


New models reflect our policy by design. Technology moves fast, At Henry Radio
we keep up with a steady flow of new models, some for amateur use, some for
commercial use, some for industrial use and some for scientific research.

Here are three new models for this month:

*New UHF model 3004 1500 watts output at 400 MHz.

*New VHF model 3002 1500 watts output at 144 MHz.

*New HF 5K Classic, 3.5 to 30 MHz (not for sale to {U.S. amateurs)

These three added to the already broad line of amplifiers we offer means that we
can now cover two MHz fo 500 MHz and power outputs as high as 10,000 watts

depending on frequency. This may be the most complete line of power RF
amplifiers available in the world,

Let us know your requirements. We want fo help vou.

2K Clagsic...the cuimination of more than hiteen
years of develdping the 2K series into the world
famous line that sets the standards for top
quality HF finears. A true "workhorse™; huilt to
ioat along at full legal powsr, trouble free, for
vears of hard service Operates on all amateur
bands, 80 through 15 meters texport models
include 14 meters)

2K Classic "X"..We can't think of any way to
make this magnificent 2000 watt amplifier better,
Rugged..durable the last amplifier you may
aver need to buy,

3K Classic Mark I1...uses the Eimac 3CX1200A7
tube. Mare than 13db gain. We helieve the
3K to be the finest amateur linear available
~the amplifier of every amateur's dreams.

input tor SSB and 1000 watts input for Cw,
Because this tube is rated at an unheard of
15dB gamn, only about 25 watts drive 18
required for full output.

2004-A is identical to the 2002A except
that it is set up for the 430 to 450 MHz
band. This amplifier uses a 1/2 wave strip
fine and offers all of the same
specifications as the 20024,

1002-A A rack mount 2 meter amplifier
with the same design as the 2002A, except
using one 8874 tube tor 12 power
specifications. Rated at 600 watts PEP
I . out and 300 watts continuous carrier
output. it employs the same strip line
design as the 200ZA.

2KD Classic...a desk modal destgned to operate ‘
at 2000 watts sffortiessly, using two Eimac 3-500z  2002+A-a bright rew rework of our
glass envelope triodes, a Pi-L plate circuit and a  POPUlar 2002 2 meter amplitier. Uses the
rotary stlver plated tank coil. We challenge youto  "€% E_m‘)ac 3CX8U0AT, The RF chassis
find & better desk model for even a thousand U598 @ 174 wave length strip line design for

dellars more. axtreme reliability. It provides 2000 watts

1004-A...4 rack mount half-power version
of the 2004A. Covers the 430 to 450 MHz
hand using a 1/2 wave strip line design,

Henry amataur amplifiers are available from Henry Radlo and select dealers throughout the U.S.
and are being exported to amatsurs all over the world. In addition to our broad line of commercial
FCC type accepted amplifiers we offer special RF power generators for industrial and scientific
users. Call or write Ted Shannon or Mary Sliva for fult information.

We stock thesa plus many other fine names.
AEA « ARCO ¢ AARL « ASTRON sB & KeBAW e HBIRD o
CDE » CONNECT-SYSTEMS « CLISHCRAFT « EIMAC «
HAL o HUSTLER » HY-GAIN = [COM ¢ KENWQOD «
LARSEN ¢ NYE « ROBOT » TEMPO s VIBROPLEX » YAESL

Henry fadl

2050 S. Bundy Or., Los Angeles, CA 90025
Butler, Missouri 64730

TOLL FREE ORDER NUMBER: {800) 421-6631 For atl states exzept Calitormia Calif residants please call collect on our reguiar numbers.

T ooty

(213) 820-1234
1816) 679-3127
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The new TS-9408S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive

+  multi-function LCD sub display

' graphically illustrates VBT, SSB
slope, and other features.

¢ 100% duty cycle iransmitter.
Super efficient caoling system using

special air ducting works with the inter- -

nal heavy-duty power supply to allow
continuous transmission at full power
output for penods exceeding one hour.

® Programmable scanning.
& Zemi or full break-in {QSK) CW.

o High stability, dual
digital VFOs.

An oplical encoder and
the flywheet VFQ knob
give the TS-5408S a posi-
tive tuning “feel’

« 40 memory channeis.
Moda and frequency may
be stored in 4 groups of
10 channels each.

# General coverage
receiver.

Tunes from 150 kHz to
30 MHz.

1 vr. imited warraniy

Ancther Kenwond First.

Complete seopce manuals #re availaale or 2l Tie-remyeod transceivers gnd most arcessones

"...pacesetiter in Amateur radio

X-cellence

e L.ow distoriicn transmitter.
Kenwcod's unigue fransmitier design
delvers top "quality Kenwood" scund.

s Kevboard entry frequency selection.
Operating frequencies may be diractly
entered into the TS-9403 without using
the VFQ knob.

129

Optional accessories:

o AT-940 full range (160-10 m) automnatic
antenna tunear » SP-940 axternal
speaker with audio filtening e Y(-455C-1
{00 HZ), YG-455CN-1 (250 Hz,
YK-88C-1 (500 Hz) CW fitters;

YK-88A-1 (6 kHz AM filier  V5-1 volce

» Graphic dispiay of operating features. gynthesizer » SO-1 temperature

Exclusive multi-function
LCD sub-chisplay panel :
shows CW VBT, SSB slope
tuning, as well as fre-
quency, fime, and AT-940
antenna tuner status.

« QRM-fighting features. ]
Remove “ratten QRM” with 3
the 558 slope tuning, CW
VBT, notch filter, AF tune,
and CW pitch controls.

« Built-in FM, plus

$8B, CW, AM, FSK

Speciheatons and prices gre subject i change withowt notice or obligation.

compensated crystal
oscillator @ MC-425 LR/
DOWN hand mic.

* MC-504, MC-80, MC-85
deluxe base station mics.
* PC-1A phone patch

® TL- 9224 linegar amplifier
* 5M-220 station monior
» B5-8 pan display

® SW-200A and
SW-2000 SWR and
power meters.

FT——XT—CLEAR NOTGH AF TuNE

L3057 S

More TS-840S information is availlable

from authorized Kenwood dealers.

KENWOOD

TRIO-KENWOQOD COMMUNICATIONS

1111 West Wainut Straet
Compton, Califoria 90220



ICOM 25-1300MHz Plus!

CERLEN

ETIICOM] commumicarions secrivnn NC-8R 2000

POWER
o PRIO

pemmme SCAN  SYAR?STOP ‘o
POU[ L-M MODE  MEMORY

" wemMoRY

ICOM's commercial
guality scanning
receiver,..Top
auality at a gem
of & price.

ICOM introduces the
IC-R7000 advanced technol-
ogy 25-2000MHz* continu-
OLS coverage communications
receiver. With 99 bwner pro-
grammable memories, the
IC-R7000 covers low band,
aircraft, marine, business, FM
broadcast, amateur radio,
emergency services, govern-
ment and television bands.

Hovboard Entry. For
simplified operation and quick

REI0)
#H 28

tuning, the {C-R7000 features

direct keyboard entry. Precise
frequencies can beselected hy
pushing the digit keys in se-

quence of the frequency or by
turning the main tuning knob.

g2 Memories. The
IC-R7000 has 99 memories
availabie to store your favorite
frequencies, including the
operating mode.. Memory
channels may be called up by
simply pressing the Memory
switch, then rotating the
memory channel knob, or by
direct keyboard entry.

Scanning. A sophisticated
scanning system provides
instant access to rmost used
frequencies. By depressing
the Auto-M switch, the

ICR ?QQO_aummatItally memo-

rizes frequencies in use whilé
the unit Is in the scan mode.
This allows you to recall

frequencies that were in use.

t3ther Outstanding
Features:

& FM wide/FM narrow/AM/
upper and lower 5SB
modes

& Six tuning speeds: 0.1, 1.0,
5,10, 12,5 or 25KHz

& Dual color fluorescent dis-
play with memory channel
readout and dimmer switch

e Compact Size: 4-3/8"H
x A" x 10%"D

e Dial lock, noise blanker.
combined S-meter and
center meter

@ Optional RC-12 infrared
remote. controller

& Optional voice synthesizer.
When recording, the voice
synthesizer automatically
announces the scanned
signal frequency.

*Specifications guaranteed
from Z25-1200MHz. Mo addi-
tional module required for
coverage to approximately
2.0GHz.

See the JC-R7000 receiver
at your local authorized |COM
dealer, Also available is the
IC-R7A Q.1-30MHz general
coverage receiver.

&LL THIS AT A PRICE
YOU'LL APPRECIATE.

[ions

ICOM America, Inc, 2380-116 Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallags T 75234
All stated spedfications are approximate and subject to change without natice or obligation. Al ICOM radios significantly exceed FCC regulations Himiting spurlous eqtissions. E?'ngp_BS
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TIME FOR AN ~A
BREAKTHROUGH

The hlgh quality of AEA products is appreciated long after the prlce

paid is forgotten.

11’1
1
i
4

No Antenna

No Radio
I

No ty;

+ Wil improve the operating skills of ANY CW operator!
+ More fun then ANY Morse Code trainer yet devised.
* Use with a C-84, TV set, and key {or keyer),
» Experiance the thrill of a “DXpedition™ to anywhere in the world.
* Operate anytimea you want, ideal for travelers.
+ Imprassive award certiticates available for verified performance
= On-going contests: 8-hour sprint and 24-hour marathon,

THE FANTASTIC DOCTOR DX™
CW Band Simutation That Is So Real
You Won't Believe It!

e e g

HOT ROD™

¥ Wave Telascopa Antenna §24.95 {

+ Fowar talescopic sections than any 4 wave
whips.

* Shorter and lighter than all % wave whips

« Better performance than a % wave whip
when mounted on a handie talkie.

* Special matching network designed by
Professor D.K. Reynolds  (co-inventor of
Isopole™ antenna).

§ » Most gain attamable for length
uf anfenna

= Best decoupling of any commer

B cial VHF base station antenna
available.

« More honest gain than most other!
VHF omnidirecional anlennas —
dontbefooled by misleading claims!

* Zeto dagree angle of radiation,

+ Factory-tuned matctung net
work.

« (reater bandwidih than any
competitive product.

* G grounded for siatic dis.
charge protection,

s Documented cases of wind sur-
vival in 140+ mph hurricanes

= Easier than any compehtive an.
tenna fo assernble.

Masl
Nat
Included

IS0 = 144 or 220~ $49 95

IS0 = 440— 358,95

ISOPOLE ANTENNA™

CR1 $239.95*
Computer Patch™™ Interface

= Better pertormance than any com-
petitive product

« Dual channel filtering with auto
threshold correction

* Variable shift

¢ 117 VAC power supply included

Fun, Fun!!!
Computar

Ragchews

and TV Set

DOCTOR QSO™ $79.95
Morse Code Trainer
* Makas Morse Training Fun,

» Plug-in Cartridge For C-84
» Simulates Real Morse

= Gan Operate With Onily C-84

PKT-1 Packet Controller $409.95

* Multitesking - Can receive informa:
tinn from the keyboard and off the
air at the same time.

= Uags TAPR clreuitry and flrmware.

. Eﬁgnslsquelch to detect busy

» Send computer files grror froe,

+ Data detact (DCD} for HF operation.

*« Digital radio communications for
computer 1o computey,

+ Every PKT-1 is 4 igipeater

+ Operates from 8-15 VDG

s includes Morse University T™,
ing software.

* Morse training routine teach you the Morse
code a character at a time.

s Proficlency routine helps you Increase code
speed, and upgrade your license class.

* Racelving audioivideo game gives vou code
practice under pressure,

» Sending analysis routine helps you improve
your sending ability,

orse code train-

GET YOUR FIRST HAM RADIO LICENSE,
OR INCREASE YOUR CODE SPEED SO YOU MAY UPGRADE!
bl -

AMATEUR RADIO
STARTER KIT
$39.95

e Keyboard input allows you to compose your

own code practice sessions,

+ More complete than any Morse code trainer
now available.

+ Includes the ARBL book "“Tune in the World” to
help you get your first license,

* Club and license information for yaur area.

* Use with a C-64 (or C-128) & T.V, set.

s MP
MICROPATCHTM
$150.95*

* Morse/Baudot/ASCIVAMTOR
» UUse any AEA software

« Compact and Economical

'+ Operates from 12-16 VDG,

ATU-1000
Unmatched Software For C-64
ADVANCED CP-100 COMPUTER
TERMINAL UNIT PATCHTH And VIC-20 Computers
$369.95* MBA-TORTM... The most advanced soft

* World's most advanced
terminal unit/computer
interface

* 32 poles, active tiitering

* Set filters & AFSK tanes to
one Hertz

* TTL, RS-232, loop keyer incl

tor AMTOR

Advanced Electronic Applications, Inc.

P.O. BOX C-2160

(206) 775-7373 » TELEX: 152571 AEA INTL

LYNNWOOD, WA 98036

= 170/425/850 or variable shift
» Front-panel squelch

¢ Built-in monitor speaker

+ Discriminator-style tuning

warg  written for Morse.-Baudol- ASC N,
AMTOR including mail drop.
MARSTEXTTM _4 speciat Morse-Baudot-
ASCH package written aspeciglly for
MARS and other trattic operators.
SWLTEXTIM.~The most sophisticated
soltware available for the shortwave hs.
tening enthusiast. Automatic data analy
sis, Morse, Baudot, ASCl, AMTOR, and
SITQR.

AEA also offers Morse, Baudot, and
ASCI| software for the following

computers: Apple i, Il +, lle; IBM.£C

Brings you the
Breakthrough!
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A4, with wideband performance, easy installation, 4
band operation and moderate price will give you more
enjoyment and satisfaction from your hobby. You'll
like the 40 meter operating possibilities with the A744
add-on kit.

A4 is designed with you in mind because it has fewer
parts to assemble, less weight and minimum wind load
on your tower, With the 18 ft. boom, A4 gives ex-
cellent gain and front-to-back ratio. If your interest s
rag chewing, DX-ing or contesting, A4 is the perfect 4
band beam for you.

MODEL A4 10, 15, 20 METERS

MODEL A744 40 METER ADD ON KIT
SPECIFICATIONS SWR 1.2-1 band-
width 500 + KHz, boom 18 ft., longest element 32 ft.,

wind area 5.5 ft.2, turn radius 18.4 ft., weight 37 Ibs.
Excellent gain.

MORE CONTACTS, MORE SATISFACTION WITH

CUSHCRAFT BEAMS

More contacts, less interference and a better signal at
the recelving end are yours with this 2 element 40
meter Skywalker Yagi. The computer design max-
imizes gain and reduces side lobes. The design also
gives low SWR with excellent bandwidth.

Holder of the Morth American contact record. This
compact two element antenna has quickly become
“the most wanted” 40 meter beam. Make it your first
choice.

MODEL 40-2CD 40 METERS

SPECIFICATIONS boom 23 ft.,
longest element 42 ft., beamwidth 70°, 1.5-1 band-
width 180 KHz, turn radius 24 ft., windload 6.3 ft.2, P.0. BOX 4680 [k

MANCHESTER, NH

TELEX 953- ﬁe CUSHSIG MAN
4

e

weight 40.7 Ibs. Excellent gain.

October 1985




KENWOOD

..paceseiler in Amateur radio

1Y :":E : = Realiable, all solid state design. Optlonai a

: E P et Tt Sold state design permits mput power & P5-430 compait AU DOWEF suppiy
Digitat DX-terity—that outstanding of 250 watts PEP on $5B, 200 watts DC e 5P-430 external speaker « MB-430
attribute built into every Kenwood on CW, 120 walts on £M (optional), or mabile mounting bracket  AT-130
T5-430S lets you QSY from band to 60 watts on AM., Finai amplifier protec- compact antenna funer covers ?()-10
band, frequency fo frequency and tion circuits and a cooling meters, incl. WAR_L bands
mode to mode with the speed and fan are built-in. & AT-250 automatic
ease that will help you earn that = Memory channeis. antenna tuner covers
dominant DX position from the Eight memory channels 160-10 meters, incl, WARC
shack or from the mobile! store frequency, mode bands e TL-9224 2 KW PEP

linear amplifier  FM-430
FM unit e YK-88C

(500G Hz) or YR-8BCN
(270 Hz) CW filters
e YK-885N (1.8 kHz)
narrow SSH filter o YK-88A
(8 kHz) AM filter « MC-425

and band data. Channel 8
may be programmed for
split-frequency cperation.
A front panel switch
allows each memary
channel to operate as an
independent VFC oras a
fixed frequency. A lithium battery backs UP/DOWN hand mic, = MC-GOA/
1p stored information. /85 deluxe desk mics. s SW-2000/
= Brogrammabie. multi-function scan, 2004 SWR/power meters » SW-100A

= Speech prccessar built-in. SWR/power! volt meter « PC-1A phone
S— N @ Dual digital VFOs. patch e HS-4, HS-5, HS-6, HS-7
€ (‘overs all Amateur bands = YO X circuit, plug semi g headphones’

160 through 10 meters, as well ag the hreak-in with sidetone.
new 30, 17, and 12 meter WARC bands.
High dynarnic range, general caverage
receiver tunes from 150 kHz to 30 MHz.
Easily maodified for HF MARS operation.
¢ Superb interference reduction
Eliminate QRM with the IF shift and
tuneable notch filter. A noise hianker
supresses ignition noise, Squelch, RF

KENWOOD
attenuator, and RIT are aiso provided,

Optional IF filters mav be added for TRIO-KENWOOD COMMUNICATIONS
aptimum interference reduction. 1111 West Walnut Straet
Compton, Cabfornia 40220

Camplete service manuels are avaifzbie far ail Irio-Kenwoad transceivers attd most accessones
Spectticatons and prices are subject to change vathout nalce or shigation,



The exceptional front-end selec-
tivity and sensitivity, coupled with
Kenwood’s excellent audio section,
gives you lots to hear! Compact
design makes this transceiver at
home in the shack ar on the go!

® L.arge, easy-ito-read backlighted
L.GD readout.
indicates receive/transmit freguency,
frequency offset, sub-tone seiection,
memory status. An LED readout indi-

cates S & RF units, REVERSE, CENTER §

TUNING, PRIORITY, and ON AIR,

& Programmable scanning, with
center-siop tuning.
Microprocessor technology allows
you to scan the entire 2 meter band,
or just a small poriion of it. Scanning
stops on the center frequency during
band scan—a Kenwood exclusive!

* 25-430 power supply

o KPS-12 fixed-station power

supply for the TR-7850

¢ KPS-7A fixed-station power

supply for the TR-793Q
¢ 5P-40 mabile speaker

TR-7850 optionai accessories:
¢ TUU-79 three frequency tone unit

antehna tuner

* SW-1C0A/B power meters

* PG-3A noise filter

Made! TR-7950 (45 watts) shown. TR-7930 is identical, but with 25 watts oulput
Complete service manuals are avaiiable for all Tric-Kenwood transcelvers and most accessaries,
Specitications and prices are subject to change without nofice of obligation

& 5P-50 mobile speaker

& M(C-55 mobile microphone

* MC-46 1B-key autopaich
LP/DOWN microphone

e SWT-12m, 100 W

= 21 Multi-function memory channeis.
The TR-7950/7930 *remembers” fre-
guency oftset, and optional subtone
channels. Memories 1-15 are for sim-
plex and “normal” repeater operation.
Memory pairs 168117 and 18119 are for
“odd-ball" splits. Memaries “A" and
"B" store upper and lower band scan
limits. The radio “beeps” when
memory channel 1is selected.

& Exiended frequency coverage.
Cavers 142 000-148.995 MHz in
5-kHz steps. Repeater offsets are
automatically selected in accordance
with the ARRL 2 meter band plan. The
front panel *0OS" key mav be used fo
allow manual changes in offset,

= Multi-function keyboard.
The 16-key DTMF pad can also be
used for direct frequency entry, sub-
tone selection, memory address and
scan programming. The keyboard is
illuminated for night time use,

More TR-7950/7930 information is avail -
able from authorized Kenwood dealers.

KENWOOD

TRIO-KENWOQD COMMUNICATIONS
1111 West Wainut Sireet
Compten, Calfornla 80220
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Wica Director: Howard 5. Huntinglion, KOKM,

65 Bouth Burr Gak Dr., Lake Zurich, 1L 60047
Dakota Division

TOD OLSON, KATQ

292 Heather La., Lang Lake, MM 55356 (612-473-56478)
Vice Director: Howard Mark, WROZG, 11702 River
Hills Dr., Burnsvilie, MN 85337 (812-580-6302}
Delta Division

GLYDE (). HUALBERT, WiSCH, P.O. Box 541,
Biloxi, MS 395633 {6(1-435-5544}

Vice Director: Robart P, Schmijdt, WGGHP,

%100 Prass Dr., Mew Qrleans, LA 70126

Great Lakes Division

GFJAGE &. WILSON I, WaQY|, 1649 Griffith Ave.,
Owenshare, KY 42301

Vice Director: Allan L. Severson, AHEP, 1275 Ethel
Ave,, Lakewoad, OH 44107 (216-521-1565)
Hudson Division

LINDA 5. FEADINAND, N2YL, Sunset Tral,
Glinton Cornars, NY 12514 (014-265-5398)

Vice Director: Staphen A, Mendelsohn, WAZDHF,
318 New Milford Ave., Dumont, NJ 07628
§201-384-0570/0680)_

Midwest Division

PALL GRAUER,* WOFIR, Box 190, Wilson, K$
B7490 (913-658-2155)

Vice Director: Richard Ridenour, KBRZL,

g Lake Pembroke Dr., Ferguson. MO 83135
[414-521-2520

New England Division

TOM FRENAYE, K1K), 23 Pinehurst Ad.,

Hox 62, Unionvilie, CT 0B08S (203-673-6429)

Vice Director: Richard P. Beebe, K1PAD,

& Tracy Cir¢le, Billarica, MA 01821

Northwestern Division

MARY E, LEWIS, WTQGP, 10352 Sandpoint Way, N.E.,
Soattle, WA 98125 {206-623-9111

Vice Director: Rush 8. Drake, WTRM, 41385 Foul
Weather Biuff Bd., N.E., Hansville, WA 98340
(206-638-2330)

Pacitic Division

WILLIAM J. STEVENS,” W6ZM, 2074 Foxworthy Ave.,
3an Jose, CA 85124 (408-371-38189)

Vice Diracior: Kip Edwards, WBSZN,

1928 Hillman Ave., Belmont, {iA 34002

Roanoke Division

GAY E. MILIUS, JR., WEUG,

1416 Rutland Dr Virqmna Baa&h VA 23454
(804-481-509%)

Vigca Director: John . Kanode, N4MM,

RFD 1, Box 73-A, Boyce, VA 2)‘620 f703—83? ~1340)
Rocky Mountain Division

L¥S J. GAREY, KOPGM, 13495 West Center Dr.,
Lakewood, GO 80228 (303-086-54200

Wiea Director: Marshall Quiat, AGDX, 1624 Market St.,
Suite 200, Danver, CO 80202 (303-333-08+9%)
Southeastern Division

FAANK M. BUTLER JA., W4RH,
323 Elliott Rd. 5., Fort Walton Beach, FL 32643
1904-244-5425)

Vice Diractor: Mrs. Evaelyn Gauzens, W4AWYR,
2780 N.W. 3rd 8t., Miami, FL 33125 tSUﬁ 642'—41391
Southwastern Division

FRIED HEYN, WABWZO, 962 Cheyenne 5t.,
Costa Mesa, GA 92626 {714545-8516)

vice Director; Wayne Qvarbeck, NGNB, 900 Avenida
Salvador, San Ciemeante, CA 92672 (7‘14-492-8025]
West Gulf Division

HAYMOND B. WANGLER, WSEDZ, 842 Beryl Dr.,

San Antaplo, TX 78213 (512-733-09632 home,
612-522-2221 husinass)

Vice Director: Thomas W, Comstock, N

1700 Dorminik, Gollege Station, TX 7‘?54(! (409 -693-1161)

*Exacutive Committee Member

Section Managers of the ARRBL

Reports Invited: The ARRL Board of Directors (see list af left} determines the poIIcnes at ARRL.
The 16 divisions of the League are further arranged into 73 administrative *sectlons,” aach headed
by an elected Section Manager. Your SM welcomas reports ot club and individual activity. ARRL
Figld Organization appointments ate available covering a wide range of Amateur Radio volunteer
interests. Whatever vour license class, your SM has an appointment available. Check with your SM
(below) for further information.
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Southern Texas

Bill Gillespie, VEBARG, 10129 90th 51, Edmonton T6H 1R5
H. E. Savage, VETFB, 4553 West 12th Ave Vancouver VBR 2A4 {G04: 224-5226)
Jack Adams, VEMJE 227 Davidson Ave, E., Dauphin HTN 224 (204-838-9270)
Donald R, Weiling, VEIWF, 36 Sharwood Or., 5t John, NB E2J 3HE (506-506-2813}
L. P. Thiviarge, VE3GT, 34 Bruca St, W Flantrew KTy 3WH (513-432.505

amld Moraau, VFEBP B0 Principale, St Simon Co., Bagot JOH 1YQ (514-798-2173)
W, C. “Billm Munday, VESWM, 132 Shannon Ad., Flaglna 545 5B1 (308-586-4863)

Harold K, Low, WA3WIY, Rie, 6, Box 66, Millsboro 19966 (302-345-2871)

James B, Post, KA3A, 15 Monarch Ra., Wilkes-Barre 18702 (717-825-3940/

John A, Barolet, KJ3E, 108 Elliott Gt., California, MD 20819 (301-862-320

Richard Baier, WA2HEB 1226 Audubon Dr., Toms River 08753 {201-270-3252)
William Thompson, WzMTA RD 1—Rack Hd Newark Valley 13811 (607-842-8930)
Otte Schuler, K3SME, 3732 Golby 81., Pittsburgh 15214 (412-231-6890)

David E. Lattan, WDSEBC, RR 1, Bux 234, Makanda 62958 (818-520-1578)
Bruce Wondward, WAUMH, 6208 Bramshaw Ad., Irdianapalis 48220 (317-251-5608)
Aichard A. Regent, KOGDF, 5003 South 26th St., Milwaukes 53221 (414-262-0312}

George E. Frederickseon, KCHT, RR #2—Box 352, South Haven 55382 {612-558-6312)
Mike Mankey, WBRTEE, 518 E. Columbia Dr., Bismarck 58501 (701-258-5114)
Roland Cory, W2YMB, 1010 Tth 5t., W, Mobridqe 87601 (605-845-2400)

Joal M, Harrison, 8r., WBSIGF, Star Rte. 3—Bnox 308, Judsonia ?2081 (501 T728-3301)
John M, Wondergem, KSKR, 600 Smith Dr., Matalrie 70005 (504-537-1485)

Paul Kemp, KWST, 3581 Baaumont Or., Poar| 39208 (801-839.7812)

Jdohn ©. Brown, NO4Q, P.0. Box 47, Eva 35333 {901-584-7537)

Dale Bennett, WAAJTE, 320 Loy St, Columbia 42728
James R, Sesley, WBBMTD 21615291 Mile Ad., Sprln%gort 49284 (817-857-2013)
Jeffray A. Maags, KEND, 9256 Concord Rd., ine[l 43065 (614.B73-3234)

John H 315 Kensington Ct., Copiague 11726 (516-226-4

Paul 8, ngarten{QILBZWK 259 N. Washington, North Tarr@own 105891 £914-531 T424)
male
Robert R. Andersan, K2BJG, 69 Page Dr., Oakland 07438 {201-337- 7858;

Bob McGaifray, KRCY, 3913-29th St,, Des Moines $0310 (515.279.9848)

Rabert M, Summers, KABXF, 3045 North 72nd, Kansas Gity £6109 191&299 28)

Benton C. Stith, KﬂPCK 3301 Sinclair, Bte. 3, Box 196-4, Columbia 55203 (314-443.5168)
Warn J. Wirka, WBDGQM Hural Routs, &1 Capehan Hd Papilllon 68133

Robart Koczur, KIWGO, Whetstone Ad., Harwinton 06791 1203 485 (338)
Luck Hurder, KY1T P.O. Box LL., North 'Eastham 02851 (B817-256.2020}

CGlevls 0. Laverty W1RWG 17 Fair St.. Norway D4283 207?43-23531

William Burden, WB{BRE, 11 Briand, Na.shua {3083 (6U3-882-0021)

John Vaota, WB1FDY, 41 Brookside Ave., Gentardate 02911 5401 -231-1934)

Falph T. Stetson, 11, KDIR, P.O. Box 123 Milton 05468 (802-893-48561

R. Donald Haney, K.A‘!T RD 1—Box 237, Myﬂck La., Harvard 01451 {B817-772-4128)

David W, Stevens, KL7EB, POB 103421, Anchorage %9510 1907-274-3051)
Letiiuel H. Allen, WTJMH 1BL'ID$ Aflantic St., Boise 8% (208-34:3-9153)

L. C. ‘'Les” Belyea, NTAIK, F.0. Box 327, Belgrade 659714 (408-388-4253)
Wiltlarn R. Shrader, W7QMU, 2042 Jasmine Ave., Medford 87501 (B03-773.8624)
Giene E. Spragus, KDTG 10116 23rd Dr. SE, E'.lerett WA 98204 (206-337-3459)

Bob Vallle, WEARGG, 18655 Shettield Rd., Gastra Vallay, CA 94546 (415-537-6704)
Joseph D, ‘Lambert, WBIXD, P.0. Box 1201, Bouldar City 20005 (7022940505

Jamas F. Wakefiald, AHBCCO, 647 Kunawal’ La., #201, Honeluly, HI 5581?‘ (B0B-524-0050)
Robert H. Watson, WGIEW 10904 Clinton Bar Ad., Pine Grove, CA 8

Robert Odell Smith, NAST, 320 Park 5t.—p.0, Box 1425, Fort Bra.%% 7 (707-684-4931)
Charies P. McConneIl WBDPD 1658 W. Masa Ave.. Fresno‘ CA 83711 (209 431 -2038)
Hodney J. Statford, KBBZV 5155 Shadaw Estates, Ban Jose, CA $5135 (40&-2?‘4-0492)

Rae Everhart, K&SWN, P.0O. Box 41, Lexington 272930041 (704-249-8734

Jamas G. Walker, WD4H12 Rta, 1, 'Box 5305, Marlon 20571 (803-42336451

Glaude E. Falglay, W3ATQ, 135 The Main—RA #1, Williamsburg 23185 (804-253-0658)
Kari §. Thompsen, KBKT, 5103 Pionaer Dr., Gharleston 25312 (304-776-4352)

William “Bill” Shettietd, KQiJ, 1444 Roslyn 5t., Denver 80220 {303-355-2488)

Jee Knight, W5PDY, 10408 Snow Heights Bivd,, N.E,, Athuquerque B7112 (505-290.4581)
James H. Brown, NA7G, 865 Manchaster Rd., Kavsville B4037 {d01-644-0058)

Richard G. Wunder WA?WFG Box 2807, Chayenne B2003 (307-834-7385)

doseph E, Smith, Jr., WA4ANP, 1211 13th 51., N,, Bassamer 35020 (205-424-4B866}
Edmund J. Kosobucki, K4JNL, 5525 Perry Ave.. Columbus 31909 (404-322-2858)

Phillip O Dwyer, WE4X, 543 Mooney Hd., N E., Fort Weiton Beach 32548 (904 862-2353)
Richard . Hill, WA4PFK, 3800 5.W, 11th $t., Ft. Lauderdale 33312 (305-583-6032)
Carlos Flores, WP4d, 2 Monserrate Towers, Api 1804, Carclina, PR 00630 (809-757-1564)

James E. Swafiord, WIFF, 5308 W, Miramar Dr., Tucson 85715(502 298 7793
Eugene R. “Bob” Poala, AJEF, 2059 Reynosa Dr Torrance, CA §0

Joa H. Brown, WBUBQ, 5444 La Hierra, Rlvarslda GA 92505 t?14-63?-5394)
Arthur R, Srmth. WGINl. 4515 Meliza Way. San Dleqo, CA 2117 (6192731120}
Byron W. Looney, K6F|, 6540 Buckiey Dr., Cambrig, GA 93428 (305-927-8733)

Phil Clements, K&PC, 1313 Applegate La., Lawisvilla 75087 (214-221-2222)
Dave Cox, NEBN, 1812 5, Umbrella Ct,, Broken Arrow 74012 ($18-250-22395)
Arthur B, Hoss. WSKR, 132 Sally La., Brownsville 78521 {512-831-4458}



THE AMERICAN RADIO
RELAY LEAGUE, INC

The Amenican Radio Aelay League, Inc,, is a
nrancommercial association of radio amateyrs,
organized for the promotion of tnterast in Ama-

teur Radio communication and experimentation, for
the establishment of networks to provide communica:
tions in the event of disasters or uther emergencles,
for the advancement of the radio art and of the public
walfara, for the representation of the radio amateur in
iegisiative matters, and for the maintenance of frater-
nallsm and & high standard of conduct.

ARRL ia an incorporated association without capital
stock chartered under the laws of the State of Con-
necticut, and Is an exempt organization under Section
50113} of the Internal Revenue Code uf 1954, Its af-
fairs are governed by a Beard of Diractars, whose
voting membars arg elected avery two years hy the
ganeral mambership. The officers are elacted or ap-
pointad by the Directors. The Lseague I8 noncommar-
ciat, and no ene who could gain financially from the
séhagtljng of Ita affairs is eligible for membership on its

oard.

“Qf, by, and for the radio amateur,” ARRL numbers
within its ranks the vast majority of active amateurs in
the nation and has a proud history ot achlevement as
the standard-bearer in amateur affairs.

A bona flde interest in Amateur Radio is 1he only
assantial qualification of membership; an Amateur
Radio license Is not a prereduisite, aithough full
voting membership is granted only to licensed
amateurs in the U.8. and Canada.

All mambership inquiries and general cor-
raspondence should be address#d ta the ad-
ministrative headquarters at 225 Main Street,
Newington, ST 06111 USA
Telephona: 203-666-1541
Telex: 6502155052 MCI.

MCI MAIL {electronic mail system) ID: 2155052
{user name: ARRL)

Founding President
Hiram Percy Maxim, W1AW

Officers

Prosident: LARRY E. PRICE,* W4RA
P.0. Box 2067, Statesboro, GA 30458

First Vice President: LEONARD M.
NATHANSQN,” WBRG, 20833 Southfield Rd.
Suite 240, Southfield, Mi 48075 (31 3-569-319‘f)

Vice Prosident: GARFIELD A, ANDERSON, K8GA
5820 Chowen Ave, S., Minneapoalis,

MN 55410 (812-922-1160}

Vice President; JAY A, HOLLADAY, WBEJJ,
5128 Jessen Dr., La Canada, CA 91011
(B18-790-1725)

Exscutive Vice Prasident
DAVID SUMNER,” K1ZZ

Intornational Affairs Vice Prasident

RICHARD L. BALDWIN, W1BW, H.C. 60
Box 60, Waldoboro, ME 04572 (207-528-5781)

Secratary: PERRY F. WILLIAMS, W1UED

Troasurer: JAMES E. McCOBB JR., K1LLY

Staff
Executive Associate
W. Dale Clift, NAIL
Washington Area Coordinator
Permry F. Williams, WiUED
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Manager: Paul L. Rinaido, W4RI
Deputy Manager: John Neison, W1GNC
Advarlising Department: Lee Aurlck, WISE,
Manager, Sandy Gerli, AC1Y, Deputy Manager
Clrculation Dagartment: Lorry Evans, KATKQY,
Manager; Debra Chapar, Daputy Manager
Preduction/Editorial Dapartment: Laird
Gamphetl, WAGUT, Manager; Joel Kleinman,
N1BKE, Deputy Manager
Technical Depariment: Charles L. Hutchinson,
KBCH, Managar; Gerald L. Hall, K1TD,
Deputy Managaer
Membership Communicatlons Setvices
Manager: John F. Lincgholm, W1XX
Daputy Managear: Robert J. Halprin, K1XA
Volunteer Resources
Manager: Stephen C. Place, WB1EYI
Volunteer Examiner Dopariment
Gurtis R. Holsopple, KBCH, Manager
Fieid Services Department: Richard K. Palm,
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Controifer: Michael R. Zeigier
Burchasing/Office Services Depariment
Kathy McGrath, Manager
Dovelopment
Manager: Willlam L. Lazzaro, N2CF

Counsel
Christopher D, Imiay, N3AKD

*Executive Committee Member

“It Seems to Us ...”

The Facts About RF Hazards

Radio amateurs have been using RF energy
for good purposes since the earliest days of
radio. Possible adverse health effects from ex-
posure to RF energy have become a public
concern only in the last decade, The ARRL’s
own committee on the subject, the ARRL
Commiitee on the Biological Effects of RF
Energy, has been dealing with the subject
about six years.

Bven at the highest levels of scientific
research, there are many unanswered questions
about the interaction of RF energy and
biological systems. Thermal effects where ex-
posure to strong RF fields causes the
temperature of biological tissue to be elevated,
are well documented. Less is known about
non-thermal effects, however. The difficulty
of replicating experimental results at low RF
levels is among the challenges to fuller scien-
tific understanding, as is that of extrapolating
animal data to human exposure circumstances,

The British medical journal, The Lancet,
recently published a letter from a Washingion
State epidemiologist, Dr. Samuef Milham
(Vol. 1, p. 812, April 6, 1985). Dr. Milham
studied the death certificates of 1691 deceased
radio amateurs (“‘silent keys’” appearing in
OST) from Washington state and California.
He found a greater number of deaths among
the silent keys from certain kinds of leukemias
than were reported in the general U.S.
population (white male) in a typical vear.
Before you pull the plug an your rig lest you
get cancer, you should also know that he
recorded fewer deaths among silent keys from
two other kinds of leukemia. The [Lancet
subsequently published the ARRL Bio-Effects
Committee’s criticism of Dr. Milham’'s
methodology (Vol. 1, p. 1516, June 29, 1985).
To be fair, we should also mention that there
has now been a criticism of that criticism (Vol.
I, page 106, July 13, 1985). Much of the
argument centers around the methodological
strength or weakness of a statistical total
called the proportional mortality ratio
(PMR), and the role of confounding factors.
The bottom line, however, is that experts
disagree whether Dr. Milham’s discovery is
significant. [t certainly does not establish a
causal link between Amateur Radio operation
and certain cancer incidences.

Cn the basis of the experiments and reports
it has monitored, the ARRL Committes on
the Biological Effects of RF Energy is of the
opinion that the most modern Amateur Radio
facilities are safe, with normal access com-
plying with the American National Standards
Institute’s 1982 RF protection guidelines. The
Committee measured radio-frequency energy
levels around several typical HF amateur
antennas (clevated Yagi beams and dipoles)
fed with RF power amplifiers. All levels were
found to be well below the ANSI maximum
permissible levels,

Proximity to certain configurations of
Amateur Radio facilities may involve poten-
tial exposures above ANSI limits. Poorly
isolated high-EIRP situations, and ground-
mounted vertical antennas fed with full legal
power, are examples. Special care must be

taken so that no person is within the high-
power density zones close to such antennas.
Common sense also dictates that no one shoutd
be in the space immediately adjacent to z
“live”” antenna, as would occur when climbing
a tower with the power on, Small, low-power
hand-held transceivers commonly used in
Amateur Radio, though their antennas
typically are positioned close to the operator,
present 4 special case. ANSI states that ‘it
would be unlikely for devices such as low
power hand-held radios operating at frequen-
cies below 1 GHz and raciating at rf em [radio
frequency electro magnetic| power levels below
7 W to couple enough energy into any size
human body to violate the [ANSI C95.1-1982
Standard] general provisions of the RFPG
[Radio Frequency Protection Guidelines].”

Regardless of the power and equipment
they operate, all radio amateurs should
understand the proper and prudent use of RF
energy. That inciudes Keeping RF out of the
ham shack by maintaining balanced or weli-
shielded transmission lines and a good RF
ground. The FCC recently amended its rules
providing for the evaluation of human ex-
posure to RF energy in relation to an interim
protection standard (ANS1-1982). The new
rule, scheduled to go into effect January 1,
1986, aifects only broadcast, earth satellite
transmitting and a few other types of stations.
A decision on a proposal to exempt Amateur
Radio stations from this rule has not yet been
made, but our being exempted may be tied
to the progress made in educating ourselves
about RF cnergy safety. Cautionary advice
about RF energy exposure already has ap-
peared in QST and other League publications.
A recent example can be found in April 1985
QST, p. 35, where there appears a microwave
safety sidebar accompanying an article about
23-cm band equipment. More information
appears in The Sateliite Experimenter’s Hend-:
book, pp. 7-9 and 7-10, where ways are used
to predict typical clectric and magnetic field
strengths at the higher frequency bands, along
with advice about exposure standards.

The FCC plans soon to release a Technigal
Bulletin. It is intended to provide informa-
tion and guidance about complying with
standards (be it ANSI-1982 or a subsequent
standard), methods for predicting field
intensities around antennas, measurement
techniques, and methods for minimizing or
climinating potential exposure problems. In
future months the League will be presenting
this information and additional data specific
to Amateur Radio via the pages of Q87 and
its other publications. The League is also
committed to proposing questions on RF
exposure safety for the amateur examination
question pools.

As the scientific knowledge of RF exposure
effects is advanced, so, too, should radio
amateurs become more aware and more
knowledgeable in this area. The few station
configurations for which extra caution and
prudence is indicated can best be handled by
education. And always, of course, when in
doubt QRP.—W. Dale Clift, NAIL
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UP FRONT in =

While Hurricane Elena wreaked havoc along the Gulf Coast
in early September, many radio amateurs were busy pro-
viding communications support for disaster-relief agencies
handling damage-assessment and the evacuation of local
residents. At the Red Cross Emergency Communications
Center in Jacksonville, Florida, were {I-r) KB4B, ARRL
Assistant Emergency Coordinator for Duval County;
WD4PFN, who handled VHF communications for shelters,
information from the NOAA Weather Service and coordina-
tion with other counties; and WA4RGQ, Duval County EC,

First German Amateur Operation Aboard
Space Shuitle This Month

Two West German ducting experiments aboard
ham/fastronauts will be the Spacelab. The ham ac-
operating from aboard a tivity is planned for off-
Space Shuttle sometime this hours beginning on mission
month, if everything goes.  day 3 and lasting until ahout
according to plan. During 12 hours before touchdown.
the D1 mission, the first The amateurs, both
soientific manned space members of the Deutscher
aperation for the Federal Amateur Radio Club, will be
Republic of Germany, working mostly European
Dr. Ernst Masserschmid, stations, but hope to
DG2KM, and Dr. Reinhard attempt contacts in other
Furrer, DD6CF, will operate  parts of the world. Watch
DPESL from aboard the QST, The ARRL Letter and
Space Shuttle Columbia other amateur publications
when they are not con- for developments.

who put packet radio to good use during the disaster.
During three davs of operation, this group checked in
more than 150 amateurs and maintained 24-nour shifts at
the EEC and at NOAA headquariers at the Jacksonville
internationat Airport. Watch QST for further details.

(WA4B photo)

Add yet another to
the collection of
Amateur Radio
stamps woridwide.
The latest, issued
from Lima on

July 24, is in honor
of the Radio Club
Peruano for service
to the nation of
Peru and all o
humanity since 1930. .
For a current list of
Amateur Radio
stamps, send a business-size s.a.5.e. to Taizo Arakawa,
NZATT, 444 Westminster Pl., Lodi, N.J 07644,

WBORE/Challenger: New Heighis

For Amateur Radio

Although NASA Astronaut
Tony England, WBORE,
fogged well over 100 con-
tacts during his amateur
operation aboard the Space
Shuttle Challenger missian,
the success story doasn't
end there. In addition to.
astablishing two-ways with
numerous youth groups and
individuals on $3B during
the missian, from July 29 to
August 6, Tony was able to

send and receive live siow-
scan images wortdwide,
achieving the first-ever
television monitoring from
space. NASA officials ware
so impressed they are
looking at ways of using
S8TV to troubleshoot future
space projects. For a full
report on WEORE/
Challenger, see page 47 of
this issue and November
asT.’

I¥'s Official! 900-MHz Band Is Ours

Radio amateurs in the U.S. have anothet band available

to them. Acting on PR Docket 84-960, the FCC has
authorized amateurs above the Novice ¢class access to the
902-928 MHz band, effective 0001Z September 28. Amateur
use, however, must be on a secondary, noninterfererice
basls. See this month's Happenings for details on the FCC
action, and the article beginning on page 21 of this issue
to find out how you can check out the action on "802."

Moments after Delta flight 191 crashed while on final
approach to the Dallas/Fort Worth Airport on the evening
of August 2, the Dallas County Radio Amateur Civil
Emergency Service was activated to help coordinate
communications to and from the site. Immediately on
the scene were members of the Dallas ARG and their
emergency communications var, shown here about

100 vards from the tail section of the downed airliner.
See the Public Service tolumn in Movember QST for

further details. (K5HGL photo)
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HV1CN, the Amateur Radio station within the walls of the
Vatican, has taken on 2 new look. Thanks to donations
from the Knights of Columbus, the station now boasts a
new transceiver, linear amplifier, five-element baam and
various accessories. All new gear was installed and tested
by technicians from Vatican Radio. HV1CN first went on
the alr in 1957 using some old military surplus gear. Nine
years later, W9AG, founder of Hallicrafters, donated a com-
plete station—to the Immediate delight of DXers. Among
those at the blessing of the newest station were William
A. Wilson, KBARO (left}, U.S. Ambassador to the Holy See,
and Domenico Petti, IACNS, the first licensed amateur in
the Vatican and operator of HV1CN since 1957.

OSCAR 1 Fails Philatelic Orhit

The chances of amateurs
seeing a 25th anniversary
commemorative stamp
honoring the world’s first
nongovernment satellite,
QSCAR |, are dim. On July
28, the Citizens Stamp Ad-
visory Commitiee to the
Postmaster General all but
ruled out a stamp for 1986
in observance of the 25th
anniversary of the Radio
Amateur Space Program.
QSCAR [ was launched on
December 12, 1961. The
Postal Service announced it
was producing only one

22 cent Christmas design,
as against two normally, to
save money, lowering
tremendously amateurs’
chances of success in
getting such a stamp.

The Committee meets
again on November 1, and
the OSCAR commemorative
could be reintroduced at
that time. But most
observers belleve efforts at
this time might be better
spent on seeking 2 stamp
honoring the 75th anniver-
sary of organized Amateur
Radio in 1989.

VECs Meet in Gettysburg

The meeting between FCC’s
Ray Kowalski and represen-
tatives from the Volunteer
Examining Coordinators
across the country bore no
resemblance to the famous
Civil War battle, but it did
leave much for Amateur
Radio historians to ponder.
At the August 9 meeting at
the Commisslon's Licensing
Division facility in
Gettysburg, Pennsylvania,
Special Services Divislon
Chief Kowalskl discussed
the status of the VE
program and its future, and
included some observations
of the program. Among them
were his agreement that the
VEC system has proven to
be much more secure than
the FCC’s Field Oifice
testing has been, and that
the examining task cannot
be returned to the FCC.
Kowaiskl also hinted that
VECs can expect to be more
involved in the examining
and licensing process, but
that the assignment of call
signs will nof be a VEC
function. See November
QST for full details of this
reating.

Amateur Group “SAVES”
Part of World Expo

Parts of the 1985 L.ouisiana
Woaorld Exposition station will
remain alive and well for
New Orleans-area amateurs.
Philip Spencer, W5LDH, a
former ARRL Delta Division
Diractor, has received per-
misslon to set up a station
at the Salvation Army Head-
guarters in suburban
Metairie, Louislana. With the
help of KVSE, KD5LP,
WS5FMO, KABVPZ and
KBSGA, and parts of the
Expo station, Phil put the
new station in fine order.
They call themselves
SAVES-Communications—
for Salvation Army Volunteer
Emergency Service-
Communications—and use
the call WSLDH. Other
Salvation Army Amateur
Radio groups interested in
forming a net should con-
tact Phil Spencer, W5LDH,
100 Robert E. Lee Blvd,,
New Orleans, LA 70124,

Ham to Assist NASA in Teacher in Space Program

Dave Marquart, WATQKD, of Boise, idaho, may not have
become the first teacher to fly aboard a Space Shuttle
mission, but he's got the next best job. The high school
data-processing teacher will take a leave of absence from

teaching to help NASA
develop lesson plans to be
used in conjunction with the
Teacher in Space Program.
Marquart was one of 10
finalists and one of three
hams vying for the coveted
mission. The two other
hams were Jeanine Duane,
WB2MBW, and William
Townsend, WB1CRB,

Super Duper, Part 2

Because of a last-minute
publication glitch, the
second part of the George
Allison article, “Super
Duper,’” originally scheduled
to run this month, will appear
in November.

These Scouts at last year's Camp-O-Rama ara pretty ex-
cited, and Amateur Radio was part of the reason why. This
year, the 75th anniversary of the Boy Scouts of America,
commemorative station N6BSA will be a big part of this
massive eveni invalving about 14,000 Scouts and 35,000
daytime visitors. The event's sponsor, the Los Angsles
Council of the BSA, Is planning on athree-day, two-night
campout October 25-27 on the campus of Galifornia State
University at Dominguez Hillg, so amateurs there will ba
very busy passing traffic for participants to family and
friends across the country. See this month’s Special
Events column for operating times and frequencies.
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League Lines

The ARRL Board’s Executive Committee met in Scottsdale, Arizona, on August 24, 1985. Consideration of the
Leaguoe’s position in regulatory matters will result in the filing of comments in opposition to PR Docket 835-215,
Auxiliary Operations; in the EC’s view, auxiliary operations should be conducted only on frequencies above 220.5
MHz. The ARRL’s position in PR Docket 85-196, ‘“Maintenance of Question Pools in the Volunteer Examiner
Program ... ,"” remains that FCC should retain maintenance of the examination pool and that only VECs should
be permitted to design exams from questions in the pool. In General Docket 85-231, concerning field disturbance
sensors at 34-72 and 76-88 MHz, ARRL will file in support of FCC’s decision to disallow the devices in the 50-54
MHz band as requested by the original petitioner, Control Data Canada, Ltd. In PRB-2, a request for a waiver
of amateur rules to allow use of Amateur Radio frequencies for newsgathering, Counsel was ordered to file com-
ments opposing ““in the strongest possible terms’” the unwarranted intrusion of broadcasting into an amateur
band,

FCC has announced that effective October 31, 1985, it will terminate both Phase I and Phase 11 of its Fee Re-
fund Program. The program was implemented to return a portion of the fees collected by the Commission
between August 1, 1970, and December 31, 1976, after court decisions in December 1976, held that the fees were
unlawful becaunse they exceeded Commission costs. FCC was directed to recalculate its fee structure and make
appropriate refunds. Phase I was limited to fees over $20; Phase II to fees of $20 or less — CB licenses that cost
34 (those granted March 1, 1975, or later) do not qualify for a refund. There’s still time for late filers to submit
their requests for refunds; instruction booklets and forms for refunds may be obtained from local FCC Field
Offices, or from the FCC Fee Refund Program Office, Box 19209, Washington, DC 20036. Applicants should
specify whether théy are seeking refunds under Phase I or Phase. 11,

All of us recall our first time on the air: the excitement, the unbridled fear, the white knuckles. QST is looking .
for first-person accounts of your first contact, CW or phone. We’d like to share some of them with other OST
readers, especially those who haven’t yet taken the plunge. Send your accounts, along with a photo if you have
one, to Andrew Tripp, KA1JGG, at ARRL Hg.

If you’re on your way to take an Amateur Radio license exam, be sure to bring your original current license for
1D purposes. A photocopy of your license may be attached to the your Form 610 application, but the FCC re-
quires the Volunteer Examiner team to verify the accuracy of the photocopy by comparing it to the originat
license document.

The ARRL/VEC needs copies of current licenses of all of its Volunteer Examiners. Any VEs who have renewed
their licenses since applying for VE accreditation should forward copies of their renewed *‘tickets’’ to the
ARRL/VEC office in Newington.

AMSAT, the Radio Amateur Satellite Corporation, will hold its Third Annual Space Symposium at the Westin
Hotel in Vail, Colorado, on"November 9, 1985, The event is expected to draw more than 250 space enthusiasts
from around the worid. AMSAT has issued a call for papers.to be presented to the Symposium. Topics may in-
clude those of interest to Amateur Radio Satellite enthusiasts. Abstracts may be sent to AMSAT, P.O. Box 8005,
No..281, Boulder, CO 80306. Further information on the Symposium may be obtained from Chairperson Molly
Hardman, N3CHZ, at 303-939-9334, or AMSAT Headquarters, 301-589-6062.

Technical papers on packet radio and other digitai-communications subjects are invited for the Fifth ARRL
Amateur Radio Computer Networking Conference to be held on March 7-9, 1986, in Orlando, FL. All papers are
due February 1, 1986, camera ready. If you plan to present a paper, please request an author’s package from
Paul Rinaldo, W4RI, at ARRL Hgq.

WIAW worked 2041 stations over the weekend of August 10 and 11, 1985, in celebration of Connecticut’s 350th
birthday. All regularly scheduled bulletin and code practice transmissions save one Qualifying Run were suspended
as 24 operators put the Maxim Memorial Station on seven bands for almost 30 hours. All QSLs will be
answered—is yours one of the 600 already received?

Want a new fransceiver for your radio club? Your club’s participation in ““Club Challenge for the *80s” may net
it one, But hurry—only three months are left in this ARRL membership promotion, For details, call ARRL Hg.
{Tuesday through Thursday) and ask for Lori Chadwick,

No, it’s not a national intelligence test—it’s the shift from Daylight back to Standard time, and it occurs
October 27, local time, If your station clock is already set to UTC, you needn’t change a thing, Remember,
though, that WIAW’s bulletin and code-practice schedules will shift one UTC hour forward to keep them at your
same local time. Confused? Don’t be! See the WIAW scheduie on page 67, this issue.
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Better Ears for
the MAVTI-40
Transceiver

A transceiver need not be a
complicated building project. Try
QRP—and instead of tackling a
superhet receiver, take the direct

approach!

By Paul Kranz, W1CFI|
RD 2, Box 370, Harvard, MA 01451

Although this article concentrates primarily on the redesign of the MAVTT 40 receiver section, there's enough information here to
permit you to build a complete 40-meter QRP (low-power) transceiver. PC boards and parts kits are available to make your job

even easier,

irect-conversion (D-C) receivers are

easier and less costly to build

than their superheterodyne cousins,
and assembling a D-C receiver is an educa-
tional and rewarding project. Although
D-C receivers have some performance
shortcornings, the receiver described here
eliminates some of them. This receiver will
reject AM broadcast interference to the
level of inaudibility. it also provides a
narrow-bandwidth filter for CW reception
and a tunable notch filter. Modifications

for improving the stability and wave
shaping of the original MAVTI-40
transmitter are provided, asis a TR switch.

A Club Transceiver Project

In 1979, the Hewlett-Packard Amateur
Radio Club in Andover, Massachusetts,
began a Novice class with five prospective
radio amateurs. Since none of them had
any equipment, we decided that a simple
transceiver construction project might solve
this problem as well as offer some ex-

perience working with hardware. A search
of back issues of Amateur Radio magazines
turned up one transceiver design that
seemed to offer many advantages over
other designs. This transceiver, the
MAVTI-40, had originally been designed
and constructed as a radio club project, and
several had been built.! This suggested that
the 5-W-output, 40-meter transceiver

'Notes appear oh page 30.

Fig. 2—Frequency response of the notch filter of Fig. 1 with the

potentiometer set at each end.
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should be capable of being duplicated easily
without the problems associated with many
one-of-a-kind designs. Further, a PC-board
negative was available from the author,
making the construction repeatable and
reliable.

Forty meters is 2 good band for begin-
ners because it has an active Novice
segment during daylight and evening hours.
Also, the band offers good DX and QRF
activity in the General- and higher-class
portions of the band, and that encourages
license upgrading. One disadvantage of
40-meter operation is the evening-hour
AM-broadcast interference.

Five MAVTI-40 transceivers were built
using a variety of construction techniques.
Although the transceivers performed
reasonably well, they all exhibited occa-
sional instability in the transmitter and
receiver sections. One of the units has been
in use at my station for five years, and has
served as a test bed for many experiments
and subsequent improvements to the
original design. Eventually, the instability
problems were solved and the transceiver

has provided many enjoyable contacts.

Receiver Improvements

The original receiver was difficult to use
at night because it detected AM broadcast
stations that resided more than 100 kHz
above the usual 7040-kHz QRP operating
frequency. This problem became in-
creasingly worse as the sunspot activity
declined. Several initial modifications, in-
cluding the use of different mixers and ad-
ditional input filtering, were tried without
success. An examination of Amateur Radio
magazine articles turned up some 40-meter
transceiver designs that addressed the
AM-detection problem.”® These articles
offered the inspiration needed to attempt
a redesign of the original receiver.

Mixing Schemes

Measurements made at my location
revealed broadband signals of 100-mV
P-P at the feedpoint of a dipole antenna.
These signals would need to be removed
before they reached the mixer. AM broad-
cast stations at 7.2 MHz produced 8-mV

P-P on a 30-ohm load connected to the
antenna, while the strongest CW signals
measured 50-pV P-P. AM-detection com-
parisons were made using an HP-3585A
spectrum analyzer coupled to the
MAVTI-40 MOSFET mixer, a harmonic
detector (see Note 2) and doubly balanced
mixers. These measurements were made by
injecting a 50% amplitude-modutated
signal into the mixer RF input while
measuring the detected AM signal with the
analyzer. The frequency of the AM input
signal was chosen to be 100 kHz above the
mixer local oscillator (LO) to simulate
actual 40-meter operating conditions,
The detected AM signal is the actual audio
modutation (baseband). The result is ex-
pressed as a decibel ratio between this audio
signal and the mixer output when the LO
is tuned to receive the AM signal. The
MAVTI-40 mixer was able to reject this
AM signal by only 35 dB. The harmonic
detector (with the LO operating at half the
RT input frequency) rejected the unwanted
AM signal by 60 dB. A doubly balanced
diode mixer was the best performer,
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Fig. 6—Schematic diagram of the D-C receiver including the TR switch. Note: Equivalent parts may be substituted. Unless otherwise specified,

enameled wire is used for winding inductors.

D1-D4, incl.—HP2800 hot carrier diode or part
of U3 (see text).

D5-D10, incl.— IN914 or TN4148.

D11 —1N753, 6-V, (L4-W Zener diods,

K1-—12-V, DPDT (Radio Shack 275-213).

boasting a 73-dB rejection ratio.
Compared to the harmonic detector, the
coubly balanced mixer has the additional
advantage of being insensitive to the 1O
waveshape. In fact, this mixer is tmost
effictent when driven by a square wave. The
mixer diodes are used as switches and, as
such, do not provide mixing by virtue of

16 (11 £

L1—113 turns ne. 26 on Amidon pot core
PG 2213-77,

L2—237 turns no. 30 on Amidon pot cora
PG 2213.77.

Q1—2N3381A, MPSB515.

their nonlinear transfer curves as they do in
the harmonic mixer, A disadvantage of the
doubly balanced diode mixer is the amount
of LO power required, typically 7 dBm.

Noise Figure

Although the atmospheric noise in the
40-meter band is not. so low that a low-

Q2, Q3, Q7-Q8, incl,—2MN3904,

Q4, 08, Q10—2N3908.

Q5—2N5485 FET.

Q11—2N4382,

T1, T2—Primary, 4 turns no, 30 on Amidon

noise-figure receiver is required, an attempt
was made to keep the receiver noise to a
reasonable level, Since the noise figure will
never be lower than the mixer conversion
loss (6 to ¥ dB), the remaining amplifiers
serve only to make the noise figure worse.
Atmospheric noise in a quiet location con-
tained in a 200-Hz bandwidth on 40 meters
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LM —LF353N dual FET op amp.

has been shown to be approximately 0,4-4V
RMS.* This amount of noise would require
a receiver noise figure of 20 dB (10 dB
S+ IN/N) where the receiver noise would be
just equal to the atmospheric noise.

Single-Signal Recepiion
One of the major shortcomings of D-C

U2--18M12CG, 12-V, 500-mA, 3-terminal
regulator.

U3—Mini-Circuits 5BL-1 doubly balanced
diode mixer {see text).

receivers is their lack of single-signal recep-
tion, When a CW station is tuned in, it can
be heard egqually well when the VFO is
tuned above or below the zero-beat fre-
guency. This characteristic has the effect
of doubling the number of stations falling
in the receiver audio passband, compared
to what a superheterodyne receiver would
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produce. Some solutions to this problem
add complexity to the D-C receiver and
result in a component count that differs
little from that of a superheterodyne
receiver. A tunable notch filter can be used
to null out an offending signal and goes a
long way toward solving the single-signal
reception problem,

There are many notch-filter designs
described in the literature; however, one
design offers notch-frequency adjustment
with only one potentiometer.® This bridged-
differentiator circuit is shown in Fig. 1, and
a plot of its response is given in Fig. 2. The
main problem with this design is the width
of the notch at frequencies above and
below the notch frequency. The addition
of feedback from an op amp solves this
problem and provides a notch depth of
40 dB. The resulting circuit is shown in
Fig. 3, and a plot of its response is in
Fig. 4. In Fig. 3, R3 adjusts the notch ire-
quency, while RS is used to adjust the nojch
width, or . R2 maximizes the notch depth
at a given frequency. Test results of the
circuit show a tunable range of 400 Hz to
2 kHz, and a notch depth of 30 to 40 dB
for the component values shown. This
notch depth is adequate since deeper,
higher-( notches do not take into account
the finite bandwidth of CW so the operator
will still be able to hear key-click-like
soundds from the offending station.

The best solution to the problems ex-
perienced by the MAVTI-40 receiver
seemed to be fo design a completely new
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03—5-25 pF trimmer.

(G4—23-20 pF air variable (Johnson 160-110-51).

C5—47 pF N750temp. compensating
capacitor.

(G22--10-180 pF compression trimmer
{ARCO 463).

24, €29, €30, (32, C33—75-480 pF
compression trimmer (ARCO 466),

i.1—1.4 4H; 18 turns no. 24 enam. wire on
Amidon T37-2 core.

receiver incorporating these improvements.
A doubly balanced diode mixer solves the
AM-detection problem and provides good
immunity to third-order intermodulation
distortion. The active audio filtering offers
a 200-Hz bandwidth for CW reception. A
funable notch filter helps reduce in-
terference from adjacent signals and the
undesired audio image frequency common
to D-C receivers. A block diagram of the
new receiver is shown in Fig. 35, andsits

18 05T~

L2—46 xH molded RF choke.
1.8—34 turns no. 26 on Amidon T50-2 core.
L9—3 turns no, 24 on 8.
L10—7 turns no. 24 on L11.
[.11—22 turns ne. 22 on Amidon T50-2 core,
L12--4 turns no. 26 on L.11.
l.13—14 tums no. 20 on Amidon T50-2 core.
L14, L1720 turns no. 24 on Amidon

T37-2 vore.

performance figures are given in Table 1.

Receiver Circenit Description

The receiver schematic diagram is shown
in Fig. 6. Signals arriving from the anten-
na enter the receiver through the TR relay
contacts K1C and the input band-pass filter
(T1, T2, Cl1, €2, C24). The filter has a
passband ripple of about 3 dB from 6.8 to
7.5 MHz; its frequency response curve is
presented in Fig. 7.

L16—65 turns no. 32 on Amidon T37-2 core.

Q1f, Q5—MPF102, 2N4416 or 2N5486 FET.

Q2—2N3204.

Q6—40081 or MRF 8002 AF power transistor.

Q7—2N4871 unifunction transistor.

18—40082 or MRF 8004 RF power transistor.

L —7RLOBCP, 8-V, 100-mA, 3-terminal
regulator.

U2--LM340T12, 12-V, 1-A requlator,

A Mini-Circuits Labs $BL-1 doubly
halanced diode mixer is used in my
receiver.® Any doubly balanced diode mixer
may be used including a “*homebrewed’”
version.” The LO drive is supplied by a
buffer amplifier consisting of Q2-(5. The
mixer output is terminated for RF signals
by C3 and R1. Audio output from the
mixer is filtered and is impedance matched
to the input of (}1 by the low-pass filter
consisting of L1 and C4. Because of its im- -
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Table 1
Receiver Performance Specifications
Sensitivity (10 dB S 4 NIN) 0.4 pv
{— 115 dBm;)
Bandwidth (audio IF of 750 Hz) 200 Hz
Gain a0 dB
Noise figure 20 dB
Third-order intercept + 15 dBm
Dynamic range 86 dB
AM detection -70 dB
MNotch depth 40 dB
Notch frequency 400 Hz 1o
2 kHz

pedance transformation, this filter has a
voltage gain of 6 dB, which helps to make
up for the mixer conversion loss.

The first receiver amplifier stage, Q1, is
designed for low noise while providing a
gain of 40 dB in a 200-Hz bandwidth, This
bandwidth is controlled by the Q of L2 and
the resistance of R4,

U1A acts as a 20-dB-gain tunable notch
filter. The notch frequency is adjusted from
400 Hz to 2 kHz by R6. Notch-filter Q is
controlled by RY and R10, and seems to be
adequate for CW. Since the notch depth
changes from 30 to 40 dB as the notch fre-
quency is varied, RS can be selected for best
notch depth at your preferred frequency.
The value of R5 will vary with the tolerance
and matching of C8-C10.

The band-pass filter, U1B, provides a
gain of 30 dB at 750 Hz with a bandwidth
of 200 Hz. This brings the total receiver
gain to 50 dB. Fig. 8 shows the band-pass
characteristic of the complete receiver from
the mixer output through the band-pass
filter. The notch filter has been set to a high
frequency in order to remove the notch
from the piot.

The output of the band-pass filter is
buffered by (09 and Q10, which provide
sufficient power gain to drive a pair of low-
impedance headphones, such as those used
with a personal stereo racio. Because of the
large amount of gain (90 dB) at 730 Hz,
it is not possible to use this amplifier to
drive a speaker and still maintain stable
operation at full gain.

Fig. 6 also shows a TR switch, Q6-Q8.
Keyed power for the original MAVTI-40
driver PC board is derived from the
collector of Q6. A turn-off delay for the
TR relay, K1, is produced by C15 and R23.
The delay is adjustable from 0.5 to
5 seconds by adjustment of R23. One pair
of K1 contacts (K1C) switches the antenna
between the receiver and transmitter.
Another contact set (K1B) turns off the
receiver mute switch (Q11, R29) during
receive periods. These contacts also provide
a convenient way to shift the VFO fre-
guency down by 750 Hz during transmis-
sion. This is accomplished by grounding a
gimmick capacitor (C16) connected
between normally open relay contact (K1B)
and the VFO tuning capacitor. (The
gimmick capacitor is a small-value
capacitor made by twisting together two
pieces of insulated wire.} The capacitor is
trimmed to the correct value by cutting
away small portions of the wire while
measuring the frequency shift with a fre-
quency counter or another receiver.

Transmitter Improvements

While I was adjusting the mica compres-
sion trimmers in the original transmitier

section, the RF output across a 50-ohm
dummy load jumped suddenly to maxi-
mum output. This behavior suggested that
the transmitter section was oscillating at or
tiear the VFQ frequency. The transmitter
instability was solved by making three
minor changes to the original circuit.

Fig. 9 shows the schematic diagram of
the VFQ and modified MAVTI-40 trans-
mitter, including the corrections to the
original article. R16 is lowered to 47 ohims.
Next, a 270-ohm resistor is added in
parallel with L16. Finally, L15 is removed
from the base of Q8 since the base resistor,
R19 (6.8 ohms), provides adequate stability
for this power amplifier. The transmitter
section now tunes up smoothly to a 4-W
output level, and no instability has been
observed. Note that this solution to
transmitter instability worked well on my
transmitter, and some variation from one
transmitter to another may require minor
changes.

The keyed transmitter output of the
original MAVTI-40 has a square-wave
envelope since no attempt was made to
shape this waveform. I've added a 10-yF
capacitor in parallel with C21 and a 22-gF
capacitor in paralle] with C23 to provide
output waveform rise and fall times of ap-
proximately 5 ms. [ have received many
compliments cotcerning the clean sounding
QRP signal from this transceiver.

Construction

The receiver, VFQO and transimitter sec-
tions of the transceiver are constructed on
three PC boards, which are mounted inside
an LMB CO-3 cabinet. The PC boards are
double sided with the top side of each
board serving as a ground plane; the boards
have plated-through holes.*

I use an external, unregulated supply
(Fig. 10} to power the transceiver. It’s
probably best not to include the power
supply inside the transceiver cabinet since
hum pick up could become a problem.®
Voltage regulation is provided for on the
receiver board by a three-terminal
regulator. The 6-V supply is derived from
the regulated 12-V line by using a 470-ohm
resistor in series with a 6.2-V Zener diode
(D11).

1 fashioned a tuning dial by attaching a
clear plastic disc to the mounting plate of
a Jackson Brothers 30:1 reduction drive.
Calibration marks are made by applying

iNdOO1

1448 ON
07 v

+15-V
25 v or [EBOOF |+ NRFGULATED

i
IN4OO!

b

L

Fig. 10—Schematic diagram of the unregulated power supply.
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Fig. 11—Spectral display of the transmitter
output. Vertical divisions are each 10 dB;
horizontal divisions are sach 5 MHz. Output
power is 4 W at 7 MHz. All spurious emissions
ara at least 32 dB befow peak tundamental
output power.

dry transfers to a transiucent piece of
plastic film cemented to the plastic dial
plate with rubber cement. Another piece of
clear plastic is used for a dial window, and
a hair-line indicator was produced by
scratching the plastic with a seribe. The
window is cemented to the inside of the
front panel behind the dial cut-out and in
front of the dial plate. Back lighting for the
dial is provided by two small, colored
lamps.

1.1 and L2 are mounted to the PC board
using the plastic mounting screws supplied
with the pot cores. The gimmick capacitor,
16, is made from two pieces of no. 22 in-
sulated, solid-copper wire twisted together
over a length of 1 inch. C16 is connected
between the VFQO tuning capacitor and
terminal TI0.

The transmitter-hoard inductors are
wired to the board in two different ways.
L8, LY, L10 and L12 have each winding
connected to the board at opposite sides of
the toroid. All other inductors have their
windings connected to the board on the
same side of the inductor. The mica com-
pression trimmer capacitors are mounted
by soldering a U-shaped piece of no. 22
bare wire to each solder tab on the
capacitor. The bus wire is then inserted into
the two holes in the PC board. The [2-V
regulator uses the PC board mounting stud
as its heat sink. A heat sink must be used
with Q8.

All boards should be tested (refer to the
next section) before they are mounted in
the transceiver. The PC boards are inter-
connected with unshielded wire in all cases
except for the antenna-to-TR-switch and
TR-switch-to-transmitter connections.
RG-174 miniature coaxial cable is used for
the latter connections, To avoid the
possibility of creating unwanted oscilla-

tions, interconnecting wires should not run
beneath the receiver board. PC-board
terminals are wsed on my transceiver
boards, but the wires can be soldered
directly to the PC board. Notes concerning
interconnection of the hoards appear
adjacent to each terminal in the transmitter
schematic diagram, Fig. 9.

Initial Tests and Calibration

Because the VFO is needed to drive the
receiver and transmitter boards, check it
first. You may operate the VFO directly
from the unregulated 15-V supply during
these tests, See that U1 is supplying 8-V de
output, and that an RF signal output of ap-
proximately 4-V P-P is present at T30. For
the moment, that’s all for the VFO, its
caiibration will be done later.

With 15-V dc applied to the receiver
board, check that U2 provides 12-V-dc
output, and approximately 6-V dc is
present at 'T135. Pins 1 and 7 of Ul should
be at the same potential as T15. Connect
a pair of headphones between T14 and
ground. Short T13 and T16 together; white
noise should be heard in the phones.

{continued on page 30)
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A top, inside view of the author's transcelver, The VFQ PC board is at
the front left, {ehind the GAIN apd NULL potentiometers. The receiver
board ig at the raar of the unit. At the front right-hand side of the

board is the doubly balanced mixer module. Almost directly behind it,
near the rear panel, is the TR relay. The two cvlindrical oblects at the

front center of the board are L1 and L2,

20 DS

right side of the board.

The transceiver viewed from the bottom, In this prototype, the RF
output transistor has an elongated heat sink that runs paraile! to the



A 902- to 144-MHz Receive

Converter

Build this receive

converter for your
2-meter rig and be
among the first to

listen in on our newest

amateur band!

By Donald L. Hilliard, W@PW

Contributing Editor
P.0Q. Box 563, Bouider, CO 80308

rumored that the Amateur Service

would get 902-928 MHz, | spent
many hours developing equipment for that
frequency. T have used techniques that
evolved from that work in this project, This
receive converter takes 902- to 906-MHz
signals and converts them to 144 to
148 MHz so they may be heard on any
2-meter rig. The frequency range includes
the weak-signal segment specified in the
ARRL Interim 33-cm Band Plan.’ This is
a complete project—you’ll need just an
antenna, 12-V power supply and 2-meter
receiver to get started on 33 cm.

In designing this converter, I have tried
to minimize the qumber of components
that might be designated “difficult to ob-
tain.”” Also, I attempted to keep the circuit
design as simple as possible without impair-
ing performance. The complete converter,
including the GaAsFET front end, has a
1.3-dB noise figure and 25 dB of gain.

Fig. | shows the converter block
diagram. The design is straightforward. LO
energy is injected info a commercially
available doubly balanced mixer, A
GaAsFET preamplifier delivers the
902-MHz signal to the mixer input. The
144-MHz mixer output drives a dual-gate
FET IF amplifier.

Rather than develop a4 printed-circuit
board, 1 chose to build the unit as a pro-
totype, on a 6%- x 1.7/8-inch piece of
single-sided 1/16-inch G-10 glass-epoxy cir-
cuit board. This keeps the construction

S ome years ago, when it was first

‘Albert D. Helfrick, “The 900-MHz Band—What's
in Store for Amateurs,” QST, Jan. 1984,
pp. 27-30.

tirne and expense 0 a minimum. Modular
construction is considered to be more
desirable, but if the circuit board is con-
structed as described, each stage is readily
accessible for testing, evaluating or
troubleshooting. The finished unit may be
mounted where convenient or put in a
chassis box or other enclosure.

Circuit Description

A schematic diagram of the converter is
shown in Fig. 2. The LO uses four inexpen-
sive RF transistors to develop approxi-
mately 7 mW of 758-MHz power. The
2N5179 oscillator circuit {Q1} is a standard
overtone configuration. I usually use a fifth-
overtone crystal, even when using it as high
as the eleventh overtone. Fifth-overtone
crystals are generally much cheaper than
higher-overtone crystals, and vou often get
faster delivery from the manufacturer. In
this case, Y1 is a 90.2380-MHz fifth-
overtone crystal that is operated on the

seventh overtone, 126.3334 MHz.

The oscillator is capacitively coupled to
another 2N5179 ((2) that triples the fre-
quency to 379 MHz. The collector has a
double-tuned circuit consisting of C9, 1.2,
L3 and C11 that heips filter out some of
the 126-MHz signal present in the output,
C10, used between the two 378-MHz tuned
circuits, is a ‘‘gimmick’ type made by
tightly twisting together two pieces of
no. 26 plastic-covered hookup wire for a -
length of 5716 inch. This produces a
capacitance of approximately 0.7 pF. If
desired, a ceramic chip capacitor of ap-
proximately that value may be used.

Another 2N5179 (Q3) is used as a
doubler, producing the needed injection
frequency of 758 MHz. Again, the collec-
tor uses a doubled-tuned circuit (C13, L4,
L5, C15) to reduce the unwanted 126- and
379-MHz levels. Cl4, the coupling
capacitor between the tuned circuits at this
point, is a ceramic chip, A gimmick type

2NS1Te ZN5ITS 2ZNBITH

@ 126.% MHz

£
MULTIPLIER

T MEF 1407

SRA*2CM 3Nz

MIXER
WT T 144-MH2Z
(44 “ RECEIVER
MHz

Fig. 1—Block diagram of the 802- to 144-MHz receive converter.
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Fig. 2--Schematic diagram of the $02- to 144-MHz receive convarter. All resistors are %-W carbon compesition. Capacitors are 50-V apoxy-coated

miniature ceramic types unless otherwise neted.
4, C9, G111, C22, C25—2-8 pF adjustable
caramic trimmer capacitor.
07, C16, C19—470-pF ceramic or mica button
or feedthrough capacitor, solder-in type
{sea text).
£10—0.7 pF gimmick or ceramic chip
capacitor (see text).

might work here also; but I haven’t tried
one. Another alternative is a 0.3-3 pF
miniature ceramic piston trimmer adjusted
for the proper vaiue,

1O output at this point is adequate to
drive the mixer. The spurious components,
however, are unacceptably high. Losses
involved in adequate filtering would
reduce the output level, so an MRF911 (Q4)
is used to amplify and filter the LO signal
even more. This stage is not “*biased up”
as are most amplifier circuits because only
a small amount of gain is desired. The
collector has a double-tuned circuit (C18,
Lé, L7, C20) to further reduce spurious
responses in the output signal.

The output level at this point is approxi-
mately + 20 dBm (100 mW), which is much
higher than the +7 dBm required for the
mixer, so a pi attenuator (R7, R8 and R9)
is used. It requires more than passing care
to make an attenuator from standard 4-W
carbon resistors that is usable at 750 MHz.
Lead lengths must be as close to zero as
possible, I used a 9-dB pad and ended up
with approximately 8 mW. You may have
to experiment with the resistor values
depending on how much power you get
from the MRF911 and on the tolerance of

22

OS5T-

13, C15, C18, C20—0.8-9 pF ceramic piston
trimmer gapacitor (Voltronics EQT9 or equiv.
Sea taxt).

$14—0,5-pF ceramic chip capacitor (see text).

£28—470-pF solder-in feedthrough capacitor.

J1, 42--Chassis-mount female BNC connector
{UG-1094 or equiv.).

your resistors. All spurious responscs at this
point are at least — 33 dBc, a level adequate
for most applications. If a cleaner LO is
required, this part of the converter couid
be boxed separately and a suitable filter
used to obtain the required spectral purity.

There is another plus to be gained by the
use of the additional amplifier stage. A
two-port power splitter may be added at the

L1, L3—5t no. 24 enam. wire, 0.190-in ID
{no. 11 drill), closewound.

L2--3t no. 22 tinned wire, 0.190-in 1D, spaced
1 wira dia.

L4—Piece of no. 18 tinned wire, 11116-in long
(sea Fig. 4).

LS, L7—Piece of no. 18 tinned wire

output, providing an isolated output to
drive a transmit mixer. Fig. 3 details one
way to accomplish this. The three 30-ohm
attenuators shown adjust signal levels for
optimuin in addition to providing proper
termination for the power splitter. At-
tenuator values will depend on the amount
of LO power available and the re-
quirements of the mixers. Once you

MAES
LOUTPUT GIRGUIT | SEE FIG.2)
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Fig. 3—The LO provides enough power to drive the receive converter mixer and an auxillary
mixer tor a transmit converter, if desired. See text for details.
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(see detail).
L6—Piece of no. 18 tinned wire, 5/8-In long.
L8, 19—6t no. 18 tinned wire, 0.25-in 1D,
spaced 1 wire dig, tapped 13t from ground.
Q1, G2, Q3—2N517¢ transistor.
Q4—MRFI11 transistor.

calculate the power levels necessary and the
amount of attenuation required, resistor
values may be obtained from Chapter 25
of The 1985 ARRL Handbook. If more LO
power is required, Q4 may be **biased up™
by adding a 2.2-k{ resistor from the base
to + 12 V. Properly biased, Q4 is capable
of delivering £50-200 mW.

The two-port power splitter may be one
of the type typically used for television ser-
vice, such as Radio Shack part no. 15-1141.
Remove the toroid from the metal con-
tainer, replace the 150-Q power resistor with
a 100-Q resistor, and you have a small 50-0
power splitter, Mini-Circuits (see the sec-
tion on obtaining components) also sells a
line of suitable power splitters.

The Mini-Circuits SRA-2CM doubly
balanced mixer was selected because of its
good petformance, moderate price and
reasonable delivery time, It is housed in &
compact 8-pin package and is rated for use
through 1 GHz.

The 144-MHz IF amplifier, QS5, is
necessary to maintain converter noise
figure. The design uses a dual-gate VHF
FET in a circuit similar to one that might
be used as a preamplifier ahead of a
2-meter converter or receiver. Although I
used a 3N201, almost any dual-gate VHF

FET will work here. Common devices in-
clude the 3N204, 3IN21]1 and 3SKSI.
Typically, the noise figure of such a circuit

Q5—Dual-gate FET (3N201, 3N204, 3N211,
38K51 or equiv.).

RFCt—22t no. 30 enam. wire, 0.076-in 1D
(no. 48 drilly, closewound.

RFC2—3t no. 24 wire, 0.082-in ID {no. 45 drill),
spaced 2-wire dia.

will be approximately 3 dB or better.

The mixer conversion [oss can be as high
#s 8 dB. This, added to the noise figure of
the IF preamplifier, yields a typical con-
verter noise figure of 10-11 dB. The noise
figure of my prototype measured 9.25 dB.
Alihough a noise figure this high can be
considered adequate for many applications,
a UHF enthusiast considers it to be unac-
ceptably high, The solution, of course, calls
for a low-noise preamplifier at the input
frequency. Such a unit is described later in
this article.

Component Layout

Unless vou have had considerable UHF
layout experierice, you should follow the
general layout scheme in Figs. 4 and 5, 1
usually build the oscillator first and then
the succeeding multiplier stages, and so on.
This way, the oscillator can be checked for
performance, then the first multiplier and
50 on down the line.

All components except the mixer and
BNC connectors are mounted on the foil
side of the board. Ground connections are
made directly to the copper ground plane.
All parts are soldered together except Y1,
which is mounted in a socket that is
cemented to the board. Parts are supported
by their leads above the ground plane where
necessary. Keep all leads as short as
possible.

U —Mini-Circuits 8RA-2CM doubly balanced
mixar.

¥1—Fifth-overtone grystal, 90.238 MHz, or
seventh-overtone crystal, 126.3334 MHz,
HG-25/U holder (see text).

Gather the components that mount
through the board. These include QI, QZ,
Q3, Q5, €7, Ci3, C15, C16, C18, C19,
€20, J1, J2 and U1. Using Fig. 5 as a guide,
mark and drill the proper size mounting
hole for each part. Q1, Q2, Q3 and Q5 fit
snugly in 0.190-inch-diameter holes. After
drifling the holes, mount the other com-
ponents. Refer to Figs. 4 and § for an idea
of the relationships between the various
parts. Troubleshooting will be easier if you
build and test each stage in succession.

Standard 3/8-inch-diameter, 2-8 pF
ceramic trimmer capacitors (C4, C9 and
C11) are used to tune the oscillator and first
multiplier collector circuits. Two more
ceramic trimmers, C22 and C25, are used
in the IF amplifier. These trimmers are
relatively inexpensive compared to the
piston trimmer capacitors (C13, C15, C18
and C20) that are used to tune the collec-
tor circuits of the final two stages of the
injection chain. Ceramic piston capacitors
are preferred because they don’t break as
easily as the glass variety.

The solder-in button-type bypass
capacitors, C7, C16 and C19, should be
ceramic or mica types with good VHF
characteristics. Feedtheough types may
be used, then the power wiring could be
done on top of the unit. Undesired
interstage coupling could be further
reduced. The wiring method shown in
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Fig. 4-—The converter is built on a plece of copper-clad circuit-board material, Component leads are soldered together; lead lengths are as short ag
possible. Study this photo and Fig. 5 when you lay out your version.

Fig. 4 works fine, however.

With the exception of C10 and C14, the
other capacitors are miniature, epoxy-
coated, ceramic monolithic capacitors.
Small, silver-mica types would work as
well, C10 is a gimmick capacitor that was
described earlier, and C14 is a ceramig chip.

Carbon V:-W resistors are used
throughout the converter. Avoid uasing
metal-film types in the RF circuits; their
associated inductance can make a big dif-
ference in the performance of VHF and
UHF devices,

When you mount Ul, make sure pin I
is focated in the right position. Pin 1 has
a blue insulating bead tor identification
purposes. Fig. 2 denotes the mixer
connections.

The shield between Q3 and Q4 is
necessary for stable operation. This shield
can be fashioned from a piece of sheet brass
or copper, or from a piece of double-sided
PC-board material. The two stages are
coupled by Cl4, which is mounted in a
stnall hole drilled in the shield.

Adjustment Procedures

Most amateurs who build VHF gear have
their own way of tuning up a multiplier
string. 1 will offer a few comments for
those who may not be familiar with these
techniques.

First, use 4 to adjust the oscillator for
output at 126.3 MHz. €4 tuning is fairly
critical for reliable, stable operation, Next,
adjust C9 and C10 in the first multiplier
stage for maximum output at 379 MHz.
Then adjust C13 and C15 in the second
multiplier stage for maximum output at
758 MHz. After the multiplier stages are
tuned for stable operation, tune 18 and
C20 in the Q4 collector circuit.

L.O tuning is relatively easy if vou have
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Fig. 5—Suggested parts placement tor the converter board. Follow this placement guide
carefully for best results. Reter to the text and Fig. 3 for additional details.

access t0 a spectrum analyzer, but it can
be accomplished with a dip meter capable
of tuning these frequencies. Another alter-
native is to use a receiver capable of tuning
the necessary frequencies.

The mixer, of course, is a broadband
device and requires no tuning. The IF
amplifier may be tuned up using either a
2-meter signal source or a 902-MHz signal
injected into the mixer input. Most YHFers
have preferred procedures for making all
of these adjustments..

A GaAsFET Preamplifier

A low-noise preamplifier for 902 MHz
is necessary to bring the noise figure of the
converter down to a level acceptable for
UHF weak-signal work. Some vears ago,
Bob Sutherland, W6PQ, developed
GaAsFET preamplifiers for 902 and
1296 MHz. The amplifier described here is
an adaptation of these designs. it has a gain
of approximately 17 dB and a noise figure
of .75 dB as measured on a Hewlett
Packard 8970A noise-figure meter with the

HP 346A noise source,

Fig. 6 is a schematic diagram of the
preamp. The input circuit consists of a tiny
inductor, [.1, and a section of S0-Q
transmission line, L2. Q1 is a low-noise
GaAsFET device, The drain circuit is a
simple stub match made from two more
sections of transtnission line.

Rather than design an etched circuit
board with microstriplines, [ chose to build
the preamp prototype style on an unetched
piece of single-sided G-10 PC-board
material. All components are mounted to
the board, and all ground connections are
snade to the ground plane. [ ¢chose to make
the enclosure from circuit-board material,
It measures 374 = 2 % 3-3/8 inches
(HWD). Fig. 7 details the component
placement, and Fig. & is a photograph of
the finished unit.

L2, L3 and L4 are made from 0.141-in
miniature semi-rigid coaxial cable {such as
RG-402). This material is copper jacketed,
has Teflon® dielectric and a silver-plated,
solid center conductor. If you cut this cable
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Fig. 6—Schematic diagrém of the 802-MHz GaAsFET preamplifier. All rasistors are %-W carbon

types,
1, G2—470-pF button or coramic chip
capacltor.
C3—470-pF ceramic chip capacitor.
C4—0.1-4F miniature disc-ceramic capacitar.
©5—220-pF ceramic chip or minlature disc-
ceramic capacitor.
CB8—470-pF solder-in feedthrough capacitor,
D1—3.68-V. 800-mW Zener diode (1N5227
or equiv..
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Fig. T—Suggested parts placement for the
902-MHz preamplifier. Follow this layout
carafully and keep all leads as short as
possible. Good grounding is important for
proper performance. See text and Flg. 8 for
further details,

carefully to the dimensions given, you will
have no trouble reproducing the preamp,
These dimensions are for the section of the
line that is inside the copper jacket, so
remember that you’ll need Y4 inch or so on
each end to make your connections.

Use the following procedure to cut the
sections of the 0.141 cable. Measure the
desired length and mark the copper jacket.
Lay the cable on a flat surface and score
the copper jacket around its circumference
with a sharp knife. You'll get the best
results if you hold the knife blade sta-
tionary on the mark vou measured and
esert moderate pressure on the jacket while
rolling the cable under the blade. Next,
hold the cable tight in one hand and grip
the section of copper jacket to be removed
with a pair of pliers. Gently rock the sec-
tion to be remnoved back and forth until the

J1, J2—Chassis-mount female BNC cennector
{UG-1034 or equiv.).
L1—4t no. 30, 0.095-in 1D {no, 41 drili),
spaced 1 wire diam.
L2~-2:3-in length of 0.141 50-0 semi-rigid coax.
L3—1.6-in length of 0.141 50-0 seml-rigid coax.
L4--0.465-in length of 0.141 50-0 semi-rigid

coax,
M —GaAsFET (MGF 1402, DXL2501 or equiv.).

jacket cracks and breaks neatly where you
scored it. Remove the unwanted jacket and
use your knife to cut through the dielectric.
Be careful not to nick the center conduc-
tor. Remove the dielectric and trim the
center conductor to the desired length.
Repeat this process for the other end of the
cable.

Follow the parts placement in Fig. 7
carefully. Arrange the parts in the order
they will be placed on the board and mark
any holes. (Caution: GaAsFETS are static-
sensitive devices. Leave Q1 in its protective
package until you are ready to solder it in
place.) You will have to drill a hole for the

feedthrough, C6. If vou use button instead
of chip capacitors for C1 and C2, you will
need to drill holes for these, too.

I prefer to first mount all the com-
ponents except the GaAsFET. For best
results, clean the circuit-board foil and the
{1.141 cable jackets until they are bright and
shiny. Make all component leads as short
as possible. Q1 will be supported above the
ground plane by its source leads, C1 and
C2 are soldered to the ground plane, and
then the Q1 source leads are soldered to the
pads on top of these capacitors. See
Fig. 7. Cut off the center pin on J1 50 there
is just enough contact left to solder L1 to.
Remember to solder the jacket of L4 to the
Jacket of L3 and to solder the jackets of
1.2 and L3 to the ground plane at each end.
Solder the enclosure sides to the ground
plane along the entire length of the seams.

After all other components are soldered
in place, remove the GaAsFET from its
package. These devices should be handled
carefully to avoid damage by static
buildup. Quickly solder the device in place
using a cordless or grounded soldering iron.
If you don’t have a grounded iron, unplug
vour hot iron from the outlet before solder-
ing. Tweezers may come in handy.

As can be seen, there are no tuning ad-
justments on the RF amplifier. If noise
perforimance measuring equipment is
available, it may be possible to optintize the
noise figure by adjusting the spacing be-
tween the turns of L1 at the input connec-
tor. The improvements are very small
however, and the performance is excellent
with no adjustments.

This type of amplifier is inherently
broadband. If this unit is to be used in an
area where there is significant RF pollution
in the portion of the spectrum above 500
MHz (such as UHF television signals), it

Fig. 8—The 902-MHz GaAsFET preamplifier is built on a piece of copper-clad circuit-board
material. Follow the layout shown here and in Fig. 7 for best performance. The GaAsFET device,
which is suspended from the source bypass capacitors, should be handied carafully and

soldered in last. See text for details.
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might be desirable to use a bandpass filter
in front of the amplifier. Remember,
however, that a filter will introduce some
loss and will degrade the system noise

figure,
Power Supply

Usually & 12-V regulated power source
is available in most ham shacks. If you
desire to build a separate power supply for
this unit, a suitable one is shown in Fig. 9.
This supply may, of course, power both the
converter and preamplifier. it is a simple
circuit using a full-wave bridge rectifier and
3-terminal 12-V regulator. The secondary
voltage of T1 may be anywhere between
12 and 18 volts.

2 and C3 should be mounted as close
to the regulator pins as possible for best
regulator stability. Ul should be mounted
on a small heat sink. The parts for this unit
are all available at any Radio Shack store,

Obtaining Components

Although 1| have tried to minimize the
number of specialized components, there
are a few that some constructors may have
difficulty obtaining, such as the ceramic
piston trimmers. 1 used Voltronics type
EQTY trimmers for this project. They are
available in single-lot quantities from
Voltronics Corporation, P.O. Box 366,
E. Hanover, NJ 07936. A similar piston
trimmer is sold by Trim-Tronics, Inc.,
67 Albany 5t., Cazenovia, NY 13035
{part no. 60-0720-1501-000). Johanson is
another manufacturer of several piston
trimmer capacitors suitable for this project;
these capacitors are available from most
magjor parts houses. A source for adjustable
ceramic capacitors is Stettner Electronics,
inc.., P.O. Box 21947, Chattanooga, TN
37421.

The SRA-2CM mixer is available directly
from the manufacturer, Mini-Circuits,

New Products

SOLARTS MINIATURE SOLAR
PANELS

i-] Three new miniature solar panels capable
of generating 20 V at 250-500 mA have been
announced by Solarts. These strong,
lightweight, high-etficiency units use rec-
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Fig. 9—Schematic diagram of a power supply suitable for both converter and preamplifier.

C1—1000-pF, 35-V elsctrolytic capacitor.
G2--0.1-pF, 35-V tantalum capacitor.
C3—1-uF, 35V tantalum capacitor.
DS1—117-V neon pilot lamp.

F1—Fuse, 125V, %2 A,

51—SPST toggle switch, 125 V.

2625 East 14th St., Brooklyn, NY 11235.
The crystal I used was obtained from Jan
Crystals, 2400 Crystal Dr., Ft. Meyers, FL
33906. Order a 90.2380 MHz, series-
resonant, 0.005%, non-oven, HC-25/U
crystal,

Small pieces of 0.141 copper-jacketed
coax used in the preamp may prove dif-
ficult for some to obtain. J. Smith and
Assoc., Inc., 3540 N Academy Blvd., Suite
113, Colorado Springs, CO 80907 sells this
cable in foot lengths.

The GaAsFET may he obtained from
Advanced Receiver Research, P.O. Box
1242, Burlington, CT 06013. Applied
Invention, RD 2, Rte 21, Box 21, Hillsdale,
NY [2529, sells piston trimmers, chip
capacitors and feedthrough capacitors. Yet
another source for trimmer capacitors, chip
capacitors, feedthrough capacitors,
GaAsFETs and related parts is Microwave

tangular cells and high-density packaging
for a high power-to-size ratio. Each panel
contains 36 cells, each generating 0.55 V, on
the average, compared to the usual 0.45 V
{see Tabte 1}. Open-circuit panel voltage is
usually over 20 V. Encapsulated aluminum
substrate construction makes them
shockproof, weatherproof and ultra thin—
only 3/16 inch thick. The largest mode! of-
fered weighs less than 1 lb.

Included with each panel are a cigarette-
lighter adapter with a 4-ft cord, two 12-in-
long hookup wires with spade lugs, two

Table 1

Specifications

Model No. of Qutput Size (HWD) Weight
Number Cealls v mA  {in) {oz)
SPE-250 38 20 250 7T x 8> 316 2%
SPE-400 a8 20 400 8 % 102 x 3116 14
SPES00 26 20 500 9%k x 101 x 316 16

26 05T

Ti1—Primary, 117-¥ ac; secondary, 12-18 V,
1A

U1—50-PIV, 1-A bridge rectifier module.
u2—12-v, 1.5-A 3-terminal regulator {LM7812
Or equiv.).

Components of Michigan, 11216 Cape
Cod, Taylor, MI 48010,

Most of the other components can be ac-
quired from many parts houses. One such
company that deals in small quantities is
Mouser Electronics, 11433 Woodside Ave.,
Santee, CA 92071. A catalog is available
on request,

in Summary

'The receive converter described here is
a high-performance project that can be
built from available paris. Although some
test equipiment is desirable for alignment,
it is not absolutely necessary. [f you follow
the guidelines I have established, you
should have no trouble duplicating the
project and being among the first to tune
into our newest amateur band. A compa-
aion 902-MHz loop Yagi will be described
in another article. g

wire nuts, a suction cup for temporary
mounting and complete instructions.

For more information, contact Dick
Smith Flectronics, P.O. Box 2249, Red-
wood City, CA 94063, tel. 415-368-8844,
—~Bruce O, Williams, WAGIVC
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e Beginner’s Bench

The Principles and Building of

SSB Gear

Part 2: This month, we’ll examine the speech amplifier,
balanced modulator, filter, [F amplifier and carrier generator of an
SSB generator. Practical circuits are offered for the amateur builder.

By Doug DeMaw, W1FB

ARRL Contributing Editor
P.Q. Box 250, Luther, MI 45656

ow many times have you heard

SSB signals that contained dis-

tortion, RF-energy-caused squeals
or hum? Chances are that you could tune
across one of the phone bands at this
moment and find several ““dirty’* signals.
Generally, when a clean SSB signal does
not appear at the transmitter output the
cause is at the operator end of the line.
Most commercial rigs are capable of
delivering guality SSB signals, but too
many operators feel compelled to use ex-
cessive mic-gain levels—they may shout in-
to the microphone or operate improperly
adjusted speech processors. In other in-
stances, the transmitter aodio section
generates howls and squawks because poor
transmitter grounding permits RF energy
to enter the speech-amplifier stages. There
are situations, however, in which poor cir-
cuit design can lead to these maladies. Too
many audio “‘highs’’ or “lows’’ can also
be attributed to faulty design, assuming the
mic is capable of passing the desired speech
frequencies. Let's consider a practical
speech amplifier.

An IC Speech Channel

Good circuits can be developed using
transistors, ICs or tubes as speech
amplifiers. The choice is up to the designer,
and the available parts in our personal
project inventory may dictate the design we
adopt, Qur circuit will use an op-amp
(operational amplifier) IC. it provides high
gain, requires few components and is in-
expensive. A practical circuit is shown in
Fig. 1.

Last month, we acknowledged a need for
some type of RF filtering at the mic-input
terminal of the speech stage. RFC1 and the
two 560-pF bypass capacitors in Fig, |
provide filtering for unwanted RF energy
that can enter the transmitter by way of the

mic cable. This brute-force low-pass filter
is effective through 30 MHz, and helps to
prevent *unworldly screeching’’ during the
transmit period.

Care must be taken to minimize the
passage of 60-Hz hum through the speech
amplifier. The values chosen for the
coupling capacitors will restrict all fre-
quencies below approximately 200 Hz, This
blocks out the 60-Hz energy that could be
picked wp on the mic cord.

We need to match the characteristic im-
pedance of the mic to the input of Ul if
we are to preserve the frequency response
and ensure maximum transfer of power

from the mic. R1 has been added to make
the input of Ul look like low impedance
for the 500-ohm mics we have today. To
use a high-impedance mic, such as a D-104,
we may remove R1 from the circuit. The
amplifier may be used for either type of
ImIcC.

It is important to keep low-frequency
noise to a minimum when dealing with the
first stage of an audio amplifier. Op amps
are characteristically noisier than FETs or
low-noise bipolar transistors. This variety
of inherent noise {caused by current flow
in the input section of the op amp) is
known as popcorn noise among engineers.

SPEECH AMPLIFIER
ATuF . [k
16 Y l:_a . O Ry
4 THF
LOW=Z ekl
MIG 18y Law 72
TG BAL
MOD

EXCEPT AS INDICATED, QECIMAL
VALUES OF GAPACITANCE ARE

IN MICRQFARADS { 4F ¥ OTHERS
ABE IN PICOFARADS { pF OR wF §
RESISTANCES ARE IN OHMS:

k =1004, M =100 Qgo,

+ 10 uF

L 6V
pu

Fig. 1—8chematic diagram of a practical speech amplifier. Capacitors are disc ceramic or mylar,
except those with polarity marked, which are electrolytic or tantalum. Fixed-value resistors are
la-W carbon composition, R1 is used when a low-impedance mic is employed. R2 is a linear-
taper, carbon-composition control suitable for panel mounting, RFC1 is a miniature RF choke
{value not critical within 20%). Op amp U1 can he obtained at a Radio Shack store.
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Fig. 2--Circuit diagram of a practical balanced modulator, iF filter and post-filter IF amplifler. The lower inset drawing shows the terminal
connections for a commercial DBM module that may be used In place of D1-D4, T1 and T2 {see note 2). Fixed-value capacitors are disc ceramic.
Resistors are ¥ -W carbon composition, 10% tolerance or better.

L1—Minlature trimmer, 100 pF maximum,

1-D4, incl.—Matched set of INS14 or equiv.
silicon small-signal diodes [see text).

FlL1--9-MHz crystal filter, 2.4-kHz bandwidth
see note 2).

T1, T2—Trifilar broadband transformer, Use 15

The low-cost family of op amps {741
group) are especially noisy, Such popecomn,
if allowed to prevail, would be amplified
and passed through the 8SB generator,
thereby appearing in the RF output signal.
The TLO81 op amp is a low-noise type that
uses FETS at the input.

The larger the value of the input and
output coupling capacitors in Fig. 1 (1 uF
and 4.7 xF1, the more pronounced the low-
frequency response of the amplifier.
Excessive highs can be rolled off by adding
small-value bypass capacitors (0.01 to
0.47 uF) from pins 3 and 6 of U1 to ground.
You can, through experimentation, shape
your speech-amplifier response to suit your
mic and voice characteristics. Maximum
gain from Ul of Fig. 1 is roughly 40 dB.

Modulator and Filter Section

We have chosen a diede-ring balanced
modulator for our practical SSB generator.
We could have used an IC balanced
modulator, or combined bipolar or field-
effect transistors in a balanced circuit. The

28 HST=

turns of no. 30 enam, wire on an Amidon
Assog. FT-37-43 toroid core. Observe
phasing of windings, as indicated by dots.
T3—8Broadband toroidal transformer, 3:1 turns
ratio. Secandary has 15 turns of no, 30
Bnam. wire on a FT-37-43 ferrite core.

diode-ring configuration is a passive circuit
{no operating voltages required), whereas
the other devices form acrive circuits, The
active devices provide a signal increase
called conversion gain. The diode
modulator has a loss of approximately
8 dB. This is called conversion loss. The
circuit of Fig. 2 illustrates the balanced
modulator with its two broadband
transformers and four matched diodes. D1
through D4, inclusive, can be generic style
1N914 high-speed silicon diodes. i they are
used, a matched set should be selected from
a group of diodes by ineasuring the
forward and back resistances with an ohm-
meter. The forward resistance is the most
important when you are seeking a matched
set. Typically, it will be on the order of
8-10 ohms. Back resistances are generally
1 megohm or greater. The more carefully
we maich the diodes, the greater the car-
rier null {desirable). If you have access o
a matched set of hot-carrier diodes, use
them. They offer somewhat better perfor-
mance in this circuit than is available with

Primary containg 5 turns of no, 30 wire,
T4—Narrow-band tuned transformer. Primary

is 3.8 pH. Use 28 turns of no. 26 snam.

wire on an Amidon Assoc. 150-2 powderad-

iron toroid core. Secondary winding has

& turns of no. 26 wire (see taxt).

simall-signal silicon diodes.

‘We need not build our own balanced
maodulator if we are willing to purchase a
ready-made doubly balanced mixer (DBM)
module. The Mini-Circuits SBL-1 is a low-
cost unit enclosed in a metal case and is
suitable for PC-board mounting.' If you
construct your own balanced modulator,
try to follow a symmetrical lavout while
keeping all leads as short as possible. A
IJIP header makes a fine plug-in founda-
tion for a homemade balanced modulator.

The diode modulator was selected
because of its excellent balancing traits.
Also, it is more resistant to unwanted IMD
{intermodulation distortion products) than
is an active balanced modulator. The
Motorola MC1496 balanced-modulator
chip is good for active circuits, provided
the input-signal levels are kept low enough
to prevent IMD problems. The diodes,

'Notas appear on page 30
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however, permit substantially more leeway
in applied signal levels.

Coupling into and out of the balanced
modulator of Fig. 2 is accomplished by
means of trifilar {three windings) broad-
band transformers. They are easy to wind
and do not cost very much. Small ferrite
toroid cores are used for Tl and T2. The
terminal impedances of the modulator
{inclusive of T1 and T2) are approximately
50 ohms.

Filter Details

If you reviewed the QST paper by
W7Z0l in May 1982 QST, pp. 21-27, you

learned how to build your own ladder filter
for a small investment. If you are not
interested in developing a homemade filter,
you may purchase a 9-MHz SSB filter for
FL1 of Fig. 2.* The unit specified in
Fig. 2 has input and output impedances of
500 ohms. T3 matches the 50-ohm modu-
lator impedance to the $00-ohm impedance
of FL.1. A 51-ohm resistor is used between
T2 and T3 to force a more precise im-
pedance transformation. It also provides a
termination for the balanced modulator:
This tends to reduce IMD.,

The input and output ports of FL1 need
to be tuned to 9 MHz. The 33-pF capacitors
at each end of FL1 serve this purpose.
Proper tuning and filter termination ensure
minimum ripple (see Part 1). The
characteristic input impedance of Q1, plus
the base-bias resistors, ensure a 500-chm
load for the filter output.

IF Amplifier

The combined signat loss through the
balanced modulator and FL1 is approxi-
mately 13 dB. We need to recover this fost
signal by adding an IF amplifier ((Q1) after
FL1. Practically, we will gain a few dB in
the process of amplifying the output of
FL1: Stage gain for Q1 should be on the
order of 15 to (8 dB if all is as it should
be. The IF amplifier operates in class A,
which makes it a linear *‘gain multiplier.””
A tuned output transformer, T4, helps to
““launder”’ the signal, and it provides an
impedance match between Q1 and the
mixer stage that will be described in the
next installment.

Note the shielded RF input line above
Q1. This is used to route some of the

carrier-generator energy around FL1 and
the balanced modulator if we wish to
operate CW or AM with our SSB genera-
tor. We could, on the other hand, disturb
the balance of the circuit by applying a dc
potential between D1 and D4, thereby
causing a carrier to appear at the trans-
mitter output. The method indicated in
Fig. 2 is perhaps a bit simpiler, all things
considered.

Carrier Generator

To produce an SSB signal, we must
generate a 9-MHz carrier, then get rid of
it in the balanced modulator, As ridiculous
as this may seem, it is necessary! Fig. 3
shows the circuit we have adopted for our
project.

Q2 is the oscillator. A 9.0015-MHz
crystal (available from the supplier in note
2) is needed for lower-sideband (LSB)
operation. Two crystals and a selector
switch may be employed if both USB and
L.SB are desired: An 8.9985-MHz crystal
is necessary for USB operation.

As we learned in Part 1, the frequency
of Y1 should fall about 20 dB below the
peak (center frequency) response of the
filter (FL1). In order to “‘rubber” the
carrier-oscillator crystal for precise place-
ment of the carrier frequency, we may in-
sert a 60-pF trimmer capacitor between the
lower end of Y1 and ground. [f this does
not provide natural voice quality, try
placing the trimmer in parallel with Y1,
then adjust the capacitor while monitoring
your S5B signal.

D5 provides & regulated operating
voltage for Q2. This will aid stability, par-
ticularly if mobile operation is planned. A
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Fig. 3—Schematic diagram of a practical carrier genarator. Fixed-value capacitors are disc ceramic. Resistors, other than R3, are %4 -W carbon

composition.

C2-~Miniature trimmer, 100 pF maximum
capacitanca. |

DS—Zener diode, 9.1 V at 400 mW.

R3—Linear-taper carbon-composition control,

panel mount,
8$1—Part of B3 assembly, SPST.
T5—Narrowband RF transformer, 3.0-zH
primary. Use 24 turns of no. 28 enam. wire

on a T50-2 toroid core. Secondary has 5
turng of no. 28 wire.

T6—Same as T4 of Fig. 2.

¥1—S5ee text and note 2.
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fixed-tuned output transformer, TS, is used
to couple the Q2 signal to the input of
butfer-amplifier Q3. The primary turns of
TS5 may be spread or compressed to tune
the Q2 collector for peak output.

We must amplify the oscillator output to
a proper level for the balanced modulator
of Fig. 1. The correct injection level is
+7 dBm. The term «Bm refers to the
power level, as referenced to I mW. Hence,
+7 dBm is roughly 6 mW, or 0.006 W,
This being the case, and with the balanced
modulator presenting a 50-ohm load for
Q3, the RMS voltage across the Té
secondary winding (when terminated in
50 ohms) should he close to (.55, as
observed with a scope or RF probe and
VTVM. The P-P voltage reading on a scope
would be 1.55. The number of secondary
turns on T6 may be adjusted to provide the
desired injection level.

R3 of Fig. 3 is a carrier-injection level
control for CW work or transmitter tuning
purposes. SI is a part of R3. It shorts the
output line from R3 during SSB operation.
This discourages unwanted leakage of the

{continued from page 20}

Shorting T18 to ground should close K1,
and adjusting R23 should vary the release
delay from approximately 0.5 to 5 seconds.

Tune up the transmitter as follows. Con-
nect a 5-W dummy load between T21 and
T25. Set all mica compression trimmer
capacitors for maximum capacitance (fully
closed). Key the transceiver and see that
12-V dc is present at T22, Adjust C22 for
maximum RF output across R16. Then
adjust C24 for maximum RF voltage across
L.11. Set C29 and C30 for maximum RF
voltage across R19. Last, adjust (32 and
C33 for maximum output across the
dummy load. Since €29, C30, €32 and €33
adjustments interact, the process will have
to be repeated several times. During the
final stages of tune-up, the trimme:-
capacitor adjustments should provide
smooth amplitude variations with no
sudden jumps apparent. Monitor the
temperature of QR closely during trans-
mitter tune-up.

Adjust C3 to have the VFO cover the
desired frequency range, and set the dial
calibration. €5 provides temperature
compensation., No noticeable drift should
occur after an initial warm-up period of

30 D5

9-MHz energy fo the cutput side of FL1 of
Fig. 2. Miniature shielded cable (RG-174)
should be used for both output lines from
R3. This will help prevent stray-signal
leakage that could cause an excessive car-
rier level during SSB operation. The shield
braids of these lines must be grounded at
each end of the cables.

C2is adjusted for peak output from the
class-C amplifier, Q3. The 33-ohm resistor
from the base of Q3 to ground is used to
stabilize the output amplifier. Without it,
self-oscitlation may occur. '

Parting Comments

1If vou enjoy laying out your own PC
hoards, there is no reason you can’t com-
bine the circuits of Figs. | and 2 in a
common module, The carrier generator of
Fig. 3 should be on a separate PC hoard,
and it would be wise to enciose this
assembly in a small shield box, perhaps a
homemade one fashioned from PC-board
stock, The shielding will discourage 9-MHz
energy from wandering about in other parts
of the SS5B-generator circuit. Circuit

about 10 minutes.

The VFO offset during transmit {s set by
trimming the length of the gimmick
capacitor, C16. Trim C16 to provide a
downward VFO frequency shift of about
750 Hz when the iransmitter is keyed.

Operation and Comments

Since the transmit frequency is shifted
below the receive frequency, it is necessary
to tune the receiver 50 the VPO frequency
is above that of the recetved station. When
the transmitter is keyed, the VPO frequency
shifts down by 750 Hz and falls on the zero-
beat frequency.

The transceiver has been in use for
several months, and the improved receiver
performance makes the redesign effort,
worthwhile, There is absolutely no audible
amplitude modulation from the high-power
40-meter broadcast stations. The band-
width of the receiver is adequate for CW
reception, and no audio distortion or
ringing is evident. In fact, the audio signal
has good tone quality when personal stereo
headphones are used with the receiver. The
notch filter has proved useful; however, it
is ot a complete substitute for single-signal
reception. When the transceiver is used to
work other QRP stations, it is helpful to
have a low-noise receiver since the received
signals can be just above the 40-meter-band
noise during the daylight hours. Get out
vour soidering iron and try your hand at

boards, parts or a complete kit for the
75-meter SSB transmitter will be available
by mail from A & A Engineering at the
conctusion of this series.’ Some of you may
wish to delay vour workshop project nntil
that time,

Next month, we will discuss operation
and practical circuits for the mixer and
subsequent amplifier stages. CW keying
methods will be treated later on. Mean-
while, why not breadboard these circuits
and discover what your 9-MHz SSB signal
sounds like? PC-board artwork and a
parts-placement guide for these circuits will
be presented later in this series.

Notes

'Mini-Circuits, P.O. Box 166, Brooklyn, NY 11235,
tel. 718-934-4500. Minimum order is 10 units for
the SBL-1, but the BBL-1X can be substituted
and is available in singie-lot ?;Jantity.

*Spectrum International, Inc,, P.O. Box 1084,
Concord, MA 01742, tel. 817-263-2145. Filter
model XF-94 (2.4 kHz) suggested.

170 Orchid Dr., Buena Park, CA 90820, tel,
714-521-4160.. . i1 2

building the receiver or the entire
transceiver. 1’m sure you'll be giad you did!
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Qperation,” Ham Radie, April 1980,

*R. W. Lewallen, “An Optimized QRP Trans-
caiver,” QST, Aug, 1980, ,
“J. A. Dyer, "High Frequency Receiver Parfor-

mance,' Ham Radio, Feb. 1984,

*C, Hall, “Tunable RC Notch,” Ham Radio,
Sept. 1975,

*Mini-Circults Labs, P.O. Box 168, Brooklyn,
NY 11235, tel, 718-934-4500.

'C. Hutchinson, ed,, The 1985 ARRL Handbook
for the Radic Amateur {Newington: ARRL,
1984}, p. 1219,

*Circuit boards and parts klts are available from
Radlokit, P.O. Box 411, Greenville, NH 03048,
tel, 603-878-1033, PC-board templates and
parts ovetiays are available (note: this is a
double-sided board) from ARRL Hq. tor $2
and a business-sized s.as.e. Address your
correspondance to the Technical Dapartment
Secrstary and identify your request as
MAVTI Updatas.

Y[Editor's Note: See [. DeMaw, “Plug-ln Wall
Transtormers—A Super Bargain,” QST, June
1985, On page 37, Doug relates one of his
axperiences with D-C receivers and hum
pickwspy  @EEE]



A User’'s Guide To AMTOR

Operation

Are you ready to take
advantage of the error-free
RTTY communications
offered by AMTOR? Before
you start chirping away
aimlessly, learn the proper
operating fechniques.

By Paul Newland, AD7I

P.O. Box 205
Holmdel, NJ 07733-0205

MTOR is a new teleprinter-
A communications mode available

for use by radio amateurs. Major
features of AMTOR are: error-free com-
munications, SELective CALling (SEL-
CAL) and exchange of ANSWERBACKS
(which enhance unattended operation).
Previous articles have described what
AMTOR is and how it operates, and have
provided a description of a practical
AMTOR code converter."?

In this article, 1 have assumed vou are
familiar with AMTOR and the terminology
used with it. The article describes some
general concepts about getting your station
on the air, and outlines good operating pro-
cedures as well as a few bad habits you
should avoid. For specific details of how
to operate vour AMTOR code converter,
check the operator’s manual,

Getting on the Air

Mode Be

You should use Mode Be—also known
as Mode B (FEC) collective—for your first
contact. Mode Bce is the simplest one to use

Notes appear on page 34.

and doesn’t have the tight transmit/receive
timing constraints that Mode A has. First,
check your receiving sysiern by tuning in
a WIAW AMTOR broadcast, or monitor
a calling channel for a CQ call or other
message. Once you have learned to tune in
an AMTOR signal and can print Mode Be
signals, you are a long way toward getting
your station fully operative.

Next, test the transmitting system. One
good way to perform this testing is to have
a schedule with another station or to try
responding to a CQ call. An even better
method is to have a telephone contact with
a friend who has a working AMTOR sta-
tion, so he or she can tune in your on-the-
air signals while you are testing, Real-time
coordination of a radio test, via telephone,
can be extremely helpful. Whatever method
you use, however, the idea is to send a
Mode Bc message that someone else can
receive,

If no one is able to copy your signals,
make sure you are not sending inverted
tones. If you get reports of poor copy under
good signal conditions, reduce your
transmitter output power to see if the
problem is RF related. I had an AMTOR
system that was susceptible to RF from the
transmitter. At the 25-W oufput level,
everything worked great; at 100 W, about
one in every 15 characters was received in

CHIRP!
CHIRP/!
CHIRP!

CHIRP!
CHIRP!

error. They were received in error because
my system, in the presence of a strong RF
field, was sending errors! When you have
Mode Be running well, you can venture
into the world of Mode A.

Mode A

Before trying a Mode A call for the first
time, there are several things vou should
check. Make sure the transmit delay time
on your AMTOR code converter is set to
be compatible with your transceiver. A set-
ting of 25 to 30 milliseconds is 2 good place
to start. Also, be sure your system works
well using Mode Be. If Mode Bc doesn’t
work well, chances are that Mode A won’t’
work any better.

Now find someone to carry out a few
tests with you, and have a two-way
Mode Bc QSO to ensure that the radio path
is good both ways. Of course, whoever acts
as your test station should have a fully
tested and working AMTOR station. It is
generally not a good idea for two new
AMTOR stations to try helping each other
set up simultaneously. It is much more dif-
ficult to determine which station may have
a problem. Once vou have ensured that
Mode Bc works, and you have a good radio
path, it’s time to try Mode A.

Have the operator who is helping test
your station call you using Mode A; this
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will cause your station to act as the slave.
{f vou have any timing problems, having
your station act as the slave will give you
the best chance of establishing a contact.
As the other s{ation begins to call you, you
can get information about the process from
the indicators (lamps or LEDs) on the front
panel of your AMTOR code converter,
{Some code converters don’t have a full set
of indicators, and won’t be able to provide
all this information.} When your station
begins to chirp in response to the call, look
at the display. If the ror (Re(Quest Repeat)
light is on, the other station has not heard
you or, if it has, it isn’t hearing you now.
A possible cause is that your transmitter is
not getting up to full power before sending
data. This is unlikely if you have selected
the proper transmit delay value, IF the ERR
{ERRor) light on vour code converter is lit,
you are not hearing the other station. A
possible cause for that could be that vour
receiver recovers (oo slowly after a
transmission, but you are unlikely to ex-
perience this problem if your station is
acting as ihe slave siation. If the DL
(IDLe) or TrFC (TraFfiC) lights are on, you
are in business!

It vou get this far, drop the QSO and try
calling the testing station. This will make
your station the “*master” and will place
much tighter transmit/receive timing con-
straints on vour radio equipment. In this
case, a lack of phasing or an roQR light
probably means that vour transmitter gets
to full power too slowly and you will need
to increase the transmit delay time on your
AMTOR code converter. {f vou get an
ERR light, your receiver probably recovers
too slowly afier a transmission. Again, if
the inL or 1FC lights are on, you are in
business!

Automatic Directional Control

According to the CCIR Recommenda-
tion 476-3, which defines the standards for
AMTOR operation as allowed by the FCC,
receiving the codes for FIGS Z B (the +
and ? characters on an RTTY keyboard)
while in Mode A, will cause the transmit-
ting and receiving stations to change func-
tions. The transmitting station is called the
Information Sending Station (1SS), and the
receiving station is the Information Re-
ceiving Station (1RS). So, to let the other
person send data, type “+?" on your
keyboard; the AMTOR code converters
will do the rest.

Calling Channeis

Calling channels are used on both the
20- and %0-meter bands. On 20 meters,
14,075 kHz is used worldwide as a calfing
channel, while on 80 meters, 3637.5 kHz
is often used (at least in the Northeastern
part of the UL.S.) for a calling channel.
When using a calling channel, remember
one primary rule—move off the frequen-
¢y once a contact has been established!
Only stations that use single-channel
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The console of the W1AW AMTOR station, used to transmit RTTY bulletins by AMTOR.

erystal-controlled radios are excused from
this rule. Those who are unable to move
off the calling channel, however, should trv
to keep their Q80s as short as possible.

Frequency Scanning

Frequency scauning is & method of
monitoring several channels and bands at
the same time, Usually, the radio used for
this operation is a modern 58B rig with in-
ternal memory for channels that can be
sefected for a scanning operation. The
microphone may have an Ur/DOWN switch
that can be used to step through the
memory channels, or there may be a set of
buttons on the radic’s front panel for this
purpose. There is no reason crystal- or
VFQ-controlled radios c¢ouldn’t be
modified to operate also on several chan-
nels within the same band.

1t*s not difficuit to set up such a scan-
ning AMTOR system. You, the operator,
foad the radio memories with several fre-
guencies, for example, two on 80 meters,
two on 40 meters, two on 20 meters and
two on 15 meters. Connect an oscillator
with a period of three seconds (or a suitable
time to allow your AMTOR code converter
to respond to a call) to the frequency-step
input of the radio (perhaps via the
microphone connector). Bvery three
seconds, this oscillator causes the radio to
switch to the next memory channel, When
a call to your station is detected, the
oscillator should be stopped so that the
operating frequency remains the same
during the contact. If a “‘Call In Progress™
{c1p) signal is available from the AMTOR
system, it can be used to stop the oscillator
during a QSO. If such a signal isn’t present,
then some other method is needed to deter-

mine when an AMTOR call is directed to
vour station {looking at the PTT lead from
the AMTOR code converter will work for
Mode A but not for Mode B). When the
(S0 is completed and the 1P signal
returns to the inactive condition, the
frequency-step oscillator is again allowed
to run. You might also include a delay in
the vip/oscillator circuit so the scanning
operation will not begin until 30 seconds
after the c1p signal becomes inactive.
With solid-state transceivers, antennas
must present a low SWR to the radio to
achieve tull output power. Trap antennas
often can provide low SWR for several
band segments. If vou are not fortunate
enough to have an antenna that provides
fow SWR on the bands on which you want
to operate, but you do have a
microprocessor-controlled transceiver,
there is another possibility. Use the BAND
output signals from the radio to select
one of several impedance-matching
networks—one for each band. As the radio
steps through the different bands, the
proper network is selected by refays, which
are switched by a signal from the BAND
output of your rig. Manufacturers often in-
clude a BAND output for use with linear
amplifiers that automatically change bands
when the radio changes bands, Often,
modified binary-coded signals are brought
out to the radio back panel. These signals
tell the amplifier what band the radio is on.

Calling CQ

I have found that short CQs using Mode
Be on calling channels get the best resulis.
Here is a method I recommend to call CQ
using AMTOR on a calling channel:

1} Turn on the transmitter in Mode Be



and let the system transmit IDLE signals
for anywhere from 5 to 15 seconds (less is
better than more). The IDLE transmission
allows stations that are scanning many
channels to lock onto the signal.

2) Send a CR/LF/LTRS Sequence.
Systems that conform exactly to the CCIR
476-3 specification for AMTOR will not
begin printing a Mode Bc message uatil
they receive at least one Cr or LF character,

3) Limit the CQ message to four lines
or less. Four lines are enough to ensure that
at least part of the message gets through
even if propagation conditions are poor, By
limiting your message to no more than four
lines, you will prevent anyone from getting
upset about wasting printer paper.
Remember, many stations monitor the
calling channels 24 hours a day. The first
two lines are the CQ DE AD7I type stuff.
On the third line, you might give the fre-
quency, date and time (in UTC). This in-
formation is useful to scanning stations or
others who operate unattended. It tells
them when propagation was open between
vour station and theirs, On the last line of
your CQ message, you should state your
location, perhaps give your SELCAL, and
maybe a few other teasers.

4) 1 request that any station(s} re-
sponding to my CQ should also reply using
Mode Be. If several stations were to call
me at the same time using Mode A,
my AMTOR code converter would
acknowledge only the first one it heard. If
only one station responds to my CQ, I
return the call using Mode A. If more than
ong station responds, I use Mode Be so
everyone can participate in a round-table
QSQ if propagation permits it.

If you don’t get a response to your CQ,
try a second time or change frequency.
There isn’t much incentive to repeat the call
many times on the same channel, however,
Anyone listening to the channel with
AMTOR equipment will print the message
(even if the path is only slightly better than
lousy). There isn’t much you can do if those
printing your CQ message don't want to
return your call, If you are not operating
on a heavily-used channel, it’s sometimes
useful to transmit for a half minute to a
minute so others tuning the band can find
you. Down’t fill the air with lines and lines
of CQ, however.

To attract attention ou unpopulated
channels, without wasting printer paper at
other stations that might be monitoring, I
start up my transmitter in Mode Be and
send IDLE characters for 30 seconds; then
send one line of CQ. I continue to do this,
sending one line of CQ every 30 seconds
while leaving my transmitter on the air for
1o more than iwo minutes,

Remember, be reasonable! The AMTOR
1DLE signal sounds as rhythmic as a con-
ventional RTTY CQ, but with practice
anyone can tell an AMTOR IDLE from a
BAUDOT or ASCII diddle. Don’t transmit
too long, though, If you call for more than

a minute or two, the listening station{s) will
probably get bored and tune elsewhere, The
idea of calling CQ is to establish com-
munications, not to heat the shack or watch
the meter needles dance.

QSY Methods

There are many ways to change frequen-
cy (QSY) using AMTOR, and almost all
tall into one of two categories: HOT switch
or COLD switch. HOT and COLD refer,
in this case, to whether the transmitter is
active or inactive during the QSY process.
Each method has its own place for proper
use.

HOT Switch

One example of a HOT switch is asking
another station to follow you down the
band 3 kHz while tuning to your new fre-
quency, with both stations chirping at full
power. Avoid this method.

A better solution is to ask the other sta-
tion to meet you on a particular frequency
and jump there directly, without breaking
the contact. This really only works if both
stations have synthesized transceivers with
direct frequency entry, 1f all the world used
AMTOR, this method would be okay. If
you happened to jump onto a channel that
was in use, you would simply jump back’
to where you started and pick a new fre-
quency. Anyone you bothered would just
do a few automatic repeats and then con-
tinue with the message. Since not all sta-
tions are on AMTOR, though, you may in-
terfere with someone on another mode. In
that case, the repeats would be manual and
would probably also include a few words
of disgust about AMTOR!

Unless you give a lot of thought about
how to avoid interference to other spectrum
users, and take steps to remove the
possibility of interference, [ recommend
that you #of use HOT switch techniques.

COLD Switch

COLD switching is the most polite
method of changing frequency, and it’s my
favorite. To COLD switch, a station an-
nounces the QSY, “‘Down 1 till clear—I
call” and closes the contact. The operator
requesting the frequency change then tunes
down the band in 1-kHz steps until finding
a clear spot and then begins calling. The
other station can tune down in 1-kHz steps
until his or her AMTOR code converter
responds to the call,

If either of the stations is equipped with
a nonsynthesized VFO, they just try to do
the best they can, When tuning down the
band, the slave station stops on each
AMTOR signal for a few seconds and if the
code converter doesn’t respond, moves to
the next signal. Most good-quality
AMTOR code converters will respond
within three or four chirps when called, so
two or three seconds per signal is plenty of
time.

If there is any question about which QSY

method to use, I recommend COLD
switching. But, vou should realize that
HOT switching isn’t always a capital of-
fense. If done properly, HOT switching will
not adversely affect other stations, and
that’s our goal.

WRU and ANSWERBACK

When you call another station that is
unattended using Mode A, how can vou be
surg you are really communicating with
that station? (Currently, unattended
operation in the U.S. requires a Special
Temporary Authorization [STA] from the
FCC.) Also, how do you know the called
station’s terminal is powered up and
connected to the AMTOR equipment? The
WRU and ANSWERBACK are the solution
to this problem. A WRU (Who aRe yoU)
is a command from a teleprinter requesting
that the other teleprinter {possibly
unattended) send a short identification
message (the ANSWERBACK) if the
terminal is fully functional. Usuaily, the
major implication of *‘fully functional”’ is
that there is paper in any associated printer
and the printer is on-line, So, if you receive
the ANSWERBACK, your message will
probably print on the other station’s
terminal. This ANSWERBACK response
to a WRU command is provided by the
receiving station’s terminal and is
automatic; an operator is not required to
generate the ANSWERBACK message.

The WRU command has been stan-
dardized by CCIR 476-3 as **FIGS D", The
fetter D, typed in the figures case, is
translated by the terminal (and CCIR 476-3
AMTOR code converters) as the WRU
command. An ANSWERBACK is free-
form; you can program your terminal to
respond with any message that you desire.
Some ANSWERBACKSs are as simple as
station identification, such as, ‘“*“QRA
ADTI”. Others are more elaborate. To get
the ANSWERBACK from another station,
send the BAUDOT equivalent of a “FIGS”
character, followed by the letter “D’,
Some AMTOR code converters use other
keystrokes to transmit the “FIGS D’
WRU command. For ZAMTOR using
BAUDOT code, send “FIGS D™ or in
ASCII, send “CTRL E” where “CTRL™
denotes a control character.® For other
systems, refer to the operator’s manual
to see how fto generate the required
“FIGS D™,

The other station’s terminal should in-
terpret this “FIGS I’ as a command to
send the ANSWERBACK inessage. 1f the
other station’s AMTOR code converter is
not completely compatible with the CCIR
476-3 specification, you may need to follow
the “FIGS D’ WRU command with the
characters ** -+ 7’ (the AMTOR “OVER”’
signal) to let the other station send its
ANSWERBACK. When the other station's
terminal receives the WRU. command
(FIGS D), it will send the ANSWERBACK
message to your station and that message
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will print on your terminal.

AMTOR code converters that meet the
CCIR 476-3 specification will send all buf-
fered characters following a WRU com-
mand (including the terminal ANSWER-
BACK if it doesn’t include *¢ +77*), until
two IDLE blocks are sent (in other words,
all characters stored in internal buffers have
been transmitted and the terminal has com-
pleted its ANSWERBACK)}. Then, the
code converter itself will send the **+7"°
to allow the WRUing station to continue
with its message. A code converter that
doesn’t meet CCIR 476-3 requirements can
still exchange ANSWERBACKSs. However,
the transmission-direction changes are not
automatic; operator interveation at the
WRUing station is required.

ANSWERBACK Restrictions

Ideally, the AMTOR code converter
itself should append the *‘+7' to the
ANSWERBACK instead of having the ter-
minal include it as part of the ANSWER-
BACK. 1 strongly recommend that stations
not include the ** +7°* as part of their ter-
minal ANSWERBACK. If included, it can
render the ANSWERBACK totally
meaningless.

if you would like a more detailed ex-
planation of this problem, send me an
s.a.s.e. and ask for my paper describing the
use of WRUs and ANSWERBACKSs on
AMTOR systems.

ANSWERBACK Form

ANSWERBACK messages can be
almost anvthing, but they are usually
limited to one line. You should realize that
ANSWERBACKSs are often reguested at
the start and end of a radiogram (or other
message) to ensure that the whole message
was printed without terminal problems.
‘There is no need to tell the life story of your
station whenever someone asks for an
ANSWERBAUK. An ANSWERBACK of
“QRA AD7I” is adequate. Remember:
The * + 7°* shouldn’t be included as part
of the terminal’s ANSWERBACK.

What a Lack of ANSWERBACK Means

If you send a WRU to another station
and don’t get an ANSWERBACK, that
doesn’t tell you much unless you know that
the other station usually returns an
ANSWERBACK in response to a WRU
command. Anyone who calls my station is
warned to get an ANSWERBACK at the
heginning and end of any message he or she
leaves for me when 1 am operating in unat-
tended mode. I often forget to connect my
terminal (a printing terminal that includes
WRU/ANSWERBACK capability) to my
AMTOR system. 1 have had several people
ask why 1 haven’t responded to a message
left on my terminal. Those operators
probably failed to check for an ANSWER-
BACK to ensure that my terminal was
working properly, or even connected, If
they had sent a WRU and not received my
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ANSWERBACK, they would know im-
mediately that my terminal was not
operating properly.

Dos and Don’ts

Here are some suggestions to make
operating more pleasurable for everyone in-
volved. No one is going to cut your anten-
aa feed line for failing to follow these sug-
gestions. Amateurs who follow them,
however, will increase their chances of
becoming known as courteous and efficient
operators.

Back To yoU (BTL)

Some people feef compelled to use BTU
(or to type out **BACK TO YOU?’) at the
end of each exchange. 1 don’t know why
this is. AMTOR (Mode A) has a prosign
already built into the protocol to indicate
a change in transmit/receive status. You
have to send the **+ 7'’ code anyway, so
there is no need for another indication that
your transmission is completed. Don’t use
BTU after each transmission.

Identification

Yes, I dislike extra reguiations just as
much as the next person. I cheered when
the FCC dropped the requirements to sign
portable, change your call sign when you
move, give a CW identification when you
are operating RTTY and so on. There are
times, however, when it is useful to send
such information to the station you are in
contact with, 1t is a good idea to identify
the station you are in contact with during
an AMTOR QSO. Other amateurs may be
monitoring the frequency to try to deter-
mine propagation characteristics. By iden-
tifying both stations, if people can
hear you but not the station you are talking
with, you can help them determine not only
which propagation paths are open, but also
which are not! Such information can often
be helpful.

Conclusion
{ hope these notes will be useful to those

operators who are just getting started on

AMTOR, or who may just be thinking
about it at this time. If vou have questions,
comments or suggestions, 1 would be happy
to hear from vou. If vou wish to receive
a reply, please include an s.a.s.e. with your
correspondence, or IRCs from outside
the U.S.

Finally, | would like to give special
thanks to my wife, Mary Carol Day, for
her helpful comments about this article.
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I would like to get in touch with. ..

[} anyone with an operator’s manual for
a Lincoln Model L.-2754 6-meter
transceiver. Charles Hadden, NGFOC, 626
Prairie Rd., Colorado Springs, CO 80909.

[1] anyone who knows how to estimate
power-company transmission losses due to
broadband (0.5-200 MHz) RFI. Ronald
Pitts, AH6AZ, 3520 Keahi PL, Kihei, HI
96753.

] anyone with a schematic diagram and
manual for a VHF MT 500 or a UHF HT
220 Motorola hand-held radio, and anyone
who has converted the MT 500 to the
amateur band. Ray Lukaszywicz,
WDERCL, 20610 Alaminos r., Saugus,
CA 91350,

[ anyone with technical information on
the Sencore PS 148, 1970 or 1971 model.
Alvin E, Watkins, 291296 Eastham Unit,
P.O. Box 16, Lovelady, TX 75851.

[] anyone with information on locating or
building a battery pack for a Standard
C-118 hand-held radio, Ron' Radmann,
K9DGR, RR 4, Box 41, Portage, WI 53901,

[l anyone with & modification of an
8$B-230 linear amp for 160 meters. Harry
E. Madden, KD@JB, 600 5. Central,
Olathe, KS 66061.

Next Month in OST

in November, there will be plenty to
keep the amateur builder busy if the
colder weather forces you indoors. The
RF experimenter will find an inex-
pensive spectrum-analyzer project for
which a complete kit is available.
Computer buffs and beginners will be
interested in the CW-receive program
for Atari computers. This program also
provides a model for developing CW
programs for other PCs. DFers will
want to find their way to the article on
direction finding using an in-
terferometer. And don’t forget to tune
into the exciting adventuraes of Loop
Skywire. Also in thig issue will be a
report on the VEC meeting in
Gettysburg and the rules for the
10- and 160-meter contests.



Build a UHF Wattmeter

Here's a one-evening kit construction

n the last few months, something new

has happened in Amateur Radio equip-

ment offerings. A long-established com-
pany, new to the U.S., is offering high-
quality kits, but is making the circuit-board
patterns and schematics available to the
home counstructor or even to commercial
manufacturers on a no-cost basis. To find
out what we can expect from this source,
1 spent an interesting evening assembling
Dick Smith’s UHF Wattmeter, Model
K-6312, supplied by Dick Smith Elec-
tromics, In¢., an Australian firm that is in-
troducing their product line to the U.S.

What's in the Kit?

Every kit instruction manual I've ever
seen says to inventory the kit parts before
doing anything else. These kit instructions
neglected this important instruction, but [
did it anyway. The largest component part,
and thus the first to catch your eve, is the
wattmeter case. It consists of a rectangular-
cross-section aluminum extrusion, pre-
punched for mounting al! controls, the
meter and connectors, The case is black
anodized and well finished in all respects.
End covers are preformed and drilled for
sheet-metal screws. The meter is a large
(3% x 4-inch) plastic-faced, 100-pA dc
type in a black plastic case. A new dial face
is included for installation in the meter,
together with two extra dial-mounting
screws. (A must—I always drop at least one
of these tiny screws into the shag carpet!)

By Bruce O. Williams, WASIVC
Asst. Technical Editor, QST

There are several small plastic bags filled
with paris—two noninductive 73-ohm
resistors, two 0,001-pF feedthrough
capacitors, three PC-mount poten-
tiometers, a pair of HP 2800 hot-carrier
diodes, two BWC panei connectors, ferrite
beads and a “‘jillion” nuts, screws and
miscellaneous pieces of hardware. There
was even a separate bag of metal screws,
for which I never found a use, Three glass-
epoxy circuit boards are provided. The

project for you.

main circuit board is double sided and is
infetted to allow flush mounting of the
resistors and diodes. The board is pre-
drilled for insertion of through pins to con~
nect the component side ground to the
underside ground plane (see Fig. 1). A
plain, single-sided board mounts over the
main board with nylon bolts to minimize
extraneons capacitance and ensure constant
impedance, The third circuit board is
soldered to the switch contacts of the two

g TO SWITCH

T AND METER +

TO SWITCH
AND METER +

A

TO METER ~

Fig. 1—UHF wattmeter main clreuit-board layout.
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Fig. 3—UHF wattmeter schematic diagram.

SPDT switches, and the three poten-
tiometers are mounted on this board.

~onstruction

The assembly manuat devotes four pages
to text describing the theory of antennas,
SWR meters, characteristic impedance, and
wattmeters and their use, but less than one
page to assernbly and calibration instruc-
tions. There are only three illustrations.
The assembly of this little device should be
straightforward and simple—but because
of the design of the meter case, it ain’t
necessarily so! Construction consists of
building up three subassemblies, which
then have to be interconnected through the
ends of the meter case and the meter
mounting hole. [ learned a lot of new tricks
working on these assemblies.

Main Circuit Board

The main circuit board (Fig. 1) is a
double-sided, ground-plane type. Through
holes are drilled to allow insertion of pins
to connect the ground plane to the ground
foil ont the component side. The holes were

38 5%

too small to accept the pins. A notein the
shipping container pointed this out. After
rummaging through my “‘miscellaneous’”
box, I found my pin vise and a no. 57 drili
bit, which allowed me to ream all eight
foles to a proper fit, | also reamed the pin
holes on the other circuit card. After
soldering in all the pins, I attempted to in-
stall the other six components on the main
board. The board ailows flush mounting
of the 75-ohm resistors and diodes, and
¢lipping of the leads to a minimum [ength.
These components went in without a
problem. The feedthrough capacitors,
however, gave me fits. The flanges on the
capacitors are extremely thin, and the only
aid to installation was a slight flattening on
one side, The flange must be soldered to
the component-side ground, which meant
trying to balance the capacitor on the
flange and solder it in. The axial lead is stiff
and heavy—too heavy to bend, and clipped
so short that it was impossible to mount
the capacitor and solder it so that the lead
was flush. If I were to do it over, I would
scribe a small slot through the ground foil

that would hold the capacitor {lange while
I soldered it. A Dremel® tool with a tiny
circular saw bit would be perfect. The
capacitor leads were slightly corroded and
difficult to tin. During soldering, the heat
is transmitied through very short ieads to
the diodes. 1 was lucky, though, and didn’t
burn them out,

The next step is to mount the board and
4 tin-plated channel bracket to the case with
the BNC connectors (Fig. 2). The center
conductors of the BNCs fit through the two
holes in the center conductor of the stripline
and are soldered there. The circuit board
then recesses into the channe] bracket, and
the ground piane must be soldered to the
channel bracket, These steps are performed
by working through the meter mounting
heie, {about 2%4-inch diameter) or the ends
of the case. Neither the circuit board nor
channel is exactly straight, so there are
hard-to-solder gaps between the board and
channel. I used a piece of wood, held in
place by self-locking pliers, to hold the
channel snug against the circuit board
cluring soidering.

Meter Circuit Board

This assembly went together quickly.
This circuit board is solder-mounted on the
switches located on the front panel below
the meter. To ensure proper alignment of
the switches, they are mounted backward
in the switch holes, and the circuit-board
pads are soldered in place. When reinstalled
properly, switch spacing is just right.

Meier

Modifving the meter was a breeze.
Remove two front screws, lift the plastic
face and unscrew the two small dial-face
screws. The new dial face goes in quick and
slick, and the procedure doesn’t take five
minutes. Soldering in the 0.001-uF
capacitor and meter feads and mounting the
meter to the front panel took longer.
Trying to thread and tighten four tiny nuts
when working in a small space will get you
talking to yourself.

Qverall

Final assembly of all of the parts is
straightforward. A schematic diagram of
the wattmeter is shown in Fig. 3. Construc-
tion took less than three hours. It would
have been shorter if 1 had foreseen some
of the problems. Still, that isn’t bad!

Calibration

Meter **calibration” is really just adjust-
ment. The procedure is to set the meter to
full scale using the three potentiometers
with specified voltage inputs. The direc-
tions say to feed 2 specified voltage through
a 100-ohm resistor to the hot end of the
75-ohm resistor on the stripline. After
trying to hook a clip lead to what is un-
doubtedly the smallest, cleanest solder joint
[ ever made, and adjust the potentiometer
from the other end of the case while
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Flg. 5—Comparative readings after RF
calibration.

standing on my head, I finally got smart!
The hot end of the resistor is really
the output of the coaxial feedthrough
capacitor. It was a snap to connect to this,
and **calibration’’ then took about three
minutes.

Performance

After completion, the wattmeter was
turned over to the ARRL lab for testing.
A series of cornparative readings was made,
using a Bird Model 43 wattmeter as a stan-
dard. A plot of the readings is shown in
Fig. 4. The errors noted were of sufficient
magnitude to justify a recalibration. We
checked the original settings and found
they hadn’t changed. We recalibrated by
inserting 5 W at 435 MHz and adjusting the
scale potentiometers to indicate 5 W on the
meter. A mnew series of comparative
readings was made. A plot of these readings
is shown in Fig. 5. As can be seen, this plot
is nearly linear, and the maximum error
occurs at the high end of the scale.

Considering that this wattmeter is not in-
tended to be a laboratory quality instru-

I
D —

{(25.4mm}

Fig. 6—Full-size circuit-board etching patterns for the UHF watimeter, shown from the foil side.

Black areas represent unetched copper.

ment (approximate cost, $700-800), I feel
it is a good value at the kit price of $44.95.
After all, the primary use of this instrument
should be for comparative measurements
(maximum output or minimum SWR),
where absolute values are of minor
importance.

Conclusion

The manufacturer has made available
completz 1:1 scale circuit-board layouts.
The full-scale board patterns are shown in
Fig. 6. Amateurs and manufacturers are

free to reproduce the circuit boards, even
for commercial purposes!

I think projects like this serve a real pur-
pose in today’s Amateur Radio Service. We
will never again see the **good ol” days”
when all you needed was a field-strength
meter or a neon bulb to get on the air, I
just hope that more test equipment
projects, at reasonable prices, are forth-
coming. The UHF wattmeter, Model
K-6312, is available from Dick Smith Elec-
tronics, Inc., P.O. Box 2249, Redwood
City, CA 94063. 15 ]

HECH,

Strays &S

QEX: THE ARRL EXPERIMENTERS’
EXCHANGE

[ Wonder what you’ve been missing by
not subscribing to QEX, the ARRL news-
letter for experimenters? Among the fea-
tures in the August issue were:

¢ Convert a CB board to 10-meter FM, by
David Donaldson, WBTDRV,

* Compute a Smith Chart on vour C64 for
noise-bridge applications, by Gary White,
KOaP.

s Learn about the 1537A Voltage-
Controlled Attenuator and the Teltone
DTMF Receiver Kits, in BITS.

QFX is edited by Paul Rinaldo, W4RI,
and Maureen Thompson, KAIDYZ, and

is published monthly. The special subscrip-
tion rate for ARRL members is §6 for 12
issues; for nonmembers, $12. There are ad-
ditional postage surcharges for mailing
outside the U.S.; write to Meadquarters for
details.

I wouid like to get in touch with ...

[} anyone with a manual for a Mirage M75
linear amp. Ronald Pitts, AH6AZ, 3520
Keahi Pl., Kihei, HI 96753.

QST congratulates, . ,

[J Philip Labombarde, WIOMZ, of
Nashua, New Hampshire, on being named
Citizen of the Year by the New Hampshire
Association of Commerce and Industry.
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A CAT Control System

Fret not, Feiix! This is a means of controlling
Yaesu computer-aided transceiver with a
BASIC program and a simple interface.

By Kjell W. Strom, SM6CPI
P.Q. Box 2, 1-28041, Arona, italy

any of the Amateur Radio trans-
M ceivers manufactured today are

controlled by omne or more
microprocessors. Ever since the first radio
of this kind appeared on the market, in-
genious radio amateurs have tried to access
the central processing unit (CPU)} by
different means in order to make a **smarter
radio’’—-a radio with customized features.
But the microprocessor systems have
generally been designed to work with the
internal codes necessary to supervise and
control the standard functions of the radio.
The resuit is that considerable amounts of
hardware and soffware have been required
even in ‘“‘simple” projects.’

In contrast, the Yaesu CAT (Computer-
Aided Transceiver) system was obviously
designed while keeping communication
with the outside world in mind. The
language spoken is ASCII, and the inter-
face is a simplified form of R8-232-C. The
first CAT was the Yaesu FT-980, a two-
way data-communications system employ-
ing echo-back and status reports from the
transceiver to the controller. It got the
reputation of being complicated since ail
of the earlv CAT programs were written
partly in machine language. Later,
however, programs were written entirely in
BASIC, so the reputation for complication
was not fair. In fact, all vou need (if you
have a microcomputer with a built-in or ex-
ternal 4800-bit/s RS-232-C interface) is a
short BASIC program and an interface cir-
cuit that is almost comparable to a dummy
antenna in simplicity!

A later entry into the CAT system, the
FT-757GX, uses a one-way control system
in which the microcomputer sends orders
to the radio without acknowledgment from
the transceiver; this simplifies the software
requirements considerably. Similar versions
are also used with the FRG-8800 general-
coverage receiver and the FRG-965
VHEF/UHF scanning receiver. The scope of
this article is to describe these Iater versions
of the CAT system: the data format, hard-
ware and software, It will provide a tool
kit and ideas for further development. The
program was written using a Radio Shack
TRS-80® Model 100 microcomputer, but

Notes appear on page 40.

a8 BS&

care has been taken to write it so it will run
on almost any computer after adjustments
are made to the screen and output routines.

Data Format

Fig. 1 shows the data format, trans-
mitted at 4800 bit/s. A command word
consists of five bytes: one instruction byte
and four parameter bytes. Each byte is
made up of one start bit, eight data bits and
two stop bits. The least-significant data (the
units position of a selected frequency, for
example) are transmitted first, and the
most-significant data (the instruction) last.
You can imagine this as pushing the bytes
on top of a stack as they arrive. The CPU
will then fetch the data, starting from the

top, getting the most-significant data first.
If vou keep this in mind, the procedure
soon feels natural.

The command-word codes are listed in
Fig. 2. Note that only the Frequency Set
command is making use of the parameter
bytes, and for other commands, dummy
data are inserted. Fig. 3 shows examples of
two command words. The left one sets the
frequency to 14.25000 MHz. Note how the
tens of MHz go into byte 4, the unit and
the first decimal position into byte 3, the
next two decimal positions into byte 2 and
the last decimal positions into byte 1. The
instruction ‘‘set the frequency to the en-
closed parameter®’ is found in byte 5, The
second example in Fig. 3 shows how the

51 1]
BYTE FORMAT ST e [ wm | oo | o5 | ©a ! o5 | os I 07 l SleARTS
| [T MSE ™
104 25 o’ .
imint —ef [t e
| 208 e
SBYTE COMMAND N o : - - N
FORMAT r Lo (D| (-g)l 5—'?}[ i) MsSh (8} f——

| j
L
0-100'MS MAX

$-BYTE PARAMETER

e et — | Y TE = e
INSTRUCTION

Fig. 1—Data format of the Yaesu FT-T57GX CAT {(computer-alded transceiver).

COMMAND BYTE CODES
No.| COMMAND DATA FUNCTION
12 3 4 5
1 SPLIT 1 X X X X #1 |VFO-ANVFO-B SPLIT ON and OFF. o
2 MRNVFO X X X X B2 |Exchange cperating freq. betwean memory and VFO.
] VoM X X X X 83|Write VFO data into memory.
4 D LOCK X X X X 84)Lock tuning dial.
] VFQ A/B X X X X o5|Exchange operation between VFOs A and B.
& M >V X X X X 86|Wrlte memory data into operating VFO,
7 500 UP | X X X X or|Step up 500 kHz (BAND UP) L
8 SDODWN ' X X X % p8|Step down 500 kHz (BAND DOWN)
9 CLAR X X X X 99|Activate or deactlvate clarifier. .
10 i Frequencyset | 1 2 3 4 @A |Enter new operating fraquengy,
11 VM X X X X 0B|Exchange freq. data between VFO and memory.
X" = dummy data (value irrelevant)
@ @ @ @: Frequency data, LSB first.

Fig. 2--FT-7T57GX command coding.




S(EXAMPLE: TO SET 14.25500 MH2)
-{ i I 0 [ 42 I a |aA I—

FREQUENCY
PARAMETER

i INSTRUGTION
(FREQ $ET)

(EXAMPLE: TO STEP UP 500 kH2\
----——lm|m|m‘m|w—|-—
PARAMETER -_.t INSTRUGTION

(500 WP

IDUMMY DATA)

Fig. 3—Examples ot two command words (see text tor an explanation).

AGBC LINE

EX CNTL
JACK

BUFFER

B

-y

Fig. 4—Connections far the EX ONTL jack on
the FT-757GX transcaeiver.

other command words are stuffed with
dummy data. The values are unimportant
since they will be disregarded by the
transceiver CPU.

Let’s see what this means in terms of the
person behind the keyboard—you, If your
computer accepts hexadecimal arguments in
the CHRS function and you have initialized
File #1 for the required byte format and bit
rate, you simply send the line

PRINT#1, CHR${&H®); CHR$(&H53);
CHR¥(&H42); CHRE(&H1);
CHR${(&HA)

where the &H denotes that a hexadecimal
number follows.

The leading zeros, of course, do not change
the value of the hexadecimal arguments and
have been omitted. Many microcomputers
allow only decimal arguments in the CHR$
function, however. In these cases, the hex
numbers must first be converted to
decimal. The command line would then be
PRINT#1, CHRS(#); CHRS(80);
CHR3S(66); CHRE(1}; CHR$(14).

This hexadecimal-to-decimal conversion is
taken care of by an algorithm in the BASIC
programi, so there’s no need to worry about
that.

Hardware

The Molex jack identified as EX CNTIL.
on the rear of the FT-757GX (see Fig. 4)
provides the following connections:

* Pin 1—GND: Common ground for
signal lines and shielding.

ap dem e -3 51
FT-TBTGX
TO
COMPUTER GND
R1, 10k

[

RS-232-C -
ok 7~
GND i
F'a I
(A)
o o st
CQMPUTER o R
o = FT-7576X
RS-232~C zzk
; N oo
GND
l +

(B)

Fig. 5—Two ways to intarface a computer with
the FET-757GX transceiver. At A, TTL lavels
(pseudo RS-232-C) drive an optoisolator. The
circuit at B is the simplest of all. All diodes
are 1NG14s, transistors are 2N2222, and the
optoisolator is a TIL111 or equiv. Resistors are
14-W, 5% tolerance. Resistances are in ohms,;
k = 1000.

e Pin 2--8]: Serial input.

® Pin 3—AGC: Analog signal from the
AGC circuit, +2.6-V dc with no signal
present, continuously decreasing to 0.4 V
for strong signals.

The AGC signal can be used, for exam-
ple, with an A/D converter to choose the
strongest of several signals in a scanning
routine, but this will not be treated here.
We are more interested in the SI pin. Left
open, it is in the **mark’” state (TTL high,
+ 5 V) and grounded (TTL low, less than
+ 0.8 V) in the “*space” state. That means
that since the internal pull-down resistor is
680 ohms, we need to draw 6.5 mA or more
from the SI pin in order to Indicate a space.

Turning to the computer side, we may
run into some complications since the
microcomputer manufacturers traditionally
have not been fond of standardization. So,
even it the label at the connector says
““RS-232-C,” it is not necessarily EIA
RS-232-C, where mark is specified as
between -3 and - 12 V and space as
between +3 and +12 V.?

If you're not fond of the smoke from
solder flux, you might prefer to buy the
Yaesu FIF-232 interface. It has its own

built-in power supply and is switchable in
order to take care of some of the variations
on the R5-232-C theme. But Fig. 5 shows
how you can ‘‘roll your own.”* Asyou can
see, it is easy to do, and you can use what
you have in vour junk box.

Fig. SA is 2 universal circuit that requires
only that your RS-232-C line go to TTL low
or less (including negative voltage) on mark,
and to +2 V or higher on space. It also
features an optoisolator—good practice,

" since microcomputers are inherently noisy

devices and galvanic insulation between the
computer and the radio greatly reduces the
probability of interference between the two
units, For this reason, also, the ground side
of the shielded cable to the radio should not
be connected at the computer end.
Power for the interface circuit can be
taken from a separate power supply or
from the computer (not the radio). In the
latter case, you should make sure you do
not violate any warranty or safety restric-
tions. If +12 V is not available, +35 V,
with R3 reduced to 330 ohms, will do fine.
If you have 2 “‘clean’ computer, you
might like to try the ultimate in
simplicity—the circuit of Fig. 5B. As it is,
it needs about +5.5 V on space to work,
but increasing R2 to 1.5 kQ should take care
of signals as low as 3 V. As mentioned
earlier, the reservation must be made that
the galvanic contact between the computer
and the radio in this circuit may cause noise
problems. The circuit has been used suc-
cessfully between an Epson HX-20 and the
FT-757GX, and what could be simpler?

Softeware

The BASIC program in Fig. 6 can be used
as a starting point for more elaborate things:
following broadcast schedules, tuning in
WIAW and recording the bulletins when
you are out of the shack, and so0 on—
practically anything you ever wanted your
radio and computer to do together. The
software illustrates how you can access the
FT-757GX functions. You often hear that
it is no use to have a microcomputer do
what you can do from the front panel of
the radio. That is not necessarily true. Many
people with physical disabilities find it much
easier to be able to control the radio from
a keyboard, Therefore, 4 routine for tuning
in discrete frequency steps of varving in-
crements has been added.

Line 100 declares variables, starting with
F and H as integers; that speeds up some
operations. If DEFINT is not available on
your computer, you can replace variable F1,
F2, F3, F4 and H everywhere in the
program with F1%, F2%, F3%, F4% and
H% or alternately delete the DEFENT state-
ment (but not H = 16), Check if there is
any significant penalty in speed in the
frequency-setting routine. If you wish to
develop a continuous scanning routine, the
delay can be critical.

The subroutine beginning at line 3300
prints the title screen. Line 118 sets the
RS-232-C output to 4800 bit/s, an 8-bit
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i1¥ REM S SRS 1178 IF C8 = "C" OR C$ "e" THEN A = A ~ fBl: GOTC 13§48

2% REM CAT CONTROL FOR YAESU FP-757GX L1186 IF C$= ", THEN A = & + .OBl: (GOTO 134#

39 REM  BY Kjell W. Strom, SMECPI 1190 TP ¢ = "X" OR C§ = "x" THEN A = A - ,0UE5: GOTO 1388
4 REM 1208 P C$ = "." THEN A = A + .@85: GOTO 13g@

68 REM Hovenber 5, 193; 1218 IF C§ = "E" QR C$ = "2™ THEN A = A - ,dLl: GOTD 13¢@
6f KREM mossoxossasassssssssssmnwsnons 1228 IF C$ ="/° THEN A = & + .fl: GOTO 13§88

18% DEFINTF, H: H=l8 1236 IF C8 = "A" OR C§ ="2a" THEN A = A = ,1l: GOTO 130§
185 GOSUB 388K 124 IF ¢$ = "'" THEN & = A + .1: GOTO 1368

11§ OPEN "COM:TBN2E"™ FOR QUTPUT AS 1 1250 IF C$ = "F" OR C§ = “f£" THEN 1y

128 T$="" 1260 I O8 = O™ QR § = "ot THEN 248

138 FOR 1L = § ™0 9 L3808 IF A < .5 OR & > 29,99999 THEN 165§

148 FOR J = § 0 9 131@ GOSUB lsﬁ

156 T§ = 7% + CBRS(I * H + 7} 1320 PRINTE2,;:PRINTISING"##.$#34% . "\";A,"MHz":

16§ NEXT:NEXT GOTo 1128

28 cLs 1325 REM * alt.: 132§ GOTO 1954

21§ PRINT" [ 1] Split [ 2] MR/vrO™ 1888 RS = MID$(A%, DP - 3, 3) + MIDS(A$, DP + 1, B)
228 PRINT" [ 3] V=>M [ 4] Dial Lock" 181¢ F1 = VAL(MIDS (&S, 1, 2))

236 PRINT" [ %] VRO A/R [ h)] M=yy" A28 P2 = VAL{MIDS{A%, 3, 2)}

248 PRINT® [ 7] 5@ kHz up | 8] 5PF kHz dowa® 1838 F3 = VAL(MIDS (A%, 5, 2))

250 PRINT" | 9] Clacifier (18] Frequency 184F P4 = VAL(MIDS AS, 7, 2))

268 PRINTY {11] V=3 <= [12] Quit" 1858 G1§ = MID$(TS, FL + 1, 1)

ig@ IRPUTF fihat is your <hoice";C 1868 G258 = MIDS(TS, F2 + 1, 1}

BLE 1P ¢4 1 OR C > 12 WHEN 348 187H G35 = MID$(T%, #3 + 1, 1)

320 W% = CHRE(C) 1888 G45 ~ MIDS(TS, P4 + 1, 1)

3¢ IF ¢ = 1¥ THEN 1908 1898 PRINTH#L, G4$; G3%; G2§; G1§; M$

349 IF C = 12 THEN z@p@ 1988 RETURN

580 PRINTH#L, CHRS(M); CHRS{F); CHRS{J): CERS(#): M3 2888 INPUT" Are you sure":($

51¢ GOTO 284 2818 IF C$ = "¥Y" OR C$ = ®y" THEN CLOSEL:MENU
1888 REM FREQUENCY CUNTROL 2628 GOTO 288

1R1F CLB:PRINT 2638 END

1828 TRPOT Frequency MHz2";A IFPEE REM TITLE SCREEN

3¢ I# A < .5 OR & » 29,99999 THEN 1f1§ 3918 His=" CAT progiram £or”
1848 GOSUB lBgg 3820 BRg=" YAESU FT~T757GX"
1950 CLS:PRINTUSING™ #4.8#88% "3, "MEE" IH3F HIG=" by Ejell W. Strom, SMECPIM

1855 REM * plt,: 1BP CLS:PRINTA;" MA%" 3440 CLS:PRINT:PRINT

1§6f# PRINT® New frequency [F] Dther {0]" 3HSH FOR I = 1 T4 LEN(HLS)
1¢7E PRINT:PRINT® tine tuning: 3@68 PRINT MIDS$(H$, I, 1};
1688 PRINT™[A)18¢ o< kHZ>+2 iggpr]n 3878 NRET

1998 PRINT 3@BF PRINT s PRINT
J1€8 PRINT® 16 5 % .1 .¥l L .1 1 & w* 398 FOR I = 1 70 LEN(HZS)
111§ PRINT®[Z] [X! [Cl §V] [B] [N §M] [,] [.1 [/i": 1168 PRINT MIDS(H2S, I, 1);

1128 C3 = INEEY$: I[P 2§ ="" THEN 1128 3118 NEXT

113§ IF C$ = "B" OR C% = "b" THEN A = A - .BPg@l: 3128 PRINT:PRINT:PRINT
GOTO 138§ 3138 FOR I = 1 TO LEN(H3S)

L1148 IF ©$ = "H" OR C§ = "n" THEN A = A + ,.SfFB1: 314% PRINT MIDS$(H3S, I, 1)s
G0 1308 3158 NEXY

1156 1F €3 = "V™ OR C§ = "¢" THEN B = & - ,#8fl: GOTO 1388

S 315;3 RETURN
1166 IF C§ = "M" OR C8 = "m" THEN A = & + .88f1l: GOTO 1388

Fig. 6—BASIC program for computer control of the FT-7T57GX transceiver.

word length, no parity, two stop bits and
XON/XOFF enable. This is done a little dit-
ferently with different computers, 50 con-
sult your programmer’s manual.

Lines 128-168 initialize a string for the
hexadecimal-to-decimal conversion. The
string contains all the possible characters
with decimal argument in the CAT system,
and the hex numbers from the frequency
input are used to “‘scan’ along the string
with the MIDS$ function in lines 186-1880.
Some c¢omputers {Commodore, for
example) are faster in handling matrix
elements than strings. For them, the listing
of Fig. 7 offers replacement lines.

Lines 208-340 print the menu and handle
the selection of commands. if you want to
rearrange the menu, keep in mind that the
selection mumbers coincide with the hex
arguments for the instruction byte (line 324).

Commands that do not require any
parameters are sent by line 308. CHRS$(@)
has been used to pad the command with
dummy data. Lines 1308-1048 are used to
select the initial frequency. Remember that
the computer cannot read the frequency
from the transceiver display. The subroutine
starting at line 1803 chops the frequency into
the necessary parameter arguments
(181€-1840), converts them from hex to
decimal (1858-188@), and sends the frequen-
¢y command to the transceiver (line 1858).

40 1153

Lines 18058-13280 offer a frequency-
selection menu, where you can decide to
return to earlier menus or select ‘““fine
tuning”” in steps of from 10 Hz to 100 kHz.
Since keyboards differ, you may want to
rearrange the key assignments in lines
1138-1248; perhaps you’ll find the top row
of keys more convenient.

As mentioned earlier, you may gain

E
{198 DIM M3 (1@8) :H%=16

12§ REM DELETE

138 FOR 1I=@ TO 9

144 FOR J=f TO 9

150 M3 (I*1@+J)=I*H$+J
168 NEXT:NEXT

1854 G1$=CHRS$ (M% (F1%))
1868 G2$=CHRS(M% (F2%))
1878 G3$=CHRS (M3 (F3%))
1888 G4$=CHRS (MY (P4%))

Fig. 7T—Replacement program lines for use
with Gommodore and other computers that
handle matrix elements faster than strings
(see text).

program execution speed if you make Fl,
¥2, F3 and F4 integer variables by adding
the necessary integer symbol (%) to these
variables.

Final Remarks

Even if your computer does not have an
RS-232-C port, it may not be necessary to
find a full-featured external interface.
There have been many articles in the
Amateur Radio and computer magazines
describing parallel-to-serial interfaces,
often for RTTY use. One for Commodore
computers was presented in Computel?

Now it is up to you to make your own
dream system, the reply to the “Why didn’t
he include ... ™ questions. Drop me a line
with a report on vour resuits; maybe we can
establish an exchange of CAT ideas.

Notes

.. Studebaker, "Simple, Low-Cost Gomputer
Control for the iIGOM 1C-720,” QST, July 1984,
p. 34, [Editor's Note: 3ee aiso (. Terwilliger,
“Computer Contrel of the 10-2554," QST,
May 1981, p. 30; and G. Williman, *“A Three-Ghip
Microcomputer for Your Station,” QS7, Aug.
1982, p. 19 (describas control of an [C-701),

3, Hutchinson, ed., The ARRL 1985 Handbook for
the Radio Amateur, B2nd ed. (Newington:
ARRL, 1984), p. 19-24, Fig. 26.

3, Buttartield and J, i.aw *WIC Communications:
ThggRS -232 Interface,” Compute!, Aug. 19821
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Product Review

Conducted By Bruce Q. Williams, WASIVC
Assistant Technical Editor

TEN-TEC 2510 Mode B Satellite Station

One of the most exciting aspects of Amateur
Radio these days is satellite communications.
AMBAT-OSCAR 10 brings improved com-
munications possibilities by staying in view
longer and provides greater range than its
predecessors. OSCAR 10 operates Mode B
and Mode L. Mode B is a transponder with
an uplink {input) at 70 cm and a downlink
(output} at 2 meters. (The Mode L
transponder has a 23-cm uplink and a 70-cm
downlink.) Mode B is the more popular com-
bination. Some satellites in the planning stage
are also expected to use Mode B.

The TEN-TEC 2510 Mode B Satellite Sta-
tion is an 3SB/CW transmitter and receive
converter in one package (see the block
diagram in Fig. 1). The 10-W-output, PTO-
controlled transmitter covers the 435.0- to
435.5-MHz portion of the 70-cm amateur
band. This range covers all present and an-
ticipated Mode-B satellites, (The band switch
in the 2510 includes provisions for expanded
frequency coverage, should it prove desirable.
Additional oscillators are needed to obtain the
coverage, however.) Front-panel switches
select USB, LSB or CW operation. FM is not
used through Amateur Radio satellites
because of the 100% duty cycle.

Circnit Description

Several modules comprise the transmitter
(see Fig. 1). Signal generation (SSB or CW)
starts in the SSB generator module at an ap-
proximate frequency of 6.3 MHz. In the
transmiiter low-frequency mixer module, the
SSB signal is mixed with the PTO output (ap-
proximately 5 MHz), The sum of these two
frequencies (11.5 MHz) is then mixed with the
cutput of a 61.5-MHz crystal oscillator to
provide a 50-MHz output. This cutput is then
raised to 435 MHz in the UHF converter
module. An MRF641 bipolar transistor in the
finat-amplifier module increases the output
power to 10 W,

Transmiiter output power level is con-
trolled by an ALC circuit. The 10-W output
Limit is factory set, You may wish to operate
at a lower power level—particularly if vou are
driving a separate power amplifier. The
operating manual contains a simple, seven-
step procedure for setting the ALC level ta
any desired level below 10 W.

The receiver section is a converter with a
few unusual features. Signals in the 145.5- to
146-MHz range enter the converter through
an NE41137 GaAsFET preamplifier. Con-
verter output is at 29 MHz, requiring an HF
receiver or transceiver to be used as an IF
strip. Once the HF receiver is tuned to the
proper frequency, all transmitter and receiver
tuning (with automatic tracking) is ac-
complished with the main tuning knob in the
2510, A PIN diode at the converter output
is used for muting.

Two features that you might want to add
outhoard are an inline fuseholder and an
ON/OFE switch. If vou are using a power
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Fig. 1—Block diagram of the TEN-TEC Model 2510 Mode B Satellite Station.

supply with current limiting and it only
powers the 2510, the switch and fuse are not
necessary. For battery operation, the switch
and fuse are a must.

In Operation

I have tried several different radios for
OSCAR-10, Mode-B communication. For
that reason, it was with great interest and
anticipation that 1 instalied the 2510 at K8CH.
[ connected the equipment as shown in
Fig. 2. I use commercial, circularly polarized

antennas for the 2-meter and 70-cm bands;
both antennas have switchable polarization.
My HF transceiver served as the 29-MHz IF
receiver, I used the transverter connection
to prevent accidentally *“‘cooking’ the
2510 receive converter,

When the satellite is in view, I point the
antennas and listen for the beacon at
145.810 MHz ... Yes! There it is, loud and
clear. Well S5, but that’s loud considering
that the beacon {and the strongest signals on
the downlink} should be onily 22 dB above the
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TEN-TEC 2510 Mode B Satellite Station

Manutacturer's Claimed Specifications
Transmitter

Fragquensy range: 435.0-435.5 MHz, extendable to
437 MHz with optlonal oscillator assembly
[VFO averrun of approx. 30 kHz on each band
edge).

QOutput powst: 10 W.

Quiput impedance: 50 ohms, unbalanced.

Modes: Upper and lower sideband; CW.

Sideband genaration: Balanced modulatar
through 4-pele manolithic filter.

Switching mode;. Push-io-talk switch on
microphone.

Automatic fevel control: Factory set to 10-W
output. Can be adjusted downward with internal
control. :

Carrier suppression: 50 dB, min.

iUnwanted sideband suppression: 30 dB
min. @ 1 kHz_

Spurious and harmonic output: Greater than
50 dB below full power rating.

Microphone input: Low or high impedance with
HmV level, min.

Recelving Converter

Frequency range: 145.5 fo 146.0 MHz input
converted to 28-MHz output (VFO overrun
approx. 30 kHz on each band sdge).

Conversion gain: 25 dB, typical.

Image refection: Better than &0 dB.

Noise figure: Less than 25 dB.

Dynamic range: 85 dB, typical.

Measured in ARRL Lab

As specified,

12.8 W at 4350 MHz, 4.33 W at 435.25 MHz,
0 W at 435.50 MHz (better than 10 W across
band).*

As speacified.

As specified.

As specified.

As specified.

As specified.

- 47 dB (=55 dB).*

UsB, ~10 dB; LSB, - 25 dB.
{~ 22 dB});" (- 28 dB}).*

Sea Figs. 3, 4 and 5.

As specified.

As specified.

Noise figure: 2.5 dB (best).*
Tweo-tong 3rd-order intermodulation distortion
dynamic range (see Fig. 6).*

Third-order input intercept, dB: ~20.5 dB.”

General

Power requirements: 12- to 14V de¢, 3 A max.,

continuous.
Size: 4-1/2 = 74816 x 11 in (HWD),
Weight: 6 Ib.

*Measured atter unit ratumed from manufacturar

435-MHz %, / N A 1e5MHE

138V DG
POWER SUPPLY

ANTENNA ¢ ANTENNA

\

2510
SATELLITE STATION

POWER AMP
{APTIONAL

29 MHz

73

9-MHz
RECEIVER

Fig. 2--Equipment interconnections tor the installation at KSCH.

noise, I check to see that the antennas are
peaked. Doppler shift? As expected. Good!
Next tune to a clear area in the CW portion
of the downlink. Press the spoT buiton and
tune the 29-MHz receiver to find the downlink

42 DOS5T=

signal, Release the spoT button and the signal
goes away. Great? Well, at least okay. Ten
watts on the uplink gives a signal that is just
above the noise level on the downlink. P’1l
connect the amplifier later and try it at

Fig. 3—8pectral display of the TEN-TEC Modet
2510, Vertical divisions are each 10 dB;
horizontal divisions are each 100 MHz. Output
pawer Is approximately 10 W at a frequency of
435 MHz, All spuricus emissions are at least
60 dB below peak fundamental cutput. The
fundamental has been reduced in amplitude
approximately 40 dB by means ot notch
cavities; thls prevents analyzer overload. The
2510 meets the manufacturer’s specifications
for spectral putity.

Fig. 4--Spectral display of the 2510 output
during transmitter two-tone IMD test. Third-
order products are 25 dB below PEP, and tifth-
order products are 31 dB down. Vertical divi-
sfons are each 10 dB; horizontal divislons are
each 2 kHz. The 2510 was being operated at
rated input power on the 70-cm band.

100 watts. Now [ can't wait to tune across the
passband and ... CQ CQ CQ de SVIDO
SVIDO K. Will it work? T call him ...
SVIDO de K8CH K8CH K ... K3CH de
SVIDO ...

Say, that was easy. No problem placing the
transinitter on the right frequency. The PTO
in the 2510 takes care of the whole operation.
{t’s as simple as transceive. No need for an
uplink/downlink frequency-conversion chart.
Mo on-the-air dots required to find my signals
on the downlink. However, as Doppler shift
varies, it is necessary to readjust the 29-MHz
receiver frequency slightly above or below
25 MHz. (Doppler shift at 435 MHz is triple
that for 145 MHz.) Fortunately, that won't
keep you very busy.

Later, 1 found that in my station 100-W
output gives a downlink-signal strength ap-
progimately equal to that of the 145.810-MHz



Fig. 5—CW keying waveform of the 2510.
Upper trace is the RF envelope; lower trace is
the actual key closure. Each horizontal
division is § ms.

Fig. 6—Two-tone IMB waveform tor the
recelving converter. Third-order distortion
products are down 45 dB. The input signal
leval was —43 dBm. Verilcal divisions are
10 dB.

beacon. That is the maximum level recom-
mended by AMSAT, Satellite transmitter
power is limited. The signal strength of each
signal it transmits depends on the number of
signals in the passband and their relative
power, If too many powerful signals are
received, then the transponder AGC system
reduces all lower-power signals proportionate-
ly without actually increasing the strong ones.
As a rule of thumb, one should not have a
downlink Iouder than the beacon.

Signals from OSCAR-10 are only a few 8
units above the noise. Couple that with the
power limitation just rmentioned and it
becomes clear that the most important way
to improve station performance is in receive
capability. With the 2510 connected as shown
in Fig. 2, I can hear the noise coming from
the satellite downlink transmitter. I can hear
clearly the 3-Hz shift in noise level caused by
satellite spin modulation when the antenna is
pointed at the satellite, When the antenna is
rotated, the noise drops slightly and stays at
a constant level. You can't do better than
that. That GaAsFET preamp works!

Performance Problems

When the 2510 was tested in the ARRL
laboratory, several discrepancies in perfor-
mance were noted. The power output fell off
sharply from 12.8 W at 435.00 MHz to
4.33 W at 435.25 MHz, and showed no output
at 435.50 MHz. Sideband suppression was
below the manufactures’s specifications:
10 dB in USB, and 28 dB in LSB. Carrier sup-
pression was measured at 47 dB below single-

tone peak output. After the unit was returned
to the manufacturer for service, TEN-TEC
confirmed, by letter, that the performance
discrepancies we noted did exist. The unit was
returned to us in a few days and, except for
USB suppression, our complaints were rec-
tified. [The suppression problem should not
be a factor in operation, however, since all
operating wiil be on LSB, and with received
signals in the range of 8 dB over the noise,
any USB signals will be lost,—Ed.]

Conclusion

If you want a convenient-to-operate station
for Mode B, the 2510 belongs in your shack.
The 2510 is manufactured by TEN-TEC, Inc.,
Sevierville, TN 37862. Price class is $490.
—Chuck Hutchinson, K8CH

KLM 2M-22C AND KLM 435-40CX
YAGI ANTENNAS

[ One of the really fun operating challenges
inn the VHF/UHF arena these days is com-
municating through QOSCAR 10. Make no
mistake about it—these are weak-signal
operations! Getting good signals to and from
the satellite is the problem. The answer to the
prablem is antennas. When the opportunity
to test KLM's latest offerings in satellite
antennas was presented, I nearly fell out of
my chair trying to grab that tantalizing brass
ring.

Satellite operations demand the use of cir-
cularly polarized (CP) antennas for really
good performance. Many of us originaily
used the helical antenna as a logical choice
for CP. OSCAR 10is a different kind of bird,
however, and requires that the CP antenna
be readily switchable from right- to left-hand
circular polarization. K1.M’s approach uses
two long-boom Yagis mounted af right angles
to each other on a single boom. One Yagi is
mounted Y4 wavelength forward of the other,
This design makes the feed-line coupling of
the two Yagis somewhat simpler than other
arrangements, KIL.M includes all of the hard-
ware, baluns and relays required for readily
switching the circularity of the antennas,

Assembly

Bach antenna is well packed in its own com-
pact box and comes with a very complete
eight-page illustrated instruction book, Boom
sections and elements are well-formed,
straight and deburred—a really fine set of
antenna hardware. The CP switcher for the
*40CX causes a bit of a bulge on the sides of
the box, however, exposing it to more risk of
damage. The hardware is otherwise well
packaged, and spares were included in most
cases. Screws and bolts are all stainless steel,
with the exception of the mounting U bolts,
which are plated steel. One of these years,
manufacturers of fine hardware like these
antennas will decide to include stainless steel
U bolts. Plated-steel hardware just won’t
make it in Florida.

These antennas use through-boom element
mounting with molded button insulators to
isolate the element from the boom. I was
apprehensive about getting the elements
properly centered in the boom. KLM was also
concerned and gave explicit instructions in
their assembly data. 1 used a 9/16-inch nut
driver to start the button insulators on the
3/16-inch antenna elements. KLM provided
a nifty added touch for the *40CX where each

Fig. 7—KLM 2M-22C antenna CP switcher
relay with refocated bafun and protective
cover.

element is color coded for easy identification.
This idea could well be used for the *22C,
Assembly diagrams included a listing of the
length of the protruding portion of each
element, as well as all the other dimensions,
saving some mental gymnastics on my part.
I had no problems installing and securing the
elements in their button insulators and locking
pushnuts, and achieved 1/64-inch centering
accuracy ( half of KLM’s requirement),

Boom assembly is straightforward, and 1
used three sizes of tubing for the '22C and
two for the 40CX. Larger sizes are swaged
to fit over the next smaller size. The swaged
assemblies on the '22C are snug and close
fitting. The *40 CX joints are not guite as
close, and I added a third screw to this joint,
located perpendicular to and between the two
specified screws. This modification adds some
lateral stability to the boom joints. There is
some boom sag evident on each antenna, and
a stiffening brace could have been provided
by KLM.

Both antennas use preformed folded-dipole
driven clements. Assembly of these elements
is well illustrated, and straightforward.
Teflon® ~cable 4:1 coaxial baluns are sup-
plied. Instructions for installing the CP
switchers are complete, with no confusing ad-
Jjustments required. The switcher for the '22C
is identical to that used with KLM*s 2M-14C,
with a DPDT relay mounted right at the feed
point of one of the folded-dipole elements.
This relay switches the phase relationships of
that element, reversing the CP direction. Two
Yi-wavelength, 75-ohm Teflon® coaxial
matching sections, preassembled to an §0-239
connector block, are provided with the relay
assembly. From prior experience with
schemes similar to the '22C switching, I think
that the exposed relay will be prone to failure
frem diurnaf pumping. The relay is cased in
plastic and sealed to the switching circuit
board with RTV—it is not hermetically
sealed. As a result, the day/night temperature
swings pump air and moisture in and out of
the relay case. I protected the relay by
relocating the 4:1 balun and placing a clear
plastic refrigerator container over the relay
(see Fig. 7). 1 would recommend a similar
scheme to anyone installing this antenna. I
rotated the antenna to an » position rather
than a typical horizontal/vertical position.
This allows the condensed moisture in the
relay box to drain through two holes drilled
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in the case, Similar venting of the "40CX relay
case is needed.

The relay assembly for the *40CX is a little
more elegant because of the higher frequency.
The phase reversal is done before the 75-ohm
matching sections go to the antenna. The RF
path through the relay is balanced, and
reversal is accomplished by inserting a
V4 wavelength microstrip transmission line in
one antenna feed. This neat assembly is
housed in an aluminum die-cast box attached
to a rearward extension of the boom.

Mounting

KLM has a very good rationale for
ounting the auatennas on a nonmetallic
elevation-axis boom, but doesn’t give much
assistance in doing it. KLM does market a fine
t44-inch fiberglass tubular boom for the puy-
pose, but not many radio stores stock the
item, and few of the sales persons know its
purpose. 1t is very hard to find. KLM might
congider including a suitable length of this
material with each antenna. One aiternative
15 a length of 1%-inch, schedule-40 PV pipe
(1%-inch 1) stiffened with a length of
1 %-inch-OD wooden dowel or clothes rod.
Drive the rod into the pipe for a single, stiff
assembly. KLM provides for the ¢oaxial cable
to exit off the reflector end of these anten-
nas, thus avoiding shunting the antenna
pattern and affecting performance.

Installation

My satellite antennas are mounted about
five feet above a large Yagi beam. 1 solved
the problem of physical interference by
orienting the elevation axis parallel to the
boom of the larger antenna. The reflector
ends of the iong satellite antennas swing down
between the director clements of the lower
antenna and everything is great—except that
! have to remember to add 90° to the beam
heading of the lower antenna to get the beam
heading of the satellite antennas.

Performance

I have not used switchable antennas
previousiy, so some of my pleasure in these
antennas is a result of that change. it is not
casy to be very definitive about this type of
antenna, but there is no guestion in my
tests—having switchable circularity has im-
proved my performance with OSCAR 10 in
vertain orbital positions. 1 hear the satellite
very well at all antenna angles with the *C22,
and much better than with the 3.2-wavelength
Yapi previously used. For transinitting on
70 cm, tny tests show that the gain of the
*40CX provides a very satisfactory ERP with
only about 6-W RF power at 435.1 MHz. [
receive return gignals at about § dB above
noise level, which is guite good copy.
Definitely, lower RF power levels can be used
with these antennas.

Lising these high-gain antennas has put a
lot of the fun back into (3SCAR 10 operating
for me, and [ was surprised to find quite a
few other operators aiready using this com-
hination, all with equallv good results.
Without question, this antenna pair is an asset
to the satellite user and provides superior
performance capability.

The KI.M 2M-22C and 435-40CX anten-
nas are available from KLM Electronics,
17025 Laurel Rd., Morgan Hill, CA 95037,
tel. 408-779-7363. Price class: 2M-22C, $120,
435-40CX, $170—Dick Jansson, WD4FAB,
ARRL T4 1 5.2
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New Products

ALINCO DC POWER SUPPLIES

I] Alinco Electronics Corp. has announced a
new line of heavy-duty dc power supplies for
Amateur Radio use. The model EP-3030 de
power supply is rated at 25 A continvous and
30 A max (50% duty cycle). Maximum ripple
voltage is rated at under 30 mV P-P, Voltage
regulation is approximately 0.25%. Output
voltage is variable from about 10-15 ¥ by a front-
panel control. Separate meters display voliage
and current continuousty, Two additional front-
panel, spring-connect outlets provide up to 7-A
output for auxiliary equipment. An automatic
current-limiting system shuts down the supply
if current is in excess of 30 A, The unit is finished
in brown crackie paint, and its styling is designed
to complement and blend with current Amateur
Radio transceivers. Additional 10-15 V power
supplies in the line include the model EP-660,
rated at 5.5 A continuous and 6,5 A max (dual-
purpose meter), and the model EP-5500, rated
at 50 A continuous and 55 A max (two meters).

These units also feature automatic current
limiting and ripple voltage under 30 mV P-P,
Price class: EP-3030, $20%; EP-660, 369,
Available from dealers or Alinco Electronics
Corp., P.0. Box 700(7, Reno, NV 89570, tel.
T02-359-1414— Bruce O, Williams, WASIVC

AR-200XL ANTENNA ROTOR
FROM CMC
{"1 The AR-200XL antenna rotor operates from
117-V ac and provides 220 1b-in of motor torque
to turn an antenna array. Full 360-degeee rota-
tion is achieved in 60 seconds, Motor voltage is
kept below 18-V ac for safety, and only three
conductors are required between the control unit
and the rotor. The control unit includes a
demand-heading control and a present-heading
indicator presented concentrically on a compass
rose,

The AX-200XL is designed for medium duty,
and will support a vertical load of up to 100 b

with a wind loading of $ sq ft. For further in-
formation, contact CMC Communications Ing.,
5479 Jetport Industrial Bivd., Tampa, FL 33612,
tel. 813-B8S5-3996.—Bruce . Williams,
WABIVTC

RS-232-C COMPUTER BUS
PROTECTION

Il The Electronic $pecialists product line now
includes Kleen iine R5-232-C computer bus pro-
tection., Models available range from 4-line
through 24-line protection. Intended to suppress
damaging high-voltage transients and spikes that
may occur on LANS {focal area networks) or long
bus runs, the Kleen Line Security System uses
modern semiconductor and gas-discharge sup-
pression techniques, as well as RF interference
filtering technology.

The Model PD5-232 (1-3,7) protects lines 1, 2,
3 and 7, and sells for $134. Available from
Electronic Specialists, Inc., {71 8. Main St.,
P.0O. Box 3189, Natick, MA 01760, tel.
BOO-225-4876.—Bruce O, Willlams, WASIVC

DOWN EAST MICROWAVE ANTENNAS
AND ACCESSORIES

IZ1 Down East Microwave has introduced a new
line of loop Yagis, power dividers and stacking
frames for the 23- and 13-cm bands. With these
products, it is possible 10 assemble an array of
two, four or even more loop Yagis for high gain.

The 23-cm antenna, model 2345LY, covers
1250-1350 MHz. It consists of 45 clements on
a -inch-0D, 143-inch-long boom; weight is ap-
proximately 5 pounds. A Type-N female connec-
tor is standard, although other connector types
are available on request, The 13-¢cm antenna
{1345LY) for 2200-2350 MHz is also 45 elements,
but the boom is V4-inch OD by 81 inches long.
The antenna weight is 3 pounds, and a female
SMA connector is standard.

Boom material is 6061-T6 tubing, Elements are
made from 5052-H32 for strength. All hardware
is stainless steel. The antennas are shipped
assembled and tested. Booms break in half for
shipping.

Two-way and four-way power dividers are
available for building multiple-antennas arrays.
Available custom stacking frames can be built
to specification. Price class: 2345LY, $90;
1345LY, $80, four-way power divider (either
band), $50; two-way power divider (either band),
$40. Manufacturer: Down Bast Microwave,
Box 1653A, RFD 1, Burnham, ME 04922,
~Mark Wilson, 4422



Hints and Kinks

Conducted By Bob Schetgen, KUTG
Assistant Technicatl Editor

A 12-METER BROADSIDE LOOP
ARRAY

[1 1 greeted the new 24.9-MHz band with a
“‘make do’* antenna that was not resonant,
s0 it seemed appropriate to erect something
that would be easy to construct, but
specialized for the new band. An inexpensive
wire antenna that provides gain over a dipole
and a low wave angle is shown in Fig. 1. Two
available trees support my antenna with
broadside radiation to the east and west.

Two full-wavelength (40 ft, 4 in) wire loops
are fed in phase, as shown. With boitom feed,
the radiation is horizontally polarized. The
approximate impedance of a single loop is
115 & . When L1 and L2 are each one elec-
trical wavelength (including the 0.66 velocity
factor), the impedance at the junction of L1
and L2 is roughly 58 ohms-—a reasonable
match for 50-ohm coaxial feed line to the
station.

Half-wavelength spacing is used between
the [oops. Therefore, nylon line or another
nonconductive line should be used for the guy
between the loops. This prevents those half-
wavelength guy sections from radiating and
affecting the pattern of the array.

The minimum recommended height above
ground Is 20 ft, but heights as low as 5 or
6 feet still provide good results, especially for
short-skip communications. As the height
above ground is increased, the DX perfor-
mance of the system improves.

Radiation is maximum broadside to the
array, but I have had good results during
E-layer propagation on a north-south path as
well. The system can be scaled for other HF
bands by using 1005/f(MHz) to obtain the
total Iength (in feet) of each loop., A Delta
Loop configuration may be substituted tor the
square-loop format, if desired.—Dowg
DeMaw, WIFB/8, Luther, Michigan

THE HH160RL ANTENNA

Ll HHI160RL is an acronym for Huia
Hoop™ 160-meter Receiving Loop. This
antenna started as a purely fun project, but
the results exceeded all expectations. About
a year ago, 1 visited the local hobby shop to
buy some sheet brass. While there, [ noticed
a large sign: DRASTIC PRICE REDUC-
TIONS—SPECIAL SALE, that pointed to a
selection of ““Hula Hoops’” in varying sizes.
Visions of loop antennas came to mind, and
[ bought a small hoop for about 25 cents
(U.5).

My hoop has a 24-inch OD, It is con-
structed of $/8-inch plastic tubing formed
into a circle with the tube ends secured by a
2-inch-long bamboo plug. Staples securs the
tube ends to the plug. For a year, the hoop
hung on a hook in my garage. 1 considered
it on each visit to the garage, and then decided
to use it in a 160-meter receiving loop project.

Construction

A schematic. of the antenna appears in
Fig. 2. The circuit consists of a 6-turn loop
(L1) that is resonated by a series combination
of C1 {100-pF silver mica) and C2 (a 180-pF
variable capacitor). L2 is a 1-turn coupling
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Fig. 1—The 12-meter dual-loop array. L1 and L2 should each be one electrigal wavelength
{approximataly 26 ft, 5 in for solid-dielectric RG-58 or RG-8).

100 pF

Fig, 2--A schematic diagram of the HH160RL
antenna. L1 and L2 are constructed inside a
small Hula Hoop, as explained in the text.
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Fig. 3—Pull L2 tight against the inside ot the
hoop and secure the ends with tape while
constructing L1,

coil connected to the end of a coaxial feed
line, Although 2 ground connection is shown
at the coax shield, my loop performed egually
well with or without the ground connection.

Begin construction of the HHI60RL by

OPTIONAL BRACES

| SEE TEXT)

Fig. 4—The completed loop and chassis.
Optional wood brages {ses text) for the loop
are shown in this drawing, but not in the other
figures.

carefully extracting the staples at the bamboo
plug. Remove the plug and save it. Insert L2
{2-mm OD, PVC~overed, stranded wire) into
the tube. Push the wire carefully through the
tube so that 6 inches extends from each end.
Fold one end of the wire back against the
inside circumference of the tube and tape it
in place (Fig. 3). Pull the loose end of 1.2 tight
and secure it similarly, This ensures that L2
is pulled tightly against the inside surface of
the hoop.

The six-furn loop, L1, is made of 0.6-mm,
solid-core wire with PVC insulation (1.2-mm
OD). Be sure that the wire is free of kinks for
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Fig. 5—Orthographic views of the chassis
construction, Centar the holes for C2 and the
feed line in the respective chassis panels. The
top, front and back are secured to the end
pieces with wood scraws.

smooth placement in the tube. I found it im-
possible to wind all six turns of wire in one
piece, so I made two three-turn windings and
connected them in series. Lay the hoop flat
on a table and carefully push the end of the
wire around for three turns. Repeat this
process with the second wire and solder the
ends of the three-turn windings together.

Split the bamboo plug lengthwise and insert
it halfway in one end of the tube. Gently pull
the ends of the six-turn loop and feed the free
end of the bamboo plug into the open end of
the hoop. When the gap is about % inch, bind
the hoop joint with plastic tape so it is again
quite rigid.

Fig. 4 shows my completed antenna and the
mounting chassis. Construction of the base
is not critical, but 4 mm (1/8 in} should be
considered the minimum thickness for the top
piece. The loop chassis consists of five pieces;
construction details are shown in Fig. 5.
Assemble the sides and top with screws, then
remove the top and cut two slots for a tight
fit with the loop. Reassemble the chassis
without the hoop, sand it and apply a finish
if desired. Then permanentiy mount the hoop.
1 found that two 3/8 % 7/8 x 12-inch braces,
screwed to the chassis top further strength-
ened my antenna.

Mount €2 on the front panel of the chassis.
1 used the series arrangement of Cl and C2
hecause there was no 100-pF variable
capacitor on hand. A single capacitor may be
used if one is available, Complete the loop
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Fig. 6—The strongast response of the loop
lies in the same plane as the loop, which Is
indicated by the small rectangle.

wiring as shown in the schematic.

Operation

Plug the feed line into your receiver (set to
1800 kHz) and adjust C2 for maximum noise
(or signal if one happens to be present).
Repeat the procedure at 2000 kHz. This shows
that C2 is adequate to cover the 160-meter
band.

Tune in a signal near 1900 kHz and adjust
C2 for maximum signal strength, Rotate the
loop slowly, searching for a peak in signal
strength. The peak should ocour when the
transmitting station is in the plane of the loop
(see Fig. 6.). Interference from a local station
¢an be minimized by orienting the loop broad-
side t0 the station.

Place the antenna on a table or shelf near
the operating position, i the loop is kept
away from electrical wiring, there is much less
noise pickup than with common amateur
antennas.

Results

My HHI60RL has a frequency range
of 1580-2000 kHz. It is very satisfactory
for [60-meter DX operations when used
with a receiver having a sensitive RF
section or preamplifier. (Designs for pre-
amplifiers appear in severat ARRL publica-
tions.) This is a simple, interesting weekend
project, and the total cost is ouly a few
dollars!{—Richard (. Marris, G2BZQ,
Berks, England

BAMBOO ANTENNA SUPPORTS

{3 1 have used this method of preparing bam-
boo poles for many yvears. The resulting poles
are excellent for supporting the ends of an
inverted-V antenna or any other light
support duty around the house. These
poles are very durable: They have lasted

up to 20 years for me.

Begin the treatment by spray painting the
fresh bamboo pole, When the paint is dry,
wrap the entire pole with plastic electrician’s
tape. Choose a paint color that blends with
the environment at the planned pole location,
and paint the pole again. | use Forest Green
paint, to blend with trees. Two poles may be
fastened together when more height is
needed.— Lawrence Briggs, WIMSN, Oxon
Fill, Maryland

MAKE YOUR HAIR DRYER A HEAT
GUN
711 recently needed to apply heat-shrink
tubing on some coil connections. The com-
ponents were too closely spaced to ailow use
of a match. How could I shrink the tubing
quickly, without using a ffame? A friend told
ine that a pistol-type hair dryer would do the
job. i soon found a 1250-W hair dryer and
tried to shrink the tubing with it. Unfor-
tunately, it did not work quickly and did not
shrink the tubing to a tight fit.

| wondered if the dryer would work better
if the heat was concentrated. A funnel made
of some metal shim stock did the trick. The
large end of the funnel fits over the hair-dryer
nozzle and is taped in place. The funnel tapers
to a ¥4-inch opening over a length of about
6 inches. Concentrated hot air from the funnel
produces a nice, tight heat-shrink joint in a
few seconds.—Velio 8. Buccicone, W9XL,
Portage, Indiana

MORE ON THE FLEXIBLE
WORK LIGHT

{1 Part of the flexible work light shown in
the April 1985 Hints and Kinks column
{p. 49) violates the National Electrical Code.
Paragraph 410-47 of the NEC states:

Lampholders of the screw-shell type shall be
installed for use as lampholders vunly, Where
supplied by 2 eireuit having a grounded conduc-
tor, the grounded conductor shall be connected
to the screw shell,

This prohibits the use of female outlet plugs
with screw-shell [ampholders.—James f1.
Corliss, ACIR, Amesbury, Massachusetls

{This code violation can ba avoided by using an
approved racaptacla and box, rather than a screw-
shell lampholder and female outlet plug at the
wood base.-Ed.]

CDE HAM IV TIPS

{71 My CDE Ham [V rotor-control box con-
tains a printed circuit board (part no. $1436-10)
and a Zener diode (VR-1). An electrical mishap
destroyed VR-1 in my control box. {Telex now
owns CDE and services the Ham IV, They list
VR-1 as part number 50153.00 at a cost of
$4.50 each.) | found that Radio Shack sells a
Zener diode that is a suitable substitute for
VR-1 (number 276-564—they sell two for
89 cents). The diode is located in the meter
circuit. It is rated at 15 V. I W, but the ratings
do not seem critical.

1 had to replace the Zener diode and meter
fuse as a result of a lightning strike. All of
my antennas were grounded, but a power-line
surge did the damage. Here is a lesson:
Disconnect power cords as well as feed lines
in severe weather.—C. Bavard Smuack,
W3NB, Westminster, Maryiand B



WOORE/Challenger: Picture
Perfect from Space

Not only did the second ham-in-space operation break new ground
for Amateur Radio, it may have also given NASA a new means of
troubleshooting future space projects!

By Paul Courson, WA3VJB
Public Information Officer, ARRL

To have a picture of a particular problem
where you might be able to transmit up,
say, a schematic diagram or something like
that, without having to give the crew sitep-
by-step verbal instructions, might be ex-
tremely valuable,—NASA Associate
Administrator Jess Moore

success of the second Amateur Radio

operation from a Space Shuttle: Not
only did hundreds of voung people get an
unforgettable first taste of ham radio, but
NASA once again sat up and fook notice
of what Amateur Radio technology can do.
SAREX, which stands for Shuttle Amateur
Radio Experiment, accomplished even
more. It resulted in the first-ever television
monitering in space, as well as the first-ever
exchange of TV images between ground sta-
tions and a manned orbiter.

The SAREX project interested NASA’s
Moore to the point that he made time to
observe it being tested, during an orbit that
amateur TV pictures were exchanged with
the W3SRRR station at the Johnson Space
Center {JSC) in Houston,

‘I was watching the video of the Mission
Control Center in Houston,”” Moore re-
cailed, “*and actually saw the data that was
being transmitted up. [ was very impressed
that we were able to do this, using amateur
radios, and that’s fantastic!”’

T he quotation reflects the smashing

Focus on Young People

Long before liftoff, NASA Mission
Specialist Tony England, WOORE, made
sure that young people were to be a vital
part of this historic project. He requested
that community ham clubs hoping to par-
ticipate invite young people to observe and
take part in the experiment themselves.
Hundreds of groups of young people
gathered with hams across the U.S. and
elsewhere to try to contact the Shuttle
Challenger as it circled overhead. (A follow-
up article will provide details of some of
these groups’ efforts to contact WAORE.)
Tony was convinced that this would be an
ideal way to encourage the nation’s vouth
to develop an interest in space technology.

Through the use of slow-scan television, Tony
England, W2ORE, was able to send a live
image from aboard the &pace Shuttle
Chaltenger to a worldwide audience. This
amateur operation resulted in the first-ever
television monitoring in space. (KCSRG phota)

Of course, it also became an excellent
chance to recruit young people as potential
hams!

During the flight, 130 independent voice
contacts were established. In addition, there
were 10 exchanges involving SSTV signals
monitored by the Shuttle ham station. The
audio logger tape is still being analyzed to
distinguish *“calls heard™ for QSL purposes.

Organized groups of young people includ-
ed Scouts, Civil Air Patrol and the Young
Astronaut Program. The last group is af-
filiated with the White House Office of
Private Sector Initiatives, but President
Reagan’s unanticipated surgery prevented
any White House participation.

SAREX was a “spare time” project for
the three Shuttle crew members who might
have participated: Tony England, WEORE;
Payioad Specialist John-David Bartce,
WANYZ; and Mission Commander Gordon
Fullerton, who at one time held the call
WN7RQR. As it turned out, Bartoe was
unable to find time to operate, partly
because of equipment failures affecting
important Spacelab experiments. But Fuller-
ton managed to make a significant number
of contacts as a third-party operator.

1t was difficult to predict when the Shutile
amateur station would be activated. Many
people hoping to contact WOORE were

frustrated not only by the indefinite

operating schedule, but also by the constant-

ly changing orbital tracking data. The

premature shutdown of the Challenger’s

number 2 main engine during ascent resulted
in an initial apogee altitude of 261 km rather

than the planned 343 km. Gil Carmen,:
WASNOM, of the JSC division of Flight

Design and Dynamics, spent countless hours

recalculating the orbital data to help us

figure out where to aim our antennas to hit

WOORE/Challenger. Distribution of the

latest information was orchestrated through

the use of ARRL information lines set up

at JSC, as well as bulletin updates on

WIAW and WA3NAN, the Goddard Space

Flight Center bam station, which was

retransmitting Shuttle audio on a variety of

VHF and shortwave frequencies.

“Our listening audience during this flight
was probably in the thousands,”” according
to Frank Bauer, KASHDO, of the Goddard
ARC. “Our frequency schedule has been
carefully tuned the past two vears during
earlier Shuttle flights, s0 we can cover as
much of the country as possible.”

Many community ham clubs retransmit-
ted Shuttle audio as well, enabling hams to
monitor the mission. K4GCC, near the
Kennedy Space Center in Florida, provided
NASA audio as a public service for the
thousands of people gathered to view the
launch. Control operator John Anderson
comunented later that very little TV and
radio broadcast time is devoted to Shuttle
coverage any more. Thus, amateur retrans-
missions as a public service become one of
the few up-to-the-minute sources of
information.

In Prescott, Arizona, John Laing,
K7PRS, found a way to convert his group’s
initial disappointment into excitement and
enthusiasm. Laing used an inaudible Shuttie
pass as an opportunity to transmit, explain-
ing to the young people that the experiment
was “like a fishing expedition, where you
bait your hook and be patient that a nibble
will come along.”

During a late-night orbit, when his group
had given up hope for a Q80, SSTV audio
signals suddenly filled the room. Suspicious,
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: Tfy England on SAREX

F

miodes.

n do it again w Tony Engtand, W@ORE

Gonc!uswns about Shuttie Amateur Radic on Spacetab 2 mciucﬁa '

.1} Amateur Radlo nicely complements NASA science missfona. Missions, such as spamelabs 1 and 2, should be shared with the
public as fully as possible. Amateur Radio is an effective vehicte for talking directly to the looal comenunities through local Amateur
Radio clubs about progress with the mission. When 1 tatked to the Hadlo Soctety of Great Britain’s club station, they wanted 1o know
How the two British experimerits on Spacelab 2 were doing. 1t was an oppartunity tor us to sumimarize some of the successes
dchleved by these experiments Our acéount was proudly relayed to the British press, who covered it well.

_.2 We very mush need &n 1CD-recognized RF passthrough betwéen the crew compartirant and the payload bay. Perhaps, ARRL
arid AMSAT might work that issue with NASA management now while the success of BAREX is still fresh. It will take a high- Ievel g
fort, but future Shuttle Amateur Radio projects will be greatly constrained without an antenna in the payload bay.

3) ATV appears 1o have achieved alf thaf wé had hoped it would. The amateur community; s acceptance was pasitive, and the TV
anes allowed us to share a little of whal it was like to work in space. .
-4} Video uplink was a first for the spaca programt. ATV desewes &lot of grﬂdt! for convlnclng same of us in NABA that a video
plink should be part of the Shuttie’s standard capability. .
o8 1 partiGularty enjoved the two-way voice contact wiih the youth clubs, To be abie 1 hear and answer guestions about the
wace program from young folks was a real kick. The format of unscheduled coniacts on protecied frequencie% worked well. I'm only
rey that | couldn't spend wore time In thig miode.
- B} TWO'W&Y volte contacts, with the general amateur community also worked well. Al first 1 used Owen's technigue of giving an
vitation o Gall, listening for & specified time, and then iisting the stations | had heard. This &ncouraged everyone to get on a fre-
fuericy anhd to give their call continuously for the duration of the pass. This bedlam was not very safisfying for me, and it couldn't

- § want io thank the ARRL, AMSAT and a[l the Indwlduaﬁs both within the amateur commumty and within NASA whose hard work
nri goodwili made SAREX a success. t was a real high pnint for me as an Astronaut and as an Amateur Radio enthusiast. 1 hope we.

“:ri--The ided of the Shuttie Amateur F{adio Experiment (SAHEX) was born En the early spr#ng of 1984, Roy MNeal, KEDUE, from NBC,
- Pafe ODetl, KB1IN, from ARRL, and Dick Fenner, WSAVI, Doug Ward, WASSFY, Owen Garriott, WSLFL, and 1, from NASANohnsun
pace Centef, met over a tine seafood dinmer at a locat Houston restaurant to discuss Amateur Radio. poss;b:llties for Spacelab 2,
en's great Buccess with the Amateur Radio Demonstration (AMRAD) on Spacelab t hatf generated a fevel of optimistic enthusiasm
hat would have been hard for anyone to resist, We wers all believers, so the d]scussuon quickly bezarne a brainstorming session to
deﬁne some objectives for the second “ham tn space” project.
There were a lot of ambitious ideas that evening. We wanted. to.shate the esciement of ‘the space flight eftectively through
ateur Radlo. Roy convincingly argued that the second Amateur Radio Hight include an operating mode, such as Owen's on
ipacelab 1, that would involve the broadast amateur community possible. | wanted to talk to youth groups as parllal repayment of a
ebt {0 Amataur Radio for memorabie teenage experiences a$ a ham, Amaleurs are experimenters, as weil as communicators, so we
vanted to push the technology a little bit. Spacelab 2 differad from Spacelab 1 in that the crew timeline was far more rigld. There
Tiould not be the flexibility to adjust Spacelab work arpund Amateur Radio passas over ihe U.S. We needed an untended mode that
gwad amateurs on the ground to participate even while the crew was busy. -

After lots_of blind alteys and much friendly give and take, we came up with a prcigusa! Qur station would include 2-meter, two-
way voice 1o falk to youth clubs and to thé general amateur community, a 2- 1o 1l-meter rapeater that would be accessible by
amateurs anthe graund to satisfy the need for an_uniendéd mode, and amateur TV (ATV), which would help us share the space flight
kperience with the amateur community. Both the 10-meter downlink from the jonosphere’s F2 layer and the ATV were new to space;
hey constituted aur éxperiments. The name SAHEX was chosen to emphasize these experiments.
. Qur greatest challenge was not technical, but Institutional. White NASA generally looked. favorably at Amataur Radia after
:AMRAD, it wis clear that the Integration of SAREX into Bpacetab 2 could not impact schedule or cost, To have a 10-meter downlink,
¥ tizeded a foaded whip in the payioad bay. The window antenna, used by Qwen, would not do, Aside from its belng too small to
late efficlently on 10 meters, it might be an awkward companion on the Orbiter's flight deck, where we were to work during
pacetab 2. Owen’s. mission had a crew modujeflaboratory in the paytoad bay, so the Hight deck. window antenna was not a busy
arew, On Spacelab 2, wa would always have threw or four crewmen working within & few feet of that window., )
" There arg unused bulkhead feedthroughs betweén the crew compartiment and the payload bay on the Orbiter that are suitable for -
We wanied fo pick up one of theseé far our 10-meter teed line, However, the ¢ost of integrating SAREX In this area would have
Been out of line for a "no cost o NASA™ project. The SAREX team and NABA wrestled over this point for more than a year. During
this year, SAREX was approved in principle but never manifested on Spacelab 2. It finally bacame obvious that we were going to
ave to give Up the bulkhead feedthrough, and thus the 10-meter system to have any chance of flying SAREX on Spacelab 2, The
rasult was SAREX JA: a 2-meter, tWo-way voice and ATV system using Owen’'s window antennd. We could meet our two-way volce
jectives, but our untended mode became ATV down, and our experiment became a communications experiment. Would 2-meter
ATV reach awide enough amateur community and apark enough inferest 1o warrant its use?" .
To ihcrease the use of SAREX during the missioh, a1 the crew were encouraged to fearn to operate the gear, 1 devalnperj & Gl
ard that inglided, the words fouge for anvong who wast't comfortable with the ham protocol. Lou McFadin, WS5DID, spent many
Hours supplying training hardware to the crew quartars and operating the Johngon Space Canter Amateur Radio Club (J8C ARC) sta-
tion during crew quarantine $0 the £rew could practice ATV with another siatlon. John-David Bartoe, WANYZ, one of our Payload
Bpétiaiists bii Spacelab 2, supported SAREX but had even iess time than | did durlng LS. passes to aperate. It turned out that each
greWrian, at §ome time, operated the ATV to provide the many downlink pictures. The real surprise was Commander Gordon
Fidlerton's latent interast Ih Amateur Radlo. As e teenager, he had been a Novioe, but had let hig license explre. in orbit, he claimed
7at he was jiist trying to help me out by aperating SAREX as much as he did, Don't believe it; he had a good time. He was

ible tor about one-third of the ATV operations, and for 12 ¢f the 130+ twa way voice contacts. We owe Gordo a hearty

thanka tand Encourgement to get hqs Heense again). .

jave BESK HIOCH fun on the ground. On the next pass, | tried the DX mode of acknowledging Individual calls. This was far batter, The
i stations stopped to listen for their 8L and, upon hearing it, lett the frequency for others to use. Plus, the one-to-one con-

s Were 4 fat more fun, both for the operator on tha grourd and for me, than were the gang listings that | suspect tew stations
Hieard because everyone was transmxttmg 1 would be Interested in seeing a “letters to ARRL" debate about these two aperating

Laing asked who was sending the signal. A
surprised Tony England assured him that it
was he, aboard the Shuttle, and the two sta-
tions exchanged voice and SSTV signals. No
one was more surprised than John Laing!

The Westlink Amateur Radio news net-
work reported on Al Hovey, WAYBZW,
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who may have been the first and only ham
to work WHORE between automobile and
Space Shuttle. A Wisconsin schoolteacher,
Hovey had planned to have a group of
students help attempt a QSO. But after
more than 10 hours of calling over a two-
day period, they were ready to throw in the

towel. Hovey decided to calculate when to
miake a last try by using his home computer.
While driving to a family reunion, he heard
voice calls from WBORE, and managed to
make voice contact despite using only 40 W
and a mobile whip antenna!

One of the first international two-way



contacts during the mission was with GW6GW, the amateur sta-
tion at the Oakdale Comprehensive School in Wales. Tony and
his family had visited the school last year, and had met with Brian
Davies, GW3IKYA. Davies was at the school when a telephone call
came in from Houston requesting that he come on the air for a
QS0 with WHORE. Davies had about {0 minutes to fire up the
school station, and said it was quite a thrill to hear and watch the
signals from Challenger.

First Flight Laid the Groundwork

The Amateur Radio demonstration that Owen Garriott,
WSLFL, conducted aboard STS-9 in late 1983 demonstrated that
the amateur community could meet the technical hardware re-
quirements for manned spaceflight. It was of equal imporiance,
according to NASA/JSC Media Services Chief Doug Ward,
WASSFY, that the first-ever amateur operation from space could
be conducied without interference to other mission objectives, The
first amateur-in-space experiment had laid the groundwork for a
more-ambitious demonstration of Amateur Radio on Spacelab 2,
the Challenger STS-51F mission. Ward noted that NASA officials
felt the second experiment should not be a mere repeat of the first

W3RER, at the Johnson Space Center in Houston, attracted a big
crowd whenever WOORE/Challenger came on the air, particularly when
SSTV images were received, Manning the station are (l-ry WS0BR
(standing), WASNOM, WEDID and KCERG. Among the regular viewers
were ([-r, centen Mrs. Fullerton (wite of the CGhallenger Cormmandar}
and Mrs. England. (NASA photo)

one. So ARRL and AMSAT petitioned
MNASA for a new experiment.

Working with a small group of NASA
hams, Tony came up with the idea of adding
a repeater with a 2-meter input and a
10-meter output that also would have the
capability for slow-scan TV uplink and
downlink.

Frank Johnson, NASA's Director of
Public Affairs in Washington, became en-
thusiastic about the prospect of the first-ever
TV pictures monitored in space, and offered
his support—as long as the ARRL and the
amateur community could once again meet
the stringent technical and operational re-
quirements for placing equipmeni on the
Shuttle,

Louis McFadin, W5DID, an Aerospace
Technologist with NASA/JSC, led efforts
to design a system comprised of an MX 300
series transceiver from the Motorola ARC
in Fort Lauderdale, Florida; a Panasonic

_Tentative list of stations werked -
- during WIORE SAREX project -

GWBEW, wsﬁnrz WASNAN, EI2iS4, G2GAY,
‘GB3KS, 42478, JH1HN2, WAIBZW, KECHRW,
WELNJ, WaVC, WETFFZ, KITC, KGaN, Mso
—:j.WBQUE WAZUFQ, W2RL, wzas WA:KDL S
D, WBAKMD, 18LYL, 18WY, VEsAP MBPY
SASY, WIKWG, K1VOY, KAIYR, WAIW
WIBYK. K200, WAIDS., WIHUE, WATUGG,
WBZIS, WEKEL, WIKMD, NSEGE KA4KVO, *
KD, VEsKLW AGAU, W3E_, WAaY
“KHgIBA, WEKMD, NBEGE, KAJKVC, KDOEG,.
-KABLOG, VES!(LW KEAC, Kanz, JH1RN2.'.
-KJBK, KAGPJL, KABVNU, NBKBN, NIGM,
KTPAS, WAZKDL, KoME,, NGNR NJTE,
2BFX. KHEOR, KHBIS, W7QLG, NK7W,
. KA&VNU KEBYG, WIMGU, NBHYM, was‘rE
KETFC, KCTHG, wssnsn KEOL, N1HH, -
“NBQP, WIMCU, N7GZT, AERO, msost.
KAGGFD, WEIMIN, NBEFG, WBSNN, .
| WBIHAD, KBJK, KAQ,__.,,w,aﬂEGX L
T NBAZOR, NOEJU, WBIKMD, WIOD, KASLOG
NOETE, VK2DFY, VK ASS, VKIBXO, WiMOP,
NAKZZ, K40ZQ, KAIKRY; WBWL.F KBORW °
WaAQL, KE4NS, WE4TOP, NAIVY, KB3N,
NAJQH, LYV, W2WHD, KHECE, KHEWs,
NGQFN._QGLB VEIKXF, VE'JKPK VEIBFY,
 KBOHSQ, KI4LQ, WB1FF2, WATF'GK. KE2N,
KITE, KG&N SO, WAYE, NIALS, | KHﬁ|BA
WAACT, WSS KGN, WB1FFZ, NJBL
" WBSG, WHBNOA, AGty -

-

TV monitor, camera and cooling fans;
Abbott Transistor’s DC-to-DC power con-
verters; and a ROBOT scan converter. An
Amateur Radio group at the NASA Lewis
Research Center came up with the buffer
amplifier required to provide the proper in-
terface between the scan converter and the
Shuttle’s video system. It allowed images
from the Challenger cameras to be selected
in addition to the small, hand-held camera
in the SAREX Jr. package.

McFadin said he realized a significant
power savings by modifying the scan con-
verter from its off-the-shelf design. Many
of the unit’s capabilities not needed for the
flight were deleted. But, in order to accom-
modate the maximum number of SSTV
hams worldwide, a circuit was added to
allow a special automatic sequence of frame
speeds,

The software was designed to provide two
red frames followed by one green frame,
one blue frame, a low-resolution color
image and a high-resolution color image,
concluding with a CW identification,
WBORE/CHALLENGER,

Making it Happen

The SAREX team had only eight weeks
to make it all happen. Through the efforts
of the dedicated group, the deadline to build
and test the circuit boards, wiring,
enclosures and cables was met, A preflight
test, however, revealed a problem: The
camera seemed to be affected seriousiy by
RF energy from the hand-held radio.
Panasonic rushed a technician to Houston
to solve the problem with a lot of aluminum
tape inside the plastic camera case,

Hams at the Johnson Space Center had.

still more work to do: building a station to
work WEORE from W5RRR—Tony’s own
club. Perhaps realizing the benefits from
having young people play an important role
in the mission, quite a few commercial
manufacturers came to the rescue,
Chuck Biggs, KC5RG, chief of

NASA/JSC Public Services, said a great
deal of effort was spent converting the
club’s OSCAR station, located in the JSC
Museum. ROBOT and Panasonic donated
equipment identical to the flight hardware
for use at the ground station. NCOM
America sent an [C471H and -271H.
Mirage donated new antennas and
amplifiers, and Mosley sent a set of Pro-
Search digital rotator controls.

Tao help plot Challenger and auto-
matically track the antenna array, Apple
Computer donated a Model //e, a color
monitor, a printer, disk drives and
documentation. Applied Engineering tossed
in the clock board and voild, W5RRR had
an autotrack antenna system! The final bugs
in the station console were worked out only
24 hours before launch, thanks to long
nights in the unairconditioned Museum
spent by Candy Torres, KASUKJT, Ken
Schnell, W50BR, and other members of the
WSRRR club,

All this effort became critically important
when it came time to transenit the first televi-
sion images to be received on a manned or-
biting spacecraft. The first itnage monitored
by Tony—the first TV watched in space—
was a picture of his wife, Kathi.

Also on hand for this historic QSO with
the Space Shuttle ham station was Owen
Garriott, W5SLFL, the first ham to operate
in space. When asked how the event ranked
on the list of Amateur Radio achievements,
he answered, “It’s another major milestone,
and it’s certainly the kind of thing hams
have heen doing point-to-point on the
ground, but never before from space to the
ground,”’

NASA’s Moore was clearly impressed.
SAREX “performed just as designed,”” he
commented. ““Tt should have delighted ham
radic operators all over the world about . . .
transmitting television uplink for the first
time.”

Once again, a communications first for
Amateur Radio! [57]
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The Great Armadillo Run of 1986

By Tom Taormina, KSRC
Rte. 1, Box 307, Manvel, TX 77578

BX Saciety, love to operate about

as much as any group of hams. In
the ciub’s l4-vear history, we have won
many Field Days and captured three club
gavels in the ARRL Sweepstakes, and hold
the multioperator World Record for both
modes in the ARRL DX Contest. We also
have a flair for the unusual and are con-
stantly looking for club projects that
stimulate operating activities.

{n 1983, our Club decided to participate
in the County Hunters’ CW Contest. Only
a couple of members had any experience
with county hunting or with mobiling, but
it sounded like 2 good club project. To
make it interesting, we decided to try to put
on all 254 counties in Texas in one
weekend! Now, Texans think big, but the
idea of a club with less than 60 members
covering 262,000 square miles in less than
48 hours seemed a littie farfetched. To
make it even more of a challenge, our club
is based in Houston, in the far southeast
corner of the state. Some of the members
would have to go over 700 miles to get to
their first county!

**Can Do’

If you want to witness the real ham radio
spirit, get your club involved in a seemingly
impossible project. KZ5M headed up ihe
effort and dubbed it The Armadillo Run.
The armadillo is the Texas state mascot,
and seemed to symbolize the *‘can do*’
spirit of our ciub.

We spent months laboring over routes
and logistics. We learned how to put HF
radios in the tamily sedan, in motor homes
and even in the back of a pickup truck
towing a generator. If there was ever an
exercise in logistics and emergency
preparedness, this was it. By early summer,
we had a map of the state with overlays for
cach “prime’” mobile station, and over-
lapping routes for *‘roamer”’ stations to
back up the prime stations in the event of
a breakdown or other problems.

When that hot August weekend arrived,
10 prime mobile stations and four roamers
hit the road. Back in Houston, two fixed
stations kept track of us, while K5IY
arbited the center of the state in a private
airplane, and stayed in contact on 2 meters
with many of the mobiles. It all came off
without a hitch. We did alot of overlapping
and, with the roamers, covered many coun-
ties twice. We were mobile only during the
daylight hours, and we each covered 30 to
40 counties. QSO totals of 1000 to 2000
were not uncommon,

There was very little advance publicity
about the Armadillo Run, but it turned into

T he members of our club, the Texas
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The Armadilio is the state mascot of Texas
and represents the “can-do” spirit of the
Texas DX Society. (KSRC photo)

a real on-the-air “*happening.” The Texas
DX Society promised awards for anyone
working 100, 150 or 200 counties, plus a
special award for anyone who worked them
all. Many positive remarks came from ac-
tive hams like K1ZZ, N6AA, W2GD, and
particularly KITN, who commented, I
made the mistake of turning on the radio
for a few minutes and got hooked tracking
the mobiles as they crisscrossed the state,
and spent the entire weekend in the
Armadillo Run.”” Against all odds,
KIZX/4 actually worked all 254 counties
during the Run! Just to be sure it wasn’t
a fluke, in 1984, our Club went out again
for the CW County Hunters’ Contest and
activated all the counties in Arkansas,
Louisiana and Mississippi!

Country-wide County Hunt

Some months later, a group of us were
sitting around the campfire trying to figure
out what we were going to do for our next
club project. Someone suggested that we
do an Armadillo Run for the whoie coun-
try! That brought a round of laughter, but
it started us on a five-month feasibility
study. We would obviously need the help
of many other radio clubs around the courn-
try; it would be one of the largest logistical
efforts ever undertaken in Amateur Radio.
But the further we delved into it, the more
achievable it appeared.

The principal question was how many
people would it really take? If you deter-
mine the number of square miles in each
state and divide that by the number of
colunties in the state, the average county in
the average state is 35.3 miles wide, If we
had to cover every single county mobile,
at 40 mi/hk it would take 2717 hours of
driving to cover all 3076 counties.
Assuming 22 hours of driving in a weekend
per mobile, that would be 124 mobiles.

Let’s say that if we did it over two
weekends (it now becomes 62 mobiles per
weekend), allowing for a 100% round trip
(124 mobiles per weekend) and allowing for
total duplication, the whole thing could be
done with fewer than 250 participants. That
is certainly within the realm of practicality,
considering all of New England could be
done with nine mobiles (and we really did
Texas with 14 mobiles). But what about the
wide-open spaces of the Far West and
Alaska and Hawaii?

To deal with these logistics, we needed
regional coordinators who are familiar with
the geographic and demographic
peculiarities of each area of the country.
Aj we discussed the project with amateurs
around the country (after they got over the
initial shock of the idea), we found no
major logistical problems that couldn’t be
overcome in their specific region. In talk-
ing with the County Hunters, we found
them to be a very eager and dynamic group
who have overcome many of the problems
of activating the ‘‘rare” counties. Their
support makes the improbable **do-able.”’

Since 1986 is the 150th Anniversary of
the State of Texas (The Texas Sesquicenten-
nial), what better way to celebrate than to
invite amateurs worldwide to join in The
Great Armadillo Run of 1986 and activate
all 3076 counties in the country in two
weekends? The Run will be over the
County Hunters’ Phone and CW Contest
weekends (phone in May and CW in July
1986). We will activate as many counties
each weekend as possible, covering them
all over the two weekends. The Texas DX
Society will coordinate the effort, with the
regional coordinators providing the
manpower to cover the counties. The Run
will be conducted as a contest, with specific
rules and many different fixed and mobile
categories to give evervone an opportuni-
ty to participate. Awards will be made for
winners of various categories.

What is your club doing for a project in
19867 Why not join in the Armadillo Run?
Evervone is welcome. The Texas DX
Society can provide vou with planning
data, rules and guidelines, and promotional
material. We can also provide speakers and
slide shows to help vour group get the
project rolling, Contact us at P.O. Box
540291, Houston, TX 77254-0291. We will
be starting regional on-the-air meetings late
in 1985 to exchange planning information.

There will also be monthly updates on
the progress of the project in the Awards
Column in CQ Magazine.

The Great Armadillo Run of 1986 may
be just the cure for the low-sunspot blues.

Y’all join us! FEF)



Happenings

Conducted By David Newtkirk, AKTM
Manager, Regulatory Information Branch

. Japan»U S Recz roczty at Last -
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0 PRB—I Actmn Soon? R

N ew Band at 902 928 MHz

Acting on PR Docket 84-260, on August 15,
1985, FCC announced the availability of
902-928 MHz for use by all radio amateurs
holding Technician class licenses and above,
effective 0001 UTC September 28, 1985, (For
more on PR Docket 84-960, see Happenings
in December 1984, and February and May
1985 QST

‘Fhere were hurdles to jump. Opposition to
the amateur allocation at 902-928 MHz cited
FC (s decision not to create a Personal Radio
Communications Service, and its dismissal of
a Petition for Rule Making by the MURA
Corporation for a new 900-MHz personal
communication service, as evidence that the
Amateur Radio Service should be required to
make a showing of need for the 902-928 MHz
band. Why should amateurs get 902-928 MHz
if proposals for a personal radio service were
dismissed “‘primarily due to an inadequate
amount of spectrum in the land mobile
reserve’’?

The answer was straightforward. PR
Docket 84-960 was initiated so FCC could im-
plement the Final Acts of the World Ad-
ministrative Radio Conference held in Geneva
in 1979, Said FCC, **The amateur community
faces no additional burden of proof to retain
the 902-928 MHz domestic secondary alloca-
tion we made at that time.”

Opposition to amateur use of 902-928 MHz
was also raised on the grounds that it might
cause destructive interference to field distur-
bance sensors. Part [5 of the FCC Rules
covers unlicensed operation of low-powered
communication devices, and, under that Part,
field disturbance sensors may be operated in
the entire 902-928 MHz band at a nominal
frequency of 915, £ 13 MHz. But the sensors
lose ant to amateur use of the band on two
counts. First, the Cade of Federal Regulations
states that there is no vested or recognizable
right to continued use of a given frequency
by virtue of prior registration or certification
of equipment, Second, in FCC’s words, *“Part
13 devices like field disturbance sensors are
secondary (o all other aperations—they must
cause no harmful interference to other sta-
tions and must suffer interference from them.
Thus, the fact that they may suffer such in-
terfercuce as a result of this action is not a
compelling argument against the proposal.”

FCC did, however, find it necessary to
prohibit amateur activity in the $02-928 MHz
band within the states of Colorado and
Wyoming, bounded by the area of 39 degrees
to 42 degrees N latitude, and 103 to 108 degrees
W longitude. ‘“We conciuded that this ., . was
necessary to protect existing Government
operations in these areas.” Reaccommodation
of these services may be accomplished within
a year, however; if it is, the Colorado-
Wyvoming prohibition will be deleted.
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So, we have ourselves a new band. What
are its vital statistics? It is available as of (0001
UTC September 28, 1985. The maximum
PEP output limitation is 1500 W, Emissions
presently allowed are NON, A1A, A2A, A2B,
A3E, A3C, A3F, F1B, F2B, F3E, G3E, F3C,
F3F, F8E and PON. The 902-928 MHz
amateur allocation is available in ITU Region
2 only, and is made on a secondary basis. In
the United States, the Amateur Radio Service
is secondary to the Fixed and Radiolocation
Services in this new band; in addition, in
Region 2, the band is designated for in-
dustrial, scientific and medical (ISM) applica-
tions. This means that we must not interfere
with and must accept interference from the
Fixed and Radiolocation services and from
ISM devices, Among such devices authorized
at 915 MHz are microwave ovens.

There is an emission authorized at 902-

928 MHz that is aothorized at no other
amateur band: FRE, or frequency-modulated
telephony with the main carrier modulated by
two or more analog channels. (Stereophonic
FM broadeasting is one application of FSE
emission.) Inclusion of F8E at 902-928 MHz
is owed to comments of the Southern Cafifor-
nia Repeater and Remote Base Assaciation.
FCC agreed with SCRRBA that “‘such emis-
sions would serve the dual purpose of permit-
ting amateunr operators to experiment with a
new transmission mode and to efficiently
utilize the spectrum when severai different
channels of information must be transmitted
simultaneously from one location to another,”
We have a new mode and a new band.

To add the 902-928 MHz band to Part 97
in your copy of the ¥CC Rule Book, amend
the Megahertz entries for the Technician,
General, Advanced and Extra Classes in Sec-
tion 97.7 by adding a new 0.35-meter entry
in the Region 2 column between each of the
(0.70- and 0.23-meter cntries, and amend
paragraph (b} by adding limitation (14) to
read as follows:

(14) Tn the 902-928 MHz band, amateur
radio stations shall not operate within the
States of Colorado and Wyoming, bounded
by the areas of: latitude 39° to 42° N, and
fongitude 103° W to 108° W, The band is
allocated on a secondary basis to the
amateur service subject to not causing
harmful interference to the operations of
Ciovernment stations authorized in this band
or to Antomatic Vehicle Monitoring (AVM)
systems. Stations in the amateur service
must tolerate any interference from the
operations of industrial, scientific and
medical (ISM} devices, AVM systems and
the operations of Government stations
authorized in this band.

Paragraph (a) of Section 97.61 is amended
by adding an entry to the Table therein under
Megaheriz, between the 450 MHz and
1215-1300 MHz entries, In the *“Megahertz’’
column, add 902-928. Under *‘Emissions,””
NON, AlA, AZA, A2B, A3E, A3C, AJF,
F1B, F2B, F3E, G3E, FiC, F3F, F8E, PON,
“[Limitations,”” none. (8ee also next item}.

Paragraph (c) of Section 97.67 is amended
by revising the heading of the third column
of the Table therein to read “*902 MHz" in-
stead of ““1215 MHz.”

Paragraphs (c)(2){ii) and (¢c)(2)(iii) of Sec-
tion 97.69 are revised to read:

(ii) 100 kHz on frequencies between
220 and 902 MHz.

{iti) On frequencies above 902 MHz any
bandwidth may be used provided that the
emission is in accordance with §97.63(b)
and §97.73(c).
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402 MHz FORBIDDEN
AT WHITE SANDS

In Order 85-444, released simultaneously with
that authorizing amateur use of the 902-
928 MHz band, on August 15, 1985, FCC
restricted use of the band in and around
White Sands Missile Range, New Mexico. The
902-928 MHz band was allocated to the
Amateur Radio Service on a secondary basis;
primary users of the band are Government
radiolocation and industrial, medical and
scientific (1SM) operations. Amateur users of
the band must accept interference from and
must not cause harmful interference to
primary users. The Department of the Army
intormed the Commission that several critical
radiolocation operations, including tracking
and control operations of unmanned aircraft,
require the use of frequencies in the 902-
928 MHz band at the White Sands Missile
Range in New Mexico, and that amateur
operation in the area could impair or seriously
disrupt these operations.

To protect these critical military operations,
FCC modified Section 97,7 of its rules by add-
ing limitation designator 15 to the 202-
928 MHz band for the Technician, General,
Advanced and Amateur Extra control opetator
license classes, and Section 97.7¢(h) was
modified by adding the text of limitation 15:

£15) The band 902-928 ViHz is prohibited
in those portions of Texas and New Mexico
bounded on the south by latitude 31° 417
MNorth, on the east by longitude 104° 11°
West, on the north by latitude 34° 30’
North, aad on the west by longitude 107
30" West; and in addition, outside the area
but within 150 Tniles of these boundaries of
White Sands Missile Range operation is
restricted to a maximum transmitter peak
envelope power output of 50 watis.

JAPAN-1.8, RECIPROCITY IS ON

Until September 7, 1985, alien nonresidents
of Japan could operate their Amateur Radio
stations in that country only after sitting for,
and passing, the Japanese Amateur Radio
license examination—in Japanese. No longer.
A long-awaitéd reciprocal-operating agree-
ment between the United States and Japan
was signed in Tokyo on August 8, 1985, to
take effect September 7,

At this writing, ARRL Hq. is expecting
more detailed information; in the interim,
U.S. amateurs interested in Japanese ppera-
fion should contact the Japan Amateur Radio
League, 1-14-2 Sugamo, Toshima, Tokyo
170, tel, U3-947-8221. Japanese amateurs may
obtain information on operation in the United
States from either JARL or ARRL.

420-430 MHz AXED ABOVE LINE A

December 1984 Happenings carried
the news that FCC had proposed to prohibit
amateur operation at 420-430 MHz along
along the Canadian border, That action
was ordered vn August 5, 1985 as part
of PR Docket 84-960, the same proceeding
that gave us the 902-928 MHz band. And
s0, as of 0001 UTC September 28, 1985,
420-430 MHz was removed from the
Amateur Service above “‘Line A" (The
position of Line A is described below
and is shown in Fig. 1; first, background
on FCC’s decision.)

FCC proposed to remove 420430 MHz
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Fig, 1—Coordination zone for the 420-430 MHz band. The FCC has eliminated U.S. amateur -
operation on this band north of Line A. See text for details.

Source: NTIA Manual of Regulations and Procedures for Federal Hadio Frequency Management

from the Amateur Radio Service north of
Line A as part of action already taken in
1980’s General Docket 80-739, titled “*Im-
plementation of the Final Acts of the World
Administrative Radio Conference.” In that
proceeding, FCC amended its Table of
Allocations in Part 2 of its Rules to indicate
that the Amateur Radio Service is not
allocated 420-430 MHz north of Line A, This
was done pursuant to an agreesment between
the governments of the {J.S. and Canada con-
cerning the use of the spectrum between 406.1
and 430 MHz. FCC proposed also that
Amateur Radio operators be granted waivers
on a case-by-case basis to operate at 420-430
MHz * . ., subject to successful prior coor-
dination by the FCC with the Canadian
administration.”’

Several amateur commentsrs objected to
the proposed removal of this band from the
Amateur Radio Service north of Line A. Said
FCC, ** ... the relative merits of this action
are not at issue. We are required to honor the
terms and conditions of the Arrangement
which specifically states ... “The Amateur
Service is excluded from the band 420-
430 MHz in the Coordination Zone ... ' ™
In the U.8,, that zone is the area north of Line
A,

The Southern California Repeater and
Remote Base Association argued that the pro-
posed rules language for this band was con-
fusing. Was the band being withdrawn from
the Amateur Radio Service or was it merely
to be available subject to restrictions? FCC
responded that the interpretation that the
band be ““withdrawn’ was correct: “*Any
rules authorizing amateur operation north of
I.Line A wouid be in derogation of the
agreement.’’

Waiver of these rules would require suc-
cessful coordination with Canada. The bad
news s that such waivers are not allowed for
as of this writing. **To date,” wrote FCC,
**we have not been able to arrange prior coor-
dination of formal waiver requests to operate
north of Line A at 420-430 MHz with the
Canadian administration."” No coordination,
no waivers. The possibility exists, however,
that the Commission may be able to arrange
“certain FCC-licensed amateur operation on
a secondary non-interference basis at the suf-
ferance of the Canadian administration on a
case-by-case basis,”

To update vour copy of the FOC Rule
Book concerning 420-430 MHz operation

north of Line A, revise Paragraph (i) of Sec-
tion 97.3 to read:

(i) Line A. Line A begins at Aberdeen,
Washington, running by great circle arc to
the intersection of 48° N., 120" W, thence
along parallel 48° N., to the intersection of
959 W., thence by great circle are through
the southernmost point of Duluth, Minn.,
thence by great circle arc to 459 N_, 85° W,
thence southward along meridian 85° W,,
to its intersection with parallel 41° N.,
thence along parallel 41° N, to its intersec-
tion with meridian 82° W., thence by great
circle are through the southernmost point
of Bangor, Maine. thence by great circle are
through the southernmost point of
Searsport, Maine, af which point it
terminates,

In Section 97.7, the Megahertz entries for
the Technician, Ceneral, Advanced and
Amateur Extra Classes in paragraph (a) are
amended by adding limitation 13 to each of
the 0.70-meter entries, and in paragraph (b},
limitation (13) is added to read as follows:

(13) No station shall operate north of
Line A (see §97.3 [i]) in the 420-430 MHz
band,

Subparagraph (3) of paragraph (c) of Section
97.185 is revised to read:

(3} No station shall operate north of Line
A (see §97.3 (1)) in the 420-430 MHz band.

Footnote I to Section 97.415 iy revised to
read:

'Unless otherwise specitied in this Subpart
the rules regerding authorized emission
moades (§§97.61 and 97.65) and authorized
transmitting power (§97.67) are applicable
for each of the listed frequency bands.

COURT TOLP OF ¥CC INTEREST
IN PRB-1

Federal preemption in amateur antenna and
tower matters is of high interest to amateurs
anywhere, Buf it is running especially high in
Kentucky. The case of Thernes v, City of
Lakeside Park was to be heard September 19,
1985, in the U.S. Court of Appeals tor the
Sixth Circuit. The ““fact patiern’® of the case
is as good as any io come along i years: The



city denied Thernes’ (WMA4T} application for
a tower simply because amateur towers were
not on the list of permitted accessory uses,
Thus, the case is 2 good example of why the
Federal Government should establish some
degree of preemption in such matters. If
PRB-1 were to be successfully completed
before the oral argument September 19, it is
virtually certain that the amateur wouid
prevail. Without any input from Washington,
DC, however, an unfavorable judgment was
almost guaranteed.

Energetic work by the ARRL Counsel and
Washington Area Coordinator got results on
August 20, In a letter to the L1.8. Court of
Appeals, Sixth Circuit, Cincinnati, FCC
Cieneral Counsel Jack D. Smith referred to
Case No. 84-6008, John Thernes v. City of
Lakeside Park, Reniucky, et al.;

*“This office is informed that the above-
refereniced case, calendared for oral argument
on September 19, 1985, concerns municipal
reguiation of amateur radio antenna structures.

“The Federal Communications Comimis-
sfon presently has before it a request for
declaratory rufing delineating the limitations
of local zoning and other state regulatory
authority over federally-licensed radio
facilities, File Number PRB-1. The staff has
completed its analysis of the comments, and
it is anticipated that the Commission will take
some action by the fali.

“*¥ou may wish to consider the pendency
of this proceeding in establishing the Court’s
own procedural timetable in Case No.
84-6009."

Aside from any effect it may have in the
Thernes case, should positive action on PRB-1
be a cause for immediate celebration
everywhere? Not necessarily. The preemption
issue is labyrinthine, and vartations in local
law abound. How PRB-1 should be viewed
at this point was perhaps best stated at
Minute 27 of the ARRL Board's July meeting
in Hartford: *It should be regarded as
providing a useful legal tool, rather than a
panacea to solve all problems."”

KIMUT AWARDED 1985 GOLDWATER
SCHOLARSHIP

Clark Stephen Barrow, KI4UT, has been
awarded the ARRL Scholarship Honoring
Senator Barry Goldwater for the 1985-1986
academic year. Clark’s academic performance
{he pgraduated third in his high school class
of 454) was also recognized by the National
Honor Society; Music, Science and
Mathematics Honor Societies; and Who's
Who Among High School Students. An Ad-
vanced class licensee, Clark has done exten-
sive research in satellite communications. Not
only has he developed a ground station to
work through the OSCAR satellites, but he
has also hegun work on building and
launching his own research satellite. This past
summer he won 4 position in the Department
of Defense Science and Engineering Ap-
prenticeship Program. Clark plans to make
a career in research and development in the
satellite communications field and will major
in Electrical Engineering at Auburn
University this fall.

SECTION MANAGER
APPOINTMENTS

In the Delaware Section, Harold K. Low,

f now.

o a Ccmtribulor to ihe Goldwatsr Scholarship Fund

'S your opportumty to thank Barry, KTUGA, for his long term staunch support of the
Ama eHr F!adio Bervice and to let him know of your. appfeczaﬁon Bend in your contribution

,ybur contribution Is §25 or more, wé wll tist your name and cail in QST It your contribu- .
is $100 or more, in addition to your name and call appearing in. QST, you will receive a
gned photograph of the Senator, suitable for display in your ham shack. And for contriby-

_tions of $1000 or more, in addition to the above, we'll put your phole in QST.
" 'We welcome alf contributions, regardless of size. Please heip us achieve our goal of
- hullding an endowment. suificient to fund the Goldwater Scholarshlp in perpetuity. What
_better way to honor a great amateur, a great statesman and a great human belng? Please
“frike your check pavable to the ARRL Fouhdation Goldwater Scho!arship Fund, and send to
;i; ARF%L Foundation, 225 Main $t., Newington, CT 08111,

“Hecant contributors of $28 or more inchude: in memaory of Frank Safzano, WBZVLE, from
.the PEAHL; the OH-KY-IN Amateur Radip Society; in mamorty of Bruce Davis, WASUQN, by
- the MACS Nef; in memory of Jim Whipplé, K8TAK, by the MACS Net; in memory of Joseph
« ¥, Back, WBOHI, by E. Gansen, N4AUU; Frank F. White, W8OY, Edward Dudley, WA4ISE;
=" BHI 1ebnard, W2SKE; Richard L. King, K5NA; Richard A. Reber, W7IQZ..

WAIWIY, has been appointed to complete
the term {until December 31, 1985) of John
Hartman, WA3ZBI {resigned).

(n the South Dakota Section, Roland Cory,
WFYMB, has been appointed to complete the
term {(until March 31, 1986) of Fredric
Stepban, KCOQO (resigned)— Arfine Bender,
WAIVMC

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the Eastern New
York, Eastern Pennsylvania, San Diego,
South Pakota, Louisiana, North Carolina,
Virginia and Pacific Sections: You are hereby
solicited for nominating petitions pursuant to
an election for Section Manager. Incumbents
are listed on page 8 of this issue,

A petition, to be valid, must contain the
signatures of five or more Full ARRL
members residing in the Section concerned.
Photocopied signatures are not acceptable,
No petition is valid without at least five
signatures on thar petition. It is advisable to
have a few more than five signatures on each
petition.

Petition forms (ESD-129) are available on
request from ARRL Headquarters, but are
not required, The following is suggested;

(place and date)

Field Services Manager, ARRI.
225 Main St., Newington, CT 06111

We, the undersigned Full members of the

. ARRL Section of the .. . Division, hereby
nominate 45 candidate tor Section
Manager for this Section for the next two-year
term of office. (Signature ... Call ... City

CZLIP L

Any candidate for the office of Section
Manager must be a resident of the Section,
a licensed amateur of Technician class ur
higher, and a Full member of the League for
a continuous term of at least two vears im-
mediately preceding receipt of a petition for
nomination.

Petition must be received at Headquarters
on or bhefore 4 P.M_ Fastern Local Time
December 6, 1985,

Whenever wmore than one member is
nominated in a single Section, ballots will be
mailed from Headquarters on or before
January 2, 1986, Returns will be counted

February 18, 1986, SMs elected as a result of
the above procedure will take office April 1,
1986,

It only one valid petition is received for a
Section, that nominee shall be declaraed elected
without opposition for a two-year term
beginning April 1, 1986. Lf no petitions are
received for a Section by the specified closing
date such Section will be resolicited in April
OST. An SM elected through the resolicita-
fion will serve & term of 18 months.

Vacancies in any SM office between elec-
tions are filled by the Field Services Manager.

You are urged to take the initiative and tile
a nominating petition immediately.
Richard K. Palm, K1CE
Field Services Manager

SECTION MANAGER ELECTION
RESULTS

The following Section Managers will begin a
two-year term of office October 1, 1985:

Uncontested

Colorado Williarn M. Sheffield, KQ41
Georgia Edmund J. Kosobucki, K4JNI.
Southern Texas Art Ross, WSKR

Washington Gene E. Sprague, KD7G

West Virginia  Karl Thompson, K8KT

Balloting Results

In the Kentucky Section, Dale Bennett,
WA4JTE, received 312 votes, and Robert E.
Forsee, WA4IGS, received 117 votes. Mr.
Bennett was declared elected.

In the Los Angeles Section, Eugene R.
“Bob’ Ponle, AJOF, received 724 votes, and
John V. Walsh, N6UK, received 459 votes.
Mr. Poole was declared elected.

tn the Sacramento Valley Section, Robert
H. Watson, W6IEW, received 270 votes,
Jettie B, *“Jet” Hill, W6RFF, received
1$7 votes and Lyle Taylor, WASZUD,
received 111 votes. Mr. Watson was declared
clected.— Arline Bender, WAIVMC

REPEAT NOMINATING
SOLICITATION

Since no petitions were received tor the San
Francisco Section by the petition deadline of
June 7, 1985 as a result of notices in April
and May (ST, nominating petitions are
herewith resolicited. See the above notice for
details on how to nominate,.—Arfine Bender,
WAIVMC B
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Moved and Seconded ...

MINUTES OF EXECUTIVE COMMITTEE
No. 419

August 24, 1985

AGENDA

1. Approval of Minutes of May I8 meeting,
1. Certification of candidates for [drector and Vice
lirector, and review of candidates’ statements.
3. FCC matters:
3.1 Consideration of ARRL comments in PR
Docket 85-215, Auxiliary Operationg, due Septemiber 24
3.2 Consideration of ARRL comments in PR
Docket §5-196, Maintenance of Question Pools, due
August 30
33 Consideration of possible comments of ARRL
in General Docket 85-231, Field Disturbance Sensors
in 34-72 and 76-88 MHz duve October 11, 1945; object
wonid be to support FOOs initial determination that
such devices not be operated in 50-54 MHz
3.4 Consideration of ARRL comments in PRB-2,
Waiver for Lise of Amateur Radio Frequencies for
Mews Crathering Purposes, due (ctober 10
3.5 Consideration of ARRL opposition to Re-
quest tor Reconsideration, Denial of Certification for
TV device; Rabbit Systems, Inc,
4. Local antenpa/RET matters
5, Review ot progress on Board directives:
3.1 Development program
5.2 Executive Vice President
%, Report on plans for 1984 Natinnal Convention
at San Diego
7. Report on the ITARU Region 2 Executive Com-
mittee Meeting
&. Report on discussions with Statue of
Liberty/Ellis Island Foundation
9, Recognition of new Life Members
1ir. Atfiliation of clubs
11. Approval of conventions
12, Date and place of next meeting
13. Other business

Pursuant to due notice, the Executive Committee of
the American Radio Relay League met at 8:30 AM.
Pacitic Daylight Time, Saturday, August 24, 1985, at
the Camelback [nn, Scottsdale, Arizona. Present were
President Lasry £. Price, W4RA, i the Chair; First
Vice President Leonard M. Nathanson, WSRC; Ex-
ecutive Vice President David Suniner, K122; Directors
Thomas B. J. Atkins, VEICDM, Paul Grauer, WOEIR,
William J. Stevens, WaZhM, and Hugh Twornbuil,
W3IABC. Also present were Vice President Jay A.
Holladay, W6EEJT], Sscretary Perry Williams, W1UED:
Directors Fried Heyn, WASWZO, and Clyde O.
Hurlbert, WSCH; and Counsel Chris imlay, N3AKD.

1} Un motion of Mr, Atkins, the Miautes of the May
IR, 1985 meeting, were accepted as printed in ST,

33 The Committee proceeded to examine the
yualifications and candidates’ statements of those
nominated for tdirector and Vice Director for ihe
1986~1987 term.

©In motion of Mr. Atkins, the Committee found the
candidates listed below to be lawfully nominated and
eligible, 1n addition, John Imhoff, N2VW, was found
lawfully nonunated for Director, Atlantic Division, but
the Committee was in receipt of a telegram from Mr.
Imhoff withdrawing his name, Willlam I, Stevens,
W6ZLM, was found lawfully nominated for Director,
Pacific Division, but the Committee was in receipt of
g letter from Mr. Stevens withdrawing his name. [nthe
wase of uncontested positions, the candidates were
declared elected without membership balloting pur-
shiant to the By-Laws, the terms uf uffice to begin at
neon on January [, 1986; in case of contestad positions,
the candidates® names were ordered piaced on ballots
to be sent to Full Members of the respective Divisions,
accompanied by the candidates’ statements of no mare
than U0 words.

Adlantee Division
For Director: Hugh A. ‘lurnbull, W3ARC
For Vice Director: Vinee H, Bardsley, KBIOM
James M, Mozley, WIBCH

takota Division
For Director: Tod A, Olson, K&TO
For Vice Director: Howard B, Mark, WO0ZC
flelta Livision
For Director: Clyde 0O, Hurlbert, W3CH
kor Yice Director: Lionel A, QOubre, KSDPG
Robert P, Schmidt, WSGHP
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Cireat Lakes Division
For Director: George 8. Wilson, 111, W40QYI
For ¥ice Director; Carolyn 8, Elliott, KA4IMZ
Allan . Beverson, ABKP

Midwest Divislon
For Director: Paul Grawey, WHFTR
Robert §. McCaffrey, KBCY
For Vice Director: Dick 1. Eilers, WoYZV
Richard W. Ridenour, KBGZL
Facific Division
For Director: Rodney J. Siafford, KB6ZV
Far Vice Divector; Cwnthia Delauney, W6PHT
Kip Edwards, W6SZN
Jettie B, Hill, W6RFF
Cilenn E. Boropp, WeYFW

Southeastern {ivision
For Director: Frank M. Butler, Jr., W4RH
Clarl D, Henson, WB4ZNH
For Vice Director: Evelyn [J. Gauzens, W4WYR

A Committee of Tellers was appointed for the ballot
counting on November 20 comprising Director Edmond
A, Metzger, WIPRN, Director Hugh A, Turnbull,
W3IABC, Honorary Vice President Robert York
Chapman, W10QV, and Director Thomas W, Frenave,
KEKI, alternate,

Mr. Atkins reported that elections had been com-
pleted for President and Vice President of the Cana-
dian Radio Relay League. Mominations were received
anly for the incumbents, Thomas B. J. Atkins,
VEICDM, as President and Harry Macl.ean,
VB3GRO, as Vice President, so they were declared
zlected for two-year terms beginning Janvary i, 1986,
In uccordance with Articles 4 2nd 5§ of the ARRL
Articles of Assuciation, Messrs. Atkins and MacLean
thus continue serving as Director and Vice Director,
respectively, of the Canuadian Division, ARRL,

3.1) The Committee next considered the ARRL
position in PR Docket $5-215, Auxiliary Operatians.
On motion of Mr. Grauer, Counsel Imlay was directed
to file Comments in the Docket in opposition to the
changes proposed by the FCC; in the Committee’s
view, auxiliary operations should be conducted onlv an
frequencies above 220,% MHz2 (excepting 431-433 and
433-438 MHz). Among reasons advanced during dis-
cussion were the necessity 10 avoid adding high-duty-
cyele operations to the crowded HF und VHF bands,
and the need to protect satellite and weak-signal
communications (additional to those taking place in the
already protected segments of 431432 and 435-
438 MHz).

3.2y Next came consideration of the ARRL
pesition in PR Docket 85-196, Maintenance of
Question Pools in the Volunteer Examiner Program
and  Acceleration of the Timetable under which
Volunteer Examiners May Create Their Own Test
Designs. Counsel Imiay presented a draft of ARRL
Comments following the guoidelines adopted by the
Board of Directors: that FCC should retain
maintenance of the examinatton pool and that enly
Yolunteer Examiner Coordinators should be permitied
to design examinations from the questions in the pook.
Minor amendments to the draft were made, and the
document ordered filed by the deadline of August 30.

3.3) The Committee then considered the League's
position relative to General Docket 85-231, Field
Disturbance Sensors in 54-72 and 76-88 MHz. On
mation of Mr, Graner, Counse] Imiay was asked to file
comments by the deadline of Qctober 11, supporting
FCCs decision not to allow the devices also in the
50-54 MHz band as was originally reguested by
petitioner, Contrel Data Canada, Ltd.

3.4) Turning now to consideration of ARRE
conunents in PRB-2, Request for Waiver of Amatenr
Rules to Allow Use of Amateur Frequencies for News
Gathering, on motion of Mr. Atking, Connsel was
ardered to file comments opposing in the strongest
possible terms the unwarranted intrusion of broad-
casting into an amateur band.

3.5) On mation of Mr. Stevens, the Committee
directed Counsel to file comments in opposition to a
Petition for Reconsideration by Rabbit Systems, Iac.,
following denial of an application for certification of
A device that appears to have great potential for in-
terference 1o and from Amateur Radio.

4} Coungel Imlay reported briefly on local anten-
na and RET matters, Significantly, the FCC General
Counsel had, at ARRL’s urging, sent a fetter to the
U.5. Court of Appeals for the Sixth Circuit taking

natice of the oral argement in Thernes [WMA4T] v, City
of Lakeside Park, Kentucky. The letter advised the
Court that the Commission planned to take some action
“‘by the fall” in PRB-1, ARRL's Request for
Dweclaratory Ruling delineating limitations of Iocal
aothority over federally-licensed Amatewr Radio
facilities.

5.1) There followed an extensive discussion of
development plans under which new peaple may be
recraited into Amateur Radio. Tha discussion covered
reactivation of former Novices within the grace period,
“target-market’™ segments, advertising and magazine
articles to bring Amateur Radic to the attention of
potential hams, study materials, local gutdaace and
suppart (“Elmerism’}, pictorial booklet, public-service
announcements, ham-in-space video, cooperative
arratgements with youth organizations, and encourage-
ment of family-member recruiting, During the course
of the above, the Committee was in recess for lunch
from noon to 1:30 P.M.

5.2y Mr. Sumner reported on progress made in
compliance with actions of the past Board meeting,
concerning award certification by Special Service
Clubs, Hq. assistance o the Emergency Communica-
tions Advisory Committee in its RACES study, the
pictorial pamphlet for recruiting, Standard Operating
Procedures for advisory committees, a membership
application for youth members, and the possibility of
adding Amateur Radio to military technical school
curricula. Cieneral questions and answers on other
ongoing programs followed. The meeting was in recess
from 2:38 to 3:03 P.M. On motion of Mr. Grauer, the
Coinmittee accepted with gratitude z2nd warm thanks
the donation of an IBM System 34 computer by a
member,

6) Mr. Heyn presented a brief ceport on
preliminary planning for the 1986 National Convention
at San Diego.

Ty br. Atkins, who also serves as Treasurer of
Region 2, International Amatenr Radio Union,
presented a short report an the Jjuly meeting of that
group’s Executive Committee. A more-complete report
will be made apon receipt of the offical minutes, due
s0on,

8) Mr., Sumner discussed a meeting be had held
with representatives of the Statue of (,iberty/Ellis
Island Foundation. On motion of Mr, Stevens, the
Committes agreed to make free space in (57 available
to the Foundation for an advertisement sceking
donations for the restoration of the statue.

9} On motion of Mr, Stevens, the names of 47
newly elected Life Members were recognized, and the
Executive Vice President was directed to list their names
in Q5T With this action, there are 19,324 elected Life
Members, with an additional 150 Life Memberships in
process on the Quarterly Plan, a grand total of 19,474.

iM On motion of Mr. Graver, the aftiliation of the
following clubs was approved, all in Category {:
Bedminster Far Hills Amateur Radio Club,
Bedminster, NJ; Central Valley VHFE-FM Club,
Stockton, CA; Coastal Plains Amateur Radio Club,
Inc., Askburn, GAj; Harmers' Mountzin Repeater
Agsociation, lnc., Portland, OR: Houston Echo
Society, Inc., Houston, T'X; Kosair Amateur Radio
Club, Louisville, K¥; Marshall County Amateur Radio
Club, Marysville, kS: Mohawk Mountain VHF
Society, Brookfield, ©'T; Neshoba Amateur Radio
Club, Philadelphia, MS; Morthern Arizona DX
Assaciation, Flagstaff, Ad: Society of Midwest
Contesters, Streamwoad, IL; Society for the Promotion
of Amateur Kadio Communications, Opelika, AL;
South Jersey DX Group, Pitman, NJ: Spring Hill
Amateur Radio Club, Spring Hill, FL; Western
Michigan Packet Radio Assudation, Muskegon, ME;
Western New York DX Association, Buffalo, NY:
Wisconsin  Experimental Radio Assoeiation,
Milwaukee, WI.

With this action, the League has the following
number of active atfiliated clubs: Category 1, £783:
Clategory 1L, 15; Category [1, 174,

11) ©On motion of Mr. Atkins, the Committee ap-
proved the halding of the 1986 ARRL Atlantic
Division/New Yark State Convention in Rochester,
Mew York, May i6-18. On motion of Mr, Craner, the
Committee withdrew the authorization for an ARRL

(continued on page 58)




How’s DX?

Conducied By Ellen White, W1YLI4
19620 SW 234 5t., Homestead, FL 33031

St. Vincent ’85

Why §t. Vincent? Bob Aliphin, K¢UEE, J87J, JSTUEE, fel that St. Vincent had a lot going for i, particularly in terins of a DX contest
location. It is relatively close and a bit on the rare side for those looking for either an overall new country or a new-band country, and
it is relatively safe both physically and politically.

In October [984, WBITIY and K4UEE
started discussion of where to go for the
ARRL 1985 Phone DX Contest. (In 1983,
they won the new multi 2-transmitter class
from VPSKMX, and again in 1984 from
K9GL/VP2V.) Some discussion with Bill,
K4LTA, indicated that J88AC has been very
helpful in Bill’s operations on St. Vincent.
Bob and Keith started keeping skeds with
Vince for several months, working out the
necessary arrangements. Keith suggested ad-
ditional operators who wanted to join them,
including K9GL (who had been with them on
Tortola, BVID) and K9VV (with prior ex-
perience operating from CT1/VP5/V36/EA/
CRY9/4X4/HL). A new ham, KAYCIG, also
wanted to join up.

On Febroary 20, the principals met in
Miami, flew to Barbados, and then on to St.
Vincent, a 45-minute flight away, where they
were met by J88AC. Vince took them to the
Permanent Secretary’s office to discuss
licensing, which occurred 24 hours and five
visits later! As an intermediary, Vince proved
most helpful in explaining their unusual call-
sign request. The operators wanted a J87 call
with their respective home call suffixes for use
before and after the ARRL contest, and then
a special call 1o use for the operating event.
(Normally, they issue only home calls,
portable 18.) Their persuasive arguments ex-
plained the importance of a short, easy-to-
understand call sign that didn't require the
use of phonetics. Two hours later they had
it: JB71.

The initially chosen operating location on
St. Vincent was a problem. The apartment
lined up for them didn’t have a good shot
statewide. In fact, becanse of the island’s ter-
rain, the hotels and rental apartments were
all on the southern end of the islands, near
the beaches, This was Friday, February 22,
and time was growing short {after all, CQWW
160 phone was to begin shortly!}). Vince took
more time off from work and located a better
QTH, a lighthouse above the beautiful barbor
at Kingstown, on a promontory 600 fect
above the ocean looking northwest. (Bob
comments that he thought he could see
Florida, 1600 miles away!) Also on this
promontory was the home of I88AF, from
which JB8TUEE operated the top-band event
for a successful 434 contacts, 44 states, 4 VE
provinces and 41 couniries—giving many
newcomers and Furopeans a “*new one.”

K9GL and K9VV arrived late Saturday
night, took one look at the location and, with
JE8AF’s acquiesence, decided to set up at his
home for the ARRL DX Contest. During the
week they set up antennas and completed the
two stations—a TS-830S/MLA-2500 and an
1C-745/MLA-2500. Antennas jncluded a
Hy-Gain THIMK2 on a 25-foot mast (sup-
plied by W8UVZ) and a TA-33 jr. on the roof
(antenna furnished by K43B}. Other anten-

. 2
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The 600-fo0t-high promantory, J&BAF's QTH,
where J87J was set up.

Prior to the contest, the JB7.J crew—(I-n
K4UEE, KOGL, WBITIY, KOVY (KASCIG
missing)—relaxed on the volcanic black
beach.

A view of the rugged terrain foward the
northeast, showing J87J's tribander and
3-element wire 40-meter beam.

nas included dipoles for 160 and 75, and a
3-element 40-meter wire beam supported by
bamboo poles (supplied by JBRAC) Rookie
John, KA9CIG, arrived Thursday night
during a party the group threw for the local
radio club, an outstandingly friendly and in-
teresting group—JB8AC, JE8AF, JERAQ,
IBBAR, JBBBD—-as well as several members
of the local CB club (13 of whom are studying
for their ham licenses!).

The contest went well, with good conditions
on all bands (with the exception of 10 meters).
Both 40 and 75 were particularly hot, with big
pileups most of the time. The 75-meter sta-
tion also served for 160, and they often had
to leave big pileups on 75 to go to top band.
{Maybe a lesson for next vear?) Murphy
struck just once, when the TA 33 jr. objected
to the MLA-2500. In 30 minutes they were
going again on 15 meters, with a 13-foot-high
dipole (Tater replaced by the small tribander).

Sunday night finally came and with it, the
final tally:

Contacts  Mulipliers
160 meters 257 46
80 meters 1735 87
40 meters 1819 57
20 meters 3126 57
15 meters 224 54
10 meters 136 14
Totals 9297 290

The approximate final score was over
8-million points. This compares with just
under 10 million from VP3KMX in 1983, and
11 + million last year as K9GL/VP2V. Con-
sidering that they were another vear down the
wrong side of the sunspot cycle, and hundreds
of miles farther from stateside than ever
before, they were pleased.

Allin all, a terrific trip. They made friends
with some very nice people, gave a new coun-
try to a lot of hams and accomplished their
goal of top multi 2-transmitter class for the
third year in a row.

[Editor's Note: Bob has aiso operated as KR6LY,
VP2KAE, ZF2FX, VPHFX, KAUEEIVP2V,
KAUEECHA and JBYUEE. He was also an operator
at VP2ZKC, a 1979 CQWW world-record-breaking
effort. ]Special thanks to K4UEE for his Interesting
raport.

NEW BANDS—DXCC
CREDITS/CONTESTS?

At the ARRL Board of Directors meeting in
July, some discussion took place on the
possibility of using 10 and 24 MHz for both
DXCC credits and contest operation. Up to now,
the answer hasn’t been a positive one, and may
continue to be viewed that way. Our Regional
IARL posture has been against this type use of
the new bands. (After all, Amateur Radio
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operating on i0 MHz is on a noninterference
basis.)

§t is a complex situation, and can be argued
from several viewpoints. Certainly, there are few
things that can stimulate that high degree of
occupancy better than operating competitions
and the DX chase! Certainly it is good to have
more elbow room to relieve pressure on the
modest amount of HF space now capabie of sup-
porting reliable HF DXing. DXers {and contest
operators) by and large represent an unusually
vocal segment of Amateur Radio. Demo-
graphically, they probably represent a fairly
small percentage of the ham ranks (albeit an
active onel).

Owert hostility toward DXers frequently takes
place when a DXpedition pileup gets out of
hand, and often during the heat of a contest
operation. Thus, arguing the other side of the
¢oin, isn’t it nice for us as DXers to know that
there are two DX-type bands where non-
contest/ DXers can go to escape the heat of the
action and, while they're at it, possibly caich the
bug themselves?

CEBAE

Aogust QST carried the sad news of Father
Pave’s passing. Recent correspondence from
CEPAE’s brother, WBIELI, clarifies several
points. While CEBAE is survived by his five
trothers, including WBIELIL, WAIPIQ, and
KASMMY, it was his brother, Father Reginald
Reddy, OFM, & Franciscan priest from New
York’s Siena College, who flew to Easter Isfand
to conduct the services, Father Dave's ac-
complishments were manifold, encompassing a
long-standing interest in magic, philately, chess
and the Boy Scouts.

DEADLINES
Almost monthly, your reporter receives items of

] i
How dods. ihe DX station respond to 8~ |
pleted and contimed ASOY Does he
SL2 Dit-dit? R? What? In short,
! “him, you will want to know how.
e will tefl you that he recelved whal you - .
0'hifh ahd that you are akay in his - .
After & while, most DX slations. ~
wotking a piledp wifl gef'into e pattern,” - *
#nd you wiil detect how they resgond 1o & .
BaH gontact, Tt 18 vary helpful o kidw
80 you wilt not continue 1o gall the DX -
on baecause you are alrald he didn't
ril your contact. {Listenly =~ " - 5o
More next month front WBISQ. - - -
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substantial DX interest regarding events to take
place within “*just a few weeks.”” Unfortunately,
this column can’t extend magazine deadlines
while awaiting hot news. Ef you’re planning a
DXpedition, or have other time-value pews
about special prefixes, etc., please note that copy
for this column *‘closes’’ on the 14th of the
month for the issue two months hence. For
example, final writing on this column took place
August 14, If time is short, give your reporier a
buzz, after 7 P.M. Eastern Time at 305-248-0282.

OPFRATING STYLES

Things we do routinely, vis-2-vis our operating
styles seem so self-evident that, at times, we
forget that newcomers to our ‘‘trade™ might
possibly find them helpful. Seasoned DXers
know by rote all of Troster’s Tips, but the
constant new erop of just-bitten DXers find them
most helpful. Along this line, your reporter
would be interested in youwr operating tips.

In fact, here’s one your author routinely uses
as a discipline while combing the bands, 2 routine
well used by operating pros along the line of
WOKNL. [ keep a ruled pad in front of me while
[ tune the band, usually from the bottom “‘up.’’
Anything of interest is noted. New-style gear
makes it easy to note logging frequencies (left
column) with approximate times, calls, names,
locations, QSL routes, etc., to the right. At a
later time, when you're cruising the band and
hear just a few letters of a call on a certain fre-
quency, you’ll find it easy to figure out that the
“AH’ was FK8AH, etc., and can hustle to make
the contact.

‘This is an easy operating tip that can bear
generous fruit. If vou like, staple the note sheet
right into your log for future reference. Try it!

THE CIRCUIT

[1] 842: Al, Z52U, says that he and some locals
will be QRV from S42U either the first or second
weekend in October—mostly CW barefoot,
Watch for long path! (Thanks WAZHZR!

[-] Nationgl Conv.: The DX Forum in Louisville
will be Oct. 5 at 4 P.M. local, starring KSLZOQ
and the TDXS 1985 Desecheo Island operation.

[ Desecheo/HI3RST: Between June 21 and
July 8, over 1200 cards for this station were
mailed direct, except for those without s.a.s.c.
or that went via the bureau. Jim assumed respon-
sibility for managing the cards in late June and
notes that considerably less than half the stations
worked requested a card, 3till need HI3RST/
KP57 Send your s.a.5.¢./request/card to Donald
Jim Shearer, WBIRN, 5985 So. Milwaukee Way,
Littleton, CO 80121-2831.

{3 YU2CK: K3GL is presently away from his
home QTH and won’t be able to handie
confirmations—please go “‘direct’’ unti! John
relocates either in California or Florida.
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When are the bands opan? These charts pradict this month’s average propagation conditlons for high-frequency circuits betwesn the U.8. and
various overseas points. One chart for East Coast to Wast Coast is also included. On 10 percent of the days of the month, the highast frequency
propagated will be at least as high as the uppermost curve (highest possible frequency, or HPF). On 50 percent of the days of the month, It wiil be
at least as high as the middle curve {maximum usable frequency, or MUF}). On 90 percent of the days of the month, it will be at least as high as
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i1 Hong Kong: During the July Radiosport
event, K5KG hoped to beat his 1984 score from
OH#B. Cards for KSKG/OH go via Kim Casr,
K5TU, 8302 Clover Gardens Dr., Houston, TX
77095, Cieorge also notes that QSLs for his
previous operations (J3ABP, OH#, 0@, VS6)
also go to K5TU,

[ SW2: 1986 will mark the 2300th anniversary
of Thessaloniki, Greece. The Greek Radio
Amateur Union, Macedonia Division, notes that
30 radio amateurs using the special prefix SW2
are planning all-year, all-band activity. For a
special award, contact at least three of the SW2
stations (or one of them, along with the Radio
Club SW2SV) and send appropriate cards to
SV2SV with 10 IRCs. QSL Mer. for SW2SV will
be SV25V, P.0O. Box 10483, Thessaloniki,
Cireece.

{J Maniteb=: The special prefix C'H has been
authorized for use by VE4s OQOctober
16-November 16 to commemorate the 100th An-
niversary of Louis Riel (whose 1869-70 rebellion
established the nucleus of the province).

[ Montserrat: This November, AJ6V will be
returning to VP2MEV to single-op in the all-
band category, CQWW CW. Ed changed his
(YTH last vear, 50 be sure to direct cards to 25811
Bstacada Dr., Los Altos, CA 94022,

{1 Peter 1: The DX Family News Letter raises
the possibility of JF1TIST having just a few hours
on Peter |, if the JA krill boat leaves in
December. It is chancy, at best, with a slippery
landing from a rubber boat. JF1IST does not
operate CW, which compounds the many
probiems. Final decisions should be made at the
end of this month.

[ New countries?: Some JAs are claiming that
BTONMN and BY#AA should count separately
for DXCC since both are licensed by the local
governments, which govern these areas
separately from Beijing.

Durable Honor Roll DXetr DL1BO, at 316357

hurries from his city QTH to the country when
prospects are good for a new ona.  HEE

QSL Corner

Administered By Joanna Hushin, KA1FO

Here is some information for those of you who
would like to QSL direct to the station location
or to a QSL manager. It is passed along as we
receive it and, therefore, may not be accurate.
The call sign in parentheses is the QSL manager.

CE3IBRA (KDTT()
C3ABBA (FSARI)
C38LBS (IIFOL)
RI2B (ONSKL)
ELGAP (JHANPE)
FoFCH (WA2ICE)
FOBAST (NSDD)
G4WBS (WA2ICE)
HHIVP (WIFJ)

HG48R. (HAYKGB)
HG48U (HASKVG)
HPIXKR (JATAGO)
HSBIYY (JASATG)
JWHEEQ (LASNM)
ODSPA P,O.B. 166373,
Beirut, [.ebanon
QGLAA (OH1AA)
OH2MM/0J8 (OHZKD

TU4BN (F6ATQ) ZCAWW (G3ZNF)
TU4BR (KN4F) ZP5JCY (LUBDPM)
T4TFM. (COTFM) ZBIKC (KIZLA)
V2A (W2IT) ZVYIACZ (PTIADV)
VZACW (WB40OSN) SB4MF (IKEDYD)
V3C (NSPDV) 7S18SA (SMIALH)

KI4RMP (VE4AKN)

QSL Manager Volunieers

WA20IZ
Kviu

Special Notes

[’1 In observance of the 41st angiversary of the
Mormandy Beach Invasion, June 1944, special
prefixes were issued as foflows: FVIPAX
(F8BO); FV6PAX (FBBO). The operation took
place on June 15, 1985,

{1 From July 7 to July 19, 1985, a group of
Danish amateurs operated from the Republic of
San Marino, T7, using the club cali T76A. QSL
direct only to OZ1HWS, P.O. Box 348, 3000,
Helsingoer, Denmark.

[J The following are not QSL Managers
TI1IFF (W9JW/4)

KH7CA (WA2ILB)

IMEVW (KB1A)

V3C (N5DDY)

DLTFT/SV/A {(W3AZD)

1 The new address of VK35 QSL Bureau is VK5
QSL Bureau, John Gough, VK5QD, Post Of-
fice, Williamstown, SA 5351, South Australia.
[0 QSL Corner, June 1985 QST, page 55, con-
tains information and addresses for ARRL In-
coming Bureaus. QSL Corner, Sept. 1985 QST,
page 63, contains information on the operation
of the ARRL Qutgoing Overseas QSL Service.
For additional information on bureau operations
(Incoming and Outgoing), send an s.a.s.e. to
ARRL QSL Bureau, 225 Main St., Newington,
CT 06111, [:2538
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MHz. Data are provided by the Institute for Telecommunication Sciences, Boulder, Colorado. These predictions, for October 16 to Novamber 15,

1985, assume.a sunspot number of 12, which corresponds to a 2800-MHz solar flux of 74.
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DX Century Club Awards

Administered By Don 8earch, W3AZD

The ARRL DXCC is awarded to amateurs who submit wnitten contirmations for contacts with 100 or more countries on the officlal ARRL DXCC List.

You may also submit cards to endorse your award in 25-count
abave 300. The totals shown below are exact credits
and application forms tor participation in the DXCC

New Members

Mixed

DER4NLIIESE JRITXRI143 PY2MIK/113
GALOHN02 JEAVDIGM13 TESEPE10
JAINIRM0G QZBEVII2Y YEZFDYHM
Radiotalephone

DLSHBLI0E I6GERIADE JE2YDGH13
EAZBTO/M16 JRITXR{142 JATWEKG31
EA4CPRM12

ow

DLANRHOS QH2BMCHDR OHZBVIASS
BTITY

WEZPA06 KaKRMO2

S5BDXCC

ABE) WBKZY HCEMD
Endorsements

Mixed

D FZGI343 HAPQIA0 OKIMM/I56
DLIBS/azEe 18TIC{183 CONAIZI347
DL1LD/333 JATQCALA2 CONANCIIE2
DLINBLMTT JAZAIRIZIZ PAAINALIZ
DIBKEI332 JAZJSFIIA FABLDIA54
DLTBKS347 JAZEMUS2S PY1APS/33Y
DLTHULIS JASFYCI317 PY2BWI329
DLAOHMES3 JALAFTIISZ SM3ICXS(336
EASNALIZY JATPLIZ1O SM4CTTI316
FHBEEFI13 JATWRI4G1 SM5BBC/336
FaDkH29 JAYEYI134 SMAEQCAN
(I3AAE/IBT JAGGPGR210 SP3BYZ201
GIFKM/359 RiFvZiaog YE3DMGCI06
GIYBH/260 QHZBCVI328 VE4IL260
HBOMOS359 QH2BMTI224 VETAHAI3Tt
HBOMX/252 QH2Q0/354 XEIVVI286
HI8LC310 QKIMPI247 ZL1ARY339
Radiotelephone

CTIFL333 53YBH/259 JAIGPGI210
CYiUAf320 HBYBIN/128 LU2DX324
DJ3QXA26 HIALEC/A09 LU3AJIWIS13
DJ92BA28 11APQ{330 LURYLAWar22
LLITZG342 161 xJr248 QAL05(334
DL1BS/270 WTICHTE CE1PPGHS0
DLTHU/348 JATOCAI329 DE2W.IL285
DLBOHI353 JARISFRI09 QHIBMGCH 72
EALILIZ3S JASFYGI21B DRIMPI340Q
EASJCHST JALAFTIAZY PARBLQUBOY
GIFKMIIsS JATPLIAS Q25EVII2
cw

DIL1BS251 GSAZFYLH3) QRIMPI299
DLTLD/202 JATKIR7S “apLOW2T

VETEIK/150 W2JWi104 WAZWS0M 16
YUREBS103 WaKKzi221 KH3F113
TEBEPN04 WoFVi124 KD4XNM51
VETAHA/296 W2KKZ205 N4FZH/t04
ONSGWI130 DE1JLXN105 W2FV60
YOBVE VEIGGE KM1D
ZL315/354 NAZNI149 K4YR/358
J5BLWIIES W2B0OK/58 KC4CT00
AB1AS204 W2FVI214 N4BOIDI270
K 1RM/336 W2RGRZI344 N4PN/326
EATCFAN52 W2GTI60 N4XR/311
EATKWDI125 W2LPEII59 W4IF1153
WIECIAM29 W2S5C1358 W4.JDI33n
W1HHM53 WaTQCI355 Ww4vuL270
WIKBI31G WA2DIGHST Wdvyiaa1
WIRL Y348 WE2YQH/330 WA4AWIPI40
WB1GGH/s00 KAWGRIZRE KSBDX/281
K2AGII326 W3CWG/358 WSDOZI319
K2BKJ/356 WAZHUPI335 WHIRGI319
K2GLI336 WASLFUME1T WhJLU314
K2JMY 343 EADJI339 WEKOI365
K20PMI150 K4LR/207 WETD/339
K2UUi325

PY2BWIS16 K2ULI324 K4JDJ250
SM3BIZ{366 KA2QYLIM49 KALAL304
SMBATNIZ24 KB2VKi302 KGCAGTI299
YRKBRUMIAS N2EGR210 WABLB/250
VOIGLG24 W2BOKMAN KVEE/251
XETVVI2A2 W2GTia08 NIED! 151
ZBELWIIS4 WAINBV/186 KASJDH/ 81
KB1BE290 WE2NICI303 NBLICA333
K2AG)I315 WICWGIIEE WEAEDIIZS
KLBKI318 K4DI318 WHAXHA23
KIIMY/243

SM4JCE56 VETAHAIZ54 WEFTEIS
SMBEQCI228 K2AGJI291 KABILI256

ry increments through 250, 10-country increments through 300 and in 5-country increments
given to DXCC members from June 17 through June 30, 1985, An s.a.5.8 wil! bring you the rules
program.

WAISPJNTE KO4XAM102 NECCX/129
K4BOJ/105 KI4WAMDS ABSO221
KDEYQ/103 KATKZSM02 KAAMOMMOO
NBEGUXI116 WDEBKT103 KCADIAOY
KTBUYMQO NYEPD{104 KOYF126
15ZJK ‘W4QHZ

KETWU312 WREFZN/226 WDBIFX/259
KGBAM202 KTNNIIZ0 KaBIL/304
NEGM/345 KB700/281 RACAKS3AG
NEJJIX/1B2 KBTGD/252 NODOKIES1
NELICI333 NTROI0 NO9ZN/34B
WEBS/I58 WIBGH/348 WaGLI3S1
WEKH/353 WIEDA/IT WaILI346
WEKTE/344 WPFRI31T WIKB/329
WEBKYT/336 WYOF/359 WOKNII347
WBIKZLS358 WTQIH/140 WarKvriss
WELOCII0 WATFIGI31E M/365
WEPT/358 KBMCR299 WAONUCQY33T
WERJI345 WBDGH/338 KAYF/162
WBRKP35G WRIINIIBS HARFPR/AS2
WBSN/A52 WBPHZI357 WECIZ1335
WETJII304 WEQYI355 WOGKLI351
WBBAF51 WEBGFZNI225 WB.JINAG4
WECCRI3I0 WREPOPSI1T WDBEMI/298
WHERON/M324 WDBAFCr207 WDBRKT/280
WEBKTE343 K7FE/303 ABGO22
WEHKYJI318 KTNN/329 HoBiLI20g
WHEQGI330 KDTFD/188 WaGLY328
WENLG/297 KDTTO/128 WERANXIIST
WBRKP/350 NTRO/M28 WOZM/353
WEHSN/05 _ WYFRIZ94 WASNUCIZIY
WABAH FTa32 WATFIGI316 WRGKLIASD
KOLJINf200 WHKNI320 W8ZM/309
WOkB/256

(continued from page 54)

West Gulf Division Convention in September 1988,
cancelled bv its sponsoring group. The Committee tnok
note of its prior mail votes approving the holding of
a South Florida Section Convention, 3t. Petersburg,
October 12-13, 1985; 2 Pacific Division Convention,
Lus Vegas, NV, November 2-3, 1985; and a Morth
Carolina State Convention, Raleigh, April 13, 1986,

E2] The next meeting of the Executive Committes
was scheduled for Atlanta, Ceorgia, on Saturday,
December 14, 1985,

13} On motion of Mr. Atkins, Deaana K. Jajliardo,
Chief Accountant, was anthorized as an additional
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signer of ARRL checks on behalf of the Treasurer.
There being no turther business, the Committee

adjourned at 5:15 P.M,

Respectfully Submitted,

Perry Willlams, WI1UED

Secretary

LIFE MEMBERS ELECTED
Awngust 24, 1985

Ronald Alexander, KDSID; Alan L. Anderson,
KA2GYL; James M. Bonner, K4UMD; David W.
Banser, N3DHJ; Richard L, Clark, K2LF; Marian J,
Cottingham, KDANP; James Kevin Davis, ADSM:
Barbara J, iDodero, WBGIZB: George Buxton, NTEZT;
Stephen M. Gilbert, WALAYS; R. Richard Crohel,
KAUS: Jenniter A. Gable, NE#M; Tom Cuthrie,
K20QGT; Lynda Hawke, KA1FKS; James (), Headlee,

KidB; Robert Koerner, WBIAUW,; Virginia E.
Koropp; . Mike Lumb, NTML: Eva I, Licht,
KA20VA; Chao H. Lin, NE5O; Alice O. Lombard,
N4DDK; Shripal P. Manilal, VU2SPM; Sheldon E.
Mann, NBDRX; Peter A, Markavage, WAICWA;
Edward L. Morgan, NM$C; James P. O’Callaghan,
DS, NY4M: D. Parthasarathy, YU2DQP; Neil J.
Remaklus, KASPGH; Peter Rimmel, KBUNP; Joseph
Rose, WAIPJIP; Lance T. Rumiield, WDSKCX; Bruce
AL Bamborski, WA1QS(G; Patricia Sanders, WEB4FAL;
Carl E. Savage, KC4HN; John T. Schoetzer,
WBYSAU; Rachel E, Sikes, KE4VS; Alan L.
Stlverman, N2DUL; Joseph J, Smalding, NGENS;
lames C. Smith, Ir., WBAMIY; Clara B. Stables,
WR4ANXR; William B. Stacy, KJEY: Lawrence
Sutter, WDSFXR; Miles . ‘luthifl, WN4X; Diane
T. Yorwaid, WDYDNGQ:; Keith 5. Walkuski,
WAIKYC; Lloyd C. Wood, NAHMD; Gary L. Zeller,
KZdH, e 3



Correspondence

Conducted By Bruce Kampe, WATPO(
Information Services Assistant

All letters will be considered carefully. We reserve the right to shorien letters selected in order to have more members' views represented. The publishers
of Q8T assume no responsibility for statements made herein by corraspondents.

NOVICE POWER LIMIT

{711 agree completely with your ideas on
Novice enhancement, with the exception of
the **high power”’ limit at HF. I feel if a non-
Novice wants to operate in the Novice seg-
ment, then he or she should be bound by the
Novice rules. The Novice has to compete with
enough problems on 80 and 40 from nonham
activities. Why make it more difficult than
it already is? What would be the next step:
phone and RTTY operations for non-Novices
in the Novice bands? We non-Novices have
our own bands for kW operations.

The rest of the proposal is great and may
accomplish its goal, but the high-power limit
would be very detrimental. Keep up the good
work! —Thomas L. Mahoney, K3CI and
Andrea R. Morales, KASTNF, Texas City,
Texas

[Editor's Note: In its reply comments to the FCC
regarding the Novice expansion proposal, the
Laague modified its transmitter-power specifica-
tions to 200-W PEP output for all amateur
licensees operating within the 80, 40 and 15-meter
Novice subbands.]

EXAM FEEDBACK

Il After having given four volunteer ex-
amination sessions here in Hilo, I really feel
you folks are doing a fantastic job] All of our
test sessions have gone very smoothly, thanks
to the efforts of you folks back there in New-
ington, I want you to know your efforts are
noticed and appreciated.—Army Curtis,
AFHSP, Hilo Hawaii

DIGITAL REPLY

] With reference to the comments made by
WDSELJ, Jack Coffee, in August 1985 QST
regarding the protiferation of RTTY mailbox
and MSO systems on 20 meters, [ have to ad-
mit that what he said has some merit, and I'd
like to add a few comments of my own.
The fast few “*Christmas’ holidays have
put a tremendous burden on 20-meter RTTY.
1t seems that everv ham that received a
VIC-20 or Commodore 64 as a present
decided to put it on the air, and the QRM
caused by these additional stations has really
been something. And they, like me, are cer-
tainly entitled to put them on the air,
Those of us who have been running real,
viable mailbox or MSO-type operations since
1978 have really tried to work with others,
but I have to admit that it’s been unproduc-
tive. The two groups that really have been the
mainstay of 20-meter RTTY are the “*Na-
tional Autostart Frequency’ on 14.0877 MHz
and the *‘International Maiibox Frequency”’
on 14.0975 MHz. These two groups are the
oldest running RTTY groups on the air today,
and they have helped many a ham get started
in RTTY. They have also been instrumental
in many of the state-of-the-art RTTY elec-

tronics we have today. These two systems
operate at 74 bauds (100 WPM), which helps
to speed the traffic along, as there are many,
many users from all over the world, The
14,0975-MHz group has 17 computerized
systems on at present, and there is seldom a
conflict. An unwritten gentlemen’s agreement
exists among the users, so there is very seldom
a tajor problem. 1 krniow personally almost
all of the users of both groups, and have
found them to be really fine operators, con-
siderate to all and willing to help anvone who
requests it.

These two groups have come a long way
in furthering the state of the art for RTTY
on the high frequencies and also on VHF,
Their expertise and capabilities have been
responsible for all the new methods and
equipment we have today. Where would
AMTOR and packet be today without their
knowledge? What new equipment would be
available from manufacturers without their
ideas and suggestions?

We have all seen the inconsiderate
operators who are running illegal beacon
operations, breaking into Q80s with the
claim that others are ““illegally’’ operating on
““their’ exclusive mailbox/MSO frequency,
and those who cause malicious QRM. But
keep in mind that these are the same *“lids™
who do the same on CW, S8B, etc., and are
not restricted to RTTY alone.

By and large, most RTTY peopie are
courteous and run legal operations. Those
people who run mailboxes or MSOs with a
beacon usually disappear after a few weeks
on the air, as the good operators have learned
a long time ago not to bother with them.

Mailboxes and MSQs are a very viable part
of RTTY operations on 20 meters, and are
here to stay, They are a very important ser-
vice to the ham fraternity. Keep in mind that
they are also used by NASA, the FCC, MARS
and the military. [ believe that the time has
come for the ARRL to recognize the existence
of microprocessed RTTY and to have a sec-
tion in QST dedicated to this mode.

It is also time for CW and RTTY operators
o learn that they have fo live together in the
very small section of the bands we both
operate in, CW has been slowly sliding up to
14,100 MHz, as their part of the band is also
getting crowded, yet I have yet to hear of a
RTTY station going down into the CW por-
tion. (I do not mean to imply that this has
never happened!)

If you have a RTTY-related problem we
might be able to help you with, ¢’mon up to
14,0975 MHz (74 bauds, with shift on L3B)
and let us know. We are active 24 hours per
day, seven days a week, with over 300 users
worldwide (many with exotic calls).

Don’t fight us—join us and let us help each
other achieve not only state-of-the-art equip-
ment, but state-of-the-art operations, Let's
show the world how professional we can

be.-—Jerome Trichrer, WA LIUF, New Haven,
Connecticut

FREEZE CW

[ My first Amateur Radio license, a
Commerce BPepartment “Temporary
Amateur’” ticket issued in 1928, specified the
authorized mode of transmission as *‘slow
speed telegraphy.” Through personal
preference, T have stuck to this mode prac-
tically all of my ham radio life.

in their wisdom, the FCC continues to
authorize CW emission on all frequencies
within the HF ham bands as a last-ditch mode
of communication that will get through when
all others fail. True, certain subbands have
been allocated to telephone over the years, but .
CW continues to be authorized in these
segments as a reliable backup when voice
communications break down temporarily.
This, I believe, is as it should be, since 1 have
vet to see such provision maliciously abused,

In addition to FCC regulations, there is 1
gentlemen’s (and ladies’) agreement effec-
tively confining teletype, AMTOR and other
recently developed modes to certain band
segments, which have been moving ever closer
to the *‘straight CW*’ region, penerally
toward the low frequency limit of each band.

It would seem appropriate and, in my view,
desirable to preserve the following band
segments for straight CW work; in effect,
““freezing’’ them about where they are now:
1800-1825,  3500-3650, 7000-7075,
14,000-14,075,  21,000-21,100 and
28,000-28,200 kHz,

Also, how many “*keyboard”” ops have a
hand key or bug permanently wired into the
keying circuit in case of computer
breakdown? Not many, 1 think,—Clarke F.
Koffke, KBOB, Grand Island, Nebraska

BAD APPLES

{1 Last night, as [ was tuning through
80 meters, | came across an argument. Ap-
parently, two amateurs were claiming the fre-
quency was theirs exclusively and that others
should get off the air. Half the time, they were
talking over each other and adding more
power.

I was demonstrating ham radio to a
younger person at the time, How could [ reply
ta, **This is worse than CB. At least there I
don’t need a license to listen to others argue!®

I had no explanation since these
amateurs—and [ use the word in this case
loosely—hold Extra Class licenses! Is this any
way to attract new hams? | remember when
Amateur Radio stood for thoughtfulness,
diplomacy and fellowship. | realize that every
barrel has a few bad apples, but at least keep
it off the air!l—Kenneth Hout, KAILEF,
Everett, Pennsvivania ¥
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The World Above 50 MHz

Conducted By Bl Tynan, Wax0

Send reperts to P.O. Box 117, Burlensvills, MD 20868,
or call 301-384-6736 to record late-breaking information.

Long-Haul Sporadic E At 50 MHz—It’s For Real!

17 there were any lingering doubts as to the
ability of sporadic-E propagation at 50 MHz
to extend far beyond what has been recognized
as double-hop distances, the events of this past
summer’s season should dispel them. Note the
distinction between sporadic E, or E,, and F2,
The latter commonly produces single-hop
propagation of about 2500 miles and multihop
propagation that can stretch around the globe,
The intense E-layer ionization, which we call
sporadic E, produces single-hop ranges of up
to about 1200 miles, The difference is due o
the beight of the two layers, The E layer is at
about 60 miles above the earth, while the
F region can be 150 to 250 miles,

Evervone who was active on 6 meters during
the “*golden” years of 1979 through the spring
of 1984 has fond memories of [DX signals con-
ing from strange countries half a worid away.
That DX was a product of the FZ layer, which
is formed by ionization produced by wltraviolet
radiation emanating from the sun. The amount
of ultraviolet coming from the sun varies with
the solar cycie, During vears when there are
few sunspots, that radiation is lower than it
is during years of high solar activity, During
those years af_the bottom of the solar eycle,
stich as we are presently experiencing, the F2
layer is less jonized, and thus the frequencies
it will reflect back to earth are lower than those
during high-sunspot vears, This is why we are

no [onger encountering 2 DX on 6 meters
during the fall, winter and spring months. It’s
aiso why 10 meters and even 15 are almost
cdead these days. Take heart, however, E2
ionization will increase in about 3 to 5 vears,
perhaps enough to again furnish worldwide
G-meter DX, One cannot ¢ount on this,
however, as solar cycles vary, Not all are as
good as the oite we have just been through.
One thing is certain. The higher HF bands,
13 meters, 10 meters and the new [2-mefer
band will be alive with signals about 1989, if
not sooner.

The cause of sporadic E is, at present, not
completely understoad. One factor that com-
plicates finding an explanation for it is that
there appear to be several types. Some
evidence suggests that one type, known as
mid-latitude E, forms above particularly in-
tense weather systems, such as thunderstorms
and tornadoes. Particularly those
thunderstorms that reach very high altitudes
(50,000 feet and abover appear to be
associated with this type of E,.

An extensive paper on the subject of mid-
latitude B, and its possible cause, by Mel
Wilson, W2BOC, was published in December
1970 aird March 1971 (ST, Another article on
the subject, particularly addressing B, at
2 meters, further supported Wilson’s theory

of a connection between intense weather
systems and mid-latitude sporadic E. It was
written by Jim Stewart, WA4MVI, and
appears in February 1984 ()S7. Whatever pro-
duces this heavier-than-customary jonization
in the E layer seems to be relativelv inde-
pendent of solar activity, 1t is generaily a sum-
mertime phenomenon, but there also exists a
kind of miniseason in late fall and early winter.

Another type of E, is known as auroral E.
It is more prevalent at higher [atitudes, and
usually occurs during or after an aurora.
Auroral propagation, as most VHFers know,
is characterized by buzzsaw-sounding signais
that generally peak in a northerly direction,
regardless of the true direction to the station.
Since auroras are caused by particles arriving
from the sun interacting with the gases of the
upper atmosphere, and because the frequen-
¢y and magnitude of such particle eruptions
depend on solar activity, aurcras and auroral
E do tend to be less freguent and not as in-
tense during low-sunspot years.

This diseussion of long-haul k. propaga-
tion will be continued next month. Inclnded
will be a number of instances in support of
its existence and a plea for governments not
currently permitting $0-MHz amateur opera-
tion to make provisions so that their amateurs
can participate in gathering data on this in-
terasting and important phenomenon.

ON THE BANDS

6 Meters—The July 30 B, upening between the
Fast Coast and the British [sles certainly ranked
as one of the greatest thrills in this conductor’s
37 years on 6 meters. Prior to it, in my wildest
sIreams [ had hopes that maybe, about 1990, 12
and longer operating hours for the G stations
might team up to let some of us North American
f-meter enthusiasts add a few UK., countries to
our 50-MHz DX rosters. | even harbored a faint
glimmer ot hope that some of us in the Mid
Atlantic states might be abie to work one or two
(3 stations on a tlecting E, opening. As reported
last month, one such E. opening took place
July 2, But who would have thought that a much
higger one would occur again so soon, and so
late in the season? On top of that, it was a long
vpening, lasting upwards of two hours. It was
«lso very widespread, stretching from New
England to northern Florida, Although this time,
unlike previvus European E, openings, the Is
did not participate to the extent that those of us
farther to the south did. Most northern stations
report hearing only a few very weak signals. But
those of us in the Mid Atlantic states fared much
hetter, WACKD, in the Virginia suburbs of
Washingion, made his tirst 6- to [0-meter cross-
hand contact at 21522 and went on to work four
(3 stations via that mode prior to 2230, when
those with special 6-meter permits are allowed
to hegin transmitting on 50 MHz. After that,
Bob went on to work another 14 [J.K. stations.
Another busy individual was KB3QM in
Delaware. Ron was racking up G contacts at a
rapid rate. I can’t complain, After being alerted
hy a phone call from WA3DMPF, eight (s plus
Cei3YHLU and GW4BCD now grace the W3IX0O
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log. Three new countries in about an hour isn’t
bad on any band! Farther to the south, W2CUK
writes from Myrtle Beach, SC that he worked
VPYGE at 23027, {oflowed by etght Gs, the last
at 2327, At 0130, Tom picked up a new state by
hooking up with Denver OM/XYL team
NUEAQ and KAGNNO. These contacts were
tollowed eight minutes later by WoRXQ. Quite
an evening—working from Burope to Califor-
niz via 6-meter E, in the space of a few hours!

From the perspective of the 1J.K. operators,
G3COT reports nine W QSOs between 2230 and
O0FZ. Brian lists W4CKD Virginia, K2MUB
New York, K3IACR and W3O Pennsylvania,
KB3OM Delaware, W2HFI New Jersey,
W2CUK/4 South Carolina, W3X0 Maryland
and KA4DVH Florida. He says he heard
10-meter signals from W3 beginning at 2145 and
completed a crosshand contact with W4CKD 18
minutes later. Also attesting to the wide-
spread nature of the opening, this conductor
heard a 0 calling vne of the G stations, although
the British station came back to a W4, Aithough
no contact resulted, the fact that propagation
was extending to the Midwest at all is
encouraging.

This was not the last of the E, openings be-
tween North America and Europe. A few days
later, on Aug. 6 about 2245Z, 4 gumber of
stations were able to work crossband with
BEA4CGN. The information 1 have indicates that
KIZFE, KIZMUB, WAIOUB, WAIUQC,
W2CAP/1, W3IO and perhaps others were in
on this one, These contacts took place during a
very infense E; opening in which Connecticut
stations were able to hear KITOL and KAIPE
i Maine with very lond signals via direct E,.

What appears to be a good example of auroral

E is reported by WDSFFC Lake Station, [N.
Russ says that at 07152 fuly 27, he worked
KL7NO in Fairbanks, AK. Signals ran from $2
to 89 with aurora modulation at times, Openings
such as this between the upper Midwest and the
Northeast o Alaska have been reported
previously. They usually follow an aurora and
normally occur quite late at night.

As noted last month, there is encouraging news
ol a 6-meter allocation for our G friends. It has
been announced in the British Parliament by the
government official responstble for tele-
communications that UK. amateurs are to be
allocated 50.0-50.5 MHz. No mention was made
as to when or whether operating time restrictions
will continne to apply, however. ‘1his is the first
step in what may be a long process, but it is good
news indeed. A couple of hundred 11.K. stations
on the band without time restrictions should
make for some interesting times for many
f-meter operators on this side of the Atlantic as
well as in many other parts uf the world.

Stay tuned!

The Other Bands—1t’s the West Coast’s turn for
some really big news for 2 meters wnd the higher
bands, CGnee again, the tremendous duct that
forms from the California coast to Hawaii is the
producer of very exciting contacts. The first
opening occurred over a two-day period,
July 12 to 14. What made it unique was not only
the fact that it stretched from the Mexican border
to well north of San Francisco, but that it also
extended quite far inland, Previously, these ducts
have stopped almost at the shoreline, This time,
stations in the San Bernardino area, 40 miles east
wf Los Angeles, and in communities on the east
side of San Francisco Bay and beyond were able



23- and 13-Cm Siandings

Listings are call, state, number of states worked, number of call areas worked, number of grida worked and best DX in statiste miles tor farthest tarrestrial contact. Gall areas

are the 10 continental U.S. gall areas plus KL7 and KH8, plus VE and XE cail areas, plus other OXCG countries not located within the borders ot the U.S,,

Canada or Mexico,

Thoss not sibmitting updates o showing an interest in being listed In the Standings over a two-year period, are subject to being dropped. Cornpiled Aug. 15, 1985, Deadline

for next update is Feb, 1, 1986,
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WISZi1  MA 16 8 34 — KAQIF
K1FO CT 14 620 468 WAANXY
KIPXE CT i3 § — 448 WalYH4
WiJA MA 12 7 26 B55 KANTD
WAIJOF  MA 12 4 18 T2 WS4F
1RIL MA 16 412 372 K4KJP
P! - 2 +
WIGKX ~ MA 6 3 — 200 s
K2UYH! N4 20 9 — 770 WEDFU
WALTM! M) 17 6 — 770 WASTKL
WavVG NJ 15 625 537 K5DHU
W2DWS NJ 15 6 — - WBBAEY
K2YCO  NY 11 8 — 570 WASVJB
WIEVJ NY 10 6 - 426 KAMWH
KZJNG  NY 10 4 -~ 305 WEHPT
W2PGC  NY & & ~ 473 KASF
WAZFUZ  NY 3 — 125 WSLUWE
WAZEUS NY 4 5 .- 320 N4JS/5
N2BJ NY 4 3 — - WS5ACI
K20v8 NY 8 2 — 135 WBSLET
WARJUF  PA 14 520 300 NSBBO
WA3SNZL MD 11 7 — T80 KSLLL
WaHMU PA 11 5 — 300 W5LDV
K3IUV PA 9 4 — 200 WBLKG
we Biiin g
walp 5 3 el
tSome contacts made via EME
“Silent Key asHnK
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7 5 . 274 WBKGS 3 02— 362 WBMDL  MN 2 2 - 34D
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22~ &M WEENMT 52 208 KHEHME 2 2 2402
" B — 150 VEILNX 7 518 -

21 50 KCBAS 11 13 X
20 23 49 1073 NBTX 1 1 = 112 VEAMA 3 § 8 475
0 4 - 1071 KIGNWT AZ & 3 6 428 XE2BC 11— 5%
7 313 600 NGNBF UT 4 2 — 295
5 313 1112 \Jvugﬂsgn ﬁ% g 21’ 2 403 13 Cm
B {12 - - o _
AN S, Wrllx Az 3 1 a0 wam a3 31 oo
4 3 - 952 WaYlo ML 16 12 30 551 WASAXY FPA 6 311 194
PR (BRBKC RIS WASIUF - FA 5 310
3 2 - 150 WABTXT OH 12 7 — 530 WeHHIE TN 7 5 6 582
3 2 -~ 720 — p WALAHGN® TN & 4 & 508
3 WBBPAT OH 4 3 405 )
32— ‘ 4

2 467 WazIH L 20 8 — 700 WBSLUA TX 4 215 508
A WBOSNR IL 13 716 TR0 jaovis Ix 2 1 & 1%
2 2 31042 Walp IL 5 4 — 780 KSPJR Ok 1 1 1 211
2 7 B4y Wy o g WASDBY TX 1 1 1 &8
g %: gg WIAAG L 2 2 — 350 WARTXT OH 3 3 4
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11— 57 WORAP 1A i1 4 14 678
11— 368 WBPDRL KS & 219 -
14—~ 290 Wi MO 4 2 — 425
11— 250 KBALL ND & 2 — &83
— e 1088

to join in the fun, Both KH6IAA and KH6HME
set up shop 8000 feet up on the side of Mauna
Loa. KHALAA says the fact that they were about
Y% mile apart restricted their operation
somewhat. When they both operated on the same
band, they had to take turns working each
California station. Al also had to return to Hilo
early Saturday afternoon because of a previous
commitment. Nevertheless, he managed abont
40 80s during his stay on the mountain.
KH6IAA’s 2-meter setup consists of an 1C-211
to a 100-W amplifier and an ¢ight-element quagi
about 12 feet above the lava flow. He reports
that one of the high spots of that session was
KH&6HME’s completing a 23-cm SSB contact
with N6CA. Paul had worked Chip last year for
a new world record on the band, but on CW only.
K6QXY, who is well situated at a site 2000 feet
above sea level near Santa Rosa, 50 miles north
of San Francisco, says that both KH6HME and
KH6IAA were in with very strong signals for
16 hours, with KH6HME especially strong on
70 cm. N6AMG, who is 4t his new site at El
Sobrante at the nportheastern end of San
Francisco Bay, reports first hearing the Hawaiian
stations on 2 meters and later on 70, Probably
the most inland station to make the grade on
2 meters was WEYKM at Pine Grove, about
40 miles southeast of Sacramento and some
100 miles from the coast. He was certainly helped
by his QTH at 3000 feet above sea level. In
Southern California, the honor for being the
most intand station appears to go to K6PVS, who
is located at Hesperia, about 20 miles north of
San Bernarding, He may also hold the 2-meter
DX record for the W6-to-KH6 path with a
distance of approximately 2550 miles.
KH6HME, when he ran out of amateurs to
work, spent some time tuning the 88- to
108-MHz FM broadcast band. He found full-
quicting signals on every channel and many that
were several deep with West Coast stations.
The whole thing repeated July 28. Although
it didn’t last as long this time, KH6IA A says that
it, too, included stations much farther inland
than was considered normal in other years. Once
again, he racked up about forty 2-meter contacts.
Al notes the interesting tact that polarization
seemed to be preserved. Many think that once
a signal traverses a long tropo path, the polariza-
tion can be almost anything from what it began.

The 23113-cm dual feed 9-faot dish at VE4MA,
The array of sixteen '19-element RIWs for
70 em is in the background.

In this case, however, turning the quagi vertical
aiways resulted in poorer signals for SSB stations
bt improved those from stations operating on
FM. The duct has opened again on several days
since. The most recent, as of Aug, 15, when this
section of the column was being wrapped up,
aceurred late in the evening of Aug. I4. Unlike
carlier openings, N6AMG notes, this one ap-
peared to be confined to the north, The Southern
California stations heard nothing, Once again,
KH6HME’s 2-meter signals were heard first,
followed by the 70-cm beacon. foel says that,
on this oceasion, WASLHD at Fairfield was able
to make a 2-meter contact with KH6HME.
Fairfield is all but in the Sacramento Valley, with
three mountain ranges between it and the coast.
An interesting sidelight took place during one
of the openings. Both KeQXY and NeCA

reported hearing each other on 70 em while both
had their beams zimed at Hawaii. It would
appear that some kind of tropo backscatter is

responsible for this. The distance between two
stations is about 400 miles.

The other end of the country was not without
its tropo excitement. Qur stalwart reporier,
KI1FQ, details 70-cm activity throughout the
month of July. By far the most outstanding night
was the 19th. For this occasion, Steve lists some
13 different stations, from WBAWMO Missouri
(EN30, at 1094 miles away, to those he can hear
almost anytime, like WA4SBC Norfolk, VA, at
365 miles. On this night, however, WA4SBC's
signal was 90 dB above the noise! Another
ouistanding 70-cm signal was that of K9HMB
in Illinois, at 790 miles. Frank’s signal peaked
At 8% plus 10, The activity that night indicated
that news of band openings does get around.
Steve wishes for higher activity on other nights,
when conditions are not quite as outstanding but
can stilt support good long-haul QS50s. He notes
many other July evenings on which signals from
up to 400 miles away were 50 dB above noise
but there was little activity. On such occasions,
he often spends his time watching, in amaze-
ment, DX UHF TV signals. K1FO urges, in par-
ticalar, that the UHF Cuatest be given more
publicity.. He notes that the bands were good
during this year’s affair but the Test would have
been more fun with greater participation. I’ try
to build a fire or plant a seed or something next
year, Steve,

WRADERL reports on 23-cm tropo activity
from Kansas. Pete says that during the evening
of Aug. 3, 5t. Louis station NOIS was workable
despite that station’s relatively low power. A little
later, WD&ISK in Ohio (EM79) was worked.
This distance is about 685 miles. On the 11th,
good S5B QS80s were heid with K9HMB and
NOKC (EN52). These were followed by a CW
contact with WAIFWD Wisconsin (EN53). Pete
says that 23-cm activity in Kansas is still rising,
with WAORT and WBOYSG being the latest to get
on.
'The fine tropo conditions have been smiling
on the packet-radio contingent as well as
devotees of other modes. WB4KXB reports that
on the evening of Aug. 13 he and several other
central Tennessee stationy were able to connect
with WBRFQ, WABUSOQ, AD8[ and NBAJD in
the West Virginia-Ohio area, over a mountainotss
200-mile path. Several digipeaters were involved
at various times in three hookups. =)
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FM/RPT

Conducted By Stan Horzepa, WATLOU
75 Kreger Dr., Wolcott, CT 06716
CompuServe 1D no. 70645,247

You Will Like 220, Too

Is this the golden age of 220 FM? The
popularity of the 220-MHz band is greater
now than it has ever been. 'There are more
220 FM repeaters and more 220 FM users
than ever before. The variety of 220 FM
equipment is at its peak, with both portable
and mobile transceivers to choose from. And
all this, despite the fact that the band has for
vears been under continuous attack by the
spectrum bandits from other radio services.
Sa, how does one account for the popularity
of 220 FM?

Two-Meter Spill

Certainly, the spitlover from 2 meters ac-
counts for some of the 220 growth. [n most
metropolitan areas, 2 meters is packed.
Anyone desiring to put a new repeater on the
air had better look elsewhere, and 220 is often
where they look. As 2 meters is crowded with

repeaters, it is also crowded with users. Those
who do not Tike crowds move up to 220,
where life is a little more relaxed. It is like
moving from the city to the suburbs. Once
vou get a taste of life in suburbia, you may
nevet return to the city, and you too will
become a staunch supporter of 220, They are
so dedicated to the cause they have their own
newsletter called 220 Notes (215 Villa Rd.,
Streamwood, [L 60103), published and edited
by one of the greatest aficionados of the band,
Art Reis, K9XI.

Besides the less-crowded lifestyle, propaga-
tion is another attraction of 220, It is similar
to 2 meters, with the advantage that the anten-
nas used are smaller. A quarter wavelength
for 220 is approximately seven inches shorter
than a quarter-wavelength antenna for 2
meters, vet both provide the eguivalent

geographical coverage, all else being equal.
And under certain circumstances, the ether
may favor 220 over 2 meters. According to
The ARRL Operating Manual, **Signals on
220 seem more favorably suited to inversion
openings than 2-meter signals.”’

Spectrum Bandits

What about the possibility of losing 220
altogether? Every time there is a threat to
reallocate 220 to another radio service, the 220
users band together, gather support from the
rest of the amateur community and manage
to eat back the spectrum bandits, As the
popularity and use of 220 continues to in-
crease, the spectrum bandits are losing one
of their main arguments for swiping the band:
lack of use. There no longer is a lack of use
of 220, leaving no room for the spectrum ban-
dits. But there i3 still room for you.

KANSAS CITY-AREA COORDINATION

Having received a majority vote of confidence
of the area coordinated-repeater operators, the
MO-KAN Council of Amateur Radio Clubs in
early July reaffirmed its established frequency-
zoordination authority for the Kausas City
metropolitan area consisting of those counties
in Kansas and Missouri where MO-KAN is cor-
rently the representative body of Amateur Radio
organizations. Also, MO-KAN is formulating
written procedures to ensure equal representa-
tion of all amateur repeater operators.
MO-KAN’s jurisdiction encompasses the
kansas counties of Douglas, Johnson, Leaven-
worth, Miami and Wyandotte, and the Missouri
counties of Buchanan, Cass, Clay, Clinton,
Jackson, Johnson, Lafayette, Platte and Ray.
Correspondence and requests for frequency
coordination should be seat to MO-KAN Coun-
¢il of ARCs, Repeater Cootdination Commit-
tee, P.O. Box 1024, Kansas City, MO 64141.

MISUSE OF SIMPLEX AUTQPATCHES

The following appears in the July 1985 issue of
the Repeater Coordinator’s Newsletter,
“I’'m upset! I'm upset about manufacturers’

a1,

Strays ‘a$

I would like to get in touch with. ..

[ anyone with 2 capy of the Chandler high-
speed typewriting course. Ray Beningo,
WA2GTY, 1353-99th St., Niagara Falls, NY
14304,

QST congratulates. . .
1 The following radio amateurs on 60 vears as
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advertisements in some amateur magazines
which promote their products, but make no men-
tion of the ease with which our rules can be
violated by the uneduocated use of their devices.™
So starts a letter from Gary Hendrickson,
W3DTN, secretary of The Mid-Atlantic Repeater
Council (T-MARC}). He discussed & problem that
many coordinators may be starting to
experience.

Gary continued, *Take, for example, the ads
for ‘simplex autopatch’ attachments, No men-
tion is made of the requirement for proper con-
trol of the fixed station to which their box will
e attached.

I think these companies are doing the entire
Amateur Radio Service, and us frequency coor-
dinators, a great disservice. Yes, some of them
describe the control requirements in an attach-
ment to the instruction manual, but, by the time
the purchaser has read the attachment, it’s too
late. The money has already been spent,

““As one manufacturer’s representative ex-
plained at the 1985 Dayton Hamvention, they
have only had one person return the device for
a refund because he couldn’t comply with the
rule requirements. 1 leave it to your imaginations

ARRL members:

® Robert L.. Van Osdol, WSALW, of
Morrison, [Ninois

® Karl T. Dreher, WAWOQ, of Denver,
Colorado

{-] The following radio amateurs on 50 years as
ARRL members:

* W. Raymond Burrows, WAZFLT, of
Verona, New York
& Richard C,
Arlington, Virginia

¢ Walter Bernath, K4UAS, of Winston-Salem,
North Carolina

Dunbham, WIEWF, of

what the rest of the purchasers may do with their
‘devices,’

**[s there anything we can do to improve this
situation? Perhaps more public education, such
as in the FM/RPT column in Q87 needs to be
undertaken. And finally, we need to let the
manufacturers know that we think they are
sabotaging our efforts, and we don't like it.”

REPEATER LOG

According to reports received in July, repeaters
were involved in the following public-service
events: 15 weather emergencies, & medical
emergencies, 23 vehicular emergencies, 5 fire
emergencies, 26 public-safety events, 21 drills and
alerts and 3 power failures.

The following repeaters were involved
ifollowed by the number of events): W3AVEK 1,
NIAFX 1, WAPFYA 2, N8CIY i, WABEFK 1,
W3IGV 1, WB4LAIL 15, NSACV 5§, W3VER 13,
KG10 12, K8DDG 20, W7HSG I, KTOMR 4,
WASLVT |, WB6MFV 1, WAGYGD 1, WENBJ
1, K6VDS 1, WIQYQ 1, W8RBI 1, KIFFK 2,
NBCV 4, WSDC 2, WASURE 1, WeMXW 2,
W2VL 1, WB2NHO 1, WB2WHH 1, WB70PZ
1. L=

* I ewis Kanoy, W4DCW, of Winston-Salem,
North Carolina

* Ellicott Valentine, K4JO, of Pfafftown,
North Carolina

* Willard Conrad, K4BE, of Winston-Salem,
North Carolina

* Walter Arndt, of Poulsbo, Washington

L'l George M. Erickson, WSPOG, of Waco,
Texas, on being elected Master of Waco
A.F.AM. Lodge 92.

£ Billy D, Smith, KASRDY, of Waco, on being
elected Junmior Warden of Waco A.F.AM.
Lodge 92,



The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave., Millington, NJ 07946

2304-MHz NEWS

Ron Stefanski, W9ZTH, has written with in-
formation on 2304-MHz activity in his area
of Illinois. After imitially building his
2304-MHz equipment, he found little local ac-
tivity, so he built a portable station. With the
help of WSPBP, who took the equipment to
NW Indiana along with a 4-§t dish, two con-
tacts were made from different sites at a
distance of about 30 miles. This took place
in November 1984. In December, the equip-
ment was moved to the QTH of WAYHOH,
in Racine, Wisconsin, and an 88 contact was
made with that state. Since that time,
WOIZIH's station has been upgraded, and now
consists of a Tx giving 50 W of 588 or CW
and a 4-ft solid Andrews dish. States worked
to date include Ohio, Michigan, Missouri,
Wisconsin, Indiana and Tennessee, The por-
table station is now at WB@ZJP, in St. Louis,
in conjunction with a 3-ft dish, and is used
nightly to provide skeds over a 260-mile path.
Ron’s most recent success was a contact with
W4HHK on the evening of July 18. Signals
from 'HHEKs 18-ft dish were 89+ 5, Also
heard on the same evening was NdMW, Ron
is continuing to improve his station, and
is currently looking for construction in-
formation on a 2-tube cavity amplifier for
2304 MHz. Can anyone help?

10-GHz NEWS

Fred Maberry, NSBBO, of the newly formed
Texas Hill Country Microwave Society, has
written with news of 10-GHz activity in his
part of the country (the San Antonio area).
Activity started in late 1983, when he and
Frank Davis, W5VDS, started looking at the
topography of the Texas hill country and
plotting suitable microwave paths based on
the W5VDS QTH. Two TR10GA Guanplexer
transceivers from Advanced Receiver
Research (ARR)—one 35 mW and one
11 mW—and two dishes—one 30 in and one
48 in—were obtained. The first real contact
was made on 1/21/84, over a 12.8-km path.
By mid-1985, a number of people were
showing interest in 10-GHz work, and so the
Texas Hill Country Microwave Society was
formed. As of July 1985, W5VDS, NSBEBO,
K5BTS, W5BLB and WDS3EEE have 10-GHz
capability, and N5SBXH and W5FZH are
developing equipment for the band. W5FZH
is also obtaining topographic path informa-
tion, with the hope of developing a computer
data bank of this data.

On July 11, a group consisting of K5BTS,
WSFZH, KASASZ and NSBBO set up a sta-
tion at Devils Back Bone, Texas, and worked
W5VDS at his home QTH, over a 17-km
path. Contact was made immediately using
the dishes. Horn antennas were also tried, but
with little success. KSBTS was using a new
search-and-lock local-oscillator AFC unit in
his RXM30VD duplex transceiver (ARR).
The SLO1VD swept locat oscillator AFC unit
(ARR) is apparently designed to work with
the ARR transceivers or any varactor tuned
cavity with an available output signal whose

level is proportional to received signal
strength. The group was impressed by the
unit’s performance.

Fred comments that plans are afoot for
longer paths this fall and perhbaps some
“‘building bounce” paths around downtown
San Antonio. It sounds like an active group
is assembling down there, and ['m sute Fred
would be glad to hear from others in the area
interested in 10-GHz work.

24-GHz DX

In the December 1984 New Frontier column,
I reported a 331-km contact on 24 GHz that
took place on August 11, 1984, In a recent
letter, 145N points out an earlier contact made
in the spring of 1984 between 14BER and
[3801], over a path of 290 km. This contact
has been acknowledged by Region ! JARU,
but I have no other details at this time. 1f this
information is correct, it would seem that this
contact would be eligible for the M/A-COM
award for the first contact over 250 km on
24 GHz. More details on this as [ receive
them.

INTERNATIONAL NEWS

DL7QY, editor and publisher of DUBUS (a
leading German UHF/Microwave publica-
tion), has come out strongly against the new
Maidenhead locator system. He claims that
83% of his readers agree that the system is
not as efficient under difficult conditions as
the old European (QRA) locator system.

The new system was introduced to enable
a worldwide locator to be established, and
that particularly benefits amateurs in the
U.S., where there was no previous system. [
view of the fact that many Europeans are
going to change over to the new system, the
least we can do is know and use our locators
here in the U.8. Do you know yours? If not,
see Januvary 1983 QST, page 49, for how to
obtain it.

EUROPEAN MICROWAVYE DX

As an example of what is possible on the
higher bands, the following report comes
from the RSGB Microwave Newsletter:

On June 23, G3ILQR worked DCIXO at
500 km on the 3, 6 and 9-cm bands. The
report on 10 GHz (narrowband, of course)
was 559. He then went on to work DCYXG
at a distance of 545 km on 3 and 6 cm,
DC4BK at 521 km on 9 cm, and DFSLN at
620 km on 3 cm and 6 cm. The report for this
last 3-cm contact was 529!

Another notable DX contact was between
G6LE and EA6XS on 23 cm at a distance of
about 2700 km on June 29,

1296-MHz BIBLIOGRAPHY

A couple of articles, both by Peter
Laakmann, WB6IOM, were inadvertently
dropped from the 1296-MHz bibliography
published in the August installment of this
column. They are as follows:

“‘High-Power linear for 1296 MHz** (500W),
Peter Laakman, Ham Radio, Aug. 1968,
pp. 8-17.

“16 ft Parabolic Dish Antenna,” Peter
Laakmann, Ham Radio, Aug. 1969.

47-GHz NEWS

The world record 47-(GHz contact between
HBSMIN/P and HBIAMH/P was reported
in last month’s column. More details on the
equipment used follow:

HBOMIN—23.5-GHz VCO from
MA/COM, 25-mW output; doubler; and a
mixer using MA40406 Schottky diodes. Out-
put on 47 GHz was approximately 2 mW. IF
at 30 MHz with 75-kHz bandwidth. Anten-
na: 60-cm parabola. Note that this equipment
wili be included in the upcoming ARRL
{/HF/Microwave Experimenter’s Book.

HBYAMH—47-GHz Gunn oscillator with
10-mW output. Mixer using MA40406
Schottky diode., Antenna: 40-cm parabola
(lampshade!),

24-GHz transceivers were used to align the
antennas prior to the 47-GHz contact.
Because of weather conditions, however,
precise aiming was not needed, as signals
could be copied at beam headings + 3 degrees .
from optimum with little signal loss. This was
presumably due fo precipitation scatter from
light snow falling at the time.

GEOSTATIONARY SATELLITE
EXPERIMENTS

Recent information from Stephen Dutka of
the Public Service Satellite Corsortium and
Don Bremer, KB6LO, outlines an opportuni-
ty for amateurs to take part in a NASA
geostationary satellite experiment.

The Advanced Communications
Technology Satellite (ACTS) will provide
transponder time for two years, beginning in
1989, for experiments inivolving earth-station
evaluation, rain attenuation, propagation,
etc. Much of the ACTS technology is designed
around digital signals in a switched satellite
time division multiple access (SS-TDMA) ar-
rangement (a kind of packet switching), There
will, however, be a simple transponder that
can provide relays of FM or other analog
moduiated signals. The satellite uplink will be
between 27.5 and 30.0 GHz, and the downlink
between 17.7 and 20.2 GHz. Both these bands
are outside amateur allocations, so
presumably special permission will be granted
for this operation. Earth-station antennas are
expected to be in the 2.5- to 4.5-meter range
(quite large for such high frequencies), Per-
mission for experimentation will be granted
by NASA on an individual basis after a pro-
posal has been submiited to them detailing
planned experiments,

Interested amateurs may obtain a formal
“‘notice of interest’” and an introductory
brochure from Ron Schertler, ACTS Projects
Experiments Manager, NASA, MS-54-6,
21000 Brookpark Rd., Cleveland, OH 44135,
tel. 216-433-4000, ext. 792, (]
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On Line

Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr., Wolcott, CT 06718
CompuServe 1D no. 70645247

Packet Radio for the Rest of Us

Packet radio is hot! [t is the hottest thing in
Amateur Radio since the repeater craze of the
1970s. Sending messages intercity and in-
terstate from one’s keyboard and uploading
and downloading files to and from the focal
PBBS (packet bulletin-board system) have
become full-time avocations for some packet-
radio operators. And now packet radip is even
more enjoyable because the interface between
the packet-radio operator and the TNC
(terminal-node controller} is easier to use.

dMacPacket/TAPRterm is a program for
the Apple Macintosh computer that creates
an amiable user interface for the TAPR
(Tucson Amateur Packet Radio) and TAPR-
compatible TNCs. Jack Brindle, WA4FIB,
wiote the program because ‘it scemed only
natural to marry the Macintosh with the
TAPR TNC.” He continues:

The introduction of the Appie Macintosh
computer with its “‘new"’ user interface has
brought new understanding to the ways infor-
mation 1§ presented (o computer users. The
user is no longer saddled with a *‘text only”’
presentation scheme, but now js free to use the
computer to'do his task the way he wants to
do it, with information presented in a way that
makes using the computer fun! The Macintosh
user interface has ecliminated the need to
memorize long strings of complex commands
in order to perform work. instead, the user
simply selects a function, pomts at it and
“*elicks™ the selection button! Additionally, the
renowned graphics abilities of the **Mac”
allow information to be presented in 4 more
natural form, making interpretation of the Jata
easier. These features make the Mac a natural
for controlling ham devices.

This ¢olumn conductor obtained Mac-
Packet/TAPRterm and pave it a workout.

Windows on the Packet Radio World

Run the program and the Macintosh scregn
divides into two windows. The top window
displays received information from the
TNC--that is, data received over the air and
TNC command prompts, parameter dumps,
ete. The lower window displays information
sent from the Macintosh keyboard. Hams
who use computers for RTTY and CW opera-
tion are familiar with this split-screen feature.
Now, it is welcome relief to packet-radio
nperators; other communication software
used for packet radio display this informa-
tion as a continuous stream of data with no
differentiation between received and transmit-
ted data.

MacPacket/TAPRterm eliminates a iot of
the keyboard entry that most packet-radio
operators must perform. According to its
author, *“The philosophy behind the program
is that the computer should take care of as
many TNC functions as possible to allow the
aperator to use the system without any
distractions. As packet radio moves to
networking and beyond, this philosophy will
become more important with each added layer
requiring additional control information. The
goal is to eventually allow the amateur to sit
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Fig. 1—The MacPacket/TAPRterm screen
displays an upper window containing received
data and a lower window containing transmit-
ted data. The pull-down menus across the top
of the screen access TAPR TMNC commands.

B

Connect To: {WORLE

| (Cammeet)

Connect Gin: (R LAW-5,K¢ 1H,WAITLN-1

{® Conuerse Mode
) iransparent Mode

Fig. 2—When you mouse click the route but-
ton on the Connect command dialogue box,
MacPacket/TAPRterm looks up the digital
repeater path tor the desired statlon (WERLE).
Once the Route is found, clicking the connesT
button causes the TNC to attempt a
connection.

down at his computer, request a QS0 with
another station, and begin communication,
exchanging files or whatever else he desires
without having to address the linking or
routing issues. This goai is still in the future

. For now, MacPacket/TAPRterm goes a
long way to isolating the user from the TAPR
TNC,™

For exampie, to connect with WORLI, [
must repeat through stations WIAW.-5,
KY1H and WAITLN-1. Using the TAPR
command protocol to attempt this connec-
tion, [ key C WoRLI V WIAW-5 KY1H, WALTLN-}
into my computer (the C is shorthand for
CONNECT; V, for VIA). Using Mac-
Packet/TAPRterm, 1 pull down the Com-
mand menu and click on the word Connect
with the Macintosh mouse (refer to Fig. 1),
‘The program displays a dialogue box that
asks for the call sign of the station T want
to work. I key in werLI or click the NEXT
button (until WBRLI appears) and click on
the rROUTE button., The dialogue box (See
Fig. 2) displays the route to W@RLI
{WIAW-5, KYTH, WAITLN-1). I click on
the CONNECT button, and the TNC keys my
transmitter.

As can be seen by this illustration, Mac-

T-PG-TI1-99/4A SOFTWARE
“Programs for the Tdte Texas Instruments
- TI-48/4A are featured in this month's in-
- gtallmant, They were written by Harry
“Burap, KM3D, John Davis, WB4KOH,
“Theadore Earle, WA1Z0J, Clem Paskus,
AK‘&EM and Bill Trojanowski, N2EZG.
- Program number 82 packet-radio BBS
: 'pr'onram {N2EZG) (36 cents_postage). )
“Program number 83; creat-circ]e-bearing
: pwqram {KIEM),
‘Program number 84: MINIMUF (WMZOJ)
{58 cents postage),
= Program number 85: logging program
(NZEZG} (56 cents postage).
- Program numbér 86: contest duping
: pragram {KIEM),
. Program number 87: antenna-design
- program NZEZG.
CProgram nufmber 8& SWR-calculation
: igram (KIEM).
- Program rnumber BY; waveguide-
;caicu:ation program {(WBLKOH),
“=“=Program number 80: eiecironic-formutas
‘m_g‘ram {N2EZG) (56 cents postagel.
.- Program number 81: CW transmitting
i m.gram {KM3D) {56 cents postage).
= T obiain a listing of any PX program,
3 rrd a business-slze s.a.8.e. with 39 cents
< postage {untess noted otherwiss) to ARAL,
“Dapt, PX, 225 Main §t., Newington, CT
"98111 Usa 4 separafe 3.a.8.6. for each

‘niimber of the desired program at e
]ower left hand corner of the s a.s.e Please

A Hatof all 91 ‘pmgrams in the PX library :
s available by sending a business-gize :
.8.8. Wilh 22 cents postage to WATLOU.

Packet/TAPRterm eliminates the need to
remember or to look up the TAPR com-
mands. All commands are available on the
puli-down menus. MacPacket aiso eliminates
the need to remember or to look up the
repeater paths reguired to make a connection.
Up to 100 routes may be stored by the
program. Type or ook up (using the NEXT
button) the call sign of the station you wish
to connect with and click on the ROUTE
button, and the program looks up the saved
route associated with that call sign. How
much easier can it be?

The program has other features, inciuding
the ability to save data to disk, send files from
disk and print hard copies of data. Another
version of the program, MacPacket/
KANterm, is essentially the same as Mac-
Packet/TAPRterm, except that it is intended
to provide a user interface between the Apple
Macintosh computer and the Kanironics
“Packet Communicator’ TNC rather than
the TAPR TNC. For more information con-
cerning MacPacket/TAPRterm and Mac-
Packet/KANterm, contact .Jfack Brindle,
WAAJFIB, Brincomm Technology, 19451 Gulf
Blvd,, No. 503, fndian Rocks Beach,
FL 33535. S |



Making Waves

STARTING YOUR OWN SCHOOL
CLUB

Perhaps one of the best wavs to get started in
bam radio is to join a club. Many young people
have never been exposed to ham radio and don’t
even know it exists, This is where a school club
comes in handy. Unfortunately, school Amateur
Radio clubs are not exactly in abundance, hut
with a little planning and organization you can
start a ham radio club at your school. Now is
the perfect time to work on starting a club,
School has been in session long enough to have
potten into a routine, and there is still plenty of
time left in the school year. Here are some sug-
gestions ou how to get started. Some are my own,
and some come from clubs already established.

Begin by asking around to find out if there
are any clubs at vour school that you didn’t even
know about. My school, for instance, has seven
clubs. They are the German, French, Spanish,
Art, Computer, Drama and Chess clubs. Our
girls’ tennis amd bovs’ golf teams are involved
with various activities around the school, also,
if you have any clubs at your school, find out
who s in charge of them, and ask if you can drop
by and see how they are rurn. Be sure to ask the
head of the club how they got started, how they
let students know about their ciub, how the
club stimulates interest, and whether they
needed permission {from the school’s
administration,

Next, find out if any teachers at vour school
are hams. If you find one who is, he or she may
be interested in helping you form and work on
the club, or at least offer some suggestions. Try
checking in the science department for hams first
because ham radio and science teaching go hand
in hand. Once you find out how clubs operate,
vou can go ahead and get permission from the
school administration. At this time, it would be
# good idea to find 2 room the club conid meet
in and get that okayed. You are then ready to
start orgamizing a club.

Begin spreading the news of the club by word
of mouth, Go to the computer club if you have
one and let everyone there know, too, because
ham radio might interest them as well. 1f you
don’t have a computer club, find a teacher whao
teaches a computer class and ask him or her to
convey the message to their classes, Next, get in
touch with the person in charge of school an-
nouncements, My school has daily and weekly
announcements and a monthly newspaper. We
alsu have a newsletter that gets mailed to homes
every so often. All of these would be good places
to let students know about the new club. But
however you do it, let them know! Get some of
vour friends to help you make signs you can put
up in the halls, if that is allowed. The art ciub
might even be willing to undertake this job.
Make sure in all of your publicity that you
mention the time and place the club will meet.
Also state your name so that interested people
can contact you.

Your first meeting will probably be small. But
make sure you keep their interest in order to keep
them i the ¢lub. Tell them plainly who vou are
and what ham radio is. if you have a 2-meter
hand-held radio, take it along and demonstrate
it to build interest. Tell the stidents the long-
range goals for the club and what is involved in
attaining them. Know in advance where they can
go for a licensing course. If there is none
available at that time, contact the ARRL for in-
struction books, Tell them they can study on
their own until a course is offered. [t would be

Ganducted By Scott Springate, N7DDM
2095 Broadview, Eugens, OR 97404

This 8th grader at Rocco Laurie Intermediate
Schagl on Staten Island, New York, uses a
coda-practice oscillator donated by a local
radio ciub to brush up on his dits and dahs.

a good idea to brush up on your own theory,
t00, in case they come to you with a question,
Try and establish a group that will help you earn
money and gather funds. Before leaving, let them
know when the next meeting is and encourage
everyotie to come,

Before you seriously start thinking about put-
ting out the word for donations, make sure you
have a strong commitment from the members
of the ciub that they will work to become
licensed, Better vet, wait until some of the
members are licensed and then look for dona-
tions. It will show would-be donors that the club
is serious and won’t break up after only four
months.

ve any Slides of Young People? -
~The ARRL Office.of Developmefit s - -
oking 1ot help in putting together a slide -
DR YOI pevple invalved with ham
io. We're [ooking for $lides that show .-
ath the hobby.and the public-service - &~
ety of Amateur Radlo. We'd alse like = -
g show school clubs and net operators ~

just having fun, We'd appreciate hearing  ~
om you, Please send your slidés fo'the: -
RAL Development Office, Attn, E. Karpie}, -

Main 5L, Newington, CT 08111, - = ©

Onee you are ready to collect tunds, there are
a number of sources to investigate. Your school
administration may be willing to contribute some
money if you appeal in a nice manner. Qur stu-
dent body alse bas quite 4 bit of money they give
ta worthwhile causes. 1f you have a similar stu-
dent government, you could also go before some
of the officers and ask them for some money.
Most of your eguipment will probably be
donated by local clubs if you tell them you are
starting a school club. Once word gets around,

donations may also come in from individuals.
But before you appeal to anyone for money
and/or equipment, make sure the club is a sare
thing. Members should be committed, and some
should even have their tickets. Qnly then shouid
you begin equipping a station.

When asserubling a station, it would probably
be best to purchase used equipment. The prices
are much mote reasonzble and you can still get
good service from it. Doug DeMaw, W1FB,
wrote an article in his series “‘First Steps in
Radio” on this, [t i Part 19, *Equipping Your
First Ham Radio Station,” in July 1985 QST

Another problem you may encounter is with
the antenna. The administration may not be too
keen on the idea of a beam on the school roof.
You may have to settle for a dipole on the roof
or a wire in the room the station is in. This brings
up another point: When establishing a place for
the club to meet, try to make it in a room not
used very much. it makes things easier once the
station is set up. That way licensed hams can use
the radio during free time without having to
worry about being bothered or bothering
someone else.

Without e¢xposure ta ham radio, many
students will never know of its existence. But if
you are willing to put forth the effort, a school
club started by you can introduce many other
young people to our interesting and diverse
hobby. I am now in the procass of starting a club
at my school, and am anxious to get it off the
ground. [f I come across any more hints, I will
be sure and report them.

Some Examples

At Del Mar Middle School in Santa Cruz,
California, there is a very active ham radio
program. Their program consists of a station in
a classroom and a licensing class. The classes are
taught by science and music teacher Cary
Frederick, KB6EZL, and retired Santa Cruz
teacher Mary Duffield, WAGKFA. About 120
students at Del Mar are involved with the
program. Much of the equipment used was
donated by ham radic operators, Duffield has
started clubs at six or so other schools, mostly
junior high and high schools. She says, *“After
they get that first radio going and a few licensed
young hams, the thing takes off.”’ She has also
been involved in such undertakings as the Inter-
national Youth Telecongress and the First Na-
tional Youth Congress.

Racco Laurie Entermediate School on Staten
Island, New York, has a program similar to the
one at Del Mar. Carole Perry, WB2ZMGP, began
their effort as a pilot program. She was able to
convince the principal to let her try the class for
one term, She encompassed all the major areas
of study into her classes. It was such a success
that the children’s parents asked to have the
course continue, The program has been under-
way for little over three vears, with about 350
children per term. Radio equipment was donated
mostly hy lacal radio clubs. The students also
have a bake sale every year to raise additional
funds. The program puts out its own newsletter
called The Ragchewer.

HELLO OUT THERE

1 have received almaost no mail from readers for
the past couple of months, Your input and ideas
are crucial to the life of this column. If you have
any information about young people and ham
radio, write to me and tell me about it, My ad-
dress is at the top of the column. BEET)
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YL News and Views

GConducted By Joan Gibson, KQ1F
BR 1, Box 1465, Waterbury, VT 05876

K11JV: So Long From Cape Cod

August QST saw Jean Peacor, K11JV, shut
down her computer, clean out her files and
step down as the conductor of YL News and
Views. She now begins a much-deserved
retirement on her beloved Cape Cod. The
change is well earned, as Jean has served as
the column’s conductor for a total of eight
years, during which she brought news of the
world’s YL operators to (J5Ts readers with
# quality and style that all of us came to
expect from KIHJV.

Jean was first introduced to ham radio by
her mother-in-law, W1YPH, who had a
weekly CW sked with Jean’s neighbor,
WI1UPG. After many invitations and much
nudging and prodding, Jean consented to visit
WIUPG and subsequently discovered why
these two YLs spent so many hours on the
radio together. That was the beginning. Jean
went home with a receiver lent to her by
WIUPG. That evening, she and OM Norm
tatked about ham radio and decided to study
for their Novice test. The bug bit both of them
and, in 1958, Jean and Norm became KNIIJV
and KNI1LITJ, respectively.

During her first year as a Novice, Jean
spent countless hours calling CQ on
50 meters, only to wonder most of the time
if her signal was being heard. Lucky for her,
one day WITA, who was filing a crystal,
heard Jean and answered her. That was the
beginning of a long and significant friendship.
Jean recalls: **Ray, who was one of the truly
great OT CW operators, decided that there
was hope for me, and offered to have daily
skeds to help me improve my CW efficiency.”
They became good friends and eventually met
at the Nashuva (New Hampshire) Mike and
key Club Christmas party. Not only was
WITA instrumental in helping Jean develop
a real love of CW, but he also introduced her
ta traffic nets. For Jean, it was a thrill to
check into a net and actually receive a
welcoming automatic response after all those
hours of calling CQ and hearing nothing
except the blank ether. With the help of
friends from the net, she and Norm upgraded
to General. And thanks to the encouragement
from WIBVR and WIDVW, she “dared’ to
make the transition from the Novice net to the
big time of the Western Mass Net and First
Region Net. After nearly 30 years, Jean is stifl
with the WMN and serves as net control.

In 1963, Jean served as president of the
Women Radio Operators of New England
{WRONE). She recognized that the group’s
members were dissatisfied with the lack of YL
input for convention activities. To remedy the
disappointment, she and W1UKR represented
YL interests in the Federation of Eastern
Mass. Amateur Radio Association
(FEMARA) and continued to do so for
several years, which Jean remembers as 2
“thoroughly enjovable experience,”

in 1978, Jean and her husband embarked
on what was to become 2 series of ham vaca-
tions in the various paradise islands of the
Caribbean. The first adventure included
friends W1JP and WBIABF and a journey
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Retired YL News and Views conductor Jean
Peacor, K1[JV, takes on a new posture in
Cape od.
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to Montserrat, where Jean operated as
VP2MBJ. Jean recalls: ‘It was my first
adventure in the thrill of being *rare’ DX, and
it was fantastic being on the receiving end of
pileups!’” They were there only a week, but
it was enough to whet their appetites for more
ham vacations. Two years later, the group
again ventured south, this time to Tortola,
where Jean became VP2VFV, The timing was
perfect because she was able to eater the 1978
YL/OM CW Contest. Much to her delight,
she came away with the top world score. Quite
a change from her Novice days!

Now that Jean and Norm were old hands
at Caribbean travel, the winter of 1981 saw
them making arrangements for the island of
Bequia, one of the St. Vincent Grenadines.
Jean was fortunate to obtain J§7BO, one of
the first of the new calls issued after St.
Vincent had obtained its independence. This
trip proved to be an exciting adventure before
they even left the U.S. Their flight from JFK
was unexpectedly changed, and instead they
fiew to St. Lucia and then on to Barbados.
After a delay in Barbados, because the pilot’s
{anding privileges had expired, they landed on
St. Vincent, only to wiiness their boat for
Bequia disappear around the point. JB88AQ
came to their rescue and found them passage
on a delivery boat. Then they had to transfer
to a small boat, which brought them to the
island. As they were literally dropping their
gear over the side, they caught a comber over
the fantail that soaked Norm and his camera
equipment. When they finally arrived at their
rented house, it was locked tight because the

maid was not expecting them. And the power
on the island was out! But dinner at a nearby
hotel gave them time to reorganize. The maid
showed up, the power came back on, and they
enjoyved a wonderful two weeks.

In 1982, they returned te Tortola. But
during the winters of 1983 and 1984, the
Peacors, again with Heather and Bill, chose
the island of Nevis, where Jean operated as
VP2EBD. During the winter of 1985, she and
Norm returned to Tortola and found her old
call waiting for her. They rented the home of
a friend—a smail house on the ridge known
as Spyglass Hill. There was a panoramic view
of the islands, good weather prevailed, and
the beaches were as great as ever. Evenings
were spent meeting new friends on 2 meters
as well as taking advantage of the activity on
HF. Because of the downswing in the solar
cycle, QS0s were fewer than in previous
years, but the excitement of being DX was
just as enjoyable.

Most recently, writing and hamming have
taken a back seat because jean has been
working with her architect son to finalize
plans for the remodeling of their home on
Cape Cod. Renovations are now nearly com-
plete except for what Jean refers to as
**endless painting.” This summer has been so
busy with house activities and visits from their
children and friends that Jean recently com-
mented, “‘It must have been a sixth sense in
retiring from YL News and Views when [
did—there is no way under the sun that
deadlines could have been met from this QTH
this summer. Talk about sheer madness!™

It appears that Jean is not slowing down but
rather keeping up the pace on a different track.
The upcoming retircment vears at the Cape
don’t mean an end to ham radio. Not &
chance! The new home will have a special place
for the Peacors’ radio gear, and Jean hopes
to be more active on the high bands. Whatever
her new endeavors or pursuits, we, her friends
and fellow hams, wish her many vears of
relaxation and enjoyment at the Cape.

1n a recent conversation, Jean, in her modest
manner, commented, “It has been a privilege
to write and share with others the many
exciting doings and accomplishments of other
¥isin Amateur Radio. In the course of this,
my one goal was the hope that if through
writing a new or different aspect of Amateur
Radio was sparked for just one other YL (or
OM or XYL), it was well worthwhile,”

'Those of us who faithfully and enthusias-
tically followed her column during her eight
years as a ST contributing editor know that
personal goal was attained many times over—
her column touched thousands in many ways.
Her ability to find a new YL with a story to
tell and her sensitive styie of telling that story
are what made Jean’s columns fascinating as
well as just plain good reading. For that and
much more we have been most fortunate, Your
readers and friends thank you, Jean, for your
talent and efforts on behalf of the Amateur
Radio community. You will be missed and
fondly remembered. e



In Training

Conducted By John Foss, WTKQW
Training Manager, ARRL

ON FINDING STUDENTS FOR
HAM CLASSES

A few clubs have no problem attracting
students. Others have a grimn problem, Why the
difference? To answer the question, we must
consider what is necessary for a person to enroll
in a ham class: (1) that person must know that
ham radio exists; (2) that it is not the same as
C'B; (3) that becoming a bam does not require
that one be an electronics or mathematics whiz;
(4) that help in passing the examination is
available, cither through a formal class or
through Elmering; (5) that ham radio offers so
many varied activities that it is almost impossi-
ble to become bored with it; (6) that the equip-
ment necessary to enjoy_ham radio is within
his/her financial reach; and (7) that the oppor-
tunities for various kinds of public service
through ham radio are unlimited.

Of all these, the one that blocks more people
than any other is the first. It’s a safe bet that
half the American population bas never heard
of ham radio—and this in spite of the tremen-
dous publicity hams have gained over the past
few vears through publicity from the Grenada
incident, the Space Shuttle, tornadoes, forest
fires, the Olympic Cames and dozens of
emergencies in which hams were active. Don't
these people listen to the news broadcasts and
read the newspapets? They listen, but do not
hear; they read, but do not understand; they
look, but do not see.

Here’s where the work of a competent and
eager publicity chairman pays off. The club lucky
enough to have such an officer sefdom has a
problem filling its classes, Citizens of that club’s
area already know a great deal about ham radio.
Many have had their interest piqued enough to
get them to attend the first class meeting to see
what it’s all about.

Clubs not so fortupate useally must do
something special to attract attention to Amateur
Radio, Now-—with SAREX just completed and
the SSTV pictures from Tony England’s
transmissions from the Space Shuttle still fresh
in the minds of millions—is the best possible time
to launch your campaign. By all means set up
4 booth where it will be seen by as many people
as possible. Be sure an experienced ham is
available to talk to onfookers and explain what
the aperators are doing. Tie in the demonstra-
tion with the Space Shuttie, Remind the passers-
by that they saw the pictures on commercial TV
and read about the ham-radic activities of
WEORE in the newspapers. [nvite them to a
meeting and show some good 16-mm films or
some videotapes. (Contact the ARRL Film
Library for available films, tapes and dates.)

But what of the half of the population who
have heard of Amateur Radio but still are not
hams? Their problem must be one of the re-
maining six mentioned above, We'll consider
those in a later column.

Now what of the question, “120 | have to start
as a Novice?”’ The answer, of course, is a flat,
certain “Nol”’ A more important question by far
s, “‘Should 1 start as a Novice?”” The answer to
that one isn't nearly so easy. Unfortunately, it will
be “No’* for some and **Yes’* for others. How
can one tell into which category someone fals?

First, most people are capable of earning a
Technician license without first obtaining a
Novice license. Second, it’s a sad fact that more
than half the Novices never upgrade or renew
their licenses. Furthermore, a large portion of
these Novices never even once get on the air from
their own stations. (The proximate cause is prob-
ably the lack of an Elmer, but it’s a fact never-
theless.) No evidence exists to indicate that such
is the case with either Technician or General class

licensees. Perhaps, then, we shouldn’t consider
2 ham “hooked’” until he/she earns at least a
Technician class ticket. Thus, courses designed
to take the student from scratch to Technician
or General level (or higher) make lots of sense,

Certain people, however, should not enter
such a course, One such category of people is
those who cannot read English well enough to
master the material in the Fecfmician/General
License Manual and The FCC Rule Book. Into
this category fall most children below fifth grade
and many of those for whom English is a foreign
language (unless they already have a strong
knowledge of electronics). Another group that
probably should not attempt Technician or
higher as their first licenses are those who have
extreme difficulty with mathematics. Although

of amateur license, the most simple arithmetic
calculations terrify more people than is generaily
realized. Finally, those who are so busy that they
can spend precious little, if any, time doing their
homework are not good candidates for a
Tech/General course as their first exposure to
Amateur Radio. They probably will not be able
to keep up and may quit before obtaining any
¢lass of license,

Most are not in these categories, however.
Almost certainly they will stay with us longer
as hams if they are led to Technician or General
as their entry-level licenses, rather than
Novice, Granted, it puts somewhat more burden
on the instrctor or Elmer. But isn’t it worth that
to see one’s student really active and suceessful
in Amateur Radio, rather than a fivst-year

no exotic mathematics is required for any class  dropout? E¥F]
October 27, 1985—April 27, 1986 MTWTRFS8n = Days of Week Dy = Daily

W1AW code practice and bulletin transmissions are sent on the following schedule:

UTC Slow Code Practice
Fast Code Practice
CW Bulietins
Teleprinter Bulletins

MWF: 0300, 1400; TThSSn: 0000, 2100; Sn: 0300 .
MWE: 0000, 2100; TTh: 0300, 1400; $: 0300: Sn: 0000
Dy: 0100, 0400, 2200; MTWThF: 1500

Dy: 0200, 0500, 2300; MTWThF: 1600

Voice Bulletins Dy: 0230, 0530

EST Slow Code Practice
Fast Code Practice MWE: 4 P.M.,
CW Bulletins
Teleprinter Bulletins Dy:6 P.M., 8
Voice Bulletins Dy: 9:30 P.M., 1
CST Slow Code Practice MWF: 8 AM., 6
Fast Code Practice MWF: 3 P.M., 9
CW Bulletins Dy: 4 PM., 7 P.M
Teleprinter Bulletins Dy: 5 P.M, 8P
Voice Bulletins Dy: 8:30 PM w1
MST Slow Code Practice MWE: 7 AM., 5
Fast Code Practice MWEF: 2 P. M 8
CW Butletins Dy: 3PM,
Teleprinter Bulletins Dy: 4 P.M.,
Yoice Bulleting Dy: 7:30 P. M "
PST Slow Code Practice MWF: 6 AM.
Fast Code Practice MWF: 1 P.M.,
CW Bulletins Dy:2PM, 5
Teleprinter Bulletins Dyv: 3PM., 6

Voice Bulleting

1
4P
7P

P.M.,

P.

MWF: & A M., ¥ P.M,; TThESn: 4 P.M., 10 P.M,

10 P.M.; TTh: 9 A.M; TThSSn: 7 P.M.
Dy: 5 P.M,, 8 P.M, 11 P.M.; MTWThF: 10 AM.
P.M., 12 P.M.; MTWThF: 11 AM,

2330 AM.

P.M,; TThSSn: 3 P.M., 9 P.M.
P.M.; TTh: 8 AM,; TThSSn: 6 P.M.

10PM M WIhF 9 AM.

M 11 P.M.: MTWThF: 10 A.M.
1.30PM

P.M; TThSSn: 2 P.M,, 8 P.M.
P.M.; TTh: 7 AM,; TThSSn 5 P.M.
PM QF'M MTWThF BAM

M.; TThSSn 1PM., 7PM.
M.; TTh: 6 A.M.; TThSSn: 4 P.M.

SPM MTW hF 7 AM.

M., 8 P.M.; MTWThE: 8 AM.
Dy: GSOPM 9:30 P.M.

Code practice, Gualitying Run and CW bulletin frequencies: 1.818, 3.58, 7.08, 14.07, 21.08, 28.08, 50.08,

147.565 MHz.

Telaprintar bulletin frequencies: 3.625%, 7.095, 14.085, 21.005, 28.095, 147,555 MHz,

Voice bulletin frequencias: 1.89, 3.99, 7.29, 14.29, 21.39, 28.59, 50.18, 147.555 MHz.

On Monday, Wednesday and Friday, 1400 through 2200 UTC, transmissions are beamed to Europe on 14,
21 and 28 MHz; on Wednesday at 2300 UTC they are bearned south,

Slow code practice is at 5, 7%, 10, 13 and 15 WPM.

Fast code practice is at 35, 30, 25, 20, 15, 13 and 10 WPM.

Cade practice texts are from QST, and the source of each ptactuce Is given at the beginning ot each
practlca and at the beginning of alternate speeds. For example, “Text is from July 1985 QST, pages 9

and 76,”

indicates that the main taxt is trom the article on page 9 and the mixed number/tetter groups

at the end of each speed are from the contest scores on page 76.
On Fridays, UTC, a DX bulletin raplaces the regular hulletin transmissions.

On Wednesdays at 2330 UTC, an IARU Reglon 2 builetin in English and Spanish on 45.45-baud Baudot
is sent on the regular teleprinter frequencies, beamed to Central and South America. The 2300 UTC
Teleprinter Bulletin transmission is also beamed gsouth on Wednesdays,

W1AW bulletins are sant on OSCAR 10, Mede B, when the satellite is within range. Look for CW on

145.840 MHz and §£B on 145962 MHz

Telaprinter bultetins ave 45.45-baud Baudot, 110-baud ASCIH and 100-baud AMTOR, FEC mode. Baudot,
ASCI and AMTOR {in that ordar are sent during afl 1600 UTC transmissions, and 2300 UTC on
TThESSEn. During other transmission times, AMTOR is sant only as time permits.

CW bulleting are sent at 18 WPM,

W1AW is open for visitors Monday through Friday from 8:00 A.M. to 1 AM. EST and on Saturday and
Sunday from 3:30 P.M. to 1 A.M. EST. If you desire to operate W1AW, be sure to bring a copy of your
license with you. W1AW is available for operation by visitors between 1 and 4 P.M, Monday through

Friday.

ina cpmmunicatiqns emergency, monitor W1AW for special bulletins as follows: voige on the hour,
taleprinter at 15 minutes past the hour, and CW on the half hour.
WAW will be closed on November 28 and 29, December 25, January 1, February 17 and March 23. B8%7]
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Canadian NewsFronts

Conducted By Harry MacLean, VE3GRO
500 Riversida Dr.,
London, ON N&H 2R7

CRRL Officers and Directors

YEIGRO

UPDATE: JACK RAVENSCROFT
LAWSUIT

Jack Ravenscroft, YE3SR, is off the air, A
hearing, held in Ontario District Cowrt,
Ottawa, on July 25, resulted in an interim in-
junction that prevents Jack from operating
the amateur station at his home.

This interim injunction does not and will
not set a precedent. It simply provides a
*cooling off*’ period for Jack's neighbour,
who is suing Jack for $35,000 for allegedly
interfering with the operation of a furnace
control, a microwave oven, an electronic
otgail and a television set. Theoretically, the
injunction provides a “*cooling off*’ period
for Jack as well.

Aamateur Radio interests were well
represented at the hearing. There was one
disappointment: DOC was absent., Jack’s case
will now go to trial. The cutcome of this case
will set a precedent, one that could adversely
affect not just radio amateurs, but all radio
users who, like Jack, are licensed and operating
with “clean’” transmitters within the law. This
case, then, merits involvement by DOC,

This case also merits your involvement. By
mid-August, Jack had received some 215
donations totalling $6500. By that time,
however, Jack’s legal expenses were just
under $5000. Jack needs much more than the
remaining $1500 as he goes to trial. He needs
Yyour support. Please, if vou have not done
so already, send a donation to the Jack
Ravenscroft RF Susceptibility Defence Fund,
Box 8873, Ottawa, ON K1G 3J2. Help Jack
win this case for all Canadian amateurs.

CRRL ELECTION RESULTS

Yom Atkins, YE3CDM, has been re-clected
CRRL President, and Harry MacLean,
YE3GRO, has been re-elected CRRL Vice
President for two-year terms of office that
will begin on January 1, [986. Under ARRL
By-laws, Tom also becomes ARRL Canadian
Director and Harry becomes ARRL Canadian
Vice Director. Both nominations were un-
contested, eliminating the need tor a ballotted
¢lection.

SECTION MANAGER APPOINTMENT

As a result of an administrative error, there
was no call for Alberta Section Manager elec-
tions in January 1985 QST. William Gillespie,
VEGABC, has been appointed Acting Section
Manager, Alberta Section, until elections are
concluded. Bill takes over from Roy Ellis,
VE6XC.

SECTION MANAGER ELECTION
NOTICE

T all CRRL members in the Alberta and
Maritimes-Newfoundland Sections: You ate
hereby sulicited for nominating petitions pur-

&8 05T

, President: Thomas . J. Atkins, VESCDM
Vice President and Secretary: Harry MacLean,

Honorary Vice President: Noel B. Eaton, VEIGJ General Manager: Raymond Staines, VE3ZJ

Dirgectors: Q. Andrew MclLellan, VE1AS)
Albert G. Dasmen, VE21J
Raymond W. Perrin, VE3FN

GRRL, Box 7008, Station E, London, ON N5Y 4J9, Tel, 519225.2t85 William A. Gillespie, VESABC
GRRL Outgoing QSL Bureau, Box 113, Rothesay, NB EOG 2W0

William Kremer, VETCSD

suant to elections for Section Manager.
Names of the incumbents appear on page 8
of this QST.

A petition, to be valid, must carry the
signatures of five or more Full members of
the League residing in the Section concerned,
It is advisable to have more than five
signatures. Photocopied signatures are not ac-
ceptable, Signatures must be on the petition.

Petition forms, FSD-129-D, are available
from the CRRL Headquarters office in
London, Ontario, but are not required. The
following form is acceptable:

{Place and date)
The Secretarv, CRRL
Box 7009, Station E
London, ON N5Y 419

We, the undersigned Full Members of the
League residing in the ... Section, hereby
nominate . .. as Section Manager for this Sec-
tion for the next two-vear term of office.
(Signatures ... Calls ... Addresses including
postal codes ...}

A Section Manager must be a resident of
his or her Section, a licensed amateur holding
a Canadian Amateur Certificate or higher,
and a Full member of the League for a con-
tinuous term of at least two vears prior to the
receipt of nomination petition at CRRL
Headquarters. Petitions must be received at
the CRRL Headquarters office before 1600
EST Friday, December 6, 1985.

I¥ only one valid petition is received from
a Section, the person nominated will be
declared elected. Lf more than one valid peti-
tion is received from a Section, a ballotted
ciection will take place, Ballots will be mailed
from the CRRL Headquarters office on or
before January I, 1986. Returns will be
counted after February 18, 1986, Section
Managers elected as a result of these pro-
cedures begin their new terms of office on
April 1, 1986.

If no valid petition is received from a Sec-
tion, that Section will be resolicited in January
(986 QST.

You are urged to take the initiative and file
4 nominating petition immediately.

Harry MacLean, VE3IGRO
CRRL Secretary

CRRL NEWS

[J CRRL is pleased to be able to distribute
a {raining aid designed by Mary Drummond,
VE3IYY, This training aid is ideal for peo-
ple with limited movement. Instructors of
potential amateurs who are quadriplegic will
be especially interested. For more informa-
tion, contact the CRRL Headguarters office
in London, Ontario.

[} The Minister of Communications has
replied to the CRRL telegram that requested
that Canadian amateurs be given access to the

Gounsel B. Robert Benson, Q.C., VE2VW

Suite 1600, 2020 Univarsity Ave,,
Montreal, PQ H3A 245.

new 24.89-24.99 MHz band at the same time
that it became available to amateurs in the U.S.
The Minister indicated that such access would
have to wait until a number of fixed stations
assigned to this band were «ither confirmed as
non-operational or moved onto another band,
Then there would have to be an appropriate
amnendment to the General Radio Reguiations,
Part 2. Recent experience shows that enacting
such an amendment can take years. CRRL
continues to pursue the matter.

] Between 1982 and 1983, and 1983 and
1984, growth in the Canadian Amateur Ser-
vice was about 214", Between 1984 and
1985, however, growth in the Canadian
Amateur Service dropped to 1Y%, Fewer
and fewer new amateurs are joining our
ranks. A CRRL Committee studying the
problem is becoming convinced that a new
entry-level licence, perhaps with a 5-WPM
code requirement and a basic theory and
regulations exam, possibly administered by
accredited amateurs and giving limited
operating privileges, could be an answer. By
the time you read this, DOC will have made
public its thoughts on the matter, at the DOC
Forum at the RSO-CRRL ’85 Convention,
held in London, Ontario, on September 27-29.
I’} The CRRL Headquarters otfice has been
moved, about seven miles north of its
previous location. This move does not affect
the address, which is still Box 7009, Station
E, London, ON N5Y 4]9. The telephone
number has been changed to 519-225-2188.

[0 In other CRRL Headquarters news, the
new CRRL computer has been installed, the
software has been written and Canadian
League membership records have been load-
ed in. It all works beautifully. If everything
else goes according to pian, the CRRL Head-
yuarters office in London, Ontario, will be
ready to keep membership records and issue
renewal notices and membership certificates
early next vear.

NOTES FROM ALL OVER

L1 1t’s not too late to qualify for the National
Parks 100 Award. The idea is to earn 100
points for working Canadian Amateur Radio
stations during 1985, the 100th Anniversary
of Parks Canada. For Canadians, contacts
with Canadian stations operating from Parks
Canada sites count for 10 points; contacts
with Canadian stations using special prefixes,
for whatever occasion, count for 5 points; and
contacts with all other Canadian stations
count for 1 point. For U.S. and DX stations,
the points are doubled. To receive the award,
send a copy of your log, certified by vourself
and two other amateurs, to the CRRL
National Parks 100 Award Manager, Garry
Hammond, VE3XN, 5 McLaren Ave.,
Listowel, ON N4W 3K1. Please include §1 or
3 IRCs to help cover the cost of printing and
maiiing the award. =]



IARU News

Conducted By Richard L. Baldwin, W1RU
President, IARU

Frasident: Richard L. Baldwin, WiRU
Vige President: Gar L. Smith, WaBWJ
Secrefary: David Sumner, K122

JHIVARWNICIX

Assistant to the Saeretary; Naoki Akiyarma.

Aegional Secretaries:
John Allaway, G3FKM
Secratary, |ARU Region 1
10 Knightlow Ad.
Birmingham B17 8QB
England

LisA

Alberto Shajo, HKIDEU
Secretary, |IARU Region 2
9 Bidney Lanies La,.
Greenwich, GT 06830

Masayoshi Fujlcka, JM1UXU
Segretary, IARBU Reglon 3 Assoclation
P.O. Box 73, Toshima

Takyo 170-91

Japan

The Intematienal Amateur Radio Union — since 1925 the federation of national Amateur Radio societies representing the interests of two-way Amateur Radio communications.

WARC-ORB ’85

The World Administrative Radio Conference
on the Use of the Geostationary-Satellite
Orbit and the Planning of Space Services
Utilizing It—isn’t that & mouthful! And so
the short title is WARC-ORB *85. Some [00
countries are represented by over 200
delegates. As these paragraphs were being
written, less than halfway through the Con-
ference, in late August, no problems had
arisen for the Amateur Radio or the Amateur
Radio Satellite Services. Had any problems
arisen, there was quite a crew of radio
amateurs on hand to deal with the situation.

Armateurs on the delegations of the various
countries included CE3LD, DL7IH, EI7BV,
EL2P, G35DL., G4AQJ, GBIFB, 10ELE,
JATAN, JATIF, JAIQQI, JA2PKK,
FA4ABD, JHIEZS, J28AA, K3NU, K30Y(Q,
KC2MT, LA3AD, LATOF, LXIHA,
N4EKL, N4FK, OH2AZN, QZ9MOQ,
P29BH, SMSBLC, TA3A, T771, VEICTM,
VEIWI, VK3IBBK, VU27ZR, WAZYHO,
W3AR, ex-WSLCH, YVSHXM, ZL2UQ,
457TMS, SHI1Z, 9K2FM and 9Y4FT.

Present on behalf of AR were (at various
times; none of the IARU people was here for
the entire 5%4 weeks of the Conference)
HK3DEU, TIRYS, IMIUXU, SP5FM,
YUTNGM and WIRU,

IARU was at this conference for several
reasons. First, it was another opportunity to
keep TARU visible and to maintain the level
of acceptance of 1ARU by the members of
ITU that we s0 successfully gained at WARC
*79. Second, it was an opportunity to handle
any amateur matters that crop up in a con-
ference from time to time. Third, it was an
opportunity to respond in person, generally
in private conversations, to ITU members
who have some questions about the Amateur
Service. Fourth, it was another opportunity
o extend our already excellent Haison with
Secretary-General Butier and his staff at [TU
Headquarters.

A week into the Conference, IARU spon-
sored an evening reception, to which all heads
of delegation were invited, along with all
radio amateurs at the conference and also
members of the International Amateur Radio
Club {(4UTITU). There were 145 people in
attendance, and for over two hours they
talked Conference and ham radio, it being
another opportunity for radio amateurs and
decision makers to mingle and become better
acquairrted.

Our fundamental goal in attending this sort
of conference is to make lots of new acquain-
tances and cement old friendships, rasources
we are putting in the bank in anticipation of
the nest World Administrative Radio

Ameng those representing IARU at the WARC-ORB "85 were (I-r, foreground) Masayoshi Fujioka,
JM1UXU, IARU Region 3 Secretary, and Richard L. Baldwin, W1RU, IARU President. In the center
Is $hozo Hara, JA1AN, who (along with five other JA amateurs) was a member of the Japanese
delegation. JA1AN frequently sat with the 1ARU team when his services were not required with
the Japanese delegation.

Conference (WARC) dealing with the
allocation table,

JAPAN-U.S. RECIPROCAL-OPERATING
AGREEMENT

In case you haven’t already heard, a reciprocal-
operating agreement between the United States

and Japan was signed in early August, to take
effect on September 8. This agreement was a long
time in coming, having necessitated extensive
negotiations between the U.S. and Japan for
some four years. We are delighted that these long
and detailed negotiations were finally crowned
with success. A great many people on both sides
of the Pacific were involved in the eventual suc-
cessful conclusion. BEw

Strays -~

I would like to get in touch with. ..

1Y anyone who served aboard the AGC-1 USS
Appalachian during WW 11, Aaron Weissman,
KiVWP, 404 West 38th St., Wilmington,
DE 19802,

I} anyone with a manual or schematic diagram
for a Weston 660 VOM, Isidore Seidman,
W2GNZ, 202 Van Court Ave., Elberon, NJ
07740,

{1 amateurs who are alumni of the U.8. Naval
Academy. Kirk R. Benson, N6ILO, 12th Com-

pany, USNA, Annapolis, MD 21412,

{3 anyone who was with the 5th Air Force in

WW II. Chet Driest, K4MIC, 687 E. Wacker St.,
Hernando, FL 32642.

It any hams who enjoy maodel-railroading or
train collecting. Shawn Wakefield, KASUDL,
120 NE Wilshire, Bartlesville, OK 7400¢.

I] any amateurs who served on the [/SS Bain-
hridge, the USS Niagara, the USS Mayflower, USS
Arizong or LST774, to form a net. Ross Mirgaux,
NECPI, 1120 Swallow La., Florissant, MO 63031,

(] anyone with information or schematic
diagrams for a Monsanto 6400A oscilloscope.
John Anderson, N7GGO, P.O. Box [145,
Shelton, WA 98584,
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Coming Conventions

SOUTH FLORIDA SECTION CONVENTION
October 12-13, St. Petersburg

The 10th anoural South Florida ARRL Suncoast Con-
vention will be held at a new location, All exhibits will
be at the National Cuard Armory on 38th Ave. South,
zbout 200 yards west of J4th 5t South (Rte 19). The
vonvention hotef is the Holiday [nn 1-275, a few blocks
north at 3000 34th Si, South. There will be acres of free
parking and a few spaces for RVs,

There will be the usual fine women’s programs, and
some interesting programs are planned with technical
talks, traffic net meetings and an ARRL forum hosted
by ARRL Southeastern Division Director Frunk Butler,
WARH. A special technical feature on both days will
be a demonstration on packet radio by the Florida
Amatenr Digital (‘ommunications Association
{FADCA) for beginners and advanced operatars. A
(HTW A luncheon will be held on Saturday, our famous
fuau with entertainment that evening, and a women’s
Juncheon with fashion show on Sunday. Amateur ex-
aminations will be given on Saturday at 9:30 A.M, at
the Armory. Bring a copy of vour [icense and 34,
Registration tickets are $3 and 34 at the door. Satur-
day (MCWA luncheon $8, luau $15, and Sunday
luncheon ¥7.

Hatel rooms are $34 per day, Swap (ables are $12
tfor both days. Make all requests for tickets and hotel
ooms to FGOCARC, 1556 S6th Ave. North, St
Petershurg, FL 33703 and make checks payable to
FOCARC. 5.a.8.%, requested, Talk-in on 37/97 and
96/36. For coavention information, write to or call Eli
MNannis, K4JMH, Convention Chairman, 14996
imperial Point Dr. Morth, Largo, FL 33544, tel,
B13-595-3111.

KANSAS STATE CONVENTION
October 12-13, Concordia

The Kansas Mebraska Amatenr Radio Club will spon-
sor the Kansas State Convention at Cloud County
Community Coflege in Coneordia. This wilt also he the
Kansas state MARS meeting. There will be VEC exams,
all classes, Saturday =t 10 A,M. Preregistration
deadline is September 12, Free tlea-market 1ables to in-
dividuals and commercial exhibitors. Admission is §3.
Banquet fickets are $4.50 per person. The Kansas
Amateur of the Year award will be presented at the
hanquet Saturday night. There ig limited seating.
Sunday noon, the WBBY'Y G-WASUXI pig roast will
be 50 cents per person. Pig roast tickets free with
banquet tickets: limited number available. Technical
seminars will be beld hoth days, with excellent
programs for computer and satellite enthusiasts, Talk-

riunftied §ee Hamfest Calendar, -

in on 13/7% and 34/94, For reservations and more in-
formation, contact Wendell Wilson, W&T(}, Box 462,
Cancordia, KS 66901,

DELTA DIVISION CONVENTION
October 26-27, Chattanooga, TN

The Seventh Annual Hamfest Chaitanooga Amateur
Radio and Computer Convention will be held at the
new Convention and Trade Center, H:gh!lghts include
the ARRL Delta Mvision Convention, license exams
by Volunteer Examiners on both days, all dealer and
flea-markst displays indoors, free admission, con-
venjent parking and lodging facilities, aod numerous
farums,

Eight-ft flea-market tables are $6-1 day/$10-both
days (power 335 cxtra). Talk-in on 146.19/79.
Cooperating motels are Best Western of Chattanooga,
Carter St., tel. 615-266-7331; Haoliday Inn, Trade
Clenter, tel. 615.756-0002; Days Inn, 20th St., tel,
635-267.9761. Specify attendance at Hamfest
Chattanooga.

For additional information, write to Hamfest
Chattanooga, P.O. Box 3377, Chattanooga, TN 37404,
or call Nita Morgan, NADON, tel. 404-820-2065,

PACIFIC DIVISION CONVENTION
November 1-2, Las Vepas, NV
Everyone's going to Las Yegas! Convention
cochairmen Jan, N7YL., and John, WTTA, say vou
should plan to travel on Oct, 31 50 you won't miss a
reinute of the activities, which start Friday morning,
Nov, I, at the Hacienda Resort Hotel on the 1.as Vegas
Strip.

‘There will be beginner’s and expert’s forums on

una. Amateur Hadio axams are sr“harmled to ba given at :heaa canvsntlons For other

. ARRL NATIONAL CONVENTIONS .
- 10ctober 46, 1985—Loulsville, Kentucky
Heptember 37, 1986—San Diégo, California
July 10-12, 198T—Atlanta, Gwrgia

Agust 1_9‘21 1938 —Portland, Oregou

packet radio by TAPR; AMSAT on satellites; amateur
TV by WS0RG; maonbounce by WA?JUQ, VHF con-
ference for the weak-signal crowd. WB6NOA will play
his tapes of the recent VHF-UH¥ tropo-duct Califor-
nia/Hawaii openings and will illustrate with weather
maps how to predict the next one. {fordon will also
share his wealth of knowledge on how to prepare for
the FOCC exams. NTS members will help those in-
terested in learning how to handle traffic. NA6T and
AAGDX will show slides of the Belize VIOAA DXpedi-
tion. W7QUGP will hast a YL, forum. Also, ARRL,
YLRL, MARS, QUWA, «tc.

A special treat will be a tour of the 11,5, Coast Guard
Loran-C station at Searchlight, NV, un briday, This
tour is tree, but space is limited, Hus transportation will
be available for 8. The nutdoor flea market will be
open fram ) A M. until 6 P.M., both ¥riday and Satur-
day; exhibit hall from 9 A.M. until 5§ £, M. Friday and
from 8 A.M. until 4 P.M. Saturday. Free cocktails
Saturday at 6:30 P.M., poolside, for those registered.
An elegant Cornish game-hen banquet will be held at
§ P.M. Saturday, with special guest speaker, Astronaut
Tony England, WHORE. Price for the banquet is %15
per person. FCC exams will be given; to take an exam,
send your FCC Form 614, a copy of vour license and
$2 directly to QCTOBERVENTION FCC EXAMS,
/o Jan Welsh, NK7N, 59 Constitution Ave., Hender-
son, NV 89015, include sa.s.e. for confirmation,
Walk-ins accepted on a space-available basis only.

For special airline fares, call 1-800-634-6705. Use this
number for iransportation oniy, For registration,
rooms, und information, vall 702-361-3331 or write
OCTOBERVENTION, P.Q. Hox 19675, Las Vegas,
NV 89132, Flea-market spaces $10. Camperland 38 plus
tax, Hotel roums $48, incl. tax, with registration before
October 1. Cieneral registration $15. Admission to ex-
hibits and {lea market only {no forums, etc.) $1.0%¥7]

Hamfest Calendar

Administered By Marjorie C. Tenne
Convention/Travel

. WB1FSN
oordinator

[Aftention: The deadline for receipt of items for
this column is the 1%th of the secord month
preceding publication date. Hamfest information
i8 accurate as of our deadline; contact sponsor
for pessible late changes, For those who send in
{tems for Hamfest Calendar and Coming Conven-
tions: Postal regulations prohibit mention in QST
of prizes of any kind and games of chance such
a8 bingo.]

Alabama (Opelika/Aubarn}—Oct. 19: ist Annual
SPARC Swapmeet and Packet Exhibit will be held at
TLee County Fairgrounds, U.S. 431, just north of U.5.
29 junction, Easy access from 1-85, Open 10 ALM. to
5 .M. Spaces per vehicle are $3 advance, §7 at the
gate. <Jate donation ¥1. Free parking. Packet
demonstrations conducted by Robert '‘Bob’’ MeGwier,
N4HY. Refreshiments available. Talk-in on 147.68/06,
Reservations contact: Ray, P.0O. Box 2423, Opelika,
Al 36B03-2423._ For information, call Rav at
205-T45-2838: <diene, 105-821-8010; Daony,
205-145-7455.

tARRL Hamfest .
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tAlabsma (Montgomery)—Nov. 9: The Central
Alabama ARA will host the Bth Annual Montgomery
Hamtest at the Civic Center. Free admission, free park-
ing, all indoors, including the tlea market. Flea-market
setup at 6 A.M.; doors open 8 A.M. to 4 P.M. FCC
exams: code testing begins at 8 A,M,; written exams
at 9 A.M. Bring copy of current Il::ensc and $2. Talk-
in [46.24/84 (call W4AP), ragchew 146.32/92,
14778718, 442.925/7.925. For infarmation or flea-
market reservations, write to Hamfest Committee, c/o
2141 Edinburgh Dr., Montgomery, AL 36116 or phone
Phil at 205-272-T980 after 5 P.M.

Connecticnt (Poguetannck)—ct, 26: 3rd Annual Tri-
City ARC Auction wilf be held at St. James Parish
Hall, 1% miles east of Rte. 12 on Rte. 2A (south of
Norwich). Setup at 9 A.M.; auction from 10 A.M. un-
tif sold out. Admission free; food available. Bring your
equipment to be auctioned. Talk-in on 52, Call
WAZRYV at 203-464-6555 for information.

Connecticut {North Haven)—Nov. 10: The South-
central Commecticut ARA {(SCARA) will hold its 6th
Annual Indoor Electronic Flea Market at the North
Haven Kec, Center, Linsley St., 9 A M. to 3 P.M, This
is Connecticut's lacgest indoor {lea market, featuring
ham equipment, computers and other consumer elec-

tronics. Tahles (6 1) available on reserved basis only
fior $10. reserved. Deadline for reserved tables Oct. 31,

Sellers set-up 7 A M., open to public 9 A M. Admis-

sion 52. Food and sodas available. From 1-91 North
use Exit 11; 1-91 South use Exit 12; from Wilbur Cross
Pkwy, (Rte, 15) use Exit 63 North and South, Tulk-in
an 01/61. Information and advance table reservations
{s.a.5.¢) to Jerry Trichter, WAIIUF, (eneral
Chairman, 136 Alden Ave,, New Haven, CT 06515, tel.
;0;3; 39 -4423 (after 6 P, M. Y; or 203-934-2647 (before

}

tFlorida (Vero Beach)j—Oet. 12-13: 12th Annual
Treasure Coast Hamfest and Computer Show, spon-
sored by Vero Reach ARC, at the Dodgertown Con-
ference Clenter. Hours: % A.M.-4 P M, Sat.; ¥ A.M.-
2 P.M. Sun. Admission: §3 advance, $4 at door;
children under 12 free, Tabies: $10 advance, $12.50
after Sept. 15 cut-off, Outdoor tailgating: $5 advance,
$6 at door. FOO exams Sat. (walk-ins accepted),
QCWA Luncheon, packet demonstration. Lodgings
available at Dodgertown (331.75 single, plus $5 addi-
tional person);, tel. 305-562-4900. Lodging at Sheraton
on the Beach ($44/night), tel. 305-231-1600. Please
ke own reservations, as rooms are limited. Talk-in
an 1757775 and (4/64,

¥Georgia (Warner Robins}—Oct. 12-13: Tth Annual



Central Ceorgia Hamfest, sponsored by Ceniral
Georgia ARC, with free indoor and outdoor flea
market at the Recreation Center, Watson Blvd.
Hours: Sat. 8:30 A.M.-5 P.M.; Sun, 9 A M.-2:30 P.M.
¥ree admission. Sat. events include VE testing (alf
classes, walk-in, 54), packet demo, transmitter hunt,
CW speed and left-foot contests, MARS and ARES
meetings, family barbeque and entertainment., Sun., in-
cludes GA State CW Assa. breakfast, ARRL forum,
CiA S5B Assp, and GA Cracket Net business meetings.
Both days: dealer dispiays, free flea market, arts &
crafts, snack bar, QSL swap, HF station opetation.
Free tlea-marhet spaces, bring own tables. Fri. P.M.
setup available, with inside security furnished both
nights. Free paved tailgate spaces outside, Free RV
parking {no hookup). Talk-in on 25/83, Information:
Curt, K4KKQ, 912-929-4390,

tGeorgin (Lawrenceville)—Nov, 2-3: The Alford
Memorial Radio Club of Stone Mountain will hold the
Ham Radio and Computer Expo 85 {formerly Stone
Maountain Hamfest) at Gwinnett County Fairgrounds,
2t minutes northeast of Atlanta. Hours: % A M,-5 P.M,
Sat.; 9 AM.-4 P.M. Sun. Admission $4 advance, 35
at door. FCC license exams both days, free cookout
Sat. night, Many other activities for the entire family.
Fantastic dealer facility: giant flea market wnder cover,
Discount hotel rooms, Free parking for 3500 cars. RV
sites with full hookup available. Talk-in on 16/76,
449,25/4,28, Information: Alford Memorial ARC,
PO, Box 1282, Stone Mountain, GA 30084,
tel, 404-476-2944.

Georgin (Rome)—Oct, 6: The Rome Hamfest, spon-
sored by the Coosa Valley ARC, will be held at the
Rome Civic Center on Georgia Highway 20, across
from Shoney’s. Admission free. Homemade barbeque
and stew, Camper parking; no hackups, Inside tables
$5: outside £3. Fun for the whole family. Talk-in 90730,
Contact Buddy Waller, NO4U, 24 Wellington Wayv,
Rome, GA 30161, tel. 404-233-3417.

Fiowa (West Liberty)—Qct. 6: The Muscatine and the
Towa City ARCs will cosponsor the Southeast lowa
Hamfest at the West Liberty Fairgrounds. Rain or
shine, gates open at 7 A.M. and close at 3 P.M,
Indoar/outdoor flea market. Packet demonstration.
Camping available oo grounds Sat. P.M. for $2.
ARRL/VEC exams start al noon) preregistration
suggested but walk-tns accepted on first-come basis,
Talk-in on 23783 and 52, Tickets $3 advance, §4 at gate.
For further information, please contact: Tom, KEAY,
905 Leroy 51., Muscatine, IA 52761, tel, 319-264-3259,
tKansas (Plerceville)—QCct. 20t Sand Hills ARC
swapfest at the Pierceville Community Bldg. (14 miles
east of Garden City on LS, 50). Hours: 9 A.M.-4 P.M.
Admission: §2 advance; $2.50 at door, Swapfest, VE
testing, QLF contest, tour of KANZ radio, women's
activities and covered-dish dinner. Snack bar also
available, No gas except Garden City, Talk-in on 31/91,
52, 3920 kHz, Information: SHARC, Box 811, Garden
City, K5 67846, ATTN: Razymond, KO&LZR:
tel. 316-335-5238,

Massachusetts (Framingham)—Oct. 27: The Fram-
ingham ARA will hold its annual fall flea market and
exams at the Framingham Civic League Bldg., 214
Concord St. (Rte. 126}, Doors open 10 AM, Sellers
may begin setup at 8:30 A.M. Admission $2; tables $10
(includes one free admission}, Preregistration required
for tables and exams. Talk-in on 75/15. To reserve
tables, contact Jon Weiner, KI1VVC, 52 Overlook Dr.,
Framingham, MA 01701, tel. 617-877-7T166. For license
exams, send completed 610, copy of ficense, and 54
check (payable ARRL/VEC) to FARA, P.O. Box 3005,
Framingham, MA 01701,

Massachusetts (Feeding Hillsl—Nov. i: An auction of
radio/computer /electronic items will be held at the
Ciranger School {intersection of Rtes, 57/187, west of
Springfield) starting 7:30 P.M. Sponsored by Hampden
County RA, which will collect 10% commission on all
sdles, No admission charge; refreshments available.
information: Ron Beauchemin, WBIETS, tel
413-739-5228.

Michigan (Benton Harbori—Oct. 6: Blossomland
Blast, sponsored by the Blossomland ARA, will be held
at the Lake Michigan College Community Center, one
mile off Bxit 30 of 194 near Benton Harbor. Big indoor
flea market with lats of tables. Free paved parking,
FCC license exams, ARES and SKYWARN seminars.
Homebrew contest, Far Further info, write to Blast,
P.O. Box 175, St. Joseph, MI 49085.

Michigan (Lansing)—Oct. 13: The Central Michigan
ARC and Lansing Civil Defense Repeater Assn, are
sponsoring Ham Fair 'RS at the National Guard
Armory, 2500 South Washington Ave,, & AM. (o
3 P.M. Admission $3; tables 75 cents/ft (reservations
in advance). Dealer sales, swap shop, handerafied
itemns, Talk-in on 144.79/5.39 and 34/94, Information
and reservations, contact Rowenz Elrod, KASORS,
Ui Lancelot Plags, Lansing, MI 48906; 517-482-9650,

Michigan (Kalamazoo)—Oct. 27: 3rd Annual Hamfest/

Electronic Flea Macket beld at the Kalamazoo County
Fairgrounds, Dealer setup R:30 A.M.; doors open
9 AM. to 4 P.M. Admission: $2 advance, $2.50 at
door. Hight-fi table space $6; spaces with power must
he reserved/paid in advance. Cantact Ken, KASRUA,
2825 Lake 8t., Kalamazoo, M1 49001. License testing
10 AM.; limited walk-ins. Send %4 fee (payable to
ARRL/VEC) and 610 to Al Nelson, K8OQB,
10603 Cora Dr., Portage, MI 49081, tel. 616-323-3812.

tMinnesota (Richfield)—Nov. 2: Hamfest Minnesota
and Computer Expo, sponsared by the ‘Twin City FM
Club, will be held at Richfield High School, 7001
Harriet Ave. South, § A, M.-3 P.M. Admission: $3 ad-
vance, 34 at door. FCC exams, commercial booths,
giant indoor {lea market and food. Talk-in on 1676,
For more information, contact Clvde Green, NBDVP,
5406 Zealand Ave. North, New Hope, MN 55428, or
Twin City FM Club, PO, Box 553, Minneapolis, MN
53440,

tMissouri (Grandview)—Oet. 27: Octoberfest, spon-
sored by the Southside ARC of Kansas City, will be
held at the Granview West Junior High School
cafeteria, 19th and Main, 9:30 AM.-4:30 P.M, Setup
ut B A.M. Advance tickets, $2 or 4/%5; at door, $2.50
or 3/85. Swap tables, commercial exhibits, forums,
snack bar. Talk-in on 72/12. Exams: 9:30 A.M. Cutoff
on exams, Oct. 22; walk-ins on first-come basis, Ap-
plications ($1 fee) and requests for information to Rick
Mcleod, 1603 Richmond, Pleasant Hill, MO 64080,
tel. R16-987-3936.

#New Jersey (Paramus)—Oct. 13: The Bergen ARA is
holding a Ham Swap *n” Sell at Bergen Community
College, 400 Paramus Rd., from 8 AM. to 4 P.M,
Tailgating only; bring own tables. Amateur license
exams. Sellers $5; buyers free. Thousands of spaces.
Talk-in on 19/79 and 32. For more information, con-
tact Jim Greer, KK2U, 444 Berkshire Rd,, Ridgewood,
NI G450, tel. 20t-445-285%, nights only.

tNorth Carolina (Maysville)—Uct. 13: Sponsored by
the Maysville Hamfest Club at Maysville Community
Park, 9 A.M-3 P.M. Free admission. Flea market,
tailgating, wotnen's activities, lunch on grounds. Talk-
inon [44,61/5.21 and [46.52. Contact Jo Ann Tavlor,
Rte, 1, Box B0-36, Swansboro, NG I8584,
tel. 919-326-4433 (work) or 919-393-2120 (home).
tNarth Caroling (Concord)—Nov. 3: 7th Aonual
Cabarrus ARS Hamfest will be at Central Cabarrus
High Schaol, 505 Hwy, 49 South, ¢ A.M.4 P.M, Large
flea-market area. Tables $5 each or space $3 {own
tables). Setup time & A.M. Tickets: $3 or 4/$10 ad-
vance, 34 or 4/812 at door; children under 12 free,
Ticket requests received after Oct. 25 will not be mailed,
but may be picked up at the door, Concessions, forums,
free tailgating, free parking, lounge, parking for
handicapped on request. Talk-in on 055/655.
Preregistration: CARS Advance Tickets, o/o Charlie
N*ltegius, KO4WB, P.O. Box 1093, Kannapolis, NC
ZR082,

Otdo ¢Springfield)—Oct. 6: Springfield Hamfest and
Computer Expo at Clark County Faicgrounds, 4 mile
west of the intersection of 1-70 and Ohio Rte. 41 (Exit
59, Indoor flea market. Doors open 8 AM, to 4 P.M.
Tickets: 32 advance, $3 at door: under 12 free. Tables:
$6 advance, $7 at door. Advance registration must be
received by Sept, 28, Send to Independent Radio
Assoc., Inc., P.O. Box 523, Springfietd, OH 45501,
Taltk-in on [44.85/5.45, 13,73, 232.66/4.26, Tor more
information, call 513-322.823a, 513-390-6220 or
882-6521 (local).

Ohio (Marion)—0ct, 27: The Marion ARC will hold
its Flth Annual Heart of Ohio Ham Fiesta from § A.M.
to 4 P.M. at the Marion County Fairgrounds Colisenrn.
Large parking area, food. Tickets: $3 advance, $4 at
door, Tables $5. Check-in on 146.52 or 90/30), For in-
formation, tickets or tables, contact Ed Margraff,
KLBOC, (989 Weiss Ave., Marion, OH 43302,
tel, 614-382-2608,

tOklahoma (Lake Texoman)—QOct. 26-27: An introduc-
tion to Amateur Radio for the potential harm and Dutch
oven cooking for the traveling amateur will be special
features of HAMRAMA °85, scheduled for Lake
Texoma Lodge, overlooking beautiful Catfish Bay near
Kingston. Also on the program will be forums on
severe-weather and emergency operations, radio club
organization ancd problems, traffic handling, and
what’s happening in the ARRL and FCC. The 7 P.M,
bangquet will be tollowed by entertainment, including
the traditional Saturday night dance, A full schedule
of programs and amateur exams are on tap. Far addi-
tional information, contact Texoma Hamarama Assn.,
PO, Box 610892, DFW Adrpart, TX 75261,

TPennsylvenia (Carliste)—Oct. 13: 2nd Annual
Cumberland County ARS Hamfest at the Carlisle
Fairgrounds. Directions: trom exit 17 of I-§1 or
exit 16 of PA Turnpike, follow U8, Rie. 11 south to
Clay Street; then turn right into fairgrounds, Hours:
T AM. to 4 P.M.; open for early dealer setup Sat.
8 P.M. Admission $3; XYLs and under 12 free

Tailgating $2; inside spaces $7 (includes table and
power). Campsites available (send s.4.5.¢ for informa-
tion). League represcntatives and personnel from Third
Call Area [ncoming and Outgoing DX and QSL
Bureaus will be present for inquiries 2nd information.
Mast Unique/ Attractive QSL contest, Preregistration
by Sept. 25. Send to C-CARS, P.O. Box 448,
New Kingstown, PA 17072-0448,

Penansylvania (Sellersville)—Oct, 29; The RF Hill ARC
will hold its ¥th Annual Hamfest at the PA National
Guard Armory, Rie. 152. Indoor spaces §8; tailgating
$6. Food, beverages available on premises. Doors open
for sellers 6 A.M.; buyers at § A.M. Buyers $3, with
nonham spouses and children free, No advance ticket
sales. Seflers call Robert, WB3AIG, at 215-674-4800,
ext. 513, to reserve indoor space only. Tailgate space
is outdoors and assigned on first-come basis. Talk-in
on 144.71/5.31 (Almont), 28/88 (Hilltown) and
146,52, Sellersville is located about halfway between
Philadelphia and Allentown, and one mile east of PA
Rte. 30%. For additional information, contact Robert,
WBIALG, at above phone number or 215-721-0278.

Mennessee (Gray)—Oct. 19: The 5th Annual Tri-Cities
Hamifest, cosponsored by the Johnson City and
Kingsport ARCs, will be hetd at the Appalachian
Fairgrounds. Forums, dealers, flea market and BV
hookups, Admission: $2 advance, $3 at gate. For
further information, write to Tri-Cities Hamfest,
P.O. Box 3682 CRS, Johason City, TN 37802,

Texas (Lubbock)—Oxet. 6: The Caprock Repeater Assn.
will hiold a hamfest at the Cocoa Convention Center.
VE exams Sat.; swapfest Sun. Open 8 A.M.-3 P.M.
No admission charge. Talk-in 34/94, Information:
Ronny Ashmore, 806-799-2639,

tTexas (Odessu)—Nov. 2-3: The West Texas ARC is
sponsoring the Odessa Amateur Radio Hamfest
at the Odessa Hilton, 5200 East University.
Hours: 8 A.M.-5 P.M. Sat.; 8 AM.-3 P.M, Sun.
Admission: $5 advance; $6 at door. Seminars, forums,
FCC exams, women's functons, contest. Free recep-
tion on Sat. night, Reduced hotel accommodations.
Talk-in on £3/03, 28738, 16/76, and 52. Contact G.
8, Brock, NGSR, 1126 East 44th, Cdessa, TX, 79762,
tel. 915-362-6069.

Yirginia (Dublin)—Oct. 19: New River Valley ARC
sponsors the Hamfest and Electronic Flea Market
at the New River Community College. Hours:
9 AM.-4 P.M. Tickets: $2 at door or from club
member. Tables §3. Food available an premises. Talk-
inon 78/18 or 07/67, For information, tables or direc-
tions, contact Bill Lineberry, WBATGT, tel.
T03-731-1594; Clyde Albert, N4KEF, 703-980-5746;
Rick Frisby, KI4ZE, tel. 703-382-8371,

[Mofe: Sponsors of large gatherings should check
with League Hq. for an advisory on possible date con-
flicts before contracting for meeting space. Dates

nay be recorded at ARRL Hq. for up to two years
in advance.|

GLYN|
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Amateur Satellite Communications

Conducted B&
Vern “RBip" Riportella, WAZ2LQ
P.Q. Box 177, Warwick, NY 10980

{t seems likely man has always looked

Antennas for Working OSCAR

skyward in search of inspiration. Today,
when amateurs seek to expand their vistas,
they naturally look skyward toward OSCAR.,
What antennas do they use?

A typical OSCAR station is equipped for
three or perhaps four Modes: A, B, J and
maybe L." This implies the station has anten-
nas for 10 m, 2 m and 70 cm. A fully equipped
station may also include a 24-cm antenna for
Made L. What kind of antennas are typical
on each band?

For 10-meter Mode A reception, there are
several approaches. With a 10-meter beam
and preamp, you’ll hear the Russian amateur
satellites well. However, when the RS
satellites are overhead, your beam’s low eleva-
tion pattern is a disadvantage. Supplement
your i0-meter beam with another type of
10-meter antenna. Several selectable sloping
dipoles help. A turnstile is easily built and sur-
prisingly effective for overhead passes. A
horizontal dipole stapled to a bedroom wall
will even suffice, but a vertical is generally
a poor choice.

Two-meter OSCAR antennas are used for
Modes A, B, I and the future JL mode.
Antennas for YHF and above can be in-
teresting and occasionally baffling.

Recent OSCARs, such as AO-10, use cir-
citlar polarization (CP). CP can be thought
of as a mixture of verticai and horizontal
polarization. AQ-{0 is spinning and what
might be vertically polarized one moment
could be horizontal the next. Moreover, radio
waves passing through the geomagnetic field
have their polarization rotated in passing.
This is called Faraday rotation. The polariza-
tion ot the downlink at your QTH is not only
unpredictable, but it’s rapidly varving! A CP
antenna solves this problem by (ideally) being
equally etffective in both horizontal and ver-
tical planes.

CP comes in two “*flavors’ (enginesrs cali
them senses): Right Hand (RHCP) and Left
Hand (LHCP). A handy visualization tool for
CP is to imagine you could see the plane
waves launched by your CP antenna. Imagine
4 ribbon-iike plane wave twisting off regularly
into space. The rate of twist of the ribbon
would be exactly one torn per wavelength of
travel. The direction of the twist is the sense.
If 2 mouse were to run dows the RHCP rib-
bon (away from vou), the mouse would ap-
pear to be rotating clockwise as he scampered
off into the distance. Conversely, a mouse
running down a LHCP ribbon would appear
io be rotating counterclockwise.

Many antennas can gencrate CP, but few
of them do it really well, Two CP figures of
merit are gain and circularity (axial rafio).
Clircularity is the relative sensitivity of the
antenna to RF energy in various planes. Gain
for CP antennas is analogous to linearly
polarized Yagis.

72 05T

A typlcal Mode B OSCAR antenna system—
a pair of 2-meter crossed Yagis and a single
70-cm crossed Yagi. See text for detalls.

The easiest way to get CP on 2 meters is
with a helical antenna. The Z-meier helix tends
fo be bulky, but it can be fun to build and
is very forgiving of lax dimensional
tolerances. Several types of helices are
described in the Satellite Experimenter’s
Handbook (SEH).* Helices tend to be a little
lower in gain than you might want for
2 meters.’

The most popular solution for the Mode B
downlink is crossed Yagis. The Yagis can be
on different booms or they may share a com-
mon boom. They are oriented at right angles
to each other and fed so that the resultant
wave acts like that imaginary ribbon. This can
be done by egually splitting power to the two
Yagis and then delaying the power to one Yagi
by 90 degrees, The result will be either RHCP
ot LHCP, depending on which antenna is
leading and which is lagging. An alternative
is to have both Yagis on a common boom but
to offset them physically on the common
boom by 4 wave. Then they can be fed in
phase to generate either RHCP or LHCP. To
reverse the sense, a Vz-wave delay line is in-
serted in one feed or the other. AO-10 uses
RHCP for all its antennas except the 2-meter
omui, which is rarely used. Experience has
shown it very advantageous to be able to
switch your station antennas between the two
senses (RHCP to LHCP).

OSCAR antennas for 70 cm are currently
used for Modes B and L. In the future, they
will be used for Modes JL and 8, Helices and
crossed Yagis are very popular here, too., Gain
of 14 or 15 dBic can be obtained with a single
crossed Yagi of modern design. You’il see the
quagi antenna also used on 70 em. Some work
has been done on a CP version of a quagi
which, in its original version, was linearly
polarized.

For Mode L at 24 cm, Yagis, loop Yagis,
quagis, helices, dishes and some other rare
varicties enter the picture. F9FT (Tonna) has

made an excellent Yagi array for Mode L, and
inany are using it. It produces linear polariza-
tion. Consequently, users may observe some
spin modulation.® Currently experiencing a
surge in popularity on Mode L are loop
Y agis.’ Some designers claim close to 20-dBi
gain tor the longer versions. Arrays are in use
praducing 24 dBi or more. KORZ has had ex-
cellent results with an array of four long-loep
Yagis for Mode L. Spectrum International
sells a shorter version that seems to work quite
well, These antennas are very lightweight,
have low wind drag and are relatively casy to
construct, Dimensional tolerances need to be
precisely held however. The loop Yagis are
also linearly polarized and show some spin
modulation effects. Also used at 24 ¢m are
small- 1o medium-gized parabolic dish anten-
nas of the 4- to 8-foot class. (We'll cover these
it a subsequent column).

Let's take a quick Iook at a fairly typical
Mode B OSCAR antenna insiallation. The
photo shows a pair of 2-meter crossed Yagis
and a single 70-cmn crossed Yagi. The 2-meter
Yagis are spaced at about 9 feet. The 70-cm
Yagi is more than a ‘2 wavelength (at
2 meters) from the 2-meter antenna. The
elements of the 70-cm Yagi are at 45 degrees
to the 2-meter elements to improve isolation.
The boom is off-center to increase the
distance of the 70-cm antenna from the mast.
Top guys are used o lower mechanical
stresses on the elevation rotor caused by the
off-center arrangement. 'The top guys are of
nylon 150-pound-test line with turnbuckles.
The feeds for the antennas all approach from
the rear {0 avoid pattern distortion caused by
runging the coax and its associated field
through the elements. The boom is, of course,
nonconductive fiberglass. This is a must! The
preamps for each band are mounted in the
two black boxes just below the elevation
rotor.

When Galileo first turned his telescope on
the skies, a whole new world opened to him.
What will you find when vyou furn your
antennas skyward?*

Next time we’ll discuss ways of keeping
your OSCAR antennas accurately pointed:
tracking.

Notes

Transponder modes ware delinsated in Table 1
in the S8aptember 1985 column.

*Available from ARRL and AMSAT.

Far 2-meter OSCAR work, you want at least
12-dBic gain, )

'Spin modulation is the received signal amplitude
modulation that results trom the spin of the
satellite and the consequent satellite antenna-
pattern rotation. The etfect is akin to a low-
frequency (approximately 100 HzZ} amplitude
modulation impressed on signals.

%J. Relsert, WHJR, “YHF{UHF World,"” Ham Radfo,
Sept. 1985, pp. 56-62.

*information about getting started on QOSCAR
is available for an s.a.%.2. to the author at the
address above. [ F 5.5



SHilent Reys

It is with decp regret that we record the passing of these amateurs:

WAIBHB, Carl W. Lawson, Naugatuck, CT
WINC, Earle F. White, Arlington, MA
KIRGB, George E. Osborne, Vergennes, VT
WIRWD, Graat N, Nickerson, Woodbridge, CT
WAIUNF, Gordon Hunt, Madison, CT
W2AIM, Max H. Wolff, Harrison, NY
K2BUI/CEAAE, David L. Reddy,
Albuquergue, NM
N2CVT, Stepben . Nichols, Clearwater, FL
W2DZH, Carl Lomupo, Whiting, NJ
W2ERF, Clarence M. Pulling, West Lebanon, NY
*WA2EV(, Richard H. Stevens, Greenville, NC
W2EYQ, George A, Bastedo, Seneca Falls, NY
W2IBG, W. L. Wiggins, Yonkers, NY
K23J, Gordon R. Windham, Hammond, NY
KALIE, William Tarino, Whitestone, NY
WZK\%LM, Carl Lindemann, Jr., South Freeport,
ME
KA2PTP, Carl Pasho, Keeseville, NY
*WRB2PKZ, James A, Wilson, Staten Island, NY
KCIRB, Frank L. Scrom, Schenectady, NY
W28SL, Miller E. Kinne, Utica, NY
*K2UAT, John G. Courtney, MNorthport, NY
I\ASBGP William J. Hutchinson, Baitimore, MD
W3BW, C. Davis Belcher, Key Wast, FL
KABFSB Michael 1. Dunn, Rosemont, PA
AK3H, Daniel G, Mazur. Silver Spring, MD
K3LHM, Carl L. Mook, Stonebora, PA
W30GD, George R. Sharp, Mechanicsburg, PA
W3IVDQ, Robert A, Matthews, Ridley Park, PA
K3VQyV, Cliffard E. Ray, Creenville, PA
N4BHX, I, L.. Lamar, Marietta, GA
WB4BPU, Marshall L. Banks, Folkston, GGA
KACYC, Merle 1., Towle, Valrico, FI.
N4EKJ, Harold L. Bowen, Fayetteville, TN
WA4GEA, Floyd L. Meritt, Alcoa, TN
WDAIIR, Elrner W, Chambers, Nokmis, FL
WA4INH, Harold B. Stone, Nashville, TN
WA4LKY, George A. Romard, Fort Myers, FL
W4LMB, Bernard J. Bailey, Virginia Beach, VA

50 Years Ago

October 1935

[ The Editor bids weicome to a new Southwestern
Division of the League structure, formed by splitting
the too-large Pacific Division. The first diractor will
serve only a one-year term, so that future elections will
be staggered in California. Also in this anturan’s elec-
tlons an alternate director will be chosen as a standby
Ln case the elected director is unable to perform his
uties.

[J W6AM and family backpacked (with the help of
some Boy Scowts and a mule) 5-meter gear and anten-
nas, plus some wilderness accommodations, to the top
of California’s Mount Whitney, highest in the U.5.
Four days of activity, with physical restrictions because
of the thin air, brought regular contacts to San Fran-
cisco and Los Angeles areas, over 200 miles.

[1 Out East, W2MO drove to the top of a $50-foot
“mountain”’ in New Jersey and set up an 8-element ar-
ray ta achieve a number of Massachusetts and Rhode
1sland contacts on 5 meters.

[T Activity on that band is very heavy in metropalitan
areas such as Boston, sarme saying the QRM is as bad
#s on 80 meters. To help solve the problem, W1COTW
outlines some of the modifications that can be applied
to present gear for more selectivity in receivers and
more stability in transmitters,

L.} George Grammer relates the various steps, including
carly mistakes, he took in designing and building a
47-203A oscillator-amplifier transmitter. His detailed
explanation of options and choices as e proceeded will
help in our own home-building efforts.

U1 Single-sideband—is it practical? Technical Bditos
Jim Lamb, responding to a Board request, describes
the techinical fundamentals and concludes that at the

WdaMJJ, Merriel D, Paris, Casselberry, FL

W4PPC, George H, Naftzinger, Miami, FL

K4AQCO, Francis 1. Wittlinger, West Palm Beach,
1

K40QI, Robert F. Johnson, Titusville, Fl,
KA4RGQ, W, Raymond Crosier, Falls Church, VA
WASHI, Harry f. Hopkins, Ir., Norfolk, VA
KD4WA, Thomas Anderson, Morth Augusta, 5C
WACIL, Edward O, Tyrolf, Jr., Kenner, LA
WDSEXK, William J. Perry, Ir., Houston, TX
WS5FSM, Robert §, Holt, Amarillo, TX
W5GQV, Leroy D, Clough, Waco, TX

WSCGSF, William G, Horn, Ir., Bay Springs, MS
WRSJIAQ, James W, Goodwin, Haynesville, LA
WSKAIL, Vernie Martin, Oakwood, QK
WBSLSW, Cordon Franks, Cleveland, OK
W55UX, Robert 1. Dunkin, San Antonio, TX
WEWR, Tom M. Lytle, Houston, TX

N6AVY, J. M. Jackson, Stockton, CA
*WRGBEN, John D. Haller, Burbank, CA
IN6BRL, Richard D. Kephart, Central Valley, CA
W6CQI, Richard !, Segersirom, Menlo Park, CA
WOUXY, Joseph A. Cratcher, Fullerton, CA
KD6FE, Donald £, Joslin, Capitola, CA
*WDGFSW, lrvin Chas. Dumas, Coulterville, CA
WEGJIC, Vincent E. Spade, Lancaster, CA
NSHFU, BEdgar H. Martin, Modesto, CA
WOND, Edward George Lindsay, Burlingame, CA
KDSQD, Jobn Kwei, San Mateo, CA

WeVUY, Rex O, Oberbeck, Hermosa Beach, CA
WB6WBR, Lew F. Christensen, San Bruno, CA
WIAFQ, Rayal H, Dimick, Salem, UT

WTKR, Fred M. Conover, Albuquerque, NM
WILAB, James J. Curry, Las Vegas, NV
WATVRF, Guy Phillips, Spokane, WA
WATVWBE, John A, Amundsen, Kirkland, WA
WEBXJ, Fred W. Brettschneider, Dearborn, MI
WBBZN, Jack H. Thornell, Cincinnati, OH
WBCH, Joe L. Smith, Jr., Beckley, WV
KASCY!, Frank [, Sanders, Toledo, OH

present stage of the art it is not practicable to generate
a replacement carrier in the reveiver in the precise rela-
tionship needed (without a lot of investment and a
couple of tooms full of gear, that is).

{1 At the Rrockton, Massachusetts, fair, T. R.
McElroy copied 69 words per minute with only two
errors o become the new world code-speed champion.
{1 Like most of us, W2AOE’s residence has limited
yard space, which restricts beam-antenna design. Dana
therefore put up two housetop vertical half-wave
elements and achieves a modicum of directivity by
feeding in phase or out,

[ What is a couniry? For amateur DX work and
records this has been a continuing question. WICRBD
has been studying the problem from his vantage point
as unofficial I, A.R.U, activities coordinator. He con-
cludes the only practicable basic rule is: “Each discrete
geographical or political entity is considered to he a
country.”” {Overly simple?)

[ Yoice modulation monitoring is important, but
those cathode ray tubes are so darned expensive.
W6CQH decided to use a neon-tube presentation in
front of a revolving mirror to act as sort of a linear
sweep,

25 Years Ago

Qctober 1960
1.1 W2YM used a hot-cathode Colpitts oscillator, silver-

mica capacitors and a cathode follower circuit to
achieve satisfactory stability in his design of a v.{.0.

Administered By Nancy A. O'Neill

WEDYJ, Walter Zaleski, Weirton, WV
WERLUIO, Emory L. Wright, Winfield, WV
WASTHZ, William A. Amreihn, Bay City, MI
WBAUHE, James B. DeShon, Bay Village, OH
WBEYOA, Cleveland T. Riley, Lancaster, (I
WASWDY, James F. Leland, Detroit, ML
WYALIL, Lawrence |, Cireenwood, Lombard, IL
KASCKC, Sheri Underwood, Robinson, L
WAIDHS, James A, Teslik, Elk Grove Viliage, IL
WIEDF, C. Roller, South Elgin, L
WOICN, Maurice Dale Jones, Woodriver, 1L
WINDA, Paul L. Edwards, Onalaska, TX
WAISWK, Fugene A, Chase, 5r., Fort Wayne, [N
KABCYE, Chauncey Q. McAbee, Sturgis, SD
WHHAC, Ellsworth L. Maxey, Marion, LA
W@TSA, Lee R, Craig, Emporia, K8
EHAOD, Fenton A, Martin, Jackson, MS
VE4HW, Harvey A. Wheaton, Flin Flon, MB
VETBM, Sydney A. Woods, Victoria, BC
GISUW, R, W, Cresswell, Basingstoke, Hants,
Great Britain

*Life Member, ARRL

Correction

The call sign of Paui L. Edwards was listed
incarrectly in September QST. His call sign
should have been listed as WONDA.

In order to avoid unforfunate errors in the Sllent Keys
column, teports of Silent Keys are coniirmed through
acknowladgment only to the family of the deceased.
Thus, those who report 4 Sllent Key will not
necessartly receive an acknowledgment from Hg.

Note: AlS Silent Key reports sent to Ha. must include
the name, address and call sign of the reporter as
well as the name, address and call of the Silent Key
in order to be listed In the column. Please aliow .
saveral months for the listing to appear in QST. HEE

7] We have sume growing pains in adjusting ¢.w., a.m.
and sideband distribution in the newly expanded
20-meter voice band, but it seerus to be settling down
in the hasic spirit of ham cooperation.

I} A visual meter has no utility for the blind amateur,
W6PTV describes his transistor unit, which produces
an andio tone commensurate with the voltage drop
acress the usual milliammeter,

[J For the Novice with lisnited space, W1ICP shows
how a basic 30-foot vertical element can be fed with
open-wire line through a matching coupter for good
results,

7 WOERL used a number of relays and remote-
vontrolled motor-driven switches to route his r.f. to
desired points through coax cables,

17 WSDQV has buiit a superheat receiver with crystal
filter and an 8-W a.m. {ransmitter with v.f.0. into just
1/6 of a cubic foot-—and it doesn’t even look crowded,
L] Get out your thinking cap to absorb the useful
technical details in W3HEC's treatise on high-
frequency crysials for s.5.b.

71 WIMFW keyed W3ECR's rig to national high score
in the ¢.w. section of the DX contest earlier this year,
WI1ONK topped the voice scares. Frankford nosed ont
Patomac Valley in the long-sianding club competition.
[} Canadian amateurs were polled by the Department
of Transport on band subdivision matters, and in
response the government has added a bit to each of the
voice bands 40 meters and below,

71 A fully equipped hospital ship, Profect Hope. will
shortly sail from San Francisco for Southeast Asia, and
aboard will be ham gear with the ¢all WROLJ/MM,
I Inductance values seldom remain the same when a
woil s put imto a shield. Mayver Savetman of
Westinghouse illustrates & construction methad that
allows touch-up adjustments from the outside with a
simple screwdriver,

171 WOHRH shows us a svstem af relays in a cirenit to
protect expensive tubes from erratic screen voltage,
solving the problem encountered in some other relays
with heavy armarture inertia.— W {RW GL ]
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Affiliated Clubs in Action

Conducted By Leo D. Kiuger, WB2TRN
Club Program Manager, ARRL

CLUB CHALLENGE FOR THE '80s

Only a few months are left to take advantage of
the competition and earn a transceiver for your
¢lub. For a small amount of time invested in pro-
moting League membership, your club could
earn a state-of-the-art transceiver. But there’s not
too much time left. If you have any questions
about the program, call ARRL Hq. and ask for
I.ori Chadwick (Tuesday-Thursday).

31 &fﬂiia&ed Ciubs

abaard to sur newest aif;rlated
whose sppltoations were approu‘ec'
ARRL Exegutive Cnmméitea in -

08 :Far Hi[tﬁ ARC Bedmmster, NJ
Vajley VHF-FM Club, Stockton, CA :
f Plains. ARG, Inc., Ashburn, GA, S

Mountam Repeater Assn {nc
land, OF

RE, Lodisvile, KY :

Marshall County ARC, Marysvxljel S(S

Mountain VHF’ Soclety, - - -
GT -

d,
ba ARC, Phuadatphla Ms

ity of Midwest Contssters
amwoed, Ho - ¢ : :
efy For The Promation of Amateur
sl Compwnications, Opelika, AL -
Jorsay DX Group, Pitmian, NJ.
g Hill ARC, Sprifig HIL, FL.
tarn Michlgan Packet Radio Assh,
skegon‘ ni -

Nestern New York DX Assn., Buffa!o NY
"ORsH Experimental Radio Assn.,
Mllwaukee, Wi

ﬁcntactfng the Space
who sponsor local |

zlubs with membess wha acuvely pursue
tethnical projects, - - - o R
Jf members of your ¢lub would Iike'te :
ricipate in thls program, comact your
fliated Chub Coordinator, Herg are tha .

ho Society. e, Hausron Tx e

am_Arizona DX Assni., Flagstaft, 2 AZ i

. B6Gs go through a review pracess
theiz raspective ACGs, With siic-
sful programs behind them, they plan :
their nexi 12 months of actlvities. S‘;C:s H

Hesapéake Bay Radio Asshi,
envar Radio Club, Ing. :
ernando County ARA, Ing.
dianapolis Red Crpss ARG E
unele Area ARG . - :

nohester ARA
wky‘ Mountain Radio League

ﬂ?:te A" ARA Inc.
Tuscatoosas ARG

most_regently appointed 83{‘:5, foilowed by ©

=i their elty, slaté gnd number of members: . ¢
len County Amatbur Badio Techmical .~ .5
Saclety, ind,, Fort Wayne, IN 1188 .
tegvilte ARC, Barllasville, UK {78}
Culfman, AL i) g
un!y ARG Tumers\rlila PR

chance that your photos will grace the pages of
QST, follow these few rules: (1) take high-
contrast photos; {2) make your pictures in-
teresting! The most appealing photographs are
those of groups of people doing interesting

Gard ARG, Eurtonsvfrle MD (55}

Amateur Radio projects; and (3) attach an
adhesive label to the rear of each photo, identi-
fving the participants and describing the scene.
Too many excellent pictures aren’t used because
the participants can’t be identified,

Haitlasburg ARG, Ing,, Hattiesburg M {26;
kins Counfy ARC, Rogarsvlile, TN @ .
efa ARG, Lenoir le,

th Bagin ARA, Klamath F‘aﬂs, OFI (31}
3, Burtonsville, MD (38 - -
Kerin ARC, Saﬁ' Rafael, CA(Hz) )

Field Day *85

Rl

ntaineer AR& Gra!tnn, Wy (27)
funé ARC, Nepture, NJ {(38)
ian Monmouth Amateu? Radio,
Bradley Beach, NJ {131) 7 - e
Lacey, Wa @3 - .77
nsula, Radio Operators Society, lnc.. S
Baligbury, MD (56} :
Porter County ARG, Va!paraisa N (55}
Quad-Colifity AHCC DuBois‘ PA {39} :

It's called “doing the stairs, Fleld Day style,”
and it builds your leqg musclas and improves
skin tone. Members of the Manatee ARC {FL),
K4GG, haul yet another Yagl to the top of the
stadium,.

‘ 1, Sitver Spring, MD. (104)
 Clty. Dx snc;atlcn, ﬁast Syracuse ;

T )

b Bravard ARG, Heiboume FL £63)
Beuthside ARG, Kansas City, MO 49) 2
Bduaw 18land ARG, Canandaigua, NY {46} B

abash Valley ARA, Terre Haute, IN {93
ifimar Area Emergency Amatsur Radio,
~Bird lsland, MN 97}
West Atabam& ARS, Northport, AL (22}
est Jorsay Radw Amataurs, Burlinglon,
NJ {48) L B
T. Clarke Htgh School ARC Westbury‘ -
SNY (18) x

The power crew {I-r}, KSHW, W5BJ and
NBBMU, switched generators every two hours
for the Garland (TX) ARC. (photo courtesy
KEHGL)

Photo Hints

Elsewhere in this column you'll find a photo
essay for the 19835 Field Day. To secure the best
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Membets of the Chehaw ARS (GA), K4HAV,
pull in & new one.

Hers's the natural-power station at N6ME, the
Wastern Amateur Radio Assn. KEGGS
operates (and supplies powar to) the 2.-meter
fow-power rig. while K1IUCT, WB6BFH,
NSNOA, NRBC and NOES {I-r) do thelr best to

tielp him out. BE



Public Service

Conducted By Michael R. Rilay, KX1B
Public Service Manager, ARRL

Blazing Stories!

During the months of June and July, the state
of California seemed to be one huge inferno.
Every day, the nation watched as thousands
of people fought to contain dozens of fires
throughout the Golden State.

The following reports by James “Knock”™
Knockenhauer, Byron (.ooney, Paul Ryan and
“8ki' Brozowsky are a few of the hundreds
received here at Hg. These gentlemen obvious-
ly didnt do all the work. Hundreds of
amateurs provided communications for
emergencies ranging from the smallest fire to
the huge Lexington blaze. The efforts of every
Amateur Radio operator, are to be commend-
ed, although it was impossible to mention
everyone.

Santa Clara Valley Overview

Three fires bordered on the Santa Barbara
Section and resulted in considerable “*mutual
aid” and coordination between the Sections.
Most of this was accomplished through the ex-
cellent assistance of Walt Del Conte,
WD6EKR, the DEC for the Salinas Valley,
WB6IZF, AEC in King City , and Byron
Looney, K6FT, the SM/SEC for the Santa Bar-
bara Section. Additional assistance catne from
the EC in Kings County (5JV), James P.
Christian, WAGSHO, who was able to get into
some nearby inaccessible areas to provide con-
tact with the California Department of
Forestry back in King City. Additional
assistance was given to the San Luis Obispo
ARES (5B) over a fiveay period when the
entire city was threatened by a massive fire.
Turnabout is fair play, and they gave assistance
to the SCV ARES when a second fire broke
out just north of the Santa Barbara Scction
and county borders.

For two weeks, Walt and his crew were ac-
cupied with 10 major fires in some of the most
rugged and inaccessible areas of the state (the
area covered exceeds 10,000 square miles and
is almost as large as many of the Northeastern
states!). It should also be noted that Walt,
WD6EKR, was right in the middle of one of
the major fires when a wind shift caught him
and the California Department of Forestry fire
coordinator in a fire storm, so-called because
the raging fire created 50 mi/h winds. They
were able to escape only by diving into a deep
ditch and covering themseves with fire
blankets, Vehicles and horses were also caught
in the inferno, but all were able to escape with
only minimal damage to the vehicles despite
a complete burn to all the surrounding area.

Meanwhile, a combination of arsonist
actions and lightning served as the spark for
additional fires in the beautiful, but very
rugged, Big Sur area south of Carmel. The
other fires were on the east side of the coastal
range while these were high in the U.S. Forest
area on the West side. This resulted in a massive
requirement to assist the state, military and
Federal fire-fighting agencies, both in their
own efforts and in coordination with the other
agencies. Both HF and VHF overcame the en-
vironmental difficulties. A further complication
occurred when the U.S. Forest Service requested
a Coast Ciuard cutter to stand by offshore at

Paul Hansen, KABUPD, was “packeteering
away” at the Ojal fire in Yentura County. The
radiogram forms on the printer provide the
evidence. After 14 days of operation, 99
amatsurs had helped the tirefighters. The
effarts of these amateurs was quite im-
pressive as the “population” of the fire camp
exceeded 3000. (“Ski"” Brozowsky, NEADI
photo)

Big Sur and set up a communications repeater.
Coordination between the Forest Service and
the Coast Guard was handled by the ARES,

Over the three-week period from June 25 to
July 15, more than 125,000 acres burned in just
four counties!

While Walt and his crew were busy with the
many fires in the southern portion of the Sec-
tion, four new fires broke out in Santa Clara
County, near San Jose. The Lexington Fire
was near the City of Los Gatos, midway be-
tween San Jose and Santa Cruz. An explosive
type of fire, it began suddenly on Sunday after-
noon, July 8, with a4 puff of black smoke on
the side of an extremely steep canvon. Fire
crews, already weary from fighting the fires
in San Diego, Ojai (near Santa Barbara) and
San Luis Obispo for the past two weeks and
seeking respite from the smoke, heat and
unseasonably hot weather, were immediately
flown to the Los Gatos staging area, The SCV
ARES, which had already been alerted on July
3 by the California Department of Forestry,
was Activated for a full emergency. Many of
the ARES members had already been active
in the other fires, a like number had been on
Red Flag Alert since Thursday, and others had
been providing weekend communication sup-
port for the U.8, Navy air show at Moffett
Field. By 6 P.M. Sunday, the Silicon Valley
Emergency Communications Setvice (SVECS)
had marshalled its forces and set up VHF voice
and packet stations at the CDF headquarters,
the main staging area, the front line fire com-
mangd post and with the Santa Cruz County
CDF office. Again, because of the rugged ter-
rain and the distances between the many loca-
tions (14 in all), ingenuity became the para-
mount reason for success. Fire services as far
as 200 miles away responded to the call, Por-
tabie repeaters were placed wherever possible.
Hundreds of hams responded, and for the next
six days, the hams provided what was
needled—backup communications on a point-
by-point and a tactical basis. Participants in

the ARES came from at least six Sections
(SCV, EB, SIV, 8B, 5V and SF) and from as
far as 200 miles,

The fire literally exploded on Monday, 24
hours after it started, and was out of control
Thursday, requiring the evacuation of 1000
people. One great fear by the CDF was that
the fire would crest the summit of the moun-
tains and spread southward toward Santa Cruz
and Monterey or northward toward San Fran-
cisco. The heavy commitment of tanker planes,
helicopters and personnel to other fire areas
in California made such a possibility a real
nightmare.

In the midst of the Lexington fire, two
arsonist-caused blazes erupted in the rugged
hills east of Morgan Hill, 30 miles south. These
threatened to join if not controlled. Once
again, ARES was asked to assist in providing
communications among the fire bases, the
CDF headquarters in Morgan Hill and the
staging area. Four-wheel-drive vehicles were
mandatory during the first two days of the fire.
Each amateur operator was required to pro-
vide his vwn subsistence, as no central Food
or relief center could be established.

Although it seemed it could not get worse,
another arson fire broke out just west of
Morgan Hill in the Yuvas Meadow area. This,
like the others, was considered highly
dangerous due to the rugged terrain, tinder-
dry underbrush and grass, and its proximity
to the urban areas. Again, ARES was called
upon to provide communications and, despite
its thinning ranks, was able to do so.

Despite 12-hour shifts and the primitive con-
ditions, there was no shortage of operators.
Many hams worked at their own place of
employment and then took on a split shift of
610 8 hours, either 6 P.M. to midnight or mid-
night to 6 A.M. With travel time, it amounted
to at least 8 hours total.

While all this was going on, clean-up opera-
tions were underway near Stanford Universi-
ty following a tragic and rapidly spreading wild
fire in Los Altos. Although smaller than the
others, it caused more property damage and
because of its location near major urban areas,
it was potentially a greater hazard. At the time
of the outbreak, about 3 P.M., Monday July
1, the South Peninsula Emergency Com-
munications System (SPECS) was activated
with Jim Lomasney, WAGNIL, EC for Palo
Alto calling for all ARES members to respond.
Ted Harris, N6IIL, EC for Stanford and the
Disaster Assistance Chairman for the Palo
Alto Chapter of the American Red Cross,
along with Ron Chippiari, N6AUV, activated
the packet network. Had this fire gone out of
control, it might have spread down the hill
crests to San Jose causing untold damage and
probable loss of life.

Names that will not soon be forgotten ...
Rat Creck, Las Pilitas, Ojai, Anderson 1,
Anderson 2, Big Sur, Cherry Valley, Finley,
Lexington, San Marguerita, Los Altos, Yuvas
... will continue to be problems as it is antici-
pated that the loss of vegetation creates the
potential for floods and mud slides in the com-
ing winter, Even now, plans are underway to
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establish relocation sites and communication
services that can be activated immediately.

What was learned? First and foremost, the
10 days of intense activity demonstrated the
need for advance planning with agencies
responsible for disaster response, The ARES
in the SCV has had several vears of experience
in working with the California Department of
Forestry and bas become an integral part in
the CDF planning. Equipment, antennas and
inanpower are all predetermined with specitfic
misstons. Response to an alert is, then, a
matter of activating the various nets and mak-
ing the duty assignments, All assignments are
made on the basis of a six-hour shift for each
focation. Furthermore, an ARES operator is
assigned to each supervisor as his *‘shadow®
in order to ensure contact among the many
bases and coordinators.

Second, it was ciearly demonstrated that tac-
fical frequencies should not be used for ARES
management functions. Rather, a separate sec-
tionwide ‘‘resources” frequency was estab-
lished that served to give all ECs, DECs and
the SEC means by which the constantly
changing requirements could be met. It was
also on this frequency that additional
agsistance was solicited and received,
assigniments made and confirmed, and
personnel or equipment focated.

Third, it became apparent at the outset that
an Qn-scene Supervisor was necessary al the
major fire bases. The supervisor became the
main contact tor the agency director and
directed the hams at the site in their operations.
This avoided the “*Hydra effect’ in which
everyone tried to be evervthing to everyone!
Through careful selection of the supervisor,
this ensures continuity of direction and avoids
possible inadvertent contradictions, On-the-air
discipline was not a great problem; in fact, very
little non-fire-related transmissions occurred on
any of the several repeaters or simplex frequen-
vies that were in use. This is a credit to the net
gontrol stations who frequently informed
anyone listening of the current situation and
referred all non-tactical tratfic to the resources
net or a traffic net.

We also noted the need to intertie several re-
peaters in order {0 cover the vast area involved.
UHF links were established that permitted cov-
erage into almost any canvon, valley or other
location and obviated the need for higher-
power equipment or additional gain antennas,

‘The fire nightmare is over, at least for now.
But the usual dry season in this part of the state
extends from the middle of April to the mid-
die of October, which means another 60 days
hefore we can expect rainfall and relief, Fire-
hazard warnings continue at the highest level
int most parts of California and we can anti-
cipate many more outbreaks. We also can hope
that future fires will come one at & time, not
all at once.—J. D, “Knock™ Knochenhauer,
K&ITL, SEC Santa Clara Valley

Ventora County Scenario

During the recent fires in the West, Amateur
Radio has been utilized to an extent that we
have not experienced in a long time. Practically
every mode of communication we are allowed
to use was called into action,

¥ariations in geography and population
density gave each fire a character of its own.
The Wheeler and the GordasRat Creek fires
were in Los Padres National Forest and under
the supervision of the United States Forest Ser-
vice (USFS). The Las Pilitas fire was in an area
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controlled by the California Department of
Forestry (CDF). Working with these two
agencies is not the same!

The Wheeler fire was in an area where 2
meter repeaters could be utilized. Because
many of the fire fighters had been away from
home a long time, Welfare messages were
accepted and many passed out of the area by
packet. Formal traffic was handled to
supplement logistics communications. Red
Cross traffic was exchanged to various shel-
ters, Packet radio was used extensively to
handle formal communications and Welfare
messages,

The Las Pilitas fire was located in plains and
hilly conntry to the north and east of San Luis
(Obispo. The repeater near San Luis Obispo
was ufilized almost exclusively for the opera-
tion. Amateur operators rade along with CDF
FIOs (Fire Information Officers) to report
progress of the fire and attempts to control it
back to the Emergency Operations Center in
San Luis Obispo. During operations around
the mountain country near l.ake Lopez, it was
necessary to locate an amateur at a vantage
spot to relay into the EOC. Amateurs also ac-
companied the FIOs on arson investigation
trips. Some evacuation shelters were set up by
the Red Cross. Amateurs supplied communica-
tions between these shelters and Red Cross
headquarters in San Luis Obispio.

The Gorda/Rat Creek fire started on July
6 from lightning. This area is located in the
coastal mountain region of Big Sur, and
communications here were greatly affected by
the terrain. Amateur assistance to TJSFS
commenced on the morning of July 7 when
a decision was made to set up a tire camp at
Pacific Valley, a small community north of
Gorda. The only repeater in the area, located
af the Big Sur lighthouse, was of little use due
to the rugged coast line and successive moun-
tain ridges. Logistics For the fire camp were
handled by three existing telephone lines in the
area. Amateur Radio was used for com-
municating with USFS headquarters in Goleta,
150 miles south, to supply information such
as spot weather forecasts and personnel infor-
mation. To aid FIOs in gathering information
on the fire, 4 mobile 75-neter antenna was in-
stalled on a USFS truck and an amateur rode
along with the FIQ to radio vital information
back to the base camp. As many of the fire
fighters had been in fire camps for over a
month, Welfare traffic was transmitted dur-
ing the last nine days of operation.

Ninety-six amateurs were active in the
Wheeler fire area from Ventura County; Santa
Barbara couaty supplied 71, Fifty-eight
operators were active at the FOC or on patrols
in the Las Pilitas fire. Fourteen amateurs
vperated at Corda/Rat. Total estimated
worker-hours estimated for activities associated
with the three fires is in excess of 7000, Over
1000 Welfare messages were originated, Packet
came into its own with heavy utilization at
Wheeler.

Many lessons were learned about operating
due to the wide difference in terrain, popuia-
tion density, availability of amateur resources
and interfacing with many agencies.—Paul
Ryan, WBERVA, EC Ventura County (sub-
mijtted by Byron Looney, K6FI, SEC Santa
Barbara)

YOUR CONDUCTOR'S CABOQOSE

We've received a couple of inquiries by members
wondering why their activity reports or sum-

mnaries are not published in this column. Rather
than leave this matter unaddressed, we'd like to
give vou a brief explanation,

Your Public Service Hranch receives an
average of 100 Public Service Reports and brief
manuscripts each month. Although the quality
of the amateurs mentioned in these reports is
never questioned the editortal quality of the
report is inmediately evaluated. If the report is
well written, legible and of interest to amateurs
throughout the nation, your report has jumped
the first hurdle. You may wish to refer to page
BO of March 1985 (8T for *‘pointers.”’

The next hurdle concerns timeliness, If the
event or emetgency happened in june and the
report was sent to Hy. in August, it might be
published in the Qctober, but probably the
November, issue. Reporting on an event five or
six months after the fact isn’t timely. If a sum-
mary or report is here soon after the event, it
has jumped hurdle number two.

A report must outjump its competition to get
past hurdle three. Space in this column is Hmited.
The more professional a report is, the higher it
jumps. Many reports fly aver the first two
hurdles only to crash headlong into this third bar-
rier. We have a certain amount of space
dedicated to reports and summaries in this
column; no more, no less.

We would like to stress that an entrant in this
race must be able to stand and run alone to
**break the tape™ at the finish line. The author
of a summary is not a factor in the decision-
making process. The report is running the race,
not the aathor. We're sure you'll agree.

Finally, 2 summary must be entered in the race
to win, If we don’t get a report in the Public
Bervice Branch, we can’t print it!

We hope this leisurely tour of the “course”
has been interesting. CGiood luck during your next
racel

ARRL SECTION EMERGENCY
COORDINATOR REPORTS
JULY 1985

37 BEC reports were received, denoting a total
ARES membership of 22,1835, Sections reporting
were: A, CO, EMA, ENY, GA, IA, IN, KS,
MDC, ME, MI, MN, NFL, NH, NJ, NE, NLI,
NV, OH, OK, ONT, ORQ, PAC, 8C, 8CV, 3D,
SDG, SEL, 8JV, TN, UT, VA, WA, WI, WMaA,
WNY, WPA, WV,

Reports were not received by the following
Section Emergency Coordinators: AL, AK, AR,
AZ, BC, CT, DE, EBAY, EPA, iD, IL, KY,
LA, MAN, MAR/NFD, MO, MS, MT, NC,
ND, NM, NTX, NLI, NNJ, NV, UR, QUE, RI,
SASK, 5B, 8D, 8F, 5TX, 8V, 5NJI, VT, WIN
AND WY.

SEC monthly reporis for Qctober should be
received in the Public Service Branch at ARRL
Hq. no later than Nov, 12, Reports received atter
the 12th will be entered as fime permits.

Transcontinental Corps
July 1985

October TCG reports should be raceived in tha
Public Service Branch no later than Nov. 12,

icc

Succgssful %% Suc Function Total
Area Functians cessful Traffie  Traffic
Cyele Two
TCG Eastern 105 sa.7 Fral 1941
TGG Central 77 by 408 qang
TGC Pacitie 97 i nn 1281
Summary 279 B0.2 1479 3708
Cycle Four
TCG Eastern 154 0.2 1063 2125



1GG Gantral 49 9.0 292 B70
TGC Pacific
Summary 203 q48 1355 2745

TCC Certificates Issued This Month
N7FAP

TCC Roster

KK1A NDBT WaJOV KUBD KEUYK K6YRY VETEIL KATL
KFTR WATBZY W7TGLU WBTWOW K7OVK KBTFE NOIA
WAROY| WAJL WALITE WFAX NSAMK NGET WELTZ
NSDFO WEGHP WKLY KDSKQ WBEOXE KDSRC KS5Y
KVEX WBSYDD KASFEZ KWGJ WaJLld KAAMZY KAPEPY
NEBE WBECIC WEGHP KEGM KSOAF NETC KETL KVEX
KWaJ WBSNVN WBAUYLl KBOX WEHI KSaU AA4AT
W3IATO NTAWK N1BHH WALCCK N3GDY KGIDW
N4EXQ KIKIF VEIFAS WAZE]) WDAFTK NAGH| Wa3GZU
M KN1K KBOZ WOMJ WB4PNY KT1Q WBOHB
W1QYY WAITBY kW1l AFBY W2VY N2XJ) WEBYDZ.

National Traffic System
June 1985

October NTS reports should be received in the
Public Service Branch no later than Nov. 12.

%a % Rep.
Nat Sess. Tfe.  Avg. Rate Rep. to Area
Cycle Two
Araa Nets
EAN kil 1018 328 633 . 803
GAN Rj| 1319 425 819 100.0
PaN* 62 1094 182 917 914
Region Nets
1AN 62 777 125 D47 950 1000
2AN 54 318 59 280 @80 979
3RN 3 351 113 005 96.0 1000
4AN 52 775 125 502 7301000
AHNS 52 983 158 542 2.0 1000
ANB B9 513 8.9 345 1000 970
ANT 30 749 125 703 830 970
8RN No repnrt racelved ad.0
9RN 50 03 436 B1.0 1000
TEN B2 as2 13 0 AfT BLODADDD
ECN No report recsived S8.0
TWN 57 400 70 444 800 840
TCC!
TCC Eastern 105 771
TOC Central 77 954
TOG Pacitic 97 700
Cycle Three
Area Net
EAN 31 237 T 441 500
Region Nets
1RAN a0 141 47 029 770 650
2RN 30 208 B9 450 880 70
3RN No report received BB.0
4RN No report recelved 32.0
8RN N4 report receivad 09
ECN No report received 45.0
Cycle Four
Area Nets
EAN a1 1741 561 1960 925
CAN 31 1063 343 871 995
PAN 4 978 4DE B4 993
Region Nois
1R8N £5 403 944 073 54.0 B7O
2RN 59 401 8B 552 912 900
3RN a2 244 39 382 980 %00
4RN & B11 99 035 1000 9340
RNS 62 598 a8 410 81.9100.0
ANG ] 570 10,6 Cg64  99.0 100.0
ANT 82 506 8.2 792 83.0 980
8RN 57 385 %7 363 38.0 1000
9BRN 62 710 11.4 066 88.7 B80
TEN 82 453 L3 504 78.2 1000
ECN Nao report racelved §3.0
TWN 59 404 88 .855 813
TCG

TCC Eastern 154 2125
TCC Central 49 xg]
TCC Pacilic Mo report received

*PAN operates hoth cycles one and two.
'TCE functions not counted as net sassions.
Section and local nets reponln%(ZSZ) APSN ATN AB).
ATNM WAEN AENR AENB AENV AENX AENY
AENZ AEND IAL), ATEN (AZ), BECN {BG), NCTN SCNh
SCNI2 SCN/V RTTYY SCNISB {CA), DTN EPN SEN {DE),
QFN GN QFNS FMTN FPTN FAST TETN FPON SEFTN
SWFTN PEN PRVAN SPARC DEN EMEM FMSN PBTN
CFAN FMTN GCVTN LSSTN NFPN GFN SVTN VEN (FLJ,
GBN GSBN CARES CGYN GON &GA] iLN 15N ITN (lL
KSBN KPN KWHN KMWN CSTN QKS QXS-55 KS- RITY
(KS), [CN QIN ITN IRN _(IN}, EMRI EMRIPN EMRISS
EM2MN HHTN CITN NEEPN WMN WMTN (MA), MEPN
MSN {MDC}, MAEN MPSN PTN YEAR (ME}, MITN MAGS
UPN QMN MNN (Mh, SN/ MBN2Z MS N MSN/RTTY
MEPN/N MSENIE PAW gN& MON MOSSB MEOW MTTN
GCMEN HBN PHD PTN NEMOE RRABN CVE MOFON {MOQ),
NTN {MT), NCMN CN CSN GNCTN PCTN RARS THEN
PETN GFARS MZMEN (Nﬁ DATA (ND), NE160 NE40 NE7S
NCHN NCW NMPN NNN NSN WNN BVARES GO2MN

ENTMARES HCARES MNARES ML220 MLARES2 PVARC
PLVARES %BAHESZ SBARESB BHAF!ES {NE NHN MCEN
GSPN GSFMDBA
WPAZMTN NWPAZMTN (PA) QSN éﬂU% EMHI EMFIISS
EMRIPN RIEM2MTN (B), GN SN SCNTN LC2MN
GPD2MN_ BR2MN_ YG2MN  OCZMN (SC), TNCWNTS
TNPNTS TVHFNTS (TN:- TTN TEX TSN DFW {TX), BUN
DCESN (UT), VTN WSBN VSN YNJE YNIL VLN
STAHES SYEN SBN (VA), VTN (VT), EWTN NTN NWSSBN
PSTS WARTS WSN (WA

Ggtober section and local net reports shiouid be
received in the Public Service Branch no later than Nov. 12,

Public Service Honor Roll
July 1885

This listing is available to amateurs whose public service
performance during the month indicated qualities tor 60
or mare tolal paints in the faliowing ning categonies {as
reported to thair BM). Please note maximum points for
each category: (1) Checkm% into CW nets, 1 point each,
max. 30;{2) ChECkI\A? Into phone/RTTY nets, 1 point each,
max. 30; {3) NCS CW nots, 3po|nts each, max. 12; {4} NC! s
phone/RTTY nets, 3polnts each, max. 12 5 Performlng
assigned NTS liaison, 3 points each, max. 12; 8 Deliver-
ing a formal message {0 a third party i pomf each, no
max.: (7) Handling an emargency message, 5 points sau:.h
ne max.; {8) Serving as Emergency Coatdinator or aet
manager for the entire month, 5 points, max.: () Par-
ticipating in a pubiic service avent, & points, no max.

This listing is available ta Novices and Fechniclans who
achleve a total ot 40 or more goims. Stations that qualify
tor the Public Service Honor Rall 12 consecutive months,
or 18 months out of & 24-month period, will he awarded
a special PSHR certificate from Hg.

Qctober repurts submitted for this column shouid be
raceived at ARRL Hq. no later than Nov. 12. PSHA roports
should be listed separately from Section News reports,

1059 110 92 B
WABZUD  W4PIM WDOFFI KASFFO
445 KATKPS Woom WARTFC
WATAGY 109

kASCL %

172 108 WAVID  Nmal
wBrwow  KABARP  WBZUVB  wpskoo
. KTaY Kadl. VE4RO
jas WIOYH WEVOM WEAWII

Krvw 107 40 78
164 AGDG] WB2EAG N4PL
KBCXP NBEEB WDBLDY K22yl
163 NSAM WAZKQI o
W7LRB N4EXD WiGHT,  AK2E
KBpZ VE2CP AF8V WBSYDD
148 106 KABVOZ VEIBDM
KDAKY WBIGKZ  KBEEK NBHYM
KASRGC KNK
105 WHZMGO
146 WEINH MYglw
AA4RE WB20WO  [aopHR iy
WBSSRX  WA2FL NTAKS KESY
KA4ERP
144 04 NSBDL AMAGL
T GRS kawoss 1
A, WALIDH  KVBX k2yar
waiTgy ~ WAIYNZ
KAJDLY 103 - KA4YEA
KASSFT
138 WEPX.  VEDPO 75
Wi4H KABBWM  VEZEDO
KABERY WAYVQ
KBAWT wgﬁ#ﬁw WDAKBW N1BJW
134 N7FEXJ N3cOY 74
KDYME K780 YE4AJE WOFZW
131 KA4E 2l NIDZA WALEYL
KK1A 01 a7 ATz
. KAND <BAIVV
127 KBTFE
KBUYK KPHSI KaVIWK 73
KBanz KEYD WBBGXT
128 KABKHS
K4NLK 100 WDEBOX
AE1T
125 KVPISSM(;O K&OXO KATKTH
WB2VUK  pidRec  WABWJZ 72
120 KAZMYS ND2S KC3Y
WBBTED VE2KK KBJDI
119 99 N4JRE Wxal
WOYGY WAANKC KC2TF WA4RUE
WETHIH K762 K2ZM KF7R
WE4X 98 a5 KA4MTX
KJOE K85V 71
e NECVE  NigR KG2D
KAIGWE  aaant KB4LE
s a7 KA4EYF WEKLY
KG90J KKIF 84 N7BHL
114 KB1PA wszms wB4zDu
KY41) WD4ALY AW 70
113 95 WBCTZ KTOVK
WA4PFK  WACKS KA4BCM  KASPEX
b Wik KATKA
WIVSE KGAVE
KB1AF 95 NECLS KASAZK
KA1EXS WITN NWAO 69
KWiU VEIWM WCHB KFeJ
NAKFU o a2 WAZJY
VE4IX KABODG KJoJ KGEOQ
114 WEBOBZ  N1BGW NBBD
WAZERT o3 K50AF 68
NG4J KBCMR W7IMH WTLG

WDAGUF 85 BF! WABDHB
WEBWNJ  NSDFO WAZDUM WBIPL
KX2T WIKRV WDBPAE 58
VE2FMQ W4JLS WD4PBF KAILIHT
WADKX WHAVMX Bt ‘5‘5
7 64 KAOBCB :
pacc WO Mec
Al
KBELT KC3ay BQYY N1BYST
VESGT WABGMT KA20PG 51
WAIRNP  WB4FDT KAZAID KBAMHHIT
WO4NYL  KakD) E;%ng KABSAFIN
49
N2BFG KP4D. WD4HEP WASTNTIT
Kiayy KE4BZA WALITE KA7RFDIT
KA4YHS NE7B WASMNR  KRIFWOIT
WDEBJECIJZQ KATTCE 80 ar
WASUNX  Gagiuk  WAdcka  AHPOT
KAZDQA WAHON WEPHT KAORIUT
WALGCK  WaaQxT KA4GUS
WRATZR KOAWH WEaN

Brass Pounders League
July 1985

The BPL is apen to all amateurs in the United States,
Canada and U.S. possessions who rapert to their SM a
massage totat of 500 or a sum of ariginations and delivery
points of 100 or mare for any calendar month.

&ll messages must be handled on amateur frequencies
within 48 hours of receipt in the standard ARRL form.

Octaber reparts submitted for this column should be
received in tha Public Service Branch at ARRL Hq. no later
than Nov. 12, BPL reporis should be listed separataly from
Section Vraffic reports.

Call Qrlg, Revd,  Sent Dive. Tetal
WaCLL 940 g9z 123 92 105
KAYGPA 35 1115 118 18 1246
waJu. 0 615 542 1 1208
KBUYK 44 @G0B 538 13 121
KEFL 515 88 518 A5 1143
W3VR 401 286 401 34 1102
VE3KK 80 458 509 2 1079
VE3ISC B70 8 480 8 1068
ARAGL 1 566 488 1 1046
NAGHI 64 484 442 a0 1020
WIEQF 1 369 397 10 872
WadJDH Q 435 an 3 BU8
KABFEZ 1 357 340 2 760
NAEXC 2733 33 3| 74
WXAH 0 370 340 720
KwWaJ 5 311 di2 7 635
AALAT LY 282 295 8 626
KTiQ 4 505 294 17 620
WB4ADL ki 293 245 44 603
VE3FAS 0 289 N 0 490
WSINH 26 264 207 14 461
WEBO 3 247 M 4 B6h
WEBTWOW 14 296 22 16 948
KDTME ? 245 282 5 542
WFaX 5 288 228 19 537
KBAWT 1] 278 230 29 537
N4PL 94 174 242 24 534
KA4ERP 9 27 2e0 4 hao
AFEY 2 243 289 5 520
NJ4L 70 27 27 2B 520
NSAMK g 308 209 1 418
WE4PNY 3 263 248 i 815
WADOYE a 238 o2 0 &2
BPL far 100 ot more ariginations plus deliveries
WEBYPY 380

K4EUK 203

KB3X 130

WEQBK 109

WB5SSRX 100

Independent Nets 1985
July 1985

October reports submitted for this column should be
mmwNed ln}ge Public Sarvice Branch at ARRL HMq. no later
an Nov

Check-

Nef Name Sess. Tic.  Ins

Amateur Radio Telegraph Society 62 240 243
Central Guif Hurrlgane Net 31 167 2884
Clearing House Net a1 114 320
Early Bird Net N 666
Empire Slow Speed Net 31 66 336
Golden Bear Amateur Radio Net 31 392 2030
Golden Years Net 9 23 64
IMRAA 27 948 1662
Midwest BTTY Net 29 35 1
Mission Trall Net H 280 84
New England Novice MNet N 42 136
North American Single Sideband 25 3 135
NYSPT 30 70 494
Southwest Traftic Net H 231 1204
West Goast Slow Speed A 148 440
201SSBN 17 542 345
75 Meter interstate SB Net 31 350 J00
7280 Traffic Net 60 491 2663

HeF
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Results, 1985 ARRL International
DX Contest

By Billy Lunt,” KR1R and Mark Burke,** KATMIS

*Assistant Contest Manager, ARRL
**Communications Assistant, ARRL

cyele, the ARRL International DX

Contest keeps going on and on to
preserve its spot as one of the top contests of the
year, [t seems harder and harder to roll up those
large scores, but the big guns do it again and again
by creating their own conditions with a multitude
of kilowatts pounding at the ether with the ever-
so-familiar sounds of ““C'Q Contest’” and “LUR
590 Mass.” Twenty and 15 still remain the
{ivelihood of the contest, with the most activity
reported on 20. But with the ever-increasing
number of 40- and 80-meter yagis appearing on
the horizon. maybe the bands to watch in "86
could very well be 40 and 30 meters,

The number of logs received was below the 3000
mark, with only 2347 this yvear. Although the
number of [ogs keeps in syne with the number of
sunspots as we near the bottom of the cycle, there
was still enough activity in both areas to make
the 1985 contest a great success.

W/VE Highlights

This year, the W/VE single-op phone plaque
was a battle between two YCCCers. When all
setiled down, last vear’s fourth-place finisher,
Mark, KIRX, with 1.3M, had topped John,
K1AR, by only 13k. W3BGN was the only other
single op to break the 1-Meg mark, 1o finish with
z fighting third.

The CW single-op battle was « bit more fierce
with the entire top ten over the I-million mark.
John, K1AR, not content with second place on
phone, came back with the top honors on CW
with 1.9M points, beating N2LT by 123k to re-
tain his last year’s spot as CW plaque winner.

The low-power (150 W or less) class was won
by two VEs. VEING took top honours on phone
with 160k, and VOIMP coming from fourth place
last year to claim top CW honours with 530k. The
second-place spots remain the same as last year,
with W2TZ second on both modes. KiUO ran
away with the top QRP (less than 10 W) phone,
winning by 58k with a score of 127k, On CW,
WBVSK came from third place last year to win
the plaque this vear with 68k points. Great going,
guys!

in the multiop unlimited class to beat the
second-place blues is W3LPL with 2M points this
wear to win it by 167k on phone and then doubling
his score with 4.5M to also win the CW top spot
with a 1,3-Meg spread. Second place on phone
goes to WADR, WAMYA was the CW runner-up.
King Fred, K2TR, and crew took both crowns of
the two-transmitter class; on phone, squeezing
past N2RM by 49k and on CW by beating KIDG
by 118k. Fierce competition was evidence in the
muiti-single phone ¢lass, with K4VX/d (IM), up
from fifth place last vear, topping K3KG by only
57k for top honors. CW was another nmaway
with N4WW {2M) winning by 443k over second
place WI1KM.

Top single-band activity was close this vear. On

ﬁ 5 we race to the bottom of the sunspot

73 05k

160 phone, K1ZM topped WIRR by only 216
points, with 11k, WOM) took 80 meters with 78k.
KM6B was tops on 40 with 86k, On 20 it was
K385 (KUSE) with 234k, Fifteen-meter champ
was WSXZ with 55k, WA3EEE resisted giving
in to sparse activity on 10 to win the single-band
plaque by 15 points with a score of 300, CW
scores on the low bands were outrageous, WIRR
scored five times s last year’s score on 160, tak-
ing the plague with 25k. WI1FV kept the 80-meter
fires burning by doubling his last vear’s effort,
taking the honors with 147k, Forty was a tough
band to top after last vear’s super effort by KQ2M
at W2YV, but N4PN did it—to the tune of 285k,

N2AA was the 20-meter winner, scoring 338k.
N2EK was tops on 15, and WATKLK braved the
28-MHz band, scoring 702 points for the plague.

DX Highlights

On the DX side, North and South America
dominated the top spots again this year. On
phone, ZF2FL (N6RJ) again finished in top spot
with 5M, 2.8-million points over second-place
LUIBR with 2.2M. Al6V/KHS gave a great try
with 2.1M, for third place. On CW, VE2MGD
(W2GD), with 4.5M, won over the 3.8M effort
of second-place KSNA/KPZ. Great tries by third
place VP2MP (K2YY) with 3.7M and fourth place

Atfiliated Club Program

Unilmited Category Score
Frankford Radio Club 40,937,512
Yankee Clipper Gontast Club 33,598,302
Medium Category

Fotomac Valley Radio Club 15.310,131
Texas DX Society 11,975,054

Mad River Radio Club 7657353

North Texas Contest Club 7.199.226
Murphy's Marauders 4 J3H,806
Dixie DXers 3475,872
Northern California DX Club 2,286,804
Southem Catitornia DX Club 2,259,921
Wastam Washington GX Club 2,152,224
Kansas City DX Club 2,047,356
Eastern lowa DX Assn. 1,979,330
Colorado Contest Conspiracy 1,912,680
Rochester (NY) DX Assn, 034,329
Northern California Contest Club 911,001
Southatn California Gontest Club 761,633
Southeastern DX Glub 612,255
Cirder of Boited Owls (NY) 559,031
Miasizsippl Valley DX/Contest Club 588,135
Grand Mesa Contesters 548,595
South Florida £¥X Assn. 467,403

South Jersay Hadlo Assn. 433,458

‘Western Pednsylvania DX Assn, 412,595
Lang 1sland DX Assn. 282,000
Local Calegory

Caontral Virginia Contast Club 5.477.877
Goantral Indiana Contesters 2,110,656
Reading Radio Club 1,822,714
Northern Ohio DX Assn. 1,654,110
Meriden ARC 1.543.560
Greater Milwaukee DX Assn, 1,172,148
San Biego DX Club 1,044,270
Falmouth ARA 911,258
Central Arizona DX Assn. 819,612
Willamette Valley DX Cluk 77112
Four Lakes ARG 407,340
Grumman ARG J45.900
Neenah-Menasha ARG 343443
Ctaubervilla DX Assh. 200,804
Carolina DX Agsn, 55,308
Fox River Redle League 184,497
Tri-Btate DX Assn. 175,060
Northern {llincis DX Assn. 169,983
Eastern Michlgan ARC 129,288
Redwood Empire DX Assn. 114,498
Columbus ARA 98,408
Morthrop Radio Cluk 92,739
Narthern New Mexico ARG 73,758
Metra DX Glub 63,690
Utica ARG 52,884
Cuconino County ARG 33,306
Poway ARS 27,102
Wast Park Radiops 7218

Phone

Entries CW Winner Winner
G4 NRLT N2LT
4 KiaR K1RX
a0 fcrde] K¥3zo
12 KSDX NASR
i7 HALR KEBS
16 KEMR KSHX
18 KIBW K1AM

WXAG WILA
36 K6DA KASBIM
41 WBTMD KBEID
16 NTTT NYTT
o] WoJLC WRILC
22 WRE. WREJ
7 KSPE KSPE
13 WeTZ W2TZ
3 NBBY WEBSKBZ
10 HiswW NISW
a N4PN Wa4DX1
3 WRGGE e
3 WEHBH WEHBH
i PG —
3 KSUNP KBLINP
15 JLA WaPAl
4 ADBJ
5 KeMFY KEMFY
& —_ —
3 WSRE WBSRE
7 WauM WAISP
5 KZ8Y KEDJC
4 KS1L KS1L
3 WHRN WIRN
10 KBTQ WABDBG
4 KEMA KEMA
8 K70X 70X
3 AITE WTFP
g KoBIL WazZM
3 waop Waop
5 e WBIFYL
4 MBAV/4 KE4HK
8 KCOUM
4 K4XO K4%0
4 K9QvVB
B K8DD
3 KBZUR
5 Wapwe WaNPF
4 NBAA NSAA
5 NBAGP
4 LNQ
4 NAZG NA2OQ
3 'S -
g AABEE -




Top Ten—DX Phona

Top DX Multioperator Scores—CW

Call Score 160 80 40 20 15 10 Single Transmitter
F2FL Call Score 160 &0 40 20 15 ¢
NORJ)  S076.579 ST HISGIT  g6ais7  looa/se  Bd2iss 11 KVAFZ 4229007 267046  69YET  1030/56 109156  OUAMS4 457748
LMBR 2249976 Q0 28546 3440 1117/53 (02555  350/42 Tty ;
"{%‘Gf‘“ﬁ ?P;Eé?; 5?09"40 3?55;3 ?ﬁ]ﬁﬂ ;g?ggs 335};%; 5%1 méglz 4,413,186 208048  GR4/57  TBOMAT  GO8IST  1318I57  3BOMS
h 02, C8A 2480,796 274142  629/51  B0/64  GR1/53 468145 124129
Fresn Bnass oo ne BKAA ATyS0 118983 6020 KHEDW 2054326 63/28  O37O/R0  B56/54 7225  774BS 103
N ;ch’ g?gl,:,;? gg ?%2’29 ?53532 z‘;_ﬂfg? ggﬁi % AHBAZ 1328229 OID 24741  G41/65  GOAIG3  6BR/BI M1
CESDGN 803820 00 S7zB S1a4  5TIE] 6183 a4m Two Transmitter
HH2WL 703,431 oM a51e ars 1520055 36441 Q0 WHEW 751,454 Bi4 161/30  S48/50 48050 23743 0N
GT1BCM JATYAA 541,398 777 158/25 403043  676/51 11817 000
OH3ZE) 585312 00 195134 {78/30 103254 5416 0 YU4EZC 83,625 0D 1378 12/10 2332 TS 00
Unlimited
KHBXX 4026036 30054 70752 106556 1258056  1128/56  118M3
JAGYBA 8932448 3010 228/37 50246 79554 21328 Q)0
JE3ZFS 16,7290 00 29410 a7 e 287 00
Top Ten—DX CW
Calf Score 160 80 40 20 15 10
VPZMGD
(W2GD) 4571112 317147  6A1S5 99187  924/57  1241/57 562049
5?’2‘&‘2’( 2 3,792,678 280/44 611/58 B35/55 878/55 1197154 31743 Top Ten WIVE Low Power Scores (Less Than 150 W)
P(‘;%m 3766401 220146  39UBT Q4756 BTUSS  (1BIET 443046 Phone
(W1BIH) 2,317,748 24441  516/54  64y55 70955  QOB/58 538050 Calf Score 160 80 40 20 13 10
Ruzclhl, Dodoc80 20887 dBol2 MaiSt G6TISZ 0SS FUR vemng 1e0a28 O 2021 273 28MB0 4835 0N
oty W2TZ 143,640 313 24120 33122 235/68 46126 n
FBARC 1832887 7422 435048 7a8M9  8oQis4  eSa4 0D KmaL 105,216 010 2014 amEr 12982 5532 42
HEIXKE, ke O A goisa  joone SiNS1 o OM2 O wWeaRv w242 00 1 ar Pe8TE 328 Om
5T50. $IB600 5921 Z7aMO 27BiM2 51650 3040 107 WC4B 89,963 ol 4531 Juez 96D 4022 10R
* %0 breakdown not provided oW
Galf Score 160 a0 40 20 15 10
VO1MP 530,168 23/22 120037 19BM2 59248  B4/30 515
2T 478950 11710 16032 11441 47166 123048 10/9
NTTT 302,814 914 117116 317/31 43251  58/29 108
NADH 329,988 2019 102145 12242 181047 9351 16110
Top Ten—W/VE Phone K50% 227,186 1713 53/34 12846 14841  49/34 2114
Call Score 160 80 40 20 15 10
K1RX 1,291,059 35/28 114162 Q952 11211111 74142 512
K1AR 1277460 30/28 100062 8552 1123112 71047 "
W3BGN 1,006,710 37/28 10558 9145 107393 7137 1314
o miu mm me g otam gn o
I
waee 841572 [A18  O7E7 674z 9390 A7T/A3 2 Top WIVE Multioperator Scores—Phone
(KBGN) 801,810 28023 13962 17955 43183 17488 3411 Single Transmitter
WOIRE TBT,I88 2320 B/56 10553 61001 10951 1376 Call Score 160 80 40 20 i8 10
K1VR 775008 18114 a055 70i41 870189 5734 21
KS1E 717,408 Q0 82/45 4226 11211101 27116 1) K4vXia 1,064,116 32/28 104/61 171163 6817109 122155 17
KaKG 1,007,721 27124 103/61  156/65  6GO9MOD  135/80  23/9
K3LR 627,864 32127 116/60 109/G4 694102 9447 B4
WB3JBM  §20840 2521 Q6I58 109/50 760100 95046 115
KaTUP B47.458 1716 124/61 97746 TIBAOZ 7529 713
Two Transmitter
K2TR 1,719,804 59/39 13473 19068 10UBM13 157184 124
Top Ten—WVE CW NeAU  19sr2r0 318 ledrs  2ans  eMnos sum 4o
Call Score 160 80 40 20 15 10 W3MA 1,2448774 41132 14571 14464 BFEM07 10064 1045
KiAR 1,893,105 6138 278060 44BITT 82074 2rATT 18112 NSRM 1,323,051 1916 188 22055 754102 20567 3416
NZLT 1,770,018 48(35 18161 330067  G73TE  a29/69 206 Unlimited
“(rksggc';) 1,668,025 24122 223089 47272 BDI/78 43372 2004
688, WILPL 2258810 57037 181/79  300/83 1343112 20275 348
TO 1,584,243 45034 154/55 31183 Q3WYE 24967 iTMA W4DA 2,001,312 71143 17280 25075 1183M14 1457 2577
K1BW 1,556,820 44/34 14157 382,73 BE1TE  226/68 20113 3GM 1,378,620 4737 13671 169168 8247103 13259 241
W2BGN 1,446,680  10/37 14449 232060 BT 318/54 17n4 KNGMIB 1,198,861 2117 1687171 193m B71(109  127/50  28/13
K1EA 1,410,270 36/24 21653 375169 7671 210/81 1712 KSOK 1,108, 30121 Bi50 125/54 4181100  153/48 1517
N4AR 1,404,054  50/36 125/52 35473 59378 a0mE 18M4
Kazo 1,378.134 28121 235/52 384160  €49/74  336/61  19)14
WORE 1,256,073 28121 11y52  pezlez 6U1TS a3 2ThT
Top W/VE Multioperator Scores—CW
Top DX Multioperator Scores—Phone Single Transmitter
Single Transmitter Call Score 160 50 40 20 5 10
Calt Score 160 80 40 20 15 10 m\mﬁ %,003.97 4&13:‘33 16%!2% SBY78 753.;75 gzam 15.‘12
HHZCO 5961660 13743 1160456 14B7/56 O34B5/58 1006/556 0/ N5AL ‘;ﬁgsjgﬁ &ES féz,s‘r, ;3,3,‘23 5‘3;,%"5’ 2“’0"'55 25513
ﬁﬁ?‘sz i:gg}g;g ‘:ggm %gf{’}gﬁ g;gﬁ ;gggg; -'Ilglgg}'gg &209108 W2VJIN 1,437,414 40129 12482 IOTE  MAITT 18481 18/14
KV4FZ 3.828.384 247139  156%/57 503/55 1608/54 1081146 21 KIww 1,388,444 29021 6059 43S 62276 31ES 1ena
KHEXX 2874848 199045  750/55  989/51 (562156 462133 14/ Two Transmittar
Two Transmitter KzTIE!i g,gggggg }{?;4133 i?gg% g?ggé 120090 50478 262
JBIJ 8,088,390 257/46 1738157  1819/67 3126/57 2224/54 {3619 Q;EG 2'582'424  55{37 1;239@3 840/99 1357;2912»00 4$g$ %‘gg
}gg\ﬁ? 22?;333 lgﬂg 1;13533 g??;g }?}3}23 gﬂg g;g KTaM 2331054  49(38 250/66  3BIIT  OBIO0 45279 22016
L S o oS e ez o0, o K1RX 2.234,160 50133 219081 447077 QBTIBE 4157 22117
Y74l 168822 0/0 6621 89/21 52341 0/0 0/ Unlimited
WILPL 4,577,328 11269 42374 9171104 12091103 646/05 3921
Unlimited WOGM 3704761 &80  3iamd  Greds %049y sonme  oaie
& U
JAGYBA 387082 00 120M1 dTaRe BOBS2 26 0 NRSM 2735378 6643  209/64 841003 B00MM Y79 3710
JATYFH 116,571 Q0 2n7 14178 443141 284 o0 Kelzo 1878288 51133 17684 58180 643/88 24674 28120
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DX Continental Leaders—Phone

Africa Asla Europe
All Band auUsJE 061,248 JATXAF 155,378 CT1BCM 585,312
{M4HX) (OHIZE)
318 Mz . - JA2YKA " go4e CTACH oy
rd g —
LIEADGY) CT2CB 145,530
7 MHz ZSEDW 22,890 JAZBAY 22,500 YUAEBL 83,895
14 MHz EABLS 87,702 JM1CAX 83,556 GT2FH 337,048
1 MHz - - JMIMGP 1593 GT2CE 4914
28 MHz — — — — .
{RP - JAZJSF 1584 YUTOWW 3402
Multioperator
Single
Transmitter ISBTUK 83,214 JATYWX 195,822 BaTY 1,240,272
Twe Transmitter - s JATYAA 143,640 18MPO 4% 386
Unlimited - JAQYBA 367,002 — —
North America Oceania South America
All Band Zlingé.‘n 5,076,579 AlGVIKHS 2,177,154 LU1IBR 2,244,976
1 )
1.8 MHz vPESEX 51,348 VKEHD 3969 V3AZC 27,552
- YVEGVE 281,637
35 MHz KKBAIPJT 403,389 - - !
7 MHz YP2ED 116,885 TazAF 241,135 ZP5SCY 168,698
{KHEUR) HGiHC 403,731
14 MHz TIZANL 26,584 KHESP 0,690 INGZT 370,440
21 MHz FMSCD 187,200 YCRDRO 3 FYSIW)
28 MHz o — LUBETE 77,013
QRP —_ — AHBEK 12,462 - -
Multioperator
3ingle
Transmitter HH2CQ 5,951,680 KHEXX 2474648 p4aJ 5,087,844
Two Transmitter JBTd 8,088,390 WHEW 543,144 .
Unlimited — — - —
DX Continental Leaders—CW
Africa Asia Europe
?Ié lhsdad'ld 5TSGJ 918,600 j?:g;l? 661 ,3900234 FEARC 1,833,887
o z e — .
35 MHz EASAL 129,426 JA1XAF 29,862 GT1807 53,228
T MHz - - JATRHY 58,032 G3EXE 76.407
14 MHz - - AIVEF B2.826 foarl, 1a5.252
i A3-30358) OHA0S 248,304
21 MHz - JLIMUT 10,895 {OHEPF)
28 MHz - e - YU2LNE 38,848
GHP ECRAFY 22032 JATKFX 9570
Multioperator FoYz sa.664
Bingle
_Transmitter — m_— JATYCL 388,145 HGSA 1,167,480
Two Transmitter . JATYAA 541,308 YU4EZC 53625
Unlimited o e JAGYEA 932,448
North Amerfca Ceeania South America
all Band YP2MGD 4571112 NEAW/NHE 626,922 p42y 3,317,748
sguszsm 1BIH)
1.8 MHz YPEGEX 67,620 — - yYU108 57,312
3.5 MH K{é&g\(}if\\lj&;}ﬁ 17,878 G50 "
, 4 ! 117, VIIXE 4
i PR Gewr Toow Q0o
z K120} ; 6 = {U1BCE 131,040
21 MHz z’FzAY 198,744 - — LUSDVO 48,570
KaLA) -
28 MHz2 — - -
GRP GBAAA £35,200 AHGEK 22,838
IKF1V)
Multioperator
Single
_Transmitter KVAEY 4,229,097 KHEDW 2,054,325 5J0LR 1,461,714
Ywo Transmitter — a— WHEW TE1.454
Unlimitad o KHEXX 4,026,036

P42] (WIBIH} with 3.3M.

The muiti-op bovs were out for blood, scrap
ping all the way to the wire. in the unlimited ctass,
it was JASYBA with 367k on phone and KHEXX
on CW with 4M to win the plaques, In the two-
transmitter class, J87J put in an impressive 8M
score, taking the phone plague. WH6W earned
Telk on CW for top honors. The multi-single
struggle was intense, with HH2CQ winning the
phone plaque with 5.9M over P42} with 3.0.
KVAFZ odged out KP4BZ, winning the CW
plaque with 4.2M. What fantastic scores on the
DX side!

The top single-band fight was up on CW, with
scores topping last vear's on all bands but 10,
while phone scores were down on the high bands
and up on the low bands. The top single-band

80 (117 8

plagque winners on phone were VPSSBX (AKBA)
on 160 with 51k, KK9A/PJ7 on 80 with 403k,
was T32AF (KH6UR) on 40 with 201k, HCTHC
on 20 with 403k, ZV9ZZ (PY5IW) on 15 with
370k and LUGETB on 10 meters with 77k. The
top CW plaque winners wers VPSGEX (KSGVE)
on 160 with 67k, BASRLE coming from third place
last year to win 80 this year with 129k, KP4F1
on 40 with 288k, VP2EAG (KJ0D) on 20 with
267k, ZFIAY (K9LA) on 15 with 198k, and
LUSDVO on 10 with 48k. Creat going, guys! Do
it again in 86!

Affiliated Club Competition

Again this year, only the Frankford Radio Ciub
and the Yankee Clipper Contest Club made it to
the Unlimited Category. The FRC boys made a

Top DX Single Band Scores—Phone

180
VP5SBX

{AKBA) 51,348
YVAATC 77 552
PTTEL 16,851
aY4yU £430
YKBHT 3964

80
KK9AIPIT 403,389
YVSCVE 281637
KACV/VEZE  175.89
HC10T 157.050
oT2CB 145,530

40

AF

(KHBURY 201,135
ZPSJCY 166,608
YPRED 116,885
PYBEG 107.484
20,450

GEsGDR

20

HCIHG 403,731
CTeFH 357,048
ViaM
(YUIZO) 212,520
cT2DL, 209,664
OHE0SE 158592
i5
™azZ
PYEMAD 370,440
LUBFEU. 226560
1 J4DM 90,482
FMSCD  1at.e0n
HC1EA [56.915
10

LLUGETE 013
CEBEZ
LUIVK 11,340
TVEBTE

Top DX Single Band Scores—CW

160 20
VPEGEX 67,620 YEZEAG
RI}E}GVB} 1KJBD) 267,456
Y108 57,312 BOS
CT1AOZ 33,228 QHBPE) 248,304
FavJ 12,006 ANANRS 170,940
PAZBFEM BB20 TU4GD 163,020
IKAEWEK, 160,150
&0 15
EABRL 129,426
KBCGVIVRZE 117,978 ZF2ZAY
GIFXB 76,457 {K9LA) 158,744
GT2AK 74,550 FGIWERLY
CT3ET 66,411 F& 162,450
LUTRGE 131,040
0 h‘i%? W 106,371
KP4FI 288120 3 g
NEINVFZE 265418 FyaMwd 48,042
IOBFIY 135,252 10
Yizaw 112,950
DLBRAI 109,572 LUSDVED 4B.870
W/VE Division Leaders
Phone Division W
GZ3XN Canada VOIMP
W3IBGN Atlantic WIGRF (KODLQ)
WYRE Cantral WAIRE
N@AT Dakata N@AT
WAHIGD Delta W4xJ
WAETWA Great Lahes N4AR
N2LT Hudson N2LY
WaILC Midwes! E4VX/0 (KMIP)
KIRX New England K1AR
NTIT Northwastern NTTT
WABRIM Pacific N&Bv
VT Roanoke k4PQL
Ri3L Rocky Moutain KiaL
N4KG Sautheastern KAUNP
KTOX Southwestarn NIsW
MASR (KEGN)  Wast Gulf E5DX

Top DX QRP Scores—Phone and CW

Phone cw
Call Score  Call Seore
AHBERK 12462 (GAAA 835200
YUIOWW 3402 FavZ 26,654
JARISF 1584 (KF1V) -
JH3LCUN 180 [1ACM 64,701
— - AHBEK 22638
— EOBAFX 20002
Top WIVE QRP Scores
Phone cw
Call Seore  Call Score
K1UO 127,800 WAVYSK 2g.a52
KIWS 69,930  WILNG 45,657
ASIYX 920 KWEG 42,168
WA7LHO 31,347 WH2ENW 30843
WHCN 19,824 N5HB 0003




DX Plaque Winners—Phone

Category

Single Operator Winner

Warld ZF2FL {N5RJ)
Africa 9USJB (NAHX)
Asia JATXAF

Europe CT1BCM (OH3ZE)
North America ZF2FL (NG6RJ}
Qceania AlGVIKHE
South America LU1BR

1.8 Mtz VYP5SBK _SAK!!N
3.5 MHz KHOAIPJ

7 MHz TA2AF (KHEUR)
14 MHz HC1HC

21 MHz ZVyrz éPYSIW)
28 MHZ LUGET!

QRP AHBEK
Muitioperator, Single Transmitler
World HH2CQ

Africa ZSBTUK

Asta JATYWX
Europe F3Tv

North Amarica HH2CQ
Qceania KHBXX

South Amerlca PazJ

Multioperator, Twa Transmitier

World

Asia

Europe

Narth America
Geeania

Jar)
JATYAA

Multioperator, Unlimited

Warld
Agia

JASYBA
JASYBA

Donor

North Jarsey DX Association

Johna M. Shinail, KABYK

Acadiana DX Association
Murphy's Marauders Sontest Club

Chod Harris, VP2ML

Doe Sayra, NTAVK and DX International
Society

Carl L. Smith, WaBWJ

W8FR, Fred Race, CPO USN

Trie-Kenwood Communlcations

Central Arizona DX Assn,

Bon C. Wallace, WeAM

Trio-Kenwood Communications

Mike Badolato, Jr., WSMYA

Gerald Griffin, M.D., WBMEP

Gloucaster Gounty Amateur Radio Club
David Voget, NL7
Trio-Kenwood Communications
Metro DX Club
Nick G. Lash, K9KLRA,

Denris T. Berkeblle KOYBG
Trio-Kenwood Cormmunicalions
Trio-Kenwood Communications

Trie-Kenwood Communications
Trio-Kenwood Communicatiang
Tom and Joy Middlaton, WB4CKY
Jehn Brosnahan, WBUN

ARRL

Tric-Kenwood Cammunications
ARRL

United States and Canada Plaque Winners

Phons
Single Operator
All Band

8

QAP

Multioperafar

Single Transmitter
Two Transmitter
Unlimited

cw
Single Operator

All Band
1.8 MHz
36

7 MHz
14 MHz
2 MHz
28 MHz
QRP

Multioperator
Single Transmitter

Two Teansmitter
Unlimited

ESSSB(KUBE)
WEXZ
WAIEEE
K1Uo

K4V
WaLPL

Winner
K1AR

N2EK
WATKLK
WBVEK

NAWW

R2TR
W3LPL

Donor

Frankford Radio Club

Butch Greve, WIEWC, Memorial

Lance Johnson Enginaering, KECS -
David L., Thompson, K4IRB
Trio-Kenwood Communications
Trio-Kenwood CGommunications
Tria-Kenwood Communications

KZ2E & KAZTPA, Marlis and Rick Noricn

John Allyn, WTXAR
ARRBIL

Wastern New York DX Asscciation—W2RR

Donor

Frankford Radio Glub

WITX Mamorial=—Cann. Wirelass Assn,
Northern fllinois DX Assn,

Northern Arizona Assn.
Neenah-Menasha Amateur Radie Glub
Carl Luetzelschwab, KBLA

Mike Badolato, Jr,, WSMVA

Hollywood AHb Inc.

Edith Holsoppie, N1CZC, and
Mike Kaczynski, W10OD

Trie-Kenwood Communications

Colorade Contest Gonspiracy

DX Plague Winners—CW

Single Operator  Winner

World VP2MGD (W2GD)
Africa 5T5CJ

Asia JHTDNO

Europe FEARC

North America VE2MGD (W25D)
Oceania NSAWINHS
South Arnerica P42 (WiBIH)
1.8 MHz VPSGEX (KBGVB)
3.5 Mz EABRL

T MHz KPAFI

14 MHz VYP2EAG {KJ8D)
2 MHz ZF2AY (KALA)
28 MHz LUSDV

AP COAAA (KF1V)}
Muitioperator, Single Transmitter
World KV4FZ

Asia JATYCL

Europe HG5A

North America KVAFZ

Qceania KHEDW

South America S5JOLR
Multlioperator, Two Transmitter
World WHEW

Asla JATYAA

Europe YWEZC
Ceeania WHeW
Multioperator, Unlimited

World KHBXX

Asia JASYEA
Qeeania KH8XX

Danor

North Jarsey DX Assagiation
Trio-Kenwood Communications
Alamo DX Amigos
Clarke V. Greena, K1JX
Potomac Valley Radio Glub
Tom Morton, KTV
Herbert Glark Hoover I, WBHZ
Memorial Award
Jim Dionne; KiMEM,
and Bill Poslimit, K1MM
Mad River Radlo Club
Trie-Kenwood Gommunications
Benc¢her, Inc.
Scuthern New England DX Assn,
Tric-Kenwood Communications

KZ2E and KAZTPA, Rick and Maris Nortan

John Brosnahan, W3UN,

and George Schultz, WOUA
Trio-Kenwood Communications
Trie-Kenwood Communications
Tric-Kenweoed Communications
Trlo-Kenweod Communications
Trio-Kenwood Gommunications

Tom Franave, K1Ki
Trio-Kenwood Communications
ARRL

ARRL

H, Staphen Miller, NBSM
Trlo-Kenwoud Communicatians
ARRL

Top WI/VE Single Band Scores—Fhone

160 40 5
K1ZM 11,592 KM8B 58,019 W5XZ 5872
WiRR 11,376 KETMB 50,697 WASDBC 34,850
N4SU 6480 K5NA 38,850 HASW 31,110
K5UR 538D KG1E 35,838 N4MBA 40,960
N2PN 4998 ADBO 34,104 KE4HX 16,632
80 20 0
WoM 78,039 85 WASEEE a0
WX4G 5076 (KUBE} 234875 WATKLK 285
WEBRT 48,510 1B 15,202 WIPWO 185
VE3XO 28,140 NSET 197,795 KY1H 3
N7DE 26,532 N24A 176.988 WE2AMU 3
Kasl. 143,256
Top WIVE Single Band Scores—CW
160 40 5
W1RR 26,020 N4PN 285,984 NZEK 165,735
AATK 22,134 K5MR 210,588 K1R8M 122,145
K5UR 19,902 NECW 179,154 K3TUP 74,304
NaIN 14,250 WBYA 170,772 WBATDH 50,480
wazv 13,818 Keha 149,706 WABDBC 59,202
a0 20 10
WIFV 147,340 N2AA 339,118 WATKLK 702
KMTH 146,529 KIwk 181,680 VEZAEJ3 540
W1ZM 128,667 N3 153,720 VETBNN 462
(K1ZM) KIOVE 122,292
WXAG 64,8095 NEGG 122/148
KBLX B2611

Special Plague Winners

Single Operator

WIVE Qparator
Combtned Scora

WIVE Low Power
(Phone)

Arizona (CW)

Arizona (Phone}
Fifth Call Area (CW}

Japan {(Phons)

USSR—Al Band
[CW)

USSR—All Band
(Phone}

Multiaperator

Caribbean {CW)

Caribbean (Phonel

Multi-Multi World
{Combined Scare}

Winner
K1AR

VEING
K70X
JATXAF
RB5SB
UB4SWB

KV4F2
J8rd
JASYBA

Donor
National Contest Journal

Rechaster (NY) DX Assn,

Central Arlzona DX Assn.

Cantral Arizona DX Assn.

Red Stick DX Assn.

Western Washington DX Club, Ing.
KIKLWIDAWIKNWaXL, NCEK K7NW,

KB WozV,S
KIKLW1IRR, WA2VUY KIUANE4R,NENM,
NCAK.KMTE Wozv

The YASME Foundation

Mike Badolato, Jr., WEMYA

W2PY Memorial—Schenactady
Amateur Radio Assn,

stupendous show with 40-million points, to edge out YCCC by 7 million.
Potomac Valley Radio Club again took the Medium Club category gavel
with 15.3-million points, to beat Texas DX Society by only 3.4 million.
TDXS came up from the Local Club Category last year, to make their
impressive second-place finish with 11.9-million points. Central Virginia
Contest Club ran away with the Local category by beating Central Indiana

Contesters by 3-million points.

Thanks to all who made this contest a great success despite declining
sunspots, Be thinking of ways to beat this vear”s scores in the *86 contest,

Hope to see everyone next year!
FEEDBACK

Please note the following corrections to the results of the 984 ARRL I[nter-
national DX Contest starting on page 77 of Qctober 1984 (ST,
Phone: In the DX Burope Section, SNSAFE's score shouid have read

515,040-1160-148-B,

CW: [n the Oceania Section, VK3AGX is really VK5AGX, and had 228
QS0s instead of 288, In Scotland, GMESQ should have been GMESP.

October 1985
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Scores

The stores are listed by mode—phone and CW. For both WIVE and DX scores, single operators are listed first, followed by multioperator single transmitier, muitioperator two
transmitter, then muiticperatar untimited. WIVE single-fransmitter scores are broken down by call ares and ARRL Section. WVE multi-single scores are broken down by call area
only. All WIVE rmultiop two-transmitter and unlimited scores are grouped togathar in descending order by scare, DX single-op and multiop scores are broken down by continent
and country. Under each ARAL Section {and country for DX), single-op scutes are listed in descending order by catagory. All-band scores are listed first, followed by 168, 80,
40, 20, 15 and 10-meter singla-band scores.

Each line scorg lista the fotlowing information: call, score, QSOs, muitipliers, power output used (A = 10 W, B = 11-150 W, £ = more than 150 W). The first station In each

category (othar than all-ban

tap all-band phene scorer is K1BX. The lop low-power {150 W or less) entrant is

nix QRP entrants.

WNE-FHONE

Single Oporator

1

Connecticut

R1RX 1,201 059-1440-297.00
HS1L AT 40813721880
WaILvW 9508 3249230
K1RM 133,350- 350-127C
=K 108,406~ 365 W-C
K1IN 68,580~ 245.120.C
WI1GNR #3,867- 227101-C
KB1H F2,450- A0-1150
KBHVI 65,780 215102-C
B1RV 40,986. 196 69.C
wWiDo 30,000- 100100-C
KA1ION FUTRA- 110 66
®TIY 0,486 122 568
KBiIZ 18,408 118 H2-6
N1JwW 18,431 103 589G
KA1YP 10,950 T3 SO0
BWHOK Sid2. 58 130
AA2E 00 20 1540
KMIR 12201- 8% 49-G- &%
K1z 11,139 79 47-G- @0
KIYXG 30,012 184+ B1-Ce 20
101 4704- 56 PHB- 20
KAI0SQ A1%0- 50 B
Kai1JSA - & B2
Eastamn Massachuaetts

KiVR 75,008 1104-234.C
KSMA 132,594- 2471540
K1HRM 75,276 204-123-C
EATEKR 75,282 187-102-H
WAFJ 48,458 174 830
WIFM 45.800- 170. $0.-8
WIWAL 40,248 156 86.C
KiDG 29,732- 154, 86
1AL 19,8992- 98- 88B
KCIF 1611 59 450
HALIQOR PO A 418
WAIRE) 5616- 58 WO
ABIA 5588 4% J84G
W3oD 4608 48 3B
K110 2348, 34 230
WI1PLJ 1449 72 #1-B
KG1E 25538 181 5G40
INAZAHP 5e% 15 13-A- 15
Kaing

KO 127,800 264-150-A
WiMGP A34C- 35 28-B
K1B S5,068 418 790 A0
WIXN 30,878 166- 62.C. 20

New Hampshire
%iAR 1,277,480-7410-302-C
KM1C (WBABTH, opra

EUI0,096- 893-224.0

AK1A 324, 162- BRI-162-C
WIRR 976 79 480180
K1TR 23,547- 187 47-C- 20
WvyY 12,996 76 37G- 20
Rhade Island

K1ING {KI1G, opr)
B57,A- 821-267.C

HAVET 155904 406-128-C
WIRFLQ 4503 3§ gl A
Yarmont

K1HKI 31,524 148 MG
W3S0H 15,6876- 84- BB
‘Wastern Massachuseits

WiDGEJ 18,135 93 650
WAIZAM 15,628 77 46.0- 80
WIGG M, 180 185 445 20
Y1 ¥ - B0
2

Enstom Now York

HIQF 107,136 27U-128-C
N2AIF 02,860 240-142.C
Nadd 36,450~ 135- 90-C
W2 THOE 91 860
WINC $435.  BE. 36.C
MO2WA 88 16 1E-A
K1ZM 11592 BA- 48-C- 160
82 pOsE

HENA 18,850 185 Y00
K2IBW 215,202 806- 89-C-
W2KHG 18,360- 120- 51-B-
KB2MG 4270- 103 20-C-
NYC & Long isiand

WIMOY 45,144- 171- BB
ACZP 10626 77 460
WaAYJ Bx2. 69 46.C
W2TE 8519 53 210
WE2PXA 4455 4% 33-C
KARQT 213 - 238
HAWLH 1680 28« 20:C
HRIMFY 38,016 192 66-8-
MN2CPE 15,870- 115 486G
WEZAMU > 1= 18

Narthern Now Jarsey

N2LT F12,114-1197-254.C
W2RQ 541,572-1184-241.C
WGD 81,128 348.175.C
K28K 108,920~ 270-132C
NZWT 12,963 2011210
KR2 24,848 122. #1C
WANTL W52 112 508
WB20ND 18,894 94- 658
W2VIN 17889 89 &67.C
k3T 2346 34- 230G
N2AA 176,988 602 98-C-
KWK 133.920- 558- 50-C-
WAIVUM 45,150 235. 70.C-
WaHAS 19,203 109 §9-8-
KABNG 7344 68 36C-

Southern Now Jersoy

€280 B02,288-1082-278-0
K2FL 196,512 3681780
255 163,836 333-184-G
N2MR 109,326 WHE1I7C
WINS 47,748 173~ 92.C
W2PAL 42900. 130-3110-C
WIsSho 32,130- 153 70C
WZFGY 12,384 86 480
K205V 11562 92 420
WAZWIL 54, &2 98B
WB2ERI 7104-  64- 370
W2EA 5358 47- 388
KD2ZAE 1638 26 218
NZDJY 1500. 25 200
WaXN 1080 20- 18:Cv
INAZVYA ¥560- 63 40-C.
KAILA 2348 24 230
N2FHK TS 41 25:8.

Wastorn New Yark

KE2C (N2AL, opr.}
T18,742-1021-234-C

Ky 264,824- 596-143C
W2TZ 142,614- 2421398
KBZWN 57.630- 170-113-C
KBZNU 41,583 167+ 83.C
NAZG 19,992- 98 65B
KBISE 15 78 SEC
KAZPHQ 13,141- 107- 411G
\W2PHT 11,934. 78 518
KA A 7524 65 8L
KG2GZ 4350- 80 290G
WaHG B4l 38 320G
KAZLGR 2028 26 26-A
WEASZY 10.320- 86 40-0s
3

Easters Pennsylvania

WIBGN 1,006,710:1390-263.C
K300 B56,159- 899-247.C
K3NZ 481457 T29211-G
W3AP 405,980 §65-204.C
WAISPJ 509,636 549-188-C
N2ARK 215,772 468155.C
KS3F 219051 398183

H3KZ {KRECE, apr.)
210,759 £31-183-C

K438 194,040- 420-184-C
W3DHM 187,590 370-169-C
WB3CIW HEZ1E 261-148-C
NARW 91,125 243126.C
WB3IFYL 94.,242- 2701138
KAIDSW £8,751- 243-119-C
WaEvW 23,480 2421150
KB 1,138 228-104-B
N3BNA 70048 1921238
ADIZ 68,300 220-108-C
W3IARK 66,123 237- 03B
K3oX 58,922- 179-108-C
N3HW 44,226~ 182 B1.C
WAIYUB 12,800- 100- 43.C
KI3N 2770 T4 NG
\WHIEPW BB40- BT 40-C
WHIHYX 5301- 57 M-C
KB3OH 4140- 48- 3G-B
WIHMR 14dd- 20 MO
K3DYX i7ie- 25 22

40
0
20
@

i«

0

FEEBYE

160

-
@

15

R

W3FTG 1320- 22 208
WASINW s 21 160
W3UM 1026-  20- 37-C- 180
KQav 903 59 39-C- @1
K&ILD 2018 36 27TC- B0
WA3DMH oe 71 9-C- X
KB3yY 40 15 128 20
Delaware

W3NX 132,208 268-152-C
AdTK 30,348 119- B0
Maryland-PC

K30 684,875 945-225-C
Kaz) 434,928- 697.205.C
wWalJ 187,668 401156
HIZNY 107,316 211.132C
WaIHvVQ 92,202- 24212¢-C
Haws 69.930- Z10-111-A
KBy 25,974. 117 748
WIJIPT 1,576 124 588
WH3BRF Andi12- 108 435
WaRGx 7020. 60 398
W3EE A725% 45 35-B
WIFQE 1224 24- 17C
K3TwW 18,000 100- §0-C- 80O
WHBAXX 2488, 32 285 B0
VATUX 21803- 36 20-C- 20
WAITEE 08 205G 10
W3PWO 198 % &G 10
Wastomn Psnnsylvania

K3UA 2754 34 2r<-180
WIFGS 5301- 57 318 20
4

Afabama

MN4KG 562,008 674-273-C
WZAF 411,368- B2-218-C
WANTI 125,286 268-187-C
N&UN THAM- 208-122-C
AC4X 17.820- 108- £6C
KB4FAl 12,705 T 58B
Georgla

Wila 125,607- ZB1-149:C
WADXI 104,448 258-138-C
KCATS 92,818 2611230
KCAGH 18,492- 211-124-C
WHUYG 41,418 177- 780
WEKTEM 39,840- 166 80-B
KABAL 4,680 137- 60
WO4B 4453 45 333G
M4PN 4998- 4% 34-C. 160
WX4G SO0T6 $14- 780 8O
WK 60 444- 278 13G- 20
WOLIEX 128 7 6B 20
Nerth Carelina

H4AUH 358,479 561.2130
KFAHK 103,530- X38-145C
NEAVIA J27% 124 BEC
W2PDOM 19,885- 26 689G
WDAAVY 2045- 87+ 45-A
NASU S48 54 20-C-180
WaUW 6240 €% 32C- 40
Northern Florida

WAWKQ B4.870: R4E-115.0
WAl 4185 45 310 40
South Caralina

WaVT 4U1,526- 8882490
ARGy 41,040 144- 950
Southem Flarida

KBUNP 93,268 2341330
WIHLF 61,698 182-113-C
WiYN 14,82C- 94 520
WAPZV 382 38 318160
NHN 3360-  40- 28-G-18Q
WLBAA 1638 26- 21-G-180
KF4MA H8EC- 5 26-B- 20
W4LIAT 7203 35 1B 20
W2SDBi4 B40. - 140 2
Tennosses

KA 104,260 250139-C
KaJHT 432,140~ 182- 50-8
M4BSN 1584 24 22.C
KARIG 26480 147- €0-C- 40
KE4HX 18,832- 126- 44-C- 15
Virginia

WaYY 445,836 y01.212.8
WCAB 84,963 2231218
N4XD B4.238 F42-116-C
FAGKD 73.326- 242101
HEEX 16432 96 B4.C

KAWHN 15,818 84- BIB
WaiQ &0 6T 3G
WA4ROT 3998 43 NG
N3AC ke - ER Pl
W4vVAN 2448 34 240 BO
WaLMJ 983 11 G B0
Ky4p 104,106 294- BBC- 20
WaYE 278 33 248 0
NAMM 30,960 172 850G~ 1%
KCG4HN Thhl 69 IRB- 15
&

Ariansas

WEYM (KSGOE, ope)
23,793 103 TG

KSR G360- 63 40-5-160
KsUG 11340 B 450G 40
Loulalana

WASIGD 106,860- 280-137-C
W50B 20,750 125 82.C
KSWGQ 12,495 A5 490G
Wem. TRU3E. 299 874 8)
WSXZ 55,872 21- 840 18
Misxissippl

WASOYU 28,288 127 680
KEMK 189 % 7C- A0
W5MUG 26,352 144. 810« 30
NSGRU T &) A0-B- 20
WHOSEL BU4%  nB 3140 18
New Mexico

Ki3L 1657.580- 420-133C
NSACP 43,384 168 3647
WILHO 31,347 129 81-A
NSEPA 17.867. 13- 53-B
NSEZA 17,334 107 84.8
KTEX 1008 21- 16C- /D
Krup 2418 35 240 15

Nerthomn Texas

KSRX 587,520 120272
BSRR 208,496 454-213-C
NISM 25826 447-197-C
NZJB 187,328 332-168C
NSAW 89,738 187-118-H
N5UA 81,560~ T60-114.C
NSENW 54,162- 177-102-8
KESCK TS 38 274 W0
HavuDis 20,090- 170- 5%.C- 20
KASW 31,110- 170- 63-C- 15
WEVGX 5124 B1- 210 15
Cklahama

WEIME 83,394~ 225-123-C
WSTZN 34,524 197 848
HSDES 50B8- 53 32C
KSWE 546 14 13.C- 4D
WASPRX 14,832- 103 48-C- 20
KCESH 478 28 17C-

Southermn Texas

NASR [KBGN, opr.)
B01,810- 885-302-C

KEDX. 258,852 414.206C
W5HE 52,088 173 apL
WASIYX 31,528 133 BOA
1

Enst Bay

WEBSY 44.280- 184- O0-C
WABAHF 17,280 B4 &O-C
WEeG w212 92 Aarg
KBCSL 3350- %8 20-B
WERJ 48,510- 245~ 66-C- H0
KBTMB 50,887 355 43C- 40
Los Angeles

HBEID 165,338 437-149-C
HKEYRA §8,805 167.105-C
WeABW 68,07 201- 93-C
KSKTIB 45,500- 160- 95-C;
WHEMFC 35588 162 787
WASR 31,725 141- 75C
NEAA A3 1 6TC
KBOG 22 880- 127- 80-C
WECN 19,824- 115- 56-A
WEBFGF 10,764 122« 84-C
NEIG 18,200 100- 54-G
KGEMO 12483 73 85T.C
KOAGL §345- BS- 358
WHDES B/60- 73 40.C
KBgHW BS41- 73 39C
WASPOX 5743 b6 26-C
WABHXM A704- 49 323G
NGIBP 4050 B4 25.8
VEIHWWS 3960 44- 300
WABTLA 2480- 41 208

d} has a designator following the power Indicator, Single-band entries are indicated by 160, 80, 40, 20, 15 and 10. For example, in Gonnacticut, the
1¥. KM1R has the top B0-mater single-band score, and K1YXG the top 20-metar; thera wore

WEAUG 1800- 30 0.0
WeGE 1881 31- 1T.C
MESI 170 x- 198G
KKMEB 85019 541~ 853G
WaOK THAT0- 145 42-CG-
LIBZ 4320- 687 24.C-
Orangs

WASHRH 1404 1174. 57.C
NMBL 525 A& 25C
WETMD BB, 784- 332. 29.C-
Hants Barbara

WESWM 133,500 385122
WESL 112,300 375-100-C
WASFGYV $7,024. 197 640
KEVMN 31,418 128 TTC
NEHK 13,317 91- 430
Ns#x 12 5 4B
NeVvR 4785 EB5 20C-

Santa Clara Valley

'WEBKBZ £5,365 271-105-C
NBAN 1,204 124 ATC
NBNF 18,080 120- 53.C
NeUw 18,972- 102- 82.C
WesSC 18,082. %7 620
WaISQ 4185 45 310
WEBSSA LT N A8
‘WeaDE 1832 32 17.CG
NBHR 3456-  dB- 24-C-
KLY KOEJ, opr)

58,764 332 59-C-
WBYVH J480- 58 IC-A-
San Diege
NIgW 118,781- 489 R3C
NBADK 45,408- 176 f6.8
KENA 27,088 118 798G
KEMC 11318 B2 448G
NeJMY 22 4% 5B
AABEE #6040 12B
WasDBC 34,650 210 55-C-

$an Franclsco

ESLRN
WaHLLY

12436 50 4B
1820« & 208

San Joaguin Valley

KARBIM 128,138 318132C
WeBYH 724814 114- &67-G
NagsJQ 2852 41 MG
Sacramente Valley

Ka0R 46,278 181 G
NeJM 168 74 S3E
T

Arfzonz

Ko 314,238 B31166-C
W7AYY 46,804- 212 8%:C
KX 18208, 97 S6C
WSEL 16,254. BS. 830
KBINB 02 54 218
WTRIR 214 17 4B
WISE 16,806 128 44-C-
WAYKLK 235 18 AG
Idshe

MJT) BH30- 77 200
NMantana

HTABY 45,088 203 T4G
KGTUQ MBI B TTC
KSrT 25815 125 699G
Navada

WHTVVH i S A e
Dragan

W7Fe 159.510. 408-130-C
RIA 15,180- 115 £44.C
KAIFEF 166 18 4B
AGIM 87,264 404 72
WTGUR BN- 78 33C-
Utah

WIHS 21,548 114 §3C
WIMFU 11,781- - 518
Washington

NTTT 50,512 614436C
WTSQ 45,008 213 720
K7HEN 2400 150 TGO
WION 22,320 124~ 640
NTABRS 17,820 132- 458
WITS 15,480 103- $LG
WTKKR i4418- 09 540
KCTQP 11,183 91- 410

[
59

20

15



WrmCU 8760
WLV Bd35-
K 504-
KE7C (WBTCJY, opr)
7H.840-
K7LXG 72 584
WATGYM 9360
WTIET 3534,
FIRIE 1008-
WaIFAH 324,
Wyomting
KBaKWIT 27.945:
KBTM 1377
a
Michlgan
WETWA 163,836-
K8KUH T104-
NacQA 3441-
WAEFEM 2250
KaoD 1587
ACBW 132
KBLX 23040
KB&PK B3.913-
WBVSK 1482
Qhio
KBDJC 7 356
WDBBKT 37295
WelPH 28.350.
WENPF 27,000
KBEF 22,692
WHCFG 22572
WHEX 17,189
wanwp 17,010-
KBMR 13,080
NBGFX 8442
NJBL 8105~
WSYGR 5796~
‘WSBE 4410-
WathM 1782
KUgE 5616
KS8S (KUSE, apr.)
34,875
NEET 197,796-
WALNO 34,452,
Wavsk 1482.
‘Wost Virginia
Nalt 47,112
wewvm 18,408
WARAJIN 18,018
WEKKB 3861
K&aoL 468
9
litinals
Kvas 242,438
kBIAW 11,331
KGaUM 5,216
WO9GIG 33,750,
WELYN #5,122-
¥GaZ 14,931
KBBAC 10.293.
WHTNZ 5550+
WazGP 5472
NacIw $534-
WDSDGE 3360
WYREG 3192
WEOWM 2657
WaDov 507
WDUDYR 420
AS90 18,408
WACH 11,421
KRSG 34,371
KaL.JN 26,870
KRB 15,285
kaqav 7440-
WDAIFS 3321-
Indiana
WYRE 787,788
EEVQK 22,230-
KCAaFC 24,160-
K1THi$ 4150
Wisconsin
KAGAN 208,470
WI0P 123,105-
WOZM 101,376-
WSAN 45,800
WAIRZW 18,792-
WHGXR 18,315
WBasA 10,098
WBIHRD SB58-
KaQgL 143,256-
HIBUS 33,015
KOxJ 16,995-
NEBSE 14,115
a
Colarado
KSpE 57,800-
NOEKK 33,054~
WAOSK 57.570-
KJ0G 16,470
welzv 13,260.
KaGAS viee
WaBW.) 3600-
HBQST 330-

73 d0-C
Bh- 33-C
14- 128

385, 720 20
368 660 20

120- 26-0- 20
B 10-B- 20
24- 14-B- 20
18 §-B- 20

125 690
21

12- 120
120- &4.C+ 80
337- BAC- A
26- 19-A- 20

244-193-C
143 §4-C
135 70-C
125- 712G
122 62-C
9% 716G
1. 863G
90- 63B
5. 58G
67- 42.B
B5 3F.8
45- 42-8
42. 35-8
27- %28
52- 36.C- 8O

T45.105-G- 20
B22-106-0- 20
174 BB-C- 30
26 19-A- 20

151-104-C
104 58-B
a1 BBG
3% 3B
13- 12-G-160

454.178-C
243-139-G
167- 96-C
125 80-C
106- 19-B
79 B3-C
73 475G
5 3B
43 38-B
i T =}
38 3G
8- 28-8
31 2B-G
- 138
14102
- 52.0- 40
B1- 470~ 40
1M 670 96
- 628 20
91 56-C- 20
62- 40-C- 20
41 18- 15

948.277-2
114 65-0¢
e P00
50 41.8

4101675
2631450
2561320
160- 85.C
& 123G
111 55-C
66 51-B
63- 1-C
508 94.C-
155- 1-G-
103 55-C-
95 398

uEyy

2001138
226 WB
180-101-C
80 61.C
85 528
&2 38
50- 248
11 W0A

wazy 10914 29. 22.C- 160
ADBS 34,104- 196~ 55-C- 40
lowa

WOES 299,097 597.167-C
KGRXE 118,238 34-11eC
KSGT 68.880- 205-112.C
WANIM B3,0380- 181-110-C
WOWP §8,670- 221- 908
KEBY 52,632- 204- B6C
welz 40,455- 145. 93.C
wepd 38,502- 136 93.0
HOAFH 31,833 131 518
KCH0 25,530 115 740
KROH 24,102 103- 78
WHPLS 2339 101 77-G
WaPPF 22.914- 114. 67.C
NB3SM 20,208 94 69G
WhREIF 16,050. © 95 70-C
WAIDCE 15,960 05 56
AGRZ 13,992. BB 83.C
KAIGH 11,232- 72- B2.C
WOSML 5358 4k 3BG
KFgz 3162~ 34- 31.B
ADDC 7o80- 0. 38-C- 40
flansas

WEFN/B 61,803, 1891085
wanisw 47738 183.104.C
KEVXU 39,192- 142 92.¢
KeBJ 27 537- 131 &§71-B
KABRVL 7360- 58 44.C
NOFMRAR 243- G 9B
N7DF 76832 {34- 85-G- 80
ABHX 2208 32. 23C- a0
Keau 4260- B9 408- 20
Minngsota

NRAT $9,825 275121.C
WERBJP 7314- B3 46.C
WOLP 5414- 51- 38.C
WONGE A48 d44- 348
NEBSH 2886 37- 28-C- BY
Missourl

WalLG 421,260 595-236-C
WeHBH 20B.656. 378-184.0
KMOL 105.216- 256-137.8
KRIFL 89,100 225-132-C
KGRt X 34.452. 132 875
KAQIOR 18,564 €1 BAC
AKDM 2430- 30 &T-B
KDeFrwW 2100, 35 0B
KARP 324 22 9B
Kecs 2673-  33- 27-B- 80
KBev 2850- 38 25C- 40
Nevada

KBSCM 102,750- 214125
KGBsv Z8,782- 11T 82C
KBAYK 840 20. 148
Kasw A 36 368G 20
North Dzieta

KGacy ATH0- 125 B0
South Dakota

WDORHY TG 3. 250 20
K51ZT 8 3 2B 20
VE

Martime-Newtoundland

VEING 160,128 384-139-B
YOIMP 54912 205 84.B
Quabac

VeE2ayl 182, 465- 405-151-C
Gntarlo

CE3AN 290,400 550-176-C
VEaFDR 81,838 186111-C
VESMFa 2240 3D 2840180
VEIXD 28,140- 140 67-C- 80
CZINBE 79,764~ 394 B8C- 20
VE3ST 21,342- 147- BC. 20
VEINYT HM02- 42 21-C- 20
Saskatchewan

VESAA 130,419 337-128-C
Alberta

VESCHW 13,029 101- 43.C
British Columbia

VETFTC 4725 75 2.G- 20
VETFJE 3456 &4- 185- 20

Multioperator
Single Transmitter
1

KIWA (+K1DM}

405,240- 6142208
KA1X (-+AKIL)

319,680 592.180.C
K1FL (+ ABDX, KBINW)

295,302 553-178C
KARD [+ KINYK, KAIVE, KG1D)

200,843 4691490
WBTEYL [+ KATKVF, KS1N)

111,510 3841050

2

NF2L [+ K3KNH)

532,806- 854.205C
W2BHK | + WB2YOF)

421,344- 827-224-C
WB2KQC { + KZ21

224,685 438.171-G
WAZLOD (K2DOB, K2UAT, W2DKM,

W20T, WB2FMP_ aprs,)

135,864- 333138.C
Walll { + NZKRY

120,060- 290138
WXL ( + KY2Z, NAZN, WAIWSO

118,818 26T138.C
KETD { + Net)

104,481. 247-141-C

3

K3LA {+ KBOC, AF3P, N4TY, WBIKKX)

927,864-1082-2904-C
K3TUP [+ AIES, KBBIZ, KJ3L, N3BJ.

WECY)
BA7 A58-1050-261-C
KWW (+ KIVh
603,174 T03-288-C

K3ZUF (+ Net
§34,504- 726-273-C
N3AL (+ Natb
333,828~ 552.198-C
KFaL {+ WB3HGQ)
1435.218- 3471760
NIEC [+ Net)
13Z,.444- 283-156.C
WKV ¢+ Neti
56,385 179-105:C
KD@U { + ®B3EN
35217 129- 91:G
KINA [+ Net)
19.530- O3 A0

WIKWH (AKY), KIAYA, KA3s IVB, KSD,

N3DOK WNIVAW, oprs)
9855 T3- 45-B

4

K3KG { + KALG, NG4L. WaNLy
1,007 ¥21-1053-319-G
WI4R { + KBAIUB, KC4BB)
365,040 6241950
WALRDD {+ WA4ZZU)
G426- BT 420

5
KCECP 1 + Net)

119,112 234-148-C
WEPWG [+ WASKMA)
16,074- 114 47.B

-]

WBEBZHT ( + K8SVL, KGSIP, N2DHZ,
NECGE, NEKN, WEBQPQ)
206,610 4BS-142:C
KBZM {+ AKET, NEBL)
08,999~ 327111-C
K7L ( + Nety
74,398 21H114.C
WOBL [+ Net)
47,250. 177- 89-C
WEEOKK (+ K&/YO!
: 23940 114 TG
KDBNT {+ KESWL)
22,125 125- 59.0

7

NKTU {+NITT}

208,739 463.151-G
NGTK {+ WATUTM)

103,500, 276-125-C

3

WBEJBM (KCBMK, KVEM, KWBN,
NEATH, NEDMM, WBSPAT, oprs.)
920,640.1096-280-C
WAGWE: {+Was CZN, JaU, WAss
DXE, DX@, RGN, WAIMAT
459,950- 850-241-G
WANGO (+ KBZE)
169,125 348.162.G
K8NZ {+Nat)
12876 T4 SBA
WEYX (KABTED, KDBTF, NSFYH,

NEGCQ, NIBS, WBBLPX, WDBCNZ,

WOREMGO, oprs.)
12.561- 79 535
g

KIBOL [+ KATRYA}
£6,304. 232124.C
KGSXF (+ NIEJL)
58,700. 1801050
WBOZGY { + WHIUAD)
H712- 66 44.B
WOYB (KGIRG, WBSPOH, oprs.}
e 2y 22c

KAVXID { + KSBGL, KMIP, KREY)
1.064.115-1105-321.C

NGEW (+ KBOBR, KDBQ, WoFQ)
315,087 S54187-0
2R (o KBVZR, KDBHY)
199,366 418-150.C
KRADB (+ AFST, KABIZY, NUBKL,
NBBNG)
145,72 326.149.0
KaSH ( + ASOP, WEBOHGH)
BBHIG 194-118C
KMEP | + KMAR, G3KX)
6.280- 120 713G

Multioparator
Two Transmitter

K2TR(+ K2AD, K2XA, KQ2M, WA2SPL)
1,719,504- 15883610
NZAM { + KBITH. KMAT)
1.670,400-1800-248.C
NEAL {+ KBZD, KMEX, WBEVZLY
1,557 20-1430-083-0
WAMA [ + N3AD, NIRE, KTaM)
1,446,774-1405-343-G
NERM [+ KZTNO, K5IY, RGSU, NSEA,
MBI
1,323,051-1409-31 3.
KATGG ¢ + KIKJST, OVUT, KC10, KV1Y,
WAKM}
1,127,763-1377-273-5
WALIXT [+ KAJIKE, KA4ZI, KF4GI,
KO0, WALSVYE
AB.044. 932-200.C
WIBR (+ KIKNG)
659,265 901-255-G
K3l {+ KQ20, WASIMY)
551,738 74B.251-0
K2NJ { + KB2HZ, KURG, K20 KyzP,
W2GD)
464,104- 614:2520
WOAIHI [ + KEEVF, KEKX, WELIGH
340,704 BOT-224G
N7AQ (+ KCTGX, WTEKM, WATIWG,
WR7CLU
183,764 482.134-C
K90 |+ KKV}
148,507 4U3123-C
N2YW [+ K2TD)
84,128 1571282

Multioperator
Unlimited

WALPL (+ AI3M, K3EST, KA1G0, KGHG,
KD4NI, N2FB)
2,258,610-1906-395.C
WADR { + AAGL, KIRZR, KI4GM,
KX45, N4BLX, N4EHJ. NB4A, NK4J,
WAMYA, WAAHOT, WBABYY, WHAY,
WULG)
2,001,312-1854-376-0
WIAGEM ( + KIGM, K3ND, NZMM, WaFw)
1,378,620-1332.345.C
KNBM/G [+ KESGY, KYSN, NASS,
NEAUY, WESZN)
1,198,551-1207.331.0
KSOK [+ KICJK, KEIL, KJGI, KSSZ,
NaAW, WAGTZE, WBIs AUK, DJE) .
1,108,800-1320-280-G
KELZG { + AKSB, KASSBS, KDSSP,
KESIV, KESTF, KF4VE, NMaM, NT5D,
WESRUS)
980,481-1031-17-C
K32 { + K3FT, KCIEK, N3AQE,
WAJEKL)
844,535-1009-270.C
KSRV (+ K5GB, KGEM, W5ASHE,
WESJS, WASVLY
463,428 B13.252-C
KUK { + KIRG, NDAEY
355,098 6071950
WEEEE (KASSLN, KABSE(, WRRYKG,
WDRGZD, opre.)
18,360 102 B0-C

BX-Phone
Single Operator

Alrica

W2ZZIGT3 30,780~ 171- 808
EABZt 328,850- 945-116-8
£A8LS 82,702 622« 470« 200
EASIB 12,682. 113- 388
ZS6DW 22,85C- 215- 35.C- 40
ZS6BCR 1224 24- 17-C. 20
SNBAFE 229,152- 6521128

SVEWS (DJSQI, spr.)
109,890 370- 99.G
524DJ 6237 63 33-B
SUSIB (N4HX, opr
951,248-2108-152.

Asla

K5KGVS6 Edd1- 113- 194G
HL1GT 4 4 28
HLiABR & 2 1B 4
JATXAF 165,376-187% da.C
JATGLE 144,928. T37. 66-CG

JHENBW f76. 4. 5B
JH3LEUN #0012 wA
JALIGP 132- 11 &8
JAZYKA (JF2DQY, opry
4949 187, 19.8-

JHBLFE 420 2. vG-
JLAMWI ¢ 3 8
JA2BAY 22,800- 304 244
SFACEC ¥ 1 1B
JMICAX 83,856- B33 44.G
JHIAEP 59052 S1&% 38
JFISEK 26971- 261- 37.B:
E4VYM 18524 4. 27-B
JRI008 I 73 1
JMILRQ 3834 62« 19-B-
JARCG 237t 66 12.B-
JRTASO 1833- 47 13.B-
JARJSF 1584- 48 11-A.
JHIWKA - e MG
JH3DE) 360- 20- 6B
JHFASD 218 12 BR
JHIMTR 135 9 9B
JMIMGBP 1593- 58 98.
JH7LAS &0 30 38
JRIBVU 90 W 30
JU2FIM 3> - B
RAOFA 008 56 &8
UAQZID 495 B3 5.8.
KRFEFWW 221- 11 B
UWRCM 120- 1 4-B-
HLTRF 60 5 48
4XBIF 7600, 108 27-8
Europa
CT1BCM (OH3ZE, apr)

585,312-1458134.C
GT4KQ 352,137-1097-107.6
CS5TM 38,478- 242- 53.C
CTICAK 267 33 13-B-
GTacM 3600-  &0. 20-B-
1208 145,530-1078. 45-Cx
CT2FH 57 048-2052- 58-C-
G200 209,684-1244. 53-C-
CT2CE d914- 51 183G
DLYMAE 780- Ph- 10-C-
D3 131505 797 55.C-
BLTRA) 65,792 508 44-C-
DJEBA RA 370 470
DKSKJ 1785 39 1540
DJBBX 1BIE A2 13-B-
DLOFAD 13 27 14.B.

DATCN (KEVIF, opr.]
445 16 11.G-

EACCN 08, 454.1018101-C
EA4GT 34,695, 287- d8.0
EAdKK 34,188- 259- 44:C
EASJC 165 44 24-B
ED4CFZ {EALCFZ, opr)

135,792 943- 4-C-
EATCFW 1,420 204 3B-B-
EATTK 12276 132 310-
EABFDO 73d4- 102 24-C-
EAZOUD £942-  BY9. 260
EAZELM Bah. 83 28.8.
EA2CR 8040 158 30-C-
EASBMF 4523.  87- 238
EATYY 4290 55 26-B-
EATAWW 3024 &8 H-B-
FEA3NU 2182, 49 1B.A-
EALDWQ EB3.  17- 12-B-
EATFPT 420 14 10.B-
FASURP 6220 60 29-B
EABYQ 76,587 521- 49-B.
FEBADY 86,354 346 H3.C
FEBAJA 13,152. 147 42-G-
FEBBYEB 10,556 111- 32-B-
FEGDRP B9B4. 130 24.B.
FEBWE 441D 1o 21-B-
FESCLM 450- 16 10.B-

FOEKJQ (FD1JTL.0pr)
408-

GAOT 44,460- 247+ G0-B
GINT 12,516 149 28-B-
GAXKR 11,040- 195- 32-B
GakBt 6156 76 27-B-
GAJKY H52- a8 186-
Gleal) 56,541 AC1. AT-C-
GM3BCL 15,936 186. 32.C- 3
GM3LYY ¥R T 24-B- i
GUAWTN 10¢,700- T17- 50-C-
GW4BLE 369,000-1367- 90
HGsA I51,918-1187- 98-C

HGTB (HATUG, opr.)
22,050 210- 350

HA4XX 30.303- 258 398
HASNW 7332 94 7BH-
HA3ZHZ sand. 71. 23.B-
HABKWG 8481 79 238
HBSDX M 9 380
MRYC 208,533-1027- 936
IBFLD 148,267- 963 41.C
12¥YRN 2542 258 330
[4CSP 11,385. 115« 33.B-
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1K2AEQ 57U0- 76 256
ITRYSW 480 58 B
ISeLLY WS4 188
LA9ZY Fm- 95 AR
LLAJIE 4368 56 20
LALTG 4140 80 230
| ASKE 2420- A 1B
LATHCA 1208 27- 8.8
LZ1KSN $1,880- 132- 30-C
OESCWL A087- 4% #1-G-
OHB0S 158,592 944- S8-C-
OHtOR 2457 38 21
OH4YS 1530 34 15B.
QHIER i4m 35 14-B-
H2BYS 1470- 35, 14-B.
H4PW 1492- 29 18-
IHBYF #- B 5B
QOK2FD 147- 7. (e
QK1ALW o7 008- 688 47-C-
DK1AJN 29592 274 38.Cn
DK1AKX K375 85 258
QRITAL] 2400 40- 208
QOKIKZ 1920-  40- 168
OKIDMA 1428- 28 19-B-
CKITW 405- 15 9O
CINBTX KBGND, opr)
A 52 2B
QE20L 12.860- 135 22.8-
DAY GOS0 70- 29-B-
DZIGLN 3432 5. 728
QOFIAPA 1395 31- 188
FAYCEF 11,745 135 29-8-
PARQX 8280 424 30.0-
PA3AAN 2052 34 180
SMEDHU 54612 484- 41.C
HK3AH (SM3CAL, apr)
48,544 332- 39-G-
SMICMG 27,540 204 45-C-
SMIWT 19,168 129 340
GMSGAK 75 109 250
sM2LwWU A7 75 EZnCa
SMRIBDS 3960- B0 FC-
SMTNSI 3625 41 B/L-
SMECVG 07R B4 19C-
SM5AWH J0B0- 51- 20-B-
SMEAAY 1767 21 19C-
SMITY 1134- 27 14-B-
SPebVP 1440, 3 168,
SPOMRO gs 33 11-B-
SPEPEE 1023 3. 118
SVEDG G956- &6 21C
WALCPYITF 1995 29- 158
LIB4SWS 1586 8 198
UBSIFN F05E 4% 14.B-
UGAAD 1135 25 158
UP2RO 12,876 131 328
TO3YB 260 8O- M1.B.
TOSELA 89 9 fB
TH1QWW 02- 54 21-A
YUSELC 38 14 B
¥YU4EBL, 3,895 595 47C-

AN3E {YUZHAM, apr)
&160: 82 4T
YT3M (YU3IZO, opr,)

225201288 55:0.
YUTSF 1388 3% 14.B.
TUTMGU 4 4 4B
‘f25HL Q207 G 518
840l 870- 10 270
(2EAL £244- 78 23-0-
FARKE 150 50 211-C-
Y3IPA 120 52 2Ce
VIBYE 1260 30- 14.8-
YIBYK 73 2% 1.
YHQLE - 14 BB
North America
CMBCE 23,026 209 J0-8.
FIKIKTTIES
15,315 136 3B
FM5CD 187,200-1300- 48C-
HH2WL T03,131-3937-121-8
HIZAMF 212,424 GEB-108B
HigA 140,556~ ged. 538,
HIBGB Y G50 4ud. 45-C-
HPXKR 62208 324- 4B
KLTLF AR,000- Z40- &G
HV4AM 39,342 168 YOG
CIKIKM #G,75% 201 K14
HHOAPIT 403369-2391- 57C-
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KACTTIPIT 44260 380 418 15
Fa9aI 918,177-1811-168G
TIZANL 25500 08 41K 20

VPREAG (KJED, opr)
486 5208.2096- 560

KACVIVP2E  175,896-1047- 56.C. 80
WP2ED 116,865. 746, 490 40
YPZML 148,080- 617~ 80-B

YP2YFI (RI0WU, opr}
g4 240- 638

YPSSHX {AKBA, cnard
51,348 389 44-B- 160

KINXONE N5825- 8481248
XEWIC 1.082,628-1785-204-8.
KEZNNZ 567, 37611971588
XE2MX 856,452-1189-156-G

ZFAFIL (NSRJ, opri}
5,078 579-6109.27 G

{lceania

ANVIKHE  2,177.184-3260-222.C
AHBAZ 238,810 869-130.C
W7PSO/KHB 121,725 H34- 64.8
AHEEK 12,462 134- 31-4
KHESP 0,690 343+ 30-C- 20
KHSW 25 1% 5C- W
AHBA 450,000-12580128.C

T324F (KHEBUR, opr.)
2011351219 55.8- 40

VHIDNG 2280~ 3n- 0B
VKGHD 3959 49 27-8-180
VHEMD 68.832- 478- 48.C- 40
YSQDPO 31 1B 18
ZL1ANJ 9180- 85 358
ZL1TM 2180- 40- 23-B
ZLAAH - - 2B
South Amaerica

CERNCON 505.540-1448-185-C
CESCFR 179,340- 510- H5-B
GERDPD 48,198- 277- 56.-B
GEGSGDR S50 803 500~ 40
FA4LHICES 20040 242 400 40
CEFBIY 44,923 387 43.0- 15
UESEZ 75000- $25 40-C- 10
HGAQT 167,080 Bfe- 56-G- 80
HEIHC 403,.7311-3361- 51-C- 20
HG1EA 158,915 951 85.C- 15
HEKSHKI 1104- 23 168
I.L1BR 2449,878311 2-241-C
LUEESL 143472 583 5B 20
Lt40M 190, 482-1198- 53(- 16
LUBFEY 228 580-12080- 58-C- 16
LESHL 8%,198- 583 51-8- 15
LUGETE 013 97 43G- 10
LIMYK 11,340- 140- 27-B- 10
QASBGP 75,278 189. 44-B
CASRLD 5,751 611~ 47-B- 15
FR2IDD 71, 4331308-179-C
PYaOn 342,186 1066-107-0
PYZREM4 BT8T- 297- BI-C
PRz 16,851 137 41.G- 160
PTTWA 17010- 182 35.0- B0
PYSEG 107 484- 689 52-0- 40
PTETF BT 90- 21-G- X

ZY9ZZ (PY5IW, opr)
370,440-220%- 58-C. 15

TVIAZC 27,552 284 41.C-180
YVEGVE 2816371647 ST-G- B0
YVSJEA 120 548 948 46-8. 15
TYBETF 6930- 110- 3-8 10
Flng 168,696-1020. 54.C- 40
SZUF 442 476 9641538
AY4VY G480 TR A0G-180
$LAT 13451 533 49-C- 40
Multioperator

Single Transmitter
Africa

ZS8TUK (Z56s BZP, DP, G, oprs)
83,294 414- BI-G

Asia

JATYWX { + JL1BLW, JM1LEN,
JOINAH, JFZIWL, JRANIV,
A8 9338, JH7PKLY
185,822- TH9- BGC
JATYCL{ + JG1GDB, JKISTT, JL1QOC,
JSTARY, JHAMHZ, JFEYL, JEBPOF,
JHADUG)
158,790- 670- 740
JANYAS (JROCDE, JAB-2281, SJAQ3440,
apra.
126,286 443 650

JAYFB WI1GXY, JNTRON, JETMOY,
SEPGRIK, JHa XKL XMO. JR7s GYG,
SLU, LCIL QYW, JHBGNT, oprs )

115,875 515- 750

JAAEQA (JAJERGH, JAda CUU, GV,
F¥L, KKW, KLO, JH4RHF. JRds
BSM, DFQ, RWN, oprs)

71,481 467 B1-C

JE1ZUC J1KZZ, JKABEY, JKIFLX,
wpra.]

12802 138 338

Eurcpe
ED3CBE [EAJS BOW, BUX, CVA, DDU,
DGQ, EIG, oprs)
271,500- 905100-B
EAACD (EA3CZM, ECIBZZ, ECIBZI,
oprad
43,182 316 BB.R

EI7H (EI?FB, opt)}
176.841- A63- 89-B
EITOJ {Els 8AL, 648, 748, 882. oprs.)
His6- 78 27.B

FXiV (F8s ARG, BEE, U7, opra.)
1,240, 2¢2-2349-118-G

GWEGT (GIOAY, GWIs KYA, NJW,
NWS, BWasg IGR. TTU, GWENF,
oprs)

449,820-1470-102-C

HGSR (HA9s PP, PV, RB, RP, RU,
RX, opra.)
232,290 880- B1C
HASKKC [HASs KP, LV, MA, MD,
MO, OG, aprs.}
340,184- 792- 598
HA4KYN (% oprs.)
32,550- 117 568
HATKRR {8 nprs.)
26,4374 322- 398
HASKNX (4 oprs.}
12,288 128 kB

HBIGXZ (+ HADs ALM, BLQ, CIP)

343,746.1014113.C

HBYAUS { + HBSs GEL, CVI, SFD,
HESASD, HESEEX

92,862- 462 GG

15NFH { + (58 MPN, 5DG, IKGBAF)
1,235,520-2840-158C

ONBER {ON4s AGH, ARL, AYL, ONEJN,
ONTXN, aprs.)
123,750. 50 858

GKAJA (SMEs CkU, GPY. GVY, DER,
[0I, DA, FYJ, LRR. oprai
58,898- 345 57.C

UZ3TXL 13 oprs.)

928 23 128
UZIDXW {5 0prs.)

1596 B4 198

UPIBZZ (UP2PAS, UPZBIG, oprs.)
139.420- 744- 60-B
EU2P (RPZBID, UASHOB, UP2235-1182,
UP938-1237, oprs.
47916 363 4.8

ELIQ (028371161, UQ2437-82, oprs.y
48,725, A45. 35.B
UQIGWT (UQ28 GFB, (GJW, 937-241,
P}
14,582 152 328

Y2IEK {+ Y21YK, YZ04K)
196.37% 204 MG

North America
WEBBFCRICEA (+WBOWR)
1.829.280:3298-185-B
KEWICBA 1 + KEIG)
&40,842.1414.151-8

HHZGQ {AKOP, K4JPD, HHZMC, oprs.)
5,061,660:7415-268-Q

RALTANT {4 JTILG, KEGSN. N4FKO,
WaBFSX)
1.830,162.3194-191-C

KP4RZ { +oprs.)
4 101,005-6085-263-C;

KV4FZ { + KETG, KMBO, NOBG,
WARRBW;
2028 38450840520

ZF2HI (+ ZF2HA
2,387 046-4056-167.B

{ceania

KHEXX { + KHEND)
2 074,648 50763410
KHBDW { + K785, VE7OO)
2,480,140-3410-218-G
AHZU {4 KDTR)
GOA50- 403 400

South America

HEAIM {+ HKIBPE)
34089 191. 63-B

£42) WIWEF, W1BIH, oprs.}
5087 544-6014-282.C

Two Transmitter

Asia

JATYAM (J018 MYV, PELL, JG3s
ENV, JRM, JHTs CUO, GFQ, HWR,
NOT, JRTs DRV, Kig, OMD, PGL.
UVL, JE?s GV, HLZ, QCO, JHIDLW,
JHgs JIF. MRPY
143,640 884. YOG

Eurcpe

IBMPO {4 18CZW, 18ULL, 18UZA)Y
835,388 19611420

BIEVK (+ [33 DN, MALL, JSS, AlM)
BBT7 320-1880-134-C

YT YLU4ds GD, WOW, WRR, VFF, opra.)
168,822 B7E 830

North Amarica

JR7J {K4UEE, K9GL, KovY, KASCIG,
WBHTTY, opre)
4,088,390.8207-260-C

QOceania

WHEW ( + JE3MAS, JKIGAR)
£43,144.1484-122-0;

Unlimited

Asin
JAGYBA (tAds LNJ, NFO, PPC,
QCE, QWS VBW, VDA, S5Y., JEBJVJ,
JHAVEQ, JHTMR, JHEs CAZ, VUG,
JI1BTC, JR2GMC, vprs)
67002136 90-C
JATYFH { + JRZMPT, JRTUQL, JETENK,
JOTHBFI?, JAT-1131)
116,575« 537 K18

WIVE CW

Singls Operator

1

Connecticut

KATQ 1.584,243-1709-304-C
K16t €24,834.1026-203-C
KS1L 564.564-1001-1B8-C
K1VDF 259,108, BBE-126.C
K1KL 247545 501185-C
WATFON 178,058 427-130-8
WIGNR 109,388 308-118-C
iK1BY 107,580 326110-C
10D 104,496 311-112.C
KAIN BL919- 309 97-C
KGID 45880: 240.119-B
WIOR A 1761150
WIWEF 28,569 167 99-C
AAZZ 20628 172 585
W1VH 29,868 151- B&-C
WICHL 23,808 1% B-C
NtJw 22,200 100~ 74-B
WIHLE 10532 98 B3B
WIKKF 2200 3% 200
Wiwy BN 13- 15::160

WIZM (K1ZM, apr)
128,667, 557 7745 90

WEMHKN 4368 48 3.5 W)
WIQK A3 BE- 2940 40
K1RM 122,145 479 B5.C. 15
WIiBWsS 16,584 134- 42-¢- 15
Eastarn Massachusetis

K1vR 970,350-1198270-C
REMA& 61,0703 103-230:C
WiAX 266,463 4172130
W1FJ 248,907 A9T6T.C
H1HEM 227,286 414-183-C
N1GWLU 148,770- 3421458
KT10 107,136 268-124.C
WanD 45,584, 162 94.B
K1RB 48,573 187, VB
WAZAHP 13,188.  §6. 514
RANQR N2 74 46B
KAIGLY 9ady. 67 49B
WIDPJ 65435 55 39.8
N1AU 3393- 3% %8B
Wi1PLJ h12 24 "B
WIFy 147,840- 843, FT.C- BO
N1QY 11,340 90- 42.8B- #D
WEBICNM 44,974 318 417G 20
WIBET 1980 30. 22.B- 15
Halno

K1gA 51,860- 210 B2C
KF1H 13035 78 3G
WB1GLH 862 17178
WIXN 22050- 147- 80-C- &0
New Hampshim

K1AR 1,883, 105-1898-333-C
AKIA 154,110- 467-110-C
KITR {28502 382118C
WIwWDX 246,892 108 BB
WiRR 2BL020- 138 6-C- 160
#M1H 146.829. 603- 81.C- HO
WEND 5538 7i- 6B 40

#1Lad 4624 162 S4.C- M
Wivy $ia0- bR A0Cr 20
Rhode island

BATICIW ¥4.082. 257-120G
NAXF1 17355 &9 658
W1RFQ 18l 30 L6

KNG (KNG, opr)
149,160- 5§65 88.C- 40

Vemont

WISOH 41,334 166 83B

Western Massachussits

Kipw §,596,820-1674-31100
K1EA 1,410,276.1621-280-G
WAICNF 30,040 230-118:B
WiMM 1700 105 8G
WAGS iB,u24- 428- B1.B- 20
Wa1ZAM 4354 b3 a1 2
2

Eastarn New York

KzRb 687,502 SH4-2I80
KE2U 165,146 348-162.C
K2k 151,300 358-150-C
KN2Q 158,379 403391
N2AIF 148,800 370158
WANG 112840 288.192.C
WekHG 3710 239-130-8
WZAWF 65,862 248 HY-G
KC2AF GAAZE 1921180
WYZ 54,6000 175.104.C
Wzuw 4rbEE 165 44
WaPTF 15315 111- 484
Nz 14,700 100+ 42
NEZG 57,878 471 2.0 30
NZEK, 165,235 635. B7C- 15

NYC & Long istand

WIGGE 525,404- BOA-217-C
KZMFY £03,184- 3081668
WA 4,108 1951134
WN2LRA 45,966 163 942
KRYGM 0888 143 T2
WHZENW S0k 148 G-A
WZGKZ 25074 117- TA-B
WZAFM 13,776 B3 S4B
WTE 4393. 3% 200G
WATECT 025 1 1B
MNZUN 27,318 157 SuB. 4D
WezAMU 1719 W 198 15

Norlhern New Jersey

MaLT I R8T 114G
WAAQ 93,732 912:215C
K2 476,855 730-215G
WIGD 189.8/4 311670
N2FT /b 484, 352.354.85
NZWT 17987 247-137.C
KR2J a1 254-118-B
WAASD 17.623 9 5B
WAIEK 13420 22 20A
kaIT FOBTA 1T B4 B0
NZAA 338 118-1199- 946G 20
KWK 181,680 757 BO-G- 20
WWiZHA) L7 61- 9B 0
KAFE 13248 92 4BG- 15
Southern New Jersay
¥2BU 533250, 750-23TC
NF2L 407.040- 842145
N2MR 226,527 469.161C
ReFL 225,860- 405-186-C
k2L 175 380- 1951488
KB2xZ [R25R, vor)

171,387 4111390
K2JLA 145,800 I0-162-C
WWZEA 127,746 3021418
WINS WG N0-117-C
N2ss 49 usle 150-10942
walyi 31,200- 130- 80-3
NaIT 28,162 196 ¢9.A
KRusy 19500 125 52C
WAZVYA 3hig V6 420
WaxN hudg b 3G 160
NGy 27,405 203 A5C- )
AARF H400- 4% 40-B- 80

Wastern New Yurk

WITZ 478850 752068
N2KZ (KHBCP, oprd

407,008 708-192.5
NGEX 218,480 427-169.C
WrHG 50 885 #21-122-C
Weriy 75,254 2241128
WAZORX 45,864. 158 988
WasEC 45068 181 ;3¢
wwad 42,780 156 928
W2PHT 42.330- 1ed- BSB
KBZNU 41,583 187 B3C
KC2QR 23.5680- 120- -G
NAZQ 19872. 92- FaB
KAZMRP Jeorl: - T

K20G IN2DRR, ot
Was A BC- 20

wWeeszy A0 36 #5C- 15
3

Dalawara

WXL 70.598-1548.208-C
AAK 22,134 119 B2.C- 180
Kawuw 60,930 33 TG M0



Eastarm Pannsylvania

WIBGN
kIO
WW3UM
Wany
KINZ
KIWGR
Faox
W3IARK
WE3CAC
KJ3R
NaBw
KAJLD
WastMY
K3ZUF
KD3H
WaiQlR
N3BNA
WAZSPJ
N3AW
KO3
WIHMR
KINL
WaGEI
WAFTG
Werd
INAAP
N3GZR

Matyland-DC

1,446,660-1602-285-C
558,036.1092.261.C
730,960 930-252-0
430,920. 7601995
375938, 712476
344.850- 550-209-G
282,106 447188
WAH72 416-184-B
177,820 d67127-C
145,536 379-128.0
107,83 355 9103
53,565 231-136-G
52,143 151 910
42,840 138-105-C
40,684 148 768
40.044- 142- 4B
39732 172 PR
0,249 147- 83C
32,895 129 HBC
22113 117- 62B
4935 47+ A5G
4515, 43 350
4131, 5T 2B
468 i3 128
107,172- 458 785G 40
49,500- 300- 550 40
096 43 24-B- 50

W3AARF (k800 ppr}

K340
K3zZ
K3gA

1,.688,025-1775.31 -G
1,318,134-1629-282-G
725,168 $92.243-C
T2 120- 360-244-C

WIUSS (KSTW, opra

K3TM™
W3AZ
Wil
NiaM
WIHVO
WIGN
W3HVYM
WIFQE
WM
WIATFA

526,614~ BO9.202G
290,312« 70B-188C
268,500- 592.167-C
277,200 §50.168.C
165,186 437-126-C
180778 474 990
B4, 888 26.131.C
17019 93 61.C
2098 42 73C
2077 35 2AC
1764 28- 218

NN3ASI (WAKM. opr)

N3EBR

324 12
22 3.

90
19-C- 2

Westarn Pannsylvania

K3LR
ADBJR
KASHGR
Kalra
NagJ
KaTup

4

Alabama

WesF
KB4FAY
N4KG

Qeorgin
WA4DXI
N4AHHZ
WQ4EB
Wil
WLU4E
N4PN
WiUA
WESWRM
WaSFL

Kantucky

N4AR
N4XM
WB4FOT
AMSFQ
KeFL

1.083,580-1240-294.G
29568 128 TG
875- 15 15.8
8562 56 39.C- 160
163,740 B10- 840+ 20
74304 344 TR0 16

*.886- 265%-118-C
IS 38 278
9876 65 45-C- 180

94,068 234.124.C
1,152 196-104.C
W0 a0 2B
64,356 338 64.C. BY
4263. 4G 29-B. 4O
285,984 900 9B.C- 40
12 7 6B 40
BA0- 15 14-B- 20
T8 62 8B 15

1,404,054-1468:321.C
253,449 447189C
£1.4505- 181 95C
8178. 58. 4.8
43.260- 206- 70-C- 40

North Carclina

KPR
Neavia

i84,824- 4u8-151-C
178,002 341474C

Northern Florida

Wwiva
WAISVO

Hi24- 53- 38.0- 16D
49,365 246, 890 BO

South Carglina

WVTH
NU4B

B 450 8752240
16461, 9% 598

Southem Flarida

KSUNP
NEDH
WD4AHZ
WaYM
ARAGS
N4IN
WABET
WEBAA
K507
N4ES
WBATDH
KAMF
W2SDE/4
WP4OFK

Tennasses
WXy

959,775+ 815195.G
320,988 5142148
108,174- 295-121.8
24,120 120- 67
11,616 88 44-B
14,260 95 50-C-160
11562 82+ 47-G-180
6430 58 370-160
14,362- 104 46.G- 80
18288 127 48Ce 40
60.480- 280- 72 15
16.464- 112- 49-8- 18
4320 48 357G~ 15
27 31 FB- 1B

858,152-1128-253-C

WMAZ -~ 91,884 247-124-C
K4x0 89,000 200-115.C
WaVOs 14,840 83 60-B
W5RUH 8150- 50- 41-B
MN4BSN 216 % 28
virginis

E4PQL 829,775 1127.275:C
KAGKD 802,H00-1115-240.C
WC4B 204,435 35-177-D
N3OS 84,410 1301130
WaxD 20224 112- 340
AA4EL 11,664 #1- 488
W4NM 5400- 50 26-B
N3RC 18- 28 24-A
WG 1200 20. 20.C
AMLFEF Jorg 38 271-C-160
N4XD 15,042- 109 46.G. 40
Kv4p 102,120- 460 14-C- X
K4S 7245 69 9500 20
K4FPF A200- 58 254 20
N4MM 50,895: 261 854 15
5

Arkansas

WSEL 14,500 81 80:C
K5UR 19,902 107- 62-G- 160
Loulsiana

KasOEU 2430- 40, 2rB
Misslsslppi

KSFA 416,955~ BE5-209-C
WASOYL 2616 55- 3G
K5SMK 12,546~ 102 41.C- 400
New Mexico

RI3L 258,960 6B4-1730
W7LHO 18,981- 111- 57-B
NSEFA 10,660- BO- 44.B
KTEX B40- 20- 14-8- 160
WSTVX 4240 1. 208 20

Northera Texas

NE.JB 198,430 A05-162-C
(A 9996- 6B 496
WAIFWO 5328 48. 374
KRELUW 5040- 4. 35-H
KESCK 1944 27. 24.C- 80
K5MA 210,588 763, 92C- 40
K5NW 61,005 474- 64-G- 40
HASW 116,424~ 462, 84-C 20
NISM 17,656- 124- 48-B- 20
QOklahoma

NeIN 2484 35 23O~ BU

Southarn Texas

K&5DX 227,136 4151528
NEHEB 30,003 137 T4
WENA 9348 B2 8

6

East Bay

NEBY 662,376-1144-193.C
HBATY #5,365. 271105-8
NBEK 38.405- 173 7F4-B
WEEG 6500~ 88 25-B
WeRJ 41,310 270- 51C- 80
Los Angeles

WEGIHT 134,043- 491- NG
K8EiD 133,626 181180
NéaA 40,730- 190 859G
NDBG 40,483. 155 BIC
AlBZ 39,800 000 HE-C
KéOC 37,580 179. 704
WAGTLA 22,140- 123- 60-C
WEMFG 19,494 144 57-C
WEABW {7,316 156 37C
NEIG 15582 98- S3C
KaagL, 14,268 116: 41.8
Nelgp 10,608 104- 34-8
WBOES 5310- 58 30-C
KKGP 2691- 39, 230
NabH2 2385 53 150
WEALIG 440 20- 14.8. =0
NeAW 131,712- 685 64-C- 40
Orange

WETMD B57,280-1080-172-C"
WEBA 104,775 2751270
KE05 76,320- 268 w6
WEVPK q243- 79- 84
WaBTMY &300- 50- 228
kELEB g720- 120- 270G~ B

NGBT INFEH, opr)
24,192 168 48.C. 15

Santa Barbara

WABFGY B1,765- 345 1o
WBSWM 7Z.578- 252- 968G
NGHK, 3ouriee 192- B2G
WABVGE 34,740 193- BOC
HE6X 38y 17 1B
HNEVR A5G0 80 300 40
AldQ 2 3 3B 1h

Santa Clara Veltey
walsQ 148,816 4711320

NBHR

NBAN 52,728
KaMA 4 UG4-
Nelivw 19.482
WIHNZ 14,319-
Ay 176
WEGRDE 1392-
K&MO 80-
K6x0 648
WESZN 39,103
WEATD 14,160-
K&OMB 10,440
San Diego

NieW

FETO (WABEIL, apr

202
124
136
111

8-
2

122331 3300

8140
o243
494G
438
200
168G
3C-160

54 190~ &0
- AL 20

40-C. 2
98 W

GF8,140-1180-191-C

270802 608-149-G

KEMC 44.523. 153 97-C
KWE0 42.766. 218 66-A
AABEE 21.120- 110- 64-B
WABYNF 98- 19 7G- 80
NECGW 179,154 807- 74-G- 40
WaYA 10778 H49- 76-G- 40
KikA 149.795- 684- 753G 40
AA4M 18,647 1T 37-C- 40
WEET 16,899 131- 43C- 20
WaABDBC £9,292- 224 61G- 15
San Francisca

K&DA 160,301 421127-C
WeJT! 167 626- 4171268
WEWE 85,977 233123G
k&6ZUR BE,264. 216, 930
WAMRB/E 32.540- 160 680G
K&LRN 22850- 150 51-B
KEBWX 21.594- 118 61-B
WASLLY 4929- 43 31-B
San Joeaguin Valley

KeGSL 19,500 130- 30-B
WESK 10,200 135- 28.C
Sacramantio Vailey

WENKR 70.892- 232-102.C
NEJM 19.856- 117 56.8
NEGGE 122,148 522 78C- 20
T

Arizona

KTQxX 405,810 BI0-167-(
WTAYY 93,021 37101-C
WrYs 26,820- 149 60-C
WIGGELY 24,186 122+ B85
WATNXL 8156 47 268
KOTRS 330 10 10-B
ARTA 05,823 807 B~ 40
WBTAPW J35TE I S0 G0
WHEGUC 458 19 8-B- 40
KY?F 2764 B4 17G- 20
WaTKLK W 18- 153G 10
Idaha

KR7T 112,200 231-113-C
KUy 24.986- 279- 368 40
Montana

KE7X 194,304 08126
k7aBvY 17.346- 118. 40.C
Oragon

AR 116,688 872 680
ADYY 25688 139 64.C
WTTG 16,584- 134. 42.8
KAIFEF 12,255 95 43.B
WiQB 0,701- 87- 418
WiGUR e A0 90
NSTR/? 16560 184~ 30-C- B0
Kz 296 22+ 600 40
KE7P 15830 135~ 46-C- 20
K7DBYV 10,470- 113 39.B. 20
Urah

WrHs 5,100 2¥7-100-C
Washingicn

NTTT 242,814 9421398
KTHBN 17,941 589123
WHIT 60,000- 250 80-B
K7TTZ 52,341- 229 713G
WIS 4B,583: 247+ 63.C
W7GN 358520 148. 5O-C
NTEPD 13,390 211 3B
KSML 22578 175 43-B
WTIELL 20,511- 128. 53B
NiTu 11.970- 105- 388
KT7RIE H925- 85 380
WIYF B04- 116« 258
KTUU Sd0. 55 6B
WMy TEG- 48 210
KT7G 2700 75 12E
WATUIV 2145 55 (3R
WairAH 1320- 40~ 1.8
KBTWOD weg 8 128
KYWa 3ag8- 12- 11.B
WrTSO 54- & 34
Wrzkou 351 12 ¢-B-140
KILXC 94,360 484- 65C- 20
KIEF 20,424 184- 37C. 20
WILGG 8778 75 990G 20
Wyaming

NTNG 68,204, 254 97-G

HOTKG ARas- 43« 258
8
Michigan
KECC 40,272 BRE-204-C
WETWA 98,5878 76-11T.C
Kspn 93,750~ 280125
WARVSK 68,952 221-104-8
WEWVL 59,976 196-102-B
NBOXX 26,704 119 728
NBCQA 14,831- 79 %A
WaFEM 4052- B 440
KEQWG 3420- 3 30-8
WESCW 2100- 28 258
Wauvz 1950- 28- 25-160
KBLX Ba811- 247- MG &
ACEW 16,147 §9. 51-C- 80
Ohlo
WELNO 398,682 821-214-C
WOBIXE 335,265 B8 |70
WRGOL 40,288 2AR132-5
WEYGR 43,941+ 161 978
WHIPH 35,700 175 68-G
WEOWP £27.951- 121, 778
K8EF 17,250- o0 648
NBEKS 11,424 68 L6.C
WBGFG 1875, 25- 24-B
WaIDM 1026- 19 118G
Kvs S0BE- 63 32-B- 80
WHBIBM (NEDCW, opr.}

121,770- 495. 820 40
KZBY 35,055 205. 574G 40
KCBUR 3510-  45- 26-B- 40
KASDIZ 13,104- G1- 48C- 15
Wost Virginia
RBQQL 47,838 165-105-C
WASYTM 13,113 63 400
WBUMR 21,9448 133 558- 20
9
Hlinols
Kyas RO8A7F 411-189-0
KeeT 112,266. 462, B1-C
NgTl 83,424 2241240
NAS 64,155 235 -G
WHLNG 45657 171 BA-A
WIAG 20,881 127 810
KOaw 17,955 108- 57-G
KarPP 10584 83 54-B
WATNZ 8184- 62 44-B
WAREG 2097, 3f- #7-B
KM3IM 2325
wanov 1794,
WIQWM 756
‘WIPNE 2175
KBBAG 12
KRS 28,830-
EALDYA 90
Kaava 123,292
K8RHY 102, 5.
KK24 4604
Indiana
WIRE 1,256,073-1391.301-G
WBIZGY 1618, 23- 228

WevB (KCARG, opr.
1

7oeG

K90 (KKSV, apry

KIvQK

Wiscansin

k9GAN
WOOP
KORBLL
WORRT
WM
N8
WEHE
NBBUS
WIGKR
WasRMP
N9EZ
WORN
QoL
KSGDE
WIWAQ

2

Colorado

EJ0G
AlBO
Klai
KSPE
KUK
NeFFZ
wezv
KoQST

lowa
KEOH
WeES
WEWP
KERY
KMOR
KARSAC

Kansas
KRvxU

BB, 795 305. 73C. 40
1512- 28 118G 20

242,328 4391484.C
210,240 438.160-8
M2 131 L
1,758 134 79G
26244 108 B1G
21,060- 108- 65-C
18,742 92 SMC
14553 77
13,200~ 100-
11,289 71
00 75
17,748, 116
16,500 110-
108 1
18,468 199

50-C- Af
4%-B- 16

142750 341 30-G
26,100- 340 B2-C
51,381 173 28
10564 157 G4.B
20,202 259, 26
654 42 208
13,818 94. 49.C.160
4050- 54 25-8- 40

401,018- 682-196-C
J08,152- 526194-C
224,808 551-138-C
42687- 153- 2C
25560 120- 71-C
18414 93 688

29,631 119 B3C

WANCFZ 22,940: 150 B1.G
WAFN2 13,923 B S
WOWPL 4012 B 488
NOEMA 1440 24. 20-8
WABTKJ 6544-  §6- 33-G- 160
ABBX 1860- 28 0L 180
KBpa SN A38- 228 T4-0- 18
Minnesats

NOAT 174,086- 433134-C
WEMCY T7.826- 2181190
WIBRXL 31,302- 143 74C
NBESH 22,950- 102- 155
WaeBJP 21,384 99 725
weLe 1. 57 1O
WENGE 512 24 218
Kaix 12,015 80 45G- 80
Missourd

K4VXR (KMIP, oprj
573,252-1146-264.0

WaLG 4,738 909-294-C
KORWL 285304, S0B-148-C
WoHEBH 212,400- 400.977-C
NIpG 22,868 99- 77.B
KarlLMm 14.801- 8- §9C
Kagp 1242 23 188
AKIM 5145 49- 36.B- 80
EaCS 4950. &5 30-B- 4Q
KMBL 760 40- 23.G. 40
Nebraska

Koaw BG4 78 34-C
KBaYK 1122, 22 17.B
Nerth Dakota

*0a - 26316 129 68.C
South Dakola

KaLET 18 3 2B