


i .;r.';j_h,é'k&isnd of hand held most people want...simple
P _rugged, reliable, easy to use. The S-15 offers a full
5 watts of power...power that extends your range and

improves your talk power. Its state-of-the-art integrated circuitry provides far
more reliability and ease of maintenance than conventional circuitry.

Consider these features before you decide on any hand held:

« b watt output {1 walt low power swiichable)

» 10 MHz frequency coverage: 140-150 MHz (For export only: B
version 150-160 MHz, C version 160-170 MHz)

= Electrically tuned stages. Receiving sensitivity and output
power are constant over entire operating range.

*  Three channel memory. (1 channel permits non-standard

repeater offsets, 200 micro amp memory maintenance

Istandby)},

A new “easy remove” battery pack

One hour quick charge battery supplied (450 ma/HR)

Plug for direct 13.8 volt operation

Speaker/microphone connector

BNC antenna connector and flex antenna

Extremely small and light weight {only 17 ounces).

Ample space {or programmable encoder.

Fully synthesized

Extremely easy to operaie

Its low price includes a rubber antenna, standard charger, 450

masHR battery (quick charge type) and instruction manual. .

& © © & & 8 & & @

OPTIONAL ACCESSORIES: 1 hour quick charger (ACH 15} « 16 button
touch tone pad (5 15T) « DG cord = Solid state power amphher (5-30 & S-
30) » Holster (GG 15) » Speaker/mike [HM 15)

eArailable at
your local ”‘?}émpa
ealer or from.,

fwﬁiﬁag’&’f_

w
1o ...the proven Tempo
3 CS-15, plus three new commercial mode
Tempo synthesized radios

The CS-15 is a fine quality radio with 5 watt
i output, 10 MHz receiver coverage, is fully
synthesized, and is 10 channel internaily
programmable. It's also sturdy, compact
and affordable.

The new Tempo FMH.155, FMH-448 &

FMT-258 (mobile)
...all featurs 16 channels, CPU controlled EPROM PLL,
CTCSS encode/decode programmable per channal,
priority scan to Channel 1, and time-out-timer.
FMH-155... 138-174 MHz (10 MHz) frequency coverage

1 watt (low)/5 watts (high} RF power output
FMH-448...400-512 MHz (20 MHz) frequency coverage

1 watt (low)/4 watts {high) RF power output

FMT-258... 138-174 MHz (10 MHz) trequency coverage
25 watts RF power output

: ﬂ 2050 S. Bundy Or., Los Angeles, CA 90025 1213) 820

Butler, Missouri 64730 (816) 679

TOLL FREE DRDER KUMBER: (800F 421-6631
For ali states except Calilornia.
Calif. residents please cail collect on our regular ni



L..pacesetter in Amateur radio

220 Kenwood Style!

3530A

"E"he fll’St cemprehenswe
220 MHz FM transceiver

TM-3530A—25 watts of 220 MHz FM—
Kenwood style! Features include
built-in 7-digit telephone number
memoty, auto dialer, direct frequency
entry and big LCD. All this makes the
TM-3530A the most sophisticated
rig on 220 MHz!

" & First mobile transceiver with tele-
phane number memery and auto-
dialer {up to 15 seven-digit telephone
nuMmbers)

» Frequency range 220-225 MHz

e Automatic repeater offset selection—-
a Kenwood exclusive!

e Direct keyboard entry of freguency

& 73-channel memory for oifset, fre-
guency and sub-tone

TM-35304A oplicnal accessories:
e TU-7 38-tona CTCSS encodet

» MU-1 DCL modem unit

s V8-1 voice synihesizer

= PG-2N axira DC cable

e PG-3B DC line noise fitter

= MB-10 axira mohile bracket

= CD-10 call sign dispiay

¢ P5-430 DC power supply

® Big multi-color LCD and back-lit con-
trols for excellent visibitity

¢ Optional front panel programmable 38-
tone CTCSS encoderincludes 97.4 Hz

= Frequency lock switch

& Digitat Channet Link (DCL) option

# High performance (GaAs FET front
end receiver

-l

TH-3BT/31A

Kenwood'’s advanced tech-

nology brings you a new

standard in pocket/handheld

transceivers!

& 1 watt igh, 150 mW low

= Super compact and lightwaight
{about 8 oz. with PB-21D

s Frequency range 220-224.995 MHz
in 5-kHz steps

& 127 Series has built-in tone

e Repeater offset:—1.6 MHz, reverse,
aimplex

s Supplied accessories: rubber flex
antenna, earphone, wall charger, 180
mAH NiCd battery and wrist strap

= Ciick change, locking battery case

TH-31BT/31A optional accessories:

& HMC-1 headset with VOX

+ SMC-30 speaker microphone

& PB-21 NiCd 180 mAH battery

& PB-21H NiCd 500 mAH baitery

« DC-21 DC-DC converterfor
mobile use

= BT~2 manganesasalkaline batiery
case

= EB~2 exiernal C manganesa/
alkaline balttery case

= SC-8/8T soit cases with belt hook

« TU-6 programmabie sub-tone unit

AJ-3 thread-loc to BNC female
adapter

¢ BC-6 2-pack quick charger

e BC-2 wall charger for PB-21H

= RA-9A StubbyDuk antenna

¢ BH-3 belt hook

& 16-key DTMF pad, with audible
monitor

& Center-stop tuning—anether
Kenwood exclusive!

« New 5-way adjustable mounting
systam

« Unigue oftset microphong connector
—refieves siress on microphone cord

= Hi/LOW power switch (adjustable

LOW power)

» MC-60A/MC-80/MC~85 desk mics.
» MC-48B exira DTMF mic. witn UP/DOWN switch
e MC-438 UP/ODCWN mic,

& MC-55 (3 pir) mohile mic. with time-out timer
» SP-40 compact mebile speaker

= §P-50B mobile speaker

2 SW-200B SWR/power meter

e SW-100B compact SWR/power meter

Complele sevice manuals are dvarable for alt Tho- Kenwoud ranscaivers 213 Mas! 40Cessines.
Speciicalons 4ng prees are subyect to change without notice or ablgation
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TH-318T with DIMF pad shown
Optional RA-94 attachiad,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Comnptaon, California 90720
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ICOM IC-76)
ANEW ERA DAWNS

o Built-in AC Power Supply

@ Bullt-in Automatic Antenna
Tuner

8 SSB, CW, FM, AM, RTTY

@ Direct Keyboard Entry

@ 160-10m/General Coverage
Receiver

@ Passband Tuning plus IF Shift
¢ QSK up to 60 WPM

The IC-761 ushers in an exciting
new era of amateur radio communica-
tions; an era filled with all the DX'ing,
contesting, and multi-mode vperating
pleasures of a fresh new sunspot cycle.
The innovative IC-761 includes all of
today's most desired features in a sin-
gle full-size cabinet. This is ham radio
at its absolute best!

Werk the World. The IC-761 gives
you the competitive edge with stand-
ard features including a built-in AC
power supply, automatic antenna tuner,
22 fully tunable memories, self-refer-
encing SWR bridge, continuously vari-
able RF output power to [00 watts in
most modes, plus much, much more!

ICOM America, fnc., 2380-[16th Ave. N.E., Bellevue, WA 98004 Customer Service Hotline T2404)
3150 Premier Drive, Suite 126, lrving, TX 75063 / [ 777 Phoenix Parkway, Suite 201, Atlanta™GA

Superb Design, Uncompromised
Quality. A 105dB dynamic range re-
ceiver features high RF sensitivity and
steep skirted IF selectivity that cuts
QRM like a knife. A 100% duty cycle
tfransmitter includes a large heatsink
and internal blower. The 1C-76! trans-
ceiver is backed with a full one-year
warranty and ICOM's dedicated custom-
er service with four regional factory
service centers. Your operating enjoy-
ment is guaranteed!

Ail Bands, All Modes included.
Operates all HF bands, plus it includes
general coverage reception from
[00kHz to 30MHz. A top SSB. CW, FM,
AM, and RTTY petformer!

Passband Tuning and IF Shift plus
tunable IF notch provide maximum op-
erating flexibility on $5B, CW, and
RTTY modes. Additional features in-
clude multiple front panel filter selec-
tion, RF speech processor, dual width
and adjustable-level noise blanker,
panel selectable low-noise RF preamp,
programmable scanning, and all-mode
squelch. The IC-761 is today's most
advanced and elaborate transceiver!

Pirect Frequency Entry Via Front
Keyboard or enjoy the velvet-smooth
tuning knob with its professional feel
and rubberized grip.

Special CW Attractions include a
built-in electronic keyer, semi or full
break-in operation rated up to 60
WPM, CW narrow filters and adjustable
sidetone,

Automatic Antenna Tuner covers
160-10 meters, matches [6-150 ohms
and uses high speed circuits to follow
rapid band shifts.

Complementing Accessories in-
clude the CI-V computer interface
adapter, $M-10 graphic equalized
mic, and an EX-310 voice synthesizer.

You're The Winner with the new
era iC-761. See the biggest and best
HF at your local ICOM dealer.

0) 454-7619
30349

ICOM CANADA, A Divislon of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V&X 2T4 Canada

All stated specifications are apptoximate and subject to change without notice or obligation. Al [CO

M radios significantly exceed FCC regulations limiting spurious emissions. 7&15&”‘?\_2




OuUR COVER

Beginnet and veteran ops—the time for Field Day
draws near, so check page 87 for the complete
rules. Last year, N6KUS, N6FAX and KFEFX (left to

May 1987 Volume LXXI Number & right} tackled antenna raising with more enthusiasm
QST (ISSN: 0033-4812) is published monthly as its offical than expertise during their rookie Field Day effort.
jaurnal by tha American Radio Retay Leagus, Newington, In addition to learning new operating skills, these
g, LAfcial orgen of the Ganadlan Radio Relay and other California YLs experienced the usual

Field Day mishaps—but had lots of fun! YL News
Dayid Sumner, K122 and Views, page 70, has the complete story. (photo

Pubiisher by Lyle Meek, WWEF)
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New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX

1300 Z5FES7 oA 01032 17531 SCEANIIZN-2

e e
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makes the AEA PK-232 the only
amateur data controller to offer
six transmit/receive modes in a
single unit.

* Morse Code
* Baudot (RTTY)
* ASCII

* AMTOR

¥ Packet

* Weather FAX

AMATEUR NET
$379.95 AEA RETAIL

Your home computer {or even a simple terminal)
can be used for radio data communication in six
different modes. Any RS$-232 compatible com-
puter or terminal can be connected directly to the
PK-232, which interfaces with vour transceiver.
The only program needed is a simple terminal pro-
gram, like those used with telephone modems,
allowing the computer to be used as a data ter-
minal. All signal processing, protocol, and
decoding software is in ROM in the PK-232.

The PK-232 also includes a no compromise
VHF/HF/CW modem with an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection low pass filter. Experienced HF
Packeteers are reporting the PK-232 to have the
best Packet modem available.

Operation of the PK-232 is a breeze, with
twenty-one front panel indicators for constant

2008-196th St. SW
Lynnwood, WA 980386
{206) 775-7373

4 I L] E

status and mode indication. The 240 page manual
includes a *“quick start” section for easy connec-
tion and complete documentation including
schematics. Two identical back panel radio ports
mean either your VHF or HF radio can be selected
with a front panel switch. Other back panel con-
nections include external modem disconnect,
FSK and Scope Outputs, CW keying jacks, and
RS-232 terminal interface.

The RS-232 connector is also used for attaching
any Epson graphics compatible parallel printer for
printing Weather Fax. Weather maps and satellite
photos, like the one in this ad, can be printed in
your shack.

Contact your local AEA dealer today for more
information about the one unit that gives you six
modes for cne low price, the PK-232,




Make the most of vour new privileges.
For the best performing station, select !

Cushcraft fixed, mobile, and portable
antennas. They are the popular choice
because of their performance, durabil-
ity, and ease of assembly. More hams
choose Cushcraftthan any other brand
of amateur antennas.

$5-220
#20MHz Mobile

- 220MHz Portable

A% 10-15-20 Mets
p _Esigmergt i;}rirec;iigi?ai

Manchester, N.H. 03108 USA
Telex: 4949472 CUSHSIG MAN
AVAILABLE THROUGH
DISTRIBUTORS WORLDWIDE




Full featured Hahd -heid Transceivers

Kenwood brings you the
greatest hand-held trans-
ceiver ever! More than just
“big rig performance,” the
new TH~215A for 2 m and
TH-415A for 70 cm pack the
most features and the best
performance in a handy size, P - LAMP O FOHAONEF
And our full line of accesso- § W LW e ‘
ries will let you go from ham- & o
shack to portabie to mobile
with the greatest of ease!
= Wide receiver frequency range.
Receves from 141-163 MHz,

@ Large, easy-to-read multi-
function LCD display with night

inciudes the weather channeis! light.
Transimit from 144-148 MHz, s &udible beeper to contirm key-
toditiahle to cover 141-151 MH7Z [’)ad opefation' The bee.pel‘ hasg 5
IMARS or CAR permit required). unique tone for each key. DTMF
° TH-415A covers 440- ronitor alse included,
449.995 MHz. ) e Supplied accessories: Belt hook,
® 5, 2.5, or i.5 W output, depend- rubber Hex antenna, PR-2 standard
ing on the power suurce. Sup- NICd battery pack ifor 2.5 W oper-
plied battery pack (PB-2* provides ation), wall charger, dust caps.

2.5 W aniput. Optienal NICd packs
ior extended operation ¢r higher
BF output available.

e TCSS encoder built-in, 751-4

CTCSS decoder optionai

@ 10 memory channels store any
ottsei, in 100-kHz steps. Fach.
memory chanre| can store fre-
yuericy, frenuency step, offset,
reverse switch position, and
CTCSS frequency.

@ Nine iypes of secanning! Includ-
ing hiew “seek scan” and priority
alert,

e Intelligent 2-way battery saver
circuit extends hattery life. 1wo
battery-saver mades to choose,

with power saveratin salection. -
¢ Easy memory recall. Simply ptlonal At‘cessorle ‘

press the channel number! ° PBE-1: 12 v, 800 mAH NiICd pack far 5 W

A M = fal t» [
=12 ¥YDC input terminal for direct .“fP.j} OH{;;, 8 S[;" ?Of r[:,'“ﬂ,ﬁfnlaa“k

mobile or base station suppiy NICH pack (15 W output) » PE-4: 7.2 v,
?Qerat:on. When Evalts 1sapphed, 1600 maH NiCd pack {15 W outpub
RF output is 5 W! *BT-5 A4 call mAanganeseralkaine battery
& New Twist-Lok Positive- Lasé « 20-7 tapid charger for PR-1, 2, 3
isonnecti“locking hatterv case. Compact battery charger
¢ Frequency entry by kevboard * SMC-30 speaker microphone  SC-12, 13
ar UP/DWN keys. soft ca‘ses‘“_Hﬁ-(i‘ A ielgscomng anten-
a Priority alert function, {?.‘?-CZQE'?;?E:ji_“m{?',j,ﬁ;ﬁ?i:n&i,ﬂ'4
e iMomtor switch to defeat squelch. oot o
Hsed tocheck the freguency * 13-4 mobile bracket » BH-5 swivel mount
when CTCSS encodeaidecade is ¢ PG-2Y DC cable s PG-3C aigarette hghtar

used or when squelch is on cird with filter

CarmI@le serve Manyals are Avdvabie tor alt Tno -Ketwaad ranscavers and MOSE A0CeII0NES,
Kpmcificatians g prices are shbiect to chakge wahout notice or ahlination

6 n5T=




KENWOOD

...paceselter in Amateur radio

Kenwood’s advanced digital know-how
brings Amateurs world-wide “big-rig”
performance in a compact package. We
call it “Digital DX-citement”—that special
feeling you get every time you turn the
power on!

¢ Covers All Amateur bands
General coverage recaiver tungs from
100 kHz—~30 MHz. Easily modified for
HF MARS operation.

= Direct kevboard entry of frequency

e All modes built-in
USB, LSB, CW, AM, FM,
and AFSK. Mode
selection is verffied in
Morse Code.

& Built-in automatic
anienna tuner
ioptionat)

Covers BO-10 meters.

& y8~-1 voice synthe-

gizer (optional)

Cptional accessories:

@ AT-440 internal auto. antenna tuner (80 m-—10 m)

e AT-250 external auto. tuner (160 m—10 m)

» AT-130 compact mebile antenna tuner (160 m—
10 m) * F-232CHC-10 leve) transiator and modem
IC kit * PS-50 heavy duty power supply ® P5-430/
Pg-30 DC powser supply * SP-430 external
speaker ® MB-430 mobile mounting bracket

= YK-8RC/BBCN 500 Hzi270 Hz GW filters = YK-885/

BBSN 2.4 kHz1.8 kHz 3S8 titers ¢ MC-60A/B0/85
dask microphones « MC-56 (8P) mobile micro-
phone ® HS-5/6/7 haadphanes @ SP-40/508
mabile speakers » MA-5//P-1 HF 6 band mobile
helical antenna and bumpet mount » TL-G22A

o kw PEP lingar amplitier » SM-220 station monitor
& Y81 voice synthesizer  SW-100A/200A/2000
SWR/power meters  TU-8 CTCSS tone unit

e P30S axtra DC cable,

'

& Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity direct
mixing system ensures true 102 dB receiver
dynamic range. {500 Hz bandwidth on 20m)

@ 100% duty cycle transmitter
Super efficient cooling permits continuous
key-down for penads exceeding cnée hour,
RF inpui power is rated at 200 W PEP on
85B, 200 W DC on CW, AFSK, FM, and 110
W DC AM. (The PS-50 power supply is
needed for continuous duty.)

Kenwood takes you
from HF to OSCARI

Complete service manuals are avaitable far all
[rio-Kenwood transceivers and most accessores
Speciications and prices are subject to change without
notice o obligation.

KENWOOD

TRIO-KENWQOD COMMUNICATIONS®

“DX-citing!”

ompact high performance HF transceiver
with general coverage receiver

o Adjustabie dial torque
@ 100 memory channeis
Frequency and mode may be stored in
10 groups of 10 channels each. Split fre-
quencies may be stored in 10 channels
for repeater operation.
¢ FU-8 CTCSS unit (optional)
Subtone is memorized when TU-8 is installed.
s Superb interference reduction
IF shift, tuneable noteh filtar, noise bianker,
all-mode squeich, RF attenuater, RIT/XIT,
and optional fitters fight QRM.
s MC-4235 LJP/DOWN mic. inciuded
» Computer interface port
¢ 5 IF tilter functions
@ [yal S8B iF filtering
A buili-in SSB filier is
standard. When an
optional S8 fitter
(YK-885 or YK-885N) is
installed, dual filtaring
ts provided.
& YOX, full or semi
break-in CW

¢ AMTOR compatible

_SOL-8r- NOTCH
4 f&

1111 West Walnut Street

Compton, California 90220
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Directors

Canada

THOMAS B. J. ATKINS, VE3CDM,

&5 Mavanbrook Blvd, Willowdale, ON M2J 1AT
{416-404-8721)
Vice Director: Ha
530 Rivarside Dr,
{512-473-1668}
Atlantic Division
HUGH A. TURNBULL, W3ABC, 6303 Rhode Island
Ave, Collega Park, MD 20740 (301-927-1797)

Vice Director; James M. Mozley, W2BCH, 126
Wingerest Ur, Camillus, NY 13031 (315-488-3051)

Central Division

EDMOND A. METZGER, WSPRN, 1520 South
Fourth 81, Springfield, IL 62703 (217-523-5861)
Vice Diractor: Howard 8. Huntington, KSKM,
65 South Burr Oak Dr, Lake Zurich, IL 50047

Dakota Division

HOWARD MARK, W0ZGC, 11702 Fjvar Hills Dr,
Burnsvitle, MN 55337 (512-890-8114)

Vice Director: Bichard Whiting, WaTN, 4742 Diane
Or, Minnetonka, MN 55343 (812-938-6652)

Delta Division
CLYDE . HURLBERT,* W5CH, PO Box 502,
Biloxi, MS 39533-0502 (601-435-5544)

Vice Director: Lionel A, YAl” Qubre, KSDPG
801 Bugar Mill Rd, Maw Iberia, LA 70580
(318-367-3901)

Great Lakes Division
GEORGE 8. WILSON, I1l,* W40Y1, 1649 Griffith Ave.
Qwensboro, KY 42301

Vice Liractor: Allan L. Severson, AB8P, 1275 Ethel
Ave, Lakewood, OH 44107 (216-521-1665)

Hudson Division

STEPHEN A. MENDELSOHN, WAZDHF, 318 New
Millord Ave, Dumont, NJ 07628 {201-384-0570/0680)
Vice (Hrecior: Paul Vydareny, WB2VLIK,

259 N Washington 8t, N Tamytown, NY 10591-2314
[814-631-7424)

Midwest Division

PAUL GRAUER,* WEFIR, Box 190, Wilson, K5
67480 (1 3-658-2155)

Vice Liractor: Richard Ridenour, KBOZL,

43 Lake Pembroke Dr, Ferguson, MO 83135
(314-521-2520)

New Engiand Division

TOM FRENAYE, K1Kl, 23 Pinahurst Rd,

Box 62, Unionville, T 08085 (203-673-5429)

Vice Diractor; Bobert Weinstock, KN1K, PO Box 287,
Cambridge, MA 02238, (617-492-6225)

Northwestern Division

RUSH §. DRAKE, W7RM, Rta 2, Box 372 AG
La Centar, WA 98629 (206-263-3048)

Vice Diractor: William R, Shrader, W7QMU
2042 Jasmine Ave, Medford, OR 97501
(503-773-8624)

Pacific Division

BODNEY J. 8TAFFORD, KB6ZV, 5155 Shadow
Estatas, San Jose, CA 95135 (408-274-0492)
Vice Diractor: James Knochenhawer, K6ITL,
133 Sylvan Ave, Ban Matao, (A, 94403
{415-345-9511)

Roancke Division

GAY E. MILIUS, JR, W4UG,

1416 Rutland Dr, Virginia Beach, VA 23454
{804-481-5095})

Vice Director: dohn C. Kanode, N4AMM,

RFD 1, Box 73-A, Bovee, VA 22620 [703-837-1340)
Rocky Mountain Division

MARSHALL QUIAT, AGEX, 18680 Wynkoop, Suite B50
Denver, CO 80202 (303-333-0819)

Vice Director: Hﬁh Winter, WSHD, Box 14904
Albuquerque, NM 87191 (505-293-5735)
Southeastern Division

FRANK M. BUTLER JR,* W4RH,

323 ENioft Rd, SE, Fort Walton Baach, FL 32548
[904-244-5425)

Vice Dirgctor: Mrs. Evelyn Gauzens, WAWYR,
27B0 NW 3rd St. Miami, FL 33125 {305-842-4133)
Southwestern Divigion

FRIED HEYN, WABWZO, 962 Chagenne 8t
Costa Mesa, CA $2626 (714-549-8516)

Vice Dirsctor: Wayne Ovarbock, NBNB,

11652 Gail La, Garden Grove, CA 925840
{714-539-6849)

West Gulf Division

JIM HAYNIE, WBSJSP, 3226 Newcastle [ir
Dallas, TX 75220 [214-352-6180) home;

11837 Judd Ct, #114, Dallas, TX 75243
{214-437-1363} business

Vice Diractor: Thomas W, Comstock, N5STCT,
1700 Dominik, Collega Station, TX 77840
{409-693-1181)

*Executive Committea Member.
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MacLean, VEIGRO,
ondon, ON N6éH 2R7

Section Managers

of the ARRL

Reports Invited: The ARRL Board of Directors (see {ist at left} determinas the policles of ARRL.
The 18 divisions of the League are further arranged into 74 administrative “‘sections,” each
headed by an efected Section Manager. Your SM welcomes reports of club and individual activity.
ARHAL Field Organization appointments are available covering a wide range of Amateur Radio
voluntaer interests. Whatever your license class, your SM has an appointment available. Check
with your SM (below) far further information.
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Wast Texas

Bill Gillaspie, VEBABC, 10932 88 Ave, Edmonton, T8H 201 (403-4:38-2510)

H. E. Savage, VE7FB, 4553 West 12th Ave. Vancouver VGR 2R4 (604-224-5226)
Jack Adams, VE4AJE, 227 Davidson Ave E, Dauphiz R7N 224 (204-638-0270)
Leigh Hawkes, VE1GA, Box BB4, Armdale, NS B3l 4K5 (902-443-6360

L. P. Thivierge, VE3GT, 34 Bruce St W, Renfraw K7V 3W1 (513-432-5967)

Harold Moreau, VE2BP, B0 Principale, St Simon Co, Bagot JBH 1Y9 (514-798-2173)
Gordon Kesmenke, VESGF, 59 Kowalchuk Cres, Regina, 84R 6W7 (306-543-7923)

Hareld K. Low, WASWIY, Rte 8, Box 66, Millsboro 19966 {302-945-2871)

Kay ©. Cragie, KCILM, 128 Berkoley Rd, Devon 19333 5215-688—5045]

John A, Barolet, KJ3E, 108 Elliott Ct, Calitornia, MD 20619 (301-862-3201)
Aichard Baier, WAZHEB, 1228 Audubon Dr, Toms River 08753 (201-270-5292)
William Thompson, W2MTA. RD 1—Rock Rd, Nawark Valley 13811 {§07-642-8930)
Qito Schuler, KISMB, 3732 Colby 5t, Pittsburgh 15214 (412-231-6890)

David E. Lattan, WDSEBQ, RR 1, Box 234, Makanda 62958 (618-529-1578}
Ronald J. Knczor, KSTUS, 2512 Glenwood Ave, Fort Wayna 46805 (218-483-1365)
Richard R. Regent. KIGDF, 5003 Scuth 26th St, Milwaukes 53221 (414-282-0312)

George E, Frederickson, KGOT, RR #2—~Box 352, South Haven 55382 (512-558-6312)
Roger “'Bill" Kurtti, NBAFP, Rural Route—Box 34, Rock Lake 58365
Roland Cory, WOYMB, 1010 7th 5t, W, Mobridge 57601 {605-845-2400)

Joel M. Harrison, Sr., ‘WBEIGF, Rta 1-Box 2198, Judsonia 72081 (§01-729-3301)
John M. Wondergem, K5KR, 600 Smith Dr, Metairie 70005 (504-837-1485)
Jdames N. Davls, KK5Z, PO Box 332, Sanatobla 38668 (601-562-6051)

Jdohn C. Brown, NO4Q, PO Box 37, Eva 38333 (301-584-7531)

John A, Thernes, WMA4T. 60 Locust Ave, Covington 41017
James R. Seeley, WBSMTD, 21815-20% Mile Hd, Sprtné;gort 49284 (517-857-2013)
Jeffrey A. Maass, K3ND, 9256 Concord Rd, Powell 43665 {814-873-3234)

Paul §. Vydareny, WB2VUK, 258 N Washington, North Tarrytown 10591 (014-531-7424)
John H, Smale, K2IZ, 315 Kensington Ct, Comague 11726 (516-205-4835)
Rohert B. Anderson, K2BJG, 69 Page Dr, Oakland 07436 (201-337-9644)

Hobert W. Walstrom, WBE.], 7431 Macon Dr NE, Cedar Hapids 52401 {319-393-8982)

Fobert M, Summers, KOBXF, 3045 North 72nd, Kansas City 66109 (913-200-1128)

Benton C. Smith, KEPCK, 2301 Sinclair, Bte 3, Box 196-A, Columbia 65203
(314-443-516%?’

Vern J. Wirka, WBOGQM, 3108 Vintan, Omaha 68105 (402-341-4572)

John T, Honan, K3ZJJ, 114 Old Redding Fd, Weslon 06853 (203-226-3388)
Luck Hurder, KY T, PO Hox LL, North Eastham 02651 (817-255-2029)
Clevis Q. Laverty, W1RWG, 17 Fair St, Norway 04268 {207-743-2353}
Willlam Burden, WB1BRE, 11 Briand, Mashua 03063 (603-982-0021)

John Vota, WBIFDY, 41 Brockside Ave, Centerdale 02911 (401-231-1934)
Frank |. Suitor, W1CTM, 727 North Ava, Burlington 05401 (BO2-BB3-5407)
William ©. Voedisch, WilD, 240 Main 8t, Leominstor 01453 (517-534-6256)

James L. Moody, Jr., NL7C, PO Box 102841, Anchcrage 98510 (907-694-4077)
Don Clower, KAFT, 5103 W. Charry Ln, Meridian 83642 (208-888-70:20}
Kenneth G. Kopp, KéPP, Box 848, Anaconda 59711

Randy Stimson, kZ7T, 9850 8W Inglewood St, Portland 97225 (503-297-1175)
Brad Walls, KR7L, 1290 Puget Or, E, Port Grehard 98366 [206-871-6546)

Bob Vallio, WERGG, 18655 Sheffield Rd, Castro Valley, CA 94546 (415-537-8704)

Juseph D. Lambert, WBIXD, PO Box 1201, Soulder City 85005 (702-294-D505)

Army Curtis, AHBP, PO Box 4271, Hilo, HI 96720 (408-935-8893)

Robert H. Watson, WBIEW, 10894 Clinton Bar Hd, Pina Grove, CA 95665 {208-223-0101)

Robert Odell Brith, NAST, 320 Park St—P0 Box 1425, Fort Bragy, CA 95437
(707-064-4931)

Charles P. McConnelfl, WEDPD, 1658 W Mesa Ava, Fresng, CA 83711 (208-431-2038)

Gilenn Thomas, WBEW. 554 Simas Dr, Milpitas, CA 95035 (408-263-9450)

Bae Everhart, K4SWN, PO Box 41, Laxington 27293-0041 (704-248-8734}

James Q. Walker, WD4HLZ, Rie 1, Box 5395, Marion 20571 [503-423-3645)

Claude E. Faigley, W3ATQ, 135 The Main—RR #1, V\mllamsbu? 23185 (B04-253-0658)
Kari 8. Thompson, K8KT, 6303 Ploneer Dr, Charleston 26312 (304-778-4352)

n
William “Bill" Sheffield, KOA), 1444 Foslyn St, Denver 80220 (303-355-2488)

Joa Knig t, WSPDY, 10408 Snow Heights Blvd, NE, Albuquarque £7112 (505-299-4581)
James B. Brown, NA73, 865 Manchester Rd, Kaysvilla 84037 (801-544-0056)

James E. Raisler, N7GVYV, 1102 East ¢th $t, Gilletta 82718

Joseph E, 8mith, Jr., WA4RNP, 1211 13th §t. N, Bessemer 35020 (205-424-4866)
Edmund J, Kosobuckd, K4JNL, 5525 Perry Ave, Columbus 31809 [404-322-2856}
Hoval V. Macke{‘.vN‘%ADl, 161 Bhell Paint W, Maiffand 32751 (305-644-5908)
Richard D. Hill, WA4PFK, 3800 SW 11th St Ft. Lauderdale 33312 (305-583-6932)
Alberto L. Validejuli, WP4CS@G, V=11 19 St, Berwind Estates, Rio Piedras, PR 00§24

James E, SBwaiford, W7FF, 5306 W Miramar Dr. Tucson 85715 (§02-298-7793)
Eugene R. “Bob"” Poole, AJGF, 2059 Reynosa Dr, Torrance, CA 50501 (213-326-2801)
Joe H. Brown, WELBQ, 5444 La Siarra, Riverside, CA 92505 (714-687-8394)

Arthur H. &mith, WEINI, 4515 Melisa Way, San Diego, CA 92117 (B18-273-1120)
Byron W. Looney, K6FI, 6540 Buckley Dr, Gambria, CA 93428 (805-927-8733)

Phil Clements, K5PC, 1313 Apple_j;ate La, Lawisville 75067 (214-221-8873)

William E. Goswick, KSWG, 12717 5. 124th E. Ave, Broken Arrow 74011 (918-368-2115)
Arthur H. Ross, WSKR, 132 Sally La, Brownsville 78521 g512~831-4453)

Oscar "'Gene” Smith, AESI, 5343 Encing Bd, Abilene. 79605




THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radio Relay League, Inc, is a
noncommareial asseclation of radio amateurs,
organized for the promotion of interest in Ama-

teur Aadio communication and expenmentation, for the
establishment of networks to provide ¢omimunications in
the event of disasters or other emergencies, for the
advancement of the radio art and of tha public weltars,
for the reprasentation of the radic amateur in legislative
matters, and for the maintenance of tratamalistn and a
high standard of condust.

ARRL is an incarporated association without capital
stock chartered under the jaws of the State of Cannac-
ticut, and is an exempt arganization under Section
501{€)(3) of the Internal Revenus Code of 1954, Itg affairs
are govetned br 4 Board of Directors, whase voting
members are alected evary two vears by the general
membersh%p. The cificers are elected or appointed by the
Directars. The Laague is noncommaercial, and no one who
could gain financially from the shaping of its affairs is
eligible for membership on its Board.

", by, and for the radio amateur,” ARRL numbers
within its ranks the vast majority of active amateurs in the
ration and has a praud history of achievement as the
standard-hearer in amateur asfairs.

A bona fide interest in Amateur Radie is the only essen-
tial gualification of membership; an Amateur Radio license
is not a prerequisite, although fuli voting membership is
granted onl% to licensed amateurs in the US and Canada.

Membership inquiries and general comespondence
should be addressed fa the administrative headquarters at
225 Main Street, Newington, CT 06111 USA
Telephane: 203-666-1541 Telex: 650215-5052 MO,

MG MAIL {electroric mail system) ID: 215-5052

Canadian membership Inguiries and correspondence
should be directed to. CRRL Headguarters, Box 7009,
Station E, London, ON NEY 449, tel 519-225-2188.
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Secretary: PERRY F. WILLIAMS, W1UED

Treasurer: JAMES E. McCOBB JR, K1LLU
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Laird Campbell. W1CUT, Manager
Josl Kleinman, N1BKE, Deputy Manager
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Charles L. Hutchinson, K8CH, Manager
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Managrer: John F. Lindhalem, W1XX
Deputy Manager: Robert .J. Halprin, K1XA
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Manager: Staphen C. Place, WB1EY!
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Christopher D. Imlay, N3AKD

*Executive Committee Member

“It Seems to Us ...”

220: Write Now!

As reported here last month, the Federal
Communications Commission has pro-
posed to take away a valuable portion of
radio spectrum that for decades has been
allocated to, and used by, radio ama-
teurs: 220 to 222 MHz. This proposal
was made in response to pressure from
a small segment of the land mobile
communications industry, in the
aparent {and utterly mistaken) belief that
hams would be satisfied with the remain-
ing three megahertz of the 220 band. To
add insult to injury, the Commission’s
proposal was released for public
comment just a few days after its long-
awaited announcement that most of the
220-MHz band was to be available to
Novices, as the League has advocated
since 1975,

FCC says there is “‘light loading”’ of
220-225 MHz by amateurs. Well, that’s
just not so. Instead of relying on
Repeater Directory listings as the sole
indicator of activity—listings which,
incidentally, have grown at double- and
triple-digit rates every vear the Directory
has been published—the Commission
should have known that there is a lot of
simplex FM, packet, 8SB, CW, and
control and auxiliary link activity that is
not reflected in any published list. This
is especially true below 222 MHz, be-
cause of the Commission’s own rules
which for several years confined
repeaters above 222! Documenting such
activity takes time, and the ARRL staff
immediately began canvassing frequency
coordinators and others for information
s0 we could provide the Commission
with a more accurate picture. It seems
we’ll also have to spell out for the
Commission the enormous increase in
band occupancy that has already resulted
from the packet radio boom and Novice
Enhancement.

Interestingly, serious guestions have
been raised recently about the validity of
land-mobile growth projections that one
often hears bandied about. Apparently,
a large percentage of "land-mobile
licenses are for systems that were never
put on the air, or are held by firms that

have gone out of business or have

stopped using radio. Does the pressure
for land mobile at 220 come from users
of the service? No; it comes from some

manufacturers who have been unsuc-
cessful in hawking their wares in
competition with the regular land-mobile
suppliers!

The FCC gave us an uncharacteristi-
cally short time period in which to
prepare a reply to its proposals.
immediately authorized our Counsel to
file a request for an extension of time
past the original April 6 deadline, to
May 21. As you may have already heard,
via WIAW bulletin or some other
means, fthis request was granted on
April 1 (no fooling!). Reply comments,
those filed in response to comments
submitted by others, also have a new due
date, June 19,

As of this writing, hundreds of
amateurs have filed well-reasoned
comments opposing this commercial
spectrum grab. To those who have filed,
thank vou! Your arguments are now a
part of the official record of this govern-
ment proceeding. If you haven't vet
filed, DO IT NOW! It isn’t too late, but
DON'T PUT IT OFF! Look at last
month’s editorial for advice on how to
format your submission. Please share a
copy of vour filing with ARRL HQ, [f
you've already filed, MAKE SURE
YOUR HAM FRIENDS DO, TOO. if
they’re not League members they may
not even have heard about the threat, so
don’t assume they already know all
about it.

A final thought. While what we’re
fighting is the FCC’s own proposal,
which makes matters a lot more serious
than if it were simply another flaky idea
submitted from outside the Commission,
FCC does occasionally change its mind
in the face of logical and determined
opposition. 1t also responds to the will
of Congress, since it owes its very
existence to the Communications Act.
Among the Commissioners and staff
there’s seldom unanimity of opinion on
allocations matters; often the balance is
very fragile, and the outcome may hinge
on a very slight shift in the wind. YOUR
comments could make the difference
--IF vou file!

Please join us in the fight to preserve

these most precious resources, our fre-
quency allocations.—Larry E. Price,
W4RA, ARRL President
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One of the most
complex operating controls of our

high-performance mobiles,

You don't have to sacrifice per-
formance fo gain simplicity in
your mobile operation,

Yaesu's 2meter FT21RHand (81 SRR

440-MHz FT71IRH give you all
the performance you fook for in
a sophisticated, microprocessor-
controlled mobile.

With controls that couldn’t
he more straightforward and
edsy to learn. Which means no

fere with your driving,

In fact, if vou own our hand-
held FT-23R, you've already
learned how to use our FT-211RH
and FT-THRH. Because all three

operating complexities to inter- {7 memories can store odd
splits.) Scan all memories or
selected memories at. 2 frequen-
cies per second. Band scan at 10
frequencies per second. Tx offset

storage. Priority channel scan.

radios are based on the very
same technology.

To begin with, you get an
autodialer mic with 10 fithium

backed memories, each capable

B of storing any key sequence
| up to 22 digits long.

i Plus you get: 45 watts

output (55 watts on 440

MHz). LCD readout. 10

f memories that store fre-

= gquency, offset and PL tone.

Tuning via tuning knob, or up/
down buttons. PL tone board
(optional). PL display.

Independent PL memory per
chanriel, PL, encode and decode.
LCD power output and “S™meter
display. Eight-key control pad.
Keypad lock. High/low power
switch (low power: 5 watts VHE,
3 watts UHF),

What's more, each radio is
perfect for overhead mounting.
Just remove a few screws and
flip the control panel 180°

Discover the 2-meter FT-
211RH and 440-MHz FT-71IIRH
at your nearest Yaesu dealer
today. If you can turn a knob
and push a button, you'll have
high-performance mobile opera-
tion mastered.

YAESU
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Hams to Help Celebrate
Bicentennial of US Constitution

In the coming months, you'll be seeing a
lot of this official logo of the Commission
on the Bicentennial of the United States
Constitution, That's because amateurs will
be very involved with helping our country
celebrate the 200th birthday of the US
Constitution. That celebration begins on
May 25, when NN3SI and W3DOS
{Smithsonian Institution and Department
of State ARC stations) in Washington, DC.
and K3MTK in Philadelphia go on the air
to commemorate the convening of the
Constitutional Convention at
Independence Hall in Philadelphia in
1787, Operating frequencies and times
appear in this month’s Special Events column, More information is available from
the event’s coordinator, Walter Van Gieson, KB4LWD, 201 Walden PI, Raleigh, NC
27609. Keep a sharp eye on QST and other ARRL publications for other
commemoration plans as they develop.

Attention Philatelists:
Another ham radio stamp
is available. On March 9,
Luxembourg issued a
special postage stamp in
commemoration of the
50th anniversary of its
national Amateur Radio
society, Reseau
Luxembourgeois des
Amateurs d'Ondes

Courtes {RL). The 12-franc
stamp measures 28 x

36 mm. If you can’t get
the stamp through a local
dealer, you can buy one
from the Office des
Timbres, Administration
des Postes et Telecom-
munications, [-2020
Luxembourg.

Novice
Enhancement,
This Issue

So far, you've learned
what new privileges are
available to Novices as a
result of Novice
Enhancement, and the
regulatory and testing
changes that have
accompanied it.
Beginning this
month, we'll be
looking at how
to go about putting

those new privileges

to use. ltems you'll find
helptul in this issue;

M “What's Going on in
the New Novice Bands?”
A practical guide to all the
new privileges. See Novice
Notes, page 44.
' H “Novices, Welcome
to 220 MHz.”" An
introduction to the

PRB-1 Works! It's no wonder John Thernes, WMA4T,
is happy. He's holding the Consent Decree
signed by the City of Lakeside Park,
Kentucky that allows John to have a 65-foot
tower plus an 8-foot mast on his property.
With the help of PRB-1, an FCC ruling that
established a federa! interest in local antenna-
ordinance matters, John was able to win a
lengthy and costly legal battle against the
City, whose zoning regulations excluded all
antenna towers. See iast month’s Happenings
and League Lines for details. This is a big

win for all amateurs, as it could set a
precedent for future antenna cases. A copy of
the presiding judge’s Order is available from the
Northern Kentucky Tower Fund, PO Box 17721,
Lakeside Park, KY 41017, or from the ARRL Regulatory
Information Branch {please include an SASE). (NM4A
photol
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WARC Watch: Competition for worldwide frequencies

can be fierce. That's why the International Amateur
Radio Union (IARL) sent a team to the international
Telecommunication Union (iTU) conference in Geneva
this past February-March to keep an eye out for HF
Broadcasting allocation developments that might be
threatening to the Amateur Service. Shown here are
IARU observer team members ([-r) Region 1 Director
ITRYS, Region 1 Secraetary G3FKM and Vice President
WaBWI. Other members of the team, Region 1 Vice
Chairman SP5FM and Region 1 Director YUZNQM, are
not shown. See last month's League Lines and next
tnonth’s IARU News for details. (JATAN photo)

Ham Cameraman
Honored By News
Industry

Steve Aftens, K35A, of
Olney, Marvland, knows a
good news story when he
seps one—and he has the
cradits to prove it. Steve
was recently named
Cameraman of the Year in
the White House MNews
Photographers Association
Videotape Contest—for the
second year in a row. A
news photographer for
WILA-TV for the past 19
years, Steve earned the
honor by winning first
place in a Day Feature,
tirst place in General
News, third place in Series’
and second place in the

Sound category. When
he's not working the
White House, 5teve works
the ARRL CW DX Contest,
OSCAR 10, RTTY and
2-meter FM,
Congratulations, Steve!

Archie Club Is Radio-Active

Do vou know any
youngsters who would like
to find out more about
Amateur Radio? One
handout that has proven
to be popular is the
special-edition Archie
comic book, Archie’s Ham
Radio Adventure, a joint
educational project of the
Amateur Radio industry
and the ARRL. in addition
to enjoying 32 jam-packed
pages of adventure and

games, young people
are invited to join the
Archie Radio Club (sign-
up information is

in the comic book}, and
they’ll get a packet ot
special information
about Amateur Radio. To
find out how you can
get a quantity of the
comic books free of
charge, contact the
ARRL Club Services
Department.

Ship to Shore: These members of the Seven Seas
Cruising Association took seme shore leave to iearn
about another kind of waves—airwaves. The group,
which usually can be found navigating the Indian
Ocean, hit the books in preparation tor this ARRL/VEC
exam session in late December at the Opua (New
Zealand) Cruising Club. The result: 12 Novice and 3
Technician licensees, many of whom are working on
upgrading. For information on exam sessions near vou,
contact the ARRUYVEC. By the way, this month’s TARU
News column discusses vachting and Amateur Radio,
and includes a list of maritiine nets. {NX6F photo)

W1AW Open House This Month

Is vour club or group
laoking for a place ta go
on its next Amateur
Radio field trip? On
Sunday, May 31, ARRL
Headquarters and W1AW,
the Hiram Percy Maxim
Memotial Station, will be
open 10 AM-4 PM for
tours. Group tours are

by appointment only, so
be sure to book ahead
with ARRL Membership
Communications Services.
Don't forget to bring
along a copy of your
amateur license if you'd
like to operate from
WIAW.
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Guide to Buying Gear: if you're in the
market for some ham gear, you might
want to check out this RSGB publication
first. The book contains about 200 full
reviews and product descriptions of
modern as well as older equipment,
although some of the information applies
anly ta British gear designed for operation
under European band plans. See April
QST, page 160, for orderlng information.
{The opinjons expressed in this book are
those of the author and are not
necessarily those of the ARRL.) By the
way, March "Novice Notes” (page 47)
covers many of the particulars of how to
spot a good deal on used 40- and
&0-meter gear,

Put a WAS in Your Packet

ARRL offers an exciting,
new challenge for awards
chasers: a packet radio
endorsement for the
Worked All States (WAS)
award. As an added
incentive, the first 10
qualifiers will receive a

commernnorative plaque.
Please note that this will
be an endorsement only,
not a new, separately
numbered award. By the
way, the first plague has
been claimed already by
Art Blumenthal, KF6EE.

AWARDS

ITHE Spells Goodwill

‘Traveling to another
country? Would you like
to spend a day or two in
the home of another
licensed amateur abroad,
or maybe meet with local
hams there? How about
inviting a visiting ham to
vour home? if you've
answered ‘'ves” to any of
the above questions, you
should check out the
International Travel Host
Ixchange program.
Established by the ARRL in
1984, the ITHE promotes
international goodwill and
friendship by hooking up
visiting amafteurs with
hams in the host country.
[f you want to register as
a host with the ITHE, or
get a list of program
participants, send a
business-size SASE to
Information Services,
ARRL.

Elusive Ii: Our report on the elusive Elser-Mathes Cup
in this column in March prompted some more extra-
terrestial activity. joseph Strolin, K1REC, wrote in to
tell us of this '“Fleeting Award,’

s,

* sponsored by the
STROL-IN Foundation
of Norwalk,
Connecticut. According
to joe, the Foundation’s
curator, the award is to
be presented to the
first radio amateur who

works Earth from
Mercury, named after
the Roman god of
travel who serves as a
messenger to the other
gods. Since the surface
of Mercury is about
800° F, & manned
amateur operation from
that planet isn't likely
to take place in the
near future—not at least
until a new kind of air
conditioning—uor heat
sink—is invented!

menies

Excellent Science Fair Project: What project would
demonstrate some aspect of science and keep the
interest of viewers? That challenge faced fourth graders
Steva Yarbrough (left) and Gail Mayfield at Pleasant
View Elementary 5chool in Bettendorf, fowa, who
responded by putting together this hands-un exhibit on
Morse code. Gail's dad, NUAG, heiped with the code-
practice oscillator, the schematic of which came from
QST (Aug 1986, p 64), and Steva’s father helped with
the backdrop and the handouts. What did Steva and
Gail learn from this experience? That building a code
oscillator is safe, inexpensive and well within the capa-
bility of grade schoolers, and that the hands-on
approach s a good teaching tool as well as an effective
attention grabber,

May 1987 13



League Lines

The FCC has granted the ARRL request for an extension of time in General Docket 87-14, which proposes to reallocate
the bottom 2 MHz of the 220-MHz band to the Land Mobile Service. The new date for comments to be received by
the Commission is May 21, with reply comments due June 19. All amateurs should be aware of the vital importance
of this docket, and should submit appropriate comments to FCC. For more information on this docket, and how to
submit comments, see April QST. For futher background, see this month’s It Seems to Us and Happenings columns.

The ARRL Executive Committee met in New Orleans on March 21. Some of the major actions taken were: Authorization
of further ARRL actions in opposition to the FCC proposal to reallocate the 220-222 MHz band (General Docket 87-14);
authorizations for a request to FCC for additional time to file comments to the FCC inquiry in PRB-3, which seeks
10 determine if special call signs should be assigned by the private sector (see below); and for filing for a special temporary
authority (STA} for 19 designated stations to operate HF packet nodes under automatic control at speeds up to
1200 bauds to perform a controlled study of HF packet networks. Complete minutes of the meeting appear on page 57.

Acting on the Executive Committee’s authorization, the ARRL has filed a request to extend the comment period until
July 31 in PRB-3, the FCC’s proposal that seeks to determine if the private sector should issue certain amateur call
signs, This would permit the full Board of Directors at the July meeting to evaluate both the wishes of the membership
and the specifics of a computer hardware and software feasibility study, which is otherwise not possible in view of
the present April 23 comment deadline. Following the July Board meeting, a complete and specific response to the
FCC proposal can be prepared. In its request, the ARRL also noted that publication of the PRB-3 notice in the Federal
Register inadvertently omitted one page of the text, and thus amateurs who reviewed the proposal as printed there may
base their judgment on incomplete information.

The 1986-87 edition of the ARRL Repeater Directory has sold out! An incredible 67,000 copies of this edition were
sold. The new 1987-88 edition, with over 12,000 listings plus an expanded packet section, is now available for $4 plus
$2.50 shipping and handling if ordered from HQ.

Surmer’s almost here, and when most folks are thinking of swimming and vacations, hams are thinking of Field Day!
To give Field Day groups extra opportunities to copy the WIAW Field Day Message, four additional bulletins will
be transmitted. An extra CW bulletin will be run at 1400 UTC (10 AM EDT), and an extra phone bulletin at
1500 UTC (11 AM EDT) on both Saturday and Sunday mornings. See April QST, p 15, for a detailed builetin schedule.
Also, this year something new has been added to Field Day. In recognition of the long-standing tradition of cooperation
between amateurs and the Military Affiliate Radio System (MARS), certain MARS stations will participate in the 1987
ARRL Field Day to provide bonus points to stations who contact them. Complete Field Day rules are on page 87.

At press time, HQ was notified that a reciprocal-operating agreement between the US and Cyprus was to be effective
April 10. No further details were available.

This month we welcome a new ARRL Section to the pages of QS7: The ARRL West Texas Section (see page 8). The
first Section Manager election is being conducted as this is written; ballots will be counted on May 19, at which time
a new SM will be announced. Oscar “Gene’” Smith, AESI, has been appointed to serve as West Texas SM until
July 1. For a breakdown by county, see February 1987 QST, p 52. This month’s Happenings contains an explanation
of the Section Manager election procedures.

We are considering publication of a book commemorating the League’s first 75 years. Potential contributors of interest
are: (a) writers having personal knowledge and research material about Amateur Radio history prior to World
War 11, (b) writers having insight into various facets of Amateur Radio since 1945, and (c) editors with proven ability
to be responsible for whole chapters. Please send a brief ontline of your ideas, what role vou see for yourself, and
a short resume to Paul Rinaldo, W4RI, Publications Manager, ARRL HQ.

Qualified volunteers are needed to join the ARRL Education Task Force created at Minute 73 of the January meeting
of the Board. Curriculum development is an important part of the group’s mission, so we’re looking for people who
have professional experience in developing and field-testing curricula for the elementary, junior high, high school and/or
adult levels. If you’re interested in applying your background to the challenge of Amateur Radio instruction, please
describe your qualifications in a letter to ARRL. President Larry Price, W4RA, c/o HOQ.
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Dear Mr. Maxim:

1 suppose there are some who think it rather strange that I
should be writing a letter to someone 1 never knew, and who
has been a Silent Key for over 30 vears. I would reply by
requesting that they reserve judgment until after reading my
letter.

At the time vou died, I had just passed my 14th birthday.
Please note, I did not say ‘‘celebrated.”” When you were from
a poor family in the midst of the Depression, you had very little
to celebrate. We youngsters of the *30s knew a lot about friend-
ship, though, When you passed on, Mr. Maxim, | felt | had
lost a friend and 1 was very, very sorrv.

My early years were so very typical of most hams and SWLs
of that period. I lived in a small town of about 500 people; the
nearest ham was more than 30 miles away. I was building crvstal
sets and experimenting with radio and electrical circnits long
before 1 knew anything at all about Amateur Radio..

My first exposure to QST came when 1 discovered a few copies
in a box of other magazines a visiting relative brought us. [ read
them over and over, and still have them today,

[ heard of a ham, W5FKT, who lived in Springdale, some
30 miles away. I talked my Dad into driving me to
Springdale, so that | might actually get to see a ham
station. Clyde, WSFKT, opened the door and invited me
in. I will never forget the beauty of the 250-watt, rack and
panel transmitter and the Skyrider sitting on the table.
Clyde turned the receiver on and 1 was amazed at the
volume and clarity of the signals, Turning on the
transmitter he called “*CQ [607"; the 8665 furnishing
puower to the class B modulator flashed with their
beautiful blue glow as he spoke into the mike. He was
answered by a ham over 50 miles away, and when he
handed me the mike { was speechless. 1 managed a few
mumbled words and left walking on clouds. I also left
with a armload of (JST magazines and a license manual,
loaned to me by W3FKT,

Thus it was that | read of vour death, Mr. Maxim. §
aiso learned many other things, like good operating
practice, and the fate awaiting those who strayed too far
from the straight and narrow-—the dreaded Woult Hong
and Rettysnitch.

During those early vears | read and reread every old
QST I could lay my hands on. My favorite articles were the
ones by *“The Old Man.” 1 also read the construction articles
until the schematic diagrams were committed to memory. When
I should have been reading the classics for English Literature
classes, | was drawing
circuits for my first trans-
mitter.

When [ called my first
CQ, I felt you were
standing behind me, Mr.
Mazxim, just waiting for
me to call CQ more than
four times without sign-
ing so that you could take
the Wouff Hong to me.
When 1 heard W5HHR
answer my CQ, | was so
excited 1 could not finish
the QSO. I made a real
mess of it, but was elated
that 1 was finaily a ham.

| could not muster up efibugh ¢otirage to try another CQ that
day, but 1 set my alarm for 3 AM and tried again the following
morning. Before going to sleep, I spent two hours reading my
well-worn old copies of QST again. Your words assored me,
and gave me hope and encouragement. By morning 1 had
worked two more stations, actually compieting both QSOs. [
then went outside and sat on the front porch watching the
sunrise, thinking how wonderful ham radio was and how lucky
I was to be a ham. [ promised myself | would learn to
send good code, that I would constantly try to improve
my operating habits, and would at all costs try to avoid
the wrath of The Old Man.

Now, 50 vears later, I am just about the age you were
when you became a Silent Key. You are still with me every
time I turn the rig on. Only last week, while tuning the
Extra section of the 20-meter band, | heard a station call
“CQ7 26 times before signing his call, and { thought of
you and the Wouff Hong.

Please don’t get the idea that I think all you do s look
down from that great shack in the sky and frown, QOften,
I see your face when it is nothing but smiles; while gently
puffing on your pipe, you are nodding your head,
showing how pleased you are. When do [ see this look?
When an old-timer takes the time to help a newcomer
get his ticket. When some hams take time to help others
put up a new antenna. When rare or semirare DX stations
move into the Novice and General bands to give them
a chance at some new DX. When the CW op who
normally runs at 30 WPM+ slows up and ragchews
for a half hour with someone who can’t get his speed up over
15 WPM.

I don’t claim to know the answer to our problems, Mr.,
Maxim, but somehow I feel that every generation of hams need
an Old Man, and maybe even a Wouff Hong. Someone to look
over our shoulder and constantly remind us to do our best, to
improve our fist, to observe good operating habits and to always
be considerate of our fellow hams.

S0 you see, Mr. Maxim, I feel I do know vou and that you've
been keeping an eye on us all these vears. I just wanted to say
thanks for doing so much during your lifetime that, 50 vears
after your death, our hobby is still healthy and strong. [t has
been a rewarding experience to have known you.

A

@M %7
Bruce Vaughan, NR5SQ

PO Box 203
Springdale, AR 72765
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Using your Atari computer on RTTY couldn’t be easier!

This feature-packed program is available in an easy-to-use,

plug-in cartridge.

By Rusty Lewis, WA4RKY

112 Benton Dr
Sumter, SC 29150

on don’t have an Atari® com-
Y puter? Well, don’t go away! If you

haven’t looked at the cost of an
Atari computer lately, do so. The prices of
the various Atarl computer models are 50
low as to make the idea of using one as a
dedicated RTTY/CW terminal a very
attractive prospect, The software is
inexpensive, too. A “plug and play®” W
cartridge was already featured in QST
Now you've got an RTTY program in the
same easy-to-use package.’ When using a
program contained in a cartridge, you
don’t have to use (or even have) a disk drive
Or cassefte tape recorder: You simply plug
in the cartridge and turn on the computer.
Take a look at the setup in Fig |—what
could be simpler?

Generai Description

This RTTY program runs on the Atari
Model 400, 600XL., 800, BU0XL and 130XE

INotes appear on page 20. .

16 pE-

&-bit computers. Its split-screen format and
use of buffers allow you to prepare text for
transmission while receiving incoming data.
You can see the program in action in the
title photo. The screen is divided into three
areas. Received data is displaved in the
upper section. Transmitted data crawls in
i single-line, right-to-left **Times Square
billboard’’ fashion across the middle of the
screen, typical of many commercially avail-
able RTTY programs. At the bottom of the
screedt is the transmit type-ahead buffer,
Current operating speed is shown in the
upper-left-hand corner. in the upper-right-
hand corner is the carriage-return/space-
character selection status indicator
{discussed later).

Program Design

This is 4 machine-language program. As
such, it operates quickly and allows a little
more versatility In using some of the special
features of the Atari computers. 1
developed the program with an Atari 800
and the MAC/65 macro assembler/editor.®
{ highiy recommend this editor, but any

other assembly language editor that
supports the INCLUDE directive can be
used if one wishes to key in the rather
lengthy program.*

The transmit and receive routines are
interrupt driven, When the microprocessor
is interrupted, it stops its normal duties,
determines the source of the interrupt,
services that routine and then returns to the
main program,

In order to transmit and receive RTTY
characters accurately, we must be able to
generate the interrupts at the correct time.
This can be accomplished by using two of
the audio-frequency registers that are
normally used to set the pitch for the
corresponding sound channels in the
computer. These registers can also be used
as tlexuble hardware timers. in this
application, the two 8-bit registers are tied
together to provide 16-bit resolution, and
clocked at a frequency of 64 kHz. Timing
is controlled by loading the audio register
with the number of clock intervals vou
want to count and starting the counter.
When the audio register count reaches zero,
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Fig 1—The opening billboard of the RTTY program is shown here. Tha program is
contained in an EPROM mounted on the small PC board plugged into the cartridge slot of
the Atari 800XL computer. An unused set of IC pads can be seen to the right of the

board.

the operating system (OS) forces a jump to
the interrupt routine that handles the trans-
mit or receive routine. Timing can be
calculated according to the following
formula:

Time =
1
x 1000
Fraq x
(256 = MSB + LSB)
(Eq 1}

where
time is expressed in milliseconds
freq = clock frequency (63921 Hz)
MSB = most-significant byte value
of the frequency register
1L.SB = least-significant byte value
of the frequency register

A word of caution: When the timing
values are changed by the interrupt routine,
the values do not become effective until the
start of the following interrupt. 1 have not
seen this documented, but the registers are
apparently buffered. As a result of this, |
spent two weeks trying to determine why

the routines would not transmit and receive
correctly!

Transmit Interrupr

The transmit interrupt routine looks into
the text buffer to determine if there is a
character available to transmit. If one is
available, the routine then determines if a
letter or figures shitt is required before the
character is transmitted,

This interrupt also handles transmit
mode word-wrapping, which is transparent
to the operator. Word-wrapping is
accomplished by keeping count of the
number of characters transmitted since the
last carriage return. When 37 characters
have been sent without a carriage return,
the routine looks for a space character,
When the space is found, a carriage return
and line feed are sent, resulting in the
receiving station having each line ended
with a full word. If a space character is not
found by the time 72 characters have been
sent, a carriage return and line feed are
forced. Though not generally required
when computers are used for RTTY, this
procedure is followed because there are still
many mechanical printers being used.

A carriage return and line feed are sent
automatically at the beginning of each
transmission. You may aiso send a carriage
return at any time by pressing the RETURN
key. Because some programs unshift on
carriage returns and spaces, this routine
takes into account these circumstances and
takes the necessary action.

Receiving Interrupt

The main receiving interrupt action is
simple. 1t has only to decipher the incoming
characters and place them in a buffer to be
displayed in the upper-text window.

A second receiving interrupt used is that
of vertical blanking. 1n the Atari literature
(and here for consistency) this is referred
to as the “*vertical blank interrupt.”” For
the NTSC standard, this occurs every 60th
of a second when the electron beam of the
CRT in the TV or monitor is turned off and
returns to the upper-left corner of the
screen.,

The program uses this interrupt during
receive to display the data (from the main
receiving interrupt) in the upper-text
window independently of the main
receiving interrupt and main program. The
vertical blank interrupt is used to display
the data, in preference io having the main
receiving interrupt handle both character
decoding and displav, for several reasons.
Displaying the incoming characters requires
writing the data to screen memory and then
moving that data through screen memory.
Word-wrapping for the display is also
handled at this level. While all of this can
get to be a bit time-consuming, and since
1 wanted to keep the receiving interrupt
routine short and efficient (so it’s not
waiting on itself), 1 let the vertical blank
interrupt handle the fask. One advantage
of this approach is that the receive interrupt
routine takes place during the deferred
portion of the vertical blank inferrupt, This
means that if a critical interrupt is pending,
the routine will not be executed and will be
deferred until the next vertical blank
interrupt. The receiving interrupt sets this
flag, which means the receiving routine will
have first priority, Another benefit of
having the vertical blank interrupt display
the data is that all the action takes place
while the CRT"s electron beam is off; thus,
changes on the screen seem to take place
instantly.

Another use for the vertical blank
interrupt is to horizontally scroll the text
in the transmit buffer across the middle of
the screen. This routine operates indepen-
dently of the transmit interrupt and at a
fixed speed (one pixel every other vertical
blank period) regardless of transmit speed.
Therefore, the routine should not be relied
on as an indicator to determine if all the
data has been transmitted. At 60 WPM, the
scrolling is faster than the transmit speed,
but at 100 WPM, scrolling is a litile slower.
So, if you’re transmitting at 100 WPM and
typing at 100 WPM (or using butfers) and
the program returns to receive mode before
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the entire message has scrolled across the
gereen, don’t worry—the entire message
has heesn sent.

Receiving Algorithm

Regardless of the many special features
an RTTY program may possess, it’s only
as good as its ability to decipher the marks
and spaces into useful data. The receiving
algorithm [ empioy was derived in part
from a routine written by Scott Schram,
KIN4L, for an Apple® {I equipped with a
6522 Versatile Interface Adapter (VIA).®

A tlow chart for the receiving algorithm
is shown in Fig 2. Fig ? contains the timing
diagram and interrupt stages for a typical
Baudot character. The routine begins stage
7ero by looking for a stop bit whose
duration can vary between one and two
signal elements. The routine does this bv
sampling the input register once every
millisecond, keeping count of the time, but
also allowing for some false transient
readings caused by noise on the incoming
signal. After the stop bit is found, stage one
begins by looking for the start bit, which
is used for synchronization.* The program
again allows for false readings by accepting
only a start bit that has two consecutive low
readings; then stage two begins. Stage two
allows the new timing value to be used.
MNow that the start bit has been found, all
of the timing values for receiving the 5-bit
Baudot code are known.

Stage three reads the input register at
predetermined times and builds up the
character. Each bit is sampled five times
and the hest three out of five determine if
the bit is a mark or space. This means that
after the start bit is found, each character
is sampled & total of 25 times. This
procedure is used for all speeds including
00 WPM, After the character is deter-
mined, it is placed into a buffer to be dis-
played on the screen by the vertical blank
routine. Then, the process is started over
again with stage zero. This technique yields
#ood results, but feel free to experiment
with it as you like.

Inferfacing the Computer

A suitable modem (*‘terminal unit’* or
STU” to you OTs) is required. Ef is
connected between the Atari’s no. 2
CONTROLLER jack and your transceiver.
Radio Shack’s joystick exfension cable
(276-1978) makes an ideal interface cable.
Cut the cable to a length suitable for your
installation. Fig 4 contfains the pin-outs for
the Atari no. 2 CONTROLLER jack.

A TTL high (+ 5 V) is applied to pin 4
of the jack when a mark is detected, and
a TTL low (0 V) when a space is received.
Pin no. 1 of the CONTROLLER jack is used
for RTTY data output, and is high when
sending a mark and low for a space.

The program also uses the computer’s
ability to generate the 2125 Hz mark and
2295 Hz space tones, which can be fed
directly to the transmitter, This program
incorporates a delay loop that eliminates
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Fig 3—Timing diagram for reception of a typical Baudot character (in this case, JJ) at
60 WPM. An explanation-of this diagram is provided in the text.

the aural-feedback key clicks that occur
with each press of a key, Getting rid of
these clicks is necessary because in the Atari
XL and XE models, the key clicks also
appear on the computer’s avdio channel

and would otherwise be transmitted.

Pin 3 of the CONTROLLER Jack is held
high {(+3 V) during transmit, and low
{0 V) in receive mode. An IC or transistor
can be driven from this pin and used to key
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Fig 4--Pin-out diagram for the Atari
computer na, 2 CONTROLLER jack. This jack
is used as the IfO port for the computer/
modem interface. Pin numbers are shown
as they appear facing the Jack from the
outside of the computer. A mating female
connector/cable assembly may be made
from a Radio Shack joystick extension
¢able; see fext,

the transmitter PTT line directly or by
means of a relay.

Using the Program

A list of program commands is presented
in Table 1. All of the program’s control
features are selected by pressing the
CONTROL (abbreviated as ¢TRL) key along
with the desired command key. The center
screen line displays the status of some
CONTROL-key commands. You should
familiarize vourself with the ¢ONTROL-key
commands before venturing forth on the
air. That way, vour operation will be
smoother and vou won't keep the other
station(s) waiting unnecessarily while you
hunt for the proper keys. For practice, use
a dummy load attached to the transceiver
and turn the mic gain down.

Note: ¢TRL S should be used to routinely
exit the transmit mode. This causes the
program’s transmit pointer to point to the
end of the text buffer (necessary because
of the delete-while-transmitting feature)
and allows the entire text buffer to be trans-
mitted. Fhis ensures that all of the text
buffer is transmitted. If you must exit the
transmit mode quickly, without sending all
of the text in the transmit buffer, CTRL X
will do it.

To use the program cartridge, first make
sure the computer is off. Then, insert the
board into the computer’s cartridge slot
with the component side of the board
facing the regr of the computer. That is,
the EPROMI faces away from you. Use the
feft-hand cartridge slot on an Atari 800,
Turn on the computer and the program’s
title screen will appear. Pressing the START
fey causes the computer to display the split
screen and enter the receive mode,

Now you can select the playfield color,
playfield luminance and character
luminance scresn attributes using the CTRL
¢ command and + and — keys. Proper
color and luminance selection will help

Press START key to exit title screen and begin receiving.

Use this key to edit transmit-bufter text. While in the transmit mode,
you may delete back to the last space or last 10 characters,

Starts transmission. There is an approximate 2-second delay between

the time the command is issued and the transmitter is keyed.

Stops transmission after transmit-text buffer is empty; then starts

Forces aexit from transmit mode and siarts receive mode, Note: This

causes transmit routine to end without sending entire transmit-buffer

Clears user fransmit-text buffer, Used to clear buffer and start over

Turns carriage return recognition on and off during receiving. If off, a

space is substituted for a carriage return, The status of this command
is displayed in the upper-right-hand corner of the screen.

Keys transmitter and sends mark tons. Displays message on center
Keys transmitter and sends space tone. Displays message on center

Selects transmit and receiving speed (60, 66, 75 or 100 WPM). Speed

is shown in the upper-right-hand corner of the scraen.

Transfers transmit buffer to one of the user buffers. Must be used

tefore transmission initiated. Each buffer holds a maximum of
255 characters. Respond to prompt with buffer number (2-6).

Transfers user buffer to transmit buffer. Respond to prompt with buffer

Transfers ROM buffer to transmit buffer. HOM buffer contains a test

message composed of the alphabet, the digits 0-9, a string of RYs,
and a QBF {Quick Brown Fox) message followed by another string of

Table 1
Control Commands
Key Function
START
DELETE
BACKSPACE

whichever is less.
CTRLT
CTRL S

receive mode.
CTRL X

contents.,
CTRL <«

without transmitting.
CTRL R
CTRL +

screen line.
CTAL ~

screen line.
CTRL W
CTRL B
CTRHL 2-8

number.
CTRL 7

RYs.
CTRL C

Changes screen colors and luminance. Toggles between playfield color,

playfield luminance and character luminance. When in chosen mocle,
the + and — keys step through choices. Mode displays on center

screen line.

optimize the display for character
recognition. RTTY operating speed can be
chosen using CTRL W; the program default
is 60 WPM,

if vou now tune in an RTTY signal of
the chosen speed, received data will be dis-
played in the upper text window. The
received text will exhibit word-wrapping.
You can elect to acknowledge carriage
returns or substitute space characters for
carriage returns with a togple (CTRL R).
Using spaces allows you to display more
text in the receive window, A status
indicator in the upper-right-hand corner of
the screen indicates the current selection.

With the computer displaying the
received text in the upper window, you can
enter text into the transmit buffer. Your
entries will be displayed in the lower text
window. The program disables all keys
except the legal Baudot characters. 1f you
make a mistake when entering text, you can
use the DELETE BACK SPACE key to erase
the error(s). Erasures may be made to as
far back as the beginning of the transmit
text buffer as long as vou're in receive
mode. Ongce transmission has started
(CTRL T), you may delete only back to the
last space or 10 characters, whichever
comes first.

Transmission is pertormed in word mode

as opposed to character mode. A word
{consisting of one or more characters) is not
transmitted until one of two things occurs:
(1) The character is followed by a space:
(2) the total number of characters in a word
(without an intervening space) exceeds 10,
in the latter situation, characters are sent
one at 4 time FIFO (first in, first out)
fashion as each character after the tenth is
entered. Once a space is generated, all
remaining characters in that word are trans-
mitted.

If you're a new Atari computer owner,
don’t be alarined if—after a period of
inactivity at the keyboard-~your display
starts changing color (or shading with a
monochrome monitor). This occurs be-
cause no key has been pressed for several
minutes. A built-in feature of the Atari
computer, called ATTRACT MODE, begins
cycling the video output through several
screen displays to prevent burning the
image on the screen. All vou have to do to
restore the screen you selected is to simply
press any key; the SPACE bar or DELETE
BACK SPACE keys are good choices.

Liser Buffers

This program provides five active user
bufters that store up to 255 characters each.
Text may be stored in the buffers at any
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time while in the receive mode. To save
data to a buffer, the data is transferred
from the transmit buffer to a selected user
buffer, if the transmit buffer contains more
than 235 characters, only the first 255
characters will be suved; the balance will
be lost. Text may be transferred easily from
one buffer to the next and combined in
several wavs by transferring the user
buffers to the transmit buffer and back to
a user buffer. When text is saved to a user
buffer, it overwrites any data that is in the
buffer. User buffers may be transferred to
the transmit buffer at any time while trans-
mitting or receiving.

Data is saved to a user buffer by pressing
CTRL B and responding to the prompt with
the chosen buffer number (2-6); pressing
any other key will terminate the request.
Stored data is transferred from the user
buffer to the transmit buffer by pressing
the ©TRL key along with the buffer
number (2-6).

. CTRL 7 transfers a test message from a
permanent, built-in buffer to the transmit
buffer. This message consists of the
alphanumeric characters, a string of RYs,
a QBF (Quick Brown Fox) message and
another string of RYs.

Wrap tip

Program operation is user friendly;
someone without any previous computer
experience should have little trouble using
it. I enjoyed developing this program. The
task was made easier and a better final
product resulted with the help of some
friends: Ted Kreipe, KB4FIQ, Brad
Corpening, N4{YE, Mike Brooks, N4JUR,
Hap Griffin, WA4UUMU, Robert Tucker,
W4WT and Al Earnhardt, WS4P.

I encourage any of vou interested in
RTTY to consider using this program.
With the closg-out prices of some Atari
computer models, the computer and
program cartridge can be obtained for less
than the price of some commerctal RTTY
software zione! See you on the screen!

Notes
8. Stuntz, “& CW Keyboard Program for
Atari  Computers,” 8T, Feb 1985,

pp 32-33. See also, §. Stuntz, A CW Receive
Program for Atari Computers,” QST, Nov
1985, pp 51-63; Feedback, (ST, Feb 1986,
p 53.

?This program is available from the author on disk
for $10, or in an EPROM mounted oh a
cartridge board for $15. Please specify Atari
computer type when ordenng. {Cartridge board
subject to stpply available fram source.) The
ARRL and QST in no way warrant this offer,

0ptimized Systems Software, Inc, 1221-8
Kentwood Ave, San Jose, CA 95129,

“The program’s source <ode fn assembly
!ang‘uaﬁe s 16 _}Jages long. It is available from
ARRL HQ for $7 to cover copying and handling
costs. Send your check and request to the
Tachnical Dopartment Secratary and ask for the
Atari RTTY/Lewis program listing.

55, Schram, "'Interrupt-driven R Reader,”
Ham Radio, Sep 1984, pp 72-74.

SAn asynchronous transmission system allows the
receiver to maintain synchronization with the
transmitter by transmitting some initial start bits
that tell the raceiver that the following bits are
valid data bits.
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New Products

SOVONICS AMORPHOUS SOLAR
ELECTRIC PANELS

71 A new type of solar panel technology,
called ““amorphous™ because of the atomic
arrangement, is used in Sovonics solar
panels. In their process, the cell-junction
layers are formed by vapor deposition. By
using a flexible substrate rather than glass,
the manufacturer has developed a con-
tinuous roll-to-roll process. A 1-foot-wide,
1000-foot-long sheet of stainless steel is
drawn through vacuum chambers where the
lavers of material are deposited. The result
is a 35-1b roll that will produce 40 kw!
The two panels shown can withstand

damage (even gunshot holes) with litile or
no effect on performance. The larger,
braced panel is rated at 13.8 V, 38 W; the
smaller, flexible panel is rated at 5 W.
Results of ARRL laboratory testing, under
Connecticut sun conditions in March, are
shown in Figs A and B.

Manufactured by Sovonics, a subsidiary
of Energy Conversion Devices, Inc. Distri-
butor: Radiant Distributors, 3900 Dursum,
Ada, MI 49301, tel 616-874-8899. Suggest-
ed prices; R-100 38-W panel, $237.50; flexi-
ble marine 5-W panel (shown), $80; flexible
10-W panel, $16S5; flexible 30-W panel
$300.—Bruce O. Williams, WAGIVC
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The Public Service Boom Box

Involved with public-service functions? Here's a unique idea

for a portable station.

By Phil McGan, WAZMBQ

124 Haverhill Rd
Salem, NH 03079-1206

at noon, [t's time to collect the

necessary materials and meet the other
volunteers. Our local Amateur Radio
organization has been called upon—as we
have been in past years—to coordinate
communications throughout the parade
route and assist with ¢rowd control. The
activities will be the same as last vear, so
everything is ready. Or is it?

Did 1 charge the batteries for my
hand-held 2-m transceiver? Where is the ear
piece? Should Y bring the microphone? I
haven’t used it since last year's parade! Will
I be able to find the mic?

These questions and more enter my mind
as the minutes pass, bringing me closer to
the parade’s deadline. The club’s plan is to
use the repeater located about 30 miles
away. The machine has been maintained
throughout the year, but dead spots exist
along the parade route where 5 W or less
is not sufficient for effective communi-
cations.

Twao years ago a fire was reported in the
midst of the parade. Trying to move the
emergency equipment along the crowded
route was a chore. It would have been
advantageous {o have known more about
what was going on in the general vicinity.

I t's early morning. The parade starts

Evolution of the Box

How many fimes has the preceding
scenario haunted those of us involved in
public-service events? Being caught un-
prepared during a full-scale emergency with
little or no time for planning is an
amateur’'s nightmare.

A small percentage of amateurs is able
to dedicate their equipment fully for use
several times each year for community
events. Yet, few hesitate to use any or all
of the equipment available for emergency
communications should the need arise,

With this purpose in mind, 1 set forth to
design my Public Service Boom Box. There
were a few rules up front: Use only my
available equipment; do not make major
purchases; make the box as compact and
efficient as possible; and design it to fit
many emergency situations.

Available Equipment

Several vears ago, the local Civil Defense
group acquired a number of Regency

HR-212 2-m FM transceivers. Before the
212s were distributed to group members
{12-channel, crystal-controlled units), two
local repeater pairs and a simplex channel
(146,94 MHz) were installed in each trans-
ceiver. A hefty 12-V dc power supply was
acquired with the transceivers.

While the two repeater pairs served the
local area, there were several events that
taok me out of the coverage area. 1 realized
that additional crystals were needed. With
a limitation of 12 channels, what fre-
quencies do I order?

A GLB 4008 Frequency Synthesizer was
the answer. | had purchased ope at a
hamfest, and it was lying idle in my closet
for several years in good coudition. A call
to GLB netted me a manual and a new
mixer ¢rystal. Bingo! With the synthesizer
interfaced to the 212 on a spare channel,
I now had 144-MHz to 1483-MHz coverage
in 5-kHz increments.

To monitor police and fire transmissions
during the event proved a bit more costly.
A scanner would fit my needs, but common
sense (and my pocketbook) told me [ didn’t
need channels to cover every band.

I chose the Bearcat BC-140, Frequency
coverage on the scanner spanned 29-
54 MHz, 136-174 MHz and 406-512 MHz.
The BC-140 was also programmable, there-
by eliminating the cost of crystals. The
Bearcat’s bandspread allowed me to tap
into most of the public-service broadcasts
and four ham bands.

Packaging the Hardware

My biggest challenge was to package all
of the equipment in a neat, compact
container. I considered many options, but
Fig 1 shows my choice of a black, vinyl-
covered pressboard box previously used by
a salesman as a demonstration kit. The top
of the case, complete with a handle, opened
upward. The front opened down and two
shelves were contained within.

The scanner and power supply were
installed on the upper shelf. [ secured the
12-V supply to the case by stringing
together two sets of three tie wraps. Two
holes were drilled in front and in back of
the supply. The plastic wraps were threaded
up and around the supply and pulled as

tight as needed.
The scanner mounted easily to the case

Fig 1—The Public Service Boom Box with
open panels. The upper shelf supports a
scanner and power supply, while the lower
shelf houses the 212 and the synthesizer.
A map of the parade route and a list of all
participating members fit nicely on the front
panel. (photos courtesy Priscilla, XYL of
WAZMBQ)

by my attaching four Velcro® pads to each
foot of the scanner and mounting the
mating pads in the appropriate places on
the shelf. On the lower shelf, 1 placed the
212 on the left-hand side using a standard
mounting bracket. The synthesizer was
placed to the right, again using Velcro
strips.

The box’s front cover would not close
if the microphone was plugged in, so a mic
clip was mounted along the side of the box.
To close the box, the connector is slipped
off and the mic is stored on top of the
radio.

Delivering power to the equipment was
another consideration. ] installed a one-
gang, duplex 117-V ac plug on the shell
behind the power supply and used a
standard connector through the back of the
box. The 12-V line from the supply runs
to a DPDT toggle switch mounted in the
center of a blank cover on a second
electrical box. At the other end of the
electrical cord, outside the box, I mounted
a heavy-duty standard electrical plug with
a ground.
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A second wire was placed through a
Romex connector in the back of the box
to supply 12 V from my vehicle. I used a
male twist-lock Hubbell connector to
differentiate this connection from the
117-V ac cord. A toggle switch selects
12V either from the on-hoard supply or
from an external source.

A 35-ft cable with a matching female
twist lock was connected to my vehicle’s
battery. This allows the box to be used
cither as a mobile unit, operating from
within the vehicle, or as a portable station,
operating g distance away from the vehicle,
I also built a second de cord with a twist
lock on one end and heavy-duty battery
clips on the other for use in other vehicles.

RG-8 coaxial cable runs from both the
scanner and the 212 to 30-239 connectors
mounted on both stdes of the box's top
handle, Any number of standard shack or
mobile antennas can connect to the box,
including simple wire whips (see Fig 2).

Final additions to the box were admini-
strative, A clipboard with pen and paper,
a pocket-size ARRL Repeater Directory
and a listing of public-service frequencies

Fig 2—The Public Service Boom Box is
sealed and ready to be carried to the next
public function. The box can accommodate
two whip antennas. One antenna conneacts
to the scanner, while the other attaches to
the 2-m rig. A short piece of RG-8 coaxial
cable runs from sach radto
so the 50-238 connectors.

(police, fire, ctc) were included for easy
dccess to a portable directory system,

Conciusion

Shack space is allocated for storage of
the Boom Box. [t occupies a little more
room than the separate eguipment did
hefore they were assembled in the box. But
now, with a quick disconnect of two
antennas and the power cord. | can respond
instantly to a call for emergency com-
munications,

There are several methods of building a
Public Service Boom Box other than the
one described. The important thing to re-
member is that the equipment is now
packaged neatly and efficiently, ready for
use at a moment’s notice should an
emergency situation arise,

Phil McCan wag first licensed in 1966 as WN2MBO,
He was active on RTTY in the Navy/Murine Corps
MARS system for many vears. Later, he returned
{o western New York to work as a reporter and
photographer with the Fvening Observer, Currently
erploved by Wang Laboratortes inm Lowell,
Massachusetts, Phil is a technical documentation
manager, As an Extra Class licensee, WA2MBQ is
wnt avid CW and DX operator. He currently serves
ws a Volunteer Examiner, as the Public Information
Cfficer jfor the NH Saction of the ARRL Field
Organization and os president of the (reater
Luwrence Amateur Rodio Fellowshin, e

New Products

DICK SMITH ELECTRONICS
VHE/UHF PREAMPLIFIERS

i} A series of three VHF/UHF CGaAsFet
preamplifiers is offered by Dick Smith
Electronics. Made in Jfapan by Corona
Dengyo Co, Litd, these preamplifiers feature
20-dB gain, min, and a noise figitee of 0.8 dB
or less, They are supplied with BNC connec-
tors. VSWR is less than 1.5:]1. Dimensions are
075 » 1.5 % 2.2 inches and weight is only
1.2 oz,

Results of ARRL Lab tests

Catalog Moadel Freq Guin  Noise
No. No, fMFz) {(dB)  Figure
(dB}

D-2956¢ GS-144 144 .65 0.48
145 1234 0,44

146 2281 0.43

147 23010 0.42

148 22,96 0.41

-2954  (GS-220 220 21.48 (.38
221 21.94 0.55

ol 2238 0.52

223 2276 0.49

324 23.06 049

228 2331 0.47

D-2955 GS-440 440 23.17 0.8
442 2320 077

344 2477 072

446 2333 0.69

448 2342 0.64

450 23.45  0.62

Price class: $59.95 for any model. Availa-

22 (£ L) £3

ble from Dick Smith Flectronics, Inc, PO Box
8021, Redwood City, CA 94063, tel
415-368-8844. — Rruce O. Williams, WASIVC

HIGH-SPEED MINI DRILL KIT

[ Designed for the hobbyist. technician or
homebrewer, this mini drill kit provides vory
high speed—up to 30,000 RPM (depending
on input de voltage)—and high torque. 1t can
be used for drilling, poiishing, grinding,
deburring, routing, carving and sanding, and
it is really great for drilling PC boards.
Otperates with a 12 to 35 ¥V de external supply
{not furnished).

The kit (cat no. T-4751) comes complete
with four high-speed steel twist drills, three

collets (0.4-1.5 mm, 1.7-2.9 mm and 2.8-3.4
mun), grinding wheel {tiny), *‘spanner and
tommy bar” {Australianese for ““wrench’
and a “‘small rod" used to hold the shaft),
de power cable and plastic case.

The drill stand (cat no. T-4752) for the mini
drill kit provides a firm mount for the drill
motor. 1t controls vertical movement of the
drill, and can be mounted on 2 wooden base
or atop a variable {12-35 V dc) power supply.

List prices: Drill kit (T-4751), $14.95; drill
stand (T-4752), $9.95. Available from Dick
Smith Electronics, Inc, PO Box 021,
Redwood City, CA 94063, tel 415-368-8844,
—Bruce (. Williams, WASIVC 5 =




A Line-Side Regulator for
High-Voltage Power Supplies

Build this low-cost regulator using proportional control.

By Greg Mclntire, AASC

Rte 1, Box 136E
Princeton, TX 75077

they generate projects within

themselves. My  homemade
4CX1000A amplifier falls into that
category. Six years have passed and,
although the amplifier works well, it is
constantly being modified. One of my other
projects was a high-voltage power supply,
designed for the amplifier. it produced the
intended 3 kV at 1 A. Under idling condi-
tions, however, the supply’s output voltage
soared to 4 kV. Since the amplifier’s tube
specificafion is 3 kV maximum, something
had to be done to avoid damaging the tube.

Conventional means of regulating a
high-voltage power supply usually involve
a choke-inpat filter on the output side of
the supply. For a filter to regulate properly,
a minimum current must flow through the
filter. The bleeder resistor and the static
bias on the tube supply this minimum
current. I prefer to apply operating bias to
the tube only when the amplifier is keyed.
This saves several hundred watts of power
dissipation during receive periods, but only
aggravates the choke-regulation problem.
A swinging choke helps, but a minimum
current must still flow through the filter to
maintain regulation. A 15-H choke was
tried once, After I recovered from the
sound of the shotgun blast, the pieces of
the high-voltage bridge diodes were swept
off the floor and I embarked on a search
for a different approach.

Recently, much progress has been made
in high-efficiency switching power supply
technology. One approach converts input
to dc and then switches it with power FETs.
A fair amount of circuitry is required to do
this and specially designed transformmers are
typically required. A different approach,
known as proportional controf, uses a triac
to switch the input ac. The triac is turned
on only when the output voltage falls below
a predetermined level, Under full load, the
triac is turned on all of the time, This tech-
nique is applied in my circuit.

S ome projects never seem to end;

A Detailed Circunit Description

The circuit shown in Fig 1 is a high-
voliage regulator. The comparator, Ul,
compares a reference voltage to the output
voltage and alerts a triac in the primary side
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Fig 1—The schematic diagram for the line-side regulator.

Qi—Trlac, 2N5445.

Q2—NPN transistor, 2N2222.
U1i—Comparator, LM338.
U2—Qptoisolator; General Instruments

of the high-voltage transformer to either
turn on or remain inactive, depending on
the relationship of the voltages. An LM339
is used in the circuit, but only one section
is required and most of the high-speed,
sensitive comparators work fine in this
application.

The output voltage is divided to keep it
within the comparator input-voltage limits.
It is desirable to maintain the divided
output voltage as high a percentage of the
full output voltage as possible. The choice
here was 18 V; a higher voltage increases
the regulation of the circuit. Originaily
5 V was applied, but more swing in the

MCP3022 or GE H11J1-H11J5,
U3—Voltage ragulator, 7824,
Z1—Metal-oxide varistor, GE V130LA10A

or Panasonic P7074,

output was required to trigger the triac,

A 5-V reference from a 3-kXV output
results in a 600:1 ratio. The 1.M339 requires
only a 3-mV difference on the inputs to
change state. This means that a 1.8-V shift
in the output results in the triggering of the
triac. An 18-V reference changes the ratio
to 167:1 so onty 0.5 V is required to initiate
a trigger. This case applies for a circuit
without hysteresis. A 1-megohm feedback
resistor was added to my circuit to provide
positive feedback and add hysteresis to
prevent unwanted oscillations., Hysteresis
forces the comparator to switch to the
opposite state during transition and pre-
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vents the circuit from oscillating for slowly
varying waveforms, like the 60-Hz power
line. Oscillations were a problem before the
hysteresis resistor was added.

In this circuit, the comparator’s two
inputs are of egunal potential. If Ul is
operating properly, then this is the most
likely region for a high-gain device like a
comparator to oscillate, The t-megohm
resistor provides 0.27 V of hysteresis and
swamps the comparator trip voltage of
3 mV. The formula used to calculate the
swing in voltage necessary to trigger the
comparator is shown in Fig 2. The circuit
implemented is not exactly in this form, but
an equivalent RI of 11 kQ can be
calculated,

[ S
—0)
L
R
R2
ATV
Vog R
AV —

Fig 2—This formula calculates the voltage
swing necessary to trigger the comparator.

A voltage divider across the 24-V logic
supply generates the reference voltage. The
logic supply is produced by following a
28-V transformer I had in the amplifier
relay control with a full-wave bridge, The
supply is sourced by a three-terminal
regulator, U3, Suitable bypassing and input
{iltering make it unnecessary to Zener or
otherwise further regulate the reference
voltage. A potentiometer permits
adjustment of the final dc output voltage,

The reference voltage is intentionally fed
into the noninverting input of the
comparator. This scheme permits a gradual
powering of the supply by the simple
addition of a capacitor across the

potentiometer used to provide the reference.

voltage. Using this configuration, the
output voltage rise rate is paced by the rate
of the voltage rise across the 8-uF capacitor,
A time constant of 0.4 seconds was chosen
for this circuit and is slow enough to reduce
the current through the diodes when the
supply is turned on. This design approach
allowed me to eliminate one big power
relay, a sequencing relay and a 100-W
power resistor from the original power
supply.

The output of the comparator turns on
Q2. Current flowing through Q2 forward
biases the LED in the optotriac driver. (An
optotriac device isolates the high voltage
and logic ground from the ac line and
drives the gate of the primary triac.)
Different gate current levels are required
to trigger a triac in different quadrants. The

24 asT=

operating quadrant is determined by the
relationship of the gate voltage to the
voltage of main terminal 2 (MT2) as shown
in Fig 3. The gate current for quadrants two
and three is typically the lowest, with
quadrant four requiring the highest drive
level, The triggering levels for several high-
current triacs, in the 25- to 40-A range, are
listed in Table 1. A dc source was required
to interface with conventional optoiso-
lators. This required triggering the triac in
quadrants one and four. Triggering in
quadrant four required 400 mA for one
device, while triggering in guadrants two
and three required 70 mA. The 1.8-kQ
resistor was selected to limit the optotriac
current to 87 mA. The maximum current
rating of the optotriac used is 100 mA.,

The triac is connected in series with the
primary of the power transformer. MT2 is
connected to the cold side of the winding,
while MT1 is connected to the neutral side
of the ac line. A metal-oxide varistor
(MOYV) transient suppressor is connected in
parallel across the triac’s MT1 and MT2
terminals (Fig 4) to prevent spikes from
damaging the device when the transformer
is switched. A typical triac can handle
short-term currents of 10 times the
continuous rating. These currents can easily
be experienced when switching inductive
loads.

A common concern with triac or SCR
switching is RFI. My initial approach was
to use a zero-crossing iriggering device.
This type of circuit turns on the triac only

MT2(+}

QGUADRANT I
MT2 4], Gi+)

QUADRANT II
MT2 [+, G{—)

Gi-} Gi+)
QUADRANT I

MT2(-}, G-I

QUADRANT 1V
MT2{=}, G{+]

MT2(-}

MT2

MT1

Fig 3—The operating quadrant is
detarmined by the relationship of the
gate voltage to the voltage at MT2.

Fig A—The heat sink, triac and MOV.
No. 18 wire was used to connect the
transformer primary to the triac; no. 20 wire
connects to the triac’s gate lead. The MOV
is attached in parallel across the friag's
MT1 and MT2 terminals to prevent spikes
from damaging the triac when the
transformer is switched.

at the zero crossing of the 60-Hz input
power. Thus, no high currents that may
generate RFI are switched. Tests showed
that the delay between detecting the need
to trigger the triac and the actual triggering
was too great (up to § ms) most of the time.
This caused the power supply to throb at
the line rate and caused the lights to flicker.
The current surges were only to recharge
the filter capacitor; the bleeder resistor was
the only load. The triac was switched on
all the time the amplifier was under full
load; this is not a concern under those
conditions. A test with the nonzero crossing
optotriac was then made. The device
triggers the triac on demand and does not
wait for the zero crossing of the line
voltage. RFI was expected, but not found.
The throbbing was gone. With this method
of enabling the triac, the triggering was
synchronized to the line. Further investi-
gation of this effect is warranted.

Construction

The control portion of the circuit is
constructed on a perforated board with a
0.1-inch spacing. The high-voltage divider
is located close to the high-voltage bridge
to minimize routing of the high voltage. Be
sure to use a high-voltage type resistor for
the divider resistor connected to the high
voltage. A 22/44-contact edge connector is
used to interface to the circuit. This permits
rapid removal of the circuit for changes

Table 1
Triac Gate Triggering Requirements

{Maximum Cheracteristic with Respect io MTT in mA)

Triac Rating MT2( +), MT2( +),
(A) G(+) G(-)
2N5445 40 70 70
8C128 25 70 70
2N6164 30 860 70

MT2(-), MT2(-),
G(-) G +)
70 100
70 400
70 100




during design and checkout. The triac is
mounted on a 4- X 6-inch heat sink. Q1
requires isolating hardware because the case
is used as the MT1 terminal. Other devices,
such as Motorola’s MAC3S0A-6 and
T64200), have an insulated case that makes
mounting simpler, Only two low-current ac
line wires are needed on the circuit board.
The high current switching is performed
completely at the triac,

Optotriacs became readily available
during the course of the regulator’s design.
Parts are available from many sources. The
optotriacs, SC129 triacs and L.M339 are
available from Digi-Key.! Motorola and
Genera! Instruments are two other
optotriac manufacturers.2.> My completed
circuit is shown in Fig 5.

Results and Conclusions

The regulator maintains the output to
within 50 V of the 3 kV over the load range
of 30 mA 1o 1 A. Optimization of the
hysteresis resistor could probably improve
this, but there is not much reason for that
in this application. The voltage variation is
“in the noise™ for a high-power amplifier.

My power transformer only has 117-V
primary leads. A 234-V input transformer
would permit a triac with half the current
rating to be used. These devices are less
cxpensive, Triacs rated from 2 to 40 A are
readily available from a number of mail-
order firms.

The circuit is universal and can be
adapted to a variety of different supply
applications. The technique should be
applicable to a high current 13.8-V dc
supply, for instance. The hysteresis would
have to be reduced over that used for the
high-voltage power supply application as
regulation will be more critical. Overall, if
you are interested in good power supply
regulation with a reduced parts count, try
this circuit.

Fig 5—The author’s line-side regulator. The potentiometer shiown at the top left of the
photograph functions as the voltage adjust. The 8-pin DIP is the optoisclator triac driver.
The 14-pin DIP is the comparator. Visible to the left of the PC board is the 24-V regulator,

Notes
1Dii§i-Ke\‘r:, 701 Brooks Ave S, Box 677, Thief
iver Falls, MN 56701, tel 1-800-344-4538.

2Moilorola Thyristor Device Data Book, 1985,
Motorola Semiconductor Products, ine,
PO Box 20912, Phoenix, AZ 85036.

3Natlonal Linear Applications Book, 1982,
National - Semiconductor Ltd, 331 Cornella
St, Plattsburgh, NY 12901,

Greg Mclntire was first licensed as WBSWRK in

1976 and upgraded to Exira in 1978, receiving the
cull AASC. Greg received a BSEE from lowa State
University in 1973 and an MSEE at the Universiiy
of Texas at Austin in 1976, He is a registered
professional engineer in the state of Texas and has
worked os ¢ digital designer. Greg Is now employed
by a wmajor electronics company as a4 sysiems
engineer. AASC prefers (60/80/40-m DXing on
CW and has worked RTTY. He is currently
aperating on 6 meters and is accompanied on the
bands by his wife, Kay, WDSDYS. Creg holds
PXCC, WAZ, WAC and WAS on 160 CW. ¥

New Products

DICK SMITH ELECTRONICS
GEL CELLS

[1 A family of “no-leak,” rechargeable gel
cells is offered by Dick Smith Electronics.
Three sizes, ranging from 12 V at 9 Ah to
6V at 1.2 Ah, are shown above. A fourth
size, Model 5-3315 (noi shown), is rated at
12 ¥, 1.2 Ah. Specifications for these cells are
shown below.

Model  Size Voltage Capucity Price
(HWD)
S-3313 2 x 3% 6.4 1.2 Ah  56.95
x lin
S-3315 2% x4 12.0 1.2 A0 3795
¥ 142 in
3320 3% x 5% 120 10 AR $13.95
# 14 in
53321 34 % 6 12.0 9.0 Ah $34.95
® 44 i

Available from Dick Smith Electronics,
Inc, PO Box 80121, Redwood City, CA 94063,
tel 415-368-8844, Send $1 for the DSE
catalog. The DSE catalog is unique in that
there are 15 pages lilled with hard-to-get
information on pin connections for [Cs,
Zener-diode data, circuit ideas, transistor
interchangeability data, and much more.
—Bruce ©O. Williams, WAGIVC [HEF]

Strays -’

I weuld like to get in touch with. ..

(1) anyone with information on Calrad 65-287
power-SWR meters. Dick Ber, WBSBBU,
9617 Vista View Dr, Austin, TX 78750.

{"1 anyone with a manual/schematic for an EICO
resistance-capacitance comparator bridge, Model
4950A. Nicholas Libertino, W7PBOQ, 1765
State St, Hamden, CT 06511.

[J anyone with a manual/schematic for a Leader
scope, Model 505. Walt Jackson, KB3LH,
281 irish Rd, Berwyn, PA 19312,

I’} anyone with a manual for a Jackson Electri-
cal Instrument Co RF signal generator,
Model 106. Roger Loken, WTHPQ, 5224 45th
SW, Seattle, WA 98116,

(77 hams operating in covenental-restricted retire-
ment centers, J. Maurice Thompson, WIKRYV,
4936 W-539 N, Huntington, IN 46750.
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A Traveler’s 2-Meter
GP Antenna

Try this low-cost, knock-down

portable ground-plane antenna
for 2 meters. It is compact, and
offers better performance than

a ‘‘rubber duckie’ can provide.

By Doug DeMaw, W1FB

ARRL Contributing Editor
PO Box 250, Luther, M| 49656

have during trips away from home

with a 2-meter hand-held transceiver,
but without an antenna that would permit
access to those elusive, slightly distant
repeaters. A frequent cause of repeater
inaccessibility is inefficient antenna perfor-
tmance, such as we may expect from the
rubber duckie that has become a standard
fixture for hand-helds. Unfortunately, the
ground system for such a radiator is only
the electronics inside the transceiver case.
Also, the rubber duckie is a physically short
Vi-wavelength antenna that is helically
wound. Although this short antenna is
entirely practical and desirable for most
hand-held use, it has serious drawbacks.
This is especially true when the operator
{using the short antenna and low power—
generally 1 to 5 watts) is located too far
from a repeater.

What might we do to improve the range
of our hand-held transceivers? The first
thought that comes to mind may suggest
the use of a portable 3- or S-element Yagi
antenna with a mast. This would be great,
provided we were camping or visiting at a
friend’s residence. But what about motels,
hotels and other restrictive environments?
A Yagi antenna would be rather impracti-
cal, and it would be cumbersome to carry
with us.

I 'm sure you’ve heen as frustrated as |

Some Solutions

A number of alternatives to the rubber
duckie exist. For example, we might con-
struct a simple half-wavelength dipole
antenna and suspend it vertically at the
portable site (motel room, for example).
Another approach would be to use a J-pole
antenna, such as the fine portable unit
described in QST by Aurick.' For those

TNotes appear on page 29.
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who would like to build a portable Yagi for
hand-held use, there are the units described
some years ago by Campbell of the ARRL
staff.? But, what about a ground-plane type
of antenna. . .something that can be dlis-
mantled after use and packed into a small
container? Such an antenna can be built
with a base unit to permit the system to be
placed on a dresser or table, near a window,
in a hotel or motel room {remember that
many buildings have steel frameworks, and
there is disruptive plumbing and electrical
wiring in the walls). This article describes
a practical, compact 2-meter ground-plane
antenna. It may be used also on 220 and
432 MMz with minor modifications.

Ground Plane Petails

Fig 1 is a pictorial view of the antenna
I developed for my use with a 2-meter
hand-held. The drawing shows the
assembled unit. A wooden base is used to
support the upper part of the antenna. A
6-inch section of 7/8-inch-OD PVC pipe
{¥%-inch ID) serves as the vertical support
column for the radials and radiator, A
7/8-inch-1D copper plumbing cap fits over
the PVC tubing to serve as a mounting
fixture for the antenna ¢lements. An
impedance-matching loop connects
between one radial and the bottom of the
radiator element (more on this later). A
short length of 50-ohm coaxial cable exits
from the base of the antenna tor con-
nection to the hand-held.

The antenna elements unscrew from the
copper cap, the impedance-matching loop
is taken off, and the PVC column pulls out
of the wooden base, This permits the user
to pack the antenna into a small bag or box
for storage until it 15 used another time. The
antenna clements are made from tele-

scoping rods that are available as replace-
ment parts for portable radios and TV sets.
My rods are 4% inches long when col-
lapsed. They extend to 20 inches. Longer
rods are also available as surplus.

Construction Data

Ordinary tools may be used for making
this antenna. A break-down view of the
supporting structure is shown in Fig 2.
Perhaps the most difficult part of the job
is drilling the side holes in the copper cap
(item A of Fig 2). The no. 4 holes (four
each) should be 90 degrees apart for best
appearance, but it’s not a critical spacing
for good performance. Lay out the hole
positions by marking the spots with a
laundry pen. Center punch the cap where
each hole will be drilled. This will make it
easier to drill into the curved surface of the
cap. The top-center hole will be easy to
drill. It should be larger than the four
radial-element holes to accommodate a
no. 4 insulating washer with a shoulder.
The radiator element must be insulated
from the cap, but the four radial elements
are common to the cap. A flat fiber washer
is needed over the top hole inside the cap
to mate with the shoulder washer that is
installed from the top of the cap.

If you can’t locate a shoulder and fiat
insulating-washer set, you may drill a
Yz-inch hole in the top of the cap, then glue
a piece of unclad PC board or plastic inside
the cap to cover the '4-inch hole. This
alternative insulator may then be drilled for
a4 no. 4 screw,

The antenna rods I purchased from
Mouser Electronics are threaded at the base
ends for 2 no. 3 metric screw, I did not have
the proper screws for the rods, so I
rethreaded the rods with a no. 4-40 tap.
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Fig 1—Pictorial drawing of the assembled portable 2-meter (<
ground-plane antenna. The elements may be collapsed and
removed from the vertical support member for storage. The

impedance-matching loop at the top may also be removed sasily,
and the vertical column can be pulled from the wooden base.
These features permit packing the antenna in a small container

when carrying it afield.

This enabled me to use five 4-40 screws, 5/8
inch long, for attaching the five antenna
rods. A solder lug is used inside the cap,
for the radiator, and one solder lug is
attached inside the cap by means of one of
the radial-element screws. The solder lugs
provide connection points within the cap
for the RG-58 coaxial cable: The shield
braid is common to the radials and the
center conductor is attached to the bottom
of the vertical-radiator clement.

You will notice that the PYC column
{part B of Fig 2) has four slots at the top
end. These are necessary because the cap
will not fit over the end of the PVC column
without them, owing to the presence of the
four radial-element screw heads. Therefore,
the siots should aiso be 90 degrees apart,
or at least aligned with the four side screws
on the cap. I cut the four slots with a router
and small bit. A hack saw may be used for
slotting the column. The pieces to be
removed from the slots can be snapped off.

are easy to obtain.

A round file will be useful in rounding off”
the bottoms of the slots.

1 glued a wooden plug inside the PVC
column about midway through the pipe
(dashed lines in Fig 2). This plug has a
I4-inch center hole through which the
RG-58 cable is passed. The plug functions
as 4 strain-relief device to minimize twisting
of the cable within the cap section. A fifth
slot is located at the bottom of the PVC
column. It allows the R(G-58 to lie in the
rectangular slot in the wooden base (part
C of Fig 2) of the antenna. Without the
PV slot, and that in the base C, the cable
would prevent the base from resting fiat on
the table.

I cut the slot on the underside of the
wooden base by means of my router. This
job can be accomplished also by using a
wood gouge or chisel. The sides of the slot
can be cut with a hacksaw blade to ease the
chore. The center hole in the base should
be small enough to allow a snug fit between

Fig 2—Break-down view of the ground-plane anterna. Ordinary
materials are used to construct this unit. All of the components

the PVC column and the base.

Part of this effort can be deleted if you
wish to install a BNC female jack on the
side of the PVC column. A model I
developed in 1984 was structured in that
manner, This would eliminate having the
cable pass through the wooden base and
along the rectangular slot. A connecting
cable could then be used between the
antenna and the hand-held, thereby
eliminating the permanently attached
RG-58 line.

The wooden base does not have suf-
ficlent weight to keep the assembled
antenna upright when there is stress on
the coaxial cable. My base has three
5/16- x 2la-inch holes drilled laterally
through the nongrooved e¢nd of the base.
Two similar channel holes are located on
the grooved end of the base plate. The five
holes are filled with lead to increase the
welght of the antenna base. 1 used a
propane torch to melt some large fishing
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Fig 3—Dietails of the matching device for the antenna. This impedance-matching ioop
transforms the 30-ohm teed impedance to 50 ohms for use with BG-58 cable. The loop
connects between the radials and the bottom of the vertical radiator.
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Fig 4—Representation of how the impedance-matching loop provide's a B0-chm tap point
on the antenna (A). The equivalent circuit at B illustrates the tap point on a quarter-
wavelength radiator (see texi).

Fig 5—Photegraphic view of the disassembled antenna. The parts may be stored in a
small box or bayg for convenient transportation.

sinkers in a small tin can. The can was bent
at one point to form a pouring bp. The lead
was poured into the anfenna-base holes.
This corrected the ‘“tipsy’’ problem.
Alternatively, vou may choose to hoid the
antenna base in place on a table or desk
with a C clamp,

Electrical Considerations

Be cautious about the method for
connecting the RG-58 cable inside the
copper cap. The shield braid must not come
in contact with the center conductor of the
line. | keep the exposed part of the braid
short, while making the center-conductor
piece {with its msulation) about 4 inch
long. The solder lug tor the radials points
downward, and the braid is soldered to the
fower end of the lug, Just before the cap
is installed on the PVC colunin | squeeze
a4 generous amount of Dow Corning
silicone cement or GE Silastic® compound
into the cap. This helps to prevent the
shield braid from shorting to the cable
center conductor during stress. 1t also
affixes the cap to the PVC column. Allow
at least 24 hours for the sealant to set
before using the antenna.

Impedance-Matching Loop

The feed impedance of & quarter-
wavelength ground-plane antenna is on the
order of 3) ohms. For the purpose of
matching the antenna to a 30-ohm line, it
is necessary to employ some type of
matching device. The U-shaped hairpin
loop seen in Fig 3 elevates the impedance
from 30 to 50 ohms for matching the
system to the RG-58 line. One end of the
loop is attached outside the cap, under one
radial. The remaining end of the loop is
connected outside the cap, to the bottom
of the vertical radiator, A solder lug is used
at each end of the loop for convenience of
attachment. In effect, the ioop provides the
¢lectrical equivalent of a {eed line being
tapped up on the low-impedance end of the
vertical element. Therefore, the vertical
element is common to the radials when
using the loop. Fig 4 shows the relationship
between the two methods described.

Smaller loops or short straps may be
made for use on 220 and 432 MHz. I have
not worked out the dimensions, but with
the aid of an SWR indicater it should be
an easy matter to develop the dimensions
esperimentally, Fortunately, the antenna
rods 1 purchased collapse sufficiently for
use on the two higher amateur bands. You
may want to keep this in mind when you
obtain your rods. If vou are a é-meter
enthusiast, there is no reason why this
design cannot be wsed for that band by
providing fonger rods and a larger loop. 1
suggest that a heavy metal base be used for
6-meter antennas. This will keep the
antenna from tipping over when the longer
clements are extended.

Adjustment and Use
I cxtend the radials of my antenna to



20 inches. Next, 1 use an SWR bridge to.

set the fength of the vertical radiator for
an SWR of 1. A small metal file may be
used to nick the radiator rod so that you
can set it for the correct length later on. 1
found that 1 had to lengthen my vertical
element by approximately 2 inches to
provide an adequate range of adjustrment.
This 1 did by force-fitting and crimping the
tip of another rod to the existing vertical
radiator.

How does this antenna compare to a
rubber duckie? Well, my report is based on
relative comparisons, owing to the
unknown character of the S-meter cali-
bration of my hand-held. While using the
transceiver inside my radio room at Luther,
I brought up the 146.79-MHz repeater at
Manistee, Michigan (K8CEB), which is
some 30 airline miles from this QTH. The
repeater signal registered 3 scale when
using the rubber duckie. I then placed the
ground-plane antenna in the same spot and
attached it to the hand-held. The repeater
signal registered full scale, and.it was full
quieting. A check of the WDSRZL re-
peater, about 13 airline miles away, showed
fess-dramatic results. With the rubber
duckie it registered 34 scale on the S meter,
and went to full scale when using the
ground-plane antenna. Although ] didn’t
measure the difference in performance in
decibels, in any event, the ground-plane
antenna is superior to the rubber duckie in
overall performance. It is well worth the
effort it took to construct it.

In Conclusion

it may seem like this was a lot of ado
about a simple, established antenna con-
cept. However, from the viewpoint of port-
ability (Fig 5) and improved operation
afield, the story is worth telling. I am sure
that many of you can think of better ways
to fabricate an antenna of this kind. I chose
the design shown here because all of the
materials are available locally at hardware
and lumber stores. The antenna rods are
offered by many surplus mail-order
dealers. A variety of mounting styles are
available, such as rods that have flat ends
with a screw hole. Others have a small
threaded stud on one end. This opens the
door to a host of construction techniques
for this antenna. However your end
product Iooks, I'm sure you will be glad
you constructed a portable GP antennal

Notes

1L, Aurick, “The Timeless J Antenna,” QST,
Wov 1982, pp 40-41.
2, L. Campbell, “Two Toter,” QST, Jul 1971,

pr 23-25, and “Portable Beam for Two Meters,”
5T, Oct 1974, pp 368-37. E

New Products

TOKYO HY-POWER LABS
HL-2K/A HF AMPLIFIER

[.] Similar to its baby brother, the HL-1K/A,
the HL-2K/A is compact, so it can be
incorporated into any ham shack. The unit
uses rugged 3-500Z transmitting tubes, and
incorporates a built-in, full-wave-bridge high
voltage power supply. Two large panel meters
are provided. Plate current (Ip) is monitored
on the left-hand meter, and the right-hand
meter permits measuring of plate voltage
{Ep), grid current (I} or output power.

For more information, contact ENCOMM,
Inc, 1506 Capital, Plano, TX 75074, tel
214-423-0024, Supgpested list price: $1695.
—Bruce O. Williams, WAGIVC

LARSEN ELECTRONICS AD-2/70
DUAL-BAND ANTENNA COUPLER

[J Larsen Electronics, Inc has introduced its
new AD-2/70 Dual-Band Antenna Coupler
that allows simultaneous operation in both
2.m and 70-cm amateur bands with a
common dual-band antenna. The AD-2/70

allows use of separate VHF and UHF radios,
or separate VHF and UHF antennas to be
used with a single port, dual-band radio.
Although designed for use in the amateur
bands, the unit can be used for commercial
VHF and UHF applications, as well,

Cross-band isolation is — 50 dB or more,
permitting interference-free transmission or
reception. Maximum power rating is 200 W
PEP composite VHF/UHF power.

For more information, contact Larsen
Electronics, Ing, PO Box [799, Vancouver,
WA 98668, tel 206-573-2722. Price class: $80.
--Bruce Q. Williams, WAGIVC [EF

£k,

Strays 5§

H-E-L-P!

1 Has anyone successfully modified Keith
Sueker’s WEFAX program (““Real-Time HF
WEFAX Pictures on a Dot-Matrix Printer,”
Q8T, Mar 1986, pp 15-20) to run on an Epson
ot other printer in conjunction with the Apple
computer? If you have, others would appreci-
ate knowing about it. Please send the infor-
mation to Paul K. Pagel, Senior Assistant
Technical Editor, 225 Main St, Newington,
CT oalll

1 would like to get in touch with...

['] anvone with information on Clipperton-L
linears” for addition of 10 meters. Mike
Thomas, NA3U, 5717 Puerto Vallarta, N
Richland Hills, TX 76118,

L1 anyone with chassis parts for a US Navy

TCS 9-12 HF transmitter and receiver. Byron
Bommarito, KB6ETA, 5762 E Ashlan Ave,
Fresno, CA 93727.
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A Few Thoughts on Emergency

Power

Being ready for an emergency requires planning. Here are some
important factors to consider in your choice of a power plant and

its installation.

By Wendell Tulencik, K8OIP

722 Worth Third St
Toronto, OH 43964

he words “‘cmergency power’’
I suggest ah alternative to the regular
ac mains source of electrical power
when the latter is not available because of
storm damage or failure. During emergen-
cies, it is not unusual tor all electrical power
sources to be disabled—sometimes for
hours, sometimes for days. Loss of
electrical service during winter storms is
commonplace, and the time required to
repair damage and the delay in the return
of service may result in conditions that are
threatening to life and health.

Of primary interest to you, the radio
arnateur, is the ability to operate your radio
equipment in times of emergency for com-
munity service, Field Day or for other
reasons. OF equal concern may be the con-
tinued operation of the basic essentials:
furnaces, refrigerators and lighting. Being
able to power a hot plate for cooking, a
toaster, coffee maker, small power tools
for repairs and, of course, the TV or radio
for storm information is also desirable. Of
less concern are such luxuries (in an emer-
gency) as an electric stove, oven, clothes
washer and dryer, and air conditioner.

Power Requirements

The first step in planning vour
emergency power installation is to deter-
mine the minimum level of power required
to provide a minimum level of comfort or
capability. As an example, to start a
furnace blower motor, at least 600 W is
required. Overcoming the static inertia of
an electric motor requires more power than
sustained running. The gas valve solenoid
requirement of 20 W is 4 minor ¢on-
sideration.

To determine your requirements, con-
sider the typical power usage of common
items as shown in Table 1. Once vou
determine the capabifity you need, you can
start looking for a solution. As an example,
if vou plan to provide enough power to run
your rig (300 W), make coffee (450-
1200 W), and have toast for breakfast (450-
1500 W), you could be facing a minimum
requirement of 3 kW If, in addition, you

30 5T

Table 1

Power Requirements of Common
Electrical ltems

ftem Power Required
(k = 1000}
Light buibs See bulb rating.
Transmitter or exciter 300-500 W
Amplifier 2.0-25 kW
Television 200-500 W
Hot plate 600 W-1.2 kW
Refrigerator 1.0-2.0 kW
Sump pump 900 W-1.4 kW
Coffee maker 450 W-1.2 kW
Ve-in electric drill 500 W-1.0 kW
14-in chain saw 1.0-2.0 kW
Toaster 450 W-1.5 kW
Electric range 5.0-12.0 kW
Clothes dryer 8.0 kW
Water heater 1.0-5.0 kW
Furnace 600 W-2 kw

can’t get along without your 1,5-kW linsar
amplifier, vou’'re looking at 5 kW,

Equipment Qptions

While it’s fun to talk about using solar
power on Field Day, and it’s fun to do it,
this particular source of power is inade-
quate and just too expensive for the kinds
of emergency loads we’re considering.
Batteries are just about as costly, when
vou're talking about a 3-kW requirement,
and vou still must solve the de-to-ac con-
version problem. The only viable option is
an engine-powered generator or alternator
with sufficient capacity to supply vour
@verage power requirement. You may have
to do some manual power management-—
vou probably can’t afford to provide for
vour peak loads.

The tvpe of engine—diesel, gasoline,
propane or natural gas—is a major con-
sideration. CGenerally speaking, a diesel unit
will be more economical to operate, and
will not present the fire or explosion
hazards that other fuels do. The initial cost
of a diesel-powered unit, however, can be
50-100% higher than other types. Gasoline
or multiple-fueled units provide a more

economical way to generate power in terms
of initial cost, but installation and safety
considerations may lessen the evonomic
advantage,

loitial Invesiment

There are several considerations in the
choice of the emergency power unit; single
voltage v doal voltage, automatic start v
manual start, automatic stop for low oil
level and battery charging capability are
only a few. Your decision on any of these
features affects initial cost.

If only a Field Day power supply is
desired, there are several choices available
in the $500-750 range. A 2.5-kW alterna-
tor can provide power for several trans-
ceivers, as well as a [imited lighting capacity
for night operation. Many of the foreign
motorcycle manufacturers provide rea-
sonably priced alternator units in the
500-1200 W range. Remember that the
500-W units are rated at a maximum of
500 W ac, but can include a 12-V output
for batterv charging. These units would
probably be adequate for only one rig, with
limited capacity for extras such ay lighting,

1f you wish to operate from home, and
feel you need to power a refrigerator, hot
plate, furnace, TV and lighting, then a
4-3 kW air-cooled unit with manual or
electric start is a good choice. Alternators
in this power range will usually run at
3600 r/min and be powered by a single-
cylinder gasoline engine. Voltages of 117
and 234 will usually be available, Cost for
a unit of this capacity will generally run
$1000, or less,

When Amateur Radio operation is your
priority and you require 117 or 234 V and
a 60-Hz pulse for timing, a 5-kW electric
start unit is desirable. An alternator in this
class will be driven by a horizontally
opposed, two-cvlinder engine for less vibra-
tion. It will run at 1800 r/min, be quicter
and have other features such as automatic
shutdown when the oil level is low. Air
cooling or liquid cooling may be provided.
Typical price for a unit of this type is
$2500-2700.



If you live in an area where power
outages are common throughout the vear,
and it is necessary to operate all household
appliances (but not electric stove, oven,
washer/dryer and air conditioning simul-
taneously}, I recommend a compact, two-
or three-cylinder, liquid-cooled diesel unit.
The power output capability would be
7.5 kKW to §0 kW at 117 and 234 V., The
unit would feature automatic starting from
a 12-V storage battery. The batterv would
be constantly charged by the commercial
utility source, and in the event of an
outage, provide automatic starting. The
power unit will probably have a 12-V dc
charging capability to maintain the battery
during emergency use. Units in this class
can cost $4500 to $5000.

Where outages are rare, the investment
for emergency power may seem tg be a
questionable investment in insurance, vet
it does provide a feeling of independence.
When storms cause the main power to fail,
even for & relatively short time, the lights
go out, the TV dims and goes black and
the quiet in the house is deafening! The
thought of no power for the sump pump
might make you appreciate the feeling of
assurance you can have if emergency power
is available,

Instaliation Counsiderations

Engine noise—Any internal combustion
engine is noisy and bothersome when com-
munication equipment is being operated
nearby. The placement of a power plant is
important, regardless of its size. An engine
running at 3600 r/min, even with an effi-
cient muffler system, produces noise and
vibration. The engine vibrations are con-
ducted through the base upon which the
engine is mounted to the ground or walls
of the building housing the system. Brick
or concrete-block construction will reduce
the noise level, but if the generator shack
is metal, there is less noise abatement.
Metal panels may vibrate in sympathy with
the sound source and add to the din!
Applying a hardening caulking compound
to the vertical edges of the metal panels can

eliminate some of the noise, as can the use .

of sound-deadening material in lining the
shack.

The distance between the alternator and
the operating position must be considered.
Sound intensity varies inversely with the
square of the distance from the source.
(Does that sound familiar?) The noise at
a distance of 50 feet will be one-fourth that
at a distance of 25 feet, At 75 feet, it will
be one ninth! Locating the alternator at the
farthest distance practicable will pay divi-
dends in noise reduction, but may increase
the cost of power cabling.

Power cable—The longer the power
cable, the higher the power losses. Use the
largest gauge wire you can obtain, within
reason. [ use a three~conductor cable of the
type 8-8-8 8E 300 volis to ground (marked
XHHW-CDRS). This has proved to be
more than adequate for my 35-kW,

117/234-V alternator.

Transfer switching—A transfer switch is
4 must. Merely plugging your alternator
into the house wiring during an outage can
be dangerous. A public-utility transformer
is a stepdown device—when you energize
it from your house wiring, it is a stepup
device. A 3-kW alternator with a 46-A
capacity conld be deadly to the lineman
trying to reconnect your power. Almost as
bad, if the power from the utility should
come on while the alternator is connected,
the alternator could be damaged.

There are two choices of transfer
switches: manuval or automatic. The
manual switch is a DPDT, center-off type,
housed in a heavy steel cabinet with a side
lever and three switch positions. When the
commercial power fails, the transfer switch
is centered to disconnect the commercial
source. The emergency alternator is started,
and once it is running steadily, the
alternator power is connected to the house
circuits through the transter switch, by-
passing the commercial power service, If
the alternator must be stopped (for
refueling, for example) the lever is again
centered to disconnect the alternator, but
not to connect the commercial service,
When the alternator is restarted, its output
is again connected to the house circuits. A
100-A manual transfer switch costs about
$150. Some houses may already be
equipped with such a switch, so check your
particular installation.

An automatic transfer switch is more
complex. It senses the commercial power
failure, activates a relay to remove the load
from the commercial source and staris the
emergency power unit, After the engine
reaches running speed, a refay connects the
house circuit to the alternator. In such a
system, a fully charged storage battery
must always be available, The storage
battery is charged from the commercial
service during normal use, and by the
alternator during emergency use. An auto-
matic transfer switch costs $300-500.

Fuel and fumes-—Fuel consumption
must be considered, both from an instal-
fation aspect and as a safety problem. Fuel
will be used at the rate of ¥ to 1 gallon
per hour in a 2.5 to 5-kW generator. At
first, this doesn’t seem like much, but if the
outage extends over many hours, or gven
days, supplying fuel can be a problem.
There must be an ample reserve—plan on
at least 48 hours of operation. If the fuel
is gasoline, safe storage can be a problem.
Store gasoline in an area separate from the
area housing the generator. Transfer only
enough fuel at one time to fill the power
unit’s tank. 1f vou are in an area where pro-
pane or natural gas is available, it might
be worthwhile to consider these options as
a fuel source, Some alternators are supplied
with multiple-fuel capabilities {(gasoline or

natural gas/propane). A special carbure- .

tion system is required for natural gas or
propane.
Diesel oil is a good fuel, but it is less

volatile than gasoline. In cold climates,
¢lectric preheaters may be required
immediately before the intake. Diesel fuel
can be easily stored in greater quantities
than gasoline, and with less of a fire
hazard. Operation with diesel fuel,
however, creates more noxious odors and
a power unit using this fuel should be
located far from the house.

All exhaust fumes are lethal. Whether
gasoline, diesel, natural gas or propane is
used, be sure that exhaust fumes are
properly vented out of the operating area.
Do not depend on natural ventilation to
maintain a safe atmosphere,

Fig 1—My power shed is separate from the
house and garage to minimize noise and
fume problems.

L!r;?x e o LRI . s
Fig 2—This 5-kW Teledyne Wisconsin
alternator can provide all of my emergancy
needs at a reasonable cost. The fan is
reversible: Here, it brings air into the sheq.

All internal combustion engines produce
heat. The larger the engine, the higher the
speed, the greater the heat produced. The
combination of fuel fumes and engine heat
in a small enclosure can spell disaster! In
a closed space, prills and louvers alone are
insufficient to carry the heat from the
building. A blower or ventilator fan should
be used fo bring fresh air from outside,
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with an exhaust fan installed to expel the
heat. in hot weather, a door ¢an be opened
to allow better ventilation in addition to the
other means.

A Modest, but Adequate System

I have had an emergency alternator for
many vears. The unit I own, and like, has
a rugged 12-hp Teledyne Wisconsin engine
and generates 3 kW. The unit is well
balanced mechanically, Its heavy-duty
starter doubles as a 10-A dc generator. |
use an automobile battery for starting.
Fig 1 is a photo of my separate power shed,
and Fig 2 shows the alternator installed in
the shed. The power unit fan is reversible:
Here, it brings air into the shed. My power
transfer switch can be seen in Fig 3. The
unit below the switch is used for remote
starting. My fuel shed (Fig 4) is located near
the back of my lot, far away from both the
power shed and the house.

Operating Suggestions

Owver the vears, [ have learned a lot about
operating an emergency system. The items
tisted below have become standard
operating practice for me. Consider them
carefully for vour own emergency power
installation. .

1) Use only the fuel recommended by the
manufacturer.

2) Pour fuel through a large-mouth
funnel with a fine screen to filter out dirt
and other contaminants.

|
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Fig 3—The power transfer pahel is on the
wall of my basement, near the utility inlet.
The transfer switch is at top right. The unit
below it is for remote starting in the event
of a shutdown. The battery and battery
charger are also located in the basement.

3} Keep waste cloth or paper toweling
handy for blotting spills. Store properly in
a covered metal waste bin.

4) Keep a supply of lubricating oil
handy.

5) Have some 50- or 100-ft extension
cords available,

New Products

QEX: THE ARRL EXPERIMENTERS’
EXCHANGE AND AMSAT SATELLITE
JOURNAL

Here is a new meaning to the phrase “Fun
with Amateur Radio!” Use vour personal
computer, a hand-held transceiver and the
DTMF-64¢ decoder to perform a variety of
tasks: Use its Tooch-Tone™ paging to
remotely control a repeater or wpen your
garage door. Then, use the audio frequency
counter offered on the next page to accurately
resid your transmitter’s or receiver’s operating
frequency or tune your electric organ.

The April issue also includes articles on:

e *“The DTMF-642 Decoder,” by Ronald
P. Kumetz, Jr, N2ZENW

* “Pocket-Sized Audio Freguency
Counter,” by Mark N. Richey, WATUGB

* ““Low-Noise Audio Preamplifier,” by
Mark N. Richey, WATUGR

(JEX is edited by Paul Rinaldo, W4RI, and
hlaureen Thompson, KAIDYZ, and is pub-
lished monthly. The special subscription rate
for ARRL/AMSAT members is $8 for 12
issucs; for nonmembers, $16. There are
additional postage surcharges for mailing out-
side the US; write to Headguarters for details.
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ENCOMM KR-001 COMPUTER
ROTATOR CONTROL INTERFACE FOR
THE COMMODORE® 64 AND THE
KENPRO KR-3400A

[11 The most often requested new feature for
satellite enthusiasts is automatic control of
antenna pointing through a personal com-
puter, Encomm’s KR-001 Computer Control
Interface p-rovides the hardware interface
between the Kenpro KR-5400A az-el rotator
system and the C64 computer, The KR-001
plugs into the cartridge port of the €64
computer and operates with the tracking
software written by Robert W, MeGwier Jr,
N4HY, for AMSAT. This software is
available only from the AMSAT software
exchange. Although tracking software is not
available from Encomm, Inc or Kenpro
Industires, Ltd, subroutines of the automatic
tracking program which apply to the
KR-001/KR-5400A combination are supplied
with the KR-001 for those who wish to write
their own tracking software.

Price class: $150. Contact Encomm ine,
1506 Cupital, Plano, TX 75074, tel
214-423-0024, for futher product and order
information. —Bruce O, Willims, WAGIVC

Fig 4—All fuel is stored in an isoiated
aluminum shed. This shed is near the rear
of my lot, and far from the house and
power shed. (You caught me leaving the
cans out!)

6) Keep at least one CO; or dry-powder
fire extinguisher ready for instant use when
handling fuel,

7} A flashlight with good baiteries is a
must, Two flashlights are better than one!

8) Check fluid levels and start the alter-
nator at least once a week.

9) If you have trees close to the house,
keep a small chain saw handy.

10) Use a small trickle charger to keep
the battery charged. R |

REINARTZ 2 TWO-TUBE RECEIVER KIT

(J Of all the receivers built by hobbyists in
the 1920s and later, the ““all-band?’? two-tube
receivers with plug-in coils were probably the
most popular. The Reinartz circuit, published
in QST (June 1921 and March 1922), was the
hest known. Now # replica of this famous
radio is provided in kit form. A stock of
authentic parts has been located in Australia,
but the supplies are limited.

The radio is mounted on a handerafted
wood base, and incorporates spiderweb-
wound, cotton-covered wire coils for four
bands: 560-1500 kHz, [.5-3.6 MHz, 3.45-8.0
MHz, 7.7-19.0 MHz.

Available exclusively from Dick Smith
Electronics, Inc, PO Box 8021, Redwood
City, CA 940063, tel 415-368-8844, List price,
$99.95.—Bruce 0. Williams, WASIVC




Product Review

Conducted By Bruce Q. Williams, WASIVC
Assistant Technical Editor

ICOM IC-;2AT 2-Meter FM

** Just how small can we make it?’” seems to be the theme for hand-held
transceiver manufacturers these days. The IC-x2AT is ICOM’s entry
into the tiny-little-hand-held market. While the rig certainly is small,

its features rival those of many full-size hand-helds.

Features

The rig has a wide frequency range; the transmitter
covers 140-149.995 MHz and the receiver covers
140-163 MHz, The high power output level can be any-
where from 1.2 W to 2.6 W, depending on the
battery pack in use. A dual-tone multifrequency
(DTMF) keypad and a subaudible tone encoder are

Hand-Held Transceiver

long as the transmit frequency falls within the 140-
149,995 MHz range. The new offset applies to aif the
operating frequencies from then on, and the new offset
is retained even after the power is turned off, The stan-
dard 600-kHz offset must be reset, if once changed.

A single-control on/orr voLume knob, a separate
sgueLch control, a TX LED, a TONE ON/OFF switch and
a CHK push-button switch complete the top-panel control
complement, The cHk control is interesting; when it
is pressed, the display and the receive frequency switch
to the transmit offset frequency selected by the rear
panel offset control. This is a handy way to quickly

included as standard equipment.
An internal battery provides
power to retain memory infor-
mation when the trans-
ceiver is turned off. The
owner's manual states that
the battery should last one
to two vears, and that
when the battery is dis-
charged the rig will still
operate normally, but will
not retain memory infor-
mation. ICOM recom-
mends that the
battery be replaced
by an authorized
service center, and
also  specifically
warns against disassembling the transceiver for
any reason. The days of *'no user-serviceable
parts inside” have definitely come to Amateur
Radie, atf least as far as pocket-size hand-helds
are concerned.
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Conirols and Indieators

See Fig 1. The operating frequency is
selected through three Up/pN switches on the
top of the transceiver. Each switch controls a
different tuning range step; the switches change
the frequency in 1-MHz, 100-kHz and 5-kHz
increments. Pushing the switch in one direc-
tion moves the frequency up by the selected
increment; pushing in the other direction
moves the frequency down. The 5-kHz ur/oN
switch also functions as a SCaN switch. In
SCAN, the frequency moves up or down in
5-kHz increments. There is o memory scan.
The Memory CHannel control selects the next
memory, either up or down.

Frequency, memory-channel number and
field-strength/power level information are
shown on a small fiquid-crystal display located
between the antenna connector and the
on/0EF voLume control. Four digits indicate
the operating frequency: A frequency of
145,450 MHz is shown as **5.45,” and a fre-
quency of 146,745 MHz is shown as **6.74°."”
A group of small dots to the left of the first
digit indicate which band segment you are on:
one dot for 140-150 MHz, two dots for
150-160 MHz and three dots for i60-
163 MHz. The five-section 1.CD bar-indicator
shows received signal strength and the trans-
mitter power level, either high or low.

A press-on/press-off switch on the left side
“of the p2AT controls a light for the display.
The light stays un as long as you are using the
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controls, and a timer turns
the light off if there is no switch activity for
5 seconds. The light switch is also used with
the UP/DN switches to change offset fre-
quency, or to reset the central processor unit
(CPU). The frequency offset can be changed

check the input frequency of a
repeater, or to confirm that the
offset switch is correctly set
without transmitting., The
TONE switch turns the tone
encoder on; the subaudible
tone is set by a six-position
DIP switch on the bottom
of the rig that is aceessible
only when the battery pack
s removed. There are 32 built-
in subaudible tones.
The x2AT has 10 memories for
operating frequencies, but the repeater
offset is not part of the stored memory
information, (ffset is controlled manually by
a + puplex/siMplex/ — nuelex switch on the
rear panel of the unit—a system that will be
familiar to anyone who has ever used an
1COM IC-2AT. Having to change the offset
when tlipping through the memories seems like
a minor annoyance compared to the con-
venience of having memories at all. The

from the 600 kHz defanlt to any frequency a3  HIGH/L.O0W power switch is located
ICOM IC-42AT 2-Meter FM Hand-Held Transceiver, Serial No. 03372
Manufacturer's Claimed Specifications Measured in ARRL Lab
Fregquency coverage:
Transceiver—144-147.995 MHz
(guaranteed); recaiver 140-
163 MHz; transmitter 140-
149,985 MHz. As specified,
Mode of operation: 16K0F3E. As specified.
Frequency display: Four-digit LCD. As specified.
Frequency resolution: 5 kHz. As spacified.
Frequency stability: 15 PPM at 0°C to 60°C. As specified,
Transmitter Transmitter Dynamic Testing
Power output: 1.0 W high, 0.1 W low. 2.2 W, high;
0.11 W, low
at 148.0 MHz (with BP-22}.
Spurious signal and harmonic suppression:
More than 60 dB. More than 70 dB.
See spectral photo,
Recelver Recelver Dynamic Testing
Receiver sensitivity: Less than 0.25 gV
{—12 dBg) for 12 dB signal + noise
+ distortion/signal + distortion. 0.16 uV at 146.0 MHz.
Squelch sensitivity: Less than 0.1 x4V (- 20 dBy) 0.08 pV min, 0.24 pV max.
Receiver audio output at 10% total
harmonic distortion: More than 0.25 W. 028 W.
Color; Black.
Size {height, width, depth): 46 x 23 x 1.1 In.
Welght: 12 oz.
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TRANSMIT INDICATOR
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Fig 2—Packet-radic TNC interface for the 1ICOM IC-x2AT and

Fig 1—ICOM 1C-x2AT top-panel controis and indicators. IC-2AT.
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Fig 3—Block diagram of the IM-2320 Digital Multimeter.

on the rear panel near the offset selector
switch.

In addition to the display light switch and
the PTT switch on the left side of the u2AT,
there is a Frequency LOCK switch near the PTT
switch, The F.LOCK switch disables the top-
panel controls so that the frequency cannot be
changed, but it does not lock the PTT to keep
it from being pressed accidentally.

Battery Power

With the BP-2] (120 mAh) battery pack,
shown installed on the transceiver in the lead
photo, the x2AT stands just over 4% inches
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tall. ICOM claims that this baftery pack
produces a transmitter output of 1.2 W on
high power, and that it allows operation for
2 hours.! The larger BP-22 (270 mAh) battery
pack extends the unit to 5% inches, provides
output of 1.6 W and allows vou to operate for
4.5 hours. [ found the operating times listed
for the battery packs to be on the conserva-
tive side; the rig has a special ““battery saver”’
mexde that kicks in if there is no signal received
or no switch operation for 30 seconds. This

1COM bases their time estimatas on a duty cycle
of 10% transmit, 10% receive and 80% standby,

cuts curreént consumption to a minimum
(6 mA, according to the manual). The trickle
charger supplied with the review unit charged
either battery pack in [5 hours, and the receiver
will operate while the battery is being charged.

Accessories

For longer battery life, or higher power,
[COM offers the BP-23 long-life battery pack
{600 mAh) that provides a 1.6-W transmitter
output and operation for 10 hours, and a
BP-24 high-power pack (also 600 mAh) that
provides an output of 2.6 W and operation for
eight hours. An afkaline battery holder (BP-20)



is available; ICOM claims 1.4 W transmiiter
output with alkaline batteries. A de-to-dc
converter (DC-25) converts 13.83 Vto 9.4 V tor
the rig, and you can connect the DC-25 to your
automobile cigar-lighter socket with a special
cable (1C-CP1). Although the furnished trickle
charger can charge the battery pack in 15
hours, an optional desk-top quick charger
{BC-50) can put a full charge on the battery
pack in one hour.

Base-station or mobile users can purchase
a speaker/mic or a headset {(either VOX or
PTT-switch headsets are available), and a belt
clip and carrving case are available for portable
use, The 2 AT uses the same type of two-pin

The g2AT is pleasant to use, The frequency
control switches are not too small, and the
rig itself has a very solid, comfortable feel in
vour hand, I think the rig is actually a bit roo
small with the BP-21 battery pack; I used it

mainly with the larger BP-22 pack. The dis—

play light is particulariy convenient for night
mobile use, as are the memories. I could work
most repeaters from my car using just the
“‘rubber duck’ antenna; when | connected the
rig to my ground-plane antenna at home, [
could hear repeaters from all over the area
and could easily work the WI1AW repeater 15
or s0 miles away.

Conneciing the p2AT for use on packet
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microphone and speaker jacks used on the
IC-2AT, so speaker/mics and headsets
designed for the IC-2AT should also work with
the u2AT. An external antenna can be attached
easily because 1COM has used a standard BNC
connector for the antenna connection.

Operation

I really enjoyed this little rig! [ took it just
about everywhere with me during the three-
week review period. 1 especially appreciated the
extra frequency coverage of the receiver on a
winter trip to the Adirondacks—I could get
instant weather updates from the {62-MHz
NOAA weather radio service,

radio was easy; | was able to use the same
keying circuit T used for the IC-2AT. [ had to
add an ac-coupling capacitor when [ used the
rig with an ABA PK-232, The circuit is shown
in Fig 2. The rig worked well on packet.

While the j2AT does not have off the bells
and whistles of some of the larger hand-held
rigs, it is amazing what ICOM has managed
to eram into this tiny package. lts features are
well thought out and easy to use. It's hard to
imagine that anyone would be unhappy with
this rig.

Manufacturer; ICOM America, Ing,
2380-116th Ave NE, Bellevue, WA 98004, tel
206-454-7619. Price class: p2AT, $329, BP-22

Spectral display of the 1C-x2AT operating at
144000 MHz with approximately 2.2 W
output power. Vertical divisions ara each
10 dB; horizontal divislons are each

100 MHz. The fundamental has been
reduced in amplitude approximately 26 dB
by means of a nofch filter to prevent
spectrum analyzer overload. All harmonics
and spurious emissions are at least 70 dB
below peak fundamental output. The
IC-u2AT complies with current FCC
specifications for spectral purity.

battery pack, $38, BP-23 batiery pack, $47,
BP-24 battery pack, $49, DC-25 de-to-de con-
verter, $24.—8ruce 8. Hale, KBIMW

HEATH MODEL IM-2320 DIGITAL
MULTIMETER

1 love kits! OFf course, I just like to build
things, but I feel that kits are challenging and
worthwhile for the average builder. Heath Co
has always offered a line of peripheral and
accessory items that are not only useful in the
shack, but give the builder a way of undet-
standing what is ““going on’” in the equip-
ment. In their normal kit development
process, Heath goes through a **proofbuild”’
phase. The first 10 or so kits for any design
are built by volunteers who report any and
all problems they encounter, as well as their
opinions of the items after construction.
When Heath offered me the opportunity to
participate in their kit proofing for the
iM-2320 Digital Multimeter (DMM), |
jumped at the chance,

The IM-2320 is a kit version of the SM-2320
Digital Multimeter that Heath has provided
in wired and tested form for some time, It is
similar in appearance to most of the hand-
held DMMs that have appeared over the past
few vears. I have never looked inside one of
these units to see what’s inside, so I was
interested in how they are put together. I am
very impressed with what T found in this unit.
The *2320 includes two circuit boards. Both
boards are of excellent guality—solder
masked, silk screened and with gold plated
traces. 1 was surprised to find that gold
plating or flashing is normal practice in the
IDMM business. Gold does not tarnish and
corrode, and provides long life for the switch
contacts.

The IM-2320 provides seven different
measurement capabilities: dc and ac volts, dc
and ac current, resistance, capacitance and
transistor gain (hgg). In addition, there is a
diode tester and a continuity checker that pro-
vides an audible tone if the test-point
resistance is 200 O or less. The ranges for each
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Table 1

Heath IM-2320 Digital Multimeter Specitications

Dc Voltage De Current
Renge | Resolution| Accuracy Overvoltage | Input Range | Resolution] Accuracy Voltage Overload
* Protection | Impedance * Burden Protection
a0 my] 100 vV j0.5% c?f De: 500 V.| 10 MQ. 200 A 0.1 gA | £{1.0% ot 250 mvV 250 mA
reading + Ac: B350 V. 20 mA 10 xA reading + maximum.| {250 V)
2V i mv 1 digit. De: 1000 V. 200 mA | 100 A 1 digit). fast-blow
20V 10 mVv Ac: TAOV. fuse.
oy o mv 0A | 10mA | +4i20% of 700 mv
reading + maximum.
Ac Voliage 3 digits).
Range Heso!ub‘oniAccuracy Overvoltage | Input
bl Praotection Impedance Ac Current
200 mV | 100 pv +{1,25% of De: 500 V.| 10 ML,
reading + Ac 950 V. lass than Range Resolution Accr:vracy go!tage Qverlaad
4 digits). 100 pF. urcten Protection
40 Hz to 20 mA 10 uA +(1.5% of 250 mV 250 mA
1 kHz. reacliipg + maximum.| (250 V)
2y 1mv |+(1.25% of | De: 100 V. 200mA | 1004A | 3 digits), fast-blow
20V | tomv | reading + [Ac: 750 V. 40 Hz to 1 kHz fuse.
200V 100 mV 4 digits). +{2.5% of 0 my
7RV 1v 40 to 400 Hz, 10 A 10 mA reading + maximum,
4 digits).
4G Hz to
400 Hz.
Aesistance
Range | Resolution| Accuracy Maxirnum Maximum Querfoad
* Test Open-Circuit | Protection Capacitance
Current Voltage Range Resolution| Accuracy Test
200 0 014 | +(0.75% of SmA. |26V, 250V deiV ac. Frequency
reading + 2nF 1 pF £(20% of | 300 Hz
- 4 digits). 20 nE | 10 pF reading +
2 k2 14 £(0.75% of 250 pA. 200 nF | 100 pF 4 digits).
20 ka 10 2 reading + 50 pA. 1.0V 2 aF 1 nF
200k 1000 1 digit}. 5 pA. 20 uF 10 nF
2 MQ 1 k2 500 nA.
+{2.00% of
20 MO 10 k@ &eadinq + 50 nA. “Add 0.5% It calibrated with supplied reference.
g di gifS) **Add 1.0% it calibrated with supplied refarence.
; : ***Add 1.5% if calibrated with supplied referance,

function and the accuraey specifications are
shown in Table 1.
The Kit

The kit includes several packets of parts,
separated according to board assignments. All
glectronic parts are of excellent quality, The
19 precision resistors T received with my kit
were of a rather dark gray color, and con-
sequently it was difficult to read the color
codes. Heath has advised me that the resistor
color has been changed in the production kits
to make identification easier.

The front circuit board is smaller than the
rear board, and mounts to the rear board by
means of the function-selector switch, Con-
nections between the two boards are effected
through the function-selector switch and a few
interconnecting wires. The piezoelectric
buzzer mounts on the front circuit board. The
liquid-crystal display {L.CD) mounts on a
small pedestal that is secured to the rear board
and positions the display properly in the front
panel of the case, The LCD is driven through
a conductive black ““foam’ connector from
the 1C on the rear board to the actual display.
There are very {ew Instructions about this
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assembly procedure, and I was a little concerned about putting this item together. My fears
were groundless, however—it works great!

Cirenit Description

Fig 3 shows a block diagram of the DMM. All inputs to be measured are directed through
the function range switches to scaling networks or to conversion
circuits, and then to the input of an analog-to-digital (A/) converter.
The switching, scaling and conversion circuits change all
inputs to a proportional dec voltage that is
usable by the A/D converter ( =200 mV
for all functions except ohms).
The A/D converter uses a
dual-slope ramp technique
to convert dc voltage to a
digital display in a single
MOS/LST  integrated
cireuit.

For voltage measurements,
the precision resistance divider
circuit scales the input to a 0 to
200 mV level before it is applied to the A/D
converter. A de voltage is applied to the A/D
converter directly after scaling. An ac voltage
is routed, after scaling, to an ac-dc converter
and the dc output is applied to the A/D con-
verfer input.

For de current measurements, the current flows




through & precision resistor and the resuliant
voltage drop is applied to the A/D converter
input. For an ac current measureiment, the ac
voltage drop is applied to the ac-dc convert-
er and that output applied to the A/D con-
verter.

Resistance measuremments dare made by con-
necting one of a series of precision resistors
in series with the unknown resistor. This series
circuit is then connected across a de voltage
source, and the ratio of the voltages across
the resistors provides a method of measuring
the unknown resistance.

To measure capacitance, a constant ac
voltage Is applied to the capacitor, and the
resultant ac current is detected. The current-
related voltage is filtered and applied to the
ac~dc converter whose output is applied to the
A7D converter for measurement.

Trapsistor gain {hpp) measurements are
performed by injecting a fixed de input cur-
rent to the transistor and then sensing the
tesultant amplified current through a shunt
resistor. The current-related de voltage is then
applied to the A/T) converter input,

To test dinde junciions and continuity, a
de current is applied at the test point. The de¢
voltage at the test point is then applied, after
scaling, to the A/D converter input. During
continuity tests, a tone is generated when the
test point voltage is low.

A Lo Bat indicator is included to show
when the 9-V battery is too low for proper
aperation. The 10 Bat indication occurs
when battery voltage is less than approxi-
mately 7.0 ¥, The DMM can still be used for
a short time; about 10% of the operating time
is still available before accuracy is affected.

Assembly

‘The total time to assemble the *2320 was
about four hours, | took 4 little longer than
you probably will. I measured the value of

New Products

OPTOQelectronics 1.3 GHz FREQUENCY
COUNTER

(7 The Model 1300H Frequency Counter is
housed in an anodized aluminum cabinet 32
x 4 » 1 inches in size. The unit has
self-contained, rechargeable NiCd batteries,
a signal measurement range from 1 MHz to
over 1.3 GHz, eight red 0.28-inch-high LED
digits and a BNC input signal connector.
Switches are provided for ac or batfery
operation, fast-slow gate time, high or normal
sensitivity and range select (1-500 MHz or
500-1300 MHz). Accuracy to +0.00001%,
+1 count, LSD is achieved with an RTXO
time base. Resolution is 1 kHz in 0.25 seconds
or 100 Hz in 2.5 seconds over the entire range.

The 1300H is equipped with interpally
installed NiCd batteries and a 117 V ac/
9V dc adapter for ac operation and charging
batteries. Optional accessories include
carrying case, probe and telescoping antenna.

each resistor before [ installed it. [ don’t trust
my old eyes with the color codes used on 1%
resistors.

1 bad no problems during the assembly
process, Heath's instructions are up to their
usnal standards, As a part of the proofbuild
program, 1 reviewed the manual for ervors
and inconsistencies. [ found none. The
assembly manual contains about 70 pages,
and the separately bound iHlustrations add
another 26 pages. That may seem to be a lot
of documentation for such a small project,
but believe me, it's all necessary, This is not
a simple kit to build, and the technical
descriptions provided in the manual are
axiremely helpful. Everything in the kit fits
where it's supposed to with no trimming,
drilling, filing or cussin’,

Calibration and Testing

1 calibrated the 2320 in accordance with
the manual’s ingtructions. A Zener diode, a
resistor and a precision 0.01 gF capacitor are
provided with the kit for basic calibration.
The exact voltage {to 1/100 V) of the diode
is marked on the envelope it comes in. With
the Zener diode in series with the resistor, and
across a 9 V battery, the DMM is calibrated
on the 20 V dc range using the Zener voltage.
Similarly, the capacitance checker is
calibrated using the precision capacitor on the
20 nF range.

I found that after calibration, the ac and
de voltage accuracies were more than
adequate for my ham shiack uses. [n fact, they
were more accurate than the small pre-
assembled DMM I’ve used for the past couple
of years. 1 did experience a problem with the
two lowest ranges on the capacitor checker,
however, I couldn’t get any reading on either
range, I followed the troubleshooting instruc-
tions, and disassembled the DMM more than

Designed and assembled in the US, it is
available from selected dealers or from stock,
factory direct from OPTOelectronics, Inc,
5821 NE 14th Ave, Ft Lauderdale, FL. 33334,
tel 305-771-2050. List price, $150.—Bruc
Williams, WASIVC ]

once for resistance measurements. | must
have spent three or four hours trying to find
the problem, | then called in the experts! |
took the DMM to the ARRL Lab and turned
it over to the engineers. They spent a like
amount of time in troubleshooting betore
giving up.

I finally called Heath. At their request, [
returned the unit for their evaluation. About
a week later, Heath called and said they
couldn’t find the problem either, and that
they had halted sales and shipment of the
DMMs until the problem was resolved. After
another week or so, Heath called and reported
that a hairlike shred of copper had formed
a bridge under the soldermask on the PC
board, shorting two contacts of the function
switch together. It was a random-type failure,
and not one that calls for any redesign or
engineering action. It was a tough bug to find,
though.

Heath forthwith returned my DMM,
calibrated and operating on all ranges and all
functions. | have used it continually in my
shack for the past several weeks with no
problems. | have compared its readings with
other similar equipment both in my shack and
in the ARRL Lab and find its accuracy is all
Il ever require.

Counclusions

I now use the IM-2320 as my regular bench
meter. Every other meter in the shack has
been retired—not thrown out, just retired. 1f
a problem ever develops again with the Heath,
| know that I can troubleshoot and repair it
without professional help. It’s that kind of
assurance that you get only from building
vour own test equipment.

‘The IM-2320 Digital Multimeter is available
from Heath Company, Benton Harbor MI
49022, Recommended list price:r $69.95.
-—Bruce . Williams, WASIVC )
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Hints and Kinks

Conducted By Bob Schelgen, KU7G
Assistant Technical Editor

ADD 160 TO YOUR TRAP ANTENNA

[Z1 The popularity of the 16¢-meter band in-
¢reases as we reach the bottom of the solar
cycle, Therefore, | wanted to add coverage
of the top band to my existing Hy-gain®
40/80-m trap dipole and developed an add-
on trap to serve that purpose. Perhaps some
other hams would be interested in adding that
band coverage to their trap antennas.

Fig 1 shows the general layout of a newly
constricted trap to accomplish the task, There
are no expensive components, and a little
labor can put you on 160 quickly.

Fig 2 shows how the trap portion of the coil
is adjusted. First, set a dip meter at your
favorite 80/75-meter frequency and couple it
to the end of the trap. Connect one end of a
100-pF capacitor 1o the feed-point end of the
roil, and use a needle 1o probe through the
¢oil insulation with the other capacitor lead.
Once resonance is found (indicated by a
current dip on the meter), unwind part of the
¢oil, drill the necessary holes, rewind the coil
and permanently mount the capacitor inside
the pipe.

Fig 3 shows the trap before i was mounted
on the antenna, Notice that 16 tap points are
shown for use in adjusting the loading
inductance,

Fig 4 shows how the trap looks on the end
of the antenna. In my case, there was room
for 21 ft 7 in of wire at each e¢nd. The
1850-kHz tap is $1 turns from the end of the
trap on my antenna. {(Four turns, about two
feet, on the coil seems equal to about one foot
of antenna length.) Using this information as
4 starting point, Jetermine the correct tap
point for vour antenna. (Make suce that you
pull the antenna up to its operating height for
cach SWR measuremeni—the resonant fre-
quency varies with height above ground.)
Remove the extra tap points once the correct
one is found, and solder a shorting wire
between the correct tap point and the end of
the coil. Weatherproof the new trap with a
liberal coat of spar varnish.

My antenna has a physical length of 143 fi
and an electrical length of 0.5 A.—FHarvey
Johanson, WOVYW, Milton, Wisconsin

VERTICAL-ANTENNA TIPS: RADIAL
MATERIALS, CONNECTIONS AND
INSTALLATION

(71 Aluminum-mesh gutter covers make good
radials for vertical antennas. They usually
come in 25-ft fengths and sesm to work well
in my backyard. The strips are rolled up easily
prior to lawn mowing, and they are con-
venient for portable operation. The strips are
easily cut, and they may be bent and crimped
together to make longer pieces.— Vince
Berkman, WOOES, South Jacksonville,
Hllinois

i I have a suggestion for connecting a
ground system to a tower or vertical antenna.
Copper wire fasteners (such as Servit® con-
nectors, by Burndy; see Fig 5) work well and
require much less work than drilling,
mounting and painting a circuit board or
piece of copper flashing. The nuts are made
in a U shape and screw down for a good
mechanical and electrical connection. [ have
been able to put as many as 20 small-diameter
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Fig 1-—--WOVYW's add-on trap for 160-metar operation. Close wind 84 ft (170 turns) of

no. 14 AWG TW-insulated wire on the 112-inch, schedule 40 plastic pipe (2-inch OD) form.
Remove 2 small amount of insulation on every eighth turn and solder on 16 copper-wire
tap points as shown. Plastic press fit (Ya-inch diameter] pins hold the end caps in place.
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Fig 2—lLocate the capacitor tap point for trap resonance (see text). WOVYW connected
the capacitor across 24 turns for 75-meter operation at 3800 kHz.

Fig 3—A photo of WOVYW's trap after
the capacitor is mounted inside the
trap and before final adjustment on
the antenna.

/"N“" . Fig 4—Dimensions for the finlshed
A -~ antenna, as used at WOVYW.
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Fig 5—A Servit connector from Burndy
Zorp can be used to ground radials,

wires in a single connector. A piece of flexible
braid attaches the wires to the tower. This
setup works well for me; it’s easy to install
and “‘dirt cheap.'’—J. Craig Clark, Jr,
NIACH, Greenville, New Hampshire

{3 Here’s an *‘invisible” method of con-
necting radials at a hub. Begin with a large
hoop made from 3/16-inch-diameter copper
tubing, but do not immediately solder the
ends together, Make the hoop large enough
to clear the antenna or tower base by about
12 inches when in place.

Clear the area at the tower base by lifting
the sod in sections and setting them aside in
such a way that you can remember the
location from which each section came. Next,
place the copper hoop on the ground and
center it around the antenna base. Use a small
length of larger copper tubing as a coupling,
and solder it in place to join the two ends of
the copper hoop. Prepare copper-wire radials
and install them with extra length at the
antenna end for connecting to the hoop.
Clean the radials where they contact the hoop
and solder the connections.

My system 15 grounded through a 6-ft
galvanized pipe driven into the ground a few
inches from the hoop and in line with a tower
leg. A copper ground strap is soldered to the
hoop and clamped to the pipe. The strap is
wrapped around the pipe and fastened to it
with a stainless-steel draw-up bolt at ground
level. I wrapped a l-inch-wide aluminum
strap around the top of the pipe (it protrudes
6 inches out of the ground) and secured it with
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Fig 6—W5LAN's 2-meter moblle antenna.
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Fig 7—A schematic of KA1PL's phona-patch box. Use shielded cable for the audio lead.
KA1PL mounted the mic sockat, phono jack and resistor in a 2 x 23 x 1V-inch meia

box.

another stainless-steel bolt. The other end of
the aluminum strap is fastened to the tower
leg with a third stainless-steel bolt,.—Floyd B.
Gribben, VEJXN, Burnaby, British Columbia
[71 Vertical antennas need vadials to perform
well. While it is work to install the plate which
connects the radials to the antenna, that job is
insignificant compared to the task of spacing
and planting many radials of various lengths.
With a little assistance from a fellow amateur,
a gasoline-powered grass edger and a wheel-
harrow with a large rubber tire, however, the
entire bunch can be laid in one day. [WBSLIE
refers here to the type of grass edger that cuts
with a blade, rather than a flexible cord.—Ed.]

First, use the grass edger to cut a slot (about
2 inches deep and 1/8 inch wide) in the ground
for each radial. You can start the blade into
the ground very close to the antenna if you
cut the slots as you pull the edger backwards.
Then, place one or more radials in each slot.

Once the radials have been (aid, usc the
wheelbarrow to close the slots: Fill the
wheelbarrow with enough weight so that the
ground closes, sealing over the wire, as the
rubber tire rolls along the slot. 1 buried the
coax to my antenna using the same procedure.
This process works better if the ground is
slightly damp. Because the grass is barely
disturbed, it takes but a couple of weeks to
regain a natural-looking lawn.—Dale M.
Ludwig, WBRIJE, Keokuk, lowa

A HORIZONTALLY POLARIZED
2-METER MOBILE ANTENNA

[2] Other amateurs may be interested in this
mobile antenna [ use for SSB operation. Mine
is mounted on a mast 19 inches above an old
“mag mount.” When leaving the car, I simply
place the antenna and mount in the back
seat—out of harm’s way.

Brass tubing is available in some hardware
and hobby stores.? It comes in sizes from 1/16
to 21/32 inch outside diameter (OD), in
1/32-inch steps. Each size slip fits within the
next [arger size. It is useally sold in 12- or
36-inch lengths.

The antenna is made from two 12-inch
lengths of 5/32-inch tubing and two 12-inch
lengths of 1/8-inch tubing. A V-shaped
horizontal dipole is formed when the tubes
are mounted through a short piece (6 inches
or sa} of 7/8-inch OD plastic pipe (see Fig 6).

You can also mail order the tubing from Small
Parts Inc, PO Box 381736, Miami, FL 33138.

[ made it V shaped to reduce the overall size
and provide a better match to my 50-Q coax.

Begin by drilling two 5/32-inch holes
through the plastic pipe at right angles to each
other. (Position one hole slightly below the
other so that the dipole elements cross inside
the plastic pipe without touching.) Enlarge the
holes of two solder lugs and force each over
one end of the 5/32-inch tubes and solder
them in place. Push the other end of those
tubes through the holes in the plastic pipe
until the solder lugs are flush against the pipe.
Strip the end of a length of coax, then solder
the braid to one solder lug and the center con-
ductor to the other. Use sealant to weather-
proof the coax end and feed point.

The antenna is adjusted to resopance by
sliding the 1/8-inch tubing in and out of the
targer tubing to achieve minimum SWR, If
the fit is too loose, nick the end of the smaller
tube slightly with diagonal cutters, and force
it into the larger tubing. After performing the
adjustment, cut the smaller tube to a length
that leaves about an inch inside the larger tube
and solder it to the larger tube. The element
lengths on my antenna are about 2(1.5 inches
each, and the SWR was near unity over most
of the 2-meter band, with a slight rise at the
high-frequency end.

My antenna was once mounted on the mast
of an existing HF mobile bumper mount. It
worked well in both locations, but [ prefer
the mag mount.

I have used this antenna, on numerous o¢-
casions, to maintain contact with my XYL on
trips of 150 miles or so (with an 30-W ampli-
fier at each end and a 45-fi-high 12-element
beam at the fixed station).—Marland M. Ofd,
WILAN, New Boston, Texas

EXTERNAL TS-830 PHONE PATCH
CONNECTIONS

{1 Here is a simple external phone-patch
mixer for those who bought a Kenwood
TS-830S only to find that the phone-patch
input to the microphone circuit had been
eliminated, Wire the connections as shown in
Fig 7. To simplify wiring at the connectors,
divide the shield wires of the coax into two
groups and solder them into pins 3 and 4 as
shown. The resistor value is not critical, but
should be as shown or greater. The normal
MC-60 microphone output is not reduced and
the Heath phone-patch transmit gain (using
the high-impedance output} is set at about
§.—J. T. Kroeneri, KAIPL, Barrington,
Rhode Island HEE ]
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HF WEFAX FOR THE IBM® PC, PCjr

AND Cé4 gt X3IBC WEFAX,BAS
L ]
I Elmer Schwittek’s WEFAX program just | 25 |
wouldn’t work with my setup.! The printer LY CLEAR, GHFSSP
behaved erratically and the line timing was S§ KEY OFF:CLS
off. After modifying the machine language 6# LOCATE 1¢,33:PRINT "Is printer ON? If so, please"
code to the standard IBM dot-matrix format 7 LOCATE 14,28:PRINT "preass any key to continue...."

{ESCL 192 3, for a 960-dot line}, the printer 8¢ IF INKEY$ = "" THEN GOTO B¢
behaved, but the timing values still resulted | 9¢ ¢LS

in a smeared picture. i don’t believe the!jming 144 LOCA'I"E i3 .54 : PRINT :Loading FAX px.‘ogr&m: tasanessa e .:
difference is caused by computer clock fre- 114 LOCAEE 15,24 ; FRINT "Check to dee if you're on USB...
PP . 126 TPY = 124 'PIXEL SIZE (HORIZONTAL RESOLUTION)

quency differences as Elmer speculates, but 138 TLE = 3§ 'TIME BETWEEN SUCCESSIVE LINES WITH 1 BEC. = 2P. MUST
ts caused by printer clock speed differences. 148 'BE MULTIPLES OF 18. (VERTICAL RESOLUTION)

in his article, Keith Sueker points out the 158 TYL = @ *YOUR VARIABLE FOR FURTHER DEVELOPMENT
problems with printer timing differences and 168 DEF SEG = &H2FAP
came up with the really unique idea of just 178 FOR £ = # TO 463
stuffing the data bytes down the printer line ;ﬁgg ;:xAg‘ g t POKE #,G
at a very precise rate controlled by the com- . o ng ) .
puter’s crystal-controlled clock.” Then, you 2?2 ggg F = 464 TO 2454 : PORE ¥,255 : NEXT ¥
canconstn_lctad;lay!oop to run out just as 228 LOCATE 6,22 : PRINT "IFf FAX audio signal i present, press"
the next hne of data is ready to begin. 23§ LOCATE 7,22 : ERINT "'G' to atart copying (to SYNC you”
Schwittek used the standard printer routine 24¢ LOCATE 8,22 : PRINT "must press 'G' during BING ticks)."
that only sends a byte to the printer after it 5@ LOCATE 13,24 : PRINT "To stop FAX copy, press SPACEBAR"
says it’s ready—-hence, introducing a delay 269 LOCATE 18,26 : PRINT "To begin again, press 'RUN' [ ¥2 [
not controlled by the computer’s crvstal- 189 K = §
controlled ciock. ‘There are advantages to 259 CALL % (TPX, TLZ, TYY)
using this standard printer routine because it ;f: Egglg;'z;R;(gﬁ_éﬁai P oLt B4.8
automatically adjusts the feed rate to exactly 3ZP DATA &hS5,5h8B,&hEC,&hBB,&hT76, KhiA, S0AB, Shis

what any particular printer will accept, but | 535 naTA &hs#,sn8E. 6076, 5h08. &h8B . GhB4. 4b5H . SA8E
as Sueker notes, it sure upsets the line-to-line | 34p DATA &h76.&hP6, 6085, 8hB4, ab5p, &hBE.&h17 . &h2F
timing. There is a straightforward way around 358 DATA &h8E,&hD8,&h8F,&hP6,4h09,5000, &h8F, 4h6
this apparent dilemma: That’s to do all the 36@ DATA &hit7,5h@d,&h8¥F ,6hP6,&h95, k00, 6hBA, &hEp
““data line’” timing from the first of each data 379 DATA &h#9,4hB4A,&ufd, 5hBH,5018,4000,5h017, 5084
line to the start of the next data line, without 23; gﬁ'i ::gg-:ggg-:;f; -::gzszzé;.:Eg;.:ﬂg,ztgg

a A L - T i ~ » - ] > » » -
?;gg;gf“;tb:tﬂw““"mmmmentemgm“’ 4$6 DATA &h17,&hB4,&hOP,&hBE,4h32,&hCD . &h17 . 6hE4
g . . ] 419 DATA &h6®,5hCD,&h16,5h3C,ah67,.5074,6h06,5h3C
E\ﬁostrcomputte.rsha"t?gﬁepaflatﬂﬁlmﬂ”hlg 426 DATA &h47,§H74,&h02,&h75,50F2,5hB9,50FF, 4hpp
used for a time-of-day clock, soun 439 DATA &hBA,&hP1,&L02,&HEC,5h3C, &ha80, 4076 .60E8
synthesizing, and so forth. This timer runs 449 DATA &hE2,&hF6,&hbf,&h36,&hES,5h43,60E9, &h5C
““off-line” without its count being affected 459 DATA &b01,&hBP,&h1B,&hES,&hF2,80p0,5hBE, 8h4C
by other code execution. The program just 460 DATA &hES.&hED.&hlﬁﬁ,&hBﬁ,&hCﬁ.&hEB.&hEB,&hﬁﬁ
sets the count to zero at the beginning of each Zgg DATA &hBd, 4hP3 . &hES, &hE3, S0P, &hB4. £hO1,5HBY
ﬁfl: l}lf:e;r‘:;ca‘;“‘;iglb‘;ﬁr?gc;ﬂz i%ﬁg: 490 DATA &h@¥.&h$P,shBA, &ho0, shOP, 600D, Sh1A, hEY
and waits for it t b the pred ined S@¥ DATA &hfid,shA2,5b08,4hB0, 4hBY, 50CH, &hP3, 4LAB
ﬁge t‘;al{tl:egé;y(? ;e:e‘éond:%‘;ee:gmﬂﬁd 51¢ DATA &h3E,5h@1,50H0,5hBA, 5hp1, &he2, &REC, ZhDP
-to-li . -third- 528 DATA &RD$,&hD@,&h55,&h68,5h47,5h51,&h88, hpE
line WEFAX). Then the program resets the 539 DATA &h¥5,6h@P.&hE2,&hFE,§k59,&hEZ, LEC, ShES
timer to zero and off it goes again. Instead S49 DATA &hAl,&hPP,5hB9,5h060,&h#3, 5hEB, &03H, &1
ofthrceintcﬂockj_ng adjust_m_entsthatchangc 356 DATA &h@g,&hBA,&4hP1,&n@2,5hEC, 5hDd, 4HDP, &kDY
i s you hae s cne—and ¢ | 343 B34 1SN En e s ot

c 2 H » » » 2 + &h3 o& -&
*h%ﬁfélgfsoafgstgﬁgémt computers | | 580 DATA Gh8B,8h3E,5hB3,&hoB,&hAD, &hdD, PN, LhE2
have (an IBM PCjr and a C64), the timer 594 DATA &hFB,&hF6,5hE2,5hP1,&hC7,5hBA, shEP, &hHp
J ’ 69% DATA &hBY,&hPS,&hfH,5hBA,&h45, &h68,8hES, 507D

counts were set based on the published fré- | g1y paATA sh#p.sh47,&hE2, SLFT ShPE, 6006, GhY . ShOP

quency of their clocks, and needed no adjust- 629 DATA &h8P,&h3E,&hPd,4hd0, 6004, 5074, 6085,5hES

ment. With this arrangement, you can change 638 DATA &h59,&b@@,&hEB,5h98, 4080, 5hgD ,5hES, 5067

to aother FAX formats (60 LPM or com- G40 DATA &hPP,&hBP,&0PB,6hES,8h62,8h00  &hAl, shil
r

mercial pix) by changing only one number. 22: DATA &nP@,&h8B,&hOE,EhF3,4hPf,5hA3, 6003, Ghod
- 3 » * . » L] »
ggciheB;Bxsi&;‘ i: affs‘ti ;t‘;é’;“;_gggg 678 DATA &h89,6bPE,5h$1,&hf6, 4B 4. 4h01,&0C0, &h16
O 688 DATA &h74,&hPC,50BP,5h@0,8hE8, 56049, 5080, Lhig
698 DATA &hfA,&hES8,5h4d, &hP,5hEB,sh1A, 6hES, h1E
7EP DATA &hE8,&h3D,&h0f,&hE0,&h4C, 4hES,5h318, 8had
71§ DATA &bBP,&hCP,5hES,&h33,6h¥H,5hE0, 5003, 5hES

1E. Schwittek, “"HF WEFAX On the IBM PC,” 720 DATA &h2E,5h#¢,54hE8,5h16,4080,5hEY, &h4F, &LEFF
Technical Correspondence, QST, Dec 1986, 736 DATA &hBP,&hPE,&hES, &3, 4000, 8hES, shIE, L0O0
2 PR.48AT. ) 74% DATA &h9d,&R9%,5h99,&08C,4hDY,&h8E, &hD 8, 8h5D
K. Sueker, _Rea!-Tumg HF WEFAX Maps on 750 DATA &hCA,&h86,6hB@,&hB4, &h@H, &hGD,&h1A, &h3B
gpufgggt”x Printer,” QST, Mar 1986, 768 DATA &h16,&u87,5hB0,&h75, khE6.6hE4, &h@1, &hBA
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execution) to 20 ticks per second, you can use
all the standard BIOS routines for the entire
program. This helps the program work with
other iBM PC-compatible computers, and
with most any 8-dot-high dot-matrix printer
that uses the CHR$(27); “L°"; CHRS$(ni)
CHR$(n2) format for commanding 960-dot,
graphics-mode printing. Of course, the printer
must accept data fast enough to finish before
the next data line is ready to start, If it
doesn’t, you can move the start of the next
line out by another !4 second (10 ticks), or
use Sueker’s trick of force-feeding the printer
to speed it up a little.

The program shown in Fig [ is designed to
be used with the receiver in the USB mode.
Memory above the first 128-kbytes of RAM
is used to store the machine-language code so
it is compatible with the PC and PCjr. (The
PCijr has about half the execution speed below
this area as it does above.} If your machine
has only 128 kbytes of RAM, change line 168
to DEF SEG = &h1Fp4, and change the last
jtem in line 34@ from &h2¥ to &h1F. Doing
this with the PCir will require the pixel count
(line 128) to be changed to 64, and depending
on your printer speed, may require a longer
line timing in line 3@}, or a TP % of less than
6@. This program has been checked out with
two IBM-compatible printers, the Seikosha
SP-10001 and Okidata’s Okimate 20. The
printer DIP switches are set to eliminate
automatic line feeds.

Some IBM PC-compatibles may require
adjustment of the pixel dwell time, TP%.
Also, the clock divisor value may need
trimming. The divisor’s LSB is the 7th data
item (&h®B) in line 918, and its MSB is the
third data item (&hE9) in line 928, That is,
the divisor is &hEOB (59659 decimal). If the
picture leans to the right, the divisor is too
large—make it smaller. If the picture leans
to the left, make the divisor larger. With an
adjustment fineness of | part in approxi-
mately 60,000, you can get right on.
Incidentally, they don’t always get the
pictures straight on the sending machine, so
check for right angles on grid lines as a final
check.

There are some programming tricks that
are easy to do. You can change the pixel dwell
time downward and go every other line (TP%
= 6@ to 85, TL% = 20) and get a blown-up
view of part of the map with better resolution.
in a practical sense, the usable resolution is
often lmited by propagation anomalies
{multipath), however. Incidentally, you can
connect to port &h2@1 of the computer by
attaching the wires from the demodulator
across the black push bution Joystick B

This picture section is leaning to the right,
and unwanied line feeds were inserted
during reception. The extraneous line feeds
were caused by the presence of an
unneeded—for the Epson FX-286—printer
command: see text.

contacts on an [BM joystick, being careful
Lo locate the ground connection. This relieves
vou from having to find 2 DB15 connector.

1 also have Commodore 64™ WEFAX
programs available for both 8-dot-high (480
and 960 dots across) and 7-dot-high (480 dots
across) printers, These programs include disk
storage modes, screen modes and real-time
printing modes. The &-dot modes are for the
same |BM-compatible printers mentioned
edrlier; the printers are connected to the C64

The top part of this photo shows the —
picture section now leaning to the leit and
squashed because of a change in the MSB
of the clock divisor. The next three picture
slices depict how altering the LSB of the
clock divisor begins to open up the picture..

770 DATA &h#0,.4h@P,LhCD,&0lA,&h03, 5090, 6034, A0FF 858 DATA
780 DATA &hB4&,&h$P,&hCD,&017,&hC3, 54080, 5hA6, 5ha0 868 DATA
798 DATA &LPJ,sh00,s0P9,shd@, 5hid, khod, &0)P ., &hid B7H# DATA
g@# DATA &h@#f.&h0d,&hPd,5hES,8hP3,6080, 6haf, &hiD BEP DATA
§19 DATA &h@@,&hpd,sh@p,&hfd,ahdd, &hpd,&hBY, &h2H 899 DATA
g2 ° of@ DATA
83¢ DATA &hEB,&hDD,&hPF,&hBP.&h2P,&RES,&hDE, 4hFF 91¢ DATA
240 DATA &hB®,&h4B,&hEB,6hD3,&hEF, 5hBH,&h33,40EE 928 DATS

&hCE, &hFF,&hB@, 4042 ,4hES, 4hCY, &hFF,&0BY
%h43,&hEB, 5004, hFF,&hBY, &h20, &hES, &hBF
%h¥F,&hBd, 5057, 4hES,&hBA,&0WFF, §hBH, R4S
&hE&,&hB5,&bhFF,4hBP, §k46, KEB, GhBH, LhFF
&hB@, &h4l,&hEB,5hAB, hFF,&hB0, 5058, 4hES
&hA6,5hFF,&hBf,&0PD, &hES, &hALl, &hFF,&hBY
&hPA,EhEB, &h9C,&hFF,&hC3, 5hEP, 008, GhES
&héd, 4hBEP,&hEY,5hES, 8h4P, &REI, &h 99, &hFE

Fig 1—WFX, an HF WEFAX program for the IBM PG and PCjr. As shown, this program works with the Seikesha SP-1000l, Okidata

Okimate 20 and |BM Proprinter printers. With some modifications (see text), the program also works with the Epson FX-286 operating in

the Epson mode: other FX models should aiso work with the changes shown. Depending on the computer clock speed, one or two pro-
gram byte values may have to be changed (see text} to abtain proper line timing. Similar programs, written in machine language and

dasigned for use with the C64, are available from the author.
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+~ The divisor is now correct, and the
picture lines are vertical. However, this
picture was received out of sync with the
sanding station. That accounts for the gap
off to the right at the top of the picture,
and the small section of picture information
on the right-hand side. Also, the top part of
this picture was captured while using the
standard clock speed of the computer;
furning on the turbo mode expands the
picture horizontally as shown at the bottom.
The terms “horizontal’ and *‘vertical”
might be confusing here. That's because
many pictures {such as this one) are
received rotated 90 degrees. If you want to
save a particular picture received out of
syne, you can ‘‘cheat.” Use a sharp knife
or razor blade to cut the picture, then
pasie it together on another sheet ot paper.

Using WFX With the Epson FX-288 and IBM Proprinter

When Ben’s program and accompanying printouts arrived, |
was so impressad, | couldn't wait to try the program with my
setupl Would it work? I have an Epson FX-286 printer and a
PC clone, a Microproducts Intemational XPC-XT turbo model.
By setting three DIP switches, the FX-286 is capable of
cperating in two modes: Epson and IBM Proprinter. The
computer’s turbo mode allows it to run approximately 409%
faster than a standard IBM PG,

Initlal results proved only slightly disappeinting. First of all, |
was getting unwanted line feeds between the printed lines. I
determined that was caused by the ditferences in the printer
codes required by the Epson and IBM Proprinter. Switching to
the Proprinter mode eliminated the extraneous line feads.
Once that was taken care of, | saw that although the copy was
good, the entire picture was leaning to the right, {This
indicated a general timing problem, one not related to the use
of standard PC speed or turbo speed.) Changing the value of
the seventh byte in line 919 (the low-order byte of the clock
divisor) had virtually no effact in eliminating the skew. | then
changed the value of the third byte in line 920 (the high-order
byte of the clock divisor). | knew I'd hit the jackpot because
the picture now slanted to the left! Following scma empirical
determination, | arrived at values of &hES for the high-order
byte and 8hEC for the low-order byte ot the divisor. The
picture lines are now perfectly vertical.

If your pictures are slanted one way or the other, you may
need to use different byte values than those in the original
program or those I'm using. (See the accompanying figures for
sample printouts | obtained during exparimentation with WFX.)
First, try manipulating the valus of the low-order byta. if that
doasn’t bring the desired rasults, alter the second byte vaiue,
then play with the value of the low-order ‘byte until the vertical
lings in the picture are straight,

The next step was getting the program to work with the
FX-286 in the Epson mode. That was done by changing bytes
4 through & in line 390 and bytes 1 through 7 in line 400 to
&h80. The &h90 is a NOP code (a do-nothing) that replaces
the ESC 2 printer command included in the original program.
With the Epson FX-288, the presence of this command causes
axiranaous line feeds (it's the 1/6-inch line feed command} to
be generated even with the DIP switch set to allow carriage
returns only. The madification described here should permit
WEX to work with printers that operate similarly.

Ben supplied the program operating under DOS 2.1, | tried
WEX using I[BM PC DOS 2.1 and 3.1, BASIC and BASICA. All
combinations worked without a hitch. t's not necessary to load
GRAPHICS.COM betore running WFX. Let me warn you that

some TSR (terminate and stay resident} programs such as
Borland’s SideKick won't coexist peacefully with WEX in its
unrnodified form. During initial tests, you should boot with a
“clean” AUTOEXEC.BAT file (don't load any TSR programs).
Once you have WFX running properly, you can experiment to
see which TSR programs will behave themselves with WFX.
You can get WFX and SideKick to get along by changing line
1680 to DEF SEG = &h1Fg® and the last byte in line 340 to
&h1F,

Kicking my PC clone into turbo mode simply expands the
picture horizontally (or vertically, if the pictura is rotated
90 degrees as many are). Such a procedure won't provide a
cotrect aspect ratio, however, and circles will become ellipses.
Using turbo mode is & “quick and dirty” way of getting some
magnification, though, and dossn't require any program
changes. With TP% = 84 and TL% = 20, a propetly
magnified section of the picture is obtained.

Make sure you have a good supply of paper and ribbons on
hand. If you do a Iot of WEFAXing, you'! need 'em! Because
the pictures are created slowly, you'll need to set aside a
period of free time to experiment with the program, i you're
not immediately successful. That free time should be
scheduled during perlods of good signal reception. For
instance, 1've found the hours betwaen 10 AM and 2 PM
Eastarn to be usually reliable for picture reception on
8080 kHz during the winter months (this is being written in
January). But, I've oceasionally had some good results during
early moming and evening hours, too, an 3357 and 4271 kHz.
It you have a transcsiver with memories, store some WEFAX
frequencies in a fow of them for easy cali-up at any time (see
Sueker's ariicle for a fist of frequencies).

A few seconds may elapse hetween the time you press the
G key and printing takes place, i your printer is equipped with
a large buffer, Lastly, if you're lucky enough to have a four-
character call sign, you can readily substitute it for Ban's,
We'll leave that littte exercise for vou to work out.

The demodulator described by Sueker is available from
A & A Engineering, 2521 W La Palma Ave, Unit K, Anaheim,
CA 92801, tel 714-952-2114. A change has been made to the
original circuit to allow it to be used with virtually all types of
computers. Bare boards are $9.85; kits, $28.15: assembled
and tested units, $39.85. If you need a power supply for this
project or others, A & A also sells several models; the no. 137
{$32.95) Is recommended by A & A for use with the
demodulator. (See New Products, Feb 1987 (ST, p 43).
Please add $2.50 for shipping and handling charges.

—Paul K. Pagel, N1FB, ARRL HQ
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Finallyl One example of what we've been looking for!

through a Cardco (+ () interface. While |
was unable to stick to standard printer
routines in the real-time modes, thereby
lowering the probability of the programs
working with all printers, 1 do have real-time
modes that have worked with the Garilla
Banana, TRP-100, DMT-105, Seikosha
SP-10001 and Okimate 20 with various com-
binations of Cardco and Xetec printer inter-
faces. So far, getting the MPS-803 printer to
work in real time has eluded me, but that
printer does work in all other modes. Since
it's unwieldy to publish all these programs,
I offer them on disk for a $5 copying and mail
fee, or vour disk and a stamped, self-
addressed disk mailer.

If you already have the Schwittek program
on disk, it is probably easier to enter the IBM
PC BASIC program listing of Fig 1 as a
modification, | would appreciate any feed-
back on other computer and printer combina-
tions that work with this program.—Ben
Vester, K3BC, 492! Bonnie Branch Rd,
Ellicoti City, MD 21043

Note: Alt correspondence addressed {o.this
column should bear the name, call sign and
complete addrass of the sender. Please include
a daytime telephone number at which you may
be reached if necessary. HEE=)

Feedback

] Author Mike Masterson has forwarded
some reader feedback on his article, **Three
Fine Mice-—MOuSeFET CW Transmitters,”
Dec 1986 QST. On p 20, the text in the second
column, eighth line, should read **. . . voltages
and acts with C15 to provide a. . .” Also, C15
of Fig 1 (pp 20-21) is the 0.1 pF capacitor
in sertes with the gate lead of Q6, and is located
between R3 and the 2.7 k{2 resistor. Lastly,
Mike notes that he wound L1 (for 40 meters)
with no. 36 enameled wire {not no. 28), and
that it would be easier to use no. 36 enameled
wire for both 80- and 40-meter L1 coils.

[J Author Al Ward has pointed out an error

[ e 1
e WERTE . Y
- - Ml O~ — —— WL
[

[ —

“Monolithic Microwave

in his article,
Integrated Circuits, Part 2,” Mar 1987 QST.
On page 27, Fig 12, the gain curve labels are
off by 10 dB. A corrected Fig 12 is shown
here.
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What’s Going on
in the New
Novice Bands? |-

;%Eouc‘ﬂewmﬁf""’féﬁéi%

Now that you can communicate
using voice, code, data and image |-
modes, what frequencies should

you use to contact other hams -
doing the same thing? Here's what [
you need o know to be sure you
and your friends are on the #

same wavelength.

By David Newkirk, AK7M

vou’ve been feeling more than just a

little bit ““‘enhanced"” since March 21,
vou're not alone: Civer 166,000 other
Novices and Techs are in the same boat!
Technicians, vou’re set for additional
I0-meter fun with data and phone.
Novices, you've got voice, data and image
transmission privileges in addition to code.
In fact, vou've got over 90 fimes more
spectrum space to explore now (see the side-
bar, **More Novice Frequencies Than Ever
Before”). You can even get involved in
operating through repeaters. And as word
spreads about Novice Enhancement, you'll
have a lot more people to contact in the
Novice bands—not only more Novices, but
hams of higher license classes eager to be
in on the fun.

Y our new privileges put you in a pleasant
predicament: You have many more
operating alternatives than you had before.
More choices mean that yvou'll have to
make a few decisions each time you fire up
your station: Which operating mode should
you use? Which band? Frequency?
Hmmm, those new and expanded Novice
subbands seem so wide that a person might
get lost up there and never be heard from
again! Are you going (o have to search all
day for a contact or call CQ for three
weeks?

Good news! There is structure in ham
daoings on the new Novice frequencies. You
won 'f have to worry about rattling around
in uncharted territory or about trying to
make packet radio contacts where every-
one else is operating FM voice. You can
find your local 220-MHz repeater without

I f you're a Novice or Technician and
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consulting a fortune-teller! In fact, getting
a handle on who’s doing what—and
where—in the new Novice subbands is
easy. All you need to know is a ltele bit
about authorized emissions, subbands,
informal agreements and band plans. First
off, then, let’s take a closer look at your
new emission privileges and figure out what
to call them. They're really very different
from the good old Morse code.

YOUR NEW EMISSION PRIVILEGES

Before G001 UTC on March 21, 1987,
your choice of operating mode was pretty
much limited to Morse code. If you got
tired of code operation, you could switch
over to the code. If this got to you, you

————

sy

More Novice Frequencies Than '

Ever Before

- Here's a “before and after” look at
. how the Novice bands grew at 0001

UTC on March 21, 1987 '

Band Width © . Width

. Before .. After
3.7 Mz S0 kHz - S0 kHz
7.1 MHz 50 kHz B0 kMz
211 MHz 100 kMz . 100 kHz
. 281 MHz 100 kHz - 400 kHz
2821 MHz unavailable 1.81 MHz
1270 MHz unavailable 25.00 MHz
7 Total 300 kHz 27.41 MKz

Widths in bold show where Novices
Eained spectrum space through Novice
nhancement. Yes, Novices, you now
- Have over 90 fimes more spectrum space
- than you had before. Technicians, get set
-for data, phone and fun on 10! The pext
- step? Putting your new frequencies to

proper use, See the text for how.
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could always try. . .the code! No longer are
your options so limited. Now, depending
on which band vou choose and which fre-
quency you use within each band, you can
operate using voice, data and image modes
in addition to code.

These new modes can stand a bit more
explaining, since there are several ways of
accomplishing each of them. For instance,
“voice’ can mean FM (frequency modu-
fation) or SSB (single sideband}. This is
pretty straightforward. 1t’s when you get
set to send print, computer data and images
that your options regily take off.

“Data’ can mean RTTY ({short for
radiotelerype and often pronounced as
“ritty’), AMTOR (amateur felex over
radio, a special error-correcting form of
RTTY) or packet radio. Packet radio—a
means of sending computer data via
radio—is called “*packet” because the com-
municated data is sent in precisely for-
matted bursts, or peckets. (Splitting data
communication into just three categories
still doesn’t tell enough of the story for true
data communication hounds. For instance,
there's more than one **{lavor’ of RTTY.
RTTY enthusiasts further characterize their
radioteletype operation by specifying which
code—Baudot or ASCII—they use to send
teleprinter data. You caa find out more
about data communication in The ARRL
Operating Manual, The ARRL Handbook
and The FCC Rule Book, &l available from
ARRL or vour local dealer.)

Novices can get involved with image
communication on FAX {facsimile), 85TV
{slow-scan television) and FSTV (fast-scan
television). FAX communication is so
named because it usually involves the
generation of a duplicate, or facsimile, of



a transmitted document, photo or map at
the receiving end of a FAX contact. The
“‘slow’’ in slow-scan television comes from
the fact that SSTV systems take 8 seconds
to send one still picture. Fast-scan TV is
what you're seeing when you watch your
favorite television programs. For more
about image communication, see The
ARRL Handbook, The ARRL Operating
Muanual and The FCC Rule Book.

There you go—plenty of modes to play,
communicate and experiment with. Next,
let’s figure out where these various activi-
ties are likely to be found in the Novice
bands, and why they’re not likely to be
found just anywhere.

SUBBANDS, INFORMAL
AGREEMENTS AND BAND PLANS

During your Novice license studies, you
were introduced to the radio spectrum—
part of the electromagnetic spectrum—as
a lirnited resource. Limited? Well, the radio
spectrum isa’t limited in the same way as
i a natural resource like coal or iron; we
don’t “‘use up”’ frequencies by operating
on them. But it is true that only so many
radio signals can coexist in a given stretch
of spectrum before they begin to interfere
with each other. So, in this sense, the radio
spectrum i a limited resource.

Unlike what we can do for gas or oil,
though, we can’t prospect for new radio
frequencies and mine them. (We wish!)
Instead, we have to find more efficient
ways of using what we have. If we want to
put twice as many stations in a band on
Saturday as were there on Friday, we've got
to embrace or invent—and practice—new
radio techniques allowing greater ‘*popu-
lation density’* on that band. If we want
to use several different transmission modes
side by side in a limited Amateur Radio fre-
quency allocation, we have to find a way

to agree upon a plan allowing evervone in
that band to do their thing without stepping
on each other’s toes. {Yes, it’s occasionally
possible to win expanded bands at periodic
World Adminisirative Radio Conferences,
but more spectrum space can't take the
place of making good use of what we have.)
Making good use of what radio frequencies
we have boils down to one thing: spectrum
management.

Don’t let the bureaucratic sound of
*‘spectrum management” put you off.
Hams have heen leaders in darned good
spectrum management for years—and
you've alreadly taken part in good spectrum
management yourself. Tt’s part of ham
radio’s fun. Every time you listen on vour
frequency before calling, you’re practicing
good spectrum management. Each time
vou reduce transmitter paower to no more
than what you need to get your message
through, you’re a one-person spectrum
manager. Every time a qualified ham wants
to install a repeater and clears the chosen
spot in the spectrum with a frequency
coordinator before putting the repeater on
the air, that’s good spectrum management.

There’s more t0 spectrum management
than these simple measures, of course. The
FCC helps hams with spectrum manage-
ment duties in some bands, for example,
by authorizing radiotelephone operation on
some frequencies—in phone subbands—
and not on others. (The characteristics of
C'W and phone signals are so different that
their efficiency suffers if they're used side
by side.) The expanded Novice subbands
are another example of FCC-mandated
spectrum management.

Hams help themselves practice good
spectrum management, too-—through
informal agreements and the adoption of
band plans. Informal, or “gentlemen’s,””
agreements (those ‘‘unwritten rules’ vou
may have heard about) among hams range
from ‘“no CW in the phone bands”
{nothing in the FCC rules expressly
prohibits CW operation in phone bands,

but if you take a listen, you'll barely hear-

a CW peep on phone frequencies) to
“‘uh-ch—it’s time for the Central Area Net;
let’s move so we don’t interfere with *em.”
At the heart of most informat agreements
lies a sentiment familiar to just about all
of us: ““IDo unto others as vou would have
them do unto you.”*

Band plans are quite a step up from
informal agreements because they’re the
result of representative democracy. The
band plan process begins with farge groups
of radio amateurs getting together to take
a good hard look at spectrum loading—
how many hams are using a band for what
purpose, and when. Further meetings are
held, opinions are sought; committees
haggle, compromises are reached., *“Where
do the RTTY folk fit in? How about weak-
signal CW?T Hmmm—repeater users need
more space than that. What about satel-
iites? Hey, don't forget slow-scan TV!™
If all goes well, the result is a band plan

everyone can live with. Yes, band plans
aren’t perfect. The democratic process
behind them takes time, and it's tough to
get absolutely everyone’s opinion before
wrapping up the final details of a plan. So,
band plans sometimes lag reality a bit,
especially where emergent technologies and
new operating privileges are concerned.
Generally, though, band plans serve us
well. {The ARRL Board of Directors is one
group you'{l see associated with plans for
a number of HF, VHF and UHF bands.
The International Amateur Radio Union
[TIARUTL is another; the ARRL is a member
of the TARU.)

Okay, enough politics. What do sub-
bands, informal agreements and band plans
do for us—for you? Easy: By encouraging
us to make structured use of our limited
spectrum space, they provide us with good
solid advice on where in a given band we're
most likely to succeed in our operating
activities. Translated, that means **more
hams simultaneously doing what they want

to do with a minimum of interference.™

How do you use a band plan? No
problem: Just get a grasp of its details and
operate in accordance with its recom-
mendations. How can you find out the
details on band plans and informal agree-
ments covering Novice frequencies? By
reading the rest of this article—because
we're off on a tour of your new privileges
and the band plans in effect for each
Novice band.

SPECTRUM STRUCTURE,
BAND BY BAND

In the following six sections, we’ll cover
all of the Novice bands—from 3.7 MHz
right up through 1270 MHz. As we discuss
cach band, we'll quickly review vour
privileges on that band before covering
whatever informal agreements and band
plans you can ise to enhance your opera-
tion there. (You can read the fufl details of
FCC’s Report and Order concerning

Novice Enhancement [PR Docket 86-161]
in Happenings, pages 64-67 of last month’s
Q8T
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3700-3750 kHz (80 Meters)

Your privileges here: A1A emission (C'W
only) with transmitter output of no more
than 200 W peak envelope power (PEP).

Informal agreements and band plans:
The ARRL bhand plan reflects CW
operation in this subband.

Cormments: Even though 3700-3750 kHz
is a CW-only subband in the United States,
you’ll often hear hams from neighboring
countries operating phone here, quite
legally. Respect their privileges; they respect
yours. Also, when conditions are really good
for DX, you may ¢ven hear nonamateyr sta-
tions in the S0-meter Novice subband,
because a few nonamateur radio services use
3700-3750 kHz elsewhere in the world.,

7H0-7150 kHz (40 Meiers)

Your privileges here: ALA emission (CW
only) with transmitter output of no more
than 200 W PEP. (Note for Novices and
Technicians in International Telecom-
munication Union Regions 1 and 3: Your
40-meter privileges are 7050-7075 kHz,
AIA and transmitter output power of no
more than 200 W PEP.1 See the ARRL’s
FCC Rule Bovk for details).

Informal agreements and band plans:
The ARRL band plan for ITU Region 2
(the Americas), which includes all 50 US

TITU Region 1 is Eurape, Africa, all of the
USSR and a portion of the Near East
{lsragl, for example). Reglon 2 is North
and South America, west to Hawaii;
Region & is most of Asia and most ot
Qceania.

28.50

28.40— UPPER - SIDEBAND

VQICE

2830 T

BEACDN BAND
ISEE TEXT}

l

28.18
oW
£8.15
RTTY, AMTOR, PACKET
2810
MHZ

Fig 1—Tha ARRL band plan at 28.1-
28.5 MHz. See text for discussion of
how not to interfere with the inter-
national beacon network between 28.19
and 28.30 MHz.
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states, reflects CW operation in the
7100-7150 kHz subband.

Comments: As is the case at 3700-3750
kHz, you’ll often hear amateur **foreign
phones” in the 7100-7150 kHz Novice sub-
band; peaceful coexistence is the key to
making this shared arrangement work. You
probably don’t need to be reminded of the
real hassle in this subband: high-powered
shortwave broadcasting stations. As long
as these stations aren’t intentionally using
these frequencies to broadcast to us, they
have a right to be here, too. Hint: In most
places where shortwave broadcasting is
allowed in the 7100-7150 kHz segment,
ham operation isn’; this is why, for
instance, you won’t be able to work
European CW DX in the 40-meter Novice
band. Australia and New Zealand are
among the couniries where amateur
operation #s permitted between 7100 and
7300 kHz on the condition that no inter-
ference be caused to broadcasting. In most
of the world, however, the upper end of the
40-meter amateur band is 7100 kHz.

21.1-21.2 MHz (15 Meters)

Your privileges here: A1A emission (CW
only) with transmitter output of no more
than 200 W PEP.

Informal agreemenis and band plans:
The ARRL band plan reflects CW
operation in this subband, with a 1-kHz-
wide sliver from 21,149.5 to 21,150.5 kHz
suggested for beacon operation.

Comments: As is the case at 80 and
40 meters, hams in some parts of the world
may operate phone in this segment
{21,150.5-21,200.0 kHz); good neighbor-
liness makes this arrangement work, Unlike

22291
223,50
SIMPLEX AND
REPEATER GUTRUTS
{LOCAL OPRTION)
22360
SIMPLEX
223.42-
223.40 SUGGESTED PACKET
22538 FREQUENCY
REPEATER
INPUTS
22254
22230 GEMERAL QPERATING
{CW OR 558,ETC)
OR REPEATER INPUTS
22240 (LOCAL GPTION}
MHZ
.

Fig 2--The band plan at 222.10-

223.91 MHz. This plan is currently under
review by the ARRL VHF/UHF Advisory
Committee.

your lower two bands, though, 15 meters
is exclusively amateur everywhere in the
world, so vou shouldn’t have to contend
with any nonamateur stations here.

28.1-28.5 MHz (10 Meters)

Your privileges here have been greatly
expanded. FCC now allows you to use A1A
(CW) emission over the entire subband.
You've got new F1B emission (frequency-
shift keying, or ¥SK) privileges from 28.1
to 28.3 kHz; these privileges allow you to
use packet radio, AMTOR, and Baudot and
ASCII RTTY. Your new {0-meter voice
privileges (J3E, single-sideband suppressed-
carrier phone) extend from 28.3 to 28.5
MHz. Novices and Technicians, your trans-
mitter output power in the 28.1-28.5 MHz
subband must be no more than 200 W PEP.

Band plan: See Fig 1. ARRL suggests
RTTY, AMTOR and packet operation
from 28.10 to 28.15 MHz, CW operation
from 28.15 to 28.19 MHz, and SSB
operation from 28.30 to 28.50 MHz. The
ARRL i0-meter band plan also shows a
new, special CW beaconr band between
28.19 and 28.20 MHz; when beacons begin
operating here in the future, you’ll want to
avoid using this segment so vou won’t
interfere with the beacons.

Special note about [0-meter beacons:
What happened to Novice CW operation
from 28.20 to 28.30 MHz? At least 60
beacons worldwide are still operating here,

1295 NARROWBAND FM SIMPLEX,
1294 2% - kHz CHANNELS
WIDE — BANDWIDTH
EXPERIMENTATION
AND
SIMPLEX AMATEUR
TELEVISION
1288
REPEATER
CUTPUTS
1282
AMATEUR
TV
1276
REPEATER
INPUTS
1270
WHz

Fig 3—The ARRL band plan at 1270-
1295 MHz. This band plan was adopted by
the ARRL Board of Directors in 1985,



in accordance with an earlier band plan
{roughly speaking, there's at least one
beacon every 2.5 kHz or so throughout this.
range). In time—and in accordance with
good spectrum management!—all of these
beacons will move into the 28.190-28,225
MHz segment. Until then, ARRL recom-
mends that you avoid operating in the
28.20-28.30 MHz segment to keep from
interfering with the beacon network.
Informal agreements: Although the FCC
authorizes you to use CW throughout the
28.10-28.50 MHz subband, it’s best to keep
your CW operation out of the FCC-
authorized phone segment {(28.30-
28.50 MHz) and the RTTY/AMTOR/
packet segment (28.10-28.15 MHz)
suggested by the ARRL. This is standard
(and good-neighborly) operating procedure
throughout the ham bands. Concerning
SSB phone operation: Although the FCC
doesn’t specify which sideband you should
use, the amateur standard for 10-meter SSB
is upper sideband emission. When you
operate upper sideband phone on 10, be
sure to keep your carrier frequency felow
28.497 MH7 so your upper sideband will
be inside the Novice subband!
Comments: Because we’re “at the bottom
of the sunspot cycle” (sunspot minimum},

propagation on 10 meters will be limited to-

local and regionat contacts most of the time
until sunspots pick up (although there were
nice openings to South America and else-
where during the March 21 weekend!).
Sunspots or no, however, get ready for
astounding DX on 10 meters between late
April and August—that’s the season for
sporadic-E propagation. (You can learn
more about sporadic-E DX in The ARRL
Handbook.) Many superb 10-meter open-
ings go unnoticed because everyone’s listen-
ing and no one’s calling—so if you tune
around and you don't hear anvone, don’t
be bashful: Calf CQf

222,10-223.91 MHz (1.25 Meters)

Your new privileges here include all
emission modes authorized for these fre-
quencies by the FCC (see ARRL’s FCC
Rule Book for the complete list). Included
among these are FM voice (F3E emission),
3SB voice (H3E, J3E, RIE), CW (AlA),
RTTY/AMTOR/packet modes (F1B),
facsimile (A3F and F3F) and slow-scan
television (A3C and F3C). Unlike the
Novice/Technician 10-meter subband,

there are no FCC-mandated “*mode’’ sub-
bands in the [.25-meter Novice band.
Novices, your transmitter output power in
the [.25-meter band must be no more than
25 W PEP.

Band plan: See Fig 2. 222.10-

222.30 MHz is recommended for general

operating (CW or SSB, etc) or repeater in-
puts {local option); 222.34-223.38 MHz for
repeater inputs; 223.42-223.60 MHz for
FM simplex; and 223.60-223.90 MHz for
simplex and repeater owtputs (local option).
How about simplex channels for FM voice?
See the sidebar, “‘1.25-Meter FM Simplex
Frequencies.’* (The ARRL Repeater
Directory and The FCC Rule Book cover
the entire 1.25-meter band plan in detail.)

.25-Meter FM Simp!ex

Informal agreements: Novice 1.25-meter
SSB operation will occur just above
222.1 MHz, but in some areas there are FM
repeater inpuis that have been coordinated
all the way down to this frequency, and it’s
good practice to avoid interfering with them.
Upper sideband emission is the way to go
when you use SSB at 1.25 meters. The sug-
gested primary simplex channel for
1.25-meter packet radio operation is 223,40
MHz; for simplex FM voice, 223,50 MHz.

Comments: There’s a 220-MHz article
just for you this month in QST—see
“Novices, Welcome to 220 MHZ” in
FM/RPT, page 67. One of the highlights of
the 222,10-223.91 MHz subband is that
Novices may participate in repeater
operation here. The thing to remember is

that Novices are not allowed to operate their
own repeaters; they may use repeaters
licensed to, and controlled by, others.
Hmrmm—what about a situation in which
voul, as 2 Novice, access a repeater input wi-
thin the Novice subband and end up on that
repeater’s output frequency, ouiside the
Novice subband? No problem: This is legal
because the repeater transimitter is controlled
by a higher-class licensee. (The place to find
out the operating frequencies of 1.25-meter
repeaters in your area is The ARRL Repeai-
¢r Directory. See the ad on page 124 of this
issue.) Finally, this note about 1.25-meter
SS5B: Although 220-MHz SSB gear was
quite scarce when Novice Enhancement
ook  effect on March 21,
one manufacturer—ICOM—has just an-
nounced a new multimode 1.25-meter rig:
the IC-375A. We're hoping that the excite-
ment over Novice Enhancement will en-
courage more manufacturers to produce
equipment capable of 220-MHz S53B
operation. In other words (paraphrasing
that old saying about the weather), if vou
don’t like what’s available for 220, wait 2
minute! (And watch QST for news.}

1270-1295 MHz (23 Centimeters)

Your new privileges here include all
emission modes authorized for these f{re-
quencies by the FCC (see ARRL's FCC
Rule Book for the complete list). Included
among these are FiM voice (F3E emission),
SSB voice (H3E, J3E, R3E), CW (ALA),
RTTY/AMTOR/packet modes (¥F1B),
facsimile (A3F and F3F) and slow-scan TV
(A3C and F3C). Unlike the 1.25-meter
Novice subband, fast-scan TV (A3C and
F3C) is allowed at 23 centimeters, too. As
is the case at 1.25 meters, there are no FCC-
mandated ‘‘mode’” subbands in the
23-centimeter Novice subband, but hams
have stepped in with a band plan of their
own (see below}. Novices, your transmitter
output power at 23 centimeters must be no
more than 5 W PEP.

Band plan: See Fig 3. ARRL recommends
1270-1276 MHz for repeater inpuis;
[276-1282 MHz for amateur television
(ATV); 1282-1288 MHz for repeater outputs
{paired with 1270-1276 MHz); 1288-1294
MHz for wide-bandwidth experimental
work and simplex ATV and 1294-1295
MHz for narrow-bandwidth FM simplex
with channels every 25 kHz. The national
FM simplex calling frequency for 23 cen-
timeters is 1294.5 MHz. (You can get a
detailed look at the entire 1240-
1300 MH2z ARRL band plan in The ARRL
Repeaier Directory and The FCC Rule
Book.)

WHAT'S NEXT?

Well, stay tuned! Next month in Q87s
Novice Notes: ““Plain Talk About Voice
Operating.’” See you then.

Dave Newkirk works at ARRL HQ as an
Assistant Technical Editor for Q8T,
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Emergency Mathematics in
Eugene, Oregon

Where 147.86/26 equals “911.”

By Gene Williamson, K7DBY

2160 Fairway Loop
Eugene, OR 97401

blistering August day. You and two

friends are at the 8000-foot level of the
North Sister Mountain, and have been
climbing since 4 AM. Having reached the
peak, you’re on your way down when you
meet another climber, He asks vou to take
2 look just down the trail at a woman
climber who is sick.

Fifteen minutes later, vou reach the
woman. She’s unable to walk or talk, and
there’s no material with which to make a
stretcher. it can’t be altitude sickness, as
she’s just barely able to let you know she
hasn’t felt well for some time.

If youw're Jerry Mohler, WATQIC, to
whom this happened iz 1985, you have the
answer. In your pack—secreted away, so
you don't spoil the ambiance of being all
alone in the wilderness—is a 2-meter
hand-held radio. You reach for it, only to
discover the battery’s dead—it was
switched on somehow in the pack, All
that’s left to power a call for Search and
Rescue is that clunker of a spare battery
that’s been kicking around in your pack all
summer—and you’ll be calling through a
repeater 80 line-of-sight miles away.

Sound like an impossible situation? Well,
it’s not—thanks to a group of Eugene and
Springfield, Oregon, hams in the W7LVN
Repeater Association., They’ve built a
commercial-grade, computer-assisted
repeater (WTLVN/R) dedicated to
emergency services. And it works.

I magine this situation: I’s noon on a

““We wanted a repeater
that would be nonpolitical,
and dedicated to
emergency service.”’
—Jim Walsh, W7LVN

Jim Walsh has held W7LVN—and been
an active Eugene ham—since 1946. Over
the years he’s been active in both $SB and
S8TV, building some of the first gear in the
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Jim Walsh, W7LVN (left), and Mac Allison,
WBTOK]., guide the W7LVN Repeater
Asscciation. Their repeater is not a toy
~—it's very much a tool for emergency
services.

area for both modes. In the mid-1970s, Jim
was struck with another one of the ideas
for which he is ““famous’’; putting together
the best phone patching capabilities that
could be provided for hand-held rigs.

To him, that meant a ham with a hand-
held should be able to access an autopatch
from anywhere in the Eugene/Springfield
metropolitan area of some 150,000 people.
A lot of time, effort and money—com-
bined with the help of many local hams
—have made Jim’s dream more than come
true, And it’s getting better every day.

First, the human element. Four control
operators—WTLVN himself, WBTOKL,
K70LN and WA7ZQPC-—monitor the
repeater on a very closely coordinated,
overlapping schedule. When you talk to
tocal hams who've used the repeater in
critical situations, time and again you hear
“‘the control operator was right there.”
These four have also worked together to
divide up duties associated with main-
taining the repeater, and all four have
helped coordinate with local emergency
service organizations.

For example, the Eugene Red Cross
headquarters is also the site of W7PXL,
Bugene’s Valley Radio Club hamshack. A
cross-section of local hams assists the Red
Cross in various emergency situations. The

WTLVN repeater is always made available
to those participating in exercises or actual
events—ijust as it’s always available to any-
one passing through the service area.

WT7LVN/R has coordinated operations
with the Lane County Sheriff, primarily for
search-and-rescue efforts. The repeater is
invaluable in filling gaps in the Sheriff’s
radio coverage of the county. Lane County
includes a total area of some 4600 square
miles of every terrain, from sandy ocean
beaches to heavily wooded mountains.

But the real day-to-day use of the re-
peater is in obtaining immediate emergency
contact with the local 911 Emergency
Center. Operators at 911 have been briefed
on working with hams calling in on
autopatch. They now know that should a
ham hang up, he or she can’t be called
back—even with emergency equipment that
automatically locks onto the calling
number. And they know that whatever time
of night or day an emergency occurs, a
W7LVN/R control operator will come on
the line quickly to keep the calling ham on
frequency until help arrives,

““This is an open
repeater, but it’s run as
a controlled oligarchy.”’
~-—Mac Allison, WB7OKL

When W7LVN began putting the current
repeater together in 1979, he relied heavily
on WBTOKL for technical assistance. He
still does. WBTOKL first found a Johnson
business-band mobile radio, which pro-
vided the beginning of what was soon a
commercial-grade system. The hardware is
located on Blanton Hill, a2 1300-foot rise
just south of Eugene, This hill is also home
to a half-dozen 100,000-watt-plus FM
transmitters, various land mobile users and
4 Channel 13 television transmitter. The
repeater’s antenna, in fact, is mounted at
the 200-foot level on the same tower as the



television station’s transmitting antenna.
It’s a very severe RF environment, to say
the least.

Fortunately, WB7OKL says the Johnson
radio contains receiving circuits as fine as
any he's seen, The receiver, for example,
has cascade FETs in the front end and
mixer, as well as helical resonators. That
was gross overkill for a ““taxi’’ radio, but
very necessary for this tepeater. Two
cavities in series were also added to act as
band-pass filters as well as to provide some
preselection,

Once the transmitter and receiver were
set up and operating, a duplexer was con-
structed and the repeater went to using a
single antenna. In 1980, a very important
wrinkle was added: WBTOKL began
writing down everything that was done to
the repeater. Documenting all the
parameters of operation is crucial.
WB70KL says he Jost valuable time in the
early going hy not documenting everything
carefully.

You might imagine that a 2-meter
antenna could degrade very quickly in the
weather at 1500 feet above sea level. And
you'd be very right. First, aluminum com-
pression joints in any antenna system im-
mediately begin to oxidize. This quickly
leads to junction rectification (the slightest
loose connection acts as a diode in the
presence of megawatts of RF) and resuits
in *‘garbage’ in the receiver. Mac went
through three different amateur
antennas—and discussed his problems with
several commercial operators—before
finding an antenna system that works like
gangbusters.,

Since June 1985, WTLVN/R has used a
commercial antenna that was custom
built—virtually handmade—for their exact
system frequency by Scala Electronic
Corporation of Medford, Oregon. The
Scala is a stacked array that's completely
welded with no exposed phasing harnesses
or compression clamps. It took a dozen
hams from 7 AM to 4:30 PM on a Saturday
in June to install it at 200 feet, fed with
7/8-inch Hardline. And the intermod
problems have gone away.

If control operators and users are the
soul of a repeater’s daily usefulness, the
heart of the W7LVN repeater is the
microprocessor silicon chips of an
Advanced Computer Controls, Inc RC-850
computer controller. This controller was
reviewed in February 1984 QST (page 43).
It adds enormous sophistication to any
repeater’s services.

Briefly, the ACC RC-850 includes three
distinct autopatch functions: dialing of
emergency numbers programmed into the
microprocessor, automatic dialing of up to
90 preprogrammed telephone numbers,
and a regular autopatch. Members of the
WTILVN Repeater Association are given
one of the 90 numbers in the user bank, and
can then dial one frequently called number
using only one or two digits on their tone
pad. ““Cover tones’ are generated by the

Dialing the 811 Emergency Center from anywhere in the 150,000-population combined

metro areas of Eugene and Springfield, Oregon, takes only a hand-held radic when you
use the W7LVN 147.86/26 repeater. Here, Jim Walsh, W7LVN, demonstrates his
repeater’s functions outside the Emargency entrance of Eugene’s Sacred Heart General

Hospital.

RC-850 to prevent listeners from reading
the dialed number, thus protecting unlisted
numbers. Additional features include
paging capability, message storage and
readback, telemetry response and tone pad
testing.

Dialing 911 is a critical function of this
system. But what do you do when the 911
system goes down? Other sequential
numbers have been programmed—912, for
example, for the Eugene Police Depart-
ment; 913, Eugene Fire; 914, Oregon State
Police; and so on. The hardware and firm-
ware are programmed to help. . . just as the
control operators are.

“It looked like
someone small who
didn’t belong near the
highway. When I
circled around, I
realized he’d been
hit.’—John Cuff,
WIKUT

WTIKUT can tell you exactly how help-
ful conirol operators can be in an
emergency situation. John was driving on
a four-lane freeway just north of Eugene,
at night, when he noticed someone who'd
been struck by another auto. Punching up
the repeater frequency, he immediately was
coutacted by a control operator who called
the police. ‘I was really shaken up,” John
says, ‘‘but everybody on the frequency
stayed calm, and the police arrived right
away.”

The secret to W7LVN/R’s control ops
is more than just informal scheduling. Each
control operator also carries a pager, and
ail pagers are activated whenever the 911
emergency number is dialed. Paging of a
control operator can be done also by the
repeater controller when & system-user dials
the proper code numbers. Additionally,
every 911 call, along with all regular
autopatch telephone calls, is taped
automatically.

““My batteries were too
low to bring up the
tones. But a control
operator came right on,
and the rescue people
were there within three
minutes.”’—Ed
Watkins, KATTWC

KATTWC was sailing his boat on a
reservoir west of Bugene when a friend who
was on the boat appeared to suffer a heart
attack, Fortunately, Bd was near the
dock-—he could have been as much as an
hour out in the middle of the water. But
with his hand-held radio and the help of
an on-the-spot control op—rescue people
were called and arrived dockside to help his
passenger in three minutes.

The dream of hand-held autopatch any-
where in town has come true—from a lake,
the mountains or a highway north of the
city. The repeater was used also fo summon
police to a busy downtown street corner
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when a small, lost child was spotied
wandering out into traffic.

Even more enhancements are on the
drawing board. For example, Lane County
stretches some 120 miles from east to west.
And it can have everything from flooding
in the west to snow in the east at the same
time. So, down the road we will be linking
with coastal and mountain repeaters for
full, uninterrupted coverage of this second-
maost-popuious county in Oregon.

Also, plans are being made to add an
emergency locator transmitter (ELT)
receiver to the system. And a recent re-
peater addition allows monitoring of wind
speed and direction at the repeater site. It
will be input to the controller, and be
available via digitized speech to anyone
¢ntering the correci tones. A repeater
system can be used as a tool or a toy., The
WT7LVN group has chosen to make theirs
a tool for emergency services.

The support of a lot of local hams keeps
the W7LVN repeater operational; some 90
are now members—at §15 per year dues—
of the Repeater Association. [t's a
loose-knit organization—open and
nonpolitical--so that anyone, anytime, is
welcome to use the machine. And anyvone
locally who uses it frequently will be invited
eventually by friendly letter to join and help
support its activities.

All those people are invoived in other
ways as well; antenna parties, for instance,

when we need Hardline and an antenna
200 feet up a tower. Technically proficient
people are a must when building and main-
taining a repeater such as this. Micro-
processors won’t help a techaically bad
system. Plus, if our coniroller ever goes
down, we won’t have a repeater at all.

Some things to consider if you want to
build—and run—a repeater system like the
W7LVN machine are:

* Set good rules and follow them. Docu-
ment every trip to the repeater site and any
adjustments made to the machine, And be
sure a minimum of two people go each time
any work is done,

* Don't do things democratically. Keep
your repeater as open as vou like to as
many people as you want, but limit the
decision-making powers to a very few key
individuals.

* Above all, watch out very carefully for
gray areas in operating today’s generation
of very sophisticated controllers. Uses such
as “‘reverse patches’’ and ‘‘beacon IDs”’
could be very legal, but they are also prime
candidates for abuse or outright illegality.
Take heed when the manual states,
“WARNING: Some or all of these uses
may not be legal in the Amateur Service.”

What is always desirable in Amatenr
Radio, of course, is the saving of life and
property. WATQJC’s experience while
mountain climbing fortunately has a very
happy ending. Thanks to the WILVN

Amateur Radio Call Signs

Amateur radio operators often ask the FCC what call signs have
been assigned lately. This list shows the last call sign in each
group to be assigned for each district, as of the first of March

repeater and an on-the-spot control
operator, and the 911 Emergency Centers
of two counties, a rescue helicopter was
dispatched to airlift the stricken woman to
a nearby hospital. Because of such quick
action, the woman climber's medical
problems were attended to quickly enough
to spare her a lifelong need to be on
medication.

*“It gives me a real
sense of well-being
when I’m climbing to
know everybody’s right
there with me.’—Jerry
Mohler, WA7QJC

The woman thanked WAT7QJIC in a sub-
sequent letter, but othesrs “‘own’’ a share
of that thanks: The dedicated crew of
control operators and Repeater Association
members who are always there on
147.86/26. They're the ones who “‘always
listen for weak signals and help them out.”

Because this machine’s a tool...not
a toy. AR

Exam Info

HOW MANY QUESTIONS ON EACH SUBJECT?

1987.

For more information about the call-sigh assighment in the
Amateur Radio Service, see Section 97.51 of the FCC Rules, or
write to the FCC, Consumer Assistance Branch, Gettysburg, PA
17326,

Radlo District Group A Group B Group C  Group D
Am Extra Advanced Tech/Gen Novice
& NXDA KEBLN NAHTN KAZZMI
i NJ1F Kooy N1ERB KA1POM
2 NV2W KD2YL N2GZ0O  KB2CPS
3 NF3M KD3BB N3FIT KA3RAL
4 AMLTK KK4HQ N4POT KB4YAE
5 WV5R KFBVK N5KGB KBSCDN
G AABBG KIgPY N80ZB KBEQGR
7 NZ7I KE7YD N7JAU KB7ATH
8 NVaQ KESKA NBIBS KB8BlJ
a NQOY KEQCR NOGH KASWVC
N Mariana s AHAE AHRAC KHBAL WHBAAG
Guam KH2A AH2BP KH2CL WH2AKT
Johnston [s AH3A AH3AC KH3AB WH3AAC
Midway Is AH4AA KH4AD WH4AAF
Palmyra, Jarvis I AHBA
Hawaii AHBHQ  NHEIJ WHEBOV
Kure Is KH7AA
Amer Samoa AHBC AHBAC KHBAD WHBAAW
Wake Wilkes Peale AHIAC KHSAD WHOAAF
Alaska AL7IV NL7KE WLIBNF
Virgin Is KP2R KP2BD NP2CA WP2AFK
Puerto Rico WP4X KPAMF WP4BI WPAGUA
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Novice Enhancement is, of course, old news by now. However, don't
be surprised when you take your written test; new standards included
in the docket affect how all written exams are designed. Here’s a
bare-bones table for you to use in figuring how many questions from
each subelement will be on your test (as administered by ARRL/VEC
teams):

Topic Element

2 3A 3B 4A 4B
A—Rules and Reguiations 9 5 4 &5 8
B—Operating Procedures 2 3 3 1 4
C—Radio Wave Propagation 2 3 38 2 2
D—Amateur Hadio Practices 4 4 5 4 4
E—Electrical Principles 4 2 2 10 B
F~-Circuit Components 2 2 1 & 4
G—Practical Circuits 2 1 1 10 4
H—S8ignais and Emisslons 2 2 2 8 4
|—Antennas and Feed Lines 3 3 4 5 4
Total questions 30 25 25 50 40

Number correct needed to pass (74%) 22* 18 19 17 30
*This is slightly below the 749 required by the FCC for passing a
Novice written test, Howaver, the FCC has stated that they will accept
22 guestions correctly answered as a passing grade.

For more information on the Novice Enhancement docket, please
refer to ““Novice Enhancement: New Test Procedures Start Now!”’
April 1987 O87, or contact the ARRL/VEC, 225 Main St,
Newington, CT 06111. BFET



Happenings

Conducted By Phillip Sager, WB4FDT

Manager. Regulatory Information Branch, ARRL

FCC Grants ARRL Request for Extension in 220-MHz
Docket; May 21 is New Comment Deadline

As first reported in last month’s League Lines
and editorial, on March 4 the ARRL filed
with FCC a motion to extend the comment
period an additional 45 days in Docket 87-14,
which proposes to take away 220-222 MHz
from the Amateur Service. The comment
period was to end April 6 but the FCC
granted the extension to May 21, with reply

comments duc by June 19,

In support of its motion, the ARRL noted
that in most rule-making proceedings af-
fecting Amateur Radio, FCC gives a 90-day
comment period to permit technical data to
be gathered and submitted and to allow time
for the amateur press to publicize the
proposal. In this case, FCC allowed only a
43-day comment period. The FCC proposal

was also available only after the April
deadline of many amateur publications and,
thus, some amateurs are not aware of its
details. Also, in order to prepare a meaningful
response, additional time was needed for
ARRL to receive and compile data of band
ocenpancy from local volunteer frequency
coordinators.,

FCC DENJES RADIO READING
SERVICES 220-MHz PETITION

The FCC has denied a petition for rule
making, RM-5435, filed by the Association
of Radio Reading Services (ARRS). This
petition had requested reallocating 500 kHz
of the amateur 220-225 MHz band to the
radio reading services for the blind and print
handicapped.

The ARRL had filed comments stating that
the ARRS-proposed vse of the band was not
consistent with the international and domestic
allocations table, because radio reading
services are not fixed or mobile services but
are more closely akin to broadcasting. The
ARRL said that the ARRS did not realize the
high cost of establishing and operating new
radio stations when the ARRS can find
channels available to them via cable systems
and subcarriers on broadcast FM stations. In
addition, the high level of amateur occupancy
of the band makes it impossible to share a
segment of the band with a broadcast-type
service,

The FCC commented that **FM subcarriers
would appear to be well-suited for radio
reading services' and, that with the addition
of new FM radio broadcast stations and the
“growth in alternative media," such as cable
television, there should be a growing number
of outlets for the ARRS to use.

The FCC agreed with ARRL’s comments
concerning the high costs of the ARRS
establishing and maintaining its own radio
stations on the 220-MHz band, and said the
ARRS had not taken them into account in
their petition.

For these reasons, FCC said the 500 kHz
the ARRS had sought was better used in the
amateur, fixed and mobile radio services and
denied the ARRS petition on January 30.

FCC ALLOWS LOW-POWER GUARD
SYSTEMS ABOVE 54 MHz

In General Docket 85-231, the FCC pro-
posed to allow nonlicensed operation of
perimeter-protection systems in $4-72 and
76-88 MHz. Presently, only systems operating
4t 40.68 MHz are permitted. These systems

arc designed to detect the movement of
objects or persons around facilities such as
prisons and nuclear power plants. The pro-
tection system consists of leaky cables that
constantly emit a radio freguency field and
are placed around an area under surveillance,
When an object or person enters the field,
changes in the cnergy levels of that field
occur, and an alarm is activated when these
changes are detected by the system.

Since the protection system must be able
to discriminate between different sizes of
objects or persons, its most efficient operating
range in the frequency spectrum is 30-
100 MHz. At frequencies below 30 MHz, the
system’s sensitivity to humans decreases. On
frequencies above 100 MHz, the system
becomes too sensitive to small animals, and
the signal loss of the cable becomes signifi-
cant.

This docket is of interest to the amateur
community because the company that had
petitioned for the rule making, Control Data
Canada L.td, had requested access to the entire
50-88%8 MHz range, thus posing a threat of
interference to amateurs in the 6-meter band.
The Commission considered that operation
in the 50-54 MHz and 72-76 MHz bands was
not feasible due to the characteristics of the
telecommunications services that already
share these bands, such as Amateur Radio,
radio astronomy and aeronautical radio
navigation. These services are prone to
interference from the operation of perimeter
protection systems due to the very weak
signals used by the Amateur Service and other
services. The FCC had amended the proposal
to protect amateurs and other services

by restricting the system to 54-72 MHz and
76-88 MHz. The ARRL filed comiments sup-
porting the FCC’s version.

The FCC Order not only restricts the fre-
guencies to be used, but also requires type
acceptance and denotes some guidelines for
installation of the system. In short, this rule
makirg should pose no interference threat to
the Amateur Service.

ART COLLINS, W8CXX, SK

Arthur **Art”* Collins, WOCXX, founder of
the Collins Radio Company, died February
25 at age 77. First licensed as a radio amateur
in the 1920s, Collins in 1931 formed the
Collins Radio Company, which built quality
transmitters principally for radio amateurs.
When Admiral Byrd planned his 1933 expedi-
tion to the Antarctic, Collins was selected to
build Byrd’s transmitters.

There were two kev inventions by Colling
that helped make his transmitters superior to
any other commercial manufacturer: the
Autotune, # device that enabled the trans-
mitter to be tuned instantly, and the
permeability tuned oscillator (PTO), which
provided for transmitter stability.

In the 1930s, Collins began building
transmitters for Braniflf Air Lines, placing the
company as a leading supplier of avionics
equipment. By the 1970s, it was estimated that
Collins equipment was used for communica-
tions or navigation by many of the world’s
airlines,

Prior to WW L1, the Collins Company won
major UJS Navy contracts, which launched the
company into large-scale electronic produc-

Goldwater Applications Due

pilcatlons for the $5000 Senator Barry Goldwater Scholarship must be completed
“and received at HQ no later than June 1, In order to apply, an applicant must be a

. radlo amateur and have been actepted for futl-time enroltment in at least a

*Foundation at HQ.

" beiccalaureate degree program related to communications in an accredited institution of
“higher education. For further information and application forms, contact the ARRL
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Collierville, TN 38017

Great Lakes Division—Randy #H. Farmer, WBFN,
219 Leatherwood Dr, New Carlisle, OH 45344
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Canada—Ur David Toth, VE3GYQ, 439 Bobbybrook Rd,
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Cantral Diviston—Bob Heil, K9EID. PO Box 68, Marissa,
It 62257
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Midwest Division—Jjoe Eisenberg, WABWRI,
7133 Yosemite Dr, Lincoln, NE 68507-2077
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Northwestern Division—Skip Hamilton, KHEDUT, 4025
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Box 462, Alexandria, AL 36250

tChairman
*Administrative Liaison for all League Advisory
Committees

Seutnwesten Division—*Karl Pagal, NeBVL), PO Box
6490, Orange, CA 92613

West Gulf Division—Eilene (3. Spiegel, WASWDW,
2812 Pritchett, [rving, TX 75061
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Wew England Division—{avid C. Olean, KTWHS, Poplar
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DX Advisory Committee
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Waest Guif Division—John Hawkins, Jll, KENW,
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Southeastern Division—dJoal |. Kandel, KI4T, 5463 SW
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tion. During WW 11, there was Collins com-
munications equipment on most Navy ships.
Collins transmitters aboard the LSS Missouri
were used to broadcast the V-J Day surrender
ceremonies.

To radio amateurs, the Collins Radio
Company is best associated with its early
work with single sideband. In 1955, its KWS-]
was virtually the first commercially manufac-
tured SSB transmitter, For decades, Collins
equipment was the “‘top of the line’* amateur
equipment, and it was 2 dream-come-true for
many amateurs to own it.

During his life, Art Collins was given a
number of awards and honors, including the
Navy Distingunished Public Service Award, the
highest award the Navy can grant to a civilian,
the Armstrong Medal from the Radio Club
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of America, the David Sarnoff Award from
the Armed Forces Communications and
Electronics Association, the Outstanding
Achievement Award from the American
Electronics Association and three honorary
Doctorates of Engineering.

After leaving Coliins Radio Company in
1971, Collins formed a research-and-
development firm in Dallas, where he con-
tinued his contributions to the electronics
industry.

CRUNCH!! CRUNCH!!

Crunch!! That’s the sound of over 400 illegal
CB amplifiers being shredded into a pile of
scrap metal on March 9 in Charlotte, North

Carolina. The ampiifiers had a black-market

value of over $140,000 and were seized by the
FCC as part of an investigation against a
CB-amplifier manufacturer in Shelby, North
Carolina. After a guilty plea by the manu-
facturer in Federal Court, the amplifiers were
forfeited to the US Government. Since there
is no legitimate use for the illegal amplifiers,
the government destroyed them,

BOSTON FCC FIELD OFFICE MOVES

It’s the end of an era for New England
amateurs: the FCC Field Office in Boston has
vacated its premises., The *‘1600
Customhbouse’ address at the corner of India
and State Streeis is well-known to New
England amateurs; the first examinations
were administered there in 1913! The new



address is NFPA Building, Battervmarch
Park, Quiney, MA 02169, tel recording
number &17-770-3922, public number
617-770-4023, Office hours are from 8 AM
to 4 PM,

The office of the Boston Regional Director
is located at the same site; the phone number
is 617-770-4325.

FCC DECERTIFIES METROPLEX VEC

The FCC has cancelled the certification of the
New York-based Metroplex group as a
Volunteer Examiner Coordinator. Metroplex
had been certified as a national VEC, but had
never held examinations outside of the second
¢all area. The revocation was caused by delays
in forwarding e¢xaminations to the Com-
mission and failure to respond to Commission
correspondence.

NEW BSA RADIO PAMPHLET

The new edition of the Boy Scouts Radio
Merit Badge pamphlet, written by Mike
Brown, WB2JWD, and edited by HQ, is now
slated for distribution in the late spring,
according to the BSA. [t will contain the new
Novice Enhancement changes. Hopefully, the
pamphlet will be on the shelves at the local
BSA Council Offices for the summer activity
season. If anvone’s looking for the new
pamphlet, it will have a 1987 copyright and
be labeled *“*Radio Merit Badge—I1987
Edition”’ on the title page.

KENWOOD MOVES TO NEW
FACILITY

Trio-Kenwood has expanded and moved into
new facilities. The new building spans more
than }0 acres in Carson, California and
provides over 232,000 square feet of office
and warehouse space for all three of its
divisions empioying 200 people, Previously,
its divisions were housed in separate offices.
(Amateur equipment is part of Kenwood’s
Communications Products Division.) The
new office is located at 2201 East Dominguez
St, Carson, CA 90810, The telephone number
remains 213-639-9000.

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the Southern Texas,
Colorado, San Francisco, Sacramento Valley,
Los Angeles, Georgia, West Virginia and
Washington 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 that petition. Tt is advisable to.
have a few more than five signatures on each
petition.

Petition forms (FSD-129) are available on
request from the ARRL Headquarters but are
not required. The following is suggested;

{Place and date)
Field Services Manager, ARRL
225 Main Street, Newington, CT 06111
We, the undersigned Full members of the
. ARRL Section of the ,... Division,

hereby nominate as candidate for Section
Manager for this Section for the next two-year
term of office.
{Signature .., Call ...

City ... ZIP ...)

‘Are You a Lawyer? Amateur
“.Radio Wants You! -

 Your |egal expamse is needed in
" the Amateur Radio commenity to
help build and maintain the legal
“foundations for our hobby, The
“League’s Volunteer Counsel (VC)
Program s designed 1o help stem
the tide of overly restrictive .
‘regulations on Amateur Radio. You -
-“tan help if you have an interest in
this exciting area of communications
-Taw, are a reputable membet of the
~barof at least gne stafe and are a
“l.éague membet, piéase contact us. -
-As & Volunteer Counset, you will be -
- kept well informed about areas of -
- law affecting Amateur Radio. Far
further information, wrife to the.
"~ ARRL Volunteer Counsel Program,
~225 Main St Newington, CT 06111,
== If you tive in one of the following
“ARRL Sections, your fegal
axperience is especially needed:
"‘Alaska, Arkansas, North and South
Catolina, North and South Dakota,
“North Florida, idaho, Maine, = .
“Mississippi, Montana, Nevada, Utah
“and Wast Virginla o

Any candidate for the office of Section
Manager must be a resident of the Section,
a licensed amateur of Technician class or
higher, and a Full metmber of the League for
a continuous term of at least two years
immediately preceding receipt of a petition for
norination.

Petitions must be received at Headquarters
on or before 4 PM Eastern Local Time,
June 5, 1987,

Whenever more than one member is
nominated in a single Section, ballots will
be mailed from Headquarters on or before
July 1, 1987. Returns will be counted
Aungust 18, 1987, SMs elected as a result
of the above procedure will take office
October 1, 1987.

If only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for a two-year term
beginning October 1, 1987,

If no such petitions are received for a
Section by their specified closing date, such
Section will be resolicited in October QST An
SM elected through the resolicitation will
serve a term of 18 months,

Vacancies in any SM office between
elections are filled by the Field Services
Manager.

You are urged to take the initiative and file
a nomination petition immediately.
Richard K. Paim, K1CE
Field Services Manager

SECTION MANAGER ELECTION
RESULTS

Balioting Results: In the Arkansas Section,
Joel M. Harrison, WB5IGF, received 361
votes and Nelson Bailey, KSTML, received
182 votes. Mr Harrison was declared elected.

In the Iowa Section, Wade Walstrom,
WOEJ, received 320 votes and Rollin J.
Sievers, WBOAVW, received 307 votes.
Mr Walstrom was declared elected.

In the Kentucky Section, John A. Thernes,
WMAT, received 225 votes, Dale Bennett,
WAAITE, received 197 votes and Jack T.
Wilson, WAJ4SAC, received 123 wvotes.
Mr Thernes was declared elected.

In the Mississippi Section, James N, Davis,
KK37Z, received 235 votes and L H. “Hank’’
Downey, K3SQNE, received 200 votes.
Mr Davis was declared elected.

In the Montana Section, Kenneth G. Kopp,
K@PP, received 142 volks and A. F. “*Pete”
Peters, KFIR, received 121 votes. Mr Kopp
was declared elected.

The two-year term of office of the above
newly elected Section Managers began
April 1, 1987

The following Section Managers will begin
a two-year ferm of office on July 1, 1987:
Unconrested
San Joaquin Charles P. McConnell,

Valley W6DPD
Nevada Joseph D. Lambert,
WSIXD
ttah James Brown, NATG

SECTION MANAGER APPOINTMENT

Oscar ““Gene’ Smith, AESI, has been
appointed Section Manager of the West Texas
Section for the interim period until the newly
elected SM takes office on July 1, 1987 mEE>j
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AUDITED ARRI. FINANCIAL STATFMENTS RELEASED

The audited financial statements reprinted below set Torth (he
)eague’s financial condition as of December 31, 1986, as compared
10 a year eariier. The statements show an after-tax net gajn of $8.676
on total revenues of $7,384,174 for the calendar year 1986,

The financial statements and supplementary financial information
will appear in the 1986 Annuai Report, which will be available in
Tuly, Affiliated clubs that return the request form sent to them in
April will be receiving a copy of the Annual Report as sbon as i
is veceived from the printer; members may obtain a copy for'a
$1 postage and handling fee.

ine Hnancial #ag Teiephane 203 575 4§00
Hartlare €1 06309

Price Waterhouse ﬂ’

March 6, 19B7

To the Board of Direstors of
The Amerlisan Radio Reley League,
Incorporated

in eur opinion, the accompanying balance sheet and the
rejated statements of revenues, expenses and changes 1n
tund balence and of chenges in financlel position present
falrly the rinancial position of The American Hadic Relay
League, Incorporated at December 31, 1986 and 1985, and
the resylts of iis oppevations and changes in ifs fund
balance and financial position for the years tnen ended,
in econformlity with generally acrepbed accounting
orinciples consistently applied. Our examlnations of
these statements were made In accordance with generally
accepted auditing =fendards and accordingly inecluded such
tagts of the aceaunting records and such ather auditing
procedures a8 we consldered necessary In the
circumatances.

our examinationas were made For the purpose of ferming an
opinion on the basic financiel statements taken =23 a
whole. Schedulea I-IIT are presented for purposes of
addlitional analysis and ave not a required part of the
basic finenclal statements, Such informatlon has been
subjested to the awditing protedures applied In the
examinations of the basle finenclal statements, and in
ollr opinion, 18 tairly stated in all material respects in
relation to the basic financial atetements Taken as u
whole.

T Wtk

THE AMERICAN BADIC RELAY LEAGUE, INCORPORATED
BALANCE SHEET

Aspatn
Larrent asseba;
Lash {including Sime deposits
ot $300,000 and $200,000 1n 1986
1985, respectively) ¢ 578,547 3 734,54
Acsounts receivable (lese zllow-
ance for doubtful acrounts of

$26,500 1n 1986 and 1985) 413,710 378,900
hocruad interest recelvable 49,945 58,793
inventories 298,604 341,140
Prepaid axpenses 45,398 45, G54

Potel current assats 1,395,344 1,565,018

Lif'e membarship assets:
Marketable securitles, at oosh 3,656,710 2,048,374
fue from current operations 313,642 234,081
Acerued intereat racelivable BS,ER5 Th,31%
Liife pembershlp plagues 11,415 4,581

4,087,002 5,857,341
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PHE AMERICAN RADTO RELAY LEAGHE, INCORFORATED
EALANCE SHEST
{lontinued)

ecembar 31
T L
ki

Regulap portfolle marketable

securitlen, at cost 2,131,800 2a223.00%
fand, wulldings snd equipment, ) i

net of accusulated deprecistian LRy RS L Ba01g, 004
Gther pasets ke TBY 86,70)

$5.590,180 34,728,087

Ligbllities and ¥und Belance

durpent llabllitles:

Fayable Tor publishing & 1RE,963 % B11,98T
4ucounts payuble = other 116,198 156,036
Agcrued llabiiities 513,583 91,733

Daterred memhersblp Feex and sub=
sepipblons - surrent poption:

Life membyrs 411,608 323,000
Perm mombers 1,025,271 1,394,408
¥ortgage note payable SRATY 3¢, 428
Total current llavllitias LoaUT7,15% 2,714,588

beterred membersnip Fees and sub-
seriptlons -~ nen-gurvent portion:

Life menbers 3,646,475 2,534,351
Term members 267,189 413,343
1:913,664 3,947,654
fua to lif'e membership masets 13,642 234,08L
Moptgage note uayable - G477
Horrowings wnder life insurance policy 36,500 16,500
tantrioutions restricted by donors 34,842 24,063
Hotal Ilabllities £, 515,881 4,995,307
Funa nalance:

Der tgnsted for Vialtors! Center 85,400 -
tndesignzbed 1,54%, 340 1,725,664
Total fund Balence ta7ak, 340 . 1.525,6nd
38,500,081 #E.723,067

*Heclasgifled to contorn te IL986 presentatlon,

See ascompanying notes to.filnancial statements.

THE AMERICAN BAD1O RELAY LEAGUE, INCORPORATED
STATEMENT OF REVENJES, SXPENSER
AND CHANGES IN FUND BALANGE

Year ended December 31,

fdvertising revenue 31,933,345 $1,969.139

Puilications sales 1,475,664 1,BUGATY

Iwan: DJalex, ceturna, allowances,
discounts and cradit card
asllactlion charges B804 R, TT8

Ket sales of publicatlons i,810,766 L, TTh, 696

Membersnip dues and subseriptions
to QN1 magazine:
Tapm members MR 1 BBl hER
14fe members, ineluding net
investment income sof §i8Y,99%
and $200,459 4in 1986 and 1985,

respechively . 3le,Bok  q24,pblL
Tatal membershlp Jdues 2,990,234 2,047,793
Interast, dividend and rayaity income 117.525 208, 2k8
Memperanip supplies saiex 134,872 k¢, 648
Bxemination fees 449,626 4R, 064
Gontributions 97,419 2,732
faln on sale of investments bz, one b, 3k6
{yersens Q4L service income E3NLT] 21,998
Other 21,587 G110

3,540,063 3,309,993

Total revenues Tp38b,17h 71093, 824

Ezxpensasn !
Operating expenses 5,498,053 B, THE,139
Adminiatrative sxpensss -~ othar
eppenans authorized by the Hoard

of Flrectars 577,445 321,733
fotal espenses 2 37%, 408 1,065 BT2

fxpeapn Of revenues Over expenses 8,678 Y.9%6
Fupnd balanee heginning ol rear 1,725,664 1,697,708
Fund balance end of yaar 31,734,300 w

3ee mecompanying notes to Cipsncial stutements.



THE AMERICGAN RADIO RELAY LEAGUE, INCORPCRATED
BTATEMENT Of CHANGES IN FINANCIAL POSITION

Year ended Uecem%gr 31,

1588 BLLL
Cash and time depodits depe
provyided by {used for):
Operations:
Excess of Tevenues over oxpenses 2 8,676 $ 27,956
Items not reguiring or providing sash:
et galn on sale of investments tha 5527 6,346)
Depreciztion 209,376 265,798
{Incresse} in other pssaeta £10,083) {11,587
Decreage (incraasze) in recelvehlen (25,012) 68,727
Decrease {inerease) in prepaid sasets (19,714} 3,449
Uecrease (increase) in inventory 52,446 (99,U481)
(Increase) in ovther life membership
aasets (T5,315) (174,863)
Increans (decrease) in gurrsnt
ilabllities {210,484 317,259
Increase in due to lire
membership aasets 749,561 186,144
Inereane (decregas} in deferred
membershlp feer and subseriptiona -
non-clirrent portions:
Term members (146,154) 75,uU82
Lire menmbers 12,124 92,870
Net increase in contributiions
restricted by donors 16,819 5,604
{(50,312) 751,014
Flnaneing activitles:
Repayneat of deht (32,428 {29,573)
mvesting sctivitlies:
Met proseeds (purchases) of inveatments
Regular portlolie 129,055 {1,018,190)
Lilte Memberanlp Portfolia (134,396) 104,539
14,659 (917,551
Additions Lo furniture and equipment (92,871 (130,082)
Pecrease in cash and time deposits {150,954 {326.192)

Ce=h and time deposits, beginning of year 739,501 1,065,693

518007 3 739,500

Crah and time deposifs, end of year

THE AMERICAN RADID RELAY LEAGUE, INCCRPORATED
KOTES To FINANCIAL STATEMENTS

ROTE 1 - ORGANYZATION AND BTGNIFICANT ACCOUNTING FOLICIHS:

The Amerisan Hadio Relay League, Incovporated {[The League) is &
nog-for-profit, tax-exempt ocganlfation formed to promote
interest in emateur radlo communication and experlmentation. The
League publishes deocumentsa, bhooks, magazinea, newapapers and
pamphlets necessary or in¢idental to its purposse.

The rollewing 18 a summary of significant accountlng poileles
consistensly followed in the preparation of the lLeague's
rinencial statements.

Tnoome Recognition

Revenue f'rom term membership fees and subseriptions 18 recognlzed
o the extent of acquisition costa when memberships and
subseriptlions are recelved. The remslning portion is recogniszed
In revenues on the stralght-line basls ratably over the
gpplicable wmembershlp or subsoripiion period.

The League rersgnizes income on donated capltal based on the rair
market value of the 1tem at the date of donaticn.

Pwferred Life Membershlp Feen

The by-laws of the League provide for & paidmup life memberahilp
in the League ror a fee of twenty-five times the annuvel dues
rete. Lite membership dues are invested in assets segregated
from the regular pertfolio. The dues and Interest earned on
these segregnted investments are deferred and recognized in
income over the eatlmated 1ife expectanay of the reaspgctive
members (approximately 34 years}. The amount recognized over the
estimased lif'e expectancy is representatlve of the cost to the
League of servieing the 1lfe mewberships.

Income Tax

The Lesgue 15 exempt from Tederal mnd stake income tazes under
Section 501(e)(3) of the internal revenus code. The League I
subject to any federal Incans tax due as a result of unrelated
buginess income arising primarily from advertising in the Q8T
Magezine.

Investnents

Marketable securifiies are carried at cost., The League intends o
hold tixed lncome securities until maturity, znd ea 2 resuit does
not provide for a reduction in the carrying value of the
investment portfollo for any excess of book value over the
patimated market velue.

Inventorias

Inventories are carried at the iower of cost or market, coat
heing determined uning the firat-in, first-out method.

Land, buildings and equipment

Land, pulldings and equipment are recorded at cost. Uepreciation
is aomputed on the stralght-line method for assets purchased

prior te January 1, 1981, For sasets purchased arver that date,
an acceelerated depreciation method 1s used, Bulldings are
depreclated over a 40 year lire. PFurniture and equipment mre
gepreaiated over bheir estimated useful lives ranging from 3 Lo
0 years.

NOTE 2 - INVENTORIES:

Inventories are comprised of the following:

Oacenber 31

hnoklets §138,863 137,740
Standard Handbooks 75,943 D2, 495
Memberahip supplles 54,854 81,953
Tune in the World hooklets As,03l 18,952

$288,604  $34]1.140

4 - INVESTHMENTS:

Investments resirleted to lifs newmbersghlps are comprised of the
tollowing:

December 31,

T9E% - LT
TBEL rKel Tos 1, Harket

Gaprporate hands $1,778,205 $1,772,519 31,801,088 31,712,067
U.8., Government
and Government

ageney 599,578 571,235 552,858 555,296
Sommon stocks 399,404 634,094 38¢, 399 527,942
FPreferved BLocks 206,549 150,750 206,549 158,689
fertificates of

deposlt 416,312 416,000 200,000 209,000
Bankers Accephance - - 95,345 100,000
fther tnvestments 196,722 200,664 296,165 298,857

$3,686,7T70 $3,887.262 $3.542. 374 $3,592,85

Inventments in the repular portfolio are comptised of the
following:

1986 1985
Tost BirketT TORL FaTket
Gorpotate bonds $1,325,823  $1,330,708 & 909,077 § 415,394
¥.8. Government
and fovernment

cagency voek lgﬁ,lég 12",%38 621,332 629,589
ommon stocks 2 2 312,413 109, k0% 1
Certificates of ' ’ 9.50 73958
depaslt 199,375 200, 000 199,234 200,000
Bankera'! Accept-

ances - - 344,755 40,000
Dther investments 207,404 200,852 - -

2137400 2,164,091 $2.223.903 32,319,942

The Lincreage in uhrealized appreclation in the market wvalune of
Investment securities for the year ended Dezember 31, 1986 and
1985 was $154,667 pnd $319,729, respectively.

HNOTE &4 - LAND, BUILDINGS AND FRQUIPMENT:

Land, bulldings and eyulpment and releted accumulated
depreclation are comprised of the followlng:

Dacember 21
— T “““ﬁTﬁﬂﬁ””'
Land and bulldings $1,130,134 21,132,370
Purniture and equipment 1,211,116 1,116,007

2,341,360 2,208,377
Accunulated depreciation (1,438,659) (1,229,283

3 auz nal 1,009,094

NOTE 5 -~ DERT:

On Mareh 1, 1977 the Lesgue slgned a $225,00C mortgege note payable
bearing interast at $.25%, the proceeds of which were used to
finance 2 bullding addition. The note is secured by property,
building an¢ related equipment having 2 net hook value aof $902,535)
at December 31, 1986. Monthly installments are $2,882, inoluding
interest through Mareh 1, 1987. BRequired pringipul payments are
$5,477 in 1987.

Une Leaghe 18 the owner and heneflelary of a $100,000 life
Irsurance policy donated by a member. The cash aurrender value of
the poilcy iz $49,287 and $UT,200 2t December 31, 1986 and 1945,
respectively. ‘The League has & $36,500 poliey losn agalnst the
cash surrender value of this policy as of December 31, 1986 and
198%. The loan bears interest at an annual rate of 6% payahle
twice & year. Princlpal payments will commence when the loan value
erceads the cash surrender value of the poiley.

NOTE & - PENSION FLAN:

The League hag & noncontributory group ennuisy retirement plan
which covers tull-time enployees. The League's policy is o rund
penslon cost acerued. The total pension expense for 1436 and 1485
Waz $186,354 and $1%4,846, respectlvely, which ingliuded
amortlzation of past sepvice ecat aver & 30-yeapr period.
Aceumulated plan benefits as of the most recent astuarial valuaktlen
reports dated June 1, 1986 and June 1, 1985, are asz foilows:

1988 1983
Agtuarisl present value of accumulated
plan penetits:
Ventad 456,422 $380,487
Non Vasted 115,048 114,DR0
873,518 $495.567

At June 1, 1986 and June 1, 1585, net assehs avallanle Toy plan
beneritas et contract value (a® reported by the insurer, including

May 1987 55



$190,B48 An 1986 and $199,856 in 1985 paysble to the lnsurer by
the League) are $70%,306 and $51%,109. ‘Phe assumed rate of
feturn used in determining the actuarial predent value of
agcumulated plan benefites waz 7.5% in 1986 and 1985,

NOTE T - DEFERRED LIFE MEMBERSEIP FEES:

The following is » mummary of detferred life membershlp fees and

subacriptions activity:
. Decemher 31 5

Cuerent portion $ 331,668 $ 323,000
Non~current portion 3,646,475 3,534,362
Total £3,978.243  $3,837.350
Beginning halance $3,857,351  £3,783,127
Additions:
Membership fees regeived 101,540 34,748
Investment incone earmed B85 318,431
B3, 435 403,159
Deductions:
Het transfer to revenue:
Life members 122,809 iL9,605
Investment incoms 189,995 204,459
31z, 804 324, 264
Administrative expenses 2,829 %, BT1
316,633 328,935
En¢ing balance 432,978,143 3,857,351

HOTE B - VISITORS' CENTER FUND

During 1886, the {eague vrecelved a $8%,000 unrestricted baquest
%o be used pursuant to the approval of the League's Board of
Directors. This gontributicon has béean designated by the Board
Tor future cosis related to the proposed Viaitorz' Center. In
addition, the League recelved $1,95) of resbricted contributions
for the proposed Visltors® Tenter. Lxpenditures related %o the
Visitora® Center of approximately $4,000 are recordad ag other
LTTY IR

NOTE 9 - RELATED PARTY:

The Canedlan division o the League 13 Incorporated as the
Canmtinn Redle Relsy Leagus (CBRL}. Rffectlve Decemner 3L, 1985
the CRRL azsumed reaponglpility for the Canadian membeprship
activities and estabilshed itself as a saparate reporting entity
and, accordingly, the assets and liabllities of CHRL as of that
date wepre Lransferred tg CRRL, Yhe CRRL, whosa Hoard af
Tdrectora Lls independent from the Ieague’s, collents Cenadian
memberanlp dues, purchases publlcatiens from bhe League at a
discount and resells them to 1ta membership. Deferred memberahip
fers and subscriptions af $84,602 previcusly colilected and
deferred by the Leagne an dehalf of Canadian members were psid Lo
the CHAL in December 1905, During 1986, the League provided a
$10,000 grant to ¢RRL. At Decumber 3L, 1986, CHAL owen the

lmague $9,500 under a non-interest Leaping loan.

NOTE 10 - CONTRIBUTIONS RESTRIGTED BY DONGRS:

The league recelves cantributions Trom donors which ara
regtricted for apealfic purposes &8 specified hy the danors.
These reatricted contributions are administered by designated
otficisls of the League in smccordance with the directions of the
doners. Unused contributlone aggregated $74,882 and 354,063 at
Uscember 31, 1986 and 1985, respectively. PFollowing L8 & summary
of metivity relating to tnese contributionm:

Pramtion
H e of  folvead Humac: - Famia
] . Mullan Visltors' Radls  lorvnblon  Foatect  RAPTAA  EecoTlonadl  Pnok
dod Randablon  Cates Ovecanaw B Sooowdil  demrd Kerrt Buot
lamoe 2378580 0,058 L I % - 15,500 571 0,156 LI L 1 "
ot bt d e 5,000 208
Livcus Ramned 2.9
Erpendisires L e — B LB e
B anoa 13731785 PAAN 5,000 - R a7 [X3 L] - -
cankributions *.600 TREL 10,060 19,009
Imany Bt £ )
Erpardltures L 0nxr) 1iod} TR e 120,000
Guked Aenignated
eontTbut Lo [V s errrion —— —
Smlmwe 123VEE J2lAR flgem Lay J0ri N TN TS

SCHEDI)
THE AMERICAN HADIO RELAY LEAGUE, INGORPORATED
REVENUES

Year snded December 31
I85e PELI

Advertising vevenue:

QT magazing $1,0683,429  $1,983,948
Tune in the World 24,574 -
QEX 19,150 .
Book st 6,491 15,191
Other 8,657 ~
Yotal advertislng revenus 31,993,349  $2,969,139
Bubhlications sales:
Bookliets 916,462 784,573
dtandard Handbeoks 406,247 655,735
iine in the World 242,985 166,049
QST nevzdenlers 133,920 143,121
WEY puslication 39,027 27,145
Newsletter 37,033 26,925
Call Directopy - 41,916
Totel pubileetions sales 31,978,664 1] i

56 11 £

Publlcations:
QST magasine 41,282,160  $1,243,53%
Booklets h17,926 277,431
Standard handhook 203,397 224,292
Tune in the World production costs 114,54% 71,%52
QEX production and other conts k6,592 17,178
AHHL Letter 18,6840 19,948
Facket radio newsletter 14,922 T.252
Advertising production coste, net of
credita of $16,395 and $13,738 in
1986 and 1985, redpectively 2,053 3,264
Call directory expenndas - 34,243
_EaDuS.23 1,802,798
Forwarding expensea:
QBT mubscriptions 321,766 301,207
QST newedealers 6,47 5,07%
Other publications 228,897 207,141
551,138 515,627
Salaries 2,333,871 2,311,584
Fastage 193,033 F32,267
Membership supplies 59,407 48,182
Erployes insurance and pension costs 310,282 213.576
Statlonery, printing and formas 206,711 233,296
Office aupplies and expensen 160,510 164,538
Tegel and professional fees 108,727 103,717
Promotion and support 41,715 28, 245
Light, heat and water 50,707 54,238
Telephone and telegraph 50,108 57,389
Insurance 23,719 16,95K
Tenparacy employees 1,583 19,771
Laboratory expenscs 0,737 19,005
Trevel expenses:
Business 43,268 51,686
Membership oontacta 32,503 35.620
Overseas 28,091 S, 188
103,862 115,094
Bepreciation 204,376 265,798
P&gl‘oll taxan 164,152 152,450
Building maintenance expenses BT, TTH TT4379
Property taxes 514,000 53,836
Computer supplies and maintenence 5,403 26,350
Des - Reglon 2 and 3 26,713 23,769
Overseas QSL pervice 18,302 28,585
Awerds 11,685 5,543
House advertising preparztion &,509 il,164
Distributien of f1lma 8,793 5,978
Product review 4,005 7,02
CRAL Hesdguarters eipenses - 22,?6‘
Headguarters statlon expenses 2, 4hT 2,561
Other 5i,104 65,633

56,206,093 #6.744,139

8ee acoompanging notes to financial stetementas.
SUHEDULE TTY
THE AMERICAN RADIC RELAY LEAGUE, [NCORPORATED
AEMIKISTRATIVE EXPENSES - OTHER EXPENSES AUTHORIZED RBY
THE BOARL OF DIARCTORS

fear ended Dacomher 31,
HES 19y

Division Dipectara expensens:

Atlantic ¢ O,4ek % 5 ABE
Canadian - 5,355
Central B, 210 b,592
Talkots 2,546
Lelta 2870
freat Lakes t, 759
Hudaen h,467
Midwest 5,481
New England T,h01
Horthweshern 13,000
Pagitlc 9, 45T
Aoanoke LG8
Hocky Hountain 4,314
Southeastern T.2065
Southwestern Lo, 94F
West Guif T aur
110, THE 110,158
Sgeblon level expenses 83,648 T1,70T
Hoard of Directors meetlngs B, LiG A5,291
Executive committee id. 67 18,476
Preszident's expenses 16,708 Le, 948
DEricers! expensen 1%, 366 A, 248
National traffic myatem 10,178 12,000
Grants Eo CARL in,800 -
Comic Book expense 1,000 -
Digital Commurilcation Committes 7,661 6,073
Q5L menager expense T35 1,138
Voluntear regsolrces 5,946 5,122
Blue Ribhon Committee 1,250 -
Legal Strategy Committee #,113 -
dvpengthening CRRL 2,838 Spk
Adminimtration and tinance 2 b

44 hoe cammittee on biological efrecte
Publlcatlons

Membershlp services

Other committees

Advieory committees

Other




Moved and Seconded ...

Minutes of Executive Commitiee
No. 425

New Orleans, Lonisiana

March 21, 1987

AGENTIA

1. Approval of Minutes of August 23, 1984
meeting.

2. Rarification of mail votes of December 12,
1986 and March §, 1987.

3. Studies requested of the Executive Committee
by the Board:

3.1 Regarding Article 9, votes required for
adaption of amendments, requesied by Minute 79,
July 1986 Mecting.

3.2 Regarding the procedures wused in
evaluating gualifications of candidates in ARRL
director/vice director elections, Minute 81, 1987
Annual Meeting.

4. FCC Matters:

4.1 (lonsideration of ARRL action regarding
General Docket 87-14, Amendment of Part 2 of the
Commission’s Rules Regarding the Allocation of
the 216-225 MHz band.

4.2 Consideration of ARRL Response to the
FCC inquiry in PRB-3, Privatization of Special Call
Sign Svstem.

4.3 Consideration of the timing with respect
to Board-requested filing (Mioute {03, January
1986} reference to amendment of Section 97.313.
of the Commission’s rules to provide for reverse-
order veciprocal call signs,

4.4 Review of draft request for special
temporary authorizations for automatic contral of
HF packet.

5. Cousideration of an ARRL position toward
HR 911, the Volunteer Pratection Act of 1987,

6. Consideration of an ARRL position toward
proposed 1RS rules regarding lobbying by nonprofit
organizations.

7. Local antenna/RF1 matters.

8. Review of progress on Board directives:

8.1 By the vice presidents and/or ¢chairmen for
the committees,

8.2 By the Executive Vice Presideni, on Board
directives affecting Headquarters.

8.3 By the Executive Vice President, on the
proposed Visitors” Center.

9. Recognition of new Lite Members.,
14, Affiliation of clubs.
I1. Convention matters:

11.1 Approval of division, state and section
wonventions,.

11,2 National Convention matters.

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
3:30 AM, Central Standard Time, Saturday,
March 21, 1987, at the Westin Canal Place Hotel
in New Orleans, Louisiana. Present were President
Larry E. Price, WdRA, in the Chair; First Vice
President Jay A. Holladay, WeEJJ; Executive Vice
President David Sumner, K1ZZ; Directors Frank
M. Butler, Ir., W4RH; Clyde Hurlbert, W5CH;
Paul Grauver, WOFIR; and George 5. Wilson, LI,
W4OYT. Also present were Vice Presidents Leonard
M. Mathanson, W8RC and Tod Olson, KATO;
Secretary Perry Wiltliams, WILUED; Counsel
Christopher D. Imlay, N3JAKD; and Directors Tom
Frenaye, K1KI; Jim Haynie, WBAIBP; Friad Heyn,
WAOWZO,; Stephen A, Mendelsohn, WAZDHE,;
and Edmond A. Metzger, WOPRN.

1) On motion of Mr. Wilson, the Minutes of the
August 23, 1986 meeting were adopied as printed,

2) On motion of Mr. Wilson, the mail votes of
Decernber 12, 1986 and March 5, 1987 were ratified.

3) Studies requested by the Board:

3.1) As concerns the number of votes required
for adoption of amendments under Article ¢, ARRI.
Articles of Association, Mr. Price reviewed the his-
tory of the Article, last amended in 1966. Since that
time, the president reported, no difficulty with the
Article was apparent, nor could record be found
of member dissatisfaction with the present rule. Af-
ter further discussion, on motion of Mr. Graver,

it was decided to advise the Hoard that no change
was required in By-Law 9 save for deletion of the
reference to ““air mail,” a class of service no longer
provided domestically,

.2) With regard to a study of procedures used
in evaluating the eligibility of candidates for elec-
tion to the offices of director and vice director, as
requested in Minute 81 of the fanuary 1987 Board
Meeting, Mr. Price reported preoccupation with the
release of three major matters by the FCC in the
past several weeks had precluded proper prepara-
tion for study at this meeting, Whereupon, it was
ruled without objection that the matter is carried
forward to a future meeting.

4) FCC Matters:

4.1} As concerns General Docket 87-14 which
would amend Part 2 of the FCC Rules, so as to
reallocate the frequencies 220-222 MHz to the
government and non-government Land Mobile
services, after extended discussion on motion of Mr.
Butler it was unanimously decided:

To reaffirm the ARKL's long-standing position
that the Amateus Radio service needs the entire
220-225 MHz band in order to perform its public-
interest missions;

To set defense of this allocation as the ARRL’s
highest priority:

To muster every available resaurce for this task;

Ta aceept the kind offer of the Canadian Radio
Refay League that it file its own independently
drawn Comments to the FCC, supporting the
preservation of 220-22% MHz as a primary amateur
allocation; and

To ratify wholeheartedly the officer/staff
actions already taken in response to General Docket
87-14,

4.2} Moving next to consideration of the FCC
inguiry in PRB-3, Privatization of Special Call Sign
Systemn, the President reported that he had assigned
studies on various aspects of the matter to special
and standing committees.

4.2.1y Messrs, Butler und Wilson, the
members of the Special Committee, presented a
report, “Conditions Under Which The ARRL
Could Support Privatization of the Call Sign
Program.’ There ensued an extended discussion and
“fine tuning® of the paper. On motion of Mr.
Butler, the amended Special Committee Report was
accepted; Mr. Wilson requested to be tecorded as
desiring retention of a deleted statement: *‘FCC
must not charge additional fees for licensing
activity.'” The majority held that the words were
not relevant to the call sign question. During the
conrse of the above discussion, the Executive
Committes was in recess from 10:30 to 10:56 AM
and, for luncheon, from 11:53 AM to 12:37 PM.

4.2.2) Mr. Metzger, as chairmarn, reported
for the Administration and Finance Commities, on
appropriate fees and startup expenditures for a
Special Call Sign Coordinator (SCSC) program. The
committee recommended that the Commission
rather than the SCSC is the proper body to
announce the program, should it come into being,
by a mailing to all amateurs.

4.2.3) On motion of Mr. Wilson, the
following action was unanimously adopted;

“Congidering the complexities of the issues

presented, and uncertainty as to the effectiveness
of the vltimate result in view of the appacent
whadvertent omissions in Federal Register publi-
cation of PRB-3, und considering the apparent mis-
conceptions in the amateur community as to the
passible impact of the program, Counsei is directed
t(g gcek an extension of time for filing until July 31,
1987."

4.3) The Executive Committee next considered
the timing of 4 request for rulemaking to adopt
reverse-order reciprocal call signs. The request had
been authorized at Minute 103 of the January 1986
Board Meeting. Later, the Executive Committes
delayed the matter until certain points were cleared
up. After discussior, the consensus was there were
no remaining obstacles to submission of the request
to the FCC; Counsel could proceed at will.

4.4) At this point the Committee reviewed a
draft of a request for Special Temporary Authoriza-
tion (STA). Under the STA, 19 stations specifically
iisted in the application would be permitted to

operate HF packet nodes under automatic control
at speeds up to 1200 bauds to perform a controlled
study of HF packet networks. {The final outcome
of PR Dacket 85-105 last year was to allow
automatic packet operations above S0 MHz but not
on the HF or MF bands. However, the way was left
open tor an STA lzading to such a study.) The
interim Operations Plan for Skipnet, on which the
STAs will be based, was carefully drawn up over
the past year s0 as to include all the HF packet
ploneers who requested to participate. After dis-
cussion, on motion of Mr, Wilson, it was agreed
to file the application for a one-year special
temporary authorization as outlined.

%) After consideration of HR 911, the Volunteer
Protection Act of 1987, the Bxecutive Committee
took na action on the bill in its present form. Staff
will monitor its progress; should certain deficiencies
perceived in the measure be corrected, the ARRL
could adopt a position at a later date,

) On motion of Mr. Graver, the Committee
went unanimousiy on record as opposing dratt rules
of the Internal Revenue Service which could inhibit
lobbying on issues of importance to amateurs.

7) Counsel Imlay reported on several local
antenna and Radio Frequency Interference matters.

8) Review of progress on Board directives:

8.1) By the vice-presidents and/or chairmen
for the committees:

&.1.1) Mr. Holladay reported that the post-
Board meeting of the Membership Services
Committee would be held at Visalia, California on
April 3, 1987, The similar meeting of the Special
Study Committee on Advisory Committees had not
yet been scheduled.

8.1.2) For the Legal Strategy Committes, its
chaitman Mr. Nathanson reported an organized
attack on restrictive covenants; a planned continuing
cducation course for volunteer counsel in connection
with the National Convention in Atlanta on July
11-12, 1987; and a planned meeting of the LSC at
that time. A consensus was reached that QST
editorial mention of local antenna cases should not
imply ARRL endorsement of local fund-raising
activities in support of these amateurs.

8.1.3) Mr. Olson reported that the Publi-
cations Committee would meet in Newington on
March 28, 1987,

8.1.4) The Administration and Finance
Committee met March 14-15, 1987 at Orlando,
Fiorida. Mr. Metzger, as its chairman, presented
its Minutes, including discussion of the forthcoming
video, New World of Amateur Radio under the
direction of Roy Neal, K6DYUE, formerly of NBC;
several internal administrative matters; and the
financial side of PRB-3, as reported above.

8.1.5) Mr. Frenaye, as Secretary, reported
for the Volunteer Resources Committes; its first
meeting of 1987 will be April 28 in Dayton, Ohio.

R.2) The Executive Vice President presented a
chart, “1987 Anuuval Board Meeting Action ltems,”
and answered questions from the group on items
tigrein, At its conclusion, the Commitiee was in
recess from 2:35 to 2:55 PM.

8.3) Mr. Sumner also presented the progress
report on the Visitors® Center, Dr. Owen Garriott,
WSLFL, former astronaut who was *‘the first
amateur in space” has apreed to serve as chairman
of a committee to advise on exhibit planning for
the proposed ARRL Visitors’ Center, A lot of work
has been done on the funding plan, now nearing
completion. Some possible names for the Visitors’
Center, siogans, and elements of a campaign logo
were discussed though not finalized.

9 On motion of Mr. Girauer, the names of 3%
newly elected Life Members were recognized, and
the Executive Vice President was directed to list their
names in QST

10) On motion of Mr. Butler, the following clubs

were declared affiliated, all in category T except
where indicated:
Chestnut Ridge Radio Ciub, Teaneck, NJ
Harrison Amateur Radio Club, Cadiz, OH
Hilltop Amateur Mastertie System, Marina del Rey,

CA

{continuad on page 74)
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Correspondence

Conducted By John Hennessee, KJ4KB
Regulatory Information Assistant, ARRL

All letters will be considered carefully. We reserve the right to shorten letters selected in order to have more members’ visws reprasented,
The publishers of QST assume no responsibility for statements made herein by correspondents.

SAVE 220 MHz!

1 It seems. that once again we face the loss
of our valuable VHF frequency allocation to
the ever increasingly voracious Land Mobile
Service. This time they are asking For “‘only”
two MHz from our 220-225 MHz band, What
about next month, or next year? When will
they want the rest? How about 420430 MHz2?
Why not 440-450 MHz? Every time one of’
the commercial services wants more frequen-
cies, the amateur allocations are the first to
be viewed as a possible source, despite our
tong record of public service.

If you value your frequencies, wrire! Write
to the FCC, to vour ARRL Director and Vice
Director. Consider that we need these fra-
quencies for what will be an explosive growth
of 220 MHz after Novice Enhancement takes
effect and for our public-service activities.
Consider the alternatives for use of 220-
222 MHz by the Land Mobile Service and
other services, Let the FCC and others know
your thoughts. Above all, don’t just sit there
and hope that someone else will do it for
you—they can’t! Only you can voice your
uwn opinions. Remember, silence is also an
opinion and if we let FCC Docket 87-14 take
place without opposition, this will only be the
first of many avulsions of our frequencies!
~-Liegrge (f, Manning, K2RRR, Croton-on-
Hudson, New York
[FCC Docket 87-14 is a proposal which, if enacted,
would take away 220-222 MHz fram the Amateur
Radlo Service and reallocate it to the Land Mobile
Zervice. All amateurs are strangly encouraged to
tile eomments with the FCC in opposition to this
proposal. The FCC will be accepting comments
until May 21, For guidelines on how to file
comments, ses April QST, p 14 —Fd.]

GOLDEN JUBILEE DXCC SHINES

1 When the new Golden Jubilee DXCC
award was announced, [ was not impressed.,
But listening to the local DX alert frequency
on 2 meters and hearing the [ocal fellows
working countries to complete this award, [
finally became interested in this award and
am now nearing completion of it.

The Golden Jubilee DXCC award has ac-
complished several things. Fellows who have
just been listening for years must gat on the
air and operate for this award, Many DXers
sit around and complain that there isn't any
DX to work, This award has proven them
very wrong.

T would encourage the ARRL to come up
with another “one-time™ award next year that
would pot require submission of QSL cards
because it would be lots of fun.—Bob Scotr,
WBSJIEY, Delaware, Ohio
[Stand by, Bob, for the Bicentennial of the US
Constitution WAS. —Ed.]

THREE CHEERS FOR VEs!

"1 Periodically, § see in the Correspondence
¢enlumn a letter about semeone commenting
on the performance of an ARRL Volunteer
Examiner (VE) team. I have never taken a test
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from a VE team because 1 achieved Extra
Class in 1977, long before the VE program
was established. However, commenting as a
VE, | really enjoy watching people upgrace
because they work so hard. Peaple know that
if they are prepared, then they will pass. As
VEs, we do not receive any pay, so the benefit
received is the pleasure of helping others.
--Steven O. Putman, N8ZR, Fairborn, Ohio

[Z] The article on page 62 of March QST says
that the FCC feels the VE groups are doing
an ‘“‘outstanding job.”’ I would like to add my
comments.

On January 10, [ took and passed the
Amateur Extra lass license examination.
This test was administered by a2 VE team
headed by Glenn, W@IJR and Karen,
KAACDN, Schuitz. The ARRL has reason to
be proud of teams like these; they did an out-
standing job and were very professional in
conducting the various tests. Dedicated people
like these are real assets to the VE program,
and they deserve our thanks for their efforts,
In my opinion, the VE program is a re-
sounding success.—Donaid J. Shearer,
WBJIRN, Lirtleton, Colorado

TFTAKE A LIST

[ As 1 listen across the bands, { hear more
and more DX being worked on DX nets or
lists. To sorne degree, | can understand that
lists benefit certain rare DX stations who are
unable to operate split frequency, or who have
a limited ability to speak or understand
English. Still, 1 don’t understand the increas-
ing need to work DX stations on lists.
Whatever happened to independent operation
in which some degree of operating skill is
needed in order tor make a (SO rather than
simply waiting in line as contacts are handed
out? Even worse, sotne net controls spoon-
feed contacts and reports to stations who
can’t make valid contacts on their owrw IS this
the spirit of Amateur Radio? Apparently
sol—AMick Watson, W7UZ, Milwaukee,
Oregon

HAM RADIO AND PACKET---
PERFECT TOGETHER!

{3 Last night 1 was in QSO with a couple of
packet radio buffs—now [ am really excited!
As an electronics engineer, my experience in

data communications has long exposed me to-

protocols and to the importance of error-free
communication.

Clearly, packet radio is state-of-the-art. |
would encourage the ARRL to publish more
on packet radio. Packet and computers are
servants to be mastered. What a challenge and
an opportunityl—Dave Tavior, WA6PBJ,
Scotisdale, Arizona

THE FIRST SOLDERING IRON
111 have been reading an excellent book on

the historian Herodotus, and thought this
information might be of interest to members
of the League.

We tend to think of the soldering iron as
a modern invention—not so! The book, The
Worid of Herodotus by Aubry de Selincourt,
states as follows: ‘“.. .in addition to specific
inventions, such as bronze casting, the lathe,
the level, the square and the key by Theodorus
of Samos and the soldering iron by Glaucus
of Chios, brilliant work was done in the early
part of the fifth century....”

The author does not mention whether
CGlaucus of Chios was & ham. Upon
inspection, there is no Glaucus of Chios in
any Callbook!—Rupert Wood, WB4ZOF,
Bethesda, Maryland

SOLYING THE NOVICE DROP OQUT
PROBLEM

[J A short time ago the FCC released figures
which revealed we had lost 10,000 Novices in
two years. These were startling figures, and
they created quite a furor throughout
‘*hamland.’" In this case, to say that we “ost
10,000 amateurs™ is wrong. We didn't lose
them because we never really had them.

The main problem lies in the standard
Novice training classes. They may be out of
step with reality. Many classes operate under
the assumption that when a student can copy
3 WPM and pass the written test, he or she
can go ahead and get on the air. A typical
Novice class ends when the code and written
tests are completed. The students are given
a pat on the back and told “*see you on the
air,”" and it’s over. These students are literatly
abandoned at what should be the mid-point
of the course,

Those with amateurs in the family or
friends to help them complete their training
will make it. The shy, the very voung and
those not technically inclined may fall by the
wayside. Let’s face it, it takes a lot of “‘guts™
to set up a station and go on the air. [s it any
wonder so many Novices drop out?

Well, all hope is not lost. Training
programs should be expanded to cover those
things the old-timers used to teach around the
furnace, such as setting up a station and
making the first contact, Clubs might main-
tain a pool of equipment to loan to those who
can not afford to buy their own gear at the
time. Clubs might also want to give each
student graduating from the class a free one-
year membership to the club. 1t’s just another
way of integrating new Novices into Amateur
Radio and giving them a chance to meet other
hams.

Things must change. 1t will take planning;
bowever, when implemented, the benefits will
be many and the dropout rate will surely take
a turn for the better. Only then will we be able
to say that we are feach/ng Amateur
Radio.—Robert R. McKay, N8ADA,
Dayion, Ohio TR
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How’s DX?

Conducted By Ellen White, W1YL/¢
18620 SW 234 St, Homestead, FL. 33031

The DXCC Award in Retrospect

In the Spring of last year, HQ entertained
visit from Jim and Kirsti Smith, VKINS/NL,
a visit which resulted in the following on
ARRL awards chasing from the DXer’s point
of view, In this Golden Jubilee DXCC year,
it seems appropriate 10 share extracis from
fim’s view of that world stendard in DX
achievements—the DXCC Award.

In browsing through some old QSTs, I read
the first announcement of the DXCC Award,
on page 59 of September 1937. (At the back
of my mind I knew that I had read the short
article before, However, this time my
immediate reaction was to think “little did
they know what they started.”)

The beauty of this award was in its inter-
national outlook; anyone could apply, and the
rules seemed reasonable. (Clause 3 beat me,
however, since the traveler at that time had
to be starting DXCC all over again with each
move. And, for a traveling-type DXer,  often
wished that thought had been given to the
operator identity.)

Rule 1 stated that all contacts must be with
stations in the authorized amateur bands
using amateur calls. (To prove it, ARRL
bounces cards from operations without docu-
ments to prove authorized operations, or
words to that effect.)

Rule 2 noted that all stations contacted
must be land stations. Shipboard contact
couldn’t be counted. This was a very wise
move, but there were a lot of arguments to
come—about ships tied against wharves, and
50 on. (My VRACQ/KW6 card of some years
ago was bounced; it seems that the contacts
were made from a yacht.)

Rule 3. All stations must be contacted from
the same call arca. Later on, this was to lead
to a bit of soul searching as a W1 had to move
to W6 on 2 job transfer and then had to start
all over again. (This rule was later modified,
of course.)

Rule 4. The ARRL Countries List would
be used in determining what constituted a
“countrv.”” (The word country is really a
misnomer. The DXCC Award has never
really been about countries, but rather about
areas, following certain ground rules.) I am
just as happy chasing reefs, little enclaves in
some Jand or whatever is on the list at the
time. The main thing is that all DXers are
doing the same thing. However, if a country
is no longer available for some reason or
other, the operator of today isn’t given the
chance | had so many vears ago at Burma,
Bouvet or Albania.

Rule 4A. In case of countries no longer in
existence, credit will be allowed for these if
they were recognized as a separate country at
the time of contact. Well, there isn’t much
wrong here, and the distinction between cur-
rent and deleted countries was good thinking.

Rule 5. Confirmations must be submitted
for all countries claimed. This is a clause that
has stood the test of fime, and 1 would not
even bother applving for DXCC based on
certified log entries. Sorry about that, QSL

cards are still the ultimate proof of the QSO;
otherwise who needs them?

Rule 6, Contacts may be made over any
period of years, provided only that all con-
tacts be made from the same call area {or
country where no call area exists) and by the
same station licensee. I think the time scale
was a sensible one. Did you hear about the
W who suddenly resnembered that many years
apo he had worked a# certain country,
searched old logs and finally located the QSO.
All those years later he was still able to get
a card, thus completing the ultimate—
working the complete DXCC list.

Rule 7. The Century Club Award, and QST
listing for confirmed contacts with 75 or more
countries, is available to all amateurs. Yes,
this is the stuff of the true Amateur Radio
outlook, and [ for one am happy to apply for
DXCC from time to time from various areas.

Rule 8. Following the first listing of any
station in ST, confirmations from
additional countries may be submitted as
received. [ suppose, it is here that it all really
starts. If they had added **2 maximum of 100
countries is ali that is reguired for DXCC, no
further claims to increase totals will be con-
sidered.’” That would have been that, No
Honor Roll, no chasing that etusive 101st
country, No more thinking only one country
to complete the list.

Rule 9. Stations reaching the 100 con-
firmation mark will be enrolled in the DX.CC
automatically. That DXCC award is still one
of the most popular achievement awards in
Amateur Radio today.

Rule 10. This covered sufficient postage.

Rule 11. Concerned applications and where
to send confirmations, etc.

So, that was where it started, apart from
emphasizing that the QST Countries List
would be the only official confirmed list.
[Editor’s Note: For many vears, the annual
printing of the valid countries list appeared

in QST along with the rules for the ARRL
International DX Competition; this predated
the ready availability of the famous Qperating
Aid No. 6, The June 1982 installment of this
column, “‘Roots,” goes into depth on the start
of it all.] Despite what must have been a ot
of acrimony, and of course lots of discussion
on the bands, the jump to the “‘one country-
one point™ idea came into reality.

In the October 1937 issue there was the first
listing: WS8CRA 112, WIBUX {03,
WITW/WICMX 104, WeCXW 101, GeWY
100. (G6WY had misunderstood things, only
sending in 100 confirmations. His next salvo
corrected things and he headed the list in the
December 1937 issue with 114 credits.) In
addition, with over 75 countries, were ¢ US,
1 VE and 1 G operators. Can we DXers today
say that it was a bit easier in those days? It
was the start of a great award, with marvelous
forethought. These early applicants must have
had to work very hard for their countries,
with equipment that was primitive by cusrent
standards.

When reading these things, there is the
strange feeling that it really isn’t 50 years ago.
It is all happening now. Despite a lot of
mutterings, 1 think things work well today.
Of course, there is the push for a “*new one”*
to be recognized from time to time. It would
he a pretiy dull affair, after all, without the
addd hassies.

In writing this | have remembered my chase
for FQ FF FD, for the ZD1 ZD2 and for V(31
VQ2, and so on—the countries that are no

j;lf‘froster s Tips for Easy Llstening
:;:Procedures 2 :

=27 You are out there (still all alone), working through your first DXpedition. You realize your
mexperlence may cause you to nut always use procedures that make for maximurn efficiency
., {ie, maximum contacts). Relax, Try this. Do you recollect watchmg golf professionals on
unday afternaon TV (boooo)? Ah, those effortless; beautiful swings. These pros may knotk
he ball into the deep rough, or a sandtrap, but blast beautifully onto the green. Their shots
ays go.siraight and they always make the 2-foot putts! It looked so easy when the pros :
idd it. You raced out to your lacal goif links and (with the picture of those easy pro swings
-"firmly in mind} you were amazed that your relaxed approach did indeed Increasa your skills—-
.- AL Jeast for the first two holes. If you don’t play golf, substitute tennis, or something.

-+ - Now, tianslate those memeries to DX operating. Remember when you were home listening
-t some world-class DX ops making several QSOs per minute. Just like the pro goifers,
- vothing bothers them. There are always callers who are zero beat, and *'policemen” giving

‘dtrect ong, And, of courses, some nut has to call “CQ DX on the frequency Unfortunately,
. Ihere ig often malicious mterference too. The GRM comes dnd goes in different forms, but
'fla fap aperator just keeps ralling along for hours. There is that smooth rhythm, using the
 #ame ‘assuring pracedures, checking the openings to different areas, making it all sound
" 50 easy. and. eﬁortless Whaf couid be mass DX hysterla is. under full control of the old pro .

DX op.

Remember that “picture” of those world-cias& OX operators and do likewise.—WBISQ
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more. After 39 years of DXing I can still find
things to keep my interest, stil find ways to
improve my station, still find the energy and
enthusiasm to chase DX,

Who savs Amateur Radio is duwll and
without challenge?

THAIEAND UPDATE

AHZAK/HSIAOL (Bruce Strong) furnishes the
Sollowing updare,

Thailand recently granted the Radio Amateuar
Society of Thailand (RAST) permission for a
second club station to be aperated every Eri-Sun.,
FAST has assigned the call HSR to this station,
but it is felt that most operators will most likely
use their personal call signs. The new station is
located inside the capitol city of Bangkok and
will reflect either H38 (club call) or HS1 (first
district), ln Thailand, individual suffixes have
been assigned, and the numeral reflects the area
within Thailand that the station is operating
from. HS1XXX, HSSX XX and HS9XXX would
all be the same person, but operating from
different parts of Thailland. Bruce feels that
RAST, IARU, the Thailand Government, the
Thai PTT and Thai Security Council are all to
be congratulated for the progress they’ve made
in restructuring Amateur Radio within Thatland.
He hopes rhey won’t stop there and that home
stations will soon be permitted.

THE CIRCUIT

"1 KHO6EJ: Hawaii’s oldest aclive amatevr is Bill
Sevmour, who celebrated his 90th hirthday this
past January. Bill was licensed in 1936 as
KA6NZQ. Aloha!

I”1 3BSCF: Jacky spent & months in the USA and
holds KB1PR. He is verv active on C'W from
14302 to 15002 oo 21027. (See accompanying

Left to right are FH4EC, FH4ED, WEQL
and WEKG at the Colving’ QTH on Mayotte
Island, FH/WBKG. FH4ED went on from
there to generate huge pileups in the
Gloriosos.

photo.) DKTPE reports that 386/3B7/3B9 are
“off limits” because of difficulties with the drug
trade.

7 Colvins: $79KG in January from the
Seychelles was a winner for Lloyd and Iris, with
9000 contacts, and 130 countries, in 18 days of
vperation. By coincidence they operated from
the former QTH of VQ9R, but had to use their
own antennas, Seychelles was a snap in January,
what with G4LIF operating $791.J during most
uf the month!

] China: WINH reminds us that there were
more China stations in 1932 than now, with the
majority showing up ia Shanghai,

[} Fonga: NTAOU reports a 00207 [(-meter FM
opening (20.6) featuring A35PP,

L1 Zambia: With the exemption of Amateur
Radio equipment from taxation in effect (and
a Movice ¢lass license to be implemented soon),
the Radio Sacicty of Zambia asks for donations

of HF and 2-meter transceivers and antennas,
and 2-meter repeaters. If yon can help increase
%) stations on the air, please contact Daniel
Soko, 41208, RSZ Secretary, Box 72116, Ndola,
Zambia.

L1 Israel: In July, the [srael Philatelic Service will
issue a special postage stamp honoring Amateur
Radio. Further details from the country’s society,
the Israel Amateur Radio Club (FARC). Box
4099, Tel-Aviv 61040, lsracl. Note, too, that
Australia and Israel share a third-party-traffic
agreement. Check out the Fri/Sat 0430Z net on
14,280 MHz.

3BBCF (lef) with 3B8BH in Quatre Bornss,
Mauritius, See Gircuit item, this fssue.
(tnx DK7PE)
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Il XP4CZ: Jim suspects recent Callbooks are in
error. His correct address is Box 1556, Villalba,
Puerto Rico 00766-1556. Any cards for his
former 932J1 go to that same QTH.

"l San Andres: N3JT/HK® managed 5k con-
tacts during 4 days of operation last fall. Jim
adds that they were in addition to 4 phone
patches, 1 dose of sunburn and 11,000 mosquito
bites! Special thanks to HK#BKX, the HK
society and the Ministry of Communications for
licensing assistance,

7 Help!: KD@S/WABQLH is looking for some
hot tips on the operator of XW3DO, in Feb
1971.

21 DX Ist: KASTUF is back after a 40-year
hiatus, and finds the world takes on a different,
more personal perspective after making that first
X call. It has shrunk and became a part of his
radio room. DX chasing is exciting and alive!
Bill recently visited Rio and enjoyed a visit with
PYIBVY, PYIZT and PYIQN,

1 Mali: TZ6MG uses the following manager:
Eddy Eliveld PA-3656/R-41, Drontermeerstraat
70, 8226 HL Lelystad, The Netherlands. Cards
also okay via the Bureau and also via PB 2095,
8203 AB Lelystad, The Netherlands. Eddy notes
that Dennis is active on 80, 40, 20 and 15 meters.

[7i Samoa: K6JAIJ/KHS operated from the
Island of Tutuila Dec 26, 1986-Jan 2, 1987, QSL
Gary Haugen, 3744 Jurupa Ave, Riverside, CA
92506, (This summer he anticipates a stop at
Howland Island, KH1.)

£ CT3: N5RM and K5SMM are planning a big
multi-single operation in the CQWPX, hoping
to be on the air May 26-Jun 3.

{71 G3SZA: Contrary to rumors, Dave is stilf
working hard for a QSO from Zone 26 and will
let the whole world know it when he works his
40th Zone on 160 meters. (inx KEMFQO) &=}

QSL Corner

Administered By Joanna Hushin, KANFO

Heare i5 some information for those of you who
would like to QSL a QSL manager or direct to
the station location. It is passed along as we
receive it and, therefore, may not be accurate,
The call sign in parentheses is the QSL. manager.

AYIF (LUSFAZ}

CXAXY (CX208)

FR/G/FH4EC (FR5DO)

J730 {W20B)

KC6CS (JE1TKL) via JARL, or
direct 3-16-6 Shibakubo,
Tanashi City, Tokyo,
188 Japan.

KC6MR (JSTTK)

LUstiQsZ GACW, Carlos Diehl 2025,
[854 Longchamps,
Buenos Adres, Argentina,

P19} (WIAX)

TKSUC (FGAOD

T3BDX (I2]SR)

VK9XS (VKONS)

VK9YS (VKONS)

VEK@DS (VKINS)

VKBGC {VKINS)

VUZLAM (UY5SXE}

V3IDX (N5DD)

WIBIH/PIZ  (W1AX)

XE2BIC (WB6IMS) for contacts after
Oct "86.

STSND {F6FNL)

SZAET {NSDET)

8POAY (K1COW) David W. Penttila,
Cakland Shores, Spencer,
MA 01562,

9J2EZ (I4FGE)

Special Notes

H44/VR4 Solomon Isiands

Any former H44/VR4 stations or anyone who
knows of 2 former H44/VR4 are asked to write
the Solomon Islands QSL Bureau, Box 418
Honiara, Solomon istands.

D Xers are urged to send their QSL cards direct
{o an H44/VR4 station or the H44/VR4 QSL
Bureau.

C3 The Gambia

Most of the active hams come to The CGambia
on a short-term basis, rarely exceeding two years.
Cards sent to The Gambia via the outgoing
bureat are normally forwarded by sea mail and
may take a year or more to reach The Gambia
Burean.

Therefore, the following may assist in con-
firming a CS contact.

1) QSL directly by airmail.

2} BEnclose a self-addressed envelope and

2 IRCs.

3) Check the validity of the C5 call worked

in the international Callbook.

All Q8L cards received by the Radio Society
of The Gambia will be distributed promptly to
such members who either still are in The Gambia
or whose forwarding address is known. All other
cards can be returned only if return airmail
postage, 2 1RCs, has been enclosed. There is no
outgoing sea mail from The Gambia, so cards
will be returned by air.

{1 QSL Corner, Dec 1986 QST, p 57, contains
information and addresses for the ARRL
Incoming Bureau. March 1987 QSL Corner,
p 67, contains information on the operations of
the ARREL Qutgoing Service. For additional
information on bureau operations (Incoming and
Quigoing), send a self-addressed, stamped
envelope to ARRL QSL Bureau, 225 Main St,
Newington, CT 06111, %]
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QST, page 58, September 1977 QST, page 35, and January 1979 QST, page 11, for a complete explanation. The horlzontal axis shows
Goordinated Universal Time (UTC); the vertical axis, frequency in MHz. Data are provided by the Institute for Telecommunication
Sciences, Boulder, Colorado. These predictions, for May 18 to June 15, 1987, assume a sunspot number of 13, which corresponds to a

2800-MHz solar tiux of 75.
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DX CentuEy Club Awards %@i@) Administered By Don Search, W3AZD

The ARRL DXCC is awarded to amateurs who submit written confirmations for contacts with 100 or more countries on the official
ARRL DXCC List. You may also submit cards to endorse your award in 25-country increments through 250, 10-country incra-
ments throagh 300 and 5-country increments above 300. The totals shown below are exact credits given to DXCC members
from February 1 through February 28, 1987. An SASE will bring you the rules and application forms for participation in the
DXCC program.

New Members

Mixed

2051106 HBYAAM/158 JRIMOO/139 VETAHB/104 KC2NB/292 KV3JMBS KEETM/104 WATWOC/ 127 WaPPHMO1
DKPAC/124 HBOBHYI111 JABHZW/256 XE1EN07 WAJTY/168 AAAOVI106 WUBl 144 NA8Y/135 WBSIFE/M 02
DL1BE/MO7 HBYEY/T10 JABUBH/110 Y36SG/M104 KIIEX/104 N4LZL/A104 K7ALIM01 WABOSE/ 292 KABPER/104
DL1SVI256 V3IEUMNT JHBWAH/137 YU2QUI02 K3RY/100 WALAXW/105 K7ETZ/00 KCUI100 WODCB/M16
DL3SBIM3e FUVX/M104 JAOBKX/270 AZANLA 06 RISKE!105 WASQACH101 N7FTR/106 N9RD/237 WBRDLT/105
GAMZFWA0T  IKZCIV217 SMSBCO/343 KHIB/63

Radiotelephone

DL3SBI/130 HEGAAM/143 ISRRZ/271 JABUBH/103 XE1ALH/100 W2ATOM 16 WDAPBF/123 WEKCB/101 NK8Q/100
CASEYP/106 HBICTGNO7 [K7TAFMI252 JHBWAHHM27 YBENH/105 WAIMKS/1H KASWOO/109 WUB131 KASLTR/161
FKBDH/272 HBYCZW/1 02 IK7JCVI204 JADBKX/102 N1BEX/KH2/120  KD4TM/101 WASHAX/105 KDBSCH101 NOCIR/141
GAYZONM18 - HKBIMU/105 ITACUE/199 KCEHAM 10 HC2NB/268 N4GYA/103 KBSHEL/DU/M09  NBHHT/102 WADCE/T15
GMAWEW/125 12UPGI257 IKQEIM/163 SMTBFT/10

cw

DKBSR/133 FEGIGW/110 [3FDZI122 OK30WAMO7 N1BXC/100 KViaJi154 WA4YLD/109 WEBBFZN/101 WBCFG/103
DL1SVATI G4WEX/110 JETBQRM0Y ZPBJALI114 WBIAEL/114 AAJELNMO3 NEASQ/100 NEMK/101 NOCIB/139
EBGID88 I20EB/ 104 JADBKX/257 Z82RM/197 K2KIB/A50 WASAXWI104

RTTY

EASCVR/102 VE3URMO3 WaFGA07 KJ4MRM00

160 Meters

OKADWJI103 SMEEHY/103 9Y4viio8 K18T/100 WAOWI/151 WaDAO/ 100 WYAWA/1 00 ABSCG105 KIGVEI 108
OK3CQRI107 Z35LB103 BaVBII0S
5BDXCC

JRIGWZ GXBCW N3NA NSAVK NEESE JHIEDB BMSDAC

Endorsements

Mixed

A71AD/300 JATNGM/165 SMBLIF/262 WE1AEL/I139 M3COR/ 130 NVaC/231 KERK/322 KBUNP/244 MJGX135
CT18H/225 JHED/286 SM7IDF/270 KA2DYB/176 N3ELN/131 NE4F/267 WB6CLLI183 KBSME/175 NM3H/133
CT4YN/271 JH1IFS/326 SM7KIL/180 KB2G/224 W3FGS/155 NK4L/z96 KBBHT/307 NBBEF/207 WOJOPH T4
DF215/207 JAZAACII3S SP2AJ0O/323 KA200G154 W3GOH/13 WaDZZ/313 WBFT/271 NADE/315 WOMP/261
DJ2AAII4T JASTHL313 SPSEWYIA1T ®B2ORM25 W3LMZ/320 WaRIM/328 NBIZh/229 NIMK/137 WaOKL/A02
DJ2ZM126 JALPULI3TT TF3SV/az2y NRAC/a08 W3YFIi255 WA4CTC/207 NBVF/310 NEBR/282 WASVKN/232
DEAZTNTE JATARD/319 VE3IRF/202 N2UN301 WA3HQL/151 WA4YLD/1T5 NEGI/268 WBEVZ/334 WBIBZE/25
DKOSRNEY JATBJSI320 VESRA/312 NaWKH28 WASLJPI10 WE4MARIM WBZID/283 WEBHN/342 KPGVBI332
L2GBM/M137 JATGLB321 VK200P/127 NB2R/220 WB3FMA/MT75 WB4PUD/297 WABAIL/259 WBMEP/250 kplvzez
DL7WL/A06 JABZO337 XETOW/302 W2FCR/31T AE4Z7320 WN4KKN/186 WABSTLAIZ18 WBYMBI260 KBAU/309
EABRILZ75 | .A2KD 252 XE1VIC/285 W2FR/A21 KaJYS/307 WS4E/267 WJIBD/189 WABSXM/200 KCoDAJZ50
GADYO315 OH2BGD/331 YSIGMV/A11 W2Kl277 K4Lwi276 WS4G/165 WHKBE/280 WEBBHNY 253 KEDAAS283
(335JH/323 OH2NB/363 ZL1AMO/336 WaTs/280 K4MEF!150 K5ZDi231 K7NO/315 WODSPKF/A04 KSpz/280
HABJv/a52 QYEFRA/30 ZLEVS/201 WAZAOG/275 K4TEA/A20 KB5GL/3T0 KITUHN25 K9BIL/306 NOCIB/224
HB9G/292 OYTMLI326 ZS2RMI315 WA2CBL260 K4X1/341 WENF/269 KIWE/262 K9IWI311 NORR/327
[2JR/318 OZ1TL201 K1KOB/285 WATMP/226 KI4m/304 W50G/293 KM7E/186 IK3ISM/341 WOBF/290
12LDD/324 PABRLF/281 EAUCAI132 WB2ABD/262 KJ4CQI165 WBSBIR/250 ND7B/206 KgvAaL/312 WHHZI342
[2EA/264 PY2DSQ/291 KR1RA/250 WB2AIDI319 KJ4MBI128 WB5DEQ/193 WTFPT/261 KIYNF/213 WALWG/353
ITSJLA/313 SlLezG/281 WiIKB/320 KC3ER251 KZ4V/250 WS50/181 WTKJIMTS KOSQQI180 WAYVA2Z26
JATADN/346 SLPZZI159 W1PNR/304 KZ3Hr161 N4SR/322 KELRN/T5T ADBJ/280 NF9E/130

Radiotelephone

AT1ADI300 12K AJ/265 JA3DY/318 SM7IDF/212 W2FCR/317 K4ADN/201 KFEEN/203 N8BEF/206 KS9RP2T1
DETQDY2E0 IK2AWT/202 JA4CUY!306 SVBAX/269 WAZ2AQG/229 KJ4COr165 NBARS/153 NESR/282 NOJK/306
DFBTK/52 130HN30T SASPULII1E VE4BJ/315 WB2AIQ/287 N4SR/318 NeMU/315 WAIQSE/289 NAINBf162
DJ2AAIB31 I5BDE/an3 JATARD/317 AE10W/302 KASDLT/18D NKAL/ZBE WABAIL/258 WBSPAT/129 NFOE/129
PDLESBAS1G3 IBWRI/312 JATBISI3T XE1VIC285 KA3HX266 NV40/197 WBBRSE/287 WEBSRNY/223 WOLAR332
EA3ADLIAA IKAGS/151 JATGLBI32D YS1GMV/A311 KCAEK/251 WAa4PMFI77 WBBVIN/ZT8 WODBPKF/296 WI0KL/302
F5JAI326 IACEP/315 JABZO/326 ZL1ALE/307 KC3VE/262 WBAMAI/276 K7JXR/252 KaBlL302 WIRY/321
G3SJH322 JATADN/338 LU3AJWI316 K1KOB/264 NIEHD/170 KB5GLI306 KD7PS/204 KOIWI309 WABVKN/232
e MO Sean oeam REL WS e mew,
HBOAHA/332 JH1IED/285 LBZG/264 KA1

11TBE/321 JH1IFS/326 SM5BCO/343 W1PNR/304 WAIHOL/150 KBECLL/83 WIKSKI124 KCaYX/224 NORR/323
12JR/318 JAZAAQI333 SMBLEF/262 WB1BV/256 AE4Z{309 KBBHT/302 KaUNP/209

cw

BJ2AA260 ITOVRIICI259 OY7ML/248 SPSEWY/2E1 KA2DIVI261 N4FKZ/271 ALSKI173 WABTLASI1T WORPKF221
DL1PM/308 JA2AAC287 OZIvI307 VE3IRF/169 KB2G/223 N4JEI310 K52D/202 WBERSE/IOT KOBIL/267
DL7WL/2H JABDY/ 295 OZ4RS/128 YVITO/149 N2UN277 NK4L/241 WSLVD/297 WHKEE/179 NAINB/169
EABRL/254 JASPLIL/2B3 PY2RRG/Z207 KIKOB/T4 WARAQG 25 W4PBC/177 W50G/280 K7NO/254 KBHOQW! 149
FBCRT/285 JHTARVI255 SLOZG/254 N1AFCH74 WB2ABIV204 WE4MAl/265 KBBHT/169 WATHCE/55 KMOC 151
FEHWM/206 JARZO/299 SLOZZI5E8 W1ADL/200 KZ38/198 WB4QSN/297 NebUs2a6 KANAIZB0 NeRR/312
1SBU/290 1.AZKD 204 SM7IDF/199 K2QiL224 KZ3H/136 W84G/146 WBZID/267 NBDE/261 WRCAW/251
[K2CIH/141 LA4DCA/ 199 SMeBZH270 K2UOI310 W3GGE/IZ74

RTTY 160 Meters

12JRM144 WiDA/MTS K4AGC/148 WAAWIP/154 WAHAMI75 K225 WRFCR/126 WaILGH27
DXCC Notes

Peter | island

Pater | Island (3Y), lacated in the Bellingshausen $ea off the Antarctic continent, was accepted as an addition to the ARRL DXCC Countries List in 1983, pendin
1he first creditable operation. The January and February 1987 aperations by 3Y1EE and 3Y2GV have been accepted for Peter | credit. Submission of cards wrﬁ
be accepted June 1, 1987 and after. Thus, the current country count will increase ta 317. Gotden Jubilee credit for Peter | may be claimed immediataly. &&¢ ]
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The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave, Millington, NJ 07846

Building the 10-GHz Horn Antenna

Last month, I discussed some of the theory
behind pyramidal horn antennas. This month,
1"l show vou how to build one yourself from
readily available materials.

The first design parameter is usually the
required gain, or the maximum antenna size.
These are, of course, related, and the relation-
ships can be approximated to the following:

L = H-plane length (A} = 0.0654 x gain
(Eq 1)

A = H-plane aperture (A) = 0.443 x Vgain
(Eq 2}

B = E-plane aperture (A\) = (.81 A (Eq 3)

Note that gain should be expressed as a ratio
for these calculations; 20 dB gain = 100.

Let’s calculate the dimensions for a 20-dB-
gain horn for use at 10.368 GHz. Using
Eg 1 through Eq 3, it is easy to determine the
dimenstons. One wavelength at 10.368 GHz
is 1.138 inches. The length (L} of such a horn
would be L0654 x 100 = 6.54 A. At
10.368 GHz, this is 6.54 A x 1.138 inches/h
= 7,44 inches. The corresponding H-plane
aperture (A) would be 4.43 ) (5.04 inches),
and the E-plane aperture (B} 4.08 inches.

The easiast way to make such a horn is to
cut pieces from brass sheet stock and solder
them together. Fig | shows the dimensions of
four triangular pieces for the sides and a
square picce for the waveguide flange. (You
couid use a standard commercial wavegunide
flange if you have omne.) Since the E-plane ancl
H-plane apertures are different, the horn will
not be “square.”” You'll need two pieces of
brass cut to the dimensions given for side A
and two for side B.

Sheet thickness doesn’t matter; 0.02 to 0.03
inch works fine. Brass sheet is often available
from hardware or hobby shops. If vou can’t
find material locally, one source is Small Parts
Inc, 6901 NE Third Ave, Miami, FL 33138,
tel 305-751-085%6.

Note that the triangular pieces are trimmed
at the apex to fit the waveguide aperture
(0.9 = 0.4 inch). This necessitates that the
length, from base to apex, of the smaller
triangle (side B) is shorter than that of the
larger (side A). Note that the side length, S,
of the two different sides of the horn must
be the same if the horn is to fit together! For
such a simple looking object, getting the parts
to fit together properly requires a little
thought.

Although the dimensions can be calculated
with a little simple geometry, it is easier to
draw out templates on a sheet of cardboard.
The templates can be used to build a mock
antenna to make sure everything fits together
properly before going on to cut the actual
metal parts.

First, mark out the larger triangle (side A}
on cardboard. Then determine at what point
its width is 0.9 inch and draw a line parallel
to the base as shown in Fig 1. Now measure

5.04"

1-5/8* SQUARE
FLANGE ——_
LN

DRILL AND FILE |
OUT To—T7"
09"z 0,4"

Flg 1—Dimensions of the brass pieces
used to make the 10-GHz horn antenna.
Construction requires two of each of the
triangular pieces (side A and side B).

the length of the side S; this will also be the
length of the sides of the smaller (side B}
pieces.,

Next, mark out the shape of the smaller
pieces by first drawing a line of length B and
then constructing a second line of length 8.
One end of line $ is an end of line B, and the
other 15 0.2 inch above 4 line perpendicular
to the center of line B as shown in Fig 1. Don’t
worry; this is much easier to do than to
describe! These smaller pieces are made
slightly oversize (shaded area in Fig 1) 50 you
can construct the horn with soider seams on
the ouiside of the horn during assembly.

MNow it’s time to see if evervthing fits. Cut
out two cardboard pieces for side A and two
for side B and tape them together. The
aperture at the waveguide end should measure
0.9 x 0.4 inch, and the aperture at the other
end should measure 5.04 x 4.08 inches.

If all is well, use the cardboard templates
to mark out picces of brass sheet. The brass
sheet should be cut with a bench shear if one
is available because using scissors-type metal
shears tends to bend the metal. Jig the picces
together and soider them on the outside of

VIEW LOOKING
INTO HORN

SIDE A

SIDE SIDE
B a8

AN
\\ SIDE A //

SOLDER SEAMS ON
QUTSIDE OF HORN

!

WAVEGUIDE N
FEED SOLDER HORN TO
WAVEGUIDE FLANGE

Fig 2—Assembly of the 10-GHz horn
antenna.

the seams. It is important to keep both solder
and flux from contaminating the inside of the
horn; they can absorb RF and reduce gain.
Assembly is shown in Fig 2. The horn can
then be soldered to a standard waveguide
flange, or one cut out of sheet metal as shown
in Fig 1. Make sure that the fraasition
between the flange and the horn is smooth,
and it’s all finished—a 20-dB-gain antenna for
about 351 CQ DX,

MICROWAVES IN VIRGINIA. ..

On Jan 31, 1987, the first meeting of the Blue
Ridge Microwave Society (BRMS) was held at
the studios of WBRA-TV in Roanoke, Virginia.
The purpose of the soviety is to promote activity
abave | GHz. Twelve amateurs attended the first
meeting, at which Dennis Sweeney, WA4LPR,
discussed a 10-CGHz PLL circuit of his own
design. The group is interesied in narrowband
10-GHz techniques. For more information about
BRMS, contact Stanley Dillon, WB4YJC, PO
Box 507, Martinsville, VA 24114,

.. .AND NEBRASKA

According to the Midwest YHF Report,
published by Roger Cox, WBBDGE, there is new
10-GiHz activity in the Lincoln, Nebraska area.
Charlie Conner, KONG, has a 10-GHz beacon
ont his tower that can be turned on by request.
KNG recently worked KCHQR over a 9.25-mile
path on FM using horn antennas and £0-15 mW.,

JFEE-]
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The World Above 50 MHz

Conducted By Bili Tynan, W3XO

Send reports to PO Box 117, Burtonsville, MD 20865,

or call 301-384-8736 to record late-hreaking information.

Want a More Enjoyable and Productive 6 Meters?
Let’s Make 50.200 MHz Work

Foilowing most June VHF (SO Parties, there
arises a chorus of comments: Why don’t they
move the contest away from 50.1107 No
similar comments arise regarding operation
on other bands, nor are they heard following
other contests. The complaints come from a
relatively small group of avid 6-meter DX
chasers who make the band their principal
home through thick and thin band conditions
alike. Since 1 consider myself one of those
very much wedded to the pursuit of 6-meter
DX, [ think that I can understand the
frustration these people feel, They stick with
the band for months, and even years, looking
for new countries which might show up at a
time coincident with favorable propagation
conditions. The June YHF QSO Party is
deliberately schednled when sporadic E is
vapable of providing DX opportunities.
Aware of this, and the knowledge that the
contest will bring forth a flurry of activity,
some enterprising souls pick this time to
journey to interesting spots within one or two
E-hops. In some cases, they go to countries
that few, if any, 6-meter operators have
worked. The contest also provides incentive
for regular residents of a few nearby
countries, still needed by many, to get on the
air. in many instances, they have done little
6-meter operating since the glory days of the
peak of the last solar cvcie, In any case, there
is a good possibility that some choice DX will
be available, if only the propagation is present
and the QRM isn’t too heavy. If 6-meter
DXers are fortunate, the band will open up
before the contest and give them a shot at the
new prize before the din begins. All too often,
however, it’s Saturday evening or sometime
Sunday when propagation smiles on them.
And, frequently, the opening lasts for oniy
a few minutes.

In the meantime, the contest stations have
appeared, as if from out of nowhere. After
all this is a contest isn’t it? These stations,
many muitiop, are often operated by peopile
who don’t work 6 meters at any other times
than during the three major l.cague-
sponsored VHF contests. Their objective isn’t
to work that rare country. To them, it's the
number of contacts and multipliers they
amass that counts. What's the best way to
work lots of stations in a contest? Why, to
have a dominant signal, in the middle of the
activity, and keep calling “*CQQ Contest,”” of
course. Follow this simple approach and the
stations will line up to work you. Keep the
string going as long and as often as possible
is a well-known tenet among successful con-
testers on any band. if a DX station calls,
fine, it’s another new grid square. Work the
station as rapidly as possible and continue
calling “CQ Contest.” Whatever vou do,
don’t relinquish the frequency and break your
string.

Quite obviously, there is a clash of objec-
tives and operating techniques here. The
dedicated 6-meter DXer’s purpose for being

64 057=

W1XX provides another rare grid square to
alert VHFers. This one was FM26 with an
operation from Virginia Beach, Virginla
during The 1986 Roanoke Division
Convention. (W4GF photo)

on during the contest is to work one or two
new couatries, even if these are the only con-
tacts made the entire weekend, What’s impor-
tant 1o the contester is lots of contacts and
as many multipliers as possible,

S0 why the problem? Can’t the contesters
work in some part of the band not frequented
by DX operators? But, as already noted, any
good contester will plunk down as close as
possible to the center of activity, Almost any-
one who knows anything about 6-meter SSB
and CW operation knows that “Evervbody
is on 50.110""—just as on 2 meters, **144.200
is where the action is.”

S0, back to the original question, “Why
can’t those who establish the contest rules
mandate that contest operation take place
somewhere farther up the band?** The answer
is that to do so would be compietely
unworkable and unentorceable. Attempting
to institute such a rule would lead to all sorts
of post-contest accusations about where a
particular station was operating and why “‘he
should be disqualified and the award given
to the next highest scorer—me, the com-
plainant.” Would any contacts be allowed
around 119, even with DX stations? What
about the DX station? Often, it is on because
of the contest and wants to work lots of
people, If all of the contest activity is moved
to some other part of the band, the resident
DX operator might not find out before
becoming discouraged and giving up because,
“even though the band appears to be open,
there is little activity.” As for the DX pedition-
ers, they would be at the new center of ac-
tivity, and the same problem would exist,

There is an answer, and making it work is
up to those of us who regularly operate
6-meter CW and SSB, not those sponsoring
contests, We have habitually continued to do
most of our operating on or near 30.110,
despite the Fact that {or several years it has
been urged, in these pages and elsewhere, that

50.200 be used as the domestic calling fre-
quency. Indeed, this frequency is listed as the
“Domestic Calling Frequency'” in the Band
Plan section in the last several ARRL
Repeater Directories. The term *‘calling fre-
quency’’ conveys the concept that short con-
tacts should take place on or near that spot.
As iy the case with other calling frequencies—
144.2, 220.1 or 432.1-—for longer-winded ex-
changes, the participants should QSY to a
nearby spot to hold their QS0., The
*“‘domestic™ part denotes the frequency’s use
for contacts within the 48 contignous US
states and the populous portions of Canada,
Certainly, that definition includes all locat and
single-hop E, work within these regions. The
6-meter band plan, as published in the ARRL
Repeater Directory, also calls out 50,110 as
the **DX Calling Frequency.”” It’s the place
that most of the DX stations believe they have
the best chance of being heard.

The only practical way to keep contest
stations from monopolizing 30,110 and near-
by parts of the band come next June 13 and
14 would appear to be for us active users of
6 meters to start now, and move most of our
routine operations to the vicinity of 5(.200.
Lf this shift in activity is well in piace by the
time the contest rolls around, it won't take
the contesters long to find out that*s where
everybody is. Sure, we should drop down to
110 frequently and try to rout out a DX
station or two, Depending on our inclination,
we can then either go back up band and re-
join the fray or keep a vigil in case another
interesting catch pops up.

The use of the higher part of the band, say
above 50.130, for local and relatively strong
signal E, QSOs will have benefit at times
other than during contests. All too often, the
chance to make a choice DX contact is lost
by 89+ signals holding a protracted conver-
sation right on top of the weak DX station.
MNever was this demonstrated more aptly than
during W6JKV’s visit to the Azores last
sumimer.

Impractical, some will say. The use of
50.200 has been suggested before, and little
has happened. That has certainly been true
so far. AllT know is that a calling frequency
well up from the lower band edge is working
on 2 meters and, while 144,200 is far too
crowded, especially during major meteor
showers and E-skip openings, activity is much
better distributed on that band than it is on
& meters. The other approach of mandating
that contest operation take place higher in the
band is certainly impractical. The only other
course is the status guo, which many find un-
satisfactory.

Thus, it’s up to those of us who regularly
operate 6 meters. Let’s resolve now, as the
season is just getting underway, to move most
of our operations to the area of 50.200 and
not engage in domestic QSOs below about
50,125, By doing this, by the time the con-
test rolls around, 6-meter operating should be



much more pleasant and productive for
everyone—IDXer and contester alike, But, no
one else can bring about this improved situa-
tion for us, Only we can do it.

CU around 50.21

TWO MORE EME FREQUENCY
BARRIERS FALL

For many vears, the highest frequency that
amateurs had used the moon as a reflector was
2300 MHz, W3GKP and W4HHK pioneered
that work in 1970. In recent years, W4HHK has
renewed his activity on that band and made
several Q80s. Now, we have proof positive that
EME is practical on siill higher frequencies,
A group including WICNK, WASTNY and
KASSPD has been working on a project to
accomplish moonbounce on both the 9-cm
(3300-MHz) band and 3-cm (5650-MHz) band.
Using a 16-foot dish at WTCNK’s QTH in
QOklahoma City, they have succeeded in ob-
taining echoes, first on 9 ¢cm and later on 5 cm.
On February 21, they used a TWT producing
about 50-W output on 3450 MHz and a 1.5-dB-
NF preamp. This set up vielded echoes about
8 dB above the noise. Then they reconfigured
the system for 5760 MHz, 4 more optimum fre-
quency for the TW'T, resulting in an output of
100 W, With this and a 2-dB-NF preamp, they
received echoes the first time they pressed the
key. Strength of the returns was about the same
45 on the lower band, 6 to 8 dB above noise.
WASTNY described an interesting phenomenon
observed during the tests on the higher fre-
guency. When thin clouds drifted across the
moon. the signal sounded almost like aurora.

WTCNK, WASTNY and KASIPD are to be
congratulated, as they have written another fine
chapter in the history of Amateur Radio’s
exploration of our bands. But they are not resting
on their laurels, Work goes on toward
establishing two-way contacts via the moon on
these frequencies.

EME ANNALS

For the past several years, the May column has
included the EME Annals. This box was origi-
nated by this conductor in an attempt to
document the growth of moonbounce. It took
alot of digging to put together the first box, and
1 hoped that it would be self sustaining after that.
1 thought that the EME community would seize
on the EME Annals as a means of showing what
they have done and, more imporiantly, what the
mode is capable of. Unfortunately, while a few
moonbouncers have been very good about sub-
mitting data, most have not. In past years, 1 have
been forced to make telephone calls and pour
through various newsletters in order to have an
even chance of reflecting current accomplish-
ments. Despite these efforts, ['m afraid the box
is woefully out of date. Incidentally, this fack
of response does not apply to the state boxes or
the Six-Meter DX Standings. The moon-
bouncers’ failure to submit timely information
leads me to the conclusion that most do not feel
that the EME Annals is 2 worthwhile feature of
the column or that it provides a wseful and an
appropriate measure of the status of the mode,
Thus, [ have reluctantly decided that running the
box, even once per vear, is not a good use of
valuable QST space. This decision is not final,
however, and [ await your comments and
reports. In the meantime, I'l] retain the file of
the handful of updates received for this year’s
box and keep the data base in the computer, just
i case I’'m flooded with protests and updates.
Remember, the EME Annals lists the total
number of different EME stations (not QS0s)
worked, US states and DXCC countrigs worked
via EME, along with an indication of WAC. If
these are not the appropriate items to document
accomplishment, let’s hear some suggestions.

ON THE BANDS

6 Meters—It is unusual, this time of year, for
sporadic E to be the principal propagation mode
cited in letters and phone calls. But that is what
the mail and other communications have been
about lately and the same thing applies to
2 meters, as well. W5QZI Junction, TX EMa4
says that 6 meters was open for him 13 evenings
during February. All of the openings were be-
tween Q000 and 0300Z and most were into
Arizona, California and Nevada. Pat contrasts
this with February 1986 when no US Eg were
wbserved, the only break being a contact with
HC2FQ in Ecuador, This assessment is echoed
by another Pat, that inveterate propagation
watcher WASIYX San Antonio. Using the
88-108-MHz FM broadcast band, he noted nine
instances of E, propagation, for a total duration
of 360 minutes, during the month. This conirasts
with none during the previous February. Another
FM report comes from one who, unfortunately
for all of us, must confine his hamming to
listening to the FM band. K3ZO is currently
attached to the US Embassy in Managua,
Nicaragua and doesn’t have much hope of
obtaining permission (o operate in that country.
Being situated about 1000 feet above the city,
Fred regularly receives El Salvador FM stations
about 240 miles away. Like WASIYX, he has
caught several E, openings, including one
lasting over an hour that provided fine quality
stereo classical music from KKED 90.3 MHz
Corpus Christi, TX. That was on February 4 be-
tween (000 and 01007, Heard, also, were several
Mexican and Colombian stations between 2300
and 24002 February 16.

KA3B has put out a very complete directory
of 6-meter activity including beacons, repeaters
and active stations by grid. To receive a copy,
send five dollars to Harry A. Schools, 1606
South Newkirk $t, Philadelphia, PA 19145, Any
excess money will be donated to SMIRK or used
to fund the purchase of 6-meter equipment for
DX stations wishing to become active on the
band.

2 Meters—As mentioned in the 6-meter section,
most of the news of the lower VHF bands this
month concerns E, or, as 2-meter operators
usually refer to it—*"E-8kip.”” Last month, this
column carried news of an opening on February
10. One good 2-meter E, opening during
February is unusual, but two is nothing short of
extraordinary. In fact, the one on the I5th
(UTC) seems to have been morte widespread and
produced many more contacts than the earlier
one. A correspondent not heard from recently,
K7ICW Lost Wages, lists contacts with
Oklahoma stations WBSDSH, NSFEQ, K5CBL,
KBS5EK, K58W and WASVSF—the first four in
EM135 and the others in EM25. Also worked was
Texas station WBSROR EM23 along with two
Arkansas stations: KASBPB EM25 and K5YY
EM33. Al also heard WSSFW DM95 in the
Texas Panhandle and WASQXF EM2S in
Oklahoma. All of this occurred between 0057
and 0135Z February 15. N6CW, whom [ had the
pleasure of meeting vn a recent trip to San Diego,
comments that the two openings he caught in
February are twice as many as be heard all last
summer. From the other end of the path, K5SSW,
who seems to catch most 2-meter E, openings,
lists, for the 15th affair, K7CA, K7TICW, WTHP,
NWT0, WIKYT, N7IR, N7BPA and WILGV—
all DM26 in the Las Vegas area, In addition, Sam
worked K6PVS DM 14 for the second time in a
week. NOAY Wichita, KS reports that his
neighbor, WBAVZIW, worked K6PVS with 59
signals at 0105Z and that another focal,
WBOHYV had his first success with 2-meter E_,
completing contacts with K6PVS and N6CW,

W3IWN, whose call was mistakenly printed as
WIUN last month, continues to call the
Maryland-Ohio Net each Sunday, Tuesday and
Friday evening at 2045 local time on 144,170,

Dac says in the March SWOT Bulletin that the
winter conditions have not been kind to the
group producing weak signals and high noise
levels. Conditions should be back to normal by
the time this reaches maitboxes, however. Keep
up the good work, Doc! Incidentally, the same
issue of the Budletin carries a reprint of a design
for a halo, using copper tubing. [’ll send any-
one a copy for an SASE to the address at the
top of the column.

‘The Higher Bands—1f sporadic-E is the principal
item in reports on 6 and 2 meters, microwave
activity is the dominant theme for the higher
bands. From all around the country, individuals
are writing to tell of present and planned activi-
ties on 13 cm and above, and microwave clubs
are springing up alf over. The latest of these to
come to my attention is the Gulf Coast Micro-
wave Society, centered in the Houston area.
Those interested may contact Mark Allen,
KASYPL, at 713-367-9209 or Steve Gomez at
4019-835-4132. That makes three such groups that
i know of in Texas alone. n the neighboring
state to the north, K5PJR, WASICW and
WS5UGO have been busy extending their S<m
(5.650-GHz) range. W5UGO?’s letter states that,
just before the end of the year, KSPJR succeeded
in establishing contact with WASICW while the
latter was operating at Granite, OK a distance
of 286 miles. This betters the 267-mile mark set
by KSFUD and K5PJR in 1977, For some time
that was the world record for the band but it
has since passed overseas (See The World Above
50 MHz for March). Nevertheless, this recent
work represents a North American record. In his
letter, Larry says that in various combinations
of portable work the three have made over
100 5-cm contacts at distances ranging from
80 miles to the above 286 miles. He says that
every path they have tried to date has produced
successful contacts.

One not heard from in a long time is
WD4MBK., Charles writes that he is installed in
a new QTH in Berkeley Lake, GA affording
some space and a good horizon shot in all direc-
tions. Being within the prescribed distance from
the PAVE PAWS installation at Warner
Robbins, GA, he had to secure a permit from
the Air Force for high-power on 70 ¢cm. Having
ageomplished this, he now has 850-W output and
eight (9-element home-brew RIWs. He and
K4CAW Raleigh, NC still call the regular 2100
{local) Wednesday night net on 432.0%0. In
addition to moving, Charles says that he has been
spending lots'of time on the beacon system which
is now operational. So far it consists of [ W on
432.0715, 2 W on 1296,2145, 100 mW on
2304.3575, | mW on 3456.5372 and 8§ W on
57609295 MHz, with other outputs to follow.
All outputs are phase locked to 2 108.01788-MHz
stable oscillator. The system is installed at
K4MSK’s QTH in the mountains of North
Carolina at 4777-feet msl in wrid locator
EMS8Smd. Charles consistently hears the
5760-MHz beacon in Atlanta, a distance of 115
miles. On some occasions the signal has been so
strong that he could copy it with an open
waveguide,

In the February 432 and Above EME News,
K2UYH says that new stations are appearing on
70-cm EME every month. Some of the latest
include TN3HER (70 and 23 cm), K9UIF,
JALIRU on SSB and IK6EIW. Al also notes that
the Bast Coast VHF Society is being revived and
one of its current projects is to put his dish on
13-cm EME. They have 100 W of circularly
polarized power from a solid-state amplifier and
plan to be operational under the ¢iub call
WA2WER May 9 and 10. On a sadder note, Al
reports that veteran Poiish moonbouncer
SOIMN has become a Silent Keyv. For many
EMEers, he was the first Polish 70-cm EME con-
tact. Karl will be missed by the community,

[BEFS)
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Packet-Radio Networking Leaps Forward

For several years the concepts of higher-level
protocols have been discussed within the
packet community. At present, a packet user
must specify all the routing information
required to get a packet from point A to point
B. A network-layer implementation handles
the routing for the user. Let's look at some
of the network implementations under
consideration.

NET/ROM

The WEAMT uetwork of digipeaters in
California is testing a new firmware program
for the TNC 2. Called “NET/ROM,” the
new firmware supports networking capabili-
ties (commonly referred to in packet-radio
circles as “*layer three”’ and “‘layer four’’).

Developed by Ron Raikes, WABDED, and
Mike Busch, W6IXLU, of Software 2000, Inc,
NET/ROM runs on a standard TAPR TNC.
2 terminal-node controller, or on any of the
commercially available TNC 2 **clones.”
NET/ROM is distributed in the form of a
27C256 EPROM, which simply plugs into the
ROM socket of the TNC 2 in place of the
standard TAPR firmware ROM. NET/ROM
is intended for use primarily at wide-coverage
digipeater sites. It is not appropriate for end-
user or mailbox stations.

A NET/ROM node provides the normal
functions of an ordinary AX.25 digipeater,
plus a set of sophisticated higher-level
networking capabilities. A NET/ROM node
auser may display a list of other known
network nodes: establish a transport-level
gircuit to a distant node; and connect to
another end-user or mailbox in the vicinity
of the distant node. Compared with conven-
tional AX.25 multihop digipeating,
NET/ROM’s true store-and-forward packet
switching technology can provide an order-
of-magnitude improvement in throughput,
especially over long paths. Routing from the
tocal node to the distant node is handled
automatically, and even includes alternate
routing to circumvent network outages.

NET.EXE

Another approach to the implementation
of higher-level protocols is that taken by Phil
Karn, KA9Q, in his NET.EXE program for
the {BM PC. Essentially, Phil argues that
there is no need to tie ourselves down to the
AX.25 link layer protocol when a layer-four
(transport) protocol is operating to ensure
end-to-end data integrity. Phil’s approach, as
embodied in his NET.EXE program, allows
several possible link-layer protocols (including
AX.25).

NET.EXE executes the Defense Advanced
Research Projects agency (DARPAY) suite of
protocols. Included in these are IP, the
Internet Protocol; TCP, the Transmission
Control Protocol; ARP, the Address Resolu-
tion Protocol; FTP, the File Transfer
Protocol; and SMTP, the Simple Mail
Transfer Protocol, All of these are above the
link layer in the hierarchy of protocols. At
the link layer, NET.EXE supports simple
serial data transter via SLIP, the Serial Line
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interface Protocol, and nonprotocol serial
/0.

One of the most interesting aspects of the
NET.EXE system is that it can do mora than
one job concurrently. TCP, which is used to
provide end-to-end data integrity, can support
multiple connections. NET.EXE also sup-
ports multiple applications processes. Using
the multiconnect protocols, you could, for
example, initiate a file transfer to another
computer using FTP, and while that transfer
is taking place you can chat with the operator
of the remote computer using TELNET (the
terminal-to-terminal “‘chat™ protocol}. Or
perbaps chat with the operator of a different
remote computer. Or receive torwarded mail.
Or receive a file, Or...{You get the idea.)

TEXNETY

This networking protocol uses datagrams
with node-to-node acknowledgments. User
selection of node resources is performed on
the basis of S8IDs. For example, connecting
o the node with the node’s call sign and an
SSID of | will attach the user to the National
‘Weather Service interface. Connecting to
851D 4 will [et the user access the network,
at which point the user can command the net-
work node to list the other known network
nodes, establish a circuit through the network,
display node-activity statistics or access the
essage system.

The TEXNET network nodes under con-
struction are two-port devices, with a 2-meter
port for user access and a 70-cm port for
node-to-node linking. The nodes will be
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operated from a battery and charger, pro-
viding emergency communication capabilities.
Linking between nodes will be performed at
9600 bit/s.

The TPRS development team includes
George Baker, W5YR, Tom McDermott,
NSEG, and Tom Aschenbrenner, WB5PUC.
TPRS expects to make printed-cireuit boards
and software available this summer.

Yirtual Circuit Networking

A virtual cireuit (VC) networking proposal
based on CCITT X.25 was introduced by
Terry Fox, WB4JFI, at the Third ARRL
Amateur Radio Computer Networking Con-
ference in 1984. Other early VC supporters
were Gordon Beattie, N2DSY, Tom Moulton,
W2VY, and Howard Goildstein, N2WX.
Advocates of this approach point out that
X.25 is an international standard in
widespread use in commercial and
government-owned packei-switched net-
works. Furthermore, unlike a datagram
network, the network (not the endpoint) takes
responsibility for delivering all packets where
they are addressed and in the right order. One
advantage of VC is that once a virtual circuit
is established through a network, subsequent
packets have less overhead in the packet
headers, whereas datagrams contain the full
address every transmission.

it was Howie who wrote the code for an
X.25-based VC network protocol resident in
a TAPR TNC 2 that was demonstrated af the
Fifth Networking Conference at Orlando in
1986. A number of groups are experiment-
ing with this networking protocol, but a final,
field-tested package has yet to be released.
Howie has written dual-port networking code
for the PAC-COMM dual-port TNC, that
will be released soon.

Shoot-Out at the Net Corral

Feast has replaced famine. We now have
four different initiatives in amateur packet-
radio networking: NET/ROM datagram,
TCP/IP datagram, TEXNET datagram and
X.25-based virtual circuit. The ARRL Ad Hoc
Committee on Amateur Radio Digital Com-
munication has decided that networking proto-
ols must compete in field trials until such time
as ope demonstrates its superiority over the
others. Once the facts are in, the Digital Com-
mittee will make a recommendation to the
ARRL Board of Directors on a networking
standard. This is not a matter merely for the
market to decide, as users convinced that they
need a networking protocol as soon as possi-
ble will favor whatever is working first. There
are long-term and international aspects to this
decision. It would be tragic if a short-term
standard (de facto or otherwise) had to be
thrown out because of lack of foresight.
Similarly, whatever we pick should consider
the needs of users in other countries. The
ARRL, as the packet-radio clearinghouse for
the I[nternational Amateur Radio Union
(AR}, must continue to develop protocols
worthy of acceptance by all IARU member-
societies, T
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Novices, Welcome

to 220 MHz

This month’s installment of FM/RPT is dedi-

cated to Novice class hams, who, with their
newly enhanced operating privileges, now can
Join the rest of us in the FM and repeater
mode of Amateur Radio communications.

Welcome to 220-MHz FM or, more
specifically, 222.10 to 223.91 MHz FM!

In the 222.00- to 225-MHz segment of the
band, frequency modulation (FM) is used
almost exclusively in fwo modes—the
“simplex’’ mode and the ‘‘repeater’” mode.
If you have exercised your high-frequency
(HF) operating privileges to any extent, you
are already familiar with the simplex mode
of operation. In the simplex mode, a station
transmits and receives on the same frequency
while in contact with another station that is
also transmitting and receiving on the same
frequency.

One difference between Novice HF simplex
and 220-MHz simplex is that on HF, Morse
code (CW) and single-sideband (SSB) voice
are used, whereas on 220 MHz, voice FM is
used. Another difference is that on HF,
simplex operation is conducted on any
available frequency within the Novice band.
On 220 MHz, specific frequencies, the
“simplex channels,”’ are available for siaplex
operation. The simplex channels have been
selected by gentlemen’s agreement, so as not
to interfere with the repeater mode of
operation. The primary or ““National’’ sim-
plex channel is 223.50 MHz, Other simplex
channels are 223.42, 223.44, 223.46, 223.48,
223.52, 223.54, 223.56, 223,58, 223.60,
223,62 and so on, every 20 kHz up to
223.90 MHz.

All of the simplex channefs are not availa-
ble for simplex operation in all areas. In
highly populated areas, some of these simplex
channels have been reassigned (by local
gentlemen’s agreement) for repeater opera-
tion. Also note that with Novices now
able to use all modes between 222.10 and
223.91 MHz, some of these simplex channels
may be reassigned again for other Novice
modes, such as CW, 8SB and packet radio.

Propagation on 220 MHz is different from
what vou are used to on HF. The primary
medium of propagation on HF, the F2 layer
of the ionosphere, normally has no effect on
220-MHz propagation. Rather, normal
220-MHz propagation is dependent on line of
sight—that is, what you see is what you get
(more or less). If the antenna of one 220-MHz
station can “‘see’” the antenna of another
220-MHz station, then 220-MHz communi-
cations between these two stations is possi-
ble. Depending on the local terrain and the
station eguipment (whether a base, mobile or
portable installation is involved and the
amount of power it is running), the maximum
distance you can expect to cover is 25 to 50
miles. The 220 MHz ‘‘repeater”* mode can ex-
tend this coverage many times over.

Extended Coverage via the
Repeater Mode

A repeater is usually
located above the average
height of the local terrain,
. such as on top of a moun-
tain or tall building. As its
name implies, it repeats
signals and, thus, improves
the operating range of
stations that are mobile,
low-powered, or located in
nooks and crannies (sta-
tions that are at a dis-

A Cay &l ] advantage when it comes
ono to Iin_e-of—sight propa-

e gation).
IE—-—_ A repeater operates on
b=t two frequencies. It listens

on one frequency (its
“input’* frequency), and
transmits on the other frequency (its ‘‘output
frequency”’). If the repeater hears a signal on
its input frequency, the repeater turns on its
transmitter, and retransmits that received
signal on its output frequency. To use a
repeater, your transceiver transmits on the
repeater’s input frequency and receives on the
repeater’s output frequency. (Such split-
frequency transmitting and receiving is called
“duplex’ operation.)

By gentlemen’s agreement, the separation
between the repeater’s input and output fre-
quengies is 1.6 MHz. For example, a repeater
with an input frequency of 222.86 MHz
has an output frequency of 224.46 MHz
(222.86 MHz + 1.6 MHz = 224,46 MHz),
Also by gentlemen’s agreement, repeaters are
spaced 20 kHz apart. For example, if one
repeater operates using an input frequency of
223.02 MHz, the next repeater up the band
will have an input frequency of 223.04 MHz
[223.02 MHz + 20 kHz (or 0.02 MHz) =
223.04 MHz].

These gentlemen’s agreements are known
as “*band plans,” and have been agreed upon
by various repeater groups throughout the
United States and Canada. The ARRL
Repeater Directory is published annnally (see
page 124 for ordering information) and lists
the currently active repeaters by locality, as
well as all of the band plans. If you want to
know which repeaters are operating in your
locality or in a location vou are traveling
through, The ARRL Repeater Directory is the
place to look.

Luckily, the input frequencies of most
220-MHz repeaters are within the portion of
the band in which Novices are permitted to
transmit and, although approximately two-
thirds of the 220-MHz repeater outputs are
outside the Novice portion of the baad, no
one needs a license to listen to any frequency.
Therefore, any Novice can transmit on a
repeater input frequency and be repeatsd
legally. However, Novices are not permitted
to be the licensee or control operator of a
repeater.

Station Equipment
At the present time, there is a limited

amount of commercial equipment available
for 220-MHz FM. Mobile and hand-held
transceivers are available from ICOM and
Kenwood in a variety of forms, while only
hand-held equipment is available from Yaesu.
All commercial transceivers are capable of
transmitting at or below the Novice legal limit
of 25 watts. Prices for new mobile trans-
ceivers are in the $450 to $500 range, while
new hand-held transceivers are in the $225 to
$400 range.

Only 1COM bas a base transceiver availa-
ble at this time. For a base installation
using a mobile transceiver, you use an
ac-to-dc power supply that is able to
handle the transceiver’s voltage and current
requirements in the transmit mode. Refer to
the transceiver’s manual for these require-
ments.

Signal polarity used on 220-MHz FM is
vertical, mainly because a vertically polarized
antenna is easier to install and maintain on
a motor vehicle than is a horizontal anienna.
Vertically polarized 220-MHz mobile
antennas come in a variety of shapes and sizes
from Artenna Specialists, Cusheraft, Hustler,
Larsen and Valor, while a similar variety of
base 220-MHz antennas are available from
AEA, Cusheraft, Hustler, Hy-Gain and
KL M. The price range for new antennas is $30
to $55 for mobile installations and $45 to $140
for base installations.

Exercising the Privilege

Using 220-MHz FM is fairly simple. Tune
your transceiver to a simplex frequency or a
frequency that is occupied by a repeater,
squeeze the PTT switch on vour microphone,
and announce your call sign (**This is
KBONM"). If you wish to talk with a specific
station, call that station followed by your caill
sign (*‘K1XA, this is KBONM"). In either
case, if someone wants to talk to you, they
will transmit on the frequency and call you
back. That’s all there is to it! {For a detailed
description of all of the nuances of FM and
repeater operating techniques, refer to the FM
#nd Repeaters chapter, written by yours truly,
in The ARRL Operating Manual.}

The End of the Beginning

This has been an introduction to a new
world of Amateur Radio communications for
the Novice ham. As Novices take up residence
in this new world, the world will evolve.

The 220-MHz evolution started on March
21; stand by for further developments.

REPEATER LOG

According to January 1987 reports teceived,
repeaters were involved in the following public-
service e¢vents: 413 vehicular emergencies,
36 public-safety events, 27 medical emergencies,
17 drills/alerts, 13 weather emergencies, 12 fire
emergencies, 3 criminal activities and 1 power
failure.

The following repeaters were involved
(followed by the number of events): W2VL 40,
NEK2W 8, WA2ZWP 6, WILJER 14, WA4BVW
35, K4ITL 3, WAGBJY 7, WDADIH !5,
KAGEEK 61, W6FNO 304, K8DDG 5, KD3GL
5, WABULB 35, K9LSB 4. [FRFT]
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VE3SR Appeal Moves Ahead

On February 28, lawyers for Jack
Ravenscroft, VE3SR, filed an appeal with the.
Supreme Court of Ontario, For those of you
unfamiliar with the case, Jack is the
Ottawa-area amateur who was convicted of
being & nuisance and taken off the air for
allegedly interfering with a neighbour’s elec-
tronic egquipment. The conviction threatened
to set a dangerous precedent for users of all
radio transmitters. For this reason, amateurs
and others have donated over $60.000 for
Jack's continuing defence.

The appeal is based on points of law rather
than on the technical merits of the case. Jack’s
lawyers argue

1) that Jack’s conduct did not amount to
actionable nuisance because (a) the inter-
ference was intermittent, (b} the neighbour
rejected meastires which would have reduced
or eliminated the interference and (¢) as was
established at Jack’s trial, the interference was
clearly the result of the RF susceptibility of
the neighbour’s equipment;

Z} that the conviction violated the principle
of statutory authority, which holds that when
the Parliament of Canada authorizes an
activity and outlines procedures fo be
followed should problems arise out of that
activity, and no negligence is involved, that
activity is immune from prosecution under the
law of nuisance; and

3} that the conviction, under the law of
nuisance which is a provincial law, infringes
on the Parliament of Canada’s exclusive right
to regulate radio communications, and is
therefore unconstitutional,

Jack wrote to us early in March. He misses
being on the air. “*Consider my frustration
during the last part of January when Peter
Island appeared on the scene. This was to be
country 360 .. .1t was inhuman, listening to
my arch-rivals acquiring contacts! D¥Xers will
understand.”

Still, Jack was in good spirits, encouraged
by the support he had received, “Our sincere
thanks to those who assisted us, And not only
to Canadians. We extend thanks to amateurs
in the United States, England and many other
countries, some as remote as Papau New
Guinea, who have been most generous,"”

Jack noted, ““We have come a long
way...However, we still need vour
continuing support.” To date, Jack’s
legal e¢xpenses are about $350,000. If the
appeal fails, he will have to pay the
court’s award to his naeighbour, his
neighbour’s legal expenses and interest.
The address of the JRSD Fund is Box 8873,
Ottawa, ON K1G 3J2.
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SECTION MANAGER ELECTION
NOTICE

To all CRRL members in the British Columbia
Section: You are hereby solicited for nominating
petitions pursuant to an election for Section
Manager. Name of the incumbent appears on
page § of this Q8T A petition, to be valid, must
carry the signatures of five or more Full members
of the League residing in the British Columbia
Bection. It is advisable to have more than five
signatures. Photocopied signatures are not
acceptable. Signatures must be on the petition,
Petition forms, FSD-129-C are available from
the CRRL Headquarters office in London,
Ontario, but are not required. The following
form is acceptable;

{Place and date)
CRRL Secretary Box 7009, Station E
London, ON N5Y 439

We, the undersipgned Full members of the
[eague residing in the British Columbia Section,
hereby nominate...{name and call sign) as
Section Manager for this Section for the next
two-year term of office. . . . {signatures and call
signs) .. .(addresses including postal codes)

A Bection Manager must be a resident of his
or her Section and a licensed radic amateur
holding a Canadian Amateur Certificate or
higher, and have been a CRRL Full member for
& continuous term of two vears at the time of
nemination. Petitions will be received at the
CRRL Headquarters office until 1600 EDT 1987
June 03. If only one valid petition is received,

the person nominated will be declared elected,

If more than one valid petition is received, a
balloited election will take place, Ballots will be
niaifed from CRRL Headquarters on or just
before 1987 July 0I. Returns will be counted
after 1987 August [4. A Section Manager elected
as 4 result of these procedures will serve for a
two-year term, to begin on 1987 QOctober 1.
If no valid petition is received, the British
Columbia Section will be resolicited in 1987
October and November QST You are urged to
take the initiative and file a nominating petition
immediately,
Harry MacLean, VEIGRO
CRRL Secretary

SECTION MANAGER ELECTION
RESULT

Congratulations to Bilt Gillespie, VE6ABC, who
was recently re-elected Alberta Section Manager.
Bill, who also serves as CRRL Midwest Director,
rap unopposed, as there was no ballotted
election,

DOC ENDS SCHEDULED EXAMS

DOC has officlally informed CRRL that its
Amateur Radio examinations question bank has
been stocked with multiple~choice questions for

CARL Headguarters Office: Box 7009, Station £
London, ON N5Y 4.9, Tel 518-225.2188

General Manager: Raymond Staines, VE3ZJ

CHRL Quigoing QSL Buresu: Box 113, Rothasay,
NB EDG 2W0

Bureau Manager: Donald Welling, VETWF

all examinations except the Digital Amateur.
CREL will receive a printout of the questions,
which it may publish, and will be ¢onsulted
before questions are added or changed. The
current practice of scheduling Amateur Radio
¢xaminations tfour times a year will end on June
01, After that, examinations will be scheduled
as required, at the discretion of DOC District
Offices: Several different examinations will be
gvailable. Examination papers will be reused.
DOC also officially informed CRRL that it is
studying the certification of private examiners.
As reported in this column last month, 2 project
designed to determine the best way of doing this
is under way in Qntario and Quebec.

NOTES FROM ALL OVER

I'] Quebec’s first HF PBBS is on the air, Jean
Serge Labelle of Laval is offering CRRL, ARRL
and [ARU bulletins, and store and forward
message service, from VE2ED in Laval, daily at
1900-2300 EST/EDT on 3633.8 kHaz.

CRRL Ontario Director Ray Perrin, VESFN
{right), presents the 1986 Amateur of the

Year Award to Ralph Cameron, VE3BBM,
in recognition of Ralph’s untiring efforts in
connection with the Jack Ravenscroft case.

{71 To commemorate the 150th Anniversary of
Coburg, Ontario, Coburg amateurs will be using
the special prefix VX3 June 22-July 05,

1 A Manitoba amateur was stopped by the
RCMP recently and asked to produce a licence
to justify having Amateur Radio equipment in
his car. Section 9 of the Radio Regulations, Part
IT, is open to various interpretations. For this
reason, it may be a good idea to carry a copy
of your station licence—and even your operator’s
licence—whenever you operate mobile,

C1The CRRL 1987 Canadian Repeater
Directory will soon be available. To reserve
your free copy, send a self-addressed no. 10
business envelope and 36 cents postage to CRRI,
Headquarters in London, Ontario. FE]
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Conducted By Richard L. Baldwin, W1RU
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Prasicent: Richard L. Baldwin, W1RU
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10 Knightlew Hd
Birmingham B17 808
England

Alberto Shaio, HK3DEU
Secretary, |ARL Region 2
9 Sidney Lanier La
Greenwich, CT D6630
USA

Masayoshi Fujioka, JMIUXY
Secratary, (ARL) Region 3 Association
PO Box 73, Toshima

Tokyo 17091

Japan

The International Amateur Radio Union—since 1925 the tederation of national Amateur Radio societies reprasanting the interests of two-way Amateur Radie commiunications.

Yachts and Amateur Radio

The almost mutual love affair between
cruising vachis and Amateur Radio continues
unabated. T say *“‘almost” because.there
continues to be some abuse of Amateur Radio
by those who want its advantages without
having paid their dues—that is, without
having ohtained a legitimate Amateur Radio
license.

The virtues of Amateur Radio in yachting
and the subject of getting a license and the
“unfairness” of requiring a Morse exami-
nation is periodically and energetically
debated in some of the vachting publications,
notably in Latifude 38, a West Coast pub-

lication which allows its readers to express
themselves generally without restraing,

Several months ago, we published a list of
maritime nets, 4 list that generated a modest
amount of interest and correspondence. These
are the nets that are in use by those who find
themselves, like the ancient mariner, alone,
alone, all, all alone—except for Amateur
Radio. Thanks to Ash Nallawalla, VK3CIT/
ZL4LM, and Roger Krantkremer, W6SOT,
for this update on the nets, However, if vou
find any errors or omissions (and I'm sure
there are some), blame me!

RSGB's 75th

1988 will mark the 75th apniversary of the Radio
Society of Creat Britain, and they ptan to make
it 2 memorable occasion.

The Society is planning a major convention,
designed m part to improve the public's
understanding of Amateur Radio. They will also
play host to a number of overseas guests, as well
as supporting a number of special-event stations.
Other plans include a series of demonstration
stations, 4 display of historic Amateur Radio
cquipment, video presentations and a special
women’s program. We'll have more information
at a later date.

Maritime Nets

Time  MHz Net Name/Designator Days
(UTC}

0100 3.8935 Guif Coast Hurricane Dly
0100 21,407 Pac-Indian Ogean Net Diy
100+ 14313  Mar Mobile Sve Net Dy
0200 14305 Cal-Hawaii Net

0200 7.290 Hawaii PM Net M-F
0220 14.315 John's Weather Net Dly
0300 14.313 Seafarer's Net

0300 14106 Traveler's Net

0330 14040 EastCoast MM CW

0400 14.115 Canadian DDD Net Dly
0400 14075 Pac CW TFC Net MWF
0430+ 14.314 Pac Mar Net

0500 21.200 VKINZ/African Net  Dly
0500 14.280 US/Aus TFC Net

0530 14308 Swedish Maritime Net
0630 14180 Pitcairn Net M
0630 14,320 S African Mar Net Dly
Q700  14.313 International MM Net
0700 14,265 Pacific Island Net

0700 14310 Guam Area Net

075 3.820 Bay of Islands Net  Dly
0715 3.815 S Pac MM Net

0800 14.315 Pac Inter-lsland Net Dly
0800 14.303 UK Maritime Net

0800 14.313 Med MM Net Diy
0900 7.080 Canary Island Net

1000 14.330 Pac¢ Gunkholers Net

1000  14.313  German MM Net Diy
1030 3.815 Caribbean Wx Net Dy
1030 14.265 Barbados Cruising Net
1100 3770 Maritime Wx Net M-Sa
1100 7.0825 Caribbean MM Net Dy
1100 14.313  Intercon Net Dly
1130 21.325 S Atl Roundtable Dly
{200 7.115  Caribbean MM Nt

1200 14040 MM CW Net

1200 14.320 So East Asia Net Dly
1245  7.268 EC Waterway Net Dly
1300  21.400  Trans Ati MM Net Dy

Arga Covered Time  MHz
{UTC)
US Gulf Coast 1345 3.068
Pac/Ind QOceans 1400 7.292
Pacific 1400 3.983
CAHIPac 1500 7.183
Mawaii 1845  14.340
S Pac 1600 7.2385
Pac/W Coast 1600  14.313
Aust/indOcean 1630 7.285
East Coast 1630 21.350
Pacific 1700 14.340
Pacific 1700 7.240
Pacitic 1700  14.313
Pac/ind Oceans 1700  14.329
Pacific 1730 14,202
Pacific 1730 14.115
3 Pac 1800 14,285
Atlfind Ccean
Atl'Med/Car 1800 14.303
Pacific 1800 14305
West Pac 1800 14.313
Aus/NZ!S Pac 1800 7.076
1800 7.197
S Pac/SE Asia 1830 14.342
Atl/Med/Car 1900 7.255
Mediterranean 1500 7.285
Atlantic 1800 14.32%
8 Pac 1900 3.590
Atl/Med 2000 7.060
Car 2130 14.318
Atl/Car 2130 14.290
NE Canada 2200 21.350
Car 2200 21.404
N/S/C America 2230 3.815
5 Atlfind Ocean 2300 14318
2310  14.285
East Coast US 2330 21.325
SE Asiaflndonesia 2400 14.320

US East Coast
N AtifMed/Car

Net Name/Designator Days Area Covered

EC Waterway Net Dly S East Coast
Florida Coast Net Florida
Sonrisa Net Dly BajarCal
Alaska Net Alaska
Marquesas Net S Pac
Baha Ca! Mar Net Diy BajafCal
Coast Guard MM Net M-F  AtlifCar/USA
Serape Net 5 Mex Coast
Pitcairn Net F 5 Pac
Cal-Hawali Net Dly Cal-Haw.
Bajeo MM Net M-F  Cen Am/Panama
International MM Net Dly  Atl/Med/Car
Skippers’ Net Dly  Pacific
Alaska Net M-F  Alaska
Canadian DDD Net M-F  Pacific
Marquesas Coffee NetMW  Pacific
Sa
UK Maritime Net Atl/Med/Car
Confusion Net Bly § Pac
MM Bervice Net Dly  Atl/CarfPac
8 Pac Cruising Net Dly & Pac
8 Pac Sailing Net Dly S Pac
Manana MM Net M-Sa W Coast/E Pac
West Pacific Net W Pac
Ahamaru Net Dly Hawaii
Bay of Isl Net Dly  New Zsaland
MNorthwest Mar Net Pac NW
VK Maritime Net AusfS Pac
Daytime Pacific Net Pacific
East Coast Waterway EIC USA
Pitcairn Net Tu S Pac
Pac Maritime Net M-F  Pacific
Caribbean Ex Net Caribbean
Intercontinental Net Dly  N/S/C America
Cal-5 Pac Net M S Pac
8 Atl Roundtable South Atlantic
SE Asia MM Net Diy S &W Pac, SE
Asfa
5]
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YL News and Views

Conducted By Joan Gibson, KG1F
RR 1, Box 14858, Waterbury, VT 05676

Field Day, California YL Style

B

Field Day 1986 is history, but the stories of
fun and adventure continue to be told
wherever amateurs gather. Many participate
in Field Day seriously and with competitive
spirit, while others enjoy the social aspects of
just getting together for a weekend outing,
Regardless of one’s personal approach, the
intent is to have a good time and demonstrate
Amateur Radio skills and perhaps learn some-
thing new,

"Those thoughts were precisely what a group
of California YLs, ages 25 to 74, had in mind
during early 1986. Sarah Davis, N6FAX,
Irma Osborme, KF6FX, Marie Mappus,
N6KUS, Pam Meek, N6MHU, Pam Bender,
KB6LYV], and Karen Tersarkissoff, KAGZDB,
decided to participate in Field Day with a
special ““YLs Only Operation.”” For several
years, the women and their OMs have been
members of the “*Low Powered Hams,” a
group that combines weekend camping with
Amateur Radio operation. During favorable
weather, the group packs radio and camping
equipment, and heads for weekend get-away
rural retreats. Until recently, a routine
weekend consisted of the OMs experimenting
and operating their radio gear while the YLs
““assisted.”” Essentially, the gals focused on
matters other than technical radio, such as
meaf planning. The tides turned during early
1986 when the women began to muse about
the possibility of a YLs-Only Field Day that
would give the OMs an opportunity to
**assist.”’

““The OMs were more excited about the
idea than we were, at first, and immediately
volunteered to do the cooking and all the sup-
port work, just what we had done for them
in the past,”” remembers Pam, N6MHU. **{
think their ulterior motive was to get many
of us YLs licensed and/or upgraded, and in-
volved in the HF portion of Amateur Radio.”

At the time the YLs were planning for Field
Day 1986, only three were licensed. By the
time Field Day arrived, however, all six YLs
were licensed, and the group could boast of
one Novice, two Technicians, two Generals
and one Advanced class operator.

Throughout the winter, the YLs planned

and discussed their upcoming Field Day

operation, with the emphasis being on the
logistics of equipment choices, antenna plans,
ete. As spring approached, the group went
camping again on weekends. This time, the
YLs paid very careful attention to how the
OMs set up and operated the portable station.
““We observed what the OMs were doing and
how they were doing it,” recalls N6MHU.

As Field Day drew closer, the YLs firmed
up their plans, chose an IC-740 for their rig,
and a dipole, inverted V and vertical antennas
for 10-80 meters. “*I couldn’t wait to get there
and set up,” said KAGZDB, housewife and
comnunity center director, “‘even though 1
wasn't sure if 1 really wanted to do it}
Karen’s comments reflect those of all of the
women. No one in the group had any prior
contesting experience or experience operating
on any of the HF bands. The group’s retired
teacher, N6KUS, said “‘Even though I didn’t
have any HF or contest experience, | couldn’t
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From left to right: KF6FX, KASZDB,
KB6LVI, NEFAX, NEMHU, NaKUS
(WADJRB photo)

wait to begin, I knew it would be fun.” For
Pam, KB6L.VI, it was the joy of finally being
an Amateur Radio operator with a chance to
be 4 part of a team effort with good friends.

Field Day finally arrived, and setting up the
station was easy. The OMs “stayed out of the
way," but were available to assist in throwing
a line into the top of a tree 50 the dipole could
be pulled up and into place. With a pink face,
N6MHU admitted, **The OMs did, however,
suggest that the dipole might work better if
the coax was attached, We had left the feed
line for the dipole laying on the ground!™
(Sound familiar?)

When the contest started, the YLs spent
most of their time tuning around the band and
answering stations calling. *““Lack of
experience was really our biggest problem,”
said Pam Meek, The next obstacle was
learning to pronounce the phonetics ot the call
sign, “Try saying KILO FOXTROT SIX
FOXTROT X-RAY 10 times as fast as vou
can,” suggests N6MHU. **We eventually
posted a large poster next to the rig, which
helped everyone keep their tongues going in
the right direction.”

NBHMU on the mike, with KBELVI keeping
the log. The YLs increased their QSO rate
o 6 per minute during the second day of
the contest. {WW8F photo)

In spite of a slow QSO rate, the Yis started
to relax and enjoy themselves and, like real
troopers, hung on into the night. They
decided that in view of what seemed to be
poor band conditions, they would call it a
night and get an early start Sunday morning.
During the night, gusty winds came across the
meuntain-top, and the women crawled out of
cozy sacks to secure the vertical antenna
before it blew over and was permanently
damaged. By 5:30 AM, all were bright-eyed,
raring to go and enthusiasticaily back on the
air. Their QSO rate on Saturday had been a
modest 3-6 per hour, but on Sunday these
pros were now running QSOs at a 5-6 per
minute rate. ““We finally got a handle on the
contesting procedures and were really
fioving,” says a proud N6MHU. When the
contest ended, all were reluctant to pull the
plug. Marie, N6KUS, was heard saying,
“Don’t pack up. Where can we go next?”’

Nonetheless, camp was broken and, with
gear carcfully packed, the group headed
home, their heads spinning with memories.
KF6FX proudly stated, **T think we did a darn
good job considering our lack of experience,’”
““But the weekend was too short. We needed
more time,” said Marie. “Field Day is not
boring when you can be involved like we
were,”” Pam concluded. The group concurred
that Trma must upgrade and earn 2 more
pronournceable call sign! KF6FX is too much
of a tongue-twister!

The Y1s returned home excited about their
adventure into new areas of Amateur Radio,
and surprised to find out just how much fun
and challenging these events can be. Field Day
was barely over when they began to discuss
how they could better their ()SO rate, where
they would locate for Ficld Day 1987, how
they might improve on’ their signal, what
chores the OMs would take care of, ad
infinitum. Field Day 1987 hopetuls: Beware!
The California YLs will return!

SPRING FLING MINICONVENTION
SCHEDULED FOR FT MYERS

Ever thought of having an eyeball with those YLs
you've talked with on the air, but have never
met? The last weekend in May provides an
excellent apportunity, ¥YLs will gather May 29-31
for a miniconvention at the Lani Kai Resort
Hotel in Ft Myers, Florida. The convention
beging Friday evening with a pet-acquainted
dinner and entertainment that includes a
singalong, On Saturday, registration will be
followed by a luncheon and fashion show and
scheduled tours of the area, pius planned time
for shopping and on-your-own activities.
Saturday night's banguet will feature
entertainment and gifts, and promises **plenty
of surprises.”” Sunday’s brunch will conclude the
miniconvention. Meal reservations will be
required, so make your plans early, A hospitality
room complete with amateur station will be
availahle to registrants for meeting their friends,
chatting on the air and leaving messages. For
further information and reservations, vontact
Myrtle Farnsworth, N2AKC, 142 Kihade Trail,
Medford Lakes, NJ 0B0SS, or Jan Scheuerman,
WB2JCE, 3818 SE First Pl, Cape Coral, ¥L
313904, HEw Y



Making Waves

Elm

Neill Johnson, KAOWQA, 1[4, had just passed
his Novice exam. During the interminable
period of waiting for his ticket, he kept asking
his dad, Jeff, for help in locating the right
gear for the shack. While he had encouraged
Neill in his new hobby, Jeff didn’t much
know the difference between a dipole and a
fishing pole. Neill was afraid that he’d get his
ticket, but have no way of getting on the air.

“There’s a physics professor 1 see at
work,”” Jeff said to Neill. ‘“Maybe he knows
somebody who can help.” The physics
professor, Al Kaske, KAGRDM, is well
qualified to answer questions about Amateur
Radio. He is an Advanced class licensee and
holds 2 PhD in Electrical Engineering. He
teaches at Hamline University in St Paul,
Minnesota, where Jeff works in adminis-
tration.

In typical helpful ham fashion, Al answered
Jeff's questions and even volunteered to
accompany Jeff and Neill to the local ham
store and to help them set up Neill's rig and
antenna. “*1 have a friend who will help, too,”
Al said. Al's friend turned out to be another
college professor, Keith Champlain,
WOMCY, who teaches at the University of
Minnesota. Keith is an Amateur Extra who,
like Al, holds a PhD in Electrical Engineering.

The next Saturday found Neill, Al, Keith
and Jeff holding an ‘*antenna party.”” Keith
had his wrist rocket slingshot, rigged with a
spinning reel, to shoot the string connected
to the 40-meter dipole over the ash tree in the
backyard and the blue spruce in the front.
Neill was grinning from ear to ear, hardly able
to wait to get his eager fingers on the key of
his ““almost new’' ICOM 701 transceiver,

Al and Keith were having a great time, too.
“We old guys need an excuse to use this thing
once in a4 while,”” Al chuckled as he loaded
up the slingshot. With an experienced eye, he
was able to fire the weight dead center over
the highest tip of the spruce, the string trailing
along like smoke from a miniature rocket.
““But this isn't right. It’s supposed to be 25
below zero and snowing,”” he joked. He and
Keith started telling stories about stringing
antennas at Keith’s cabin in near-arctic
blizzard conditions in northern Minnesota in
mid-Jannary.

Jeff stood around, fetching a tool, a roll
of tape or whatever else was called for by the
others. He was a bit puzzled by it all. Any
hobby that had two university professors
spending their Saturday helping out a 14-year-
old must be pretty special. He had never been
exactly clear about the original source of
Neill’s interest in becoming a ham, Neill just
said **It sounded like a really neat thing to
do.” Now Jeff was getting more curious
about his son’s new hobby,

Soon, Neill was getting QSL, cards, the first

Conducted By Scott Springate, N7DDM
2095 Broadview, Eugene, OR 87405

There’s more than one way to raise an
antenna. This ham shows how it's done
using the bow-and-arrow approach. {photo
by Rita Armour and KU7G)

from Al, then from as far away as Australia.
He was also busy introducing {over the air)
some of his new ham friends to cach other.

One evening after dinner, Neill was reading
the latest issue of OST. He exclaimed to his
dad, “Hey, I know this guy! That's Fred
Hird, KCARX. You know, the guy who once
took me to a meeting of our radio club. He’s
the one down the block with the antennas all
over his roof, He gave me a bunch of back
issues of QST and some equipment.”’ (See
Sep 1986 QST, page 13, for a short piece on
Fred.)

“Now, my l4-year-old is talking about his
79-year-old friend,” Jeff thought. He decided

Id

to give Fred a call and thank him for helping
Meill with his hobby. **Don’t thank me,”” Fred
said. “*Neill helped me in getting ready for my
move to lowa, He carried heavy things and
helped me box up stuff.”

Ham radio was definitely something
special, Jeff thought, and decided he might
become an amateur, Neill gave him a copy
of Tune in the World with Ham Radio tor
his birthday and a brand new CW key. Neill
also built him a code-practice oscillator.
Soon, Feff was watching the mailbox for the
arrival of his Novice ticket.

Al Kaske has pointed out how unusual it
is to see a youngster lead a parent into
Amateur Radio. ““Usually, it’s the parents
that involve the kids, not the other way
around, And usually it’s us older hams who
are supposed to be helping the younger ones
link up with the broader ham community. Not
with Neill, though. He’s the one who deserves
the lion’s share of the credit.””

What makes this story different is that the
more experienced Elmers knew how to let the
young Novice use his energy and enthusiasm
to everyone’s benefit. And, perhaps, that’s
what we need: to let a few more younger hams
help lead the way in building the Amateur
Radio community. Are there some more
“Young Elmers” like Neill Johnson out
there? You bet there are!

A REMINDER

[f vou write to me, the conductor of this
column {address at the top of the page), make
sure to include an SASE, or [ won’t be able
to reply. ¥ am more than happy to respond,
but | can’t pay postage on all the letters.
Thank vou and 73.—N7DDM

Strays -y’

I would like to get in touch with. ..

[] any General class licensees who are 10 years
of age or younger, Sharat Muthyala, N8IAW,
1802 Vine Strest, Midland, M1 48640.

1 anyone who has built a helium maser. Bill
Copeland, WB6RVE, PO Box 163, Perris, CA
92370,

[Z} anyone with a service manuval for a GR-100
transceiver. Damita Dodanwatawana, 10A
Elibank Flats, Elibank Road, Colombo 3§,
Sri Lanka.
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Coming Conventions

ATLANTIC DIVISION/NEW YORK
STATE

Mazy i5-17, Rochester

The 1987 edition of the Rochester Hamfest/ Aflantic
Division/New York State Convention will feature
autdoor flea markets at noon on Friday, indoor and
outdoor space available. Indoor space for non
commercial sellers is available by advance reserva-
tion only. Indoor flea-market space setup starts
Friday at 1 PM. Open for business Saturday and
Sunday at 7 AM with commercial exhibits on both
days only. Location is the Monroe County Fair-
grounds, E Henrietta Rd (Rte 15A) and Calkins Rd.
Hotel Hq is the Rochester Marriott Thruway. Both
Iocations are near NY Thruway exit 46, VE license
exams on Saturday. Advance registration is reguired
before May 8. Contact A. G. deBlieck, KW2X,
59 Bay Knoll Rd, Rochester, NY 14622. Pro-
gramming begins at 9:30 AM Saturday. Featured
speakers are Phil Anderson, WBXI, President,
Kantronics and Paul Rinaldo, W4RI, Editor, QST
and Publications Manager of the ARRL. Also
teatured is Yern “Rip” Riportella, WA2ZLQQ,
President of AMSAT and Editor of Amateur Satel-
lite Report. A League forum will be presented by

Directors Turnbull, Mendelsohn and Atkins. A code .

contest will be held at 11 AM and 1:30 PM. Banquet
on Saturday, with guest speaker Dr Ronald A.
Parise, WA4SIR, Astro Payload Specialist, Com-
puter Sciences Corp. Registration is $6 in advance,
$7 at gate. Banquet $14. Outdoor flea-market
permits, $5 per space. Indoor market space is $16
per table, To order tickets, write to Rochester Ham-
fest Tickets, 174 Croydon Rd, Rochester, NY 14610.
5‘or all other info, calt 716-424-7184 or 716-424-1 100
ays.

SMay23 o
-~ Louishaa State, Baton Rouge
< May 16-17 . I
“Atlantic Division, Rochester, NY
" May 29.31 . )
“Oregon State, Seaside
~-Jupe 5-7 o
" Texas State, Arlington

- Jdune 13-14
Georgia State, Albzny

ARRL NATIONAL CONVENTIONS
July 10-12, 1987 Atianta, Georgia
Sept 9-11, 1988-—Portland, Oregon

OREGON STATE CONVENTION

May 29-31, Seaside

The 1987 Seaside Pacific Ham Convention will be
held at the Seaside Canvention Center, Hours are
7 PM-9 PM Friday (seminars only}, 9 AM-4:30 PM
Saturday and 9:30 AM-2 PM Sunday. Preregistra-
tion is 55 each, $7 at the door. Teens with parents
are $2, under 12 free. Banquet speaker is film
producer Dave Bell, W6AL). Also featured is Leland
Smith, W5KL., National QCWA President. Greg
Milnes, WTAGQ is the emcee, Special features in-
clude 24 scheduled seminars, over 100 indoor {lea-
market iables and exhibitors. The center is two
blocks from the beach with activities for kids and
adults. VE testing at 9 AM and 1 PM on Saturday,
walk-ins at 1 PM {space available only). For regis-
tration and housing info, call Doc at 503-738-6461,
or write to SEA-PAC Ham Convention, PO Box
920, Seaside, OR 97138. All other info via Randy,

KZIT, at 303-207-1175, or Al, WB7SIC, at
503-640-5456 evenings.

TEXAS STATE CONYENTION

June 5-7, Arlington

The Ham-Com 87 and Téxas State ARRL
Convention will be held in the Arlington Convention
Center located at the heart of the DFW Metroplex,
on 1-30 adjacent to the Texas Rangers bascball
stadium, Features include free hospitality at 5 PM
Friday, Saturday 7 AM-§ PM and Sunday 7 AM-
2 PM. Admission is $7 in advance for single, $§10
for family; at the door is $8 for single, $I1 for
family, Programs and Forums with indoor flea
market. All major dealers. Women’s and children’s
programs. Talk-in on 147,14, For more info, contact
Ham-Com Inc, ¢/v John Fleet, WASOHG, Box
25028, Dallas, TX 75223, tel 214-521-9430, HFED

Hamfest Calendar

Administered By Bernice Dunn, KATKXQ
Convention Program Manager

Attention: The deadline for receipt of items for this
column is the 5Sth of the secand month preceding
publication date. Mamfest information is accurate
as ot our deadline; contact sponsor for possible

late changes. For those who send in items for

Hamfest Calendar and Coming Conventions:
Postal regulations prohibit mention in QST of
Brizes of any kind and games of chance such as
ingo.

tAlzbama (Birmingham)--May 16: The
Birminghamfest and Civil Defense RACES Pro-
wrant is sponsored in part by the Birmingham ARC
and Civil Defense. Locatton is at the Boutwell
Auditorium and Exhibition Hall, 1930 Bighth Ave
North, Admission is $4. Doors open 9 AM-5 PM
Saturday and Y AM-4 PM Sunday. Talk-in on
146.28/88. Features include Banquet Dinner
Saturday night, license exams, forums and flea
market. Faor more info, contact Dan Morgan, 632
Stonshaven Dr, Birmingham, AL 35226,

Alberta (Edmonton)—May 30-31: The NAMAO
Hamfest is sponsored by the Northern Alberta
Radio Club, Features include flea market, banguet,
dance and pancake breakfast, plus much more. RY
parking, no tenting or hook-ups. Send SASE for
cegisiration form to NARC, Box 163, Edmonton,
AB TSJ 271, tel 403-438-9205.

Acizona (Sierra Vista)—May 1-3: The Cochise ARA
will hold its 1987 Haméest at the ¢lub’s training
facility on S Moson Rd, which intersects Rie %0 five
tuiles east of the 90/%2 junction in Sierra Yista. Tail-
gaters free. Talk-in on 146,52 or {46.16/76.
Primitive overnight RY camping for <lub members.
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For further information, contact Don Morgan,
WIACT, PO Box 1855, Sierra Vista, AZ 85636, tel
602-458-5293.

California (Sacramento)—May 30: The Sacramento
Valley Hamswap 87 is sponsored by the North Hills
Radio Club and will be held at the American River
College Stadium parking lot at 4700 College Oak
Dir. Doors open for sellers at 7:30 AM, buyers at
& AM. Spaces are $6 per vehicle. Refreshments
available. Talk-in on 144.59/145,19, 223,18/224,78.
For further info, contact Hm Pratt, N6lG, 1180
Arroyo Grande Dy, Sacramento, CA 95864, tel
916-483-2208.

Colorado (Colorado Springs)l—May 16: The Pikes
Peak RAA will hold its 1987 Swapfest beginning
8:30 AM. Location is the Rustic Hills Mall at
Palmer Park and Academy Blvd, Free admission.
Table rentals $8 in advance, $10 at the door. Talk-
in on 146.37/97, VE testing on site, For info or
reservations, call Al NOCMW, 303-473-1660, or
write PPRAA Swapfest 837, PO Box 16321,
Colorado Springs, CO 80935,

Colorado (Grand Junction)-—Jdua 20: The Grand
Mesa Repeater Society will hold the eighth annual
Western Slope Amateur Radio and Computer
Swapfest from 9 AM-4 PM at the National Guard
Armory, 482-28 Rd, Admission is free, but swap
tables are 35 each, Features include an indoor swap-
fest, Amateur Radio exams, auction and refresh-
ments. Talk-in on 146.22./82 and 449.20. For swap
table reservations and further info. send an SASE
to Les Scatt, NV@F, 2105 Yellowstone Rd, Grand
Junction, CO 81503, or call 303-242-5296.
YConnecticut {Newingtoni—May 31: The
Newington Amateur Radie League will hold its
fourth annuaf {lea market 3 AM-2 PM at Newington
High School, Willard Ave (Rte [73). Admission is

$2 at the door, tables $8.50 (310 after May 23)
indoors; 35 for tailgaters (weather permitting).
Featured will be guided tours of ARRL HOQ,
Amateur Radio exams, all types of new and used
ham gear as well as computer equipment. ‘Tatk-in
on 146.52, 144.85/145.45 and 223.24/224 84, For
exam info or table reservations, send SASE to Les
Andrew. KAIKRP, 23 Grove St, West Hartford,
CT 06110, tel 203-523-0453.

Wlinois (Chicago)—May 17: The Chicago ARC will
fold its annual Mini-Hamfest from 9 AM-3 PM at
North Park Village, 5801 N Pulaski. Admission is
1. Half table 53, full table $5 {admits one seller).
For info, call 312-545-3622,

Hllinois (CGodfrey)—May 16: The First Annual
Lewis & Clark Radio Club Hamfest is sponsored
hy the [ewis & Clark Radio Club located on
Hwy 67-111 at the Lewis & Clark Community Col-
lege campus. Admission is free, Doors open 6 AM-
3 PM, Talk-in on 145.130, 145.230, -43.000.
License exams start at [ PM. Food and tree parking
available. For more info, contact Lewis & Clark
Radio Club, PCQ Box §53, Godfrey, IL. 62035, or
Harold Elmore, KCYGL, tel 618-466-1909.
THlinois (Kankakee)—May §7: The Kankakee
Hamfest is sponsored by the Kankakee ARS and
will be held at the county fairgrounds 8AM-4PM,
Admission in advance is $2.50, $3 at the door.
Activites include commercial exhibitors, BCC
hooth, vutdoor flea market, food and free parking.
Fly-in at the Kankakee atrport, free shuttle services
available. Talk-in on 146.34/94. For info and reser-
vations, contact KARS, Rte |, Box 361, Chebanse,
1L 60922, tel 815-932-6713.

Ulinois (Pulaski)—May 17: The Chicago ARC will
hoid its annual Mini-Hamfest 9 AM-3 PM at North
Park Village, 5801 N Pulaski. Admission is §1. Half



table $3, full table $5 {admits one seller). For info,
call 312-545-3622.

fillinois (Knoxville)—May 1T: The Knox County
ARC is sponsoring their Knox County Hamfest
7 AM-3 PM off exit 51 on 1-74 to the Knox County
Fairgrounds. Admission is $3, $4 at the door, Talk-
in on 146.40/147.00 and 146,52, Food and refresh-
ments also available, For more info, contact Keith
L. Watson, WBOKHIL., 119 & Cherry St No. 3,
Cialesburg, IL 61401, tel 309-342-3835 days, or
309-289-6446 nights.

Itinois (Quincy}—May 17: The Western Illinois
Amateur Radio Clnb will hold its second annual
Tri-State Swapfest in conjunction with a Fly-in
Breakfast sponsored by the Experimental Aircralt
Assn. The event will be held at Haerr Field, six miles
west of Quiney at the junction of Rte 61 and 24.
An Amateur Radio tailgate flea market will he
featured along with aircraft exhibitions, airplane
rides and of ficial VEC exams for all Amateur Radio
license classes. Flea market set-up begins at 3 AM,
Gates open for general admission at 9 AM, Break-
fast will be served until 11 AM. Talk-in on 147,03,
For more infa, contact The Western Iflinois ARC,
PO Box 3132, Quincy, 11, 62301.

indiana (Muncie)—Jun 7: The Muncie Area ARC
will hold its annual hamfest at the Delaware County
Fairgrounds § AM-3 PM. Admission is $3, $4 at
the door. 'Tabies are $5 with electricity, camping
with full hookup, $5 per space. Talk-n on
146.13/73. VE testing 9 AM-11 AM, Free parking
with security and food avalilabie. Set up after 5 PM
Sat. For more info, contact Gary Barton,
WBIHFG, 300 Riverview Dr, Yacktown, IN 47396,
tel 317-759-8682.

findiana (Wabash)—May 17: The Wabash County
ARC will hold its 19th annual hamfest at the
Wabash County 4-H Fairgrounds on State Rd 13.
Donations are $3_50 in advance, $4 at door. Inside
tables are $10. Tables sold in advance or on a first-
come bagis only, Unlimited outdoor flea-market
space, Free parking. Gates open 3:30 AM. Women’s
activities available. Radio exams included. Talk-in
on 147.63/03, 146.52 and 146.94/94, For advance
tickets, write to Don Spangler, W9HNO,
235 Southwood Dr, Wabash, IN 46992, tel
219-563-5564.,

tKansas (Salinaj}—Jun 7: The CKARC Hamfest is
sponsored by the Central Kansas ARC, located at
the 4-H building in Kenwood Park., Admission is
$3. Doors apen ¢ AM-4 PM. Talk-in on 147.63/03.
Features include food, ARREL Forum, QCWA
meeting, MARS, Kansas Sideband and Weather
Nets, Repeater Council meeting and Emergency
Coordinators meeting. For info, contact Jim
McKim, WACY, 1404 & 10th, Salina, KS 67401,
tel 913-827-2927.

iKentucky (Erlanger)—Jaun 7: The Northern
Kentucky ARC announces “HAM-O-RAMA' held
at the Lions Park. ARRL, Packet, Antenna and DX
Forums, Indoor exhibit for major vendors, Quiside
flea market, Vendors set up at 6 AM, general public
at 8 AM. Food and refreshments available,
Admission is $3; under 13 free. Flea-market spaces
are $3; tables not provided. Vendor space indoors
is $10, with tables provided. Location i [-75 to exit
1848 (Rie 236 Fast). Go two miles to Dixie Hwy
(State Ries 25 and 42). Go one mile to Sunset Ave,
Turn right on Sunset (o end of street. Talk-in on
1478557255 and 147.975/375. For more info, con-
tact WA4WNF, /o NKARC, PO Box 28I,
Florence, KY 41042,

Maryiand (West Friendship)—May 24: The
Maryland FM Association’s annual Hamfest will
be held at the Howard County Fairgrounds, Take
1-70, 30 miles west of Baltimore, Gate open 8 AM-
3 PM. Inside tables by advance registration §7; §i0
at the door, if available, Donation $3. Talk-in on
146.16/76, 222.16/223.76 or 449.1/444.1 For tables
ot info, contact Jim Clifford, N3FBV, 7461 Terry
§t, Ft Meade, MD 20755, tel 301-674-4752.
Massachusetts (Dalton)—May 17: The Northern
Berkshire ARC will sponsor a flea market at dawn
at the Alton American Legion Field on Rte 9. Ad-
mission is $1 per person. Space is free. Food
available. For more info, write to the Northern
Berkshire ARC, PO Box 591, Williamstown, MA
1267, tel 458-8452 days, 458-8267 evenings.
Michigan (Cadillac)—May 16: The Wexaukee ARA
will hold its 27th annual Swap Shop at the Wexford
Civic Arena, junction of US 131 and 13th St.
Tatk-in on 146.97. Doors open 9 AM-2 PM, Ad-

mission $3, Food available. For tabie reservations
and info, write the Wexaukee ARA, PO Box 163,
Cadillac, MI 49601, tel 616-797-5491,

Michigan (Chelsea)—Jun 7: The Chelsea Swap and
Shop will be held at the Chelsea Fairgrounds. Gates
will open for seflers at 3 AM and for the public at
8 AM-1 PM. Danation is $2,50 in advance, $3 at
gate, undet 12 and nonham spouses are free, Talk-in
on 146,98, For more info, write to Robert Schantz,
416 Wilkinson St, Chelsea, MI 48118, or call
313-475-1795.

Michigan (Midland)}—May 30: The 13th annuval
Hamfest sponsoted by the Central Michigan ARA
will be held at the Midland Community Center,
Features packet-radio demonstration, electronics
and equipment and license exams. Open to public
8 AM-1 PM, $3 admission. Food available. Dealers
welcome. Talk-in on 146,00/60. For mare info, send
an SASE to CMARA Hamfest, PO Box 67,
Midland, MI 48640, or call 517-631-9228.

Minnesota (St Paub)—Jun 6; The North Area
Repeater Asst will sponsor the Upper Midwest’s
Swapfest and Exposition for Amateur Radio at the
Minnesota State Fairgrounds. Free parking of self-
contained campers. Call wide area repeaters 25/85
or 16/76 for directions. Exhibits, commercial
dealers, outdoor flea market and license exams. Ad-
mission $4 in advance, $5 at door. For more info,
contact Amateur Fair, PO Box 857, Hopkins, MN
55343, tel 612-566-4000.

TMissouri (Columbia)—May 23: The Columbia
Hamfest is sponsored by the Central Missouri Radio
Assn at the Holiday 1nn West, at Stadium Blvd and
1-70, Admission is $5 for 2 tickets, $3 at door. Doors
open 8 AM-4:30 PM, Talk-in on 146.16/76 and
226.42/224.02, Features include flea market,
forums, dealers, exhibits, exams and more. For
more infa, coutact Joyee Maggi, KASKSL, Rte 10,
4 Bon Gor Ci, Columbia, MO 635202, tel
314-449-8741 or 314-332-1121 ext 283, or the
Holiday inn West, 314-445-8511.

New Hampshire (Nashua)—May 15-17: The [3th
Annual Eastern VHF/UHF Confarence will be held
at the Rivier College, located near Rie'3, a short
distance north of the Massachusetts border.
Sponsored by the Northeast VHF Assn. Features
include hospitality room, swapfest, technical talks
and more. Preregistration $14 to David Knight,
KALDT, 15 Oakdale Ave, Nashua, NH 03062 be-
fore May 4. Registeation at the door is $20. The
Saturday night banquet is $15, also before May 4.
First-time attendees only $10. Novices only $7 with
show of license. College rooms {single) available for
317 per night, includes buffet breakfast; $29 for
double. Make all checks pavable to Eastern
VHE/UHF Conference, For oiher housing, motels
and hotels are nearby.

tNew Jersey (Old Bridge)—May IT: The Oid
Bridge Radio Assn is sponsoring their Old Bridge
Computer and Hamfest at the Qld Bridge Skating
Arena, Rte 516 and Cottrell Rd. Doars open at
6 AM for sellers, 8 AM-3 PM for buyers. Adinission
i5 $3 buyers, $12 sellers; advance save $1. Features
include new and used computers, radio and equip-
ment plus more. License exam at 9 AM, Talk-in on
Old Bridge repeater 147.12/72 and 52, For more
info, contact Chris Mohr, N2DHN, 50 Harrison P1,
Parlin, NJ 08839, tel 201-727-3983,

New Jersey (Paramus)—May 18: The Bergen ARA
is holding a Ham Swap ‘n’ Sell from § AM-4 PM
at Bergen Community College, 400 Paramus Rd.,
Tailgating only. Bring your own tables. Amateur
license exams included. Sellers $5, buyers free,
Talk-in on 79/19 and 52. For more info, coutact
Jim Greer, KK2U, 444 Berkshire Rd, Ridgewood,
NI 07450, tel 201-445-2855 eve.

New York (Old Westhury)—May [7: The Long
Island Mobile ARC is sponsoring their bong [sland
Hamfair at the New York lnostituie of Technology
on Northern Blvd. Sellers 7:30 AM, buvers 9 AM-
3 PM. Admission $5 sellers, $3 for hams. YHF
Tune-up Clinic is featured. Food and refreshments,
Talk-in on 146.25/8%. For more info, contact Hank
Wener, WB2ALW, tel 516-484-4322,

tNew York (Owego)—May 2: The 28th Annual
Souihern Tier Hamfest will be held at the Treadway
tnn, Rie 17 at exit 65. Talk-in on 146,16/76. Gate
admission §4; under 14 free. Dinner and gate tickets
%15 in advance, Technieal program, ARRL Forum,
vendor displays and all-day flea market. For more
info, send SASE to PO Box 7082, Endicott, NY
13760,

tNew York (Rome)—Jun 7: The Rome Radio Club
is sponsoring the Rome Ham Family Day just off
NY Thruway exit 32 at the [Lewis House, Admission
is $3. Activities include flea market, presentations,
food and heverages, contests and a sit-down dinner.
Talk-in on 146,28/88. Food available all day. For
more info, contact Rome Radio Club, PO Box 721,
Rome, NY 13440,

New York (Skaneateles)—May 30: The Amateur
Radio and Computer Fest, sponsored by
Skaneateles Lions Club, will be held at the Allyn
Arena, Jordan and Austin St. Features include
vendors, ham gear and computer displays, exhibits,
VE license upgrades, programs plus much more.
Agqtivities available, food and refreshments. Talk-
in on £47.00 and 442,30, Vendor setups at & AM
(no Friday night setups). VE exams Novice through
Extra, walk-ins only, Bring photocopy of license,
upgrade certificates and 3$4.35 cash, money. order
or certified check to W3YI/VEC. Testing starts at
11 AM. Advance tickets by May 16. Admission is
$2.50 in advance, $3 at gate. Indoor 8-ft flea-market
tables are 38, $10 at the gate. Kids 12 and under
free, if with an attendee. Indoor vendor booth space
& x 10 ft, first booth $55; additional booths $50
each, For reservations, info or motel list, contact
Hank Bryand, 315-685-7658, or write Skaneateles
Hamfest, 49 Elizabeth St, Skaneateles, NY 13152,
Nurth Carolina (Durham)—May 23: The Durham
FM Agsn will hold its annual hamfest 8 AM-4 PM
on the fower rear deck at South Snquare Mall. VE
exams, vendors and free tailgating. Talk-in on
147.825/225.

Nova Scofia (Halifax)—May 22.23: The Halifax
and Dartmouth ARC is sponsoring their ““Down
East Fleamarket 87, held at Saint Mary's Univer-
sity, Pub night on Friday, {ree admission. Saturday
doors open 9 AM-1:30 PM., NSARA annual meeting
1:30 PM-3:30 PM. Transmitter hunt 3:30 PM-
5:30 PM, Dinner and dance 7:30 PM-1 AM. Selfers
setup at 6:30 AM Saturday. Tables are 33 each, plus
admission of 52 per person. Commercial sellers rates
available on vequest. Refreshments are available.
Talk-in on 146.64, 146.85 and 146.15, Reservations
are required for the baoquet at $15 per person. Con-
tact Jack Guilfoyle, VEIQU, 6339 Almond St,
Halifax, NS B3l 1V4, Tables reservations: Armnie
Brown., VEIAOG, at Y(2-435-3344.

Ohio (Akron)—Jun 7: The Goodyear ARC Ham-
fest is sponsored by the Goodyear ARC on
Wingfoot Lake Park, Waterloo Rd, east of Akron
off Rte 224, Admission is $3 in adyance, 54 at the
dootr, Doors open 8 AM-5 PM, Talk-in on 146.64,
146,985, For more info, contact D, R. Buckwalter,
RC3CL at 216-796-3448 or 216-821-4409,

¥Ohio (Athens)—May 17: The Athens County
ARA will be held 8 AM-3 PM at the City Recreation
Center on Bast State St. Admission is $4. License
exams at all levels. If you wish {o take exam, mail
a completed 610 Form and $4.35 check payable to
ARRL/VEC to John Cornwell, NC3V, 101
Cloventry La, Athens, OH 45701, Free outdoor flea-
market space. Indoor space by advance registration
anly. Contact Walt Jones, N8DDE, 17 Berkley Dr,
Athens, OH 45701, tel 614-593-7871, Talk-in on
146.34/94, General info: Carl J. Denbow,
KABIXG, 63 Marris Ave, Atheas, OH 45701,
TOhio (Medina)—May 10: The 4th Annual Medina
2-Meter Hamfest is sponsored by the Medina MIM,
Ine, located at the Community Center Fairgrounds,
Doors open 8 AM-2 PM. Admission is $3 in ad-
vanece, $4 at the door. Special women’s activities,
Talk-in on 147.63/03. For more info, contact
Clarenge Miller, 620 Qak St, Medina, OH 44256,
tel 216°725-4492,

fOhio (Randofph)—May 17: The Portage Hamfair
is sponsored by the Portage ARC and located
between State Rte 224 and [-76 on State Rte 44,
Admission is $3 in advance, $3.50 at the door,
Doors open 8 AM-4 PM, Talk-in on 145.39. Full
breakfast and lunch served. ARRL, ARES Forums,
plus more. Women’s and nonham activities. For
more wnfo, contact Joanne Solak, KJ30, 9971
Diagonal Rd, Mantua, OH 44235, tel 216-274-8240,
fOklahoma (Broken Arrow)—May 15-17: The
Green Country Hamfest is sponsored by the Broken
Arrow ARC and Tulsa ARC at the Votec Southeast
Campus at 111th St, South and 12%h E Ave.
Admussion is $4 in advance, $12 per household, $5
at the door. Doors open 6 PM-10 PM Friday,
9 AM-5 PM Saturday, 9 AM-1 PM Sunday. Talk-
in on 146.31/91 and 52. Features include ham, non-
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han and children’s programs. For more info, con-
tact Green Country Hamfest, PO Box 4970, Tulsa,
OK 74159, Y15-428-3887 {ext 202) or ¥18-063-0385.

Chtario (Kitchener)—June 6: The Central Ontario
Amateur Radio Flea Market is jointly sponsored
by the Guelph ARC and Kitchener-Waterloo RC
at Bingeman Park, 1380 Victoria 5t North. Doors
open 0 vendors voly at 6 AM, all others 8 AM-
2 PM. Admission is 53, vnder 12 free. Table rental
for vendors $5 per 8 ft. No outside vendors. 1)is-
plays, computer software and hardware, refeesh-
ments and concession included. Foir further
information, contact Rav lensings, VE3ICZE, ut
519-822-8342, Gord MacPhail, VE3TH, at
519-822.4367, Rocco Furfaro, VEIHGZ, at
519-824-1157, Chris Christiansen, VE3BYU, at
319-743-9022, Paul Modray, VEICHM, at
519-479-3057, Bric Enns, VE3BEB, at 519-885-5216
or write to Guelph ARC, PO Box 1305, Guelph,
{ON NIH 6M9, o Kitchener-Waterloo ARC, PO
Box 812, Kitchener, ON N2I4C2.

TPennsylvania (Ephrata)—May 24: The Ephrata
/Area Repeater Society will be holding its second
annual bamfest. Locanon is 303 Oak Bivd, Amateur
exams from 9 AM, Sctup time for sellers is 7 AM,
buyers 8 AM, Admission is 33, Tailgating is $2.
2 spaces, 8-tt tables are $35, electricity at tables is
$1. XYLs and children free. Refreshments availa-
ble, ATV and Packet Seminars. Talk-in on 145,450,
146,32 and 444.850. Inside tables not occupied by
9 AM suobject to resale. ¥or more infe, contact
Ephrata Area Repeater Society, 1655 West Main
st, Ephrata, PA 17522, tel 717-733-0719.
tPennsylvania (Pittsburgh)—Jun 7: The 33rd
Annual Breeze Shaoters Hamiest will be held at the
White Swan Amusement Park, Rte 60 (Parkway
West), near the greater Pittshurgh [nternational Air-
port, Free admission and flea market, family amuse-
ment park, Doars open 9 AM-4 PM, 2-meter check
on 146.52. Directions on 146.28/88. Registration
$2each, 3 for $5 and 7 for $10. Under-roof vendors
by advance reservation. For more info and table
reservations, contact Bud Faulhaber, N3IDOS, 1059
Balmoral Dr, Pittsburgh, PA 15237, tel
412-366-5097.

fPeansylvania (Tamaqna)—May 17: The Tamaqua
Fransmitting Socicty & Anthracite Repeater Assn
is sponsoring their Tamaqua Hamfest at the New
England Fire Co, one mile west of Tamaqua. {20orcs
open 9 AM-4 PM, Admission is $3. Activities in-
clude free tweak and peak service, ARRL info
booth, CW receiving contests, VE exams 9 AM-
12 PM. Food and refreshments served, Talk-in on
146.670, 147.105 and 146.52. For more info, con-
tact K3NYX, 127 Market St, Tamagua, PA 18252,
tel T17-668-0300 days or 717-668-5198 evenings.
Quebec (Sorel)—May 24t The Quebec Provincial
Hampfest will be held at ¢he Tracy Curling Club. Ad-
mission 15 $4; outdoor tables are $6, indoor $8.
L.imited quamtity, so please reserve before May 15,
Daors open at 9 AM, 7 AM for exhibitors, Yor rmore
info, write to Sorel-Tracy ARC, PO Box 333, Sorel,
PO 13P 5N6, Canada,

Rhode Island (Woonsocketl—May 16: The Rl
Amateur FM Repeater Serviee, Ine, is holding their
Spring Flea Market and Auction at the American
Legion Fairmount Post &5, 870 River 8t. Doors
apen at 9 AM, and spaces are 35 each. Some spaces
under the pavillion available on 2 first-come basis.
Auction 12 PM-5 PM, admission is free. Food and
heverages available. Talk-in on 34794 and 32. For
further information, contact Rick Fairweather,
KIKYI, Box 391, Harrisville, RI 02830, tel
A1-368-0566 {7-9 PM).

Tennessee (Humbeldy—Jun 7: The Humboldt
ARC will sponsor its annual hamfest § AM-4 PM
at the Bailev Park, 22nd Ave, Admission §1, Flea
warket, women’s activities, parking for RVs, Talk-
it on 37/97. Food and refreshments available, For
further information, contact Ed Holmes, W4IGW,
301 N 18th Ave, Humboldt, TN, tel 301-784-3490.
iTennessee (Knoxvilloy—May 23-24: The Radio
Amateur Club of Knoxville ts sponsoring their
hamfest 9 AM-5 PM Sat and 9 AM-3 PM Sun. Ad-
mission is $4. Activities include approx 30 dealers,
forums on packet, how to become a ham, ARRL
and DX, and entertainment for children. Talk-in
an 147.90/30. For more info, contact Creorge B.
Nichols, 12434 Buttermilk Rd, Knoxville, TN 37932,
tel 615-694-4806.

Texas (Abilene)—NMay 16: The Kev City Amateur
Radio Club is sponsoring their Fly-in/Drivesin
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Hamfest at the Abilene Municipal Airport, tiree
miles south of 1-20 on Loop 322 and Hwy 36, just
east of town and across from the West Texas Fair-
grounds, Aircratt tie-down and parking nearby.

Talk-in on local repeaters. Dealer set up 6 AM,

registration 8 AM, For more info, contact B:l!
Jones, NSDOX at 915-695-4606, or W. K. Wiggins,
WBSZOO at Y15-673-1332; no collect calls please,
Utah (Lookout Pass)—May 15-1T: The Toocle
Cuunty ARS will hold its 3rd annual campout Ham-
fest/Swapfest, lo¢ated 30 miles south from Tooele
an State Hwy 36, then west on the Old Pony Express
Rd for & miles. Talk-in on 146.98. VE exarms
Saturday at 2 PM, Women's and children’s activi-
ties with lunch availuble for a nominal charge. For
more info, coatact Ed Allen, WBTUAQ, B&3
Buzianis Way, Tooele, UT 84074, tel 801-237-5R66
day or 801-882-397R evenings and weekends.

tVirginia (Manassas)—Jun 7: The Qle Virginia
Hams present the Annual Manassas Hamfest at the
Pringe William County Fairgrounds 8 AM-4 PM.
General admission $4, under 12 free. Tailgating $5
per space. Activities include YL Program, ARRL
Booth and CW Proficiency Awards, breakfast,
lunch and refreshments at moderate prices. Talk-
in on 146.37/797 and 52. Indoor exhibit spaces
available. Contact Joe Schatter, K4FPT, at
T03-368-8599, or BRob Zaepfel, KAHIF, at
T03-368-31763, For additional mfo, write Ole
Virginia Hams ARC, [ne, PO Box 1255, Manassas,
VA 22110, or call John Gunsctt, Ki4ve,
703-361-5253, or Gene Roberts, N4HFW,
T03-361-3983,

t¥irginia (Roanoke)—May 4: The Roanoke
Valley ARC is sponsoring their Hamfest § AM-
5 PM. Admission fee is $3.50 in advance, 54 at the
door, Talk-in on {46,385/985, 146.52. Features
include VE tests at 8 AM, women’s activities, in-
side and ontside flea market, food and refreshments,
For more info, contact Dick Wilmoth, WD40OGL,
4632 Elva Bd NW, Hoanoke, VA 24017, tel
T13-362-3933 or 703-366-2473.

Washington (Wenatcheet—JSun 6-7: The Apple City
Radio Chib is sponsoring the “*Come Have A Picnic
With Us Hamfest' at the Rock Rach Dam, 7 miles
north of Wenatehee on US Hwy 97. Featuring a
Saturday evening banquet, a Sunday potiuck dinner,
4 swapshop, ARRL VE license tests, and free
camp/irailes space, For more info, contact the
Apple City Radio Ciub, ¢/o Merton Hiatt, 1002 N
Surry Rd, Wenatchee, WA 98301.

W Virginia (Blucfield)—May {7: The Bluefield
Harmfest is sponsored by the East River ARC. Doors
open 9 AM-31 PM. Location is at the Bluefield
Recreation Center, & mile north of US 460 near
the Virginia/ West Virginia state line, Walk-in exams
at 9 AM oaly, bring vopy of license, 2 IDs, com-
pleted 610 Form and $4.35 for all exams except
Movice. Examsy at Bluefield State College, Bluefield,
WV, the first building on the right after entering
campus, Look for signs. s

Moved & Seconded
(continued from page §7)

Houston Amateur Mobile Society, Houstou, TX

Iberville Repeater Assn., inc., Plaquemine, LA

la Porte Amateur Radio Club, La Porte, IN

Lewis & Clark Radio Club, Godfrey, IL

Liberty Clounty Emergency Communications Ama-
teur Radio Club, Hinesville, GA

[.ong Istand Contest Club, Deer Park, NY

Maryland Apple Dumpling Radio Amateur Radio
Society, Wheaton, MD

Nohﬁ:l Ottawa Amateur Radio Club, Ferrvsburg,

Orrville Amateur Radio Society, Orrville, OH

Packet and Repeater Klub, Libby, MT

Peninsuta Amateur Radio Club, Long Beach, WA

Potter Junior High School Amateur Radio Club,
Fallbrook, CA (Category 1LE)

Public Safety Amateur Radjo, Jackson, MS

Quaboag Vallev Amateur Radio Club,
Wheelwright, MA

San Benito Amateur Radio Club, San Benito, TX

Schaumburg UHF Amateur Repeater Society,
Ringwood, IL

Sertous Hams Amateur Radio Club, Pensacola, FL.

Spa Amateur Radio Association, Hot Springs, AR

Tri-County Tri-Banders, Pennington, NI
Turkey Island DX Club, Ottumwa, iA
Upper Kittitas County Amatenr Radio Club,

Cle Elum, WA

With the election of these clubs, the League has
1682 clubs in Category 1, 14 in Category 1, and
123 in Category LI,

11) Convention matters;

[1.1) There followed a discussion of coming
conventions. On motion of Mr. Hurlbert, os-
tablished policies regarding state conventions and
regarding conflicts in dates with the ARRL National
Convention were ananimously reaffirmed. Where-
upon, on motion of Mr. Wilson, the following
canventions meeting these palicies were approved:

North Florida Section, August 12, 1987,

Jacksonville FL.

Northwestern Division, August 22.23, 1987,

Tacoma, WA

Great Lakes Division, August 29-30, 1987,

Saginaw,

Virginia State, October 3-4, 1987, Virginia Beach,

VA

Kansas State, October 10-11, 1987, Wichita, KS

Tennessee State, QOctober 24-25, 1987,

Chattanooga, TN

South Fiorida Section, November 20-22, 1947,

%t, Petersburg, FL

Scuthwestern Diviston, September 2-4, 1988,

Anaheim, CA

Southeastern Division, November 18-20, 1988,

Tarmpa., FL

11.2) Mr. Butler reported briefly regarding the
program for the ARRL National Convention in
Atlanta, GA, July 11-12, 1987; without objection,
the plans were approved. As a matter of collateral
information, it was reported that the ARRL 1987
Second Board Meeting will be held July 9-10 in the
Westin Peachiree Plaza Hotel, near the Georgia
World Congress Center.

12} The Executive Commiitee will meet next on
call of the President.

13y Other business:

13.1) On motion of Mr, Grauer, a nominee for
the office of Honorary Yice President was unani-
mously found to meet the criteria for that office
set forth in the Standing Orders, and the nomination
was ordered forwarded to the Board for considera-
tion at the 1988 Annual Meeting.

13.2) On motion of Mr. Wilson, the Commit-
tee wholeheartedly commended all members of the
Ha. staff who had played a role in production of
the April issue of l?\T particuiarly 4s concerns
vovering the 220 MHz matter and Novice Enhance-
ment {Applause).

13.3) The Secretary reported that the furst
ARRL Humanitarian Award given posthumousiy
to Victor C, Clark, W4KFC, would be presented
te Hester Clark, WA4PAE, at the annual banquet
sponsored by the Vie Clark and Washington
Chapters, Quarter Century Wireless Association,
at the Kev Bridge Marriott Hotel, Rosslyn, YA on
March 28, 1987 (Applause}.

There being no further business, on motion of
Mr. Holladay, the meeting adjourned at 5:00 PM.
Respecttully Submitted:

Perry Williams, WIUED
Secretary

Life Members Elected
March 21, 1987

Rodney C. Adams, KAIOUJ;, Jane A. Allen,
KASJVE; Dan Amoroso, KAIMNF; Brad Anbra,
KASLTR; Avery C. Baswell, Jr, W4MQK; Robert
E. Bishop, KB7GJ; Norma J. Bollinger, NC3X;
Robert 8. Bollinger, NC3T; John Breazeale,
IN2EXR: Robert J, Bvers, WASD,; Blaine Caudill;
WALEIC; William M. Colony, KAYKLH; John M.
Cigllo, NAID; Jack W, Forbes, WB6QDC; David
R. A, Hom, KK5I; James Kerr, NSGHP; Alan Lim,
WBeBMD; Toni A. Nessen, N6GYI[; Robert M.
PConnell, WNF2Z; Michael H, (O'Marah,
KATMUL; Charles H. tnott, II[, WDS5BIT:
William A, Painter, WA4QCH: Howard L.
Fomeroy; James W, Rutten NW@D; Robert Savoy,
KK3V; Alan B. Smith, KASVIIL; Louise F. Smith,
NSHBI; Willis K. Smith, WD4CHP; Kenneth D,
Stein, KD2WG; Alan Terrell, NAKGT; Mark Van
Hooser, WBBFNA; Alan R, Viegas; Gedas G.
Vysniauskas, WDRBYA; Frederick V. Weir,
W2UB; M. Ybarra, KGeDU; Kathleen Willfong,
KBAONI; James L. Willfong, 11, WB4AYE,;
M. 8. &oung, KG9T; Stephen R Zumbrun,
WESHO ]



Amateur Satellite Communications

Conducted 8y
Vern “Rip” Riportella, WA2LQQ
PO Box 177, Warwick, NY 10990

Fun, Games and (Hopefully) Education
on OSCARs, Part 3 |

Last month [ explained what was required to
excel in AMSAT’s receive sensitivity test, the
ZRO Test, This month fet’s pick up a new direc-
tion within the generat topic of satellite
techno-sport.

Amateur Radio has, at its heart, the notion
of public service. Indeed, in the public conscious-
ness, the image of amateurs rallying to provide
vital communications during smergencies is one
we actively promote. And in no small measure
is that image unwarranted. In the fuiure,
Amateur Radio satellites could play a significant
part in emergency communications in any of
several ways. AMSAT’s Phase 4 geosynchronous
satellite plans include a significant public service
component at their heart.!

There are possibilities and opportunities for
experiments Jeading to real life-saving techniques
that can commence now using current satellites.
To dramatize this, to gain experience and pro-
ficiency in the field and to promote productive
use of space resources, AMSAT is considering
hroadening its techno-sport base well beyond just
the ZRO Test ’ve addressed over the past two
months. In the future, satellite users can look
forward to a fascinating new type of techno-sport
that is both fun and fairly easy, but has some
imporiant implications for the whole field. 1 am
talking about radiolocation by satellite.

In a techno-sport context, radiclocation by
satellite is simply the game of trying to locate
a hidden transmitter by using its satellite uplink
signal together with special information about
the satellite. In a real-world emergency, this tech-
nique can be used to locate downed aircraft or
other vehicles in distress. In 1975, AMSAT
pioneered a similar concept using the AMSAT-
OSCAR 7 spacecraft, This led to the develop-
ment of NASA’s Search and Rescue Satellite
(SARSAT) system 25

SARSAT made its first save after locating a
downed Canadian aviator on September 10,
1982, Since then, SARSAT and its Russian
counterpart, COSPAS, have together saved aver
500 lives, mostly in remote territory. The
principles are simple and, as will be shown, can
be easily and reliably transported to Fuji-OSCAR.
12, the newest OSCAR, which was launched in
1986.

Muost aircraft and many ships have emergency
igcator transmitters (ELT) aboard. 1n an emer-
gency the ELT is automatically activated. When
its signal is detected by a SARSAT/COSPAS-
equipped satellite, the ELT’s location can be
determined almost immediately, depending on
the precise circumstances. Rescue units can then
be dispatched quickly to the scene. The essential
clements to fhis scenario are these: The lost
vehicle has a radio aboard, but it is out of range
of terrestrial VHF or UHF direction-finding (DF)
equipment. But the SARSAT/CQOSPAS satel-
lites, listening on the ELT frequencies of 121.5,
243 or 406 MHz, easily pick up the ELT trans-
missions and relay them to ground analysis sites.
Here the Doppler shift of the ELT signals heard
by the SARSAT/CQSPAS satellites is analyzed,
and a position is computed o the vehicle in
distress.

The ELT"s emissions can be detected anytime
an ELT is within the satellite’s footprint, which

is about 4000 miles in diameter. Once an ELT
emission is detected, the signal is transponded
{relayed) to a Local User Terminal (LUT) in real
time for analysis and computation of the ELT’s
QTH. Using the older version’s system, the refay
takes place in real time, requiring both the ELT
and the LUT to be in the footprint concurrently.
Qn newer versions, the satellite makes a time/fre-
quency record of the ELT and dumps the record
to the LUT on command, The LUT can thus
obiain Doppler data on ELTs that the satellite
has “‘seen’’ previously in its travels. Moreover,
on the newer yystems, the potential ambiguities
inherent in the data provided by the older
versions are quickly resolved within a few
minutes from a single satellite.*

The SARSAT/COSPAS satellite contains a
simple transponder that listens on 121.5, 243 or
406 MHz and regenerates the downlink at
1544.5 MHz. The analysis sites, established by
the US, USSR, Canada and France, subject the
resulting Doppler shift to careful scrutiny. The
result is a quick determination of the ELT QTH,
even in extremely rugged terrain.

Doppter shift is related to the closing or
diverging velocity of the satellite to or from the
ELT, Fig | shows the general shape of the curve
of frequency versus time resulfing from a
SARSAT/COSPAS satellite approaching and
then diverging from an ELT, The SARSAT/
COSPAS ground station would receive a set of
frequency and time data such as that which
produced this curve. At acquisition of signal

Fuax ]

FREQUENCY
g
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TIME
(MINUTES PAST AOS)

+EGEND:
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fa * ELT SQURCE FREQUENCY
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MAXIMUM POSITIVE DOPPLER
SHIFT

tai © OBSERVED FREQUENCY WITH
MAXIMUM NEGATIVE DCOPPLER
SHIFT

Fig 1—ELT typical Doppler-shift curve as
observed by a typical SARSAT.

(AOS), the Doppler shift is maximum and
positive; the signal heard on 1544.5 MHz is up-
shifted.® The Doppler shift decreases until the
satellite reaches its closest point to the ELT at
the Time of Closest Approach (TCA). At this
point, the satellite moves in a tangential line to
the ELT. Thus, the satelfite is neither converging
nor diverging from the ELT and the observed
frequency is the actual ELT emission frequency,
FO. Then, the satellite begins to move away from
the ELT and the Doppler effect causes the
observed frequency to be below the actual fre-
qguency as shown in the figure. Finally, at Loss
of Signal {LOS), the Doppler shift has caused
the observed frequency to be at its lowest.

The mathematics underlying the ELT QTH
determination are fairly simple. Knowing the
ELT frequency, the observed frequency and the
position of the satellite at various times is
sufficient. The angle between the path of the
satellite and the ELT at any instant is found by
calculating the arc~cosine of the ratio of observed
frequency to ELT frequency multiplied by the
ratio of the speed of light to the satellite’s
velocity.§

Using the same principles, SARSAT/COSPAS
radio-location techniques can be performed on
F(-12, FO-12 has an uplink on 2 m and a down-
[ink on 70 cm. Using the Mode-JA transponder,
it should be possible for a clever, well-equipped
amateur to locate a hidden transmitter to within
a small region in just a few minutes.

To test this theory, AMSAT will begin a series
of demonstrations on how the technique works
in the near future, Simultaneously, AMSAT will
publish a guide to calculations and required
instrumentation. At a minimum, the equipment.
required will include a precision frequency
counter to measure the downlink frequency, a
digital clock and a computer to display the
position of the satellite and to provide a detailed
ephemeris of its time and position,

To make the demonstrations more interesting,
AMSAT will format the event in the guise of a
techno-sport competition. Certificates will be
offered and the most accurate participants will
be specifically cited for their achievements.

Next month we'll investigate yet another radio
location by satellite technique using the so-calfed
time-difference of arrival (TDOA) pringiple. For
more information about AMSAT and OSCAR
satellites, send a business-sized SASE to
AMSAT, PO Box 27, Washington, DC 20044,

1J. King, V. Riportella and R. Wallio, **OSCAR at
25: The Amateur Space Program Comes of
Age,”" QST, Dec 1988 and Jan, 1887.

EALES‘ATSateIIite Report, No. 43/44, Oct 11, 1982,

SAMSAT Newsletter, Vol VIIl, No. 1, Mar 1976.

4A more detailed systam anEa)l?rsIs will appear in
a future edition of QEX, the advanced
experimenter magazine from ARRL and
AMSAT.

SAssuming the ELT is on 406 MHz and the
1544.5-MHz downlink Doppler shift is sub-
tracted out, the net DOR ler shift for the ELT,
as heard from SARSAT/COSPAS, is about
+ 10 kHz, maximum. Sateliite velocity in orbit
is about 4.5 miles per second.

€The QEX article will discuss potential ambiguities
and how in practice they are eliminated or
mitlgated. HEE
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Silent Reps

Administered by Nancy A, Slipski

It is with deep regret that we record the passing of these amateurs:

WIARS, Donald R, Stevens, Suncook, NH
KI1BBE, Ernest M. Hardy, 5 Darmouth, MaA
WICRBL, James Colby Coose, Stockion Springs, ME
WBIDTZ, B. R, Suydam, Wilbraham, MA
WIGPH, Lesley E. Salisbury, Belfast, ME
WAIMHP, Wayne M. Richardson, 8t Albans, ¥T
WIRGF, Zigmond J. Kondgzor, Wilson, CT
WIRNA, Robert L. Scott, Swaaton, VT

KITVY., William P, Mclntosh, Bristol, RI
KIWQIL, Maurice E. Sawver, Saint Albans, ME
WRH2ZAPZ, V. Henson Carr, Selkirk, NY

W2IAVA, William E. Harrison, Bayside, NY
N2BLT, Clifford H. States, Burlington, NJ
W2DHIL, William H. Schnaars, Maywood, NJ
KD2FM, Miiton D. Masher, Bridgeport, NY
*K20L, Hazard E. Reeves, Tuxedo Park, iNY
WRIHYQ, Gregory J. Musiakas, Millltown, N
W2IQJ, A. Speace Hogan, QOcean Grove, NJ
W2IF, Anton C, Frey, Staten iIsland, NY

W20, Robert W, Gunderson, Old Bridge, NJ
N3IARV, Charles E. Kemp, ir, Wilmington, DE
WIABYV, Stuart D, Kreisher, Reading, PA
WiICFT, William E. Barnett, Ir, Glen Burnie, MD
WICYR, Hugh K. Lloyd, Wheaton, MD
WAIDMU, James Cording, Jr, Philzdelphia, PA
WIELZ, Carl B, Ruchanan, Homer City, PA
W3FLUB, Harold E, Bennett, South Williamsport, PA
W3GFR, John Herbst, New Britain, PA

W3HUF, Eugene P, Smyser, Wayneshoro, PA
W3IIGS, Samuel A, fordan, Sr, Philadelphia, PA
W3JHS, I, Gordon Barnes, Cambridge, MD
WAILPK, Kevin McKewen, Severna Park, MD
EA3SMON, Rodney S. Moore, Broomall, PA
K3ZKW, John Willard, Telford, PA

KACYF, Dora & Dixon, North Miami, FIL
WALDTY, Roy 'T. Quick, St Petersburg, FL
KE4DP, Robert A, Wells, Fredricksburg, VA
WADPO, Noel O, Alexaader, Lenoir City, TN
NT4E, Bill Copeland. Albany, GA

K4BEAD}, Harold C. Janke, Melbourne, FL
W4GPA, Harold 1. Dawns, Curdova, TN
k4HHL, George F. Chastain, Pfaffiown, NC
WAHN, Howard W. Mehrling, Miami $prings, FL
K4JLL, Willard M. Ewing, Cape Coral, FL.
WAKPK, Virgil H. Byrd, Alexandria, vA
NALAL, Michael Namey, Tampa, FL

50 Years Ago

May 1937

(3 Qur perfarmance in the Ohio River flood disaster
was excellent, but Editor Warner points out we can-
not rest on laurels. Increasing use of commercial
radjo is putting our bands under heavy pressure.
Better operating practices would also help our
stature.

] The Communications Department, concerned
about Iaxity in regulatory observance, signals a gat-
tough policy by disqualifying some 164 entrants in
the DX competition because of off-frequency
operation.,

] Don Mix offers a means to help soive the
problem—a 100-ke. electron-coupled oscillator for
frequency checking, as used at his WITS. He ex-
plains calibration using b.c. stations on even 100-ke.
spots.

i.] W1DF adds a modulator for the low-power five-
band transmitter he described in last December's
(35T, a rig which was popular with readers.

.1 In the first of a two-part series, Ross Hull
summarizes two and a half years of propagation
studies on the ultra-high frequencies. Recordings
and observations show air-wave bending
pienomena, which Ross has detailed in an exten-
sive technical paper for the International Scientific
Radic Unioa.

1 A conference of Western Hemisphere nations in
Havana this autumn will take up regional regula-
tory matters in the radio field. Proposals have been
made 0 switch our 1715-2000 k¢. band to
1750-2050, thus aligning the low end harmonically
with other bands, Also, Latin countries want to use
a part ot 7 Me. for voice operation.
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*WALQT, John A. Saulich, Gulf Breeze, FL.
WD4LYA, J, Scott Sandstrom, St Petersburg, FL
KI4N, lrvin W, Peters, Jr, Havesville, NC.
K4R0OH, Raoul D. Storace, Holiday, FL
WR4RTH, Jofin J. €. Braun, Sainf ¢loud, FL
WB4TTC, Mary E. Blankenship, Madison, TN
WAVFL,, Carter G. Cooke, Mountain City, TN
WSAXT, john R, Monts, Dallas, TX

W3CO0, lobn W. Thomas, Shelby, MS
WDSETB, W, W, Northcutt, Cement, Ok
KF3FX, Dale W, Hartzier, Athens, TX
W5GGZ, Leon Helms, Sr, Florence, MS
WSHLX, Donaid B, Rikiet, Houston, TX
WSUY, Berton W, Renager, West Memphis, AR
WSKTL, Edwin ], Gaetz, Bellaire, TX

WINJQ, Linwood R. Keech, Fort Worth, TX
*R50AF, Kenneth B. Simath, }r, Corinth, MS
WASQVU, Igor liejin, Denver City, TX
WASRQC, Horace C. Rabinson, Baton Rouge, LA
WSERT, Paul N, lett, Sr, San Antonio, T%
WATAB, Kenner E. Day, Rolling Fork, MS
WOAKYV, Frank Walker, Cocua Beach, FL
WEAYH, George Buford, Inglewood, CA
W6BGW, Robert W, Hutchinson, Spokane, WA
WABFKU, Robert G. Smarhers, Concord, CA-
WEIHW, Frank M. Cobb, Glendale, CA

Woll, Thomas G. Eckles, $an Diego, CA
WelA, Ronald B, Qakley, Verdi, NV

KO6JAN, Frederick J, Lawson, Los Angeles, CA
WeKHC, Fred W. Tann, Oxnard, CA

W6LWRB, Edward J, Behrens, Adrian, OR
N6LXV, Dan Lundberg, Hollywood, CA
WalY, Juck M. Glessner, Grass Valley, CA
*WAGUVE, BEdward . Sitva, Oxnard, CA
W7IAH, Joe Grahn, Phoenix, AZ

N7CED, Richard Springsteen, Kennewick, WA
WTCIB, Woodrow W. Davey, Missoula, MT
WATLES, Ralph L. Frandsen, Salt Lake City, UT
E7MGL, Walter J. Sulier, Cottonwood, AZ
WIOIO, Leslie 5. Blewett, Butte, MT

KTUXB, Al 1. Mack, Phoenix. AZ

K7UYL, Hank Wolf, Reno, NV

W7ZL1, William F. Moore, Spokane, WA
*ETZZ., Donald R. Riebhotf, APQ New York
NEBEU, Jerry Van Dyke, Martin, MI

WSIIW, Chester W, Bpearing, Cincinnati, OH

[} Warldwide, we face problems. Proposals for the
1938 Cairo international meeting are being sub-
mitted, and incluede one by Japan to set 50 watts
maximum power for amateurs. Belgium, Italy and
Sweden are atnong the group asking for substantial
cuts in our major bands.

[ W3GS has built “*ultra-midget” equipment for
u.h.f. work—transmitter and receiver each in a
4 % 4 ¥ 2-inch box. The tiny 955 tube is the secret.
[ Twelve controls give plenty of flexibility in
measuring techniques for the versatile oscilloscope
W1IBY assembled using the 913 cathode-ray tube,
[J It has taken this long to check and tally the 860
entries during last November’s Sweepstakes. This
is the first under the new operating scheduie for 40
hours maximum time, as compared with the
previous no-limit 9-<lay marathon. A survey shows
medium power is still the norm-—one third of the
contestants use one or a pair of type '10s in the
output.

L1 With the increasing interest in long-wire directive
antennas, WBLUQ provides us with helpful design
methods for “*¥s" and rhombics.

25 Years Ago

May 1962

U1 Go for it! That's the reaction of members to the
propasal for a building fand drive to move Hg.
from the overcrowded space in West Hartford ra
A new structure in Newington, Conn, A subscrip-
tion pledge blank is prominent in this jssue.

i} The arrival of spring turns thoughts to the ont-
doors, and W1YDS describes a hand-held packaged
transceiver for 420-Mc, he tukes to Connecticut

WHIT, William H. Buchanan, Cincinnati, OH
WBSKG, Elmer £. Hilberg, Wickliffe, OH
W3ARK, Myron J, McKee, Boca Raton, FL
W9BE, Byron C, Sharpe, Glencoe, L

E9BUX, Frank Harvell, Kenosha, WI

NYCWC, Thomas Leaton, Elmhurst, 1L

WIFMY, Hubert C. Payne, Mount Vernon, 1L
WOITU, J. Kenneth Young, Evansville, LN
WYRSA, William M. Kittson, New Berlin, W1
WEAX, Thomas R, Donovan, Palm Hay, FL
MWOCXX Acthur A, Collins, Daltas T'X

K#FIT, Charles €}, Patterson, Hastings, WE
WOFRK, Lee J. Replogle, Garnett, K5

WABMLN, Gerald M. Gaasch, Alborn, MN
WOMUX, Martin A, Rich, Kirkwood, MO
WePZL, Beverly L. Smith, Napton, MO
WBAUEB, Theodore 1. Ciurej, Omaha, NE
WEBQYBC, William 1. Norton, Ir, Grandview, MO
KBZOL, Tyler (. Rude, 5t Paul, MN

VEICAZ, Alexander Uibbons, Cumberland County,

NS
VE2PAR, K. Parsons, Montreal, PQ
VE3ASC, lar W. Maclonald, Weston, ON
VE3ZCGY, Russ Neal, Windsor, ON
VE?TANO, . B. Helmkay, Barnet, BC
VE7BPA, Frederick J. Lonsdale, Comox, B
VETYS, Bernie Dies Ordons, Vernon, BC
ZLIWE, Max Farrell, Auckland, New Zsusland

*Life Member, ARRL

In order to avaid unfortunate errors in the Silent
Keys column, reports of Silent Kays are confirmed
through acknowtedgment only to the family of the
decsased. Thus, those who report a Silent Key
will not necessarily receive an acknowledgment
from HO.

Note: All Silent Key reporis sent fo HQ must
include the name, address and c¢all sign of the
raporter as well as the name, address and call of
the Silent Key in order to be listed in the column.
Plaase allow sevaral months for the llsting o

appear in QST. B

hilltops. Tt's just the ticket for getting started on
the *i meter bamdl. .

I7i Lf you want to know about what time to listen
for Oscar after the news of a successfil launch,
WRFKC and WRCWI. show how to do it with a
minimum of equipment and calculations,

L) Sizteen pages are required to roport results of
the 1962 Sweepsiakes, WIWZ(Q was top scorer with
1,576 contacts. Eighty entrants worked all sections.
7V WeEOT gets “transceiver' frequency control by
a simple adapter which fegds the receiver setting to
the transmitrer input for rapid dial excursions.
[7I The Nittany {¥*a.} ham club used radio despatch
to offer rides in a *‘get-out-the-vite™ carupaign,
with obvious success when 88¢% of those eligible
turned out,

"1 The Currespondence Section is filled with com-
ment on the now Handbeok, produced tor the first
time on oftset rather than letterpress, and with no-
gloss paper. A heavy majority 1s complimentary,
the mest common remark being “easy ot the eyes,”
but some cxpress dislike and the hope Q57 will
never switch fo such paper,

™ To ketieve o, you have to see W6EI's complete
kilowatt sideband station contained in a small suit-
wase. Nine 61)05s in parailed do the job, and he says
nentralization was no great problem.

I"} Newcomers starting on v.h.{, bave off-frequency
problems toe, WHCP fiads, and so illustrates a set
of stmple wavemeters to aid those building their own
fear.

It *ambodia, Indonesia, hailand and Vietnam re-
main on the list of countries with which amateur
commanications are prohibited.

I A pecture story shows the progression of Hag,
locations, from the four-roam third-stary setup in
downtown Hartford, to a second-story operation
in the suburbs, thence to the present complete
building in West Hartford, The new location in
Newington will house a building designed specifi-
cally for League needs.— WIRTY (L]



Public Service

Conducted By Michael R. Riley, KX1B
Public Service Manager, ARRL

Wheels Are Turning!

I you've been reading this column durng the past
few months, you've noticed quite a bit of attention
being given to the Blue Ribbon Committes on
Emergency Traffic’s final report to the ARRL
Board of Directors. We're pleased to see that
many of you are in agreement with the commit-
tee’s report and are interested in seeing its recom-
rnendations bear {ruit.

The following is an unsolicited manuscript
;(eézgi'vl_ed at HQ from USAF Major David C. Miller,

Maijor Miller is presently Chief, Base Operations
and Training Division, Minot AFB, North Dakota.
Ha Is a command pilot, Base Liaison with the Civil
Air Patrol and the Installation MARS Director, First
licensed in 1959, he is an Extra Class licensea,

We hope his thoughts on gateway stations and
jump teams stir your imagination and helghten
your interest in this possible public-service
pragram!

I applaud the Blue Ribbon Committee on
Emergency Traffic for taking on the tough
task of restructuring the Amatewr Radio
public-service communications programs (as
published in the past two Public Service
colurmns). They have formally addressed some
concepts which have only been dreamed about
for years. The time is now right to formulate
some details on how 1o make these ideas
work.

‘The committee alluded to two main types
of emergency-communications groups: the
pateway stations and the emergency-
communications response teams. The
response teams were also referred to as “*jump
teams.” T envision the gateway stations as
being the controlling or dispatching function,
while the jump teams are the front-line
operators on-scene at disaster locations. This
concept can be local though international in
scope.

Recent international emergencies, such as
the Mexico City earthquake, used these
concepts. The majority of traffic was passed
between certain gateway stations in the United
States to and from deployed stations in or
around the disaster area. In 4 local tornado-
watch scenario, the deployed teams may be
Amateur Radio operators with 2-meter

mobile units who are passing weather
advisories to a gateway station located in the
county Sheriff’s office. Bach of these
scenarios requires the responsible teadership
of a gateway station that is in communica-
tion with a disciplined response force
deployed into a stressed area. I envision this
gateway-jump team relationship as a concept
that can be structured at the local, Section,
Division, Area (Eastern, Central, Pacific) and
national levels. The operating requirements
and equipment standards would be more
stringent at upper levels than at local levels.
Local communications could be very
informal, indeed, and still provide a viable
emergency service to its respective com-
munity. Participants at national levels would
need sophisticated equipment and almost a
paramilitary type of discipline.

The local organization can be tailored to
some fairly specific needs, For example, the
Buoys and Gates Hurricane Hunters may
have different communications requirements
than the Flakey Snowshoe Blizzard Blitzers.
However, the Buoys and Gales ¢lub may wish
to upgrade their equipment and training to
qualify to represent the ARRL Southern
Florida Section, while the Flakey Snowshoe
club may wish to upgrade to represent the
Montana Section. Likewise, either group
could upgrade to a Divisional status. As these
groups continue to upgrade to national
specifications, they become more
standardized and interchangeable. This does
not mean, however, that they lose individual
identity or specialty.

Special communications groups, whether
they be gateway stations or jump teams,
should be encouraged and identified. For
example, the Dustspeck Radiators may be
a group of retired military personnel living
near Thunderbucket Air Force Base, Because
of their retired militarv status, they qualify
for space-available military airlift which
may be the only way to deploy into a
disaster area. Likewise, the Bar Harbor
Dits and Dahs may have the capability to
deploy a schooner to East Flounder Flock

Island in the aftermath of a hurricane,

The proficiency of personnel also needs to
be considered. Whether a person is attracted
to gateway station or jump team duties, some
characteristics are common to both. Traffic
handling ability is a must. Maturity,
dedication, ingenuity and time for training are
also accepted as prerequisites. Experience
level, class of license and affiliation with other
volunteer services {for example, MARS and
CAP) can also become significant factors.
Although many local groups can serve quite
well with Technician-class licenses and hand-
held radios, qualifications for higher levels are
going to require operators to be able to exploit
sophisticated systems such as packet radio and
satellite communications, operate on almost
any Amateur Radio frequency available, be
proficient in both voice and CW procedures,
and be able to interface with the communi-
cations functions of other agencies. Again,
a high degree of emotional and mental
stability is required of both gateway operators
and jump-team members.

Physical health, however, may separate
gateway station operators from jump-team
members. Although team members should
not be considered as *‘Radio Rambos,” ready
to parachute into steaming jungles with a
machete in one hand and a hand-held radio
in the other, there are certain physical
demands on a depioyed radio operator that
are not quite as demanding on a gateway
station operator. Let's face i, an Amateur
Radio operator in a body cast and a heart
pacer 500 miles from the nearest available
haspital could easily become an emergency
under high-stress conditions. This is not to
say that those with physical limitations cannot
participate in the program; keep in mind that
several key leadership roles would be available
at the gateway station.

I hope that some of these ideas can provide
useful spin-offs as this exciting reorganization
continues, Again, my congratulations to the
Blue Ribbon Cominittee for a tremendous
initial effort.—David C. Miller, KORJL

YOUR CONDUCTOR’S CABOOSE

You and the Agencies or, . . Which Way Do We
Go, George?

Following is the third, and last, installment of
the D-CAT (Disaster Communications Action
Team from Houston, Texas) public-service
presentation to prospective ARES members and
{.eadership Officials. The previous installments
can be found in July and September 1986 OQST.

During this presentation you have read what
is expected of an emergency coordinator, how
to train volunteers and how to develop a
successtul emergency-communications plan, as
well as the importance of interfacing with other
emergency groups. All three of these elements
are especially important, for without organiza-
tion and planning, the result is chaos.

Let’s use this final installment to discuss the

fourth and perhaps most important aspect of a
totally successful disaster communications
effort—developing a close professional relation-
ship with your “‘client" agencies and organiza-
tions. A client by definition is an entity with a
particular need that you can fill and is willing
to have vou fill that specific need. Note that the
pperative phrase here is “specific need.”” Tn terms
of disaster communications, a client is an agency,
either governmental or private, that perceives the
need for a reliable communications backup
systern in the event of a disaster or emergency.

We are referring to law-enforcement, fire and
medical-aid groups, disaster preparedness, the
Red Cross and the Salvation Army. If the agency
or organization is not in the commercial
communications business, aud the efforts of your
volunteers will not result in a person or company
making money, then these are potential agencies
to contact, Others include local, state, regional,

or even national governmental agencies charged
with the responsibility for the health and wel-
fare of its citizens in times of disaster. With a
little imagination, vou can come up with quite
a list of prospective clients for this well-trained
team of communicators you are putting together.

Consider this: It you put a business together
in the best possible way, otfering a service that
is unequaled by any competitor’s efforts, but
have no outlet for that service, do you think that
business will succeed? I can’t see it happening.

You must have clients. Your efforts must
extend that unique service to the right people,
at the right time, and in the manner that best
serves the specific need of that client.

8o, once vou find the people, establish a
general plan and begin practicing the tenets of
that plan, vou are left with ona final task: You
must identify potential clients for that service
then sell—that’s correct, | said sell—that client
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on the idea that you can best provide a service
he nieeds.

Here’s the tough part: In a city the size of
Houston with the public and private services
available to maintain the health and well-being
of the citizenry, it hecomes very difficult to
establish in the minds of potential clients a real-
time need for disaster communications from an
outside group.

And to a lesser degree, those of you in the
more roral areas are faced with a similar
problem. What do you do to sell the potential
clients? What exactly do they need to know to
make vour service attractive enough to be
desirable? Let’s look more closely at this.

First, before that Cypress Creek or Fire
Department official can decide whether he needs
veut (here the “you’ is vour disaster com-
munications group), e must understand clearly
who you are. The ARRL has a number of visual
aids and brochures available that do just that.
{Videotapes and slide/tape presentations are
available free of charge to ARRL members and
affiliated clubs. Contact the ARRL Club Services
Department for an audiovisual catalog and
request form.)

{ince this official knows who you are, he or
she will want to know what you can do for them
or their particular organization that cannot
already be done with available public-serivee
communications. Again, the visual and priated
aids from the League van help you demonstrate
the potential service. When you have made the
potential client aware of who vou are, and what
your gronp can do, it becomes your turn to
gareer information from them, and in doing s0
hopefully close your *‘sale.””

You need to know when the potential client
wouid want your services. Are you needed before
# disaster actually occurs? Do you have anvthing
to offer the client at times other than during or
after a crisis?

You need to know how the potential client
wants his communications handled. {Notice,
especially with this last point, that you and the
potential client begin thinking in terms of an
established customer relationship .} He now has
the opportunity to visualize you in service and
doing his thing in a way he wants it done. This
should clinch the relationship.

Let’s run these four points again.

First, let the client know who vou are as an
urganized group.

Second, fill him in on your group's special
ahilities and experience in emergency and disaster
communications.

Third, determine from the client when he
would need to use vour special abilities.

And, finally, establish the exact way in which
the client wanats his communications handted.
Your emergency- and disaster-communications
team now has purpose in the form of a com-
mitted client.

What do vou do with the information? You
g0 back to your group and revisit your Action
Plan. There, you make as many alterations as
necessary to fit the group’s abilities, equipment
and personnel to the stated desires of your new
¢client,

Finally, train your group to fit the changes and
amplifications of the basic plan so they will know
how to handle communications the way the client
wanis it done.

Be totally clear on one extremely important
point: Short of breaking FCC regulations, you
and vour entire teamn must be prepared to handle
communications in what, to you *‘old saits,”’
may appeat completely wrong way at worst, and
very different from the “‘norm’® at best. You
must meet the needs of the client or that client
will simply go away.

If vour group cannot adapt to the reasonable
needs and specifications of the client, be sure that
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he will Jook elsewhere for someone who can, or
is at least willing to try. The only attraction your
group holds for any client is the unigue com-
munications services offered. Remember what
T said earlier: In business, the person with the
need is called a client. Disaster communications
is & *“business.*’ It is the business of saving lives.

in all your planning, practice and actual
service, remember this key to success: co-
aperation! So long as cooperation exists
between your group and your client, your
people will remain active and interested. And
when that disaster comes, your operation will be
successtul and smooth,

IN SERVICE...

[l Saipan—Dec 3, 1986. Amateur Radio
operations on Saipan were literally blown off the
air December 3, as Typhoon Kim’s 110-150 mi/h
winds devastated the island. Amateur Radio is
a valued emergency-communications resource
following major disasters, and are often
augmented by Amateur operators from
neighboring communities when local Amateurs
have their hands full or are otherwise affected
by conditions.

In this case, there were no local ham neighbors
that conld easily come to the istand to lend
assistance. In spite of this and the wind damage
sustained by the island, Saipan was reiatively
fortunate. First and foremost, there was no loss
of life. Additionally, most of the isiand’s 1ele-
phone system bad recently been converted to
underground cabling, and “normal’’ long dis-
tance service was aimost totally restored within
two weeks when the satetlite uplink dishes were
finally repaired and realigned.

Power was disrupted to all of the island as
power poles and trees were tlattened. With the
tesultant loss of refrigeration and other essential
power dependent services, this turned out to be
the major problem for the istand.

Amateur Radio was also affected. With the
downing of antennas and towers, and the
distuption of power, not one Amateur station
remained on the air. The local 34/94 repeater was
off the air after its antenna blew away and
disappeared, leaving the end of its coax in a pool
of water,

The ‘‘puddie” antenna was sufficient for
KB6CC to make contact with KG6SL, Bust
Thompson (oo relation), one of the first amateur
stations back on the air. With no commercial
power, Thompson pulled his pickup truck close
to a window of his harn shack and powered his
station with jumpers to his truck battery.

For an antenna, he wsed a long wire—his
former telephone line strung from his hilliop
QTH down to the main road. Logging, traffic
handling and paperwork were all done by
candlelight. The major contact off the island via
Amateur Radio was through the efforts of the
Pacific inter-island Net. However, by the time
ather Amateurs were back on the air, there was
little in the way of emergency traffic for them
to handle.

KB6CC, an Assistant Director with the ARRL
Pacific Division, is also # reservist with the
Federal Emergency Management Agency
(FEMA]. He was sent to the island only a few
days after Kim struck and took along a complete
portable packet radio station, but it was unusable
on HF due to the poor propagation and un-
believable RF noise caused by the emergency
generators providing AC power to the hotel
where most of the FEMA workers stayed.
~-Scott ‘Thompson, KB6CC
[ Denver, CO—Dec 11-12, 1986, The com-
munications efforts for the 1986 Parade of Lights
were cosponsored by the Aurora Repeater
Agsociation, Aurora, Colorado, and the
Colorado ARES. The parade was held on two

evenings and followed a two-mile route through
downtown Denver. The route presented the radio
amateurs with several problem arcas that had to
be overcome,

Downtown Denver is a high-RF area with
many commercial transmitters and telephone/
television microwave systems. All the tall
buildings with steel skeletons seem to absorb the
low-power hand-held radio output, The hand-
held radio signals that did get through were often
covered by intermodulation, especially mobile
telephone and paping services. The W@HE
repeater was used until the parade started. The
parade was then serviced by a simplex cross-band
operation on 2 meters and 70 centimeters. The
cross-band provided more flexibility and
coverage was increased in the high RF inter-
ference areas.

A special thanks to all who participated in the
communications. Judy Dallin, NOFVF, and Jim
Dallin, KD@NT, were the Amateur Radio co-
ordinators.—Ron Upton, WBOWST
{2 Washington DC—Jan 22-26. The Washing-
ton DC metro area was hit by two blizzards that
left 25 to 30 inches of snow. These storms over-
whelmed local road-clearing capabilities,
stranding thousands of motorists and rendering
major transportation routes impassable. The
Woodbridge Wireless, Ine, Aunateur Radio Club
operated its repeater (WB4FQR/R) in an
emergency-net mode continuously from the
22-27th of January and provided emergency
transportation for stranded motorists and
medical personnel reporting to and from
Potomac Hospital in Woodbridge, Virginia.
Club members with fonr-wheel drive vehicles in
contact with the net transported an ill child to
the Poiomac Hospital Emergency Room,
reported traffic and conditions and kept police
informed of accidents. Radio clubs throughout
the metro area provided countlass hours of com-
paunity service and remained in contact with one
another on emergency nets.—Jemes R, Carwile,
{r. WD4KOF, EC for Woodbridge Wireless,

ne.

Gus Stoppa, N4MLE (right), and his
neighbor, Rick Reinhart, owner and driver
of the vehicle, raceive instructions an the
next run for the Potomac Hospital during a
heavy snowfall in January. (WD4DQF
photo)
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ARBL Section Emergency
Coordinator Reports

Thirty-three SEC raports were raceived, denoting a total ARES
memhersl'hxn%nfﬂ 20, Sef-hnnq repor!mgwere AR GA, |A,
K NLI, NNJ, NV, OH, 0K,
OR, ORG, PAC, SD SDG. SFL, Sl-f STX, SV, UT, VA, VT,
WA, WI, WMA, WNY, WV,

Transcontinental Corps

e
Successful % Suc- Function Total
Araa Funclions  sosshul Traffic Trafflc
Cycle Two
TOC Eastern 1M 90.00 B2 1201
TCC Central a2 96.40 17 848
TCC Pasific 110 98.21 522 1100
Summary 793 9487 1521 3149
Cycle Four
TCC Eastern® 108 §4.64 862 1314
TCC Gentral 78 92.90 443 900
TCC Pacific 105 $3.76 667 1307
Summary 289 93.76 1762 3521
*TCC Eastem operates both cycles & and 4.
TCC Roster
N1BHH W1CE WI1EFW KI1EIC WATFCD K1GRP KN1K
KATMDM KATMEKY KTI10 WIGY SEC KAIT KWil
NZAKZ WBZEAG WAZFJJ W2FR W2GKZ NN2H KB2HM
L\WH W2 AZBPL KAZUBD NaXJ WayGW

N2IC W2LWR

W3ATQ NICOY NIDPF KK3F WB3GZU W3PQ KT KBILID
ALAAT WALCCK N4EXG WD4FTK NAGHI WB4HML
WAMDh}li WAL N4KB KAMTX WBAPNY WAUQ K4ZK NSAMK

W
WEEOT KF USD REINH KBLL WFEO K8UYK WEVZT
KATC YA Kl
KFEQ KAZMUL W7TGU W8RG WEBPMJ WBQHB NEXX
wasgYDZ WeYp WQCBE WIEHS KAEFEZ Wallll KaaRll
WBILJYL ADAA Ki Ko KAZEPY KOEZ WOFRC KJBG
NOlA WeGRW WEIHI KABNL] WABDY| KSOU VEIAWE
VEIFAS VEIGSG VESCHK
National Traffic System
% Rep

Nat Sess e Avg Rate Rap to Area
Cycle Two
Area Nets
EAN 28 1041 37.2 707 @20
CAN 28 833 238 656 1000
PAN" g5 516 9.4 453 958
Region Nets
18N 56 829 11.23 542 D6.6 10D.0
2AN 58 689 1051 514  99.3 1000

a8 300 1392 500 960 1000

56 750 1389 4096 B39 1000
RN5 56 788 1407 518 820
RN& 45 287 824 300 100.0 927
RBN7 56 382 82 424 626 1000
8RN 56 332 592 318 828 1000
9AN
ECN LY
TEN 56 242 1504 5¥2  B8%y
TWHN 56 0N 536 380 T3E 1000
TCC
TG0 Eastern 901 1201
1CC Central 82 248
TCG Pacific 110 100
Cycle Three
Area Net
EAN 28 502 1793 852 989
Reglon Net
18N 1000
28N 28 320 1142 765 957 964
3RN 28 95 343 320 YN0 964
48N 928
BEN 100.0
! 92.8
Cycle Four
Aren Nets
AN 28 1284 4588 1279 964
CAN P8 1014 3621 1.097 948
PAN <) 864 3086 952 0994

Reglon Nets

18N 89.2

2AN 41 145 353 360 _ 646 928

3AN 100.0

4AN 56 727 1288 520 1000 100.0

RN5 56 632 11.20¢ 620 868 952

RN6 54 387 1390 623 960 1000

BN7 58 335 598 652 842 100.0

8AN 54 389 6.83 40T 890 964

9AN 56 507 905 482 9R2 982
56 6 868 539 TB.I 1000

ECN 56 180 338 410 810 1000

TWN &1 314 616 3296 96.4

ARN b4 104 471 105 1000 954

TCC

TCC Eastern 106 1314

TCO Central 78 900

TCC Pacific 105 1307

"PAN oparates both cycles one and two.

TCG functions not counted as net sessions.

ARRL Section Trafiie Mana;iers rra|:u<)r1|nrqe1 Al., AR, AZ.
EMA, ENY, EPA, GA, 1A, IL MO,
#9, N, ND, NE, NH, N OH NT b ORG,
RISESCSDSDGSFSFLSJVSTX.N, T, VA, VT,

Wa, WIN, WMA, WNY, WPA, WV,

Public Service Honor Roll

This listing is available in amateurs whose puhblic-sarvice per-
formance during the month indicated qualifies for 60 or mare
total polnts in the tollowing nine categorios (as reponad to their
& easae note maximurn points for each category: (1) Checke
ing mtu CW nets, 1 point each, max 30; (2) Checking Into
phcna/RTTY nets, 1 point aach, mao 50; [3)
points each, max 12; (4) NCS phone/HTTY nets, 3 points. sach,
max 12; 5) F'erformznu assighed NTS Ilalson 3 peints each,
max 12; (6) Delivering & formal message o a third party, 1 ponm
each, no max; (7) Handling an emergency message 5 points
each, no max; (8) Berving as Emerdoncy Coordinator or net
managar, for the entire month, 5 points max; {§) Participatl

in & public-service event, 5 points, no max. This listing is avail
able 1o Novicgs and Technicians who achieve a total of 40 or
more points. Stations that qualify for the Public Service Honor
Roll 12 congecutive manths, or 18 months aut of 2 24-month
period, will be awarded a special PSHR certificate from HC.

azs 109 KICNP NgHMX
KGaCy VEaLB N7GGS
172 WALIWY g3
WesgRX ~ [ASTIK WAANK K57BM
171 1K(']T§IQ ad KAQNLI
WB4bvZ WaFA Né’:gg ﬁ AT
165 KAIMDM  wapim RAMTX
NAGEH! NSDPF ACSZ it
aont \m{u-"on WEQ‘:’WH at
freim WB2OWO  KD2UV Naso
138 0 o @ Pk
K2voK KAZUBD ~ WasEic  JECOY
ropct NEZW WO4COL e
ARV
105 KATKTH
136 N7 W4CKS
M2EIA NXSE WwDeshzZu 80
185 WALIDH a9z aRRx
KaapLy WB4HRR woakaw K 4HT
KZB0 VE4IX
et KUy VEZDPO KL7CH
Whaor 104 NOgA A
S e WM o
KAZF JESOEN  keap KAl
129 NCST WEVMP WAIYLO
Koanwt WBZREA KasseT
WE2IDS
102 WAZERT 76
126 W2AHY CAVE N2AKT
VE4ASE WBSYDD WAZEP| NDaN
134 NGITA WBESYA  VEIWV
KABCPS NSAMK g9 KA;%
122 WBSJGW A
NAEXQ) 1 K2MT
KWL WALPFK WIGHT i
kagepy  Whesrt RV WA
WFED aEHS WazIB0  KCezO
WhzFs)  WBTWOW org N
120 100 WDBGXT = NFgB
KAIFFO st a8
115 WEINH VETBNI KBYFE
WB2EAG  WonBE KA4TLC NF2N
B METm,. GE
4 9 :
113 N7BHL N4JRE kel
WA2VIL NEMCY 85 i
MXO NIBOL, WosGUF TS
WaMTA NTEDD KBERM N1gG
12 98
KiGwe  Noroo woskae  WAITBY
WB4 85
N AGOG Wevom  hneC
N3EMD g7 Kidvy R sl
N2 WarKT N2ABAT HTSGW
KD7ME weicRr  WILBK 1A
110 NsDFQ ~ KAsWNO ke
WaYCY WBVUK - gy VEIGT
NQ2H WHBKWC k7o 3AZW
AlAMP 98 KAQSBY WKLY
WEBTHH KisJ S B

NCS CW nets, 3 .

73 KABKHS WoMZI KAILMR
WASWSZ 79 ESCYR  KAGKPY
I oM L

o FR KEUPN
NaDXp wgéaw KATEKG WHBOBZ

. N2GPA DBKEW  WDBRHU
IK3NNI iy w
ﬁ\B{CB KADARP KB2ATJIT
N2DXP NAAHA ! 855 57
WAGVLC KASTNT DEm Viesena

PADS Ki4BR N
e Abn e WERly
WAICCK.  KBAIPN  WaYws o DT
N 8o Lhorewm B2
Wpﬁfs WAFMZ WB4HSKXIT  N2GQST

K, e wmE e
aiphp XERERC NI NeaRrT
¢ e RATMUL I
87

%?A%FUE WD4ALY KDANH W2EVGIT
WASVND N4 NAEKE WABEYS/T
KBUXO waTYU ﬂ'aaﬁ_r 5
KK.E%‘AI’g |B<6A4YHS WEBSEPA KASUVYIT
s KA4EZ Kanw N&FBE!T
NZCER WRIPFZ L s
NBEGF KoayL RAZIMAIT
WARSR  hedeo L EABHST
SR o,
N1CVE WBgGPM  WABDHB KASCTWIT
KUZN SFW, A
KBez 5 60 NEFWG/T
NBEVC waguNx ~ N4KsS KAGZARHT

Brass Pounders League

The BPL is open to all amateurs in the United States, Canada
and LS possessions wha report ta their SM a message total
of 500 ar a sum of originatlons and delivery points of 160 or
mors far any calendar manth. All messages must be handled

amateut rret.}gencles within 48 hours of receipt in the
standard ARRL

Cat Ong Rowd  Samt D Total
WabUG 2795 71 2805 5675
WaCUL 620 2833 0596 41 4690
W3VR 385 1004 024 21 2434
WALIDH 0 610 a2 4 1236
WBaYPY oD 715 T8 396 1139
WDAKBW 0 41 513 6 1010
AGFEZ 0 441 489 t 93
NAGHI 44 406 A% 64 855
WFsQ 7 405 an 20 BO3
K4JST 0 490 1 775
N3AZW 23 348 361 20 752
N3DPF 133 233 Ao 24 744
KWL 3 395 30 21 739
KARZIBD 1 984 356 <]
WALQXT &7 136 28 719
KCYGJ 10 380 115 24 709
WSDAD - - - 764
KM 270 w7 iy 03
429 254 7 B93
KASMDM 2 350 305 0 687
KASRI 289 314 15 62
WHBMA M 2 307 19 682
MNAEXCH 14 3 250 53 544
KABDRG 15 287 267 65  H44
WaMTA 6 381 251 2 &15
KB4PW 2rt 8 282 502
WIPEX 0 133 419 31 588
K4DOR 35 284 578
WB2IDS 48 3 22 75 5B
Wx4H 0 260 547
WIVSE o zrg 250 5 525
WegWNY 115 188 225 22 515
WOHLX = e ~ 514
KF4A T8 1BR 230 12 513
le1) 1 286 245 B 510
KATMUL 1 287 262 B 8
NZEIA 15 231 40
KVBO o 23 20 13 503
WDALID 218 w28 ¥k Kd2
BPL for 100 or moe ariginations plus deliveries:
KAELIK 153
WarAw 112
WIFYH 11
KAZF 100

Independent Nets

Check-
Net Name Sess The  ins
Amateur Radio Telegraph Sociaty 58 1045 286
Clearing House Net 28 B32 554
Early Bird Met 28 0
Empire Slow Spead Mot 28 76 342
Golden Bear Amateur Hadlo Met 28 88 1704
Hit and Bounca Net 28 294 535
IMRA 24 1071 1838
New England Novice Net 25 25 a1
NY: 28 95  BIT
Bouthwest Traffic Net 28 218 1540
20I3SEN X 1568 34
75 Moter Interstato 58 Net 28 423 1511

290 Traffic Net 44 516 2762
[

May 1987 79



Results, 53rd ARRL November
Sweepstakes

By Billy Lunt, KR1R
Contest Manager, ARRL

goal for the serious contester in this
event, Even making the top ten or
winning the entire contest is not complete
without that satisfying feeling of scratch-
ing the last ARRL section off your muiti-
plier check list for the “clean sweep”! Ever

S hooting for the sweep is the ultimate

since the early days of Sweepstakes, con- -

testers have been trying to accomplish each
time out what only a relatively small per-
centage of participants manage to do each
year. If your goal is to work all sections
with the least number of contacts, or in the
shortest length of time, or just working
them while piling up a big score, it still gives
you that same satisfying feeling known only
to those “‘who bave worked them all.”” This
year, only 15% of the 1594 entries managed
to get that *“‘satisfying feeling.”* On CW,

and Mary Schetgen, N7IAL
Assistant Contest Manager, ARRL

100 single ops and 9 multiops made a
sweep, but only 25 of them did it with low
power. On the phone weekend, sweeps
were made by % single ops and 32 multiops
but only 21 on low power. This imeans that
85% of us will just have to push a little
harder next year if we want to join those
select few.

Phone remains the most popular mode
this year, boasting of 831 entries. Single-
op phone entries totaled 725, and the
remaining (06 played multiop. Interestingly
enough, phone operators seemed to prefer
low power to high power (about 60% were
low power), Low-power CW, also, remains
a favorite among the 701 brass pounders
who ran no more than 150 watts during the
contest. Out of the 746 logs received for the
CW weekend, only 45 entries tried their

luck at multioping.

During the CW weekend, the place to be
was Puerto Ricol Randy, K5ZD, was guest
op at NP4A, Pedro’s super station, and
walked away with first-place honors,
beating second place K6NA by 27k. Third
on the totem pole was K5GO with 165k
puints. It was East Coast against West
Coast for a close battle on the low-power
scene, with ondy 364 points separating first
place, K3RR, from second place, KZ6E.
N6ND wasn’t far off the top mark with
nearly 132k points to win third place.
Oklahoma muftiop KSCM took top honors
among the multiop crews by beating
Wisconsin’s ieader, WHOAIH/9, by 36k.
The WSLT crew took third-place honors
while only missing the second place spot by
148 points] What a close battle!

Single Operator Top Ten

Low Power Multioperator
cw Phone Top Ten Top Ten
Call Score Catt Scora cw Phone cw Phone
NP4A NGBV 262,108 . o Call o
TKEZD,op} 195,656 NAIC 580,480 Call Score Calf Score Score Cal! Score
NA 167,980 W7ES 257,372 K3RR 134,976 KESCY 2,724 H5CHM 172,280 KELZD 267,288
K5GO 165,760 WEWMU 253,068 KZBE 134,812 NSDX WoAIH/MA 135,864 WEBJIBM 228,068
NSAL WS40 252,636  N&ND 132,004 (K5GO,0p) 194,620 WBLT 135,716 KAUK 208,736
(NSRZ.op) 164,428 NER5M 249,084 W2GD 132,156 KSFUV 143,704  WI0D 130,536 K&CM 219,188
210 163,540 WIWA 243,460 KYapP 127,724 WBBIKN 132,312  KE7C 128,772 WHCEM 216,524
VE7CC 183,096 KaDD 240,056 WaTZ 125,800 W7ZRC 131,572 KaWA 126,874 AITB 104,620
KBRX W3LPL 236,504 1KB1W 122,058 NT5V 125,800 KPSR 126,096 KATO 191,552
(KROY,op) 162,800 (WD4AXM,0p) WoIIR 116,216 K7LXC 124 468  K8AQM 120.960 KING 190,032
K3LR 162,504 5AU Ka XU 115,884 W7YaQ 115,048  VE3ART 120,672 KERVK 186,628
NBTR/? 162,208 (WBSVZL,0p) 235,616 vl 114,912 KASCM 110,320  W5EHM 112,712 WNFL 183,815
KeRF 162,060 KQ8m 108,624
Division Leaders Division Leaders
cw Phone
Divisign High Power Low Power dultioparator Dijvision High Power Low Power Multioparator
Atlantic K31 R K3RR NB3! Aflantic W3LPL (WD4AXM) H3ADE NM2L
Canada VE7GC VE3VN VE3ART Ganada VEFCC VEZMS VE4UM
Cantral KIKM KOWA WaAIHs Cantral WBIHAD AHZU WaaHIg
Dakota WAZPWL KIWT KOSR Dakota KADD WAVGI, . =
Daita, KGO KZ50 K5MC Dalta WEWMU N5DX {K5GGC) N4TG
Groat Lakes K8CC KM WBLT Great Lakes WBLT (WDBIXE) KQB8M WEBBJBM
Hudson N2NT W2GD KT2B Hedson KD2RD KS2G HENA
Midwest K4VXa (AH2U) Kvel KBWA Midwast E4VX/D (KMIP) KOSCM WRHCEM
New England K1ZZ KBIW Wi0D Naw England WIWEF N1CC KA1TO
Northwestern NBTR/7 W7ZRC KE7C Worthwestarn W7EJ WIZRC AITE
Pacitic N&BT (WABVEF) WEITE WR6B0 Pacific NGBV WEJTI WeBIP
Roanoke . K4PQL AA4FF KX Roanoke . N4ZC (NSTR} K4JEX KC4DY
Rocky Mountain NAC welJR FF Racky Mountain N2IC WBAIKN KoUK
Southeastarn NP4A (K6ZD) NBGE 4 NANWT Southeastatn KVAFY (NBOP) WC4E W4AQL
Southwestarn KGNA KZ8E WABWZO Southwestern KCTV WBUQF KF60G
Wast Gulf NSAU (NSRRI} NSAW K5CM Weast Gulf WS4Q KESCV KBLZO
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Affiliated Club Competition

Score  Entries Phone cw
Winner Winner
Uniimited Category
Sociaty of Midwest Salt Clty DX Assn
Contesters 3,067,558 56 4VXi0 K4VX Utah ARC
{KMYP,op} (AH2U.ap} gentr;lalh?rizog DX Assn
rand Mesa Contesters
Medium Category Eastern iowa DX Assn
Mad River Radio Club 3,622,504 36 WHBJBM K3LR Aockford ARA
North Texas Contest Club 3,500,008 36 N5AU MNSAL Long island Mobile ARC
M&WBSVZL._Gp) (N5RZ.0p) Delta DX Assn
Murphy's Marauders 2,807,192 37 1WEF K1ZZ Lincaln ARC
Yankee Clipper Contest Rochaester (NY) DX Assn
Club 2737906 39 KIVUT WE4FDT Norttuop Radlo Club
Northern California Cantest Lynchbur ARC
Club 2,764,482 M N&Bv NEBT Reading Radia Club
(WAGVEF,0p) Pann Wireless Assn
Potomac Valley Badio Club 2,758,132 38 L KCBCH Kingsport ARK
D4AXM,0p) Binghamion ARA
Minnesota Wireless Assn 2,189,073 32 BAIHG WRAIH/S Utica ARC
Texas DX Society 2,057,588 16 K5 N5DL Poughkeepsle ARC
Southarn California Contest )
Club 1,107,750 14  WeUQF NBTRI7 $aginaw Valley ARA
Wastarn Washington DX Mississippi Valley DX/CC
Club 857,062 19 N7TT N7TT Eastern Michigan ARG
Frankiord Radio Club gr5024 Nn NZ2MM WaGD Murgas ARC
South Jersey Radio Assn 521,670 23  ND2P WaLYL Fox River Radio League
Radio Club of Tacoma 513378 14 W7BUN W7BUN Dixie DXers
Motor City RC 495714 26  KBSB Kass Wichita ARC
Central Nﬁch]gan ARC 284810 N KC8LD waTJa Bollingbreck ARS
Arkansas DX Assn 250,596 3 KeFUV K5FUV OH-KY-IN ARS
Warminster ARC o 182,009 12 We?ﬁ;rsa wgglgpu ?ip:fﬁ g\'inkie ARS

an Gabriel Valley R 132160 13 .
; " o oo
Local Categor, ghlan

gory Valley RC of Eugene

Rubber Circle Contest Club 1,230,306 10 WITWA NN7L Northern Ohio ARS
River City Contesters 1,054,160 10 KV6H N&IG Kettle Maraine Radio
Overlook Mountain ARC 936,668 10. KSNA KENA Amateurs
Albuquerque DX Assn 662,066 7 N5HH Al9X Rowan ARS )
Willamette Valley DX Club 521,580 5 AITB Al78 Burlinglon Co Radio Club
Kansas City DX Club 605,636 B KMpaL KBOG Western Pennsylvania
Colorado Contest DX Assn

Gonspiracy 506,178 7 KOFRP KCeD Great South Bay ARC

Score  Entrles Phone CwW
Winner Winner
572554 & K22l
546836 &  WYCFL W7CFL
5{7156 6  KC7V KTOX
804,284 7 KPUK KJeG
404,264 4 KIBIGH WOES
342,634 ? Kauly KSLJN
387,082 7 W28V KzaU
336695 5  KBEM KB5M
316612 4 KBSCM KBSCM
275870 7 AFEK WaTZ
252,194 7 WBVPZ WABBIL
247,248 5 AA4FF AALFF
293,284 3 KSSF KSaF
29600 6  AA3B AA3B
227,183 4  N4TG N4IR
226,780 8  N2CIC NE2W
216732 5 NAZA NA2G
200760 5 N2BZP K2TR
(WB2KMY .op)
200,270 &  NKSQ K8DO
198,792 3 WgHBH WaHBH
196020 7  NSCQA #J8A,
180,582 &  WB3FAA KB3JK
174,698 4 KCBUM NJac
165564 3 K4BAI K4BA|
164500 5 NS WOAWP
163,164 &  NOSD -
169,800° 9  KBDHK NaFy
159518 3 W2DW
134,336 &  WIECH WIECH
109,272 5 WODBAJF W8IDM
96884 5 NSBG —
86,908 4  K7GDN K7DBV
81,778 3 NBLL WASRCN
74468 3 NOKS NoKS
63342 5 KMT —
57,928 8 K2KED K2TD
34872 3 KaLL —
6548 3 KD2Sx -

Proper logging technique is shown by
KIBEZ, while sarning 105,696 points.

With more stations to work, scores were
a bit higher on the phone weekend. Taking
advantage of this was N6BV with 1771
(JS0s and 74 sections to take first-place
phone. Second-place honors go to N2IC,
from Colorado, traifing by only 11 QSOs.
W7EIJ, with 257,372 points, finished third
among the high-power stations. The top 3
on low power looks like 2 5-Land pileup.
Mike, KESCV, was the top scorer,
followed by NSDX (K5GO, op) second and

Bill, KSFUYV, third. It was a runaway by
K3SLZO and crew as they claimed the top
position in the multiop-phone standings.
The second and third multiop finishes were
closer with only 1332 points separating
them. Second goes to WBSIBM with
228,068 points, and third goes to KUK
with 226,736 points.

Affiliated Club Competition was as
popular as ever, with 64 clubs meeting the
atinimum requirement of turning in at least
3 logs entries. The only unlimited category
entry again this year is the Society of
Midwest Contesters with 56 entries and
3,967,558 points. The medium category
had 18 different club entries this vear. The
Mad River Radio Club moved up from 8th
place last year to win the medium-club
gavel for 1986. The local category was the
favorite club competition class, with 45
local clubs competing for the gavel. The
Rubber Circle Contest Club improved their
total score this year by 200,000 points to
take first place again in *86. if your ciub
did not make the listing, check the “*Club
Competition Rules and Contest Disqualifi-
cation Criteria,”” which appears in January
OST, to see what criteria your club must
meet to be eligible in 1987,

SOAPBOX
CwW

Good conditions this year; 15 meters was great
for KL and KHs! (WBICNM). 1 had 50 much fun
during the Sweepstakes. 1t was an experience

especially becanse it was my first contest!
(KB2AOFE). Does having four Norwegian Elk-

hounds lending moral support force me into the
muiti-op catagory? (KT2D). Once again, 1 sec the
super speedsters running away with the 85, but this
time my computer kept right up with them
(WB2DIN). Just for fun—good to see some old,
familiar calls (W2MTA). Eniire operation was mo-
bile. In general it was a **hoot’’! Never thought a
trip to Charlotte, NC would go so fast. Thanks to
all for “riding’* along with me (W3HDH), | felt
the amount of CW activity is decreasing. | am ot
sure if this may be due to the low sunspot cycle or
less inferest in the CW mode, 1 did okay the first
half of the contest but it sure got hungry toward
the end (K4LTA). Hard to excel when TR relay
sticks while exchange coming back! (WD4ELI). 1t
seams to me that on CW we are in great need of
4 “4Q” signal which means “already worked.”

During his 24-hour stint at the helm of
KY1H, former HQ staffer AK4L logged 779
Qs, for a total of 113,734 points, on the
CW weekend.
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Maybe “QAW," if it’s not already taken (K5RF),
[ seriously doubt whether computers will replace a
fast pencil and a reasonably apgile mind in doing the
paperwork for this contest (W6SZN). A plethora
of South Dakota stations! Aiso, many thanks to
YEBAW for allowing me to breathe again. So good
t0 see 21-MHz activity once again (KSUTY). I would
like to see a category for QRP operation in future
S5 (WBYTRLU). Enjoved the contest very much.
Farty meters was in great shape. Being a newer ham,
it’s nice to be able to work 45 states on 40-meters
in 13 hours (ND9X). With one antenna (40-meter
ioop at 25 feet) and low power, managed to work
all US sections except YT, Just wanted to have fun
and see what low power and no beam could do, all
without calling ““CQ 88" (WBAWP). With two
complete kW stations at my fingertips, I don’t know
why my score was down this year! (KM@L), Please
schedule more contests during the winter so F'll have
something to do when the weather is 35 helow zero!
(KK#0Q). Super. .. best vet! Worked OR, RI and

SCV, in that order, on 15 meters—Wow! (VE1BED.
Tt's pretty hard to ran up a decent score with a pro-
cocious 3-year-old son demanding equal “*bee-dee-
[ee-bee-dee™ time with the keyer (VEICUI).

Phone

Allin all, Sweepstakes remains my favorite con-
test. Next year ['m going for some power so | can
compete with the “powerhouses” (WBZROV). Why
do all of the calls seem to sound alike at 4 in the
tmorning? (WB3JFS), My contest activity limited;
XYL expecting “‘bundle of joy™*! (NX4N). Pve
never worked a contest before this one, but will enter
the 10 meter one next (WD5COS). Why couldn't
BV2B call me in a DX contest instead of $§7!
{NNSE), I was glad to see that courtesy is not dead
on the ham bands, Several times | heard contestants
take the valuable time out to patiently explain the
contest to others who were not aware of what was
going on (KSEQ). As usual, a lot of fun, but those

gays are still saying “*TNX OM!” 6V, YL). Up-
grading from General to Extra [icense since last
year’s S8 made a big difference in my making more
contacts (WASGDS). Being in Wyoming is like
running B power level when it comes to
remaining at a frequency. The big pile-up tends to
hold your frequency for vou (K7MM). Great con-
test! Made 267 QSOs from my apartment QTH
using only a G5RV aatenna (KAGOXN), Where
were all the VEs? | heard only two (NGHJIZ).

FEEDBACK

Please refer to May 1986 OST, pp S0-85, for the
following corrections. KRAY should have been listed
as the operator of K4VX, the number 2 1S CW
winner, WDBIXE was the winner in the high nower,
CW category. K5KJ was an operator at K5RR,
Northern Texas multioperator winner, WREGI
should have been listed with the following line score:
19,500~ 150- 65- 8- A,

Scores

W scores are listed first, followed by phone. Within each call area, scores are listed by ARRL sections.
scores are listed first in decending numerical order, followed by multiop
250s, number of sections worked, hours operated and output power used (A = 150 watts ot less, B
Connecticut, K1ZZ worked 967 stations in 733 sections for a final score of 141,182 points.

Naw Hampshire
KM{C (W1PH,op)
111,890 785
cw KITR #1,140- #51-
WA1GB8 72,000 500-
1 KENT 38,744- 288
KK1E 37.040- 21-
Connecticut KIDG 14522 137-
K1ZL 141,182- 967- 3B KB1PZ 3878 57-
WIWEF 140,748- 951- Y4248 AlRd 200- 25
KIXA 134174 WS FATA-R
K1TG 111,298 Y52 74-20-A Rhods island
K1WA 107,744 T2B- 24128 K11U 192 248 B25
KIge 105,850~ 725 7317-B KM1X 102,006 709
KaHVT 92004 B4, 7R-18-B KOsE/1 28 8BS, 388.
WIGNA £9,480- 830 71-20-B KIvsd 41,138~ 307-
KN £8,608- 824 T1-23-B K1DS 23954 205
KADW 8280 M8 M-B wiAFG 9.800- 70
NICT 82052 582 TERITA K2MN 2836 51-
KHECP/1 FEE24 S4B TR.24-A N1EIA S0 20
WIBIH 64,824- 438- 74-11-B
WIECH 62,622 441- T1+15A Varmant
KD 57,938 428- 65-18-A W3sOH 50,700- 390-
KAIVC 51,212 413 4.8 NE1A 16,290 149~
N1JW 40,800 300- 68124
KiBY 3WE04 321 G2-11-8  Westamn Maasachusetts
KINYK 35,138 288- &1 9B KB1W 1220568 836
W1PMR 32,268 262 B513A  KYIH (AKALOP)
KB 27852- 213- 8B-14-A 118,734 T
K1Y 28.218- e 58 3B KZ1M 78,880 584-
WB4FDT 23520 218 55 A KAIT 73,860 582
KATMWX 2 184 BE13A N#XZ [+ WAIVELKB2R, NIBAD)
BABGISH 18,000 WG B0-12-A &1,118 463
K1TN 8,828 163 51 BA KATKPH {4+ NC1B)
WITKG 34,200 140. G111-A 57,548 417
WAIMBK V580 90 4% BA
WB1DQT 7224 35 42 7-: 2
NF1R 2,208 45 24 B
VIAZVIL 1824 38 P4 pa  Eestem New York
KiDM 1,718 3% 28 LA N2NT 152.884- 1033-
WAGD (4 AARD) KENA 132,004~ 8H8-
130,836 sa T-24E  WeXL 97,090- H05
KU2Q 93,878 843
Eszstern Mzsuachusetts :312,'& (WazKMY, 61,760 560-
WiFM BIL58- 401 £9-18-A 'os;m a4
KIVUT 7,184 494 6118 yanw §O'680. 410
KCIF 66,086 499 67118 Lop, 43112 317
KiXM 65,746 463 T1-UBA paoy 22420 190-
WBICNM 62,050 425 R1PB wanmp 20,580 147-
WITR %0, 794 407- T-1%B N2FZ] 14,278 121
NE1B 8,442 409 BR1EB poane 11844 126
KsMA 50838 856 71- 6B \quon oL kooKK)
NATR 35,770 267 6T-10-A 73008 507
N1DZU 35,112 266 GB22A  woann (4 W2PKY)
KINTR 3,374 BG BE11A B0 441
NioG AT008 Bl BATEA  woip (4 WAZIGK)
Nibmu 20,482, 199- 5% 7A AT.520- 2HO.
WiAX .07 178 62 4B )
K1SEC 20,632 177- 58 B-A NYC-Long Isiand
WATUAR 15700 148 60- 5-A ¢ 2.
KA1GEP 15,285~ 147- S52-18-A ::?D;gn :g’::i ‘:?i
WIAF (KN1K.0) ) 128X 74,016 514
10,948 119 48 FA W2DUN 41,860 270-
KQIF 9,202- 101- 46 G-A WIKTF 23,320, 186
WiPLS 4% 72 4208 e (8.500- 150
WENGEX SO0 O 3 BA 8:100 Pl
Malne forthern New Jersey
KX1E 59976 441 EH.20-A WanRo 149,776-1012
WAZEATH 47168 352 B7-21-A WaGh 192,755~ 8-
KAIOR 40,200 300 B-20-B Kyzp 127,724 Be%
WiHHY BAG4- 285 BE13-A KaDi2 84,058 584
WIKDRM 27080 205 B8-14.A KYzH 71,540 &1
KIMZB 17,198 ZA- E312-A KT2D 40,832- 316
82 05T

grator scores. Each line scors li

Within each ssction, single operator
sts call sign, final scora, number of
= more than 150 watlts). Example: in
He operated for 24 hours and used more than 150 watts.

WAZASQ 20,840- 228 B514-A W3ADE WL 24T BEISA NKAQ £3504 307 7A@
WKW IBAJE- AT B A KB3IK 20.350- 225- B3M3B  KaJEX T84S 2B B S
[N i i . seraa  KyaT il BoEoE
Mgy B2 171, SB13A 23,
228 wazunt 4532 112 4 4k KBIGL 14,000 128 55124  Nerthem Florida
Gian  NIRVP 2000 4 2511-A WIVPW 13958 138 B313A  N4WW (KELUZ.op)
F0-11-A WRAHJW 1472 45 18- 5B N3CZB 10,800~ 100- 53-10-A 161.784-1088-  74-24
53 zp  KT2B (+KD2|,WZHWGE WAZVUN, KU3A 9,600 100- 48 A  N4EEB 135,042 651 7124
IRA WEB2sTEY WIK) N3DRM 7400 100 3:11A WGHE 105,860- 725- 731§
16 BA 101,550- TS ¥1.24.8 AGIG 4788 B3 25 3A kDU 43,718 308. 18
NIESS 4200 65 S313A NN 24,888 204 Bi- B
Southerm New Jersay KASLGE 2300 55 B13A KJAWH 2976 43 51 4
saosg  NEMM 124912 BM4- 74218 WASTQJ 2,042 51- 21 %A N4NWT {=N4OMG)
Toomg  WALYL 78,336 544 721B-A NE31  +NIBNAY BE04- 81, 4245
cainm  WASLAT 53,130 385 B9-21-A HSEM- 606. T1.24B h Caral
grins  WEEA 1,544 304 G184 KINW(+NET) 63344 428 74ts.g  Jouth Carolina
S0 BA  WaPAU A8 2T BR1G-B WIFV («NET)  S8.R08 398 74148 WOLO 75880 B2 O3
. RA  WBIDIN 33924 257 B&16-B Maryland-D¢ WeOKoU4 TG 249 61 &
28, 4.8 WBIONH 21,546 189 57 6B ylan
1A WOAEL 13,728 132 K&11A Keacs 130,880 945 r4.p4-B  Southem Florids
K2HPY 12,750- 125- G1- 5A KINA 128,238 839- 74218 KIZX 153,470-1037-  T4-24-
K2ZKED [WB2YOF ap) k4 114,504 197- Ha4B NBGGH 106,880 762 HL24-
w1 10,872 118 46 5A K3SA 102,263 601 7420B  WDMAHZ 68,302- 4. F1-23
WA Gowsw Tre G Giea WaON So00h 415 T0i4B  KOB. o 2o e
7,72 4213-A 3 ; 1 . : 240 340 6525
Nzaow BA9E- V8 41-15A W3AZ 55,720~ 348- Y(-17-B KWK 40,748 334 61-1%-
7a4n  ND2P 5844 7T 36 BB IINS 42.9080- 307 V0 74 N4AVT TRIE 241 68
K2LDG 1,880 85 24 oA ND3C 37,400 25 6B1GA  AAMRQ 0964 207 FG-12
W3EE 35,080 290 G21AA  KOAD BT 198 ESp
;g;ig :""rtz'm e vums 800- A ulisngMA zg'ggi 4 gg_ai: Tennezzes
p 2 125,800 B50- 74-23- : 18,200 18
ERA ) 112,184 756 ThZEB NaaM 5880- 121- 49 A N4ZZ 150,220- 1015 7424
seo3p  NM2L 111,502 764 74248 WAIVPL 8082 T 43 3A  KALTA 131,082, 902 7324
K2KIR 77,256 522 Y4118 WIHDHM 2 4 I 1-A AADD 87,840- 810 72.24
se1pp  NEZW B4,120- 410- £8-18-A  WIEAX {KAIGD KASITLNIKCSXH0ps)  K3CQ #1788 678 712
WAZEYA 40,504 364 BR-22A 15808 153 H1-11.4  K4O0AQ 72,138 4508 F1-18
MAZD 4434 TT- TITA WBBJAU {4+ KCIAD N4IR SFATE B4 6% 9
wavuR 40,040- :ss: 7e10-A GRBE-  BZ 42 BA mg‘i‘i 73,780- 180 £5-12-
NRZE 33670 85174 18,950 176 £7%11.
7424B  NM2J 28006 206 67-a4A  Weslem Pennyivania WaFLW 10,038 167 5414
1528 Nagy e 7T w A KoV s a TeaA  Kewo 56 S 6 3
. . B9. 7. 01,088 §28- 7373A A 60 3
B2 NN WRI AT om BRI A e
, 830 265 T115A
WZHG 4704 B4 28 2A  KAUA 13700 137- §0. 2B AMEF 101,972 689 Pa244
73118 KiOR 2882 42 28 1A W3HDHM 4818 T3 33 FA  WAYE BO.OB4 558 7218
74128 W2MTA 1,884 32 26- 1A KITUP (4 N3BJ) WoLTI4 78,280 A%  70.-234
6204 KC 1,320- 83 20 2A 70500 543 G515E  WAXD TLEGD 11 V-1
59 BA  KWAF{+W2MO) HIos 64448 48T BG-21.
Po17A T4934 43 GO2HA 4 KEEl 58,700- 405 D201
50-20-R RAEPR 45,848 1T 72164
A7TLA 3 Alabarma KaNA 45,014- 317 71 @
ragon  Delaware wz‘tr 150, 2485.1076  74-248 r;g':‘éu 3:.53: 88 5 S
4NTI 40,200- 300 GT-18-A 8,116 213 BR12
KWW 87,408 807 7RATE WaRX 18,200 08 6% &
72548 NSNA 81,344 426 F213A Gaargla WAEZ 3184 161 T2- B
WANX 48,248 325 F413A  K4BAI 111,208 753 va9e.3  WDAJHY 16128 144 56 B2
B7.22B  K3HBP 304 222 63124 KBAGID 4020 B0 SE2EA  WARV 14,522- 137 83114
KOG 12,240- 240 51- 98 AAMA 15,438 149- 5221-A  W3HDHM 13932, 128 54 54
NDtJ 1568 28 28 7A KATM 12312 120 50 40
7215 Eastem Ponnsyhvania AAIGA 1,500 30 25 2A  K4DHB B 4 TR 4
74248 KIRR L3976 912 7418A ALY {Nds BRA,IXM WEHIR,WSRL,
72108 AAIB 91,584 636 72198 Kentucky WD4GOY ups)
59154 KAIPK £9,828. 606 EG-24B NATY 126,016 889 72-24-8 62,652 454  GN-Rd-
60- 64  KSSF 640 478 70-16D APy w5376 712 14228
$ 78 N2EY 85,862 482 BR-P1-A  NAXM 60,758 &74 '423@  Weslindies
50- 4-A WASJLD E€2,100- 480~ FO-T8-A WB4FOT 88,184 604- 73244 NP4A (KSZD,op}
NOCCH3 45,500 240 KR11B WMAT 85,100- 57% 74188 195,656-1322-  74-24-
WAIMVP W90 303 BSAGA KR4V 39,200- 303 65114
Te24B8  WBIEPU 36790- 283 B518A  HI4QJ 14900 149~ 50114 5
74234 KC3M WO 515 F021A AMERX e B 1A e
TazeA  NIDPF 3610 277, 6511-B Arianaas
72848 WHIESR 33,824 302 56-15A North Carolina KSGQ 185,760 1120 74-24-F
Y0-22.A  KSTX 2040- 270 61 9B K4POL 130,086 891~ 7324B  K&H 4080 B0 M. 58
86174 WIDYA 90,620- 247, 6217-A  WAZTBA 115920- 305 73238 HASGDJ 1040 26 20 2



N & 6 A
sians
W 181,920-1080- 74 B
] 88,548 &01- T4.20-A
i BT84 593 T424-A
] 73,706 800 T-24-A
G 53,820 390 6B-22-4
BER/S T40- 90 dF 4-A
G [+ WESN.WESEW)
12274 T8 T3-24R
Issippl
X 111,000 750- 74-22.8
WQ 88592 €618 TH2LA
L B892 A88-  Vi-19-A
H 20,160- 168- G- B-A
' Mexico
] 133.078- 843 73-24-B
P 114810 785 73244
vy 56,196 446 63.13-8
X 50.370- 365 69 T-A
0 49,504 364- BB-15-A
PA 33,000- 250 G&13-A
‘ 29,008 260 5B BA
CAW 17.710- 161 65154
ov 11,000- 10C- 5% 3B
harn Texas
Ll (NSRZ,ap]
154,428-111% 74248
X (KR ,0p)
182,800-1100- 74-24-B
R H48.000-1000- 74-24.8
M 116,382 808~ ¥2-21-B
W 114,552 774 T424A
W 114,484 784 73-21-B
5 108,186 741- T24-A
W 107 4568 736~ 73188
- B7.680- 580 74-23-A
=] B1.542- 627~ 73-12-A
UL 57420- 435 66-1V-A
P 47,302- 353 &r18A
S 36,790~ 283 &5 10-B
N 31,680~ 240- B&-10-A
5K 31,000 260 62 GA
w 27,848~ 216 64138
H 25,648- 229- 56 6B
R 24,528 218 56 48
\ 184070 157 55 9-A
v 10,658 118 48114
INE 7.600- 100- 33 3A
P 2,138 58 28 B-A
AT 338 1% 13 44
W { +WD5J
ST A5E 456 E322-A
shems
iH 88,184 604 T3-24-A
0 2118 69 41- B-A
DAY 5,106 70- 3 9-A
M (+ NS GG KW
172,280-1180- 73-24-B
thern Texas
i 182,262-1028  T4-24-8
ris] 24012 844 74-13B
\SP 124,816 B42- 74-24-8
W) 11,000 750 74-23-B
H 108,832 T4 74-23-B
B 107,300 725 74-17.B
KNS 91,600 e45% 71-10-B
w 88,888 602 TZ:24-A
AGN 83,440 505 70-24B
i 85,748 463, T1-17-A
KD 42,228 308 BR-17-A
SUCL 40,066- 298- 67124
XG 36,790- 283 65-10-A
icP 24522 201- 61188
F 22,176 176~ 63-13-A
N 21,840~ 182 60 T-A
NA 21,160- 183 60-10-B
LINX 19,240 185 S5217-A
i 15,792 141- 56 &A
5GBX g4 26 17158
EHM (KB1CM KASs WSS, ZUB, KFSAN,
MASVZL WRSJ . 0ps)
152,718 712 1330-B
t Bay
(] 152,202.1029- 74-23-B
QSF 113,150 778- T3-24-A
HY B2,490- £65 TIP4-A
ATV 74,022- 507- T324-A
=4 H5,416- 481 68-24A
il 37,504 293 64-20-A
-SL 31,752~ 250 G6I-22-A
] 28,438 241- 59-1%.B
6] 20,206 172 S316-A
MY 13,200 220- 60-10-A
BOAN g 2 1A
 Angeles
ACH IWABOTU.0p)
155,400-1060-  74-24-B
UE (AABFAX,cp)
118,104- ¥98- 74-18.B
HE 80,448- 561~ 7317-B
BHIL 56,000- d98- 71-24-A
BCGDS 55,918 38% 73208
IBWS M 548 208 SRI6A
350JE 28,580- 204 70-18-A
18P 8,532 201- 66-14-A
HE 18,450- 168 65 A
EQAS 12,260- 126 49-10-A

WBLES 7126 81 44.98.4
WavAaK 2000 40 25 4-A
WEOFP 1,880 40 21- A
MNSME { + NEDWR,KERUB, WETCO,
WAALIYE) 60,418 478  G4-24-A
Orange
K268 134,612 023 7321-A
NGPE £6,832- 803 7219-A
WBHAL 41,340 318 B513-A
MXSM 24,102 i89- B4-20-A
WeSX 558 08 41 A
WAGGFR 2,240 40 28 TA
WABWZD (KBEFH KDTEY,cpa)

B84,.800-. 450- T218-A
KFBOG [+ WAGDOWM)

47,744 272 84.158
Pacitlc
AHBAZ B3, 220- 570~ VI-1T-B
AHEEK 15,730~ 145 55-21-A
KGEDX 2992 46 V6 4B
Sants Barbara
W2KVAB 84,680- 580- 7321-B
WABFGY 51,828 434 T71-20-A
WBTKF 34,200 142 50 §-A
KA2I00 1,880 T3 2124
Santa Clara Valley
NEBT (WABVEF, up)

160,728-1086- 74-24-B
NESJ 101,908 698 V3-22.A
WwaI0 75,024 521- T2ARA
ADBE 72,432- 525 TE-1B-A
AlsY 41.880- 322- €5 5B
KakM 36,680- 262 TD-t4.A
NBNF 273800~ 190~ T2-20B
WEKZ) 23056 188 &1:13B
WeSZIN 10,528 112- 47 3A
NeYE 9,844~ 107- 4&10-A
WEIGU 4,802 49 43104
San Dlego
KENA 167,080-1135- 74-24-B
NEND 132,904 BIB.  74-24-A
WiaKUT (NIEW,opd

111,444 753 74-24-4
WeUar 107,440- T26- 74-24-A
KeIH T2,420- 810 71-14-A
AAGEE 33,768 252- 6% B-A
WEJXA 33,184 244- 6B-10-A
WHECEC 28272 28 62-16-A
NBCDA 27848 221 61iB-A
WASKWM 25.132- 206 61154
WASHHC!S 9.200- 100- 46-10B
NENNI 520~ 20 13 2A
San Franclsco
WeT) 113,664 768 74-24-A
WEBIP 100,048 676 74-21-B
KBLAN 57,962 307 TFIV-A
San Joaquin Yalley
WCEH 138,856 948 72.24-B
WEBREL 24,338 i98- Bi- 5B
Sacramento Valley
NBIG 150,388- 1016 74-24-8
NBEG 129,796 877~ 74248
NBJV 108,708- 723- 74-24-B
N6GG 93,732 B42- TRTFA
AABGM 43,332- 34 £3-10.A
K&BPB 39,336 298 66-20-A
WENKR 10,400- 100 52 4B
NalM 1420 40- 22- 2.A
WRED { + KIST)

23,760 198 BO-12.B
7
Alasia
NL?DG 55,300 395 70-18-A
NL7GP 45,012- 341- 66-1B-A
KL7UR 32,508 258 €3-2C-A
KLYWP 4,488 66 3 BA
ALYOG |+ WLTBJF)

499,804- 67% 74.24.B
WAZUSX/KLY (+ WBSDNT)

60,856- 446- 68-23B
Arizona
K&LL 161,024-1088- 74-24B
KrOX 148,740- 1005 74248
wrzMb 73,202 502 TRI0-A
WITGT 68,160~ 480- 71-21-B
WIYs 54,894 457 T71-21-A
KCTY 5R,820- 378 TO10-B
N7CPL 48,714 353 B9-16A
KDTE 47,854 337- 71-22-A
NNTA 44,472 327 BB-1B-A
WBTCFL 32,890 253 B5-15-A
K7L 17,712~ 164 B4-10-A
NOQ7TQ 10,282 §7- 49- T-A
|daho
KroD 154,010 S 74228
WrZRG 108,824- 744 73-24-A
NTHJIM 91,250- 825 73-24.A
KK7A 26,646 243 B1-10-A
W3AS 2,050 41- 25 1A
WTUQ (KATS KGF,TIJ,WLTAFB,0p8)

22,288- 199~ 56:24A
Montana
KETX 125800 850- T4-24D
KSTT 120,768 818 74-24.8
KLTFCQ 41,976 318 &-16A

KrABY 31,024~ 2rr- 96 BB
N7IBG 13,824~ 128~ S4153-A
KATKLH 2,400 100~ 42-17-A
WILR g - & A
Hevada
NFIP 143,B28-1011=  74-24-B
NCTK 22,388 1843 5& 5-A
Qregon
N&TRI? 162,208- 1006 74-24-B
AR 156,362- 1078  74-24.B
K5MMI7? 165,400-1050- 74-22-B
WTYAQ 104,400- 725 72-24-A
WTWHO 102,564 693 74-24-B
KM 84,918 5§88 71-23A
KravY 51,100- 365 IG-19-A
WATQCG 24,830 191- GE15-A
WRBTUFJ 13,348 142-  4715-A
KTGDN 10,584 308- 48- $-A
KATOLK 4200 60 35-21-A
Utah
W7CFL 104,244 714 73-24-8
NRTT 18,764 163- 54- 48
K7gu 9,300 50~ 33 A
N¥HLS 76 11- 8 2A
Washingtan
WIWA 181,912-3094- 74-248
NYTT 129,944 978 74248
KmQ 113,812 769 14228
K7HBN 104,544~ 726 72-24-A
W7BUN 100,048 B78-  74-21-B
KRG o, 720- 630 7RSB
NG7P 72313 B24- 69-24-A
NNTL T0ATE 518 BB12:B
WrLKQ 68,508 483 71-32-B
WING 57,226 403 71-18-B
KiLXC 53,318 392- BB-1ZA
KTWA 49,580- 357. 0-15-A
N7QGJ 47.056- 346- B8-22-A
N7DM 38,016 288 B6-18-A
NsCHU 19,042- 168 58-18-A
WATUVY 18,608 173 48 8-A
KT7G 14,040 130- 54 2.4
K788 0962 T4 74 B-A
WTBYK 7886 99 47- T-A
N5JB 7812 93~ 42 BA
N7EPD 1028 27 18- 2-A
KETG (+KOA.WB70JV)

128,7r2- 882- T3+#4B
WTDK (KATSBJ KETLE KDTQLKG?Y,

N7EPD,NKFE,WEPBL, WB7TWPC,0p8)
62,376 452 €9-24-A

Wyaming

KT 82,844 582
Wiwal 50,116 374
KZPY 12,296 116
NTGVY G828 &7
8

Michigan

KBCC 151,848- 1026-
WABRRR 115298 776
KBMW 7,828 661-
WBUPH §2,380- s80-
K800 78,064 542-
WaTIO 76,746 526-
K8sB 73,118~ 529-
WBVPC 74,022 50T
Walm 63,072- 438-
KdeA 41,184- 475
KERDY 52,080- 372
K&IM 51,456 384-
KaSIA 48,576 362~
Kacv 48,820- 370-
WEBAAK 30,500 276
NBCQA 7, 082- 281-
HABAK 33,930 261-
KB8DD 32,696 244
wBsBPD 42,040 245
WASYPY I0,880- 235~
ACHW 77,450- 225
WASZDT 18,580- 178
NKBQ 18,512 178
KeoT 13,566 138
WBEGH 18.224- 116
KADP 12,632- 122
WEVWY 12,784 136
KABVDX. 10,584- 1G8-
WESS 50 131-

9.9
HKEBAGM {+ KNSR,NISL,WaIQ,WDBINF)

Ti-23-A
B8Y-17-A
53112
4212-A

4248
T321-B
V4-24-4
T1e24-A
71-24-B
7322-A
T1-#4-A
T32ZA
72238
£4-17-A.
T0-20-A
6r11-8
89-1t-A
63-14-A
0138
66-14-4
55-19-A
67- 4B
86-14-A
6518-A
a1- 7-A
55 6B
52- 84
57 &6
§7- A
83 5A
47- 6-A
A48-11-A
45:12-A

120980 340- T2.24.8

WBOSD { + AABM)

B1.460- 439- 70-18-B
WSMRM (KASEGC . KESGC,NGHSN,NSHF,
WABFROLWBBAFQ, WDas KZ0,KZX ops}
19,008 176 S4-20-A

Ohiy
KOAZ (KBNZ,op)

24,880-
WORIXE 153,348-
WaLNO 132,B60-
WaFN 121,360~
KOEM 102.526-
KBBL 97,820-
KVBQ 33,240-
NBBJL 90,440
WaRSW B4, B2
WABMAZ 64,598
WBRJAY 8%,700-
WBUPH 60,520~
NCaY £2,904-
WalDM 47738

945
4m-
o
829-
2
880-
630-
845
506-
4n-
485
445
389
951-

WBBRTJ 44,784 311 TE17-A
NBFu 43920~ 305 TZ13A
WaLNS 41,400~ 300~ 63-13-A
WAPN H,080- 905 GE-14-A
KeMA 30,670 245 83 5B
KIFR 25,982 228 57- 5oA
WBMVN 25,074 198- 63-10-B
NW4G 13,962- 218 SM1EA
WABRCN 11,750 125 4% 5-A
AFEC 9,792- 102- 48 A
KABZRH 7,548- 102 3~ B-A
WERAJF 6580 80- 41-14-A
WavzE 15 31 B 1A
WELT (KUBE,KD8NS,NZ4 0ps}

135,716 917~ 74248
WBBSMC (KASQGF NBs HB1LHTJ,NKEB,
NREC,WBSQVC, WDEPWEG,ops}

67,248- 467- T22TA
Want Virginia
WaNw/s TY.056- 549 72-13-A
wabL T7,184- 5ag T21%A
WASYCG 1,428 3% 21- 4B
WIHDHM 330- 15 11- 1-A
9
lliinols
KSKM 136,160 920- V4-24.8
ACeC 135,050 925 13-24-B
K$ZQ 131,128- 886 T4-24-B
Kewy 122,988 831- Y4248
KSLIN 111,296 752 74248
K340 108,780~ 735 74248
NSAEJ 106,642- 751- 71-248
KIWaA 100,886 691- TE24-A
ey 100,043 876 74-24-A
WEJK! 94,170 843 7324-A
KaJL 60,356 507 74.23.4
NJgC 85,410 585 73-23A
WaLND 78,292, B2 74-21-A
NOCW 69,154~ 487- T71-20-A
KUHDE 65,274- 473 B8-16-B
NAG 58,344- 426- 68-14.B
HASLTH 52,852- 362« 73-22A
wiatau 47,570- 358 Br-22-A
NAID 47,124 357- 6§ 9-A
wall. 45,500- 326 TO-14-A
WOZTK 39,996- 303 66.14-A
WaTM 32,500- 250- 65-10-A
KIPPW 30420~ 234 €5 A
K9AR 29,648 M3 B1-10-A
WHZEN 28,350~ 225 €3-14-A
WeRW 27,652- 223 62- B
WeERY 22,144- 173 &4-13-A
KeBQL 20.300- 175~ 58 T-A
weH2I 17.500- 175 50 BA
NDaX 15,390« 135 &713-A
WIREC 15276 114 67-1%A
KIRG 13,160- 140- 47 4.4
AKgY 9,720- 216 4511-A
WHAGM 2800- 53 28 3A
KASIMX. 792 2R 18 A
Kace 2= & 7 1-H
AGSE 40 &+ 1-A
NJ9Q (+ KGEIZ,NoAX)

63,510- 435 73238
AFSM { + KABE OGJ,SFW, KDoKU, NASI,
WBARGD) 47,610 345  B3-16-A
KI9G (4 AKIN)  13.500- 135- 60 A
Indlans
KE8I 120,176 §12- 74.24-B
AJIC 91,760 620- V4228
Wal0Q 74448 51T V224
WoRE 28,550~ 225 53 48
NFgi 28,536 214- B2 G-A
KA9IRS 14,301- 227- 63-17-A
WaWEL 1,100 75 F-14-A
KgHCX 5895 £7- 44 3A
Wisconsin
Waxy 111,740- 755 Ta-24B
WINA 93,440- &40 7317-B
W2WOESR 87,002 €02 73228
WaoP 87,600 600 T3-24-R
WIGXR 80300 550 7248

78,684 53¢- 73-18-A
WATUJU 77,540 581 T0-24-A
WAITWE 75,168 522- 72-4.B
WHBIHRO r32:20- B T0-AS-A
NgAW 42,600 300« 7513-A
N8KS 42,160~ 310 G8-108
K9GDF 40,788- 308 65 G-A
NGSL Wi, B48- 264 G5-11-A
NisC 33,860- 255 &6G-12-4
KaKR 21,712 184 59-14-B
NSEZ 17.820- 1) 56 T-A
NeBSH®R 15,880- 140- 56 2B
WHE 14,800- 148 50- 4-A
KB9S 14,522 197- 53 3-A
K1TMM 9,804 114 43 8-4
KdogH 4,148 8y 34 5B
WaEZIC 1950 3% 25 BA
WOHR 1,064 28 18- FA
WEAIH (KAFVF,NEBSH,ops)

135,864- 918- 74-24B
L]
Calorado
N2IC 183,540-110%- 74-24-8
KORF 192.060-1095- Y4248
KGoD 138,08 421 74-24-B
ACBS 117.822- 80v- 73218
WolIR 118,218 796 TI324-A
Kaxy 115,884 783 Td-16-A
KRG §5,624- G73- TR B

KoFRP 86,800~ 620- TO-19-A
WIXE 82,944 57T TE-24-A
WEFV B1,420- 590 £-18-A
NEZK. 47,620 430 &7-22-A
HKDIZR BU,256- 348 72-21-4
KAAU 44,580 - 144
lelil] 12,954- 12% 51- 4-A
WRETT {0,192- 104- 49 $A
KOMWh £,538- 71- 4% BB
KIBJ 5,092 &7 I8 4.A
KABQFF [+ KOLMD)

17,584 157- 6620-A
lowa
wWae) 186,900~ 925 7424
KFgH 94,572 €86 T1-18-B
WDBEVY 67,592- 497- EB-23.8
NUBQ 51,830 U85 YI-21-A
WRJTC §,080- 101- 40 B-A
Kansas
KBBiz 129,352- 874 74.24-B
KevBU 115,292 719 74-20-B
Niau 58238 42 G9-RA
NBCLV 40,424 295 E3-18-A
KevGE 39,390~ 303 85204
WAAWP 35.400- 280 70-20-A
KSRU ).240- 480- 63-16-B
WABCFZ 20,380- 215 66-21-A
WayAN 17,920 180 56:1%A
HNkpy 14,804- 138- 54 5B
NIgS 1,810- 35 I3 HA
KEWA (ABBSWECEM WEBIDOX ops)

128,874 869 T7324B
Mintiesata
NFEK (WoWDW.op)

135,342- 927 T3-248
NBAT 122,986~ £31- V4228
WRAA 122,840~ 830- 74-.23-B
KMeO 115,726 782 74-22-5
¥BlJL 115,340 796~ 73-22.8
WADRBW 111.74- 776 72208
K3wT 1m T FReA
WABQIT {NBEQB,opm

79.520- 568 TO-24-A
KNDY 65,664 456 T2-168
NeGis 61,640~ 460- &67-13-B
KRFZG 58,504 M2 T1-20-A
KOMPH 52,882 371- T1-13-A
kato 46.179- 368 63 &B
WRBF 45 15¢- 337- &7- 9B
KGEB 25,990- 223 68511-A
KSeT 28,288 221+ 64 S.A
WABMHJ 18,580 18- 55 4B
wagyuc 13,608 126 S&-10-A
WABWWY 8,800~ 100- 44 4-A
WRNGE /870 B 41- T-A
WoHwW 2520- 45 28 1B
KovwW HWo- W 15 FA
K28R { + ABEF,WBEHCH)

128,096 852- 4B
Wat.TC (WESs HRX,SNP,ops)

91,580 E54- T0-23-B
Missaurl
K4V (AH2U,0p}

142,080 960- V4248
KMBL 126,392- 854- 74245
NOMU 114,610 785 7224-A
WBHBH 47,236 888 73-24-A
KERWL 93,980- 635 T4-23-A
ERDEQ 46,288 333 &-10-B
AREM 16,300- 150 51 &A
NwD 8580 95 45 HA
WEXK { + KaMAT}

07448 726 74-24-B
North Dakota
WAIPWL 143,412- 969 74-24B
KKBQ 42,120~ 324 05184
WOLHS 1,218 29« 2i= 14
Nebrasks
Kvel 114812 798 F2-i4-A
KascM 113,184 Y6 T2-24-A
WBpsYY 53,662- 408 46-18-A
Kasw 39,440- 200- A8-15-A
RaMZv 27170 209 65 15-A
South Dakota
KEDD WADPEV, 00

114,768 757 72.24.8
KIERM 34,056 258 66 A
Kauv 24,948 198, B3ILA
WADNSY 19,936- 178 5B-18-A
K5LZT 528- 22 1k 4A
VE
Maritime-Newtaundiand
VE1BEI 35,400 373 gB15-A
vo1quy 11,564 118 48 A
VOIAST (VO1AW,0p)

2,480 6B GE-10-A
Quebec
VEZAQP 56614 403 ©R21-8
VE2AFFE 22,048 208 S5311-A
Ontarfa
VEIVN 105,080 710-  74-24-A
VEINTW 54,808 403 68-20-A
VE3IST 49,840 340-  7315A
VESGFN 44,880« 330- Bb-14-A
VEINBE 7536 276 SB1B-A
YEAXV 33,788- 252- &T-18-A
YEACU] 22176 188 €6 74
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KIDG 18,560- 175- 53 2B
AG1 1,176- 127, 44 5A
KT1H B300- 75 42 4A
K1TR 3702 BT 3. 3A
waup 2728 44 41 1A
KC1F W% 1B
Rheoxde Baland
K1y 107616 748- ¥0-71-B
Kkpsan 93,432, £37- 68-22.B
BM1X 85,2680- 608- 70-{7-B
K1VS) 76,464 5M- TR
HIMN 16,854- 158- 55 0-A
KATMPF 14,994 147 $118.A
KI1A 2190 105 58 %A
NIEIA $480-  F0- 3B 14-A
KING (+KI1G)

190,092-1284-  74-24.B
Varmont
WBIGOR 81, 770- 1245 13240
W3sQH 33,360~ 278 el-12-A
KLZENA 24,582- 198 62.18-A
NB1A 10,810 118 47 %A

K210 (K20ZV,KBZNV, KK2B, WA IMAG,
YIAZAZA WBZPYL0pa|
1,284 502. TF1.21:8

Westerny Masanchusetts

K1RQ {WA1ZAM.ap)

185,316 1117-  74-24-8
¥ tH 40,988 678 T3-24-8
KZ1M 51,952 382 65-20-A
WAITHFF 29,846 243 4l-1T-A
KB81RI 28,0680 230 &1-15-A
N1DMU 19,874 128 5 5A
WBIEYL (+KS1N)

109,152 758 Y&eE2B
N1XZ {+N2BAD,WATVED

101,430 735-  69-28-B

WIYK (Ka1s ODA,OGH, KB1YB KMI1P,
NIDXG,NATQ,NETO,NJ20 WAINVS, ops)
B5, 100 575 74248
KATKPH {+NC1 B)

VEIOMU 4740 T8 J-ioA
YEIART (VE3s AHG,DAD,GAS,0B,
VEBCC,ops)  120.072-1676-  74-21-B
YEIZAP (VE3s DCM,DDW,FAS FIG, GSE,
KPF, D MTB, ops)
53,438 568 71-20.8
Alberta
VE&DZ 50292 381« E&1T7-A
VEGMI 15,880 145 S4-77-A
British Columbla
VEIGG 1830861102 ¥4.24.B
VEFYU 48,080 329 TO-IBA
VEZIQ' 2480 220- B2 B
VEZKGW 8208 14B.  HH-24-A
VE7EKS 1180 40 222
Yukon-NWT
YEAGD 16,047- 141 57134
PHONE
1
Connecticat
WIWEF 204,684-1383  74-24-B
EAVC 156,436- 1057 74228
NERA 115,344 B0Y- 72298
N1CC 103,680 720 72814
KSHVT P70 @48 TO-16-8
KHECPMN 24,860 590- T-24-A
KAtJNR 76,254 §37- 71-12.8
KINYK TH840- B2G TO-4-A
KH1IHY A6 489 72143
W1BIH B4ETe 43 74118
WIGNR 63,936 dad- 7219
HG10 55,920 428 70-12A
K1CC 54,558 437- 6F- 7B
NTJW 56,984 4189- €3-138
KATMWX 54,848 96 &3-11A
KK 38,788- 297- &7« 3B
Kiv 36576 &- 63 B
KAIDBK 3480 200 58198
WAIFCN 27.900- 225 62-20-A
WIECH 2ZA0)- 190 80- 8-A
KA1JTH PRAW- 203 55128
WITKG 19,793 104 SH15A
KB1WR 15,496 149 52.10-A
W1PMR 12.300- 140 45 F-A
Kz 11.780- 120- 45 2B
KN 11,400 200 57108
Ko 8,864 VB 57- 4A
WE1DAT 8,648 94 46 4-A
NF1L 4,208 B 32 4-A
WAIVIL R0 44 2 4A
KJ4KBH 12100 30 20 2A
AAZZ 224 14 g 1A
NF1R e 5 4 1A
KB1Ti4 2 & &2k
IWAIMBEK 1 1A
K110 { + WATLVA
191,860 1312 73-24-B
KIWA ( +K1DM)
J20- 755 7214-B
K1DW(+K1NCDKA1DA]
522- 68198
K1DM {+ K1WA)
61,320 498 70-12-B
Eastern Massachuaetts
KE1vUT 1A8,424-1138- 74-24-B
K5Z0A 155,992- 1054 74-20-B
N1AU 140,452. 9B2- T324B
NBiB R0 EM T415B
WIFM 68.320- 488 JO.19-A
NG1I 41010 5B B519-B
KZ1D 4572 258 G7-24.B
WATUAR L 520- 200-  62-18-A
WAIOLY 16,952- 183 S5 7-A
K1ZXD 10,856 118 48-12-A
WiPLJ #,BE8- 101- 44-10-B
NF1Z BBA0- HE-  40- B-A
WILUG 4,352 65 - A
WAZVST 3304 5 5 &B
INBIGEX (+KS1A}
41,638 301- o184
WITKZ (KA1IENP.N1s CPE.ERGNDIZ,
NF1Z.008)
22800 180 - 17 A
Mains
kAIDR L9, 704 433 65188
RA1ZX POEI0- 180 65 S-A
K1MZR 19,216 305 6324-A
WB2IWTN 17,110 145 58108
KAIEAP 1472 32 23 5A
N1EJD 1400 9% 20 3B
WBIDED ( + KATNKA)

5,020 543 F19B
K¥1C [+ KY1E,KA1s CHG,GPOWTKX,
WALICN)

S 248 BR14A

New Hampahire

AF1T £0,920- 8495 BB12B

AKTK 56 166 4A07.  EG22-A
84 05T~

7,510 405 1188
KAINYD [+N1EINI
7,638 153 46244

2
Enstern New York
Kozas 109,786 778 7i-24-8
W2ARQ 56518 358 7i-16R
NzZBZP 44,140- 351-  I0-X)B
WEB2ZRDV 39.680- 320 H2-24-A
WAJAFS 36564 277 58-10-B
wzDwW 25840 205 3% A
KO2ME WHIT A bE- B-A
KG20F 15608 148 $3 7-B
W2NRD 11,368- 98- 63 4-A
HENA { + KAZZPD,KUZ

155,844- 1053 74-Z4-8
WXL { + NJ2L WA2STM}

152,292.1030- #4248
ISY2J [+ KAZTIP)

122,692 829 T&24-B
WAZJQHK [ + WAZLIKP)

BB 240 TR2ATB
N¥C-Long Island
KDR2RD 122,544 828 74-P4-B
H52E 56,000 400 F15-A
GEALL 53,340 381 5B
e 1] 23500 200- 59 9B
K2avl 15,808 192 5R-13A
NaRQ 10,148 118 43 8-A
W2KTF 9976 118 43 44
K2HVN BB B3 d1- 4eA
KEZSX 4388 B4 23 38
reovs 2400 50 29 3A
NGBS 1896 U6 I8 5A
HA2FY 1,088 3% 17 &A
WA2LLI g8d. 26 {7 A
N2FIG - & 3 1A
taorthern New Jorsey
KO 120,820 B  14-24-B
KRN G060 479 70-22-B
NADTL 38,940 295 G154
SWAZUDT 24,3496 219 €7 T-A
RABNG 14,200 100- F40-B
N2FVP B,448. 96 4b12A
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| Wke 11,300 113 50-108  Utah WEGSD ( + AREM, KABUSK KESs AAF,HU, NJIO (+KGID 102,120- 690- 7422R  KawT PONE ATT- 29248
| nsex 3200 50 32 IA \yper 154.672.1114. 78248 Nas EJP,HO8,HUB,NQEM) NOUR { + KARGW KAITIZ, NMEJ) KoMPH 19,588 166 59 5A
 Santa Clara Valley KETKF §9.700- 830- €5-M1-B 98,280 . 70-22-B ) T2750- 635 BB NBHJZ 19376 173 56-11-A
NGBT TWABVEF op) KETGA 3z 263 62-19-P WDAPIB [+ NBDPH) Walivl (KasJPT, Nas ) WONGE 18,014 157- 51- 9-A
Keioipiste 7asep  KIOU BAGL 20 TRAA 6,560 512 65158 BEV,CRP,WBSDKN. WDOBJN.0p9) WA Q800100 43 3A
. TG‘?%_ e e NTHUS 26,480 190 67-12-A BJXU\(KABWBQ.K;BBALP,KDBQD. 19,838 174 SH15-B WEIYUS 8,838 94 4% MA
i T 2k TRRR wartux 10,048 113 42154 KESES KIBV,Nis EQD,HAAHTD, WDIAKQ (+KASS CALOGLSFW,VAS, Ko TE00 100 3% 4A
HevG Zez 7. SBIVA gt 5086 7B 39 64 NRSD,NLIBF, WESs JXY,MDG ops) VACWASDIPWBSPDD) WEOHEH (+0pst
NewE 20840 185 T2ISB o 2000 4D 25 1A 41,876, D02 69224 17400 150- S5-24A 106,092. 765 64218
KF6AB 28 114 51 ga TR (FKETREDST NS IDGIEM N e Indiana Missouri
g : 127,008 82 72248 300 170- 60144 " ur
‘NBYE 2,024 44 23 GA WEMAM (KIUWO,KASE iKAZU,NBHSN, Nagx 126,880 BSE- 74238 KavXie (KM3P.op)
| San Diego Washington NSBF,WAPPG.WBBAFO, WDBKZX,opa) WaJ0o 78604 3 T3R4A 2042041565 74248
- 2454601645, 7245 i8,Z70- 203 45-20-A NEgI 35.784- 262 7T1-168 KMaL 100,198 877 74-22-A
- NBND 100836 632 74 63 IS e e TR2AB KEOGG [+ NSHFKAGZUP) WASTMU 30016 224- &714A  WOHBH 98,256 595 TR6A
. WBLGE 85,118 58% 73-24-A \‘\;TBUN 152‘%.“1033' Tao1n 3.1e0. 80- 31- 5-A AJSC 27,884~ 258 54- 58 HNSPB 23 550- 210- 65 &B
NECDA 48002 334 EB-17A KALXE 124:45& o4 TaoeA WSRER (KOLYA KASVIZ HCOLL,WADR Kaop Ho- FA
* WABLFY W0 0 6BIGH [T ey SB;: prata Ohlo CGN,SMO.WDBCJS,0ps) WOEEE (KAZSJJX, FIBLRQJ KEBFF
,\?':;:; gé,:s?:;: 51::. ::: ;;.i Frwia 1608, 359, 7214 WBLT (WDEBIXE,cp) 752 €97 EE1TB Kmhsoﬁ:)a q 48,540 828 T-12-B
WASHWM ndo ire ergan NTIFA 42,350 328.  65-20-A 100,708.1225. 74248 Wisconsin (+ s;ﬂ 81 -
Wack 21360 175 E132A pioa 30608, 27 Baiba  WDIINF +76,680-1210- 73248 . KE 818 387 BTARR
WABCIE 3‘306. o & 4-5 NTGGS 20480 204 EO-14A KGaM 108,524 Tdd TG-24-A WaXT 93,438 658- 71148 ACI (+ RASZZR)
P HEVY ;’- ; - WBTeLU 23530, 18t 65148 WaFN 95,140 670~ 71158 WATUIU 07,686 605 72-24-A 12,520 108- S6-11-A
' ) B kerwn 21,040 177 60-10-B KeBL THETE 308 T I5A KI0SH 85200- §00- 71-19-8  KAOTJQ {+NBMU)
San Francisco WILKG 18300 150 61- 73 NeLL 62,430 440- 71128 ﬁfﬁ ggg% = %:gg 6000 100 30 28
WeJT! U54TR 663 TRRAA \g;%” e 1 e {Eiﬁ‘,( f§;§§§' SR egm 46390 331. 70184  North Dakota
sﬁ;ﬁs dpgee 305 68 BA TR ane 1o 62:”&'3 «AMR 46728 354 65 6B WBONKC 41,800 325. B413A  WAIPWL 195.952.1324- 74238
MfaacHo l:::a 1& i? ?:ﬁ WING 15,370 145 5% 6B WASEN 41,814- 353 89148 \?ﬂ%gghno ;g.g& 293 09-14A  KABOXN W31 267 GHAD-A
WEBIP | WAGPYN) RETUI date g6 seA (D e e e wawn ros m6 o5 on  Nebusia
B6.470- goo- ri-21.8 (7SS 0,962 76 T @on  WASKIW 38,176 266 8517-A T84 216 62 8
\ 2B e T TSN DK 35,080, 260 AR 10A HSDMG 24,840 207 BO-16A VBl 181,004.1223- 74248
San Jonquin Valley K70% 10,8952, 73 74-15-A WDBAJF 25,564 475 B8R KITMM a6 fed 52 64 KascM 119.320. 7?8- fozi-h
. 5 gl ot 1o an  NASW 54400 245 70138 HISC 17,13 153 S8 5A  WABYPY 72538 526 €3.10.8
- 0.8 1558 74-24-8 WQeY 8740, U5 46 A NSBJQ 97,000 215 63104 WBIGGSY 16,830- 163- 55 A kasw 34776 252 65-16-A
GWW 084 82 T-1%A o 8200 100. 41 5B NBFSP 16,644 146 B7-18-A NOKS 14,388- 108- 6B 5B KOMZV 2634 181-  5713A
WEREG 8512 32 1A Lo Tite 5 Avise  ABO 15,200 127, 60128 WAATWE WD 115 47 4A  NOBVK 20,520 190- S4-10-A
ngsﬁ;z %.5333 123: zg:gg Wit Y036 48 a1 54 m‘ixgcu };,;;g 8- 53 FA wg;;voh? 12.33: 1;;- :g :-‘.: IK@PFY 18,40 154 55 9-A
; - - p - o8 3 052, Th Tde GeA ¢ : -
WESK 2o 12 - 1A [OLC Ll A o 3R kcavh 10995 113, saqma  KOGDE 3782 &1 at. 1.4 South Dakota
Sacramento Valley roToy e o A e 10388, 106, 312 N@BSH® 2800 56 25 28  KaDD 260,056-1622-  74-24-B
priaa e Ay Gy L Nweg 560 110 44 TA KDRYY 2408. 43. 26 6B WAGNSY W 15 12 A
;I\?:H ﬁ;ﬁgﬁ:ﬁ; ;:;t: KNTL { + NE7NI WaIDM 0.803 TO0- 48- 5-A ﬁc% :‘?12- a2- 26 4A KELZT W 15 12 A
KFoA 121952 824 74-24-B taasie . rizeB  WOVEE TEA B3R GG SA L oAlbiD (KEFVE Nﬂést:- oA e
K8SG 101,175 6oz 7apnm NEFC{+KATGBCWATON) mDNAw it B8 toA 245
NETY B1805. t51. 75160 161,596.1227. 14218 K';:lg“" oo W dta Ngasmmssammxzmswasssm Marltime-Newtaundland
WREO T4692 B26 TLEMB GATF (+KSVEY,KETDRY b daa 564. 366 7T415B  VEIAGE
NEIG 7112 434 TA1TA 10hsE0 120 Taaes  WEBANY pr-silio gty o9
NeGIC 14900 396 toars  WIDK(ADTSKATE BRY SBLKD7: LICY, E&z&"‘ ;’gg“' 83 34 BA s o 1B
e 0600 230, miirs  GLKIDPO, Krs ATDCYZALGNKTE, il aom e b CGusbec
£AREM a8 98 4p sA  WEISQUWTSDWWHMGoS o . koauc oz 1504 Calorada VEMS 42746 310 644
WABCWH B?os A oL a3 7. A om  CWDSKTM 330- 1. 1A Nz 260AS0-1760- 74245  VEEZMAS (VE2s BRT.DWT ESP.PMR.FUL
7 \WESJBM (KCBMK,KWSH, KVBM NAsATR,  WAPSY 1556081052 74-24-B GOCGOPHAX, MPD,TD, TL aps)
Wyoming i DMMWDBI;;SQOD;B) KOERP 145,416 995 73-20-B 37,504 293 B4R4A
Alsaka KEZNT 39,856 G86  78-11-B 0631541, 74-248  WBHIKN 192,312 894 A gumdo
§ WBLNGO ( +KUSE KOGAS 112924 763 74-19-B
ND1H 48,316 356 BE13A
1S 14!3 182 4B ey 2930, 151, SeATA 1810041223 74248 WpOSK H8.500- 620- 70-12-8 ;EE-EGAS 62018 912 65 T8
STOKIKL (AT it KaTM .02 161 B1.1aa  WBSJKR (+WBSs OOL MZZWDEDYW) KB2E| 2% sz 72128 VEIOM 24,278, 199 61-14A
SXIKL TSl WBEDn nsene.a WEHTCZ 6,292 16 410 BA 158,410-1085- 73-24-B WaaoQ 42,084 334 63-13B vg;gﬂz 19,026 151 63-20.A
ALTCR [+ WLTBUR NOTQ 198 11 @ 1. WBBSMC (KABs YLY,YAPN8s HBILHOT,  KeXU e B 66 A VESOMU 12678 132 43-17-A
20 26 soies KTMM {+KATOOENTS HYEHYF) NRBC,NUBH, WigMRL, WDBPWG.cpg) KDBDI 270 278 831en  YELCU #00. 25 15 1A
ANy 81820 ShY. 7022-A 62,458 428- THE4-A  ACHS 35,010- 285 83 7B EIZAP (VE3s BZF, DM, DOW.FAS,FIG,
: 7300 208 42t NAEIH (+KDEFNEFOZ WABTW) KABU 1,170 147 45 A SSQKPEIGOMIB.op)
30 42158 52,968 7% 719B Nol TLEBS 127 4B 4A 85.712- 956- 71218
Arzona 8 wfg &cg.lﬁaﬁgi)é&aé Pmorm\;‘ Ngs KIBG 10810 116 47 3B pannoba
H,000] GVF 0ZUNREQ, 9,56 46 5B
Kory 1a2o4. 968 74173 Michligan Wask WWKYEW,0ps) Ko B3 104 dozB  VEKN 1020 310 dma
NF7S 33,044 648 TRISE  WABZOT 119,705 M3 71168 48,708 360 66-24B  NAUK({+ KEGLNDRE) VERUM (VE4s AMC,8Y, M aps)
KABJKE 27578 208 5821-A  NEBT 66,600 450- T415A  KRBB{+KABs OQF,WBG,WD8s EOL,JCI) 206,736 1532  T424-B B5,535- 594 72R0B
KW?ZMD SHe. 07 34 &4 xacy 65,712 444~ F4-19-A 42,864, 302 71.23-A KaLMD {+ KABQFF) Saskalchawan
CIND 1968 41- 24 &b WABRRR 60,656 448 68 6B  WBSETO {+KBBAHJNSHOB, WHis 15,600 150- 62154
1daho KASB 50,850 425 63-22-A M2 PIYY 23,030- 261, E520-A VESAG 95.164- 643 74-20B
SAK 42,768 32k 6612-A  WAGEZY {+NEASV.WELKY,WDBs NMT, lowa YESAAD 2060 55 26 6A
WIZRG 131,572 889 7426A  KABGOM 40,300 10 5164 NMV) 8810 BY. 45 4A KCaGM 56,440 385- T2-16-A
KK7A 107,802- 737 7323A  NSBRQ 37,788 202 6-19-A WEPPF 28380 228 g5iT.B  Cooers
WHrCS 42078 314 K188 NSV 34,002 286, G1.22.A  West Virginla ADEH 24156 198. B110-5  VESDZ 29,304 222 B5-21-A
NTHJIM 16,900- 150 53 A WIKZM 0848 241 64 7R KEBAY 76,808 532 72156 KOEVG 9,84 92 G1-10-A VEEATT 12,064 134 48 &A
KDVEJ 3,888 101 & 5A  kCHLD 25,544, 206 62-23A  WHVEM 20824 233 6420 WaBFBP 480 B0 29 BA
WTHAA ASOE G2 97 &A NBHIB 5,010 205 61-19-4  HB6F 10,840 110 47 4A  KIIGH (+ KABWKT} i Betith Galumbla
K7D k5 1-B KEGRD 24,120, 201- 80154 NOGKG 4838 B2 A% 6A 143,412 069 74248  VETUC 180, 181217 74-24.8
W7UQ (KA7S TP, KGF WL7AF8,0ps) KEsTM 23,008 186 84-15.B K035 (+KILDE,NSCKDW3s DQIPYZ) KEPBX (KABEIV,NOHEP.WEBVYY ops) VETAV 11,524 134 45248
8,740 98- 63194 NKBQ 23,256 204 5711-A 7Y 555 70-24B 111882 767. 73248  YEFFAR 4032 112 24 %A
Mantana WABYPY 23,056 183 BE17A WO (KDART.NQDW,0ps)
WEMOFE 21,694 177 B1-13B B 97.488- 677. 71243
KSTT 128,316 867 74-24-B  N4FKF® 18,805 184 57- &A M2BTJ (+ NOFTQ,WABJYF) Chackloge
KW Z5480- 150 SR20A WAVPC 17490 159 55 78 Minols 16,112- 1582 SE10A  KATLBH, N1GAD, N2FLD, WSARK,
NTICC 8820- 70 B31BA  KBSIA B30 143 &7 $A  WEOHAD 204,684-1383- . 4-24-B WIEAN, NN4S, KABY, WEHYK, WEPRI,
KL7FDE 4536 B3 36 5A  NACDA 14,872 131 56- 8-A K970 174,936-1182- 14248 Kansas WiMBJ, AE7K, NBGER, NOFVE, KABWMZ,
WILR 560- 20 14 1A WABMGY 13,456 116 58 PA ACHG 1478061011 73168 KDEME 20,636 z29- S2-16-A  KTOH, W4LBOR, VEVAGM L.
May 1987 85




Rules, June VHF QSO Party

une 13-15 will mark the weekend of what
J traditionally has become the biggest

VHF bash of the year. Weather is usual-
ly ideal for mountaintopping, and the bands
are usually hot for making lots of contacts,
As usual, Maidenhead grid squares worked
per band constitute the multipliers. Grid
square maps are available from ARRL HQ
for $1. Official summary sheets and log sheets
are also available from ARRL for an SASE.
Send for vours today,

MNote that Novices can now play in VHF
contests. [.ook tor Novice participation
especially on | Ya-meter FM simplex and up
from 222.1-MHz S58B/CW. Significant Novice
efforts will be recognized with certificates,
Rules

17 Object: To work as inany amateur stations
in as many different 2 »> 1° grid squares as
possible using authorized amateur frequencles
above 50 MHz,

2} Contest Period: Begins [800 UTC Satur-
day, June 3, and ends at 0300 U'TC Monday,
June 15,

1 Categories:

(A) Single operator: One person performs all
operating and logging functions.

(1) Muitiband,

{2) Single band; Single-band entries an 34,
144, 220, 432, 902, 1296 and 2304-and-up
categories will be recognized both in ST score
listings and in awards oftered. Contacts may be
made on any and all bands without jeopardizing
single-band entry status. Such additional contacts
are encouraged and should be reported. Also see
Rule 9, Awards.

(3) QRP portable: Run 10-W output or less
using a portable power source trom a portable
location. I'he intent of this rule is to encourage
operation from “remote” locations, not to have
home or fixed stations run low power,

{B} Multioperator: Multioperator stations.
must locate all equipment (including antennas)
within a circle whaose diameter does not exceed
300 meters (1000 feet).

4) Exchange: Grid sqnare {ocator (see Jan
1983 OST, page 49). Example: WIAW in
Newington, CT would send Fu3i. Exchange of
signal reports is optional.

3) Scoring:

{A) QS0 points: Count one point for each
complete 50- or 144-MHz QS0. Count twa
points for each 220- or 432-MHz QS0O, Count
three points for each QS0 on 902- or 1296-MHz
(350, Count four points for each 2.3-GHz-or-
higher QSO.

{BY Multiplier; The total number of different
grid squares worked per band. Hach 2° » | = grid
square counts as ooe multiplier on each band it
is worked.

(C) Final Score: Multiply the total number of
(IS0 points from all bands operated by the total
number of multipliers for final score {see scoring
examnple).

61y Use of FM:

{A} Retransmitting either or hoth stations, or
use of repeater {requencies, is not permitted, This
prohibits use of all repeater frequencies. Con-
test entrants may not transmit on repeaters or
repeater frequencies on 2 meters for the purpose
of soliciting contacts,

{B) Use of the national simplex frequency,
146,52 MHz, or immediate adjacent guard fre-
guencies is prohibited. Clontest entrants may not
transmit on 146,52 for the purpose of making
or soliciting Q8S0s, The intent of this rule is to
protect the nationa simplex frequency from con-
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Properly completed sampile log sheet.

Scoring Example

Band QS0s QSO Grid
{WiHz) Points  Squares
50 2B(x1} 25 10
144 40{x1} 40 20
220 10(x2) 20 5
432 15({x2 30 10
1296 6{x3 1B 3
Totals 96 133 48

Final score = (QS0 points) x itotal no. grid squares):
6984 = 133 x 48).

test monopolization. There are no restrictions on
the use of 223.50 MHz,

() Only recognized simplex frequencies may
be wsed, such as 144.90 to 145.00; 146.4%, 35
and .58; and 147,42, .45, 48, .51, .54 and .37
MHz on the 2-meter band. Local-option simplex
channels and frequencies adjacent to the above
that do not violate the intent of {A) or (B) above
or the spirit and intent of the band ptans as
recommended in the ARRL Repeater Directory,
may be used for contest purposes,

7) Miscellaneous:

(A) Stations may be worked for credit only
once per band from any given grid square,
regardless of mode. This does not prohibit
working a station §{rom more than one grid
square with the same call sign, Such a roving sta-
tion, however, must submit a separate entry for
each grid square from which operation takes
place. In this situation, the entrant may opt to
waive rale 7 {C) and use a single different grid
square. Crossband QS0Os do not count.
Aeronautical mobile contacts do not count.

{B) Partial QS0s do not count. Both calls, the
full exchange and acknowledgment must be sent
and received,

(C) A transmitter used to contact one or more
stations may not be used subsequently under any
other call during the contest period (with the ex-
ception of family stations where mare than one
rall is assigned to one logation by FCC/DOC);
one operator may not give out contest QSQs
using more than one call sign from any one
location. The intent of this rule is to accom-
madate family members who must share a rig,
not to manufacture artificial contacts.

{13 Only one signal per band (6, 2, 114, ¢tc)
at any given time is permitted, regardless of
made.

{E) While no minimum distance is specified

for contacts, equipment should be eapable of real
communications {ie, uble to communicate pver
at least § km).

(Fy Multioperator stations may not include
QS0s with their own operatars except on fre-
quencies higher than 2.3 GHz. Even then. a2 com-
plete, different station must exist for each QS0
made under these conditions,

(G} A station located precisely on a dividing
line between grid squares must select oniy one
ay the location for exchange purposes. A dif-
ferent grid-square multiplier cannot be given out
without moving the complete station (including
antennas) at [zast [00 meters,

(H) Abave 300 GHz, contacts are permitted
for contest eredit ontly between licensed amatetrs
using coherent radiation on transmission (eg,
laser) and employing at least one stage of elec-
tronic detection on receive.

2) Reporting: Entries must be received no Jater
than 30 days after the end of the contest (July
13, 1987, No late entries can be decepted.

9 Awards:

(A) Single operator

(1) Top single-operator score in each ARRL
Section.

(2} Top single operator on each band (50,
144, 220, 432, 902, 1296 and 2304-and-up
categories) in each ARRL Section where signifi-
cant effort or competition is evidenced. (Note;
Since the highest score per band will be the award
winner for that band, an entrant may win a cer-
tificate with additional single-band achievement
stickers.} For example, if WBETEM has the
highest single-operator all-band score in the lowa
Section and his 50- and 220-MHz scores are
higher than any other 1A single op’s, he will earn
4 certificate for being the single-operator Sec-
tion leader end endorsement stickers for 50 and
220 MHz.

(3) Top single-operator QRP portable
multiband and singie-band score in each ARRL
Section where significant effort or competition
is evidenced.

(B} Top multioperator score in each ARRL
Section where significant effort or competition
ts evidenced, Multioperator entries are not eligi-
bie for single-band awards.

10) Condition of Entry: Each entrant agrees
to be bound by the provisions, as well as the in-
tent, of this annousicernent, the regulations of
his or her licensing authority and the decisions
of the ARRL Awards Committee.

1) Disqualifications: See january 1987 QST,
page 81. Er]




Field Day Rules

1) Eligibility: Field l)av is open com-
petitively to all amateurs in the ARRL Field
Organization {plus Yukon and NWT). Foreign
stations may be contacted for credit, but are
not eligible to compete.

2) Object: To work as many stations as
possible and, in so doing, to fearn to operate
in abnormal sitwations under less-than-
optimum conditions. A premium is placed on
skills and equipment developed to mesct the
chailenge of emergency preparedness and to
acquaint the public with the capabilities of
Amateur Radio.

1) Dates: June 27-28, 1987,

4) Field Day Period: From 1800 UTC
Saturday until 2100 UTC Sunday. Class A and
Class B (see below) stations who do not begin
setting up until 1800 UTC Saturday may
operate the entire FD period of 27 hours.
Others must begin their setup no earlier than
1800 UTC Friday, and may operate no more
than 24 consecutive hours; ie, once on-the-air
FI) operation has started, i must end 24 hours
from that point.

5) Entry Categories: Field Day entries are
classified according to the maximum number
of simultaneous transmitted signals, followed
by the designation of the naturs of the
individual or group participation. Below
30 MHz, once a transmiiter is used for a con-
tact on a band, it must remain on that band
for at least {5 minutes. During this 15-minute
period, the transmitter is considered fo be
transmitting a signal, whether it is or not, for
purposes of determining transmitter class.
Switching devices prohibited.

(Class A) Club/nonclub portable: Club
groups (or nonclub groups with three or more
licensed amateurs) set up specifically for Field
Day. Such stations must be located in places
that are not regular station locations, and must
use no facilities installed for permanent station
use, nor any structures installed permanently
for FD) use. Stations must be operated under
one call sign (except when the Novice/Tech-
nician position is used) and under the control
of a single licensee or trustee for each entry.
All equipment (including antennas) must lie
within a circle whose diameter does not exceed
300 meters (1000 fest). All contacts must be
made with transmitter(s) and receiver(s)
operating independent of commercial mains.
Entrants who, for one reason or another,
operate a transmitter or receiver from commer-
¢ial mains for one or more contacts will be
listed separately at the end of their class.

Any Class A group whose entry classifica-
tion is two or more transmitters (non-Novice)
may also use one Novice/Technician operating
position (Novice bands only) without changing
its basic entry classification. This station (in-
cluding antennas) should be set up and
operated by Novice and Technician licensees
and should use the call sign of ore of the
Novice/ Technician operators.

{Class B) One- or two-person portable: Non-
¢lub stations set up and operated by not more
than two ficensed amateurs will be placed in
Class B. Other provisions are the same as for
Class A. One- and two-person Class B entries
will be listed separately in the results,

(Class C) Mobile; Stations in vehicles capa-
ble of operation while in motion and normally
operated in this manner, including antenna.

f MARS Bonus Points

or the exchange
‘ir Force
m—sazs,s kHz
M-75285 kHz -
“20.n—14,528.5 kHz
'.j15 m- 20 8745 kHz _'

; 'Navy-Manne Corps 7
80 m—A4042.5 kHz .
40 'm-—7382.5 kHz
20 m—14,3850 kHz
.15 m—20,998.5 kHz

"Amateur Fladlo and the Mllttary Aﬁshate Hadco System (MAHS) have always heen
yhonyrous in providing emergency communications. In"recognition of this long-
tanding tradition of cooperation, MARS stations will this year participate in the ARRL
ld Day to provide bonus points for entrants. .

A hohus of 100 points will bé earned by Field Day stations who contact at least one-
AFIS station. Additional contacts will count for normal QSO credit. FD entrants should
hetk the "other™ box for bonus points on the Fleld Day summary.

“MARS stations from each of the thres services will transmit on the following MARS'
eduencies. Listening frequéncies inside the amateur bands will be announced.
mateurs are cautioned in operating “split” to be sure they ars transmitting on the -
per fréquency. MAHS stat:ons will :denbfy thelr call signs and send signal reports

Arm}r 7 :
" 80 m~—4018.5 kHz
- 40 m~8997.5 kHz
20 m—13,897.5 kHz -
15 m—20,988.5 kHz

eﬁd‘for Your FD Package

ond to HQ & 9 % 12nck self- :
deressad envelope with 4 units of First
Class. US postage or ‘4 IRCs for the,
pificial Fisld Day Entry Package.. This -
" FHEKMEE includes T Publicity Kit, t Fleld
ay Summary Sheet, 1 large dupe. sheei :
h instructions 4nd a check listto. - ° .
niufe that your entry is complete. if you'
&quire more dupe sheets, indicate so in
r reguest and affix 1 unit of addmonal
t Class postage t6 your SASE far -
h two addnlonal dupe sheets
i.lested N . i

This includes maritime and aeronautical
mobiles.

{Ciass D) Home stafions: Stations operating
from permanent or licensed station locations
using commercial power. Class D stations may
count contacts only with Class A, B, C and
E Field Day groups for poinis.

{Class E} Hoime stations—emergency power:
Same as Class D, but using emergency power
for transmitters and receivers. Work stations
in Class A, B, C, D and E.

6) Exchange: Stations in any ARRL Section
will exchange their Field Day operating ¢lass
and ARRL Section (see page 8 in any QST).
For exarmple, if your club group was planning
to operate in the three-transmitter, Class A
category from Missouri, you would send
““3 A Missouri.”” Foreign stations send RS(T)
and QTH.

7y Miscellaneous Rules:

A} Operators participating in FD may
not, from any other station, contact for point
¢redit the FD portable station of a group with
which they participated.

B) A station used to contact ane or more
FD stations may not subsequently be used
under any other call during the FD period.
Family stations are exempted.

) Each phone and each CW segment is
considered as a separate band. All voice con-
facts are equivalent, and Packet/RTTY/ASCII
is counfed as CW, A station may be worked
once on each band. Crossband contacts are not

allowed. The use of more than one transmitter
at the same time in a single band is prohibited,
except that a Novice/Technician position may
operate on any Novice band segment at any
time. No repeater contacts.

8) Scoring: Scores are based on the number
of valid contact points times the multiplier
corresponding to the highest power used at any
time during the FD period, plus bonus points.
Phone contacts count one point each, and CW
confacts count two poinis cach. Power
multipliers: Tf @/l contacts are made using an
output power of 5 W or less and if a power
source other than commercial mains or motor-
driven generator is used (eg, batteries, solar
cells, water-driven generators), mujtiply by 5.
If any or all contacts are made using an out-
put power of 150 W or less, multiply by 2.
Multiply by 1 if any or all contacts are made
using an output power over 150 watts.
Batteries may be charged while in use for Class
(" entries only. For other classes, batteries
charged during the FD period must be charged
from a power source independent of the com-
mercial mains,

A) Bonus Points: The following bonus
points will be added to the score (after the
multiplier is applied) to determine the finat
score. Only Class A and B stations are eligible
for bonuses. Just check the box on the Field
Day summary sheet to indicate that you
qualify for the bonus, and attach the
necessary proof,

1} 100% emergency power: 100 points
per transmitter for 100% emergency power,
All equipment and facilities at the FD site
must be operated from a source independent
of the commercial mains.

Example: A club operating in Class 3A, using
100% emergency power, may claim 300 bonus
points.

2) Public relations: 100 points For
pubiic relations. Publicity must be obtained or
@ bona fide attempt to obtain publicity must
be made, or operation conducted from a public
place {eg, a shopping center). Evidence must
he submitted in the form of a clipping, a memo
from a BC/TYV station stating that publicity

{continued on page 90)
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Contest Corral

Conducted By Mary Schetgen, N7IAL
Assistant Contest Manager, ARRL

MAY
2
Ctah (JSO Party, Apr ST, p 97.

2-3

County Hunters SSB Contest, Apr (ST, p 97.
florida QSO Party, sponsored by Florida Skip
Magazine, 14002-1900Z May 2, and G001Z-05007
and 1S00Z-23002 May 3. £60-2 meters, Snggested
irequencies: CW—3.5%% 7,055 14.055 21.055 25.055
MHz; phone--3,945 7.279 14,279 21,379 28.5%9
MHz. Phone and CW are separate contests. Use
separate logs. Work each station once per band and
mode. No crogsband, crossmode ar repeater cou-
tacts. FL classes are: A—those operating portable
on emergency power and running [00 W or less oui-
put inside FL., but outside their home counties; B—
all other stations operating in FL. indicate singfe-
ap or multiop, For exchange, FL stations send signal
report and county. Chhers send signal report
state/ provinee/country. FL stations count 1 point
per QS0. Multiplier is the total states (49 max),
provinces (12 max) and DX couatries (27 max), Ail
others count 2 points for each F1. QSO. Multiply
by tatal of FL counties worked (67 max}. FL clasy
A stations multiply final score by 1,5, Certificates
and plaques. Include 4 summary sheet and 2 dupe
sheet with [ogs. Mail by June 6 to Florida Skip Con-
test Committee, /o North Florida ARS, Box 9873,
Jacksonville, FI, 32208,

6

West Coast Qualifying Run, 10-35 WPM, at
04002 May 7 {9 PM PDT May 6). W60OWP prime,
W6ZRJ alternate. Frequency is approximately
3.590. Underline one minute of the highest speed
you copied, certify that your copy was made without
aid and send it to ARRL for grading. Please include
your full name, call sign (if any) and complete
mailing address. A large SASE will help expedite
your award or endorsement.

8

ARRL Spri:ﬁ Sprint, 902 MHz. See Apr (ST,
n 98, for details.

9

WIAW Qualifying Run, [0-35 wWPM, at

0200Z May 10 (10 PM EDT May 9. Transmitted

simultanecusly on 1.818 3.58 7.08 14.07 2108 28.08

30.0?1 147.555 MHz. 5¢e May o listing for more
ctails.

Nevada QSO Party, Apr QS8T, p 97,

9-10

CQ-M Contest (Peace to the World), Apr (ST,
p 97.

A. Volia RITY DX Contest, Apr ST, p ¥4,

4

ARRL Spring Sprint, {296 MHz, 7 PM untit
11 PM local time on May 4. Exchange six-character
Maidenhead Locator. (See Dec 1986 (ST, p 30, or
write to Special Requests desk, ARRL H(, for a
reprint. Enclose a business-size SASE.) QSO points
equals the distance in km for ¢ach snccessiully com-
pleted QSO. In making the distance calculations,
a string (or ruler) and a map may be vsed. However,
caiculations by computer program are preferred.
Several such programs are available in the commer-
vial market, including The ARRL World Grid
Locator Atlas ($4). For purposes of making calcu-
lations, stations are defined as being located in the
venter of the f<haracter locator subsquare (most
vomputer programs make this assumption}. Final
score equals sum of QSO points (distance in km).
Other usual VHF/UHF rules apply. Send logs to
ARRT. before jun 20.

16

Armed Forces Day. This vear marks the 38th

88 (117 £

anniversary ol communications tests between the
Amateur Radio community and the Military Com-
munications System. Special commemorative QSL
cards will be issued to amateurs achieving a verified
two-way radio contact with any of the pacticipating
military radio stations. Those who receive and
accurately capy the Armed Forces Day CW andsor
RTTY message from the Sevretary of Defense will
receive a special commemorative certificate.

Crossband Rodio Contacts. The military-to-
amateur crassband operations will be conducted
from 13007 May i6 until 02452 May 17, Military
stations will transmit on military frequencies and
will announce the specific amateur band frequencies
being monitored, Limit contacts to three minutes.
The following stations will transmit on the desig-
nated freguencies: AAE, Fort Sam Houston, TX:
L5B—4021.5 kHz, 7309.5 kHz; CW-—9990 kHz;
USB—20,992.5 kHz; RTTY—09990 kHz, AAG,
Presidio of San Francisco, CA: LSB—d4023.5 kHz,
CW—6988 kHz, [3,994,5 kHz RTTY—13,994.5
kHz. AIR, Washington, DC: LSB—4025 kHz, 7315
kHz; CW—6995.3, 13,997.5 kHz; RTTY—7306.5
kHz, 13,986.% kHz; USB—14,408 kHz. NAM,
Marfolk, ¥A! varied emissions— 14,400 k}Hz, NAY,
Cheltenham, MD: RTTY—7372.5 LkHz;
S3TV—14,389.5 kHz, NMH, Alexandria, VA:
CW—4015 kHz; LSB—7346.5 kHz: RTTY 14,440
kHz; USB—20,937.5 kHz. NMN, Portsmouth, VA
varied emissions—7393 kHz. NPG, Stockton, CA:
1L.8B—4001.5 kHz, 7301.5 kHz CW-4010 kHz,
6970 kHz, 7365 kHz, 10,259.5 kHz, 13,975.5 kHz,
2,998.5 kHz; RTTY—13,927.5 kHz; USB—14.37%
kHz, 21,460 kHz. NPL. San Diego, CA:
RTTY—7382.5 kHz; SSTV—14,38% kHz. NZJ, Bl
Toro, CA: RTTY—-7375 kHz; USB—14,480 kHz.
WAR, Fort Meade, MD: LSB—4018.5 kHz;
CW—6997.5 kHz, 13,992.5 kHz;, USB—14,403.5
kHz, 20,9955 kHz, RTTY—13,992.5 kHz.

CW Receiving Test, Conducted at 25 WPM.
A 10-minute call-up will begin at 0250Z May [7,
followed by the text at 0300Z. The following sta-
tions will transmit the message an the indicated fre-
quencies: AAE, Fort Sam Houston, TX: 4013.5,
6988 and 9990 kHz., AAG, Presidio of San
Francisco, CA: 4021.5, 730%.5 and 13,994.5 kHz.
AIR, Washington, DC: 6995.5 and 13,997.5 kHz.
NAM, Norfolk, VA: 4005, 7393 and 14,400 kHz.
NAY, Cheltenham, MD: 7372.5 and 14,389.5 kHz..
NPG, Stockron, CA: 4010, 7365 and 13,927.5 kHz.
WAR, Fort Meade, MD: 4028.5, 6997.5 and
14,403.5 kHz,

RTTY Receiving Test, Transmitted at 60 WPM
using 170-Hz shift. A 10-minute call-up will begin
at 0300Z May 17, follows) by the Lext at 03452,
Stations and frequencies are the satne as for the CW
receiving test (see above).

Submit CW and RTTY test messages exactly as
received. Indicate time, frequency and calf letters
of station copied. On the same page as the message
text, include your name, call sign and complete
mailing address, Entries must be postmarked by
May 23. Stations copying AIR send entries to
Armed Forces Day Test, 204518G/DQIM. Andrews
AFB, DC 20331-6345, AAE, AAG or WAR entries
g0 to Armed Forces Day Test, Commander,
USAISC, Attn: AS-OPS-OA, Ft Huachuca, AZ
85613-5000. NAM, NAV or NPG entries go to
Armed Forces Day Test, Naval Communication
Unit, Washington, DC 20390-5161.

16-E7

Southern California 6 Meter Club QS0 Party,
sporsoled by the Southern California 6 Meter Cluh,
from 1200Z May 16 until 12002 May 17, All modes.
Work station onee per mode, Scoring count | point
per (IS0 times grid squares worked equals total
score, Send logs to Southern CA 6 Meter Club,
PO Box 448, Cypress, CA. 50630,

ARI italian [nternational Contest, sponsoved by the
Associazone Radioamatari Ttaliani, from 16007
May 16 until 1600Z Mav 17, Work Halian stations
including San Marino, Vatican City and SMOM,
once per mode and band. Classes: single operator
C'W, single operator $5B, single pperator mixed
moxle, multioperator single transmitter and SWL..

Rands; 28 21 14 3.5 1.8 MHz. Exchange RS(T) and
350 number starting with 001, Halian stations will
send RS(T) and two letter (pravince), European
stations count 2 points per QS0 with talian sta-
tions. Mon-Furopean stations count 4 points per
Q80 with Italian stations, Multipliers are Italian
provinces. Work ance per band. Final score is total
of QS0 peoints tiines total of multipliers. Else
separate logs per band, Include summary shect.
Awards. Send logs before 40 days after the contest
to either Ciiorgio Beretta, 12VXI, via Sciesa 24,
20135 Milano, Italy, or to Contest Manager, ¢/0
ARI, via Scarlatsi 31, 20124 Milano, Italy.
World Telecommunications Day Contest, sponsorad
by the Liga de Amadores Brasileiros de Radio
Emissao, beginning 0000Z Sat May 16 vntil 2400Z
Sun May 17, Contest objective: to contact as many
ITU Zones as possible in order to win T Plaque
for your coustry. Bands: only 160/80/40/20/15/10.
Categories: Single-op/single transmitter/all bund
operation (no spotting nets in this category), Multi-
op/single transmitter/all band operation {after band
change, station must remain there for ar least
10 minutes), Natmber exchange: RA ('T) report plus
[TU Zone (eg, 5913 on phone, or 399913 on (W),
Contacts between stations on different continents:
2 pts on 10/15/20 meter bands and 4 pts on
40780/ 160 meter bands. Stations on same continent
but different country: | pt on 10415720 meter bands
and 2 pts on 40/80/160 meter bands. Contacts
between stations it the same country are permitted
for zone multiplier, but have no point value, Same
station may be worked unce on each bhand.
Multipliers: 75 geographical broadcast zones estab-
lished by the ITU. Scoring: total QSO points x sum
of all multipliers worked on each band. Awards:
ITU Plague to country with the highest aggregate
score. Certificates, Logs required, separated sheet
for each band. Send logs to LABRE, ITLI Contest
Committee, Box (7-0004, 70 000, Brasilia DF,
Brazil. Deadline for entries is July 31,

16-18

Michigan QSO Party, sponsored by the Oak Park
ARC, from (800Z May 16 until 0300£ May 17 and
HONZ May 17 until 0200Z May 18, Work stations
once per band and mode, MI-to-MI QSOs allowed.
Work portables/mobiles again as they change
county. No repeater (JSOs. Exchange signal report,
Q30 number and QTH (county for MF stations,
state or country for others). Suggested frequencies:
CW—1.810 3.540 3,725 7.035 7.125 14.035 21.035
21.125 28.035 28.125; phone-—1,855 3.905 7.250
14,280 21,380 22.580 50,125 146.52. Count one
point per pione QSO and two points per CW QSO.
MU stations multiply by sum of states, countries
and MI counties worked (max #5). Others multiply
by number of Mi counties worked (max 83), QSOs
with club station W8MB ¢ount five points, VHF-
only entrants may add multipliers from each band
tor total multipher. Mail logs by July | to Mark
Sh(a;v, 27600 Franklin Rd, Apt 516, Southficld, MT
43034,

17

Ahbegweit Award Day Contest, sponsored by the
Prince Edward Island ARA, from 12007 until
24007 May 17. VF1 and YOI stations must con-
firm contacts with Prince, (Queens and Kings Coun-
ties. All other YE/W stations must confirm contact
with any three PET stations, regardless of county.
All DX must conficm contacts with any two PE]
stations, regardless of the county, Frequencies will
be: phone—3.800 7.200 14,250 21.300; CW-—3,700
7. 10 £4.050°21,100. Awards. Send a copy of your
log fcertified by two other amateurs) to Box 1232,
Charlottetown, Prince Edward Island, M8 CIA,
Canada.

23-24

ARRL Spring Sprint, 50 MHz. See Apr OS7,
p Y7, for details.

25
WIAW Qualifying Run, 10-40 WPM, at



WO0Z (4 PM EDT) May 25, See May 6 and Y listings
for more details.

30

QRP ARC! Hootowl Sprint, sponsored by QRP
ARCL 05007 to 0900Z May 30, Exchange:
Memhers give RST, state/province/country and
QRP ARCI number. Others: RST, state/country/
pravince and power output. Stations may be worked
ongce per band. Each member contact § pts; others
2 pts. Multipliers: $/P/C onece per band at 1 pt each,
total for that band, then total 5/P/C pts for all
bands, for multiplier total. Power multipliers:
4-5 Woutput %2, 3.4 W output x4, 2-3 W output
6, 1102 W output x 8, less than 1 W output x 10,
More than 5-W output counted as checklog. Highest
power in any band determines the power multiplier
used to score the log. Bonus multipliers: natural or
battery x 1.5, type of power must stay the same
throughout contest to qualify for this multiplier,
Antenna bonuvs: single clement, nonrotatable
antenna (dipole, vertical, etc) x 1.5, If qualified far
both of above multipliers, then do not multiply by
them; multiply score by 2.5 instead. Bonus points:
all 10 US call districts—add 200 pts; § Canadian
provinces—add 200 pts; 5 non-US/VE countries
~-add 200 pts; home-brew transmitter—300 pts;
homebrew receiver—500 pts; home-brew trans-
ceiver—=800 pts; any three of above, then double
your bonus points for them. Earn afl bonuses, then
triple your bonus points for them. Frequencies:
1.810, 3.360. 7,040 14,060 21.060 28.060 50,360,
Bands: COmly 160/80/40/20/15/10/6 will be
counted. Call: CQ CQ QRP DE (Call Sign).

Seoring: QSO points (total all bands) ~ s/p/e
multiplier X power multiplier x bonus multiplier
(if none, use 1), then add bonus points to equat
claimed score. Separate log shects for each band,
available from QRP ARCI for SASE. For results,
send SASE. Certificates, Log deadline is Jun 30.
Send logs to QRP ARCI Contest Chairman, Eugene
Smith, KASNLY, Pentagon PO Box 46399,
Washington, DC 20050-6599,

30-31

CQ WW WPX Contest, CW. See Mar Q8T, p 91,
Natlonal 6 Meter Invitational Net Activity Day
Contest (SIN), fiom 1400Z May 30 until 2400Z
May 31. Open to all 6-meter operators. Exchange
call, 8IN number and grid square. Count 3 points
per QS0 with SIN member and 2 points per Q50
with nonmember. Final score is sum of QSO points
times number of different grid squares worked.
Certificates, Send logs by Jul 1 to Lisa Lowell,
KABNNO, PO Box 547, Hugo, CO 80821.

JUNE

3

West Coast Qualifying Run, 10-35 WPM, at
0400Z Jun 3 {9 PM PDT Jun 2), See May 6 listing
for more. details,

7

WIAW Qualifying Run, 10-40 WPM, at
02007 Jun & (10 PM EDT June 7). Refer to May
listings for more details,

13-i5
ARRL June VHF QSO Party, this issue, p 86,

20-21
All Asian DX Contest, phone.

1920
SMIRK QSO Party

20-21
Nine Land CW Contest

24
WI1AW Qualifying Run

27-28
Field Day, this issue, p 87,

Deadtiine: The deadline for receipt of items for
this column is the 1st of the second month
preceding the publication date. For example, your
information would have to reach HQ by June 1
ta make the August issue. Please include nama
of contest, dates, times (Z) and complete rules.
Send to Contest Corral, 225 Main St, Newington,
CT 06111, 5% ]

Special Events

Conducted By Mary Schetgen, N7IAL
Assistant Contest Manager, ARRL

Rensselaer, New York: The Conventual Franciscan
Eriars of S5t Anthonyv-on-Hudson will operate
WB3HDJ, every Sunday trom May 1 to Oct 4, to
commemorate the 75th anniversary of the Friars
establishment in Rensselaer. Frequency: 14,280
only. For certificate, send your Q5L and First Class
postage (no envelopes needed) to Franciscan Mission
Amateur Station, St Anthony-on-Hudson,
Rensselaer, NY 12144,

Louisville, Kentucky: The Louisville ARTS will
opetate the Run for the Roses station, W4CN, from
24002 to 0500Z May 1, and from 13007 to L700Z
May 2. Suggested frequencies: phone—14.250
21,325, Novice--21.125. For a commemorative
certificate, send a QSL and no. 10 SASE (folded
certificate) or 9- x 12-in (39 ¢ents postage) SASE
for unfolded certificate to W4CN, Box 7391,
Louisville, KY 40207,

Conway, Arkansas: The Faulkner County ARC will
operate WSAUU on May 2, from 1500Z to 2000Z,
to celebrate the annual Toadsuck Days Festival,
Suggested frequency: phone--14.250, For certifi-
cate, send QSL and no. 10 SASE to WSAUTJ, 319
Ash 5t, Conway, AR 72032,

Bayonne, New Jersey: The Bayonne, OEM ARC
will operate W20DV on May 2 and 3, from 14007
to 21007, to commemorate the first two-way police-
radio installation in 1933 by the Bayonne Police
ept and IEEE. Suggested fraquencies: 3.870 7.270
14.270 146.520 144.830/145,430 W?20DV/R
222.680/224/280 W2KB/R. For certilicate, send
(5L and large SASE (39 cents postage) to W20DV,
Bayonne OEM ARC, 16th St Firehouse, Bayonne,
NI 07002,

Sacramento, Californiz: The California State
Railroad Museum will operaie WBERVR on May 2
and 3, from 1600Z to 2400Z, to commemorate the
4th anniversary of steam train operations at this site.
Suggested frequencies: phone—7.250 14,250 21.400;
CW——T7,125 21,150, For commemorative QSL, send
your QSL and SASE to California State Railroad
Museum, Atin: Steam Trains, 111 1" St,
Sacramento, CA 95814,

Laurel, Maryland: The Laurel ARC will operate
WIGFS on May 9, 1400Z to 20002, to celebrate

the 4th Annwal Main Strect Festival, Suggested fre-
quencies: lower 25 kHz of 40 and 20-meter General

bands. For 8- x 1l-in certificate, send QSL. and
SASE to LARC, Box 1436, Laurel, MD 20707,
Mundelein, Minois: The Lake County, 1L RACES,
in cooperation with Bay Scout Troop 273, will
operate from [400Z to 21007 May 9, in celehra-
tion of the Centennial of Fort Sheridan, W9FLL
will be in vontinuous operation in the low end of
the 20-meter General phone band; on the hour
operation in the new Novice/Tech 10-meter phone
band and, iocally, 2-meter phone--146.550;
packet—145.010. For certificate, send 9- » 12-in
SASE and QSL to the Lake County RACES, Box
642, Mundelein, i1 680060, Deadline for certificate
is July 4.

Palm Springs, California: The Coachella Valley
ARC and the Desert RATS will provide support
communications for the Gordon Bennett Balloon
Race, starting 05007 May 9. The. control station,
WASZUF, welcomes sighting reports on the
tollowing frequencies: 3.945 7.275 14.310. The Mt
San Jacinto repeater on 145.490, 220 Condor
Coanection and WY6I-1 packet system will he
monitored. QSL. via WAGTWI, Box 208, Cathedral
City, CA 92234,

Owensboro, Kentucky: The Owensboro ARC will
operate K4HY from 0000Z May 9 to 05307
May 10 to celebrate their lnternational Barbeque
Eestival, Suggested frequencies: phone—7,245 and
new Novice 1) meter phone frequencies. Far
certificate, send SASE to NAEKG, 1615 Bast 23rd
52, Owenshoro, KY 42303,

Lakehurst, New Jersey: The Jersey Shore ARS will
operate W2DOR from 170072 May 9 to 18007 May
18, to honor the 50th angiversary of the crash of
the airship Mindenburg, Suggesied frequencies:
phone—3.875 7.275 14,275 11,425 28.523;
CW--3,706. Write to ISARS, Box 295, Toms River,
NI OR754, for certificate information.

Ogden, Utsh: The Ogden ARC will operate W7UR
from Promontory Summit, Utah to commemorate
the driving of the golden spike that connected the
East and West railroad systeras in 1869, May 10,
0001Z to 2400, Frequencies: 3,970 7.270 14,280
21.375. Send SASE for Q8L to Ogden ARC, Box
3353, Ogden, UT 84409,

Bethlchem, Connecticut: The Hen House Gang

ARC will operate W1FHP starting May 10, Various
frequencies and times. Listen for call sign. Send
your QSL and First Clags postage {no envelopes)
to Hen House Gang, c/o Robert 1. (¥ Neil, Hard
Hill Rd, Bethlehem, CT 06751,

Pasco, Washington: The Tri-City ARC will operate
WIVPA May 14-16, in conjuction with the Products
Industrial Exposition *87. Daily operations from
1800Z to (R200Z will be on the General 20 and 30
meter phone bands. For certificate, send QSL and
SABE to TCARC, Box 73, Richland, WA 99352,

Tangier Island, Yirginia: The Maryland Apple
Dumpling RAS will operate KT4A, May 1518, with
continuous *DXpedition-style’” operations. The
British attack on Ft McHenry, which inspired the
writing of the Star Spangled Banner, was staged
from Tangier Island, Suggested frequencies:
phone—3.937 7,237 14,237 21,237 146.55 and local
repeaters; CW--7 and 37 kHz abave the lower band
edges, For special QSL, send your QSI. and SASE
to K3IKMQ, Box 60, Damascus, ML 20872,
Pentagon, Washington DC: The Pentagon ARC will
operate K4AF on May 16 in celebration of Armed
Forces Day, Suggested frequencies: phone—7.235
14.235; CW—7,035 14,035, QSL via PARC,
1947THSG/MWR, Room S5B367, Pentagon,
Washington DC 20330,

Damascus, Virginia: N4AKZ will operate May 16,
1500% to 2000Z, to commemorate the 50th anniver-
sary of the Appalachian Trail. Suggested frequen-
cies; phone—7.235 14.235. For commemorative
certificate, send QS1. and SASE to Dave Patrick,
KB4SMR, Box 546, Damascus, VA 24236,

Centreville, Michigan: The St Jfoseph County
ARPSA. will be operating, under various members'
call signs, on May 16, from [200Z to 2400Z, in
celebration of Michigan’s Sesguicentennial Birth-
day. Suggesied frequencies: 3.930 7.230 14.250
21.350 28.550, For certificate, send QSL and SASE
to Lynn Norris, KBBAET, 535 E Main 5t, Burr
Oak, MI 49030,

Millington, Tenmessee: Ailitary Club Station
W4ODR will be operating from 1300Z to 23007

May 16 in recognition of Armed Farces Day,
Snggested frequencies: phone—7.230 [4.280 21.370;
CW—21.145 28,145; 2-meters—146.52 simplex. For
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certificate, send QSL to W4QDR, Box 54278, Naval
Adr Siation Memphis, Millington, TN 38054,

Charleston, South Carolina: The Charleston ARS
will be operating WA4USN from the deck of the
aircraft carrier USS Yorktown CV-10, in recogni-
tion of Armed Forces Day from [000Z to 2200Z
May 16. Suggested frequencies: 3.850 7,250 14,250
29,350 For special QSL send your QSL and SASE
to Special Event Station, 346 Parkdale Dr,
Charleston, SC 29407,

Grandview, Missouri: The Soutiside ARC will
aperate from the old Harry Truman farm site, in
celebration of Harry's Hevdays, 19007-2400Z
May 16, and 0001Z2-0200Z and 1700Z-2200Z
May 17, Various call signs: listen for *“C( Harry’s
Heydays.'" Frequencies: 7.240 14.240. For certifi-
cate, send 9- » 12-in SASE to Southside ARC,
Box 1142, Grandview, MO 64030.

York, Pennsylvanta: The York ARC will operate
WIEDU from 14002 to 24007 May 16, and 14007
to 19007 May 17, from the site of the Colonial
Court House/ Continental Congress location, Sug-
gested frequencies: 3.875 7.275 14,250 21.350
28.550, For certificate information, contact Millard
Martin, 2070 Thelon Dr, Yurk, PA 17404,

Washington CH, Ohie: Members of the Fayette
ARA  will operate from the Fayette County
Historical Museum, under various call signs, on
May 1617, May 23-24 and May 30-31, Continous
operation in the Novice and Ceneral bands. For
special QSL, send your QSL and SASE to FARA,
1222 E Paint St, Washington CH, OH 43160,

Charity Island, Michigan: Saginaw Valley ARN will
operate RENDAC from 12002 May 16 to 17007
May 17, Suggested frequencies: phone—3.975 7.275
14,300 21.390; CW— 3.650.7.050 14.050 21.050;
Novice—3,725 7,125 21.150. For certificate, send
large SASE to Art Pennev, WBSDIT, 4955 Clemson

1, Saginaw, MI 48603.

Glasgow, Scotland: The Mid Lanark ARS will be
operating GB2ZNTS, from Greenbank (ardens,
Clarkston, Glasgow, May 16-17, from 09007 to
21007, Fregquencies: various frequencies in
10/15/20-meter bands, normally 14.150 to 14.200.
‘This event is part of a series of events in conjunction
with the National Trust for Scotland histori.
cal/heritage preservation activities taking place
throughout the summer. For special certificate
information and listing of other events, contact John
MeGill, GM3MTH, Box 20, Motherwell, Scotland.

Baltimore, Maryland: The Maryland Mohileers
ARC will operate WA3PJIG from the submarine
USS Torsk 13007 May 16 to 20007 May 17. Sug-
pested frequencies: 3.880 7.240 14.240 and the
146.80% Crownsville, MD repeater. Send QSL and
{arge BASE to Maryland Mobileers ARC, Box 784,
Severna Park, MD 21146.

St Louis, Missouri: Ham operators of the Union
Blectric Co will operate KABAWS on May 17, from

Field Day Rules

(continued from page &7}

was given or 4 copy of material that was sent
te news media for publicity purposes.

3 Message origination: 100 points for
origination of a message by the club president
or other FL) leader, addressed to the SM or SEC,
stating the club name (or nonclub group),
number of operators, field location and number
of ARES members participating. The message
must be transmitted during the FID period, and
a tully serviced copy of it must be included with
the ¥D report. The message must be in standard
ARRL message form or no credit will be given.

4} Message refay: 1) points far each
message received and relayed during the FD
period, up to a maximurm of 100 paints. Copies
of each message, properly serviced, must be in-
cluded with the FD report.

5) Satellite ()30: 100 points can be earned
by completing at least one QSO via satellite
during the FP period. The repeater provision of
Rule 7C is waived for satellite QS0s. A satellite
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19007 to 2400Z, to commemorate the Page District
Works Headquarter’s many years of operation. Fre-
quencies: 3.950 7,230 14.235, Send a - x [2-in
SASE with your log number to KABAWS, 241
‘Tapestry Dr, St Louis, MO 63129,

Baltimore, Maryland: The Bay Arca ARS will
operate KM31 on May 23, to commemorate the
anniversary of Samuel Morse’s first broadeast from
Washington DC to Baltimore, MD. Operation will
be CW on 40/20/15 meters, 25 kHz from low end
of band. For commemorative certificate, send log
information and 8- » 10-in SASE to BAARS, Box
B0S, Pasadena, MD 21122,

Bishop, California: The Bishop ARC will operate
EASBAMT on May 23, from 1R00Z to 24007 in
celebration of Mule Days. Operation will be in the
20/40/80 General phone bands and packet on
145,01, For certificate, send QSL and 9- « 12-in
SASE to BARC, ¢/0 Mule Days Committee, Box
1024, Bishop, CA 93514,

Tuckerton, New Jersey: The Old Barney ARC will
operate KT2W from (0012 May 23 through 23597,
May 24 to commemorate the 75th anniversary of
the Tuckerion Wireless Tower. Suggested frequen-
cies: phone—3.890 7.250 14.280 21,380 28.480
144.220 146.52 and local repeaters; CW—tai-10,
50 kHz up in CW bands. Send SASE to KT2W, Box
345, Tuckerton, NJ 08087.

Green River, Wyoming: The Sweetwater County
ARC and Emergency Management Amateurs w