-28 $254.95

MMT 432-28 (S) $349.95

MMT 439-ATV $379.95

MMT 1296-144 $455.95

OTHER MODELS AVAILABLE

280—ATV

Prevent OSCAR 8 Mode J desense
Use MMF200-7 $42.95

Use PSF432 $59.95

70/MBM 48

Transverters
Converters VISA
Antennas - master charge

Crystal Filters

Post Office Box 1084S e
Concord, Mass. 01742 USA
———— |

$2.99. A useful addition to
this cord is the trickle/nor-
mal switch modification
just described. This permits
you to keep a battery pack
trickle-charging in the car
all the time.

K-Mart Karrying Kase

Finally, | found an Insta-
matic camera carrying case
at K-Mart which fits the IC-
2A almost perfectly. The
only size problem had to do
with the camera case being
three-fourths of an inch too
long. | compensated for this
with a ¥-inch wood spacer.
The beauty of this is that
the IC-BP4 450-mAh battery
pack will extend the length
of the IC-2A by exactly %"
permitting this case to be
used with either battery
pack. A little care with an
X-acto® knife over a peri-
od of about one hour will
leave you with a very pro-
fessional looking case com-
plete with all cutouts. In ad-
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dition, 1 also sewed a cou-
ple of leather loops to the
side of the case to hold
both the flex antenna and a
collapsible 19-inch antenna
purchased separately. The
PTT switch is easily pressed
by squeezing the case. Inci-
dentally, the price of this
case was $3.67!

I’ve described several in-
expensive accessories for
the IC-2A. | am sure that
you can continue along this
line with others. For exam-
ple, a real speaker/mike
complete with touch-
tone™ pad built into an
old CB microphone is in
the planning stages. I'm
also working on an inex-
pensive remote speaker/
amplifier box for mobile
operation. I'll have more on
these at a later date. | think
that you will find that with
a little work, you can easily
build many of the desired
accessories for vyour
IC-2A. 0
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CONVERTER KIT.

CIGAR ANTENNA.

2300

NEC NEO2137 TRANSISTOR.
CONVERTER KIT ASSEMBLED.......
POWER SUPPLY ASSEMBLED. ......

HOUSING, MTG BRKT 50 COAX . .
TERMS: CHECK, VISA, MASTER CARD

IN STOCK - READY TO SHIP

MHZz

NEW
LOW
PRICE

READY TO INSTALL. .89.95

.29.95
.7.95
.38.95
.19.85
. 19,85
. 1999

3fer. .

2012 15th Av. ¢ Ft. Worth, Tx. 76102
817-332-2994

AUGUST SALE

BONUS 2% discount for prepaid orders
{cashier's check or money order)

| mFJ PRODUCTS

989 New 3KW Tuner. 24495
962 1.5KW Tuner mtr/switch 174.95
| 9498 300 watt deluxe tuner 122.00
' 941 C 300 watt tuner switch/mtr 78.42
940 300 watt tuner switch/mtr 69.70
484 Grandmaster memory keyer 12 msg 121.72
| 482 4 msg Memory keyer 87.96
422 Pacesetter Keyer w/Bencher BY1 B7.15
410 Professor Morse keyer. 113.95
408 Deluxe Keyer with speed mtr 69.69
406 Deluxe Keyer 58.95
7528 Dual turnable filter 78.42
102 24-hour clock 3095
[ 260/262 Dry Dummy Loads 23.50/43.55
250 2KW PEP Dummy Load 2B.25
| 820 SWR/watt Meter + one sensor 5895
825 Dual SWR/Watt Meter + one sensor 101.95
BENCHER PADDLES Black/Chrome 35.90/43.75
| ASTRON POWER SUPPLIES (13.8 VDC)
RS7A 5 amps continuous. 7 amp ICS 48.60
RS12A 9 amps continuous. 12 amps ICS 66.35
RS20A 16 amps continuous, 20 amp ICS B7.20
RS20M same as RS20A + meters 105.50
RS35A 25 amps continuous. 35 amp ICS 13195
RS35M same as RS30A + meters 149.95
TELEX HEADSETS-HEADPHONES
| €1210/C1320 Headphones 22.95/32.95
PROCOM 200 Headset/dual Imp, MIC 77.50
| PROCOM 300 It/wt Headset/dual Imp. mic 69.95
| B & w 370- 15 Allband dipole 123.45
| VoCom Antennas/2m Amps
5/8 wave 2m hand held Ant 18.95
2 watts in, 25 watts out 2m Amp 69.95
200 mw in. 25 watts out 2m Amp 82.95
2 watts in. 50 watts out 2m Amp 108.95
MIRAGE AMPS & WATT METERS
MP-1 HF SWR/Watt Meter 101.95
MP-2 VHF SWR/Watt Meter 101.95
B23 2 in. 30 out, All Mode. 76.95
B108 10 in. 80 out, All Mode. Pre Amp 151.95
B1060 10 in. 160 out, All Mode, Pre Amp 23595

KENWOOD. ICOM. YAESU, TEN-TEC. AZDEN. SANTEC
| Call for quotes,

ouw 1-800-336-4799

FREE ORDERS ONLY

HOURS: M-F 11-8: SAT 9-3 EDT
CLOSED TUESDAYS

v 453

inc.

HY-GAIN ANTENNAS

TH6DXX Triband Beam 238.95
TH3MK3 3-Element Beam 179.95
TH3JR 3-Element Triband 138.9%
1BAVT/WB 10-80 Vertical B2.95
14AVQ/WB 10-40 Vertcal 50.77
| CUSHCRAFT ANTENNAS

A4 New Triband Beam 10-15-20m 206.95
A3 New Triband Beam 10-15-20m 169 95
AV3 New 10-15-20m Vertical 41.50
AV5 New 10-80m Vertical B9 75
ARX 28 New Ringo Ranger 2m 3400
A32-19 2m “Boomer DX Beam 75.95
2208 220 MHz “Boomer 68.95
2148 Jr. Boomer 144-146 MHz 6210
214FB Jr. Boomer 144.5-14B MHz 6210
A147-11 11-Element 2m 3450
MINIQUAD HQ-1 129.95
ALLIANCE HD73 Rotor 9195
CDE HAM IV ROTOR 178.20
CABLE RGB/U Foam 95% Shield 25¢/ft
8 wire Rotor 2 #18. 6 #22 17¢/h
BUTTERNUT HF-5V- 11l 10-80m Vertical 84.95

KLM ANTENNAS
160V 160 Meter Vertical 84.95
KT34A 4-Element Tnband Beam 320.75
KT34XA 6-Element Tnband Beam 469.50
144-148 13LB 2m 13-Element with balun 77.95
144-148 16C 2m 16-Element tor oscar 9355
420-450 14 420-450 MHz 14-Element Beam 37.54
420-45018C420-450 MHz 1B-Element oscar 58.70
43216LB 16 elem 430-434 MHz beam/balun 60.70
HUSTLER 5B1V 10-80m Vertical 87.50
4BTV 10-40m Vertical 69.50
3TBA New 10-15-20m Beam 161.95
HF Mobile Resonators Standard Super
10 and 15 meter 7.25 12.50
20 meters 9.95 14.95
40 meters 11.95 16.50
75 meters 12.95 26.95
Avanti AP 151.3G 2m on glass ant 26.95

|
l
|

| —— 2410 Drexel Street a
— Woodbridge. VA 22192

Intormation: (703) 643-1063 Orders: 1-B00-336-4799
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CALL FOR QUOTES —

Send stamp for a flyer. Terms: Prices do not include
shipping. VISA and Master Charge accepted. 2% dis-
count for prepaid orders (cashiers check or money
order). COD fee $2.00 per order. Prices subject to
change without notice or obligation

WHY PAY

FULL PRICE FOR
AN 80-10 METER
VERTICAL

. if you can use only 1/3
ofiton 107

..oronly 1/2 of it on 20?
.oronly 3/4 of it on 40?

Only Butternut's new
HF5V-IiI lets you use the
entire 26-foot radiator on
80. 40, 20 and 10 meters
R (plus a full unloaded quar-
ter-wavelength on 15} for
higher radiation resistance,
' better efficiency and greater

VSWR bandwidth than
‘ conventional multi-trap de-

signs of comparable size
Li  The HF5V-III uses only two
high-Q L-C circuits (not
. trapsl} and one practically
lossless linear decoupler for
completely automatic and
low VSWR resonance (typi-
cally below 1.5:1} on 80
through 10 meters, inclu-
sive. For further informa-
tion, including complete
specifications on the HF5V-
Il and other Butternut an-
tenna products, ask for our
latest free catalog. If you've
already ""gone vertical,” ask
for one anyway. There's a
lot of information about
vertical antennas in gener-
al, ground and radial sys-
tems, plus heipful tips on in-
stalling verticals on roof-
tops. on mobile homes, etc.

BUTTERNUT
ELECTRONICS
CO.

P.O. Box #1411
San Marcos, Texas 78666
Phone: (512) 396-4111
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RTTY READER--NEW LOW PRICES! |

Decodes RTTY signals directly from your re-
ceiver's loudspeaker, » ldeal for SWLs, novices &
seasoned amateurs, * Completely solid state and
self-contained. Compact size fits almost anywhere,
No CRT or demodulator required . . . Nothing
extra to buy! « Built-in active mark & space
filters with tuning LEDs for 170, 425 & 850 Hz
| - FSK. « Copies 60,67, 75, & 100 wPM Baudot &
WMierserads - 100 WPM ASCII. » NOW you can tune in RTTY
| signals from amateurs, news sources & weather
bulletins, The RTTY READER converts RTTY
slgnals into alphanumeric symbols on an eight-character moving LED readout. Write
for detaits or order factory direct.
RTTY READER KIT, model RRK . ., . . . . it itiieneinenaon $169.95
RTTY READER wired and tested, model RRF .................. .$249,95
Send check or money order, Use your VISA or MasterCard. Add $5.00 shipping and
handling for continental U.S. Wisconsin residents add 4% Wisconsin State Sales Tax.

MW( Corporation 50 Telephone: (414) 241-8144

Post Office Box 513G, Thiensville, Wisconsin 53092

RTTY READER

ogo
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INTRODUCING THE

Handful
of

CES 500SA
SIMPLEX
AUTOPATCH

Give your low-power 2-meter rig real punch by  @.2 or 2 watt nominal drive (specity)
delivering a potent 25-watt signal with only two @ 2 watt model delivers 15-20 watts with only

watts of drive {also available set up for 200 milli- one watt of drive 1
L up 1or£37 MM @ 10 MMz bandwidth for CAP or MARS The First Affordable
watts drive). Compact and convenient to mount, @ Meets all applicable FCC specifications B
VoCo;"n g Modfal ZCDZS"S |d;(a:l for car, boat or @ 200 mW drive model permits operating lcom Pflvate Phone PatCh
anywhere you've got a 12 VDC source ,A‘ only 1C-2A or Yaesu FT-207R on their battery-saving
$84.95 ($99.95 for 200 mW drive), it's the low-power mode
perfect companion for your Drake, Encomm, Henry, @ Only $84.95 ($99.95 for 200 mW drive)
lcom, Kenwood. Motorola, Standard. Wilson As described in 73 Magazine, 6/81.

Yaesu or other 2-meter FM portable!

E V e ” M 0 re Now, for the first time! Every amateur
operator can enjoy the unparallelled freedom

of a private phone patch in an economical

package.
The dramatic new CES 500SA Autopatch is all
the equipment you need to patch an FM base

station to your home or other telephone line,

Give your 2-meter hand-held 50 watts of punch wm)out expensive repeaters, cavities, or other

with the Model 2C050, or 100 watts with the equipment. Connections with any standard

Model 2C100 amplifiers. Or use the Model 2C100 FM base station are rapid and simple.

with your 25-watt output 2-meter rig, by plugging Bypass the congestion and expense of shared

in the appropniate drive-programming module repeaters — break through to greater privacy

Compact and reliable. all VoCom power amplitiers and convenience with the new CES 500SA
Autopatch

teature front-panel on-off switching for conven-

jent shut down when they’re not needed for short
hauls, plus an LED status indicator
COHERENCE IN
See your dealer or contact VoCom today for a COMMUNICATIONS TECHNOLOGY
copy of our detailed four-page catalog.
ANTENNAS for 2-meter Hand-Helds CES
S%5-Wave Gain Antenna NEW! Short, Compact
Provides nearly 10-dB gain over a "UGLY DUCKLING"
rubber ducky when extended to its full Only 4'4" short, yet performs like a "full COMMUNICATIONS ELECTRONICS
47", yet telescopes to only 8” for listen- size” ducky. Available for either BNC
ing or carrying. Works with any BNC or threaded mounts SPECIALTIES, Inc.
equipped radio... Only $24.95 Only $14.95 (BNC), $12.95 (threaded) PO. Box 507
Available now from your local amateur radio dealer or order direct: Winter Park, Florida 32790
v < 90 Telephone: (305) 645-0474
“ 0m 65 East Palatine Road, Suite 111, Prospect Heights, IL 60070
PRODUCTS CORPORATION Zee (312) 459-3680

v 462
.~ See List of Advertisers on page 114 73 Magazine * August, 1981 47
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Louis Berman K6BW
1020 Laguna Avenue
Burlingame CA 94010

Solar-Powered Alignment Tool
— using Old Sol to find true North

wo common methods
of calibrating the direc-
tion of a beam antenna with
respect to true north (or
south) are: to align the
boom in the direction of the
polestar, or to apply the
variation correction to the
magnetic north (or south)
reading of a compass. Un-
fortunately, there is no ac-
commodating star at the
south celestial pole for
observers in the Southern
Hemisphere. The variation
correction depends upon
one’s latitude and longi-
tude
The method | shall de-
scribe here is simpler; it is
based upon the sun’s merid-
ian passage at any locality
in the world. All one needs
to know is one’s approxi-
mate longitude obtained
from a world map and the
local mean time (LMT) of
the sun’s meridian transit
At this moment, the sun is
at its maximum altitude
and is on a north-south line.
Table 1 lists the LMT of the
sun’s meridian passage on
the first, tenth, and twenti-
eth of each month. These
values do not vary by more
than about one minute
from year to year.

Date Jan Feb Mar

1 1202 1213 1211
10 1207 1213 1209
20 1210 1213 1207

Since our clocks are
based on standard or zone
time and not on local time,
it is necessary to apply a
longitude correction, con-
verted to time units. Table 2
allows this, to the nearest
standard meridian. The
standard meridians theoret-
ically are spaced 15° apart
to the east or west of the
Creenwich prime meridian.
If the station longitude is
east of the standard meridi-
an, subtract the difference
in longitude in time units
between your station and
the nearest standard merid-
ian from the LMT; if the sta-
tion longitude is west of the
standard meridian, add the
longitude differencein time
units to the LMT. Thus,
standard or zone time =
LMT plus or minus the dif-
ference. Because the time
zones have ragged bounda-
ries, it may be necessary to
add or subtract one hour,
and, in some instances, one-
half hour, as the custom
dictates.

To demonstrate the sim-
plicity of the solar method,
two examples are chosen.

(1) What is the standard
time of meridian passage
of the sun at longitude 114°

June
1157
1159
1201

Apr
1203
1200
1158

May
1156
1155
1156

July
1203
1204
1205

Aug
1205
1204
1202

20’ W on October 152 From
Table 1 we interpolate a
value of 1145 LMT. The
nearest standard meridian
is 120° W. The difference in
longitude between the sta-
tion and the nearest stan-
dard meridian is 5° 4('.
From Table 2, this amounts
to 23 minutes. Since the sta-
tion is east of the standard
meridian, the Pacific stan-
dard time of the sun’s me-
ridian passage is 1145 —
0023 = 1122 PST.

(2) What is the standard
time of meridian passage
of the sun at longitude 25°
40’ E on March 25? From
Table 1, LMT = 1205. The
difference in longitude be-
tween the station and the
nearest standard meridian
of 30° E is 4° 20’, which
from Table 2 is equivalent
to 17 minutes. Since the sta-
tion is west of the standard
meridian, the standard
time of the sun’s meridian
passage is 1205 + 0017 =
1727229°

At the standard time the
sun is on the meridian, that
is, due north or south, de-
pending on your latitude,
line up the antenna boom
with the sun or parallel to

Oct
1149
1146
1144

Sept
1159
1156
1153

Dec
1148
1152
1157

Nov
1143
1143
1145

Table 1. LMTs of sun’s meridian passage. These times basically correspond to the sun’s tran-
sit over the Creenwich meridian, taken from the American Ephemeris and Nautical
Almanac. Because the sun’s apparent eastward daily motion is of the order of 1° or less, the
slight difference between the Greenwich and the local mean time of the sun’s meridian

transit may be neglected.
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any shadow cast by a verti-
cal structure (pole, tower,
etc.). An error of 4 minutes
in time amounts to a
change in the direction of
the sun of only 1°. Set the
direction indicator of your
rotator to 0°. Make certain
that the radiating element
of the antenna is on the cor-
rect side of the boom—
otherwise you could be
180° off That’s all there is
to it' Il

Time
Arc (minutes)
0° 00’ 0
GEST5} il
0° 30 2
0° 45’ 3
1°00 4
1215} 5
130 6
1° 45 7/
2° 00 8
258151 9
2° 30 10
2° 4%’ 1
3°00 12
31815¢ 13
312302 14
3° 45 15}
4° 00’ 16
4° 185 17
4° 30 18
4° 45 19
5°00 20
S5 21
530k 22
5° 45 23
6° 00 24
6RMI5E 25
6° 30 26
6° 45’ 27
7° 00 28
75t 29
7°.30 30

Table 2. Difference of longi-
tude-conversion.



hy-gain
Tuwen&AufeuuaDeaB

Get in on HY-GAIN'S SUPER 5-Bander Promotion.
Once-in-a-lifetime Package Deal available good until
August 31st. Call AES today and order yours, the
complete package will be shipped to you promptly with
NO DELIVERY CHARGE within the contiguous 48 States
Here’s what you get! . ..

HY-GAIN HG52SS 52 Self-Supporting Crank-Up
Tower for antennas up to 9 ft2 @ 50 mph. All steel with
improved guide system for close-tolerance structural
support, hand-cranked winch. Inside and outside
surfaces hot-dipped galvanized. Requires no guying at
rated load, retracts to 21’ for weather or service. With
base & rotator plates, 10" mast & (3) coax supports
HY-GAIN TH5DX Thunderbird 5 element triband
beam for 20, 15 & 10 meters. Three active elements on
15 & 20m; four active on 10 meters. High average gain
and front-to-back ratio; handles maximum legal power
Boom length 18’ longest element 31', turning radius
18, wind area 6.4 ft?, wt. 50 Ibs. Includes BN-86 balun

HY-GAIN 2BDQ Trap Doublet for 40 & 80 meters

pretuned traps, true half-wave length performance on F

! ’:r}u»%«

==

SAVE up to $1 000

on certain serial numbered units.

Call for Price - Quantity Limited

B S ;ocials & (loseouts, ele.
Collins KWM-380

B A
s ‘n-'-a-t.“

SWAN
WATTMETERS

SWAN WM-1500 (left) In-Line Wattmeter. Four scales read
zero to 5, 50, 500 or 1500 Watts, forward or reverse. Full
scale accuracy better than +-10%, 2-30 Mhz; usable with
reduced accuracy up to 50 Mhz. 50 ohms, S0-239's. 67h =
6"w = 4%5"d, 2 Ib. (Reguiar $74) Now $59
SWAN WM-6200 (nght) Through-Line type Wattmeter for
50-150 Mhz. Reads zero to 20 or 200 Watts & VSWR 1:1 10
3.1 Accuracy: +-7% Power, +-5 VSWR S0-239's. 4°h =
8"w x 5%7d. 3 ] ¢ Now $59

both bands. Overalllength 101°. Includes weatherproof 3
center insulator, end insulators and BN-86 balun g
HY-GAIN HDR300 Heavy-Duty/Digital Readout ‘
Rotor. A rugged, dependable rotor with a digital readout
console control. Rated for 25 ft of antenna area, tower
mounted. Stall torque: 5000 in/Ibs., Braking torque:
7500 in/Ibs. Readout out accurate to + 1°. Mast sizes 3
1%"to 3" 0.D., requires 8-conductor control cable =
Here’s what it costs! . . . /o
Model & Description Ham Net 5
HG52SS Crank-up Tower . ... .. $990.00 1~
HG10 10’ mast ... .............. 56.00
HGCOA Coax Arms (3) .. .. . 39.00 2
TH5DX Tri-Band Antenna . . . 289.95 ]
2BDQ Trap Doublet .. .......... 59.95
BN-86 Baluns (2) ............. . 31.90
HDR300 Rotator . ... 499.95 [P
Total Ham Net Value . ........ 1966.75 r{
You Pay Only ......... 1366.75 ,i
YOU SAVE $600.00 |-} 2
........ L Jt‘

PLUS FREE DELIVERY

master charge
PR

VISA

Order now as quantities limited & prices subject to change
without notice. Send Check, Money Order or Call TOLL FREE and
use MASTERCARD or VISA. Except on the HY-GAIN tower deal,

Sale Prices DO NOT include Shipping Charges.

w467

8.8
L Enconin

Santec
HT-1200

SAVE
$60°°

Regu/ar $379 - Sale $319

CESS

ST LC Leather case $29.95
ST-5BC 5-hour base quick charger & stand.... 69.95
SM-1 Remote speaker micropnone 29.95
ST-5008 Extra 500ma nicad battery 24,95
ST-MC Mobile charge/power cord 9.95
ST-EC External charge adaptor .. 4.95
$S-32 Subaudible tone generator 29,95
MC-50S Remote speaker ... 14.95
ST-EMC External mlcrophone connector 6.95

SAVE at least $300

on DRAKE TR-7 Transceiver
Call Today for Special Sale Price!

DenTron W-2 Wattmeter. For 1.8 to 30 MHz. Dual meter
simultaneously show forward & reflected power. FWD scale
200 2000w REF scale 200w;5 accuraCy Remote sensor

“hox 'w x

.Now $99
DenTron W2-PEP PEP (peak) or average power in-line
wattmeter. For 1.8 to 30 Mhz. Dual meters simultaneously
show forward and reflected power. FWD scale 200/2000w
REF scales 50/500w. Push button functions with LED
indicators. Remote sensor. Requires 117Vac. 3%"h x 7"w =

Now §119
DenTron Multi-PS-10 A complete 10 K Ohm per volt VOM
that doubles as a 20/200w RF wattmeter and SWR bridge
3.5to 150 Mhz, 24" scale. (Regular $49) .. Now $29

d. (Regular $129)

Shakespeare 2m Antennas

5600-1 2m Trunk mount mobile fiberglass antenna
‘Base loaded % wave gain, 500 watts. Mounts on trunk
lip with out drilling or in %" hole in body. 20" of coax &
connector. Regular $35 Sale $15™
5600-3 2m Magnetic mount mobile fiberglass antenna
Base loaded % wave gain, 500 watts. Powerful magnetic
base adheres to any ferrous surface. 20’ of coax &
connector. Regular $36 . Sale $25%

5601-A 72" 2m fiberglass mobile whip antenna. A
colinear full wave stacked array with phasing network
Additional gain over a % wave for increased range. Has

".24 stud that fits most standard ball & bumper
mounts. Regular $15 Sale $9°*

5701 2m Economy fiberglass ground plane. Base
loaded % wave gain design, 100 watts. Use 1'%"-1

mast, hardware incl. Regular $29..... Sale $§19%
5703 9% 2m vertical fiberglass base antenna Two %
wave elements in phase with a '4 wave isolating sleeve,
provides a substantial amount of gain. Choke sleeve
isolates feed line. U-bolts provided for mounting to a
14" to 1%" mast. Regular $64 Sale $45

STORE HOURS: Mon, Tue Wed & Fri 9-5:30; Thurs 9-8 (Vegas 9-6); Sat 9-3 e Milw WATS line open for orders until 8 pm CDST, Mon thru Thurs.

Call Toll Free: 1-800-558-0411

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, W1 53216 - Phone (414) 442-4200

AES BRANCH STORES
ORLANDO Florida 32803
621 Commonwealth Ave

Phone (305) 894-3238
Fla. Wats 1-800-432-9424
Outside Fla. 1-800-327-1917

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

Ohio Wats 1-800-362-0290
Qutside Ohio 1-800-321-3594

LAS VEGAS. Nevada 89106
1072 N. Rancho Drive
Phone (702) 647-3114

Pete, WABPZA & Squeak, AD7K
Qutside Nev. 1-800-634-6227

ASSOCIATE STORE
ERICKSON COMMUNICATIONS
CHICAGO, Mllinois 60630
5456 N. Milwaukee Avenue
Phone (312) 631-5181
Outside ILL. 1-800-621-5802



R. Stanley Dicks W8YA
c/o English Department
Wheeling College
Wheeling WV 26003

ne of the things that

many amateurs look
forward to the most when
they upgrade is the pros-
pect of being able to work
some DX with their new
privileges. Novices espe-
cially look forward to being
able to operate on better
DX frequencies and on 20
meters. However, many of
these would-be DXers are
discouraged right from the
start.

The DX Primer

— low power plus low antennas
plus good technique
equals 300 countries

Because they have heard
that 20 is the best DX band,
they listen to the stations in
the “kilowatt alley” on that
band from about 14.200-
250 MHz. These stations all
seem to be running a full
kilowatt (at least) and a
four- or five-element beam
at about 70 feet or more.
They are always giving out
59+ 20-dB reports to DX
stations which the newcom-
er can’t even hear with his

fl_‘.
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modest transceiver and di-
pole at 25 feet. The new-
comer listens for awhile, de-
cides that DXing is a game
for wealthy fanatics, and
heads for two meters or for
a rag-chew on 75 SSB.

He has been too hasty,
though, for it is quite easy
to work DX with that 100-
Watt transceiver and a low-
slung dipole. It takes some
patience and some special
techniques, but it can be
done. | worked my first 100
countries with 20- and
15-meter dipoles 10 feet
high and a barefoot trans-
ceiver. | worked 262 coun-
tries before | got an ampli-
fier and worked 310 coun-
tries before any of my
antennas were higher than
29 feet.

In many European coun-
tries, amateurs are limited
to about 200 Watts of pow-
er, and yet stations from
those countries constantly
show up on the honor roll.
So, it is possible.

Equipment

Before discussing some
of the techniques for low-
power DX chasing, at least a
little should be said about

equipment and antennas.
The most important parts of
your station when it comes
to working DX are, in order:
antenna, receiver, transmit-
ter. The antenna is by far
the most important factor
in determining how suc-
cessful you will be at DX-
ing. It does not matter how
expensive or marvelous
your receiver is, it can’t re-
ceive signals that aren’t fed
into it, and it is the job of
the antenna to pick those
signals up and to send them
to the receiver. Likewise, it
doesn’t matter how much
power your transmitter runs
and how clean and pure
your signal is; if your anten-
na won’t radiate that signal
out of your backyard, then
you aren’t going to work
any DX.

S0, you should put up the
best antenna you possibly
can. We are already assum-
ing here that you cannot get
an antenna up very high. If
that is so, then what anten-
na is best? There is no single
answer to that question,
and this is not meant to be
an article on antennas. | do
have some general advice,
however. If at all possible,



MICROLOG

;

$995*

We proudly announce our
Amateur Communications Ter-
minal, the ACT-1. It’s the best
value in the Amateur Radio
market for your RTTY/CW re-
quirements. Check the combina-
tion of features and proven
MICROLOG quality. You’ll agree,
the ACT-1 is a “Tough ACT to
follow.” Microlog Corp. 4 Pro-
fessional Dr. Suite 119, Gaithers-
burg, MD 20760, Tel. 301-948-5307
Telex 908778.

Sales through your local dealer

MICROLOG -~

INNOVATORS IN DIGITAL COMMUNICATION

S T ey

e SIMPLE DIRECT CONNECTION to your
Transceiver. ¢ COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key-
board programmable tone pairs from 500 to
3000 Hz. e SPLIT-SCREEN operation with
keyboard selectable line location e 1400
character text buffer. ¢ TEN, 40 CHAR. pro-
grammable message memories, plus ID’s
WRU & SELCALs. ® RANDOM CODE gener-
ator & hand key input for practice. ® Baudot
60 to 132 WPM. e ASCIl 110 & 300 baud.
e SYNC-LOCK & NON standard speed ASCII
operation from 10 to 200 baud, (slow speed =
noise immunity). ® RECORDER INTERFACE
for ““BRAG-TAPE" or recording off-the-air.
e CODE CONVERTED Printer output in
Baudot or ASCII. e SSTV/GRAPHICS transmit.
e FULL 63 KEY Computer grade keyboard.

*9" monitor $199.




put up a gain antenna, and
put it up as high as you pos-
sibly can. | worked my first
310 countries on dipoles
and a three-element 20m
yagi that | bought for $27
and putupona TV tower at
29 feet. Look through the
antenna books and the
magazines and find articles
on gain antennas you can
construct. If necessary, use
a fixed wire antenna, but
get some gain if you can.
For 10, you can pick up “re-
tired” CB antennas for a
song and recut them so
they’ll work on 10. In most
cases, that involves cutting
a few inches off the ele-
ments until you get the an-
tenna resonant on 28 MHz.

Many old-timers will tell
you that if you can’t get an
antenna up high, you
should use a vertical be-
cause it has a lower angle of
radiation and is, therefore,
better for DX work. While
this may hold true on 40
and on 80, where a dipole a
half-wavelength high has to
be 60 or 120 feet, respec-
tively, it is not true on 20,
15, and 10. On 10, a dipole
one-half wavelength high
has to be only about 15 feet
up. | had a good friend in
Texas who worked the
world on 10 with a little
four-element yagi eight feet
off the ground. My advice
for the “higher” bands is
that you put up a gain an-
tenna if at all possible, and
if not, put up a dipole as
high and as clear as you
can. Verticals will work fine
on these bands for DX,
sometimes better than a di-
pole, but they have two
main disadvantages: 1) they
are susceptible to QRM
from all directions, and 2)
they are considerably more
susceptible to man-made
noise — line noise, auto igni-
tion, your neighbor’s hair
dryer, etc. | like verticals for
160, 80, and 40, but on the
higher bands, dipoles seem
to do the job as well or bet-
ter.

Regardless of what type
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of antenna you put up, it
should be carefully tuned
so that it is resonant on the
frequency you will be using
most often. Also, it should
be put together carefully.
Wire connections and coax
connectors should be sol-
dered, tubing and pipes
should be scraped and
bonded together, etc. In
short, anywhere where met-
al joins metal, the connec-
tion should be clean and
solid. If you are going to use
an antenna at a low height,
you must ensure that it radi-
ates and receives every
Watt possible, rather than
losing that precious power
in bad connections, leaks to
ground, faulty coax, etc.

Once you have your an-
tennas in good shape out-
side, you should then con-
centrate on the gear you
have inside. Even the most
modest equipment is capa-
ble of working DX, but not
if it is out of alignment or
full of “soft” tubes. Unless
you are sure that your gear,
especially the receiver, is in
perfect alignment, realign it
yourself (the manual should
tell you how), have a friend
do it, or return it to the fac-
tory.

If you have tube-type
equipment, replace at least
the most critical tubes for
receiving: the rf amplifier
tube and the i-f stage tubes.
Even though your receiver
may sound like it’'s working
OK, you might be surprised
at how much “hotter” it be-
comes with new tubes. Save
the old ones for spares.

Make sure that all of the
contacts and interconnec-
tions in your shack are
clean and well-soldered, es-
pecially those having to do
with antenna and ground
connections. An oxidized
antenna connector might
let rf through when you
transmit and, thus, not
show up on your swr meter,
but it can seriously degrade
receiver sensitivity, espe-
cially with weak DX signals.

There are several station

accessories that you should
consider if you want to
chase DX. One is a good
pair of headphones. Not on-
ly will they help ensure do-
mestic tranquility, they will
also help you hear weak sig-
nals under poor conditions
better than you can through
a speaker. You can get a
good pair of 8-Ohm stereo
headphones fairly inexpen-
sively these days.

If you hear a lot of hum
and hiss when you plug
them into your receiver,
you probably have an im-
pedance mismatch. Many
receivers have headphone
jacks with impedances in
the 500-2000-Ohm range.
To match these to 8-Ohm
headphones, you can buy
an audio transformer at Ra-
dio Shack for a buck or two.
Put it in the audio line so
the 8-Ohm side goes to the
phones and the higher im-
pedance side goes into your
headphone jack (you can
even wire the transformer
internally onto the jack).
This should eliminate the
mismatch-induced noise
and will make headphone
reception much more
pleasant.

While we’re on the sub-
ject of audio, you should al-
so consider an audio filter
for reception. Audio filters
are available for as low as
$30, and they can greatly
improve the performance
of a receiver, especially an
inexpensive or moderately
priced one. If you contem-
plate using mostly CW, you
can get one of the CW-only
filters, if you’re going to
work SSB, too, then you
should consider one of the
continuously variable fil-
ters. An audio filter will
help improve your receiv-
er's selectivity and will al-
low you to notch out QRM
and to pull through those
weak ones.

Yet another valuable ac-
cessory is an automatic
keyer. Most DX pileups on
CW are conducted at high
speed (don’t let that worry
you; all you have to send

and receive is your callsign
and report). It is tough to
send 20-30 wpm with a
straight key for an hour or
two in a pileup, and a keyer
makes it much easier.

Finally, you might con-
sider a speech processor of
some kind. If you are run-
ning barefoot, the process-
ing will give you several dBs
of average gain, and this
will definitely help under
weak-signal conditions and
in pileups. However, do not
adjust the processing level
too high (as most people
do). It is tempting, but you
will create splatter on adja-
cent frequencies, rob your
audio of intelligibility, and
possibly damage your
transmitter.

Techniques

Now, you’ve got your an-
tennas and your equipment
ready. How do you work
the DX? There are three
main variables you need to
consider: What mode will
you operate? What band
will you operate on? What
time of day should you op-
erate?

In general, the beginning
DXer or the low-power DXer
will do much better on CW
than on SSB. There are two
major reasons why this is
true. First, CW is the better
mode under weak-signal
conditions, and it tends to
be something of an equaliz-
er under good conditions
On bands that are only mar-
ginally open, you can often
make CW contacts when
SSB contacts are virtually
impossible. And, because
of variations in the receiv-
ing station’s frequency and
pitch, your chances of get-
ting through on CW when
conditions are good will be
better. Second, there is less
competition on CW. There
are fewer people tuning the
band looking for DX than
on SSB, and, thus, your
chances are much greater
of finding a rare one with-
out anyone else calling.
And the pileups are general-
ly smaller and much easier
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to get through. 5o, at least
to begin with, you are prob-
ably going to do better on
CW than on SSB.

Which band do you
work? A good rule of thumb
is to operate on the highest
band that is open at any giv-
en time. The higher you get
in frequency the less trou-
ble there is with QRN, solar
absorption, man-made
noise, and harmonic broad-
cast interference. Right
now, near the peak of the
sunspot cycle, 10 and 15 are
the best bands for low-pow-
er, low-antenna DXers. For
one thing, your low anten-
nas are going to perform
better on those bands.

To be of optimum effec-
tiveness, a gain antenna
usually needs to be one
wavelength high. This is 66
feet on 20, but it is only
about 33 feet on 10. You are
going to have a lower angle
of radiation on 10 and 15
than on 20, and, therefore,
you are going to work DX
better. There is less compe-
tition on 10 and 15 than on
20, and these bands tend to
be “equalizers.” For some
reason, the difference be-
tween a kW and a barefoot
exciter is often almost neg-
ligible on 10.

So, each time you get on
to chase DX, check 10 and
15 first; if they’re open, stay
there. These bands tend to
be best in the wintertime;
conditions slack off a little
in the summer. Also, they
are primarily daytime
bands, especially 10. You
will rarely work DX on 10
and 15 before sunrise or for
very long after sunset, al-
though it does happen oc-
casionally, especially on 15.
For a year or two at the sun-
spot maximum (where we
are now), these bands are
often open all night.

Year in and year out, sun-
spot cycle in and out, 20 is
the best all-around band for
DX. ltis open to somewhere
in the world almost 24
hours a day. Because of
this, it is probably the most
crowded amateur band,
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and the competition for DX
is often fierce. Nonetheless,
you can work DX on 20.
Your best bet is to work CW
and to do so early in the
morning (about 5:00 to 8:00
am local time) or late at
night, when there aren’t so
many stateside stations on.
At these times, depending
on the time of year and the
sunspot cycle, the band is
often open to several parts
of the world and the com-
petition isn’t too severe.

The worst time to work
20 is from 4:00 to 7:00 pm,
local time. This is when ev-
eryone rushes home from
work and turns on the rig;
the band is very crowded
and very chaotic, although
it’s not as bad on CW as it is
on SSB.

You will not do very well
on 40 and 80 with low pow-
er and low antennas. Be-
cause of heavy broadcast
QRM, most of the DX work
on 40 is done on CW below
7025, so you need an Extra
class license. And on 80,
most of the DX work on SSB
is below 3800 and the CW
below 3525, again requiring
an Extra. These bands are
highly seasonal; in the sum-
mer months heavy static
makes DXing very difficult,
so winter is the time to lis-
ten. If you have up good an-
tennas for these bands, you
should listen occasionally;
DX contacts are possible
with low power, especially
right at sunrise and at sun-
set.

Obviously, the time of
day you are going to oper-
ate depends on many vari-
ables: the band you want
to use, the time of year,
your work schedule, your
spouse’s sleeping habits,
etc. In general, though,
your best bet is to pick
times when the bands you
want to work are open and
the competition isn’t too
tough. Usually, this means
late at night and early in the
morning.

Another thing to remem-
ber about times is that there
is the least competition on

a band when it is just open-
ing. When 15 opens in the
morning, you can often
hear many DX stations call-
ing CQ and not getting an-
swers; a couple of hours lat-
er, when the crowd has got-
ten up and discovered that
the band is open, the com-
petition becomes fiercer.

Try finding a time period
that you can operate every
day. That way you will learn
the bands that are open at
that time, the areas they are
open to, the severity of the
competition, which band
you do best on, etc.

The best operating ad-
vice to the low-power DXer
can be given in one word:
Listen! You are not going to
get many answers to your
“CQ DX"s; they are usually
a waste of time and spec-
trum. When you first get on
a band, tune across it slow-
ly. Write down the calls and
frequencies of the DX you
hear. You can then learn
whether the band is open,
and, if so, to what direction.

Keep tuning across the
band until you hear a sta-
tion you need or want to
work. If the band is open to
an area where you need
several countries, don’t get
involved in a rag chew with
a country you don’t need
(untess rag chewing with DX
is your main interest). While
you are telling a G3 about
the great weather you’ve
been having, an LX1 or a
C31 might be calling CQ 5
kHz away

When you hear one you
need calling CQ or finishing
a QSO, you should call him
on his own frequency, un-
less he designates other-
wise. If no one else is call-
ing him, you need only give
his callsign once (he knows
what it is) and your own two
or three times. It is general-
ly better to give short, fre-
quent calls than to make
long ones, unless that's the
only way to get through.

Once you have worked
your first 50-100 countries,
you will find that it be-
comes increasingly difficult

to work new ones without
getting into pileups. So, like
it or not, you’ll need to de-
velop some pileup strate-
gies. Most of the time, you
are not going to bust
through a pileup with sheer
force (you don’t have
enough). You should try ita
couple of times, nonethe-
less; sometimes selective
propagation will put you
over the top even with your
low power

There are several tactics
that might help you get
through faster. One is to
wait until the pileup sub-
sides before sending your
call. See if you can sneak it
into a lull in the pileup. You
aren’t going to get through
if you give your callsign two
or three times right after the
DX station stands by —ev-
eryone else is doing the
same thing.

Another tactic is to try
calling off frequency a lit-
tle, even on SSB. If a station
is listening off of his own
frequency, call him on the
fringes of the pileup. If he is
listening, say, from 14.025
to 14.030, call him at .030 or
031, you probably aren’t
going to make it at .027.

Though a dangerous one,
tail-ending is another tactic.
Here you send your callsign
quickly just as the station
working the DX signs his
call or just afterwards. If
the pileup is small and the
DX station doesn’t seem to
mind, tail-ending is OK
Otherwise, don’t do it.

Another technique which
sometimes works on SSB is
to say something besides
your callsigns; a station
who is saying something
else often stands out. You
might try things like “W8YA
in West Virginia” (works
well from rare states),
“WBYA for a new one,” or
“WBYA running low pow-
er.” Even if the DX station
doesn’t hear you, some of
the big guns in the pileup
who hear you might men-
tion to the DX station that
there is a low-power station
or a “W8 who needs you for
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a new one.”

Incidentally, use stan-
dard phonetics when call-
ing DX. Most DX ops know
the standard English pho-
netics, but they won’t un-
derstand “Walrus Dionysus
Two Long Yellow Under-
wear.”” Another tactic,
though sometimes ques-
tionable, is to ask for help.
If you have a friend nearby
or you know someone in
the pileup who is likely to
get through, ask him to pass
along your call. This
shouldn’t be done when the
DX is rare, but for common
and semi-rare DX it's OK.
The best advice in a pileup
is to listen and send care-
fully. Timing will be all im
portant for you because
you won’t make it on sheer
force. Always follow the DX
station’s requests

Other than calling sta-
tions you tune across and
calling in pileups, there are
a couple more methods for
DXing. One is “piggyback-

ing.” Here, the guy across
town who runs 5 kW to a 32-
element beam at 1000 feet
calls CQ DX or calls a spe-
cific DX station with
you (who have carefully
cultivated his friendship)
standing by. After he ex-
changes reports with the
DX, he calls you into the
QSO and you become part
of the roundtable. This is
definitely OK unless there
is a big pileup or an ex-
tremely rare DX station, in
which case you will prob-
ably, get clobbered
Another method is to
check into DX nets. There
are several on the bands
mostly on 20 and 15, and
once you check in you will
be allowed to call whatever
DX is on frequency without
QRM. One good net to try is
the YL International SSB
Net at around 14.330. This
is a very friendly group of
people who are willing to
help out low-power stations
trying to work their DX

check-ins. Because they of-
ten have a large number of
check-ins, you might have
to wait awhile before you
get to call

An increasingly popular
and controversial DX meth-
od is the list. Here, a strong
stateside or foreign “em-
cee’’ takes a list of stateside
calls and passes them on to
the DX station, who then
calls the stations one by
one. This is fine, as long as
the DX station has not had
the list forced on him. If
you need the country, get
on the list if you can. Per-
sonally, | have never de-
rived much satisfaction
from working DX via a list
but if it's the only way to
work a new one, | will do it.

One final way to work DX
with low power is through
satellites. This, of course,
requires some VHF gear
and some specialized an-
tennas. The best time to try
for DX on the satellites is
just at acquisition time as

they come over the hori-
zon. In the near future, con-
stant orbit satellites will be
sent up and will make it
possible to work DX consis-
tently for many hours a day
with a few Watts and a
small VHF antenna.

Using the preceding tech-
niques and methods, and a
few of your own that you
will acquire through experi-
ence, it is quite possible to
work DX, lots of it, with low
power and low antennas. It
is, in many ways, more chal-
lenging and more rewarding
than it is to the high-power,
big-antenna boys who be-
come somewhat blasé
about DX after awhile. The
main things you need to re-
member are patience, lis-
tening, and timing. If you
work on those three things,
you can work a logbook full
of DX. Spend most of your
time on CW on 10 and 15
and on 20 when those

bands are not open. Good
luck! i
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