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You wouldn’t buy a car from a dealer who offers only
one model. . .so why buy an amplifier that way?

Henry Radio offers the widest choice of amplifiers in the world. We design and produce
amplifiers to fit different needs and different budgets. We feel we offer the best equip-
ment and there are a lot of amateurs who obviously agree. That's why we’ve sold over
40,000 amplifiers during the last 25 years. If you plan to buy an amplifier, do yourself a
big favor. . .call, write, FAX, or come in. But make sure you have our new information
packet in your hands before you make a decision. You owe it to yourself. Read it
through, compare the specs, compare prices, compare VALUE.

And, of course, when you buy from Henry Radio you’re buying factory direct.

Our present HF amplifier line includes the following models:

2KD STANDARD ......... Single 3-500Z Desk SSB Amp 3K CLASSIC MKIL........ Nomestic Console
2KD CLASSIC ... .....Desk Model Linear Amplitier 3K CLASSICMKIIL........ Export Console
2K CLASSIC. ... ... Console Amplifier 3KCLASSICRF.......... RF Deck only
2K CLASSICX. ... . Domestic Console SK CLASSIC.............. Export Console
2K CLASSICX. . .. . Export Consale 5K CLASSICRF. ........ RAF Deck only
2K CLASSIC XRF........ AF Deckonly 3KPREMIER............. Console Amp, with 160 meters
3KD CLASSIC ........... Single 3CX1200A7 Desk Amp 3KD PREMIER ........... Desk Amp. with 160 meters
. Henry Radio. ..

- the amplifier specialists




'KENWOOD

...pacesetter in Amateur Radio

TS-790A

Satellite Transceiver

The new Kenwood TS-T80A VHF/UHF all-
mode tri-band transceiver is designed
for the VHF/UHF and satellite “power
user’ The new TS-780A is an all-mode
144/450/1200 MHz transceiver with
many special enhancements such as
automatic uplink/downlink tracking.
QOther features include dual receive,
automatic mode selection, automatic
repeater offset selection for FM repeater
use, VFO or quick step channel tuning,
direct keyboard frequency entry, 59
memory channels (10 channels for sep-
arate receive and transmit frequency
storage), multiple scanning and multiple
scan stop modes. The Automatic Lock
Tuning (ALT) on 1200 MHz eliminates
frequency drift. Power output is 45 waits
onh 144 MHz, 40 watts on 450 MHz, and
10 watts on 1200 MHz. {The 1200 MHz
section is an optional module.)

« High stability VFO. The dual digital VFOs
feature rock-stable TCXO (temperature com-
pensated crystal oscillator} circuitry, with
frequency stability of £3 ppm.

* Operates on 13.8 VDC. Perfect for
mauntain-top DXpeditions!

s The mode switches confirm USB, LSB,
CW, or FM selection with Morse Code.

s Dual Watch allows reception of two
bands at the same time.

* Automatic mode and automatic
repeater offset selection.

« Direct keyboard frequency entry.

* 59 multi-function memory channels.
Store frequency, mode, tone information,
offset, and quick step function. Ten memary
channels for “odd split”

+ CTCSS encoder built-in. Optional TSU-5
enables sub-tone decode.

= Memory scroll function. This feature
allows you fo check mamory contents
without changing the VFO frequency.

Complete sarvice manuals are available tar aif Kenwood transeaivers and most accessories.

Speciications, teatures, and prices are subject to change withou! notice ot obligation.
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¢ Multiple scanning functions. Memory
channel lock-out is also provided.

* ALT—Automatic Lock Tuning—on 1200
MHz eliminates drift!

e 500 Hz CW filter built-in.

+ Packet radio connector.

¢ Interference reduction controis: 10 dB
RF attenuator on 2m, noise blanker, IF shift,
selectable AGC, all mode squelch.

¢ Other useful controls: RF power output
control, speech processor, dual muting,
frequency lock switch, RIT.

¢ Voice synthesizer option.

« Computer control option.

Optional Accessories:

* PS-31 Power supply « SP-31 Exiernai speaker

= UT-10 1200 MHz medule ® VS-2 Voice synthesizet
unit » TSU-5 Programmable CTCSS decoder

» |[F-232C Computer interface « MC-80A/MC-80/
MC-85 Desk mics » HS-5/HS-8 Headphones

* MC-438 Hand mice PG-28 Extra DC cable

KENWOOD

KENWOOD U.S.A.CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
P.O.BOX 22745, 2201 E. Dominguez Street

Lang Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2




DOUBLE

Stack today's rapidly expanding VHF/UUHF
action in your favor with the most advanced
design vet easy-to-operate FM dual banders
on ﬂleroad ICOM's IC-24002-meter/440MHz
or IC-2500 440MHz/1.2 GHz.

Their overlapping band ranges are great
for present use and future expansions, and
theJ_r wide array of impressive features
make your auto a double-mobile winner!

WIDEBAND COVERAGE.

The 1C-2400% range of 138-174MHz RX/
140-150MHz TX and 440450MHz RX/TX
includes NOAA weather reception plus
liberal overlap for MARS/CAP operation.
The innovative IC-2500 receives and
transmits 440-450MHz and 1240-1300MHz.

HIGH POWER RADIOS!

The 1C-2400 delivers 45 waits output
on two-meters, 35 watts on 440MHz. The
[C-2500) features 35 watts on 440MHz

NOW YOU
DON'T HAVE TO

10wattson 1.2GHz. Both

umts mclude selectable
r for working

u I statlons

FULL DUPLEX OP!RA'HOII

Both transceivers transmit on one band
while simultaneously receiving on another,
Both radios feature independent offsets for
each band It’s like having two separate radios
in one! Perfect for true telephone-style auto-
patching with a modern crosshand repeater!

SIMULTANEOUS DUAL BAND
RECEPTION.

Monitor both bands on the internal speaker
or add external speakers. Each band features
separate volume and squeich controls.

40 MEMORIES.

Twenty Tgfr band. Store frequencies, PL
tones and offsets for super-convenient
mohiling

PROGRMMMBI.E BAND AND
MEMORY SCANNING.

You set the Himits and select/lockout
preferred memories. ICOM's IC-2400 and

1C-2500 monit{)r the action. A %heer VHF/
UHF delight!

Additional features include: Priority
Watch. Monitor one channel’s activity
while operating on another frequency. Two
Call Channels. One on each band for

uick, single access to your favorite repeater.
Repeater Input Monitor Switch for
rapid checks of TX offset and evaluation of
direct range. Plus, an Optional Beeper
<;1 lently monitors any selected frequency or
ter for calls with your preselected
(, CSS subaudibie tone.

Double your bands with ICOM's new

1C-2400 or 1C-2500 mobiles!

ICOM America, Inc., 2380-116th Ave. N.E, Bellevue, WA 58004
Customer Service Holline (205) 454-7619
3150 Premier Drive, Sufte 126, Irving, TX 75063
{777 Phoenbx Pariway, Sulte 201, Aflarta, GA 30349
ICOM CANADA, A Divisicn of ICOM Amanca, Inc,
3071 - #5 Road, Unk 8, Hchmoml,B.C.VBXﬂ-%Canada

All stated specifications are subject ¥o ¢h without notice of tion.
AllICOM radios gwsuﬁ Fmanm%em Tmiting sw%
smissions. 24007

O
ICOM

First in Communications
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Others May Try to Imitate, But...

Only One Can Be The Best '

Advanced Elacirone Applic
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Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile - Navtes

It’s a lesson you learn very early in life. Many can be good, some may be better, but only one can be

the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 should be listed in
the amateur radio dictionary under
the word Versatile, One data con-
troller that can receive seven digital
modes, anid can be used with almost
every computer or data terminal.
You can even monitor Navtex, the
new marine weather and navigation-
al system. Don’t forget two radio
ports for both VHF and HF, and a no
compromise VHF/HE/CW internal
modem with an eight pole handpass
filter followed bv a limiter dis-
criminator with automatic threshold
control.

The internal decoding program
(SIAM™ feature can even identify
different types of signals for vou, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs is a terminal pro-
gram.

PC Pakratt Packet TX/RX Display

4 B5T-

Facsimile Screen Dlsblay

2 Software Support

While you can use most modem
ar comminications programs with
the PK-232, AEA has two very spe-
ctal packages available exclusively
for the PK-232...PC Pakratt with
Fax tor IBM PC  and compatible
computers, and Com Pakratt with
Fax tor the Commodore 64 and 128,

Each package includes a terminal
program with split screen display,
QS0 buffer, disk storage of received
data, and printer operation, and a
second program for  transmis-
sion/reception and screen display of
facsimile  signals. The [BM
programs are on 3 1/4" disk and the
Commodore programs are plug-in
ROM cartridges.

3 Proven Winner

No matter what computer or tet-
minal you plan to use, the PK-232 is
the best choice for a multi-mode
data controller. Over 20,000
amateurs around the world have on-
air tested the PK-232 for you. They,
along with most major LLS. amateur
magazines, have reviewed the PK-
232 and found it to be a good value
and excellent addition to the ham
station.

No other multi-mode controller
offers the features and performance
of the PK-232, Don't be fooled by
imitations. Ask your friends, or call
the local amateur radio store, We're
confident the PK-232 reputation will
eonvince you that it’s time to order
your very own PK-232,

Call an authorized AEA dJealer
today, You deserve the best you can
buy, you deserve the PK- 232,

Advanced Electronic

Applications, Inc.
P.O. Box C-2160
[.ynnwood. WA 98036
206-775-7373

AEA Retail $415.95
Amateur Net $349.,95




From Novice to Extra Class
Cushcraft has the antenna
you need.

Cushcraft offers high petform-
ance antennas to make every
phase of your ham radio activity
more satisfying. Wa have bean
creating innovative and exciting
new products for more than 35
years. Call or write for a free
copy of our full line antenna and
accessory catalog or see your
local dealer.

HOOMERS. The contest winners and distance
1acord holdars. Cemputer enbanced design tor
better gain, pattern ang strength. VHF and UHF
tradels for SSB, FM and other activities.

AINGO RANGER L. Still the wosid's favorite 2
metar, 70 em or 220 MHz omni antenna, with
more gain. Arnust far your FM or packet station.

FAST ACTION GAS TUBE LIGHTNING
ARRESTENS. Protectyourvaluable radioequip-

ment. High and fow power modals
with 50-239 or N connectors.

- 10, 18, 24 MHz

HOTATABLE iDIPGLE,
Mounts sasily on the sarme mast as
your fribander or other antennas,
Bi-directional pattern gives excal-
lent parformance, Madel D3wW.

AVAILABLE THROUGH DEALERS WORLDWIDE

CORPORATION

THE ANTENNA COMPANY

P.Q. Box 4680, 48 Perimeter Road, Manchester, NH 023108 USA
Telephone: 603-627-7877 / Telex: 4949472 / FAX 603-627-1 764

HF TRIBAND BEAM. A3. The
most popular compact 10,15,
20 reter beamn. 445, A high
perfarmance 18 long wide-
band boeam with all stainless
steef hardware. 40 meler add
on kits for each

aiaier

L “USHCRAF/SIGNALS,
magnatic mount mobile for 10
nmaters. An ideal companion to
the new 10 meter mulh mede
tigs. Mode! C528M.

4PF VERTICAL. Covering
1072, 15, 17, &0, =9, 40, g
#=fers.  Greal choice for
Novice o Exira class,

HNEW 10 METER 3 ELEMENT for the nov-
ice, technician or any ham who wants more
gain with a good front to back ratio. Modal
TEN-3

35 HALFWAVE 10,12, 15, 17, Z0METER
YERTICAL. Amazing DX performanie in a
small space without ground radials.  In-
cludes a solid state broadband impedance
matthing netwark. Model RS,

G YWALKER MONOQBAND. 10,12, 15and
20 meter Yagis for mare contacts, lass wait-
ing and a better signal. Prefarred by con-
testars and DX-Peditions.




...pacesetter in Amateur Radic

2m/70cm Dual Band HT

The new TH-75A Dual Band HT
from Kenwood is here now! Many
of the award-winning features in
our duat band mobile transceivers
are designed into one hand-held
package.

« Dual Watch function allows you o
monitor both bands at the same time.

& 1.5 watts on 2 meters and 70cm:

5 watts when operated on 12 VDC
{or PB-8 battery pack).

= Large dual muiti-function LCD
display.

= 10 memory channeis for each band
stores frequency, CTCSS, repeater off-
set, frequency step information, and
reverse, A lithium battery backs up
memories. Two memeries for “odd
split” operation.

2 Selectable full duplex aoperation,

o Extended receiver range:
141-163.995 and 438-449.995 MHz;
transmit on Amateur band only. (Modifi-
able for MARS and CAP. Permits reguired,
Specifications guaranteed on Amateur
bands anly.}

« ilses the same accessories as the
TH-25AT {except soft cases).

% Yolume and baiance controis,
plus separate squeich conirois on
top panel.

¢ Super easy-to-usel Forexample, to
recall memory channel, just push the
channel number!

¢ CTCSS encode/decode built-in!

e Automatic Band Change {ABC).
Automatically switches between main
and sub band when signal is prasent,

e Automatic offset seiection on
2 meters.

¢ Tone aiert sysiem for quiet moni-
toring. When CTCSS decode is on,
the tone alerf will function only when a
signal with the proper tone is received.

= Four ways to scan, including dual
memeory scan, with time operated or
carrier operated scan stop modes, and
priority alert.

= Automatic hattery saver circuit
#xtends battery life.

=Supplied accessories: Dual band
rubbes-flex antenna, PB-6 battery pack,
wall charger, belt hook, wrist strap,
water resistant dust caps.

Ciptionai Accessories

& PR-5 72V, 200 mAh NiCd pack far 1.5 W
output » BB-6 7.2 V. 600 mAh NiCd pack

e PB-7 7.2 V. 1100 mAh NiCd pack « PB-8

12 V.800 mah NICd for 5 W output » FBE-G 72V,
600 mAh NiCd with built-in charger  BC-i0
Carmpact charger  BC-1 Rapid charger

speciications and prices subject 1o change without notice or obligation,
Complere seivice manuals are avadable for all Kenwaod ransceivers and most acoessories

Two in the Hand!

s BT-H 6-cell AA battery case » DC-1/PG-2Y
1C adapter « HMEC-2 Headset with VOX
and PTT+ 8C-22 and SC-23 Softcase
e SMC-30/31 Speaker mics. » WR-1 Waler
resistant bag.

KENWOOD

KENWQOOD U.S A CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
PO, BOX 22745, 2201 E. Dominguez Street
l.ong Beach, CA S0801-5745

KENWOOD ELECTRONICS CANADA INC.

P.O.BOX 1075, 9589 Gana Court
Mississauga, Ontario, Canada L47 4C2



...pacesetter in Amateur Radio

“DX-citing!”

E ﬁm g% f@ i } Compact high periormance HF transceiver  » Duai SSB IF filtering
B JF =5

L ST ; A huiit-in SSB filier is standard. When an
%5 with general coverage receiver optional SSB filter (YK-88S of YK-BESN) is

Kenwood’s advanced digital know-how = Superior receiver dynamic range installed, dual filtering is provided.
brings Amateurs world-wide “big-rig” Kenwoad DynaMix™ high sensitivity direct ¢ AMTOR compatible
performance in a compact package. We mixing system ensures true 102 dBreceiver = Adjusiable dial torque
call it “Digital DX-citement”—that special dynamic range.{300Hz bandwickthon20m} = 100 memory channeis
feeling you get every time you turn the = 100% duty cycle transmitter Frequency and mode may be stored in
power on! Super efficient cooling permits continuous 10 groups of 10 channels each. Split fre-
& ;overs All Amateur bands key-down for periods exceeding one hour. ruencies rmay be stored in 10 channels
General coverage receiver tunes from RF input power is rated at 200 W PEP gn for repeater operation.
100 kHz—30 MHz. Easily modified for SSB, 200 W DC on CW, AFSK, FM, and 110« TU-8 CTCSS unit (optionai)
HF MARS operation. W DC AM. (The P3-50 power supply is s Buperh interference reduction
¢ Direct kevhoard entry of irequency needed for continuous duty.) IF shift, tuneable notch filter, noise blanker,
« &All modes built-in s Built-in automatic antenna tuner all-mode squetch, RF attenuator, RIT/XIT,
USB, LSB, CW AM, FM, and AFSK. Mode foptionail. Covers 80~10 meters. and optionat filtters fight (AIRM.
selection is verified in Morse Code. + 8 IF filter tunctions ¢ MC-435 UP/DOWN mic. inciuded

& ¥S-1voice synithesizer (optionai) & ¥0X, full or semi break-in CW & {omputer interiace port

= AT-440 internal auto. antenna tuner (BOm ~ 0m 88SN 2.4 kHzA B kHz SSB filters » MC-60ABSBE -
® AT-250 external auto. funer (160 - 10 m) desk microphones * MC-55 (8P mobile micro- o
e AT-130 compact mobile antenna funer (160 m ~ phone ® HS-4/5/6/7 headphonas ¢ SP-41U50/450 ¢

Kenwood
takes you from
HF to OSCAR!

'KENWOOD

10 my e [F-232CAC-10 level translator ard maodem mobile speakers = MA-5/vP-1HF 5 band mobile KENWOOD U.S.A. CORPORATION

1 kit ® PS-50 heavy duty power supply ® P5-430/ helical antenna and bumpear mount » TL-9224A OMMUNICAT, T PMENT GROLUP
PS30 DC power supply: . SP-4BQ external 2 kw F’EP‘Iinear amplifier « 8M-2Z0 station monitor g.O. BOX, 2%74|502331 EESgDErgg!grei Street
sneaker » MB-430 mobile mounting bracket {no pan display) * VS-1voice synihesizer Long Beach. G A 00805745

= YK-8BCHBECN 500 Hz/270 Hz CWilters « YK-88%- @ TU-8 CTCSS tone unit @ PG-2C exira DC cable. KENWOOD ELECTRONICS CANADA INC.

Complete service manals are aveilable tor all Kenwood transcevers and most accessones PO BOX 1075, 959 IGana Caurt
Specications and prces are sulyect fo change withoul notice or obligation. Mississauga, Ontario, Canada L4T 4C2
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MARSHALL QUIAT, AGEX, 1580 Lincoin St. Suite 440
Denver, CO 80203 (303-830-6656)

Vice Director: William M. Sheffield, KGQaJ,

1444 Rosiyn St, Denver, CO 80220 (303-355-2488)

Southeastern Division

FRANK M, BUTLER JR, W4RH

323 Elliott Rd, SE, Fort Walton Beach, FL 32548,
(904-244-5425)

Vice Director; Mrs Evelyn Gauzens, WAWYR
2780 NW 3rd 51, Miame, Fl. 33125 (305-642-4139}

Southwestern Division

ERIED HEYN, WASWZO, 962 Chevenne St
Costa Mesa, CA 92626 (714-549.8516)

Vice Director: Wayne Overbeck, NENB

14021 Howland, Tustin, GA 92680 (714-721-6178)

West Gulf Division

JIM HAYNIE, WB5JBP, 3228 Newcastle Dr
Dallas, TX 75220 (214-352-6180) home;

4515 Prentice St, Suite 112, Dallas, TX 75206
(214-366-7710} business

Vice Diractor: Sam C. Sitton, KV5X, 2003 Jamestown
Ct, Ardmore, OK 73401

*Executive Committee Member
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Section Managers of the ARRL

Reports Invited: The ARBL Board of Directors (see list at left) determines the policies of ARRL.
The 15 divisions of the League are further arranged into 9 administrative “sections,” aach
headed by an elected Section Manager. Your SM welcomes reports of club and individual
activity. ARRL Field Organization appointments are available covering a wide range of Amateur
Radio volunteer interests. Whatever your license class, your SM has an appointment available.
Check with your M {below) for further information.

Atlantic Division
Delaware

Fastern Pennsylvania
Maryland-DC
Southern New Jersey
Waestern New York
Wastarn Pannsylvanta

Central Division
itlincls

indiana

Wisconsin

Dakota Division
Minnesota

North Dakota
South Dajota

Delta Division
Arkansas
Loulsiana
Mississiop!
Tennesses

Great Lakes Division
Hentucky

Michigan

Cihig

Hudson Division
Eastorn New York
NYC-Long island
Northarn New Jorsey

Midwest Division
lowa

Kansas

Missourf

Nebraska

New England Division
Connecticut

Eastarn Massachusaits
Maine

New Hampshire

Rhode Isiand

Vermont

Wastern Massachusetts

Northwestern Division
Alaska

Idaho

Montana

Oragon

Westarn Washington
Eastern Washington

Pacific Division
East Bay

Navada

Pacitic
Lacramento Valley
San Franclsco
San Joaquin Vallay
Santa Clara Valley

Roanoke Division
North Carolina
South Carclina
Virginia

Wast Virginia

Walt Dabell, KD3GS, Rte 2 Box 267, Greenwood 19950 (302-349-4271)

Kay C. Craigie, KC3LM, 5 Faggs Manor Ln, Paoli 19301 (215-993-9623)

Kenneth Cohen, NI3F, 7403 Hickory Lag Cir, Columbia, MD 21045 (2301-381-7883)
Richard Baier, WA2HEB, 1226 Audubon Dr, Toms River 08753 (201-270-9292)
Willlam Thompson, W2MTA, RD 1—Reck Rd, Newark Valley 13811 (607-642-8930)
John Fleming, NO3M, 148 Mayiair Dr, Pittsburgh 15228-1144 (412571-0578)

David Carison, AASD, PO Box 123, South Elgin 60177 (312-741-6003)
Bruce Woodward, WSUMH, 8208 Bramshaw Rd, Indianapolis 46220 (317-251-5606)
Richard R. Regent, KSGDF, 5003 South 26th St, Milwaukee 53221 (414-282-0312)

Gieorge E. Frederickson, KC@T, AR #2—Box 352, South Haven 55382 (612-558-8312)
Roger “Bill” Kurtti, WCAM, Aural Houte—Box 34, Rock Lake 58365 (701 -266-5646)
Roland Cory, WOYMB, 1010 7th 51, W, Mobnidge 57601 (805-845-2400)

Bob Harmon, WSSEP, Bt 1, Box 219, Winslow 72959

John M. Wondergem, K&KR, 600 Smith Dr, Metairie T0005 (504-837-1485)

Vessen ''Buich” Magee, KFSDE, 2120 Belvedere Dr, Jackson 39205 (601-373-4325)
Harry Simpson, W4MI, 1830 Macaulay Ave, Memphis 38127 (801-357-8148) .

John A. Thernes, WMA4T, B0 Locust Ave, Covington 41017 (606-331-0331)
George E. Race, WBBBGY, 3865 Gibbs Rd, Alblon 49224 {517-531-4758)
John P. Haungs, WABSTX, 10615 Thornview Dr, Evendale 45241 (513-563-7373)

Paul 5. Vydareny, WB2VUK, 259 N Washington, North Tarrytown 10591 (914-831-7424)
Walter M. Wenzal, KA2RGI, 373 Fiftesnth St, West Babylon 11704 (516-957-5728)
Richard 8. Moseson, NW2L, 19 Linden Ave, Bloomfield, 07003 (201-680-1585)

Robert W, Walstrom, WREJ, 7431 Macon Dr NE, Cadar Rapids 52402 (318-393-8982)
Hobert M. Summers, KBBXF, 3045 North 72nd, Kansas City 66109 (313-289-1128)
Bill McGrannahan, KOORH, 4826 Jarboe, Kansas City 64112-1335 (816-561-0730)
Yern J. Wirka, WBAGQM, 3106 Vinton, Omaha 68105 (402-341-4572)

Caesar Rondina, N1DCS, 5 Bailey Dr, Wast Haven 06518 (203-934-2477)

Barry Paorter, KB1PA, 47 Erin Rd, Stoughton 02072 (517-341-2639)

Clyde E, Bonestesl, Jr, WA2ERT, PO Box 14, Birch Harbor 04613 (207-963-7192)
William Burden, WB1BRE, 11 Sriand, Nashua 03063 (603-889-9322)

William Foss, KA1JXH, 70 Maylair Rd, Cumberland 02864 (401-334-3058)

Jonathan Maguire, N1CQE, RFD 1 Box 7500, Poker Hill Rd, Underhill 05489 (802-899-4045]
Willlam C. Voedisch, W1UD, 240 Main 8t, Leominster 01453 (508-534-6256)

Dianne Lee Marshall, AL7FG, One Dog Path, Ester 99725 (907-479-5819)
Con Clower, KAZT, 5103 W. Cherry Ln, Meridian 83842 (. 88-7020,

A. F. “Pote"” Paters, KF7R, Bte 38, Box 2017, Lvingston 59047 (406-222-2601)
Randy Stimson, KZ7T, 9820 SW Inglewoed St, Portland §7225 (503-297-1175)
Mary Lewis, W7QGP, 10352 Sand Foint Way NE, Seattle 98125

Tom Plaisance, KC7PH, 107 N 37th Ave, Yakima 98902 (509-966-4612)

Bob Vallio, WRGQ, 18655 Sheffield Rd, Castro Valley, CA 84546 (415-537-6704)
Josaph D. Lambert, W8IXD, PO Rox 1201, Boulder City 83005 (702-284-0505)
Wayne Jones, NHEGJ, PO Box 794, Wahiawa, HI 96786 (808-621-5316)

Jettie Hill, W6RFF, 306 St Charles Ct, Rossvilla, CA 85661

Richard Wilson, KELAN, PO Box 4212, San Rafael, CA 94913

Byron Smith, WAGYLE, 269 § Bilva 8t, Tulare. 93274

Glenn Thomas, WB6W, 554 Simas Dr, Milpitas, CA 85035 (408-263-9450)

W, Reed Whittan, AB4W, 1208 Oxiord Place, Cary 27511 (919-467-7464)

Charles E. Moeller, N4FVL), 116 Willow Winds Dr, Columbia 29210-4454 [{803-772-1188)
Claude Foigley, W3ATQ, 135 The Maine, Willamsburg 23185 (804-253-0658)

Karl 8. Thompson, KBKT, 5303 Pioneer Dr, Charleston 25313 (304-776-4352)

Rocky Mountain Division

Coloratio
New Mexico
Litah
Wioming

Southeastern Division
Algbama

Georgla

Northern Fiorlda
Bouthern Florida

Puerto Rico

Virgin Islands

Southwestern Divigion
Arizona

Los Angeles

Orange

San Diago

Santa Barbara

West Gulf Division
North Texas
Oklahoma

Sewrth Texas

West Texas

Edith Sheffield, KAMMQA, 1444 Raslyn St, Denver 80220 (303-355-2488)

Joe Knight, WEPDY, 10408 Snow Heights Bivd, NE, Albuguerque 87112 (505-299-4581)
Richard Fisher, NS7K, 1510 Calia Way, Layton 84041 (801-544-1828)

James E. Raisler, N7GVV, 1102 East bth &t, Gilleite 82716 (307-686-0794)

James M, Spann, Jr, WO4W, PO Drawer X, Demapolis 26732 {205-289-1400)
Edmund J. Kosabucki, K4JNL, 5525 Perry Ava, Columbus 31509 (404-322-2856)
Royal V. Mackey, N4ADI, 161 Shell Point W, Mailland 32751 (407-644-5905)
Richard D. Hill, WA4PFK, 12380 Nw 30 St, Sunrise 33323 (305-572-3172}
Alberto L. Valldejuli, WP4(SG, V-11 19th Si, Berwing Estates, Rio Piedras 00924
Ronald Hall, Sr, KP2N, PO Box 3987, St Thomas 00803 (809-774-4740)

James E. Swalford, W7FF, 5906 W Miramar Dr, Tueson 85715 (602-298-7793)

Phineas J. lconbice, Jr, WEBF, 19323 Halsted St, Nerthridga, CA 51324 (818-345-3188)
Joe H. Brown, W6UBQ, 5444 La Sierra, Riverside, CA 92505 (714-5087-8384)

Arthur R, Smith, WBINI, 4515 Melisa Way, San Diego, CA 92117 (619-273-1120)
Thomas 1. Geiger, W2KVA, 428 E Grant 51, Santa Maria, CA 93454 (805-966-1359)

W. W. "Dan” Dansby, WEUR!, 5805 Walla Ave, Fort Worth 76133 (817-202-5(19)
Joseph Lynch, N6CL. PO Box 73, Oklahoma Clty 73101 (405-528-66825)

Arthur A. Ross, WSKR, 132 Sally La, Brownsville 78521 {512-831-4458)

Amelia “Milly*” Wise, WS50VH, 8516 Mt Scott, €I Paso 75904 (915-751-4160)



THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radio Relay Loague, inc, is a
noncommercial association of radio amateurs,
organized for the promation of interest in Ama-
teur Radio commaunication and expertmentation, for the
establishment of networks to provide communications in
the event of disasters or other emergencies, for the
advancement of the radio art ard of the public welfare,
for the represantation of the radio amateur in legislative
matters, and for tha raintenance of fraternalism and a
high siandare of conduct, !

ARRL s an incorporated asscciation withaut capital
stock chartered under the laws of the State of
Connecticut, ang is an exempt arganization under Section
50{c){3} of the Internal Revenue Code of 1986, Its affairs
ara governed by a Board of Direciors, whose voting
members are electsd overy two years by Ihe general
membership The ofiicers are elected of appointed by the
Directors. The Leaque s noncommerciai, and no ona who
could gain financially from the shaping of its affairs is
eligible for membership on its Board,

“Of, by, ard ior the radio amateur,” ARRL numbers
within its ranks the vast majority of active amateuss in the
natich and has a proud history of achievement as the
standard-bearer in amateur affairs.

A bona fide intarest in Amateur Radio is the only
essantial qualification of membarship; an Amateur Radio
license is not a prerequisite, although full voting member-
ship is granted anly to licensed amateurs in the US.

Membership inquiries and general carrespondence
should be addressed to the administrative headquarters
at 225 Main Street, Newington, GT 06111 USA.
Telephone: 203-666-1541 Telax: B50215-5052 MO,

MCI MAIL (electronic mail system) iD: 215-5052
FAX; 203-665-7531 {24-hour direct ling)

Canadian membership inquiries and correspondence
should be directed to CRAL Headquariers, Box 7009,
Station E, London, ON N5Y 449, fel 519-660-1200.

Founding President

Hiram Percy Maxim, W1AW (1869-1936)

Officers

President: LARBY E. PRICE," W4RA
PQ Box 2087, Statesboro, GA 30458

First Vice President: JAY A, HOLLADAY,* WBEJJ
5128 Jessen Dr, La Canada, CA 91019
(818-790-1725)

Vice President: GEORGE WILSON 1II, W4QYI[
1649 Griffith Ave, Owensboro, KY 42301
{502-926-1122)

Vice President: CLYDE O. HURLBERT, W5CH
501 Giuli Landing Resaort, 1130 West Beach RBivd,
Biloxi, MS 39530

International Affairs Vice President: TOD OLSON,
K@TO, 292 Heather Ln, Long Lake, MN 55356
(612-473-8478)

Executive Vice President: DAVID SUMNER,” X172

Secretary: DAVID SUMNER, K122

Treasurer: JAMES E. McCOBB JR, K1LLU

Staff
Washington Area Coordinator
Perry F. Williams, W1UED
Publications
Manager: Paul L. Rinaldo, W4R!t
Depuly Manager: John Nelson, W1GNG
Advertising Department
Vacant
Circulation Department
Debra Jahnke, Manager
Katherine Fay, KATUGB, Deputy Manager
Production/Editerial Department
E. Laird Campbell, WICUT, Manager
Mark J. Wilson, AA2Z, Deputy Manages
Technical Department
Charles L. Hutchinson, K8CH, Manager
Gerald L. Hall, K1TD, Deputy Managsr
Membership Communications Services
Manager: John F, Lirdhalm, W1XX
Reguiatory Information Department
Thomas R, Hogerty, KC1J, Manager
Field Services
Manager: Richard K, Palm, K1CE
Deputy Manager: Luck Hurder, KY1T
Administrative Services
Accounting Manager: Mary B, Basch, KA1UGC
Purchasing/Oifice Services Department
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Bart J. Jahnke, KBONM, Manager
Asggistant to the Executive Vice President
Roboert Schetgen, KU7G
Counsel

Christopher D. Imlay, N3AKD
*Executive Committee Member

“It Seems to Us

»”

Bioeffects

This month, we're pleased to have in QST
an article that we hope will shed some light
on a subject of considerable discussion recent-
ly: suspicions that there may be a link between
exposure to electromagnetic energy tincluding,
but not limited to, radio-frequency energy) and
certain effects on human health. With as-
sistance from a number of others who are in-
terested in this subject, Dr Ivan Shulman,
WC2S, has worked hard to put the matter into
perspective; you can see the results of his labors
beginning on page 31,

While no cause-and-effect (causal) relation-
ship between low-level RF exposure and
health risks has been established, Dr Shulman
makes a number of common-sense recom-
mendations for minimizing exposure that we
all should consider. Nearly all amateur oper-
ation falls well within existing standards for
RF exposure; however, it may be that the
present standards do not preclude all harmful
effects in all circumstances. We encounter

proven health risks every day as we go about
our lives, 5o there is no reason to be especially
concerned about data that merely points to
the desirability of further research. On the
other hand, in the absence of conclusive
results and all other things being equal, pru-
dence suggests that we avoid unnecessary ex-
posure. We've been counseling this approach
for some time in the League’s technical pub-
lications. ‘

Media reports of epidemiological and
laboratory research often lead pecple to con-
¢lusions about causai relationships that are
not supported by the researchers’ work, When
that happens, it’s only natural for anyone
who feels threatened by these inaccurate
reports to react defensively. Let’s remember
that in such instances our quarrel is not with
the researchers who conduct responsible and
dispassionate investigations; they all wear
white hats.—David Sumner, K1ZZ

The WARC Bands

We're going to let you in on a little secret
that sorme members would rather we kept to
ourselves: the new bands at 10, 24, and espe-
cially 18 MHz are terrific!

This writer is old enough to remember
when there was plenty of room in the 40-meter
band for CW ragchewing, almost any time
of the day or night. It didn’t take an amplitier
or a big antenna to join in the fun; 100 watts
and a dipole put you on a par with just about
everyone else. Since those ‘‘good old days,””
increased activity on phone, RTTY, and other
data modes has taken its toll on 40-meter CW.
Fortunately, the 10-MHz (30-meter) band is
a tailor-made alternative for the CW hound
and alse provides a natural propagation
bridge between 7 and 14 MHz for packet net-
working,

The 24-MHz band became ours in June
1985, when sunspots were but a fond
memory; without sporadic-E propagation, the
band-warming night would have been a bit
of a dud. As conditions improved and
12-meter skyhooks came to grace more
antenna farms, the faithful denizens of the
band discovered that it was open a /ot more
than our old favorite, 10 meters. Here, rare
DX stations are given a respite from the con-
stant pileups and are able to enjoy a relaxing
chat—reason enough, perhaps, for 12-meter
explorers to keep their discovery under wraps!

Our new 18-MHz band, available to US
amateurs only since January 31, has come
into its own much more quickly than its two
WARC-79 predecessors. Strategically posi-

tioned between the overburdened 20-meter
band and the exciting, but fess reliable 15
meters, in its first few months 17 meters
already has proven its worih to thousands of
amateurs. As more antennas designed for
18 MHz come into use, it is rapidly becoming
4 “mainstream’* amateur band— but, like the
ather WARC bands, without the weekend
contest activity that some hams would prefer
to avoid.

Internationally, the 18- and 24-MHz allo-
cations became exclusively amateur on July 1.
Some Fixed Service stations can still be heard
operating, and a little patience will be called
for as administrations gradually get around
o moving these stations to new assignments.
As for 10 MHz, we share the band on a
secondary basis and must continue to give
priority to Fixed Service stations in other
countries. In recognition of this secondary
status and consistent with IARDJ Region 2
policy, it has been ARRL policy to not give
credit for 10-MHz contacts toward operating
awards. Jfust after this issue poes to the
printer, the 1ARU Region 2 Conference in
Orlande will be considering a modest relax-
ation of this prohibition.

When the new WIAW bulletin transmitters
come on line, we expect to make full use of
the new WARC hands. The new antenna farm
includes two sets of monoband Yagis for the
new bands, one for bulletins and one for
general operating. 1f you have trouble hearing
WIAW on the traditional bands, take a [isten
on 10, 18, or 24'—David Sumner, KI1ZZ
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OUR COMPLETE
LINE OF PORTABLE
POWER TOOLS

“ When you're talking Yaesu handhelds, power takes on many
£ meanings.
] Like maximum RF output. Sophisticated microprocessor
contral. Deceptively simple operation. Even cost savings—as
most accessories are interchangeable throughout the line.
Added up, it's no wonder amateurs choose Yaesu HTs more
than any others. M .

FT-470. DUAL-BAND OPERATION PERFECTED.

2 meter and 4320-450 MHz. 42 memories.
Simultaneous receive of both bands. Dual VFOs
each band. PL encode/decode. Paging feature.
DTME autodialer (10 memories, 15 digits {
each). Auto repeater shift. Scanning features. §
Auto power-off. Battery saver. Extended re- @
ceive. Audible command verification. Keypad §
and rotary-dial frequency entry. Batiery '

packs available from 2.3 to 5 watts. Maore.

FT-411 SERIES. MAXIMUM
SINGLEBAND PERFORMANCE.

_ 2-meter FT411 and 440-MHz FT-811. 8

9 memories. Dual VFOs. PL encode/decode. §

MF autodialer (10 memories, 15 digits each). Auto  §

repeater shiff. Scanning features. Auto power-off. Battery 4

saver. Extended receive. Audible command verification. Key- d

pad and rotary-dial frequency entry. Many battery packs ]
48 available, from 2.3 to b waits. More.

SNSY  FT23R SERIES. SMALL, SMART, RUGGED.

\ ¢-meter FT-23R, 220-MHz FT-33R, and 440-MHz

B FT-73R. 10 memories (7 store odd splits). Memory scan at 2

B\ frequencies per second. High/low power switch. LCD power

& output and “S™"-meter display. Many PL features. Auto-

B\ batiery saver. Aluminum-alloy case. Waterresistant seals.
A Many battery packs available, from 2 {o 5 watts. More.

' Want more information? Call (800) 999-2070
toll-free. Or ask your dealer about Yaesu’s FT-470,
FT-411 and FT-23R Series handhelds. The power
in handheld performance.

YAESU USA 17210 Edwards Road, Cerritos,

CA 90701(213) 404-2700. REPAIR SERVICE:
(213) 404-4884, PARTS: (213) 404-4847

YAESU

Prices and specifications s 't to change without notice. PL is a registered trademark of Motorola, Ine., Specifi-
cations guaranteed only within atnateur bands,




"UP FRONT in ]S
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Pass it on: Thirteen-year-old Adam Vernia, WUBY, has
a good friend, Jim Jones, N9DIX. Jim had a debt he

W4FRU honored: John Parrott, WAFRU (), past desired to repay. When he heard that Adam had to
chairman of the ARRL DX Advisory Committee, was share radio time and equipment with his father, NTBG,
presented with this appreciation award for his Jim saw the opportunity to put his Drake Twins to
outstanding service to Amateur Radio, the League and work. }im had an Elmer who gave him a complete
the DX community. Roanoke Division Director John station, but only if he promised to return the favor
Kanode, N4MM, made the presentation at the Raleigh someday. Tim Barton, KAGWOW, who sent in the info,
Amateur Radio Society’s North Carolina hamfest. is confident Adam will continue the tradition, (photo
NTOG)

Code, not crack was the theme for the 1200 members
of the Radio Club of Junior High School 22. They

Irish towers: Here's the scene from the operation of joined with a coalition of 29 other community groups
EJ1ID from Dalkey Island, near Dublin, during the IARU and corporate sponsors all working in support of the
HF World Championship in July. The multiop team Drug Alcohol Rehabilitation Education (DARE) program’s
nietted over 2200 contacts. The stone tower is one of a annual march through Manhattan’s Greenwich Village.
series of Martello Towers that were built in the UK Joe Fairclough, WB2JK] (r), said keeping youngsters
and Ireland in preparation for an invasion by busy planning for the antidrug parade, plus the club’s
Napoleon. The group reports that nowadays the towers regular ham radio activities, leaves very little time for
make very convenient antenna supports. Pictured are the lure of drugs. Joe reports that the message of the
{l-r) EI2GB, E17CC, EI2CA, EI6EW and EI6COB. The EJ march was best summed by 14-year-old Ralph Vasquez,
prefix is the only alternative to El in Ireland and is KB2HVR: “Anybody who's got a microphone at their
reserved solely for use on offshore islands. (photo mouth doesn’t have time to he sticking a needle in
EISDD their arm.” (photo Steve Revco)
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Team efforts: Here's the new 288-page FCC Rufe
Book, the cuimination of work done by the ARRL
Board’s Part 97 committee and a team of editors
headed by Rick Palm, K1CE. Other nrew editions along
the licensing front are Tune in the World with Ham
Radio and separate Technician and General Class
License Manuals. Coming in November: The 7990 ARRL
Handbook. For more information, see the ARRL
Bookshelt listing elsewhere in this issue.

Chak’s shack; Blind ham R. Chakravarthy, VU2TTC, of
Paithambadi, India, is an avid DXer and award hunter.
He has DXCC, with over 260 countries confirmed,
Worked All Zones, Worked the Equator and five-band
WAC awards. Besides award hunting, Chak is host to
many hams visiting India. Presently, his target is 30,000
QSOs per year. Chak would like to acknowledge
P1TZK and DITUS for getting him on five bands with
the FT-7; his QSL manager, W8XM: and YBSBEE and
YB5BEH for help with his antenna experimentation.

Special cancellation: The morning of the WIAW
rededication ceremony, stamped envelopes bearing a
15-cent Progress in Electronics and two 5-cent Amateur
Radio stamps were hand canceled by the US Postal
Service with a special League 75th anniversary
cancellation. This memento is available for $3.00
postpaid from H(Q; order “Special WIAW postal
cancellation.” {photo AA2Z)

Studio code: Loraine McCarthy, N6CIO {I), narrates
the new Tune in the World with Ham Radio code tapes
at D & K Sound Services. An 1BM® PC provided keying
signals to drive a code-generation circuit designed by
ARRL Lab Engineer Ed Hare, KATCV. On the right is

D & K Sound Services Recording Engineer Dan
Kritwitsky. Read more about N6CIO in the QST Profile
elsewhere in this issue.
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League Lines

FCC has reaffirmed its reallocation decision of 220-222 MHz in General Docket 87-14. In so doing, FCC denied
700 petitions for reconsideration. See the Happenings column of this issue for more information.

Alfred Sikes, Sherrie Marshall and Andrew Barrett were confirmed by the Senate on August 4 as FCC Commis-
sioners. Sikes was sworn in as Chairman of the FCC on August 8 for the term expiring June 30, 1993. Marshall
was sworn in on August 21 for the term expiring June 30, 1992. Barrett is expected to be sworn in September 15,
and his term will expire June 30, 1990. See ihe Sepiember Happenings column for more information on the new
Commissioners.

According to United States Postal Inspector Martin T, Biegelman of Hicksville, New York, a Federal Grand Jury
in the Eastern District of New York indicted Michael D. Harrison, WB2PTI, of Oceanside, New York charging
30 counts of mail fraud. According to the indictment, Harrison, also known as ““John McNamara,” and **Mike
Hanson,” *‘did knowingly and willfully devise and intend to devise a scheme. . .to defraud and to obtain money
by means of fraudulent pretenses...and for the purpose. . .did use the mails.”” It is stated that Harrison took out
advertisements in several magazines under the name of Atlas Radio, Inc, and offered for sale Uniden products.
The money for the orders was received, but the merchandise was never shipped, according to the indictment.

The next ARRL open house will be held Saturday, November 4 from 10 AM to 4 PM. Come and tour HQ and
the newly renovated WIAW,

Don’t forget that the Jamboree-on-the-Air (JOTA) will be held the weekend of October 21-22. Call your local
Girl or Boy Scout councils (See the White pages of the phone book) to invite Scouts to your station. For details
on how you can involve youth in our great hobby through the JOTA, see this month’s Contest Corral and
contact the Educational Activities Branch at HQ.

From the FCC comes word that a complaint of harmful interference to the Amateur Radio Service has been
lodged by the Commission with the Ministry of Posts and Telecommunications, Beijing, China. A station in the
vicinity of Hangzhou operating on 14,188.5 kHz has been causing interference throughout much of the 20-meter
band. The complaint was prompted by reports from ARRL Interference Reporting System {AIRS) volunteers.

During the first half of 1989, the ARRL ()SL Bureau sorted and mailed approximately 1.7 million cards
(weighing over 5'2 tons) to overseas QSL bureaus.

Attention contesters: The Contest Branch at ARRL HQ can now accept entries on floppy disk for the ARRL
November Sweepstakes and other ARRL sponsored contests. The disk must be an MS DOS formatted disk, either
5% or 3V2 inch, and the log information must be in true ASCII format. The summary sheet must also be in true
ASCII format, although paper summary sheets are preferred. The log file should take on the same layout as the
official forms and must contain the band, date, time on/off, time in UTC, exchange sent and received,
multipliers and points. Each contest in which you participate must be submitted on a separate disk.

If you are planning a trip to a foreign country (other than Canada) and you are interested in the possibility of
operating your ham rig there, you must apply for a permit even if that country holds a reciprocal operating
agreement with the US. Remember that many countries require at least a 4-6 week lead time for processing permit
requests and you will be required, in most cases, to pay a licensing fee. Some countries do offer walk-in
processing. You may obtain permit requirements and other information for the country you are visiting from the
Regulatory Information Department at HQ. An SASE with two units of first-class postage is required for each
country requested.

US amateurs visiting Canada should remember that the US shares an automatic reciprocal agreement with
Canada, and this makes your FCC license valid in Canada as long as the original license is carried. Should you
have difficulty getting your equipment through customs, tell the customs officer to refer to Memoranda D2-1-1
(page 7) and D19-4-2 (page 4). This will remind him or her that you can take your equipment into the country as
a part of your personal baggage. You will also need to declare your equipment by completing US Customs Form
4457 so that you won’t have to pay a duty tax when entering the US,

Nagesh Upadhaya is seeking detailed reports of a communications blackout that took place between 0100 and
0500 UTC on August 16. Please send reports of your observations to him at: Tech Physics, ISAC, Bangalore-17,
India.

David Chase, KY7B, has submitted his application for the very first VUCC award above 300 GHz. David used
laser emissions on a frequency of 678 GHz (442 nanometers), and earns a plaque for this accomplishment.
Plagues are offered to the first five qualifiers for laser VUCC.
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US-Soviet Radio Relations

Thaw in the Arci

tic

The inspiring story of the first joint US-Soviet
Amateur Radio operation.

By Wallace Kaufman, KC4EBX

Rte 5, Box 118
Pittshoro, NC 27312

fficially, owr purpose was to
O commemorate the 1934 rescue of

the crew of the freighter
Cheluskin, ice bound in the Soviet arctic
near Ayon Island. Through the efforts
of the famous Soviet radio operator
Ernst Krenkl (RAEM), aided by Ameri-
can fliers, mechanics and radio opera-
tors, the crew was saved.

When we met on Ayon Island 55 years
later, Soviets and Americans together
hoisted a toast to the man whose vision
had sparked our trip: Jacob Makhinson,
NE6NWP. Although the original idea of
the expedition had come from Valery
Shinevsky, UAGKK, we all knew it
would have been impossible without
Jacob—the “@°” in our call sign.

Jacob Makhinson is a native of
Latvia, a once-independent state
annexed by Stalin. He left the Soviet
Union as a refugee in the late 1970s,
before the beginning of glasnost and
perestroika. After eight months of plan-
ning and negotiation, we Americans
became his return by proxy.

it may have suggested a ““Soviet
propaganda coup” to (able News Net-
work, but it was a perestroika party for
us.! And for thousands of radio
amateurs around the world last April, it
meant exchanging greetings with US@SU,
the first joint US-Soviet operating acti-
vity from the USSR.

For five Americans, the central ques-
tion was just how much freedom would
we really have? Could we, in a country
known to Americans for its secrecy and
its restrictions on speech and movement,
do and say what we pleased? Could we
get on the radio and tell anyone—any-
where in the world—what we saw and
how we feli?

A toast offered our first night in
Moscow, by Sergei Bartyashevich,
UABIA, showed us that we were on more
than an ordinary DXpedition: *“*For many
vears,”” Sergel said with his glass held out

Notes appear on page 16.
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A well-insulated Wallace Kaufman coils
coaxial cable as the station is taken down
in — 40 degree weather (photo WEMKB)

Valery, UAEKK, runs them on CW at
USASU. The proficient Soviet operators
handled the bulk of the CW operating.
{photo WBMKB)

to us, **Russian radio operators have
waited and dreamed of getting together
with Americans. For all that time you
have been only voices on our radios.
Now we can sit at the table with you and
talk face to face.”

Tangled Up in Reams

As do almost all visitors to the Soviet
Linion, we arrived first in Moscow. We
immediately encountered the first of

Expedition members leaving Ayon Island by Aerofiot helicopter with reindeer antlers
presented by villagers as souvenirs. (photo KC4EBX)
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Expedition members at the end of the operation with the official flag. (photo WEMKE)

many paper hurdles—about tickets,
about vehicles, about passenger lists,
about bringing in and taking out equip-
ment. The custorns bureaucracy had not
heard of us and didn’t know of any letter
authorizing us to bring in radio equip-
ment. There we sicod at the customs
. counter with two huge carts of bags,
boxes and trunks, including two ampli-
fiers and three transceivers. {The anten-
nas hadn't made the London transfer,
and we were instructed to come back
tomorrow and look for them in the
Acroflot lost-and-found rooms.)

Fortunately, we were greeted at cus-
toms by a half dozen Soviet hams. They
jawboned a series of customs officers
and visited a few offices. The letter of
authorization never appeared, but irate
citizens prevailed over the bureaucracy
as they would time and time again during
our stay. Whatever glasnost has achieved,
the USSR still is burdened by habits
demanding a record of everything citizens
and visitors do and say. It fell to our
hosts and sponsors to budge the bureau-
cracy. The Iron Curtain has parted faster
than the paper curtain.

S0, while officialdom seemed to be
trying to tefl us our mission was impos-
sible, our hosts acted as if the whole
couniry was at our command. We had
become part of glasnost.

Moscow was 50 lavish in hospitality—
long nights of cating and drinking
toasts—we looked forward to a more
Spartan existence in Pevek, our
stopping-off point before Ayon Island.
But Pevek, a town of 15,000 people
located some 4000 miles east of Moscow,
was primed to host not only the first
Americans ever granted permission to
operate on Soviet soil, but the first
Americans to come to town!

A bright red and blue banner foretoid

what was to come: “Welcome Dear
American Guests.”’

Local dignitaries ensured a full sched-
ule of engagements—and dinners—for
us.® Valery, UAGKK, along with
DOSAAF officials, had arranged any
number of sumptuous meals—salmon,
squid, reindeer meat, sour cream, choco-
late, champagne, cognac and vodka.

Luckily for our waistlines, life soon
filled with radio, HF operating from the
arctic took some getting used to—many
mornings following another spectacular
aurora borealis display, a haggard night
shift would greet the morning relief team
saying, ‘‘Neechyevo, nothing, bad
propagation.”

Fortunately, opening day featured

good conditions, as on April 3 we inau-
gurated USBSU from Ayon Island and
US@5U/1 from the village of Apepelgui-
no near Pevek.

Send It Back to Rewrite

A few days before we went on the air,
local party officials had handed me an
opening statement to read. As a writer
{and an American), my defenses went
up. I rewrote the speech, removing the
florid passages implying that US-Soviet
differences paled beside *‘glorious and
heroic pages’’ of cooperative efforts. [n
the end, the Russian statement also
turned out to be mine. Someone forgot
to bring the original Russian to the
ceremony; their translator borrowed my
version and read it in Russian.

A few days later, when John Ritter
and I and a few Soviets flew out to work
US@#SU, our three-man advance team -
already had soaked up most of the social
celebration and fulfilled whatever
propaganda functions we might serve
out there next to a village of 200 reindeer
herders and fishermen. Thus we were
free to do our duty, keeping three trans-
mitters on the air around the clock. In
the end, from the two stations we made
over 15,000 contacts in more than 130
countries.

But more important than the contacts
with such DX delicacies as Papua,
Australia, Norway, Fiji and the States,
was the contact between team members.
For six Soviets and five Americans, life
in our four room apartment became a
continuous perestroika and glasnost
party fueled by great plates of salmon
and reindeer.

We talked prices, television, living
standards, socialism, capitalism, free-
dom of the press, science, women’s liber-

Team members in Rad Square, Moscow, still 4000 milss from their arctic destination. (-n)
Terry Dubson, WEMKB; John Ritter, WAMQR: Sergei Bartyashevich, UAZIA, Ron Oates,
AA4VK; and the author, Not shown is Tony Loeb, ABBQ. (phote WEMKB)
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The sled-shack at US8SU. (photo WEMKE)

ation, Nicaragua, Cuba, Afghanistan
and Stalin., We talked homes and
families.

Most of the time we communicated
without translators (only one Soviet and
one American, Tony Loeb, AB6Q, were
fully bilingual). The language barrier
inspired us to work harder in other ways,
in many cooperative efforts. At the end
of the expedition, in a debriefing sum-
mary in Pevek, UAGKK noted that “We
put up antennas under conditions that
are unusual even for people here who are
used to the weather.””

Working successfufly at ~40 *C in
driving snow is possible only among
people who respect each other and who
want to cooperate. We knew we were
committed to something greater than
keeping a few sticks of metal horizontal
in the arctic sky.

One day on Ayon Island I had walked
out on the frozen East Siberian Sea and
looked back on the village of Ayon,
perched at the very edge of the Soviet
Union. it wasn't much—a few rectangu-
lar apartment buiidings, a weather sta-
tion, some ramshackle houses, and on

Installing & beam in trigid arctic air is a true team effort, (photo WEMKB)

Terry, WEMKB, tries out UAPKK's home-
brew rig at Pevek club station UZOKWI.
{photo WEMKB)

the outskirts of the village a few skin
teepees with fresh hides strung uvp to dry
outside.

But Ayon was proof that human beings
are social animals. We get together. In
this place everyone had the chance to be
alone in the vast white wilderness, but
they chose to live as a community.

And 1 thought of Jacob Makhinson,
the object of so many of our toasts. He
had goiten together with Valery
Shinevsky, a man he didn’t know, and

the two of them had put us five Ameri-
cans together with strangers who quickly
became good friends. I looked at our little
white island and thought of the words of
John Dopne, *‘No man is an island.”
Then I looked at the little blue shack
with the American and Soviet flags,
where Americans and Soviets sat talking
to people all over the world. I turned
southeast, tipped my borrowed fur hat
toward California—and Jacob
Makhinson—and said, *‘No country can
be an island.””
Editor's note: For more information on tha
USasU and other joint US-Soviet operations,

gsee "Tune in to Glasnost” eisewhere in this
issue.

Notes

1Just before our departure CNN ran a brief story
an the trip, featuring Tony Loeb, ABSQ, in his
ham shack.

2ur American team included a locomotive
angineer from Tampa; a Hewlett Packard
angineer and a computer marketing manager
from California; a nuclear power plant engineer;
and the writer.

3Evary visitor to the USSR seems to come home
tatter than he left. Pessimists would attribute
this to propaganda; optimists to the Soviets’
dasire to please.—£d. |

Everyday harnfest: Bill Clemow, KE7CX, writes to say that he found
and components. Bill said he doubts the selection is better anywhere. He has some recommend
nonham assaciates behind, you'li easily want to spend most of the day: second, get & map and a Japanese ham friend to show you around; third, bring
plenty of monay. The photographs above show a four-sided hand-held display and one of the many parts bins. {photos KE7CX)
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Akihabara, Tokyo's electronic district, a fascinating place to look for ham equipment
atlons from his visit: First, leave your business and



“This is not a Drill!”’

Ham help is crucial in Sioux City crash.

By Mike Nickolaus, NFBNT;
Doug Potis, KABVHV:
and Alan Pedersen, KAGVNM

hen United Airlines Flight 232
W ripped apart literally in our back-
yvards on July 19, 1989, our
Amateur Radio emergency team com-
menced five days of nonstop work. In the
process we discovered that planning and
practice had prepared us for the nature of
the disaster, but not necessarily its
magnitude,
lowa’s Sioux Gateway Airport hosts air-
craft the size of the DC-10 only in extra-
ordinary circumstances. When United 232
declared an in-flight emergency and set
down there, we were among many groups
facing a crisis of unknown proportions.
In 1987 we simulated an airliner crash in-
volving 87 people, and 12 Amateur Radio -
operators took part. Qur core group and

TCorrespondence may be sent to 316 East
32nd St, South Sioux City, NE 68776, .

i : - ¥ §
Mark Stephenson, NRIUJ, () and Bryan
Struble, NOHTZ, handle direct communica-
tions to Red Cross Headquarters, the flight
fine and the Emergency Operations Center.
{photo courtesy KAOVHV)

volunteer base—as well as the new City
Wide Disaster Planning Committee—were
in place for the real thing, should it occur.

“We're Coming In*’

Flight 232 broke up om impact just
before 4 PM that muggy July afternoon.
Of 296 passengers and crew, 112 ultimately
died.

First word of an impending crash had
come around 3:30, A fire department
“Alert 2" indicated a flight crew had
declared an emergency and sent fire and
rescue units into action. On its heels an
““Alert 3" signaled the worst—crash immi-
itent. [t occurred at 3:55 PM.

Amateurs were summoned less than an
hour later, At the request of the Sioux City
Commaunications Center, Amateur Radio
Emergency Service (ARES) volunteers were
solicited by repeater. Little did we know
that the 12 ham volunteers budgeted at our
1987 drill would grow to more than &0 in
this real life situation.

John Bylin, KIAAR, and NFON quickly
received Red Cross identification and
reported to the disaster site. They brought
a motor home now loaded with communi-
cations equipment and ARES communica-
tions supplies, The entire airport area
already had been secured.

Other amateurs were assigned to the
American Red Cross chapter office,
hospital emergency rooms, and the airport
control tower, as well as to the Emergency
Operations Center and at Briar Clff
College, where survivors would be billited.
We established net control at KAGVHV’s
home.

Later, amateurs also were dispatched to
the flight line at the airport and to the
temporary morgué on the lowa Air
National Guard grounds.

NFGN and KABYHY were chosen to
take charge and make major decisions,
primarily because of their knowledge of
each volunteer’s skills, They conducted a
loose net operation, allowing communica-
tions to bypass net control as necessary.

Radiolocation

Amateur Radio was hugely successful in
this situation because we were able to react
quickly to the needs of many agencies and
groups. With Red Cross facilities scattered

over a wide area and other agencies at
several different sites, finding people
became a shell game. Rather than telephone
half a dozen sites in search of an important
official, those in need looked to ARES.
One call on the radio touched every impor-
tant site.

Some outposts, such as the Red Cross
emergency van, had no telephone at all,
and in other locations two or more groups
vied for one phone.

Often an amateur oa foot, manning a
hand-held, was needed to track someone
down.

Since the crash site was seven miles from
the repeater, hand-helds on high power
strained our ability to keep them charged.
Consequently, a portable repeater was set
up at the airport to ameliorate the battery
problem.

Additionai volunteers surfaced when it

Alan Pedersen, KADVNM, stationed at the
lowa Air Guard building where a temporary

morgue was set up. (photo courlesy
KABVHY)
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The tail section of the DC-10 was on & runway 200 yards from the main body of the air-
plane. {photo courtesy NFEN)

became apparent that all posts would
require manpower 24 hours a day for the
first two days. As many as five amateurs
manned each post for the next five days.

Although packet stations were prepared
to handle health and welfare traffic, United
Airlines assumed this task. None the less,
we were ready if needed with two BBS
within range.

As the enormity of the situation became
clear, offers of assistance poured in from
up to 200 miles away—from Sioux Falls,
South Dakota; from Lincoin and Omaha,
Nebraska; and from Des Moines, Denison,
and Council Bluffs, lowa. Several amateurs
from the Omaha-Council Bluffs area came
with American Red Cross vans and joined
us.

Many Were Served

Because of the great loss of life,
communications and volunteers for the
American Red Cross were especially
important. We established stations at their
food preparation site, at the Red Cross
chapter house, and with survivors of the
crash at Briar Cliff College.

Not only did amateurs locate a depart-
meent store willing to provide clothing for
the survivors, they delivered it to the
College.

ARES also passed traffic for the Sioux
City Police and Fire Departments, Wood-
bury County EQC, the 185th Air National
Guard, Sioux Gateway Airport, the
Salvation Army, the National Transporta-
tion Safety Board. Also, for 5t Lukes
Hospital, the Marian Health Center,
ambulance services, medical personnel,
morticians and private individuals.

A local company loaned a dozen cellular
telephone sets to police, fire, and civil pre-
paredness personnel, While not as versatile
as our amateur gear, the phones did
provide some additional communication.
it was decided that in any future emergency.

18 05T~

ARES would be in charge of maintenance
and distribution of cellular phones.

In only one special case did we set up a
dedicated simplex channel: between the
temporary morgue and the crash site, where

the state medical examiner was identifying
victims.

More than 60 amateurs responded to this
tragedy, contributing over 1150 hours of
assistance. Words cannot adequately
express the gratitude felt for everyone who
worked so professionally throughout this
ordeal.

Here is a brief summary of the lessons
we learned:

e Centralize control and decision
making.

» Plan for the worst. :

s Extend hand-held range with a porta-
ble repeater.

* Have packet capabilities.

& Tape record all repeater communica-
tions.

¢ Document each potential volunteer's
skills.

« Maintain regular contact with service
agencies.

» Meet regularly to discuss disaster
preparedness.

Mike Nickolaus, NFEN, is Emergency Coordi-
nator for Dakota County, Nebraska. Doug Potts,
KARVHY, is Assistant Emergency Ceordinator
for Woodbury County, lowa. Alan Pederson,
KABVNM, is Assistant Emergency Coordinator
for Dakota County, Nebraska. HEET]

Strays

ARRL UHF/VHF Advisary Committee Chairman Tom Kirby, W1EJ {1}, stopped by HQ

recently to drop off a check for $1000: a contribution from his employer, GTE Government
Systems Corporation.The grant was made to the arganization of Tam’s choice as pan of
the GTE's Volunteers Initiative Program in recognition of the hundreds of hours of
volunteer work Tom has done on behalf of the League. Tom designated the W1AW reno-
vation fund as the reciplent, which rated a special preview tour ot the nawly renovated
facility by Executive Vice President Dave Sumner, K12Z. Here thay’re inspecting the main
audio console for the new bulletin transmitters. (photo KCTMP)



A Computer-Controlled Digitized-
Speech System for SSB Contesting

In addition to providing contact
logging, duplicate call-sign
checking and automatic time
entry, you can make your
computer speak for you!

By Bryan P. Bergeron, NUTN

30 Gardner Road, Apt 1G
Brookline, MA 02148

adio contesting is enjoyable, but
R demanding in terms of equipment

and human endurance. Qver the
years, many ways and means for making
contesting successful and enjoyable have
evolved. These approaches range from
using a desk microphone (instead of a
hand-held one} to avoid arm fatigue, to
that of keeping a small refrigerator loaded
with provisions next to the operating posi-
tion. Hardware and software aids have also
evolved to support the contester’s habits.
For example, many serious contesters use
real-time computerized logging, complete
with duplicate-call-sign checking. Similarly,
CW contesters would be at a disadvantage
without a stand-alone or computer-based
keyer programmed with calling sequences,
reports, and the like. in this article, I’Il
describe the SSB equivalent of a contest
keyer. Instead of generating Morse code,
this Macintosh®-based system produces
speeck that is indistinguishable from your
own.

Introduction

Well over 95% of my HF activity is on
CW, partly because [ prefer this mode to
SSB and RTTY, and partly because I can
operate at any time without disturbing my
family (as long as I use headphones). The
“silent’’ nature of CW is especially immpor-
tant in contests, where one can expect to
be operating well into the early morning
hours.

With the approach of the March 1989
€Q World Wide Prefix (WPX) Contest,
however, | looked for a way to enter the
fray on SSB (perhaps picking up a few new
DXCC countries in the process!} without
disturbing my family. Experience had
shown me that, in our small apartment,
gven working with a boom microphone and
speech processor proved unsatisfactory:

Whispering Ioudly doesn’t cut through a
pile-up very effectively. What | needed was
a way to produce specific speech sequences
quickly and easily. My first attempt at a
solution—a system based on a cassettetape
player plugged into the mike jack of my
transceiver—was quickly abandoned be-
cause of the inherent constraints of linear
data access. I had to fast-forward or reverse
the tape to a specific location in preparation
for each transmission. My requirement to
quickly access specific speech sequences
suggested that I needed a computer for any
realistic solution to my problem.

After some thought, a little high-level-
language programming, and a bit of solder-
ing, I finally developed 2 workable system
for silent and efficient SSB contesting. The
technique takes advantage of the sound-
generating capabilities of the Apple®
Macintosh computer, or Mac. In addition
to producing easily customized speech se-
quences to drive my ICOM IC-751A trans-
ceiver, this approach also provides com-
puterized Togging and includes dupli-
cate-call-sign checking and automatic time
entry.

System Overview

The main screen of the computer pro-
gram is shown in Fig 1. [a the top panel
are butrons for calling CQ, for transmitting
reports, the station call sign, and for gener-
ating a few standard replies and inquiries
used in contesting. Selecting one of these
buttons with the mouse (the standard point-

ing device for the Mac), causes the com-
puter to produce the corresponding speech
sounds. For example, selecting the Report
button in Fig I results in sending: You are
five by nine, number two nine one, QSL?
The computer-generated audio signal, con-
nected to the mike input of the transceiver,
serves as the basis for SSB modulation. Be-
cause I use VOX, toggling between transmit
and receive modes is automatic.

The middle panel in Fig 1 provides a text
field (the TAB key, as well as the mouse,
can be used to move the cursor from field
to field} in which the other station’s call
sign can be entered, a sequential contact
number assigned, and includes buttons for
recording the band used and the other sta-
tion’s signal report. The buttons that indi-
cate the band and the signal reports re-
corded | call radio buttons, because only
one button in a group can be selected at a
time (just like the buttons used to select
frequencies on many car radios). The se-
quential contact number (Their Number in
Fig 1) is automatically incremented by one
each time a log entry is made. Selecting the
Call or Their Number button causes the con-
tents of the corresponding fields to be
translated into speech. For example,
selecting the Call button with CR6DTH
(wishful thinking!) in the cail-sign field
results in the computer saying: Charlie
Romeo Six Delta Tango Hotel. Selecting
the Their Number button with 291 in the

number field produces: Two Nine One.
QSL?
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Fig 1—The maln computer screen of the digitized spesch con-
testing system. Buttons—selected with the mouse-directed
cursor—control the generation of predefined or dynamic speech
sequences. Similarly, the band used and the signal reports are
recorded by selecting the appropriate radio buttons, Contact
logging and dupe checking is also automated. Selecting the View
Log button brings the contact log into view (see Fig 2).

The lower panef in Fig I provides an area
to record the sequential contact number
given to you; the UTC time (based on the
Mac's internal clock); feedback on whether
or not the call sign entered in the middle
panel exists in the computer-based log-
hook; buttons to record your signal report;
a button (View Log) to access the logbook
(see Fig 2); and a button {LOG) to save the
information currently on the screen in the
fogbook,

When accessed via the View Log button,
the logbook entries (see Fig 2) appear in a
field of scrollable text. That is, contact data
is accessed by moving the slider, located
along the right border of the text field.
Using the mouse to move the slider up
brings earlier records into view; moving the
slider down shows more-recent entries.
Data stored in the fogbook for each contact
inciudes the sequential contact numbers
and the signal reports of both stations, the
call sign of the other station, and the band
used.

For example, the top entry in Fig 2 shows
that my 266th contact in the contest—with
13VIW—was at 19227 on 10 meters. We
gave each other 5/9 signal reports, and |
was [3VIW’s 96th contact. Moving the
mouse-directed cursor over the loghook
data and clicking the mouse button hides
the log data from view, and returns the
program to the state shown in Fig 1.

During the WPX contest, I normally
listened for a station calling *CQ Contest,”
and entered the station’s call sign in the Call
field. If the duplicate-call-sign search was
negative, I selected the NU1TN button when
appropriate, generating the corresponding
phonetic speech sequence, When called by
4 station, [ altered their signal report if
necessary (normally I used the default 5/9
report} and then selected the Report button.

20 O5T=

T# Call UTC Band MSig TSig My*

266 1AVIW. 19:22 10 H/9 _5/9 096 &

267 11ZEH. 1922 10 5/9 _5/9 .524

268, IUBA 19:24 10 _5/9  5/9 129

269 WABFGY 19:25 10 5/9  H/9 098 |-
el [ CRBDTH | [meichepat| @ 05 057] | (970 wWOSG 1925 10 5/9. 5/9 458 |

271 __TE2Y 19:26 10 5/8 5/9 985
[meir Nllmberl 291 [ @ 10M ) 15M 3 20M O 40M () BOM 972 EAICVY 1926 10 5/9  5/9' 853 w‘

273 TEOUP 1926 10 5/9 ‘

5/9 751 0]

Fig 2--The contact log. a scrollable text field overlaid on the main
screen of the system (see Fig 1). From left to right are: their con-
tact number (T#); call sign (Call); time (UTC); the band on which
the contact was made (Band); my signal report (M5i¥ ; their
signal report (TSig); and my contact number (My#).

along the right border of the text field is used to move forward
and backward within the log. Clicking in the ¢enter of the text

e slider bar

field with the mouse hides the data tog from view, and returns the
systemn to its original appearance (ses Fig 1).

The station’s report was then generated, in
my voice, including the station’s sequence
number. Normally, the station operator
responded with OSL, and 1 responded in
turn with QSL by selecting the QSL button.

in heavy QRM, operators sometimes
request a repeat of their entire report, their
signal report, their sequence number, or a
letter in my call sign. In the first three cases,
the requested data is generated by selecting
the Report, Their Report, and Their Number
buttons, respectively. In the last case, the
call-sign area is used. For example, to
repeat the last letter of my call, N, I type
Ninto the call-sign field and then select the
Call button one or more times, followed by
the QSL? button. The resulting speech
generated is November, . . November. .
November, QSL?

Even in complex exceptions to normal
operation, only a few kevstrokes and
mouse selections are required to operate
this system. Furthermore, the keystrokes
and mouse selections are buitered. That is,
you can quickly select three or four but-
tons, and the routings associated with each
button are executed in turn. This provision
for type-ahead makes it possible to momen-
tarily ignore the computer screen and jot
down notes or perform other chores.

Implementation

To get this system up and running, three
basic steps are required: capturing a variety
of phrases and words with an audio digi-
tizer; designing the software to reproduce
the digitized sounds and provide for auto-
mated logging of contest information; and
interfacing the sound output of the com-
puter to the microphone input of the HF
transceiver. Although this discussion as-
sumes a particular computer hardware and

software platform, the techniques are
transferable to any computer system that
supports analog-to-digital (A/D) conver-
sion, including the 1BM®, Tandy¥, and
Commodore computers.

Audio Digitizers

[n order to provide this system with a
personal, human-sounding voice, the ana-
log speech waveform must be converted
Into a digital format that can be manipu-
lated by a computer. A variety of A/D con-
verters or digitizers are available, inciuding
inexpensive ($150 or less) units for the
Apple Macintosh, Tandy, and IBM PC
computers. ! If you prefer the home-brew
approach, you can build an audio digitizer
for about $35.> The audio digitizer used
for this project, MacRecorder ($150), has
a built-in microphone, as well as a mike
jack. (Although I found the internal mike
to be more than adequate for my use, you
can use your favorite mike, if you like.) The
MacRecorder digitizer, about the size of the
base plate on a set of Bencher paddles,
comes complete with an impressive array
of software tools, including those for selec-
tive audio filtering (see Fig 3), spectral
analysis, and audio compression.

A major Himitation of computer-based
speech generation is that a [arge quantity
of data must he stored in order to
reproduce speech with sufficient fidelity.
Regardless of the make of the digitizer
used, you will have to keep three factors
in mind: the sampling frequency of the
digitizer, quantizing noise, and the dynamic
range of your digitizer. The basic trade-off
is simple: distortion can be avoided at the

"Notes appear on page 24.



Fig 3—The program inter-
face to MacRecorder, the
audio digitizer used to
capiure and digitize
speech on the Macintosh.
In the top window Is the
audio tracing for the

spoken word portable,

digitized at a sampling

rate of 11 kHz. The

bottom window shows the
frequency-selective audio
filter, one of the many
software tools provided
with MacRecorder. In this
example, the filter is set
to attenuate the audio
fraquencies above the
range useful for 858
communications.

expense of increased memory requirements.

Sampling Frequency

The shape of the sound wave lends tonal
qualities to a sound: ie, 4 sine wave is sweet,
whereas a square wave is harsh. The
smoother the wave, the cleaner it sounds.
A typical analog speech waveform changes
smoothly in amplitude, frequency, and
shape over time (see Fig 4A).

To store sound waves in a computer, 4
digitizer is used to take samples of the
analog waveform at evenly spaced intervals
(see Fig 4B); these amplitude values are
stored in memory. If a sufficient number
of samples is taken, the original waveform
can be reconstructed with a digital-to-
analog (D/A) converter. If an insufficient
number of samples is taken (see Fig 4C),
it is impossible to faithfully reconstruct the
original analog signal. Here's why.

The Nyquist theorem states that the
minimum sampling rate must be at least
twice that of the sampled-signal frequen-
cy.* Because the average voice occupies a
bandwidth of about 4 kHz, the minimum
sampling rate for speech is 2 x 4 kHz or
8 kHz, The Nyquist theorem assumes a per-
fect system. In reality, the sampling rate
should be three or four times the highest
freguency to be digitized (see referent of
note 3).

When the sampling rate is less than twice
the signal frequency, the reconstructed
signal is of a lower frequency than the origi-
nal. The higher {requencies in the original
signal appear as lower frequencies in the
reconstructed signal—a phenomenon
known as aliasing. Aliasing is a significant
source of noise in A/D conversion.

Aliasing can be minimized by sampling
the audio signal at 4 high rate, Sampling
at high rates, however, requires larger
amounts of RAM and disk-storage space
compared to sampling at low rates. In this
system, for example, at a sampling rate of

i1 kHz, only 11 kbytes of memory are
needed. By comparison, at a sampling rate

of 22 kHz, 22 kbytes of RAM or disk space
are used for every second of recorded
sound.

Another way to avoid aliasing is to vse
a low-pass filter that blocks frequencies
greater than half of the sampling rate. The
MacRecorder provides such filtering.

Quantizing Noise

Most of the inexpensive audio digitizers
convert analog data lo an 8-bit digital
representation. That is, the sound ampli-
tude is restricted to a range of integers from
0 to 255. In an 8-bit system, a sine wave
might be represented by the sequence: 128,
150, 255, 150, 128, 106, 0, 106, 128. Most
microcomputers—including the Mac—
store sound in an B-bit format. Smooth
waves, even when digitized at high sam-
pling rates, become jagged (see Fig 4B).
The effect is to introduce quantizing noise,
or background hiss, in the digitized wave-
form. Quantizing noise sounds like the
high-frequency hiss in a cassette deck
without Dolby® or another form of noise
reduction. It is possible to minimize quan-
tizing noise by using a 12- or 16-bit digitiz-
er, coupled with modifications in the
computer system’s hardware and software.
A much simpler approach, however, is to
filter the high-frequency hiss from the
audio signal after it is reconstructed by the
D/A converter in the computer.

Dynamic Range

Restricting the representation of the
amplitude of an analog waveform to in-
tegers between 0 and 255 also limits the
dynamic range (the difference between the
loudest and softest sounds that can be
recorded) of the digitized sound. With an
8-hit system, the dynamic range can be no
greater than 48 dB. Sounds that fall out-
side the dynamic range of a digitizer are
simply clipped (see Fig 4D}, resulting in a
harsh sound. Clipping can be avoided by
restricting the dynamic range of the analog
signal fed to the digitizer.
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Fig 4—Amplitude (Y axis) versus time (X
&xis) tracings that illustrate the trade-offs
assoclated with audio A/D conversion. At
A, the original analog speech signal. Note
the smooth transitions in signal amplitude.
At B, a digitized version of the original
analog signal, with a sampling rate of one
arbitrary time unit. Note the abrupt
changes in amplitude with time. At C, the
digitized waveform with a sample rate of
two time units. Note that this waveform
bears little resemblances to the original
analog signal, especially when the higher
frequencies are compared. At D, the
digitized waveform iltustrating the effects of
clipping. In this example, the dynamic
range of the original analog signal exceeds
that of the digitizer (the dynamic range of
the digitizer is indicated by the dotted
lines). Note the distartion caused by clip-
ping, even though the original waveform
was digitized at a sampling rate of one
arbitrary time unit.

Digitizing Speech

The MacRecorder allows you to select
one of four sampling rates: 5, 7, 11, or
22 kHz. 1 found that the 11-kHz sampling
rate is a good compromise between audio
fidelity and required memory space. The
entire program—including the digitized
sound files—requires less than 300 kbytes
of disk space, leaving 500 kbytes available
for log data (on a 3% inch, 800-kbyte disk).

Using the built-in microphone provided
with MacRecorder, ! first digitized the al-
phabet, the numbers from 0 to 9, and the
word portable. Bach of the 37 digitized
sound records was stored separately on disk
as a file with a rame corresponding to its

content—ie, the disk files named A, B, and
C contain Alfa, Bravo, and Charlie. When
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vou record the phonetic alphabet, pay
particuiar attention to vour intonation and
rate of speech. You shouldn’t speak in a
dull monotone, but keep in mind that a
letter could appear as the first, middle, or
fast character in a call sign, and it should
sound natural there. Keeping your rate of
speech constant {thereby avoiding choppy-
sounding speech) adds to the illusion of
reality.

The next step was to record a few canned
phrases, including:

CQ CQ Contest from November

Uniform One November

QOSL

¢QSL? (this is a question, so watch your

intonation)

Say Again

73

Good Luck!

Number

You are (as in You are five by nine)
by (as in You are five by nine)

Each digitized speech segment was saved
under a short, but appropriate, file name.
The entire recording session took less than
five minutes. The most difficult and time-
consuming part of the process was deciding
which speech sequences to digitize!

'The Software

Like most digitized-speech systems, this
one generates its audio output by reversing
the A/D conversion process. Luckily, many
microcomputers, including those produced
by Apple, Atari®, Commodore, Tandy,
and IBM, either have built-in D/A con-
verters, or are designed to accommodate
them as options. The Macintosh computer
line includes & built~in, 8-bit D/A
converter. Sound records residing on disk,
represented by a series of values from 0 to
and 255, inclusive (28 = 256), are first
moved to a buffer in RAM and then on to
a D/A converter chip.® After the digitized
signal is converted to an analog signal, it
is amplified and sent to an internal speak-
er. The analog signal is also available for
external use at a standard 3.5-mum jack
mounted to the rear panel of the Mac.

The D/A converter chip and associated
circuitry in the Mac can be accessed by a
variety of software languages. Although as-
sembler or FORTH (my favorite language)
can be used to work with the hardware on
a very low level, such a degree of control
is hardly necessary for a project of this
nature. High-level languages, such as
BASIC or Pascal, provide all the necessary
access to the sound-producing hardware.
However, even working with BASIC on the
Mac can be a challenge, especially if you
want to provide all of the standard Mac in-
terface features, including mouse support,
windows, buttons, and scrolling text fields.
On the Mag, the software tool that provides
the best compromise between ease of use,
support for the standard user interface, and
speed of execution is HyperCard®. This
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Table 1

Examples of HyperTalk Scripts Associated with the Buttons Shown in Fig 1

on MouseUp

-- finked to the "CQ Contest” button

Play "CQContest” -- say "CQ CQ Contest from NUIN"

end MouseUp

on MouseUp
GiveSignal
Wait 65
GiveNumber
Play "QSL?" -- ask "QSLI"
end MouseUp

- e.2,

on GiveTheirCall

-- linked to the "Report" hutton
say "you are 5 by 97
-~ pause B5 60ths of a second
-- e.g., say "aumber 0 7 8"

-- linked to the "Call" bution

put length of card field TheirCall into NCount
Repeat with Count = 1 to NCount
get character Count of card field TheirCall

put it into Temp
it Temp = "/" then
play "portable”
else
play Temp
end if
end Repeat
end GiveTheirCall

on Idle

- ¢.g., if Temp = N then play "November"

-- update the time when there i3 no user activity

put The Time into background field "Time"

end ldle

The top routine is linked to the CQ Contest button, Similar routines are linked to the 73, QSL? and
other pradefined speech buttons. The second routine from the top is linked with the Report buiton. The
third routine from the top, linked to the Call button, generates speech correspanding to the call
currently in the call-sign field, eg, CREDTH as in Fig 1. The bottorn routine provides for the real-time

UTC clock.

tool provides the basis for the SSB Contest-
ing System.

HyperCard

Apple Computer, Inc, promotes Hyper-
Card as a personal tool kit for accessing
and manipulating text, graphics, video,
music, voice, and animation.®’ Hyper-
Card is based on the concept of card files,
in which cards, containing the basic infor-
mation, are in turn organized into units
called stacks. These cards and stacks can
be linked, manipulated, and organized in
a variety of ways. A high-level program-
ming language, HyperTalk,™ allows vou to
casily extend the capabilities of HyperCard.
HyperTalk, somewhere between English
and BASIC in structure, is not only com-
pact, but is easy to learn and use. QOver 95%

of the HyperTalk code used in my program
is shown in Tables 1-3.

HyperCard should be familiar to
Macintosh users, because it is included free
with the purchase of the computer. The
availability of numerous third-party soft-
ware add-ons and books has helped to
popularize HyperCard as the programrming
environment of choice for nonprogram-
mers. On-line retrieval services, such as
CompuServe,™ are filled with libraries of
useful HyperCard shareware, including
stacks developed expressly for radio
amateurs.

You can program HyperCard easily.
Creating buttons, text fields, and graphics
requires only a few mouse-directed menu
selections. Programming time for a simple
application is minimal. For example, the



Table 2
HyperTalk Scripts Associated with the Log Button

on LogData -- make an entry into the contest log

global TheBand -- e.g., 10, 20, 40, or 80 meters

global TheirReport - e, 54

global MyReport -- e.g., 5/9

- first get the data

put item 1 of card field TheirNumber into TheirNumber

put jtem 1 of card field TheirCall into CallSign

put item 1 of card field MyNumber into TheCount

-- now format it with spaces

put Return & TheitNumber & Space & CallSign & Space into Templ

put The Time & Space & TheBand & Space & TheirReport into Temp2

put Space & MyReport & Space & theCount into Temp3

- now save it in the field LogData

put Tewpl & Temp2 & Temp3 after last word of card field LogData
end LogData

ot UpdateCardFields -- clear the callsign and increment contact counter
get item | of card field TheitNumber
add 1 to it -~- increment the contact nmumber by 1
if it < 99 then -- not necessary, but easier to understand in ORM
put "0" & it into it
end if
put it into card field TheirNumber -- show the incremented number
put " " into card fiefd TheirCull -- clear the current call sign
end UpdateCardFields

on MouseUp -- linked to the "LOG" button
LogData -- make an entry into the contest log
UpdateCardfields -- clear the call and increment contact counter

end MouseUp

Selecting the Log button with the mause first makes an entry into the contest log (h_?_g). and then
updates the contact counter and prapares the screen for the text contact {middle). These two sub-
routines are called by the HyperTalk script (bottom) that is finked directly with the Log button.

Table 3
HyperTalk Script To Perform Duplicate Call Checking and Notification

On ReturnlnField -- linked to the "Call" button
-- activated when the user hits the Return key
put item 1 of card field TheirCall into CallSign
-- get the call sign
if CallSign is in card field LogData then
-- see if it's in the contest log
put "Yes" into card field Dup
else .
- put "No" into card field Dup
end if
End ReturnInField
This script is activated when the user hits the reTusn key, after entering the cail sign in the appropriate

field gn Fig 1, the call sign field contains CREDTH). The resuit of the duplicate search appears in the
Dup tield (shown in the bottom left-hand corner of Fig 1 with No).

user interfaces displayed in Figs 1 and 2
took about 10 minutes to set up. After
defining the appearance of a HyperCard
program, the next step is to associate
subroutines {(written in HyperTalk) with
cach button, text field, or other object in
the interface. Total programming time for
this project was about an hour. A more
experienced HyperTalk programmer could
likely create a much more elaborate pro-
gram in Iess than half that time.

The HyperTalk code associated with the
€Q Contest button shown in Fig 1 appears
at the top of Table 1. Note the brevity of
the HyperTalk commands. The majority of
the listings are comments (following the
double hyphen {--} symbols). Like most of
the routines linked to HyperCard buttons,
this code is activated when you release the
mouse bution over the HyperCard button,
(In normal operation, you position the
cursor over the desired button with the
mouse, then click on the mouse button to
select the HyperCard buiton.) The Hyper-
Talk command Play expects the name of
file of digitized audio as a parameter. The
Play routine opens the file, converts the
data to an analog signal and sends the
signal to the sound port on the Mac. The
other canned speech routines are no more
difficult to implement,

Chaining canned speech fragments into
sentences is only a bit more difficult than
playing single files. The second routine
from the top in Table | shows the Hyper-
Talk code linked to the Report button
shown in Fig 1. After you release the mouse
button over the Report button (resulting in
4 Mouse-Up event), the GiveSignal sub-
routine is called, followed by a short delay.
The GiveReport subroutine is then called,
and then the canned speech (QSZ.7is played.

Perhaps the most difficult routine in the
program is the GiveTheirCall routine in
Table 1, When the Call button is activated,
the length of the call sign in the correspond-
ing fiefd is computed, ie, for CR6DTH the
length is 6. Then, starting with the first
character or number and ending with the
last, the appropriate digital records are
played. The D/A conversion process is fast
enough that there is no noticeable delay
between the spoken characters,

Not directly related to the digitized
speech system—but important in contesting
—is the provision for the UTC display
(Table 1, bottom). The Time is a global
variable accessible from within the Hyper-
Card environment, updated every 60th of
a second. Whenever there is no user activi-
ty, such as between keystrokes, this Hyper-
Talk routine displays the current time in the
previously created Time field. The Mac’s
internal clock can be set to provide time in
either a 12- or 24-hour format.

Table 2 shows the HyperTalk code re-
quired to implement the program’s auto-
matic logging features. Selecting the LOG
button causes the contact data to be entered
in the logbook and prepares the program
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for the next contact. The LogData routine
{Table 2, top) first collects the contents of
the text fields and the global variables that
indicate band used and signal reports. The
next step is to format the data in the proper
orvder, and finally, append the data to the
end of the LogData file. The UpdateCard-
Fields routine increments the contact
counter and clears the call sign and contact-
count fields.

The HyperTalk code in Table 3 shows all
that is required to perform duplicate call-
sign checking in the program. Hitting the
RETURN key, after entering the call sign in
the appropriate card field (see the location
of CR6DTH in Fig 1), activates this dupli-
cate checking routine, If the call sign is in
the LogData, this routine will put Yes in
the Dup field and beep three times to
attract the operator’s attention. Otherwise,
the routine will put No in the field.

Transceiver Interface

Like the HyperCard software, the hard-
ware required for this project is sheer
simplicity. The main requirement is a
means of coupling the low-impedance
audio output of the Mac to the high-
impedance microphone input of the trans-
ceiver.

Fig 5 shows the schematic of the circuit
that 1 found optimum for use with my
*751A. Impedance matching is handled by
the audio transformer (T1). Because the
Mac sound port is capable of easily driving
a set of low-impedance headphones or a
small speaker, RI (a 10-k&2, 4-W resistor),
ts necessary to prevent overdriving the
microphone input. €1, a 0.01-xF bypass
capacitor, is included to prevent RF enter-
ing the microphone circuit. C2 (a 2.2-uF,
nonpolarized, electrolytic capacitor), is
used to eliminate the high-frequency hiss

or quantization noise associated with the
A/D and D/A conversion process. C2 also
eliminates possible false triggering of the
VOX circuitry by minimizing the high-
frequency, computer-generated noises that
sometimes accompany keyboard activity
and disk-drive accesses.

Through trial and error, [ found that the
optimum settings for my "751 A are: VOX
on; VOX delay on, but minimal; compres-
sion off; and microphone gain set to 1/8th
of maximum. Although it helps to enlist the
aid of another amateur in determining these
settings, you can use a second receiver to
snonitor the audio quality of the modula-
tion, If vou do use a local receiver, turn
your transceiver’s RF power output o
minimunt.

Summary

This digitized-speech system is not only
enjoyable to use, but is an efficient means
of working in a chaotic SSB contest en-
vironment. My family appreciates the lack
of interruptions to their sleep, and my
throat isn’t the least bit sore after a full
night of ‘*voice” contesting. If you would
like a copy of the HyperCard stack, please
send me a business-size SASE together with
a formatted Mac disk.

Bryan Bergeron, NUIN, has beert an active ham
For over 20 vears, starting af age Il. {He
previously held the calls WBSHQQ and KSHQ.)
Operating HF CW is Bryan’s main interest; he
also enjoys building equipment and chasing DX.
Weight training, long-distance biking and
swirmming are among Bryan’s other hobbies.
Bryan Is a physician and Instructor in
Medicine at the Harvard Medical School. His
postgraduate work in computer science and
medical informatics was done at Harvard, He
has performed undergraduaie work in efeciricel
engineering at Louisiana State University and in
neurobiology at ihe Marine Biology Laboratory,

Woods Hole, Massachusetls.

A certified developer for the Apple Macintosh
computer, Bryan has written three commercial
software packages for the Mac. His writing
experience includes about « dozen articles on
various aspects of Amateur Radio and three
dozen atticles on computer applications in
medicine, He's also a coniributing editor for
M.D. Computing, a medical journai,

Notes

*MacRecorder Audio Digitizer, Farallon Com-
puting, Inc, 2150 Kittredge St, Berkelay, CA
94704, tal 415-8459-2331.

2Audio Digitizers for Tandy and IBM computers,
Covox Inc, 575-D Conger St, Eugene, OR
97402, tel 503-342-1271.

35. Clarcia, “Talk To Me!,"” Ciarcia's Gircuit Ceflar,
{Peterborough, NH: BYTE Books, 1979), pp

7T-87.
4From R. Kellejian, Applied Electranic Communica-
tion, (Chicago: Science Research Assaciates,
Inc, 1980), pp 402-403: “A pioneer in the
development of PCM (pulse-cade modulation),
Claude Shannon of Bell Telephone Laborato-
ries developed the theoretical relationship be-
tween baud rate, signal-to-nolse ratio. . .and
bandwidth for reliable dc-level data communi-
cations, . .~ On p 418: "Incidentally, Shannon
based his PCM deveiopment work in tha 1940°s
on principles advanced by Harry Nyquist in the
1920's. Nyquist advanced a theoram that a
given bandwidth can carry pulse signals of half
its high-frequency cutoff, Nyquists’ relationship
was actually the inverse of Shannon's sampling
theorem, but in engineering practice the term
Nyquist rate is often used to specily Shannon’s
sampling rate " --Ed, For more information, see
H, Nyquist, “Certain Factors Affecting Tele-
graph Speed," The Bell System Technical Jour-
nal, Vol lll, No. 2, Apr 1824, pp 324-345; R.
Schellenbach and F. Noble, “Switched-
Capacitor Fitters—An Emerging Technology for
Amateur Radio Use," QST, Mar 1984, pp 19-23;
A. Nelsan, “The RePlay Digital Voice Message
System,” QST Jun 1988, pp 31-37; B. Hale, ed,
The 1983 ARRL Handbook, pp &-21 to 8-22.
5C. Rose, Inside Macintosh, Volumes |, if, and Il
(Menla Park, CA: Addison Wasley, 1985).
§0D, Goodman, The Complate HyperCard Hand-
book (New York: Bantam Books, 1987).
HyperCard-like programs ware recently intro-
duced for MS/P S computers by other ven-
dors. g |
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Fig 5—The hardware interface between the
IC-751A transceiver microphone jack (an
8-pin DIN connector, left) and the sound
output port of the Macintosh computer (a
3.5-mm monaural jack, right}, T1 is a small
audio transformer with an 8-Q primary and
& 1000-Q secondary. R1, a 10-k, 1%4-W
resistor fimits the audio input to the micro-
phone jack. C1, a 0.01-4F disc-ceramic
capacitor, is used to bypass stray RF
energy at the microphone input. G2, a
2.2-qF, nonpolarized-elactrolytic capacitor,
serves to eliminate the unwanted high
frequency noise generated by the Mac’s
sound system.
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Strays

1 would like to get in touch with...

[”1 hamns who have undergone heart trans-
plant surgery. Joe Pearlstein, NU3Y, 7210
Bradford St, Philadelphia, PA 19149, or on
packet@ K3PGB.

(1 any hams who operate from nursing
homes, or any hams who would just like to
exchange correspondence. Harry Burton,
KISV, Brewster Manor Nursing Home,
Drawer QQ), Room 220 B, Brewster, MA
(2631.

{21 any hams or clubs in the the coastal area
of Maine, 1 am pianning to move there and
would like to correspond with other amateurs
in the area. Mark A. Cobbeldick, KB4CVN,
Rte 6 Box 289, Fort Payne, AL 35967,

"I anyone who works or did work fora TV
antenna manufacturer. Al Tobia, KB6KAX,
7603 Linden Ct, Newark, CA 94560.

[l anyone who has 35 mm transparencies of
TV station IDs or test patterns. The British
Amateur Television Club, an organization of
ATVers and TV professionals, is producing
its second educational video tape and is in
need of North American TV slides. Andy Em-
werson, GE8PTH, 71 Falcutt Way, North-
hampton, NN2 8PH, LUnited Kingdom.

QST congratulates. ..

{7} Maria Evans, KTSY, of Columbia, Mis-
souri, on being selected as the 1989 recipient
of the American Medical Association Educa-
tion and Research Foundation Jerry L. Pettis
Memorial Scholarship. Maria was net
manager of the Missouri Single Sideband Net,
has held section appointments as public in-
formation officer and affiliated club coordi-
nator, and has contributed to QST and The
ARRL Operating Manual, She is presently a
senior at the University School of Medicine.



ith this solar cycle’s activity
W nearing its peak, the time for

high-band QRP operation is now.
This low-power CW transceiver is capable
of exploiting these coaditions. It’s easy to
use, sensitive enough to receive weak QRP
stations, and includes audio limiting to pro-
tect your ears from loud local stations.
Moving from band to band with this rig is
easy: Just change crystals and re-peak its
receiver input. Key down, the QRP Three-
Bander produces its own sidetone—and RF,
toor 1.25 to 4 watis, depending on the band,
the dc supply voltage and the particular
transistors used in the transmitter. And you
can build the QRP Three-Bander your way:
A complete kit of parts is available, or you
can assemble your version using ground-
plane construction.!?

Circnit Description

Fig 1 shows the transceiver cireuit. U,
an NE602N doubly balanced mixer IC,
operates as a direct-conversion (D-C)
product detector, converting the incoming
signal directly to audio by mixing it with
energy from Q2, a bipolar-junction-
transistor (BJT) variable crvstal oscillator
(VXQ). Although the NE602 achieves its
conversion gain and low noise figure at the
expense of dynamic range, it rejects AM-
broadcast-band signals well when a
capacitor is present across its differential
output (pins 4 and 5).

To help prevent hum pickup, the NE602’s
audio output is amplified by a differential
amplifier (U2A, half of an NES532 low-
noise, audic-op-amp 1C), which feeds a
moderate-gain filter stage (U2B). The final
audio-amplifier stage (U3A, half of another
NES5532) drives low-impedance sterso head-
phones at a comfortable level. QI, a 2N5486
junction-field-effect-transistor (JFET) used

'Notes appear on p 30.

as a switch, breaks the connection between
U2B and U3A in transmit t0 keep keying
clicks and thumps out of the headphones.
" The QRP Three-Bander uses audio
amplitude limiting instead of automatic gain
control (AGCY: Ddodes in the filter and
final-audio-amplifier stages (DI-D2, and
D3-Dd, respectively), and R18 (between the
final audio amplifier and J2), provide ear
and headphone protection by clipping the
transceiver’s audio output on strong signals.
Transmitter RF is generated by Q3, an
MPS918 (or 2N5179) BIT operating as a
VXO0. Q3's output signal drives a buffer
amplifier consisting of two BITs: Q3, a
2N2222, and Q6, a4 2N5109 {or selected
2N2222A). The buffer circuit is based on a
design by Lewallen:? this version is re-
biased for higher power output to make it
more suitable for transmitters. The trans-
mitter power amplifier, Q8, is an MRF237
BJT running class C. A seven-clement low-
pass filter (L1 through 1.3, and C37 through
C40) reduces the harmonic content of the
transmitted signal. Because this filter’s
cutoff frequency is high enough to pass the
transceiver’s 24-MHz output with little loss
and vet is low enough to reduce harmonics
of the rig’s 18-MHz signal to a legal level,
it requires no adjustrent for band changes.
Fig 2 shows the output spectrum of the
Three-Bander’s transmitter,
Full-break-in, relay-less TR switching is
one of the QRP Three-Bander’s finer
points. The TR switch is a wide-bandwidth
version of the switch used by Lewallen in
his Optimized QRP Transceiver.* If you
model this switch or measure its charac-
teristics, vou’ll notice lots of passband
ripple: The filter (C36, C41, C42, L4, L35
and L6) has steep skirts and three peaks
corresponding to the bands covered by the
transceiver. Although the calculated
safe maximum-power-handling capability
of this switch is just 1.4 W at 24.9 MHz,
it seems to handle the transceiver output
just fine. (A PIN-diode switch with ap-

The QRP

Three-Bander

This low-power, direct-

conversion CW transceiver
covers 18, 21 and 24 MHz,
and includes sidetone, spotting
and relay-less full break-in—
all on one circuit board!

By Zack Lau, KH6CP
ARRL Laboratory Engineer

propriate biasing could handle more power,
but PIN diodes are more difficult to find
than ordinary switching diodes.)

The Three-Bander’s transmitter section
uses differential keying—a method of time-
sequencing the keying of multiple irans-
mitter stages to achieve a desired effect. As
implemented in this circuit, differential
keying helps eliminate chirp by turning on
the transmit oscillator (Q3) before the
buffer amplifier (Q5-()6) comes on. This
sequence is reversed at key up: The buffer
amplifier turns off before the oscillator
stops. Turning the oscillator on before the
buffer gives the oscillator time to stabilize
before the transmitter puts out RF; keeping
the oscillator on after the buffer turns off
assures that frequency changes by the
turning-off oscillator won’t be present in
the transmitted signal,

To avoid key clicks—which would make
the Three-Bander’s signal wider than
necessary for effective CW cornmunication
—the waveform of the transmitted signal
is shaped in the buffer amplifier. Even
though the transmitter power amplifier is
nonlinear and tends to shorten the rise and
fall times of its driving signal, the Three-
Bander’s transceiver’s RF-output wave-
form is well-shaped, as shown in Fig 3. The
open-circuit voltage at the KEY jack is
positive, and about .5 V less than the
transceiver’s de supply voltage; 1.3 mA
flows in the keying circuit line when the
KEY jack is shorted.

Getting the Parts

The tough part of building has nothing
to do with soldering or making holes in
metal: [t’s finding the parts! Fortunately,
all the parts used in this project are sold
by a number of suppliers—or vou can buy
a complete kit of parts from RADIOKIT.
as detailed at Note 1.

Parts availability is one thing; parts cost
is another. Aside from the crystals, variable
capacitors C1 (RX PEAK), C22 (RX FREQ)
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Fig 1—Schematic of the QRP Three-
Bander. All resistors are % W, carbon film.
The inset, B, shows how to replace C1 with
a switch (52) and three trimmer capacitors
(C44-C48); if you usa 'this variation, peak
C44 at 24 MHz bafore adjusting C45 and
46 for maximum received-signal strength
at 21 and 18 MHz.

C1—50 pF, air dielectrig, variable (Millen
21050 7- to 45-pF ceramic trimmers, used
in ground-plane version, and switch and
trimmers [S2 and C44-C486, Fig 1B] have
been used successfully). See text.

C2, C24-—-0.0056 uF, coramic.

C3, C8, C10, C19-C21, C23, C27, C29,
C32-C35, C43—0.022 xF, ceramic.

C4, C11, C18—1i-4F, 35-V tantalum slec-

trolggc.

C5, C6, G15—0.22 xF, matal film.

C7, C8—0.0022 u4F, metal film (Bessel AF
filtering). Use 0.0027 uF for tighter,
Chebyshev filtering.

C12, G13—0.010 uF, meta! film (Bessel AF
filtering). Use 0.012 xF for tighter,
Chebyshev filter,

C14—0.056 uF, metal film,

C16--0.0015 uF, polypropyiene.

Ci7, C31—4.7-gF, 35-V, tantalum elec-
trolytic.

G22, C28—14 pF, air dielectric, variable.
(Millen 21015 capacitors and Johnson
189-series trimmers have been used suc-
cessfully. Several months of on-air-use
caused severe wear in the RX FREQ John-
son 189-series capacitor, however; use a
tuning, not trimmer, capacitor at ax FREG
for longest capacitor lifa.)} See text,

C25—0.015 uF, metal fifm.

C26, C30—0.082 uF, metal film.

36, C42—15 pF, silver mica.

C37—100 pF, silver mica.

C38, C39—240 pF, silver mica.

C40—120 pF, silver mica.

C41—220 pF, silver mica,

C44-C46—30-pfF plastic trimmer (optional).
Used in conjunction with $2, these capa-
citors replace C1. See text.

D1-D9—1NS14 or TN4148 silicon switching
diode.

J1—Phono jack.

J2—1/B-inch stereo phone jack.

J3—BNC jack. See text.

L1, L3—Toroidal inductor,12 tums of no. 26
enam wire on a T-25-6 powered-iron core
(0.46 pH).

L2—Toroidal Inductor, 13 turns of no, 26
gnam wire on a T-25-8 powdered-iron
core (0.52 gH).

L4, L6—Toroidal inductor, 26 turns ot no.
24 enam wire on a T-44-2 powdered-iron
core (3.8 uH).

L5—Toroidal inductot, 9 turns of no. 24
enam wire on a T-25-6 powdered-iron
core (0.26 uH).

CH1—2N5486 JFET. A 2N4418, 2N5485,
2N5484 or MPF102 should also work.

Q2—2N3904 BJT.

Q3—BJT, MPS918 or ZN5179 recom-
mended. A 2N3904 will work, but may
exhibit faster keying rise and fall times at
24 MHz than those shown in Fig 3, and
the transceiver’s RF power output may be
suboptimal.

Q4, Q7—2N3306 BJT.

Q5—2N2222 BJT. A 2N3904 will also work.

- Q6—2N5109 RF-power BJT. A selected

metal-cased (TO-18) 2N2222A will work;
some 2N2222As may not have enough
gain for optirium power output at 24 MHz.
See text.

Q8—Motorola MRF237 RF-power BJT.

R1, R6, R17, R18, R21, R27, R41—100 .

R2, R3, R12—2.2-k1] (Bessel AF filtering).
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Use 3.3-k for tighter, Chebyshev
filtering.

R4, R5—75 kil

R7, R22, R29, R38-—4.7 kii.

R8—75 k! (Bessel AF filtering). Use 56-kQ
for tighter, Chebyshev filtering.

A9, R20, R23, R0, R32—1 k.

110, R14, R31—10 ka.

Ri1—1 MQ.

113—100-k1}, audio-taper potentlometer.

R15, R186, R35, R36—47 kQ.

R18—10-kQ, audio-taper potentiometer,

R24, A37, R42--47 .

R25, R33, R34—100 kG,

R26--22 ka. .

R28—270 1. .

R39—470 Q. _

R40—15 kAt

RFC1—Toroidal RF choke. Use 6 turns of
no. 26 enam wire on an FT-37-43 ferrite
toroid (10 aH).

81—Normally open, momentary push-
button,

52—5PDT, center-off toggle {optional). Use
only if C1 is replaced with C44, C45 and
(46, See text.

T1—Narrow-band transformer, 10.5:1 turns
ratio; 21 turns of no. 26 enam wire on a
T-30-6 powdered-iren toroid (primary, 1.75
1H). 8econdary has 2 turns of no. 24 or
26 enam wire over primary winding.

Ta—Broadhand transtormer, 10:1 turns
ratio; 20 turns of no. 26 enam wire on an
FT-37-43 ferrite toroid {primary). Tap is 13
turns from the collector. Secondary has 2
turns of no. 24 or 25 enam wire over
primary winding.

T3—Broadband transtormer, 5:1 turns ratio;
20 turns of no. 26 enam wire on an
FT-37-43 ferrite toroid (primary); tap at 13
tumns from the collector end. Secondary
has 4 turns of no. 24 or 26 enam wire
over primary winding.

T4—Broadband transformer, 3:1 turns ratio;
9 turns of no. 26 enam wire on an
FT-37-43 ferrite toroid {primary). Secon-
dary has 4 turns of no 24 or 26 enam
wire over primary winding.

L1—NEB02 mixer {C.

U2é U3—NEBS32 dual low-noise op-amp
IC.

U4—78L05 5-V regulator |C.

Y1, Y2—Fundamental crystai, HC-25/U
holder, parallel resonance, 20- or 32-pF
load capacitance. See text for discussion
of frequency choice. Available from Inter-
natlonal Crystal Mfg Co, 701 W Sheridan,
PO Box 26330, Oklahoma City, OK
73128-0330, tel 405-236-3741; JAN Crys-
tals, 2341 Crystal Dr, Ft Myers, FL
33906-6017, tel 800-237-3063; and other
sources,

The title photo version of the QRP Three-
Bander uses the switch-and-capacitors
scheme shown at Fig 1B instead of C1,
and Johnson air-dielectric trimmers for Ax
sreQ (C22) and TX FrEQ (C28). Acrylic
blocks machined to take set screws and
the trimmers’ 3/16-inch-diameter shafts
sarve as tuning knobs. The board is 4 x
£-3/8 inches in size.

and C28 (TX FREQ) are probably the most
expensive components in this project. You
can save money hy purchasing these
capacitors from a surplus outlet or flea
market, although they are still available
new. [n this application, the voltage rating

28 11 A

a 13.0-V supply.

ARRL lab's standard 20-kHz spacing.

The QRP Three-Bander: Vital Statistics

_ The performance of the QRP Three-Bander varies with band. dc supply voltage
and the particular active devices used.. Two versions of the Three-Bander exhibit
a receive sensitivity (minimum discernible signal, or MDS) between ~124 and
~128 dBm, and 3rd-order-IMID dynamic ranges between 71 and 74 dB. A third
Three-Bander exhibits an MDS between ~ 112 and —~ 120 dBm, and a 3rd-order-
(MD dynamic range betwesn 67 and 69 dB. Operated at 13.8 V and using an
MPS5918 at 3, two QAP Three-Banders produce 2.6 and 4.0 W at 18 MHz, 2.6
and 3.4 W at 21 MHz, and 1.7 and 25 W at 24 MHz. A third Three-Bander (with
& hand-picked 2N3904 at Q3) produces 3.8 W at 18 MHz, 3.1 W at 21 MHz and
2.4 W at 24 MHz when operating at 13.8 V. Operating the Three-Bander at

13.8 V provides 3 to 70% more transm:tter output power than that available with

‘Althcugh the Three-Bander's receiver isn’t unduly sensitive or crunch-proof, it's
adequate for routine amateur communication. | had no difficulty in making 3rd-
- order-IMD dynamic-range measurements on the Three-Bander's receiver at the

‘The trequency swing afforded by the Three-Bander's VXOs varias with the
band, stray capacitances and the particular crystals and VXO tuning capacitors
-used, The crystdls 1 used allowed swings of 8.9 to 16.2 kHz at 18 MMz, 8.4 10
17.6 kHz at 21 MHz, and 14.7 10 23.4 kHz at 24 MHz . ~-KHECF

and physical size of Cl, C22 and C28 are
relatively unimportant; these capacitors
need only cover the necessary capacitance
range. C1 must cover the range from 15 to
45 pF. VXO capacitors €22 and €28
should have 2 maximum capacitance of 10
to 50 pF (10 to 15 pF is optimum} and have
a minimum capacitance of just a few
picofarads—the lower the minimum
capacitance, the better.’ If you can’t find
air-dielectric variables at an affordable
price, vou can replace a given variable
capacitor with a switch and several trimmer
capacitors, as shown in Fig 18 for C1, BX
PEAK; the transceiver shown in the title
photo uses this arrangement. You may
prefer the Fig 1B solution to C1 because
flipping a switch is easier than peaking a
tuning control; on the other hand, a front-
panel peaking control can help you mini-
mize interference from strong shortwave
broadcasters, as discussed later in **Using
the Radio on the Air.”” This switch-and-
trimmers idea can also be applied to the
transceiver VXOs; vou can readjust the
trimmers 1f your preset frequencies are
occupied.

The crystal frequencies you choose
depend somewhat on the particular VXO
tuning capacitors you use, A VXO with a
maximum tuning capacitance of many tens
or even hundreds of picofarads (so much
capacitance that the crystal is essentially
shorted to ground with the tuning
capacitance at maximum) may oscillate as
much as [0 kHz below the frequency
marked on the crystal. [f, however, you use
capacitors with maximum capacitances in
the range 've specified, your VXOs should
oscillate within a few kilohertz of the
crystal frequency.

If you want to get your transceiver
working on all three of its bands with
minimal experimentation, use a ZN5109 ar
Q6 to ensure adequate drive to the final
amplifier at 24 MHz. A metal-cased

(TO-18) 2N2222A may work if vou're
willing to iry several transistors at (6 be-
fore settling on one. (1 was zble to use
metal-cased 2N22224As in two out of the
three QRP Three-Banders 1"ve built.) If
you're interested in using your Three-
Bander only at 18 and 21 MHz, any TO-18
2N22224 will probably work at Q6.
One of home-brewing’s. benefits is that
you can tse connectors of your choice. |
like to use BNC connectors as antenna
jacks on HF gear. Although I don’t neces-
sarily agree with others’ choices, 1've seen
LIHF, N, and even phono connectors used
for antenna connections at MF and HF.
This transceiver uses phono jacks for power
and keying connections. {Beware of using

Fig 2-—-Worst-case spectral display of the
QRP Three-Bander. Each horizontal divi-
sion represents 10 MHz, each vertical divi-
sion represents 10 dB. The spike at far left
(the spectrum analyzer's first-local-oscillator
signal) serves as a convenient “'0 MHz""
reference. When this spectrogram was
taken, the QRP Three-Bander was produc-
ing 4 W {14.08-V dc supply) at 18.07 MHz.
All harmonics and spurious emissions are
at teast 36 dB below peak fundamental
output. The QRP Three-Bander complies
with current FCC specifications for spectral
purity.



Fig 3—The QRF Three-Bander’'s CW-
keying waveform at 18.07 MHz. The upper
trace is the RF envelope; the lower trace
depicts the actual key closure. Each
horizontal division represents 5 ms.

phono jacks with batteries—phono plugs
can short-circuit all too easily, 1 use
Molex® connectors and Ffuses with my
battery packs for safety.) The presence of
identical keying and power-supply
connectors isn’t a problem with this rig:
Nothing blows up if the key and power-
supply cables are interchanged.

Construction Details

Decide early on whether you’ll build the
transceiver over a ground plane or on a PC
board. If vou decide to build a PC-board
version, I highly recommend glass-epoxy
{G-10 or FR-4), copper-clad circuit board
aver cheap phenolic board because of glass-
epoxy’s generally higher quality—and be-
cause glass-epoxy’s greater heat tolerance
allows the desoldering and replacement of
components with minimal damage to the
board. (This is especially important if
yow’re new to building; you may need to
fix wiring goofs.) I’ve made the copper
pads for the wires between the board and
off-board components extra large, just in
case you have to do a lot of resoldering.
(Small pads tend to lift off the board if sub-
Jected to too much soldering heat.) This is
a trade-off in the case of the VXO-
capacitor wires, though: The narrower the
pads for C22 and C28 wires, the wider the
VXO tuning range per crystal.

Whether you build your transceiver on
a PC board or with ground-plane construc-
tion, 1 recommend that the transceiver cir-
cuitry be completely shielded when in use.
It’s important that there be grounded me-
tal between the VXO capacitors and your
fingers. Otherwise, you may experience the
magic-wand effect that long-time harms call
hand capacitance. (The VXO-capacitor sta-
tors {immovable plates| are at a high im-
pedance above ground, and nearby
objects—including you—can be “*seen’’ by
those circuit points unless a grounded shield
is interposed, You shouldn’t be able to tune
your receiver just by bringing your hand
close to the tuning knob!) Complete shield-

ing of the transceiver circuitry also helps
minimize hum and microphonics in the
NE602 detector; especially when the trans-
eiver is used with a poor RF ground.

Wind your inductors and transformers
before you start wiring the circuit. Amateur
radio-equipment builders commonly count
coil turns wrong; this usually results in coils
wound with one turn too many. (Hint:
With toroids, just passing the wire through
the core counts as one turn.)®’

Because this is an RF project, keep com-
ponent leads short, as shown in the photo-
graphs, Long leads can induce excessive
noise and hum into the cirevit. (If you're
reafly unlucky, overlong leads may cause
the circuit to oscillate when it should be
amplifying.) Transformers T1 through T3
aren’t critical with regard to mounting—
they can either lie flat or stand upright.
(Some builders like to glue toroids down;
I skip the glue so the coils can be removed
easily if necessary.) I used screws, lock
washers and Y%-inch-long metal spacers to
mount my transceiver boards in their
boxes.

QB, the transmitter power amplifier,
must be heat-sinked. Because the
MRF237's case is connected {0 the
transistor emitter (instead of the collector,
as is usually the case with metal-cased
BJTs), you can heat-sink Q8 merely by
soldering its case to the circuit-board
ground foil (or to the ground plane, if
you’re undertaking ground-plane construc-

tion.) That’s what I did in my Three-
Bander. One small solder joint does the
job; vou needn’t solder the entire case
perimeter.

[ used three-hole-mount phono jacks
(two holes for mounting screws and one for
the jack barrel) because they don’t loosen
with use as easily as single-hole mount types
do. For the same reason, 1 took the time
to drill the extra holes necessary to seat the
anti-rotation tabs on the GAIN and SIDE-
TONE LEVEL controls because seating the
tabs—instead of breaking them off—
results in controls that almost never work
loose from the panel.t

Testing

None of the Three-Bander’s circuits need
be trimmed or aligned beyond the adjust-
ments possible with its panel controls, so
you need only verify that it works. | sug-
gest powering the transceiver with a small
supply during testing—a 12- to 15-V regu-
lated power suppty capable of producing
no more than 0.5 to | A is fine. (A supply
capable of sourcing 7 or 10 A invites the
possibility of serious smoke and component
destruction if you make a wiring mistake.
Don’t use batteries, either: Short-circuited,
they can source enough current to melt
wires!)

The first test is to determine whether or
not the Three-Bander can hear its own
transmit oscillator. Set the GAIN contro! to
the middle of its rotation. Plug in crystals

" NRD-525 receiver, the Three-Bander's
CW, this is how to do'it.

" mine sooi: Other H(Q staffers. are linin
Three-Banderl—David Newkirk, AK7M

- On the Air with the GRP Three-Bander .

.. What can you expect of the QRP Thres-Bander? In three briet operating

. periods, | snagged OK3CQOR, EABAB, OK2KFM, KKEH, WBEYBT, AF45 and

- WIMNU at 18 MHz, and KFS0L and G3FGT at 21 MHz—nine contacts, four
countries, four states-and three continents. The antenna? Fifty or so feet of wire
“tossed in a tree and worked against a baseboard-heater “graund.” )

- The QRP Threw-Bander's recelver is more than satisfactory, considering its

_ simplicity, There's audio to spare; ! didn _
~open all the time. The receiver is a bit micraphonic, but not annoyingly so. |
~heard a bit of hum at sorne settings of the Ax PEAK cohtrol—probably because |

. used an ac-operated power supply in conjunction with my crummy RF ground,

- Sometimes, { had 10 Use RX PEAK 10 minimize AM “*breakthrough’ from strong

- 17- and 21-MHz broadecasters. All this means is that I'll build my version of the
“QRF Three-Bander with a front-pansi-peakable front end. {1 didr’t hedr one iota
‘ot breakthrough from local medium-wave broadcasters, by the way.)
.. Full break-in is furt with the QRP Three-Bander, Zack Lau has solved several

- problems at once by incorporating audio fimiting into this transceiver: *'Da-

- thumping” the rig’s TR switching, protecting the operator’s ears and head-
phones from overdrive, and ridding the rig's sidetone of monotony. (In transmit,
~you hear the sidetone fassuming that you've set its SIDETONE LEVEL control to al-

- low this; of course], a tone corresponding to the frequency difference between
the receive and transmit VXOs, and the products of intermodulation between

- thes® signals as they mix in the Three Bander's audio-limiting circuitry. Resutt:
The rig’s "sldetone’” rarely sounds the same two QSOs in a row!) :

“. - The QRP Three-Bander's differential keying s a class act. Listened to with my

, CW sounds absolutely A1 (pun intendod)

- at 18, 21 and 24 MHz. (No “Sure the keying’s too hard—but heck, it's QRP”
Gxcuses are necessary for this low-power rig.} If you must key an oscillator for

't have 1o run the Gam control wids

- Working all continents will be easy with this rig. Who'li be first to work all
states with a Three-Bander? it probably wan't be me—at least, not uniess | build
g up for their stints with KH6CP’s QRP
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bands, but T4 is pretty broadband, teo.

The TR switch is a bit tricky to desig

How About Modifying the QRP Three-Bander?

I'm sure that many of you would like this transceiver to cover different
pands—14 ar 28 MHz, for instance. The problem is that if I'd taken the time to
work out the-details of all such permutations before publishing this article, you'd
never have seen this article! The first step In getting a successful equipment
design off the drawing board and into reality is defining the limits of what you
want to accamplish—so 1 decided to dasign the QRP Thres-Bander o cover
only the 18, 21 and 24-MHz amateur bands. That said, though, | do have some
untested Thres-Bander-maodification hints for the adventurous. -~ - -

First of all, most of the QRP Three-Bander's RF circuits are broadhanded
enough to cover the HF spectrum without modification. The exceptions are the
NES02's tuned input circuit (C1-T1), the transmitter-output fow-pass filter
(C37-C40, L1-L3}, and the TR switch filtar (C38, C41, C42, and |4-L6). The
variable crystal oscillators should work fine from 3.5 fo 28 MHz with :
fundamental-mode crystals; keep in mind, howaver, that a VXO's funing range
generally decreases as the crystal freguency is lowerad. o
~ You may riead to add a few more turns to T4’s primary winding on the low

n—you can't get the peaks in a high-
ripple band-pass filter to fall exactly where you want them merely by poking ata
calculalor—bat you can always use Lewallen's single-band version {ses Note 4 -
af the main text). If you use a rotary switch tor the TR circuit, receiver front end
and transmitter cutput filter, getting the QRP Three-Bander o cover five or six
bands shouldnt be foo difficult. . . ~KHECP - - T -

at Y1 and Y2, both on the same frequency,
and set the BX PEAK, RX FREG and TX FREQ
capacitors so that their plates are half
meshed., Press the 8POT button and adjust
BX FREQ to find the transmitter signal. If
you're lucky, you now have an expensive
code-practice oscillator! If you can't hear
anything at all, even after trying the entire
range of the GAIN control, there’s a fault
in the receiver audio chain.

If you can meter your power supply’s
output current, you can confirm that the
transmitter works by aftaching a 50-Q
dummy Ioad to (a 2-W carbon or metal-
oxide resistor) and briefly shorting the KEY
jack. If the transmitter is working, the trans-
¢eiver’s current drain should increase to 200
or 300 mA with keying. You can also use
an oscilloscope, RF wattmeter or RF volt-
meter to measure the transmitter output.

Using the Radio on the Air

The ultimate test of a home-brew rig is
making contacts. Although D-C receivers
are notorious for fooling their operators
into transmitting on the wrong frequency,
the QRP Three-Bander’s independent
transmitter and receiver oscillators can help
vou avoid this problem. Perhaps the easiest
way is to let other stations tune you in
properly by calling CQ on a clear
frequency! The second way to be sure
you've spotted your transmitter on the
other station’s frequency is to adjust TX
FREQ so that vour spotting signal (1) has
the same pitch as the incoming signal and
(2) “‘tunes the same way”’ as the incoming
signal. In other words, if, once you've
spotted your transmitter, adjusting RX
FREQ causes your spotting signal to rise in
pitch as the incoming station falls in pitch,
or vice versa, you’ve set your transmitter
to the wrong frequency and must readjust
it to *‘the other side of zero beat™ to put

30 (L1 E8

your signal in the other station’s receiver.’
Another approach is to adjust RXFREQ for
zero beat with the incoming signal, press
sPOT, and adjust TX FREQ to zero beat your
transmitter to your receiver and the incom-
ing signal. Once you've done this, adjust
RX FREQ t0 receive the incoming signal at
the pitch you want. This latter approach
works well on a busy band: After you've
spotted your transmitter, readjust RX FREQ
to receive the less-interfered-with **side’” of
the received signal. (Incidentally, you can
zero-beat vour transmitter to fairly strong
incoming stations by pulling out the receive
crystal [Y1] and adjusting the spotting sig-
nal to zero beat. In this case, the spotting
signal acts as the receiver local oscillator.
The spotting and incoming signals wilt have
exactly the same pitch when you plug the
receive crystal back in.)

Adjust RXPEAK for maximum received-
signal strength. 1f no man-made signals are
audible, adjust RX PEAK for maximum
background noise. You can also use this
control as an attenuator by mistuning it—a
useful feature when strong signals overload
the rig's mixer. Usually, detuning RX PEAK
just enough to reduce the culprit signal
below the overload point preserves suffi-
cient desired-signal sensitivity for you to
keep operating.

Adjust the GAIN control for a comfort-
able listening level; this control does not
affect the sidetone level. For finding
stations, [ adjust GAIN 50 1 can just hear
the background noise.

The SIDETONE LEVEL conirol adjusts
what its name implies. Although a sidetone
is unnecessary with a straight key, it’s quite
handy—if not essential-—with electronic
kevers.

The SPOT button turns on the QRP
Three-Bander’s transmit oscillator, allow-
ing you to adjust vour transmit frequency

without actually transmitting a signal on
the air, (Sweeping a signal across a band
is considered poor amateur practice—even
for antenna testing.)

Summary

The QRP Three-Bander gets you going
on three of our hot high bands in style, and
with enough power to work the world,
Build it, use it—and have fun!

Notes

it of parts for the QRP Three-Bander are avail-
able from RADIQKIT, PO Box 973, Pelham, NH
030786, tel 803-437-2722, for $99 each, plus $4
each for shipping via the United Parce! Service
in the US. (Canadian and overseas orders are
welcome; contact RADIOKIT for details.) The kit

rica includes a PC board, an unpainted Ten-

ec enclosure and all QRP Three-Bander com-
ponents except crystals, The ARRL and QST in
no way warrant this offer.
A PC-board template and parts overlay for the
QRP Thres-Bander are available for a business-
size SASE from the Technical Department
Sacretary, ARRL, 225 Main 5t, Newington, CT
06111,

2This technique, also known by the unfortunate
pejorative term wgly construction, entails
supporting ¢ircuit components—connected
directly to each cther by short leads—above a
thin copper shaet {ground plane). Despite their
appearance, circuits built in this way generally
work befter than their PC-board-built counter-
parts because air is a better dielectric than fiber-
glass or phenolic. Builders well-versed in
ground-plane construction can generally build
the ground-plane varsion of a given circuit faster
than its circuit-board equivalent.

3H, Lewallen, *An Optimized QRP Transceiver,”
Feadback, QST, Nov 1980, p 53.

‘R. Lewallen, **An Optimized QRP Transceiver,”
QST, Aug 1980, pp 14-19. | highly recommend
this article to anyone who wants to build a
40-meter QRP transceiver.

SMost of the frequency variation provided by C22
and C28 occurs at the low-capacitance end of
their capacitance spans. Thus, achieving the
smallest possible minimum capacitance at C22
and C28 is especially important to builders who

- duplicate this project with ground-plane con-
struction because of the generally lower stray
capacitances this construction method affords.
tess stray capacitance in the VXO circuit max-
imizes the VX0 tuning capacitor's contribution
o capacitance change in the gircuit.

§Fig 70 on page 2-37 of the 1989 ARRL Handbook
shows several aspects of toroid construction,
including how to count toroid turns accurately,
and how to wind a toroidal transformer (fike 11,
T2 and T3 in this project).—£&d.

"The inductances listed for L1 through L6 are
measured values. If you attempt to verity these
inductances by using weli-known toroid-
inductance formulas to work backward from the
core and turns valuss given, you'll come up with
different inductance values. This is so because
simple formulas for caiculating the inductance
of toroids tend to overestimate the inductance,
(Such formulas are easy to spot: They fail to take
wire thickness into aceount, returning the same
inductance whether you use wire so thick you
can barely wind it, or hairlike wire that's nearly
invisible!)

#These are important considerations in portabla
CQIRP operation because you’ve usually left the
necessary retightening tocls at homel

“Becausa the days when radio amateurs routinely
tuned for replias over a significant portion of 2
band are long gone, accurately spotling your
transmitter is important. Spotted on *‘the wrong
side of zero beat,” but at the same pitch as the
incoming signal, your transmitter is twice that
piteh away from the incoming signal—ifor exam-
pie, 1.4 kHz away from an incoming signal tune
to produce & 700-Hz plich.—Ed. e



Is Amateur Radio Hazardous
to our Health?

What really was said about cancer rates and Amateur Radio, and

what we can do about

By lvan A. Shulman, MD, WC2S

6041 Cadillac Ave
Los Angeles, CA 90034

hen it was reported in an Asso-
W ciated Press release that there was

an increased rate of death due to
certain types of cancer in Amateur Radio
operators, this information was rapidly
picked up by the radio community. As a
physician who specializes in cancer surgery,
I received many calls from amateur and non-
amateur friends to find out more about what
was going on and what I thought about it.
As in many reports on medical topics in the
lay literature and on television, there fre-
quently is a difference between what is report-
ed and what actually was said in medical
articles, and this and other recent reports are
no different.

After much time and consideration, several
important concepts became apparent to me,
and | hope that by making this report in QST,
it will help us all to better understand what
really was said, and what is known about the
reported association of leukemias and other
blood cancers with Amateur Radio. This
article does not purport to completely cover
all the important articles and research studies
which have ever been written on the effects
of electromagnetic radiation on human
biolegy, but is instead, an effort to review that
literature which might be useful to Amateur
Radio operators interested in responding to
the questions that have been asked.

Biologic Background

Radio-frequency waves are a form of elec-
tromagnetic waves, and in the frequencies of
concern to Amateur Radio operators, these
represent a form of nonionizing radiation.
The terms ionizing and nonionizing radiation
are frequently confused, and it is helpful to
clarify what [ mean by these terms early in
our discussion.

lonization occurs when there is enough
energy in the radiation to displace an electron
from an atom. Radiation that produces this
effect has a very short wavelength, a high fre-
quency and high energy level, and is typically
that described as X-rays and gamma rays.
Nonionizing radiation is otherwise known as
infrared and radio-frequency waves, which
are at a lower energy level, and have lower fre-
quencies and longer wavelengths than joniz-
ing radiation. lonizing radiation is dangerous
to living organisms in that it affects cellular
elements such as IDNA in the cell nucleus,

it.

leading to genetic damage in the individual
cell, and mutations in future generations of
cells. Although the energy level of nonioniz-
ing radiation is lower and thus may not affect
farge molecules or generate measurable
amounts of heat in the same manner as ioniz-
ing radiation, there is substantial evidence that
nonionizing radiation has subtle effects at a
more basic cellular level, including effects on
hormones, enzymes and the cooperative
mechanisms involved in maintaining the
integrity of intracellular systems.'

Experiments regarding the effects on
human tissue of norionizing electromagnetic
fields have been conducted for many vears.?
The findings of these studies indicate that a
modulated electromagnetic field, that is, one
in which the energy is cycled on and off or
is varied by intensity or frequency, has a
greater inhibitory effect on the ability of cells
in the body to communicate with each other
than does a field in which the current remains
at a steady and unmodulated strength.

Studies indicate that even in a weak elec-
tromagnetic field there is a modification of
calcium binding at the cell membrane, as well
as an alteration of a variety of calcium
dependent enzyme systems which work be-
tween cells,? Experiments have noted that
the effect on calcium flow in and out of cells
is frequency dependent, and that curves can
be drawn demonstrating these ‘“*frequency
windows."” Specifically, the combination of
a very high or ultra high frequency carrier
(147 or 450 MHz) modulated at specific
extremely low freguencies (16, 40 or 60 Hz)
has been studied and appears to be of bio-
logic significance.*

Other studies have looked at the effects of
electromagnetic energy on cells that have
specific immune functions. An important type
of white blood cell called a T-lymphocyie is
involved in the recognition and destruction
of foreign and maligaant cells. There is evi-
dence that the normal funciioning of these
cells is significantly reduced by electric fields
that simulate 60-Hz high voltage power line
fields and by weak microwave fields that are
amplitude modulated at 60 Hz.»® The
mechanism of this process is not clear, but
may also be related to interactions at the level
of the cell membrane.

More rapidly dividing cells, such as those
in the bone marrow or small intestine, are
usually more sensitive to the effects of both

'Notes appear on page 33.

ionizing and nonionizing radiation than are
those which divide more slowly. Thus, it is
rapidly dividing cells that are more likely to
demonstrate changes in response to exposure
to these types of energy. However, cells which
divide more slowly have less of an ability to
repair any damage done to them by exposure
over a long pericd of time. It is important to
recognize that these effects are not necessar-
ily dependent on damage to DNA or other cel-
lular markers.

Evidence at this time seems to suggest that
an appropriate interpretation of this data is
not that nonionizing energy necessarily causes
cancer, but that it may act instead to promote
the efficacy of other agents in doing so.

Previous Studies

In 1979, initial questions were raised
regarding a positive relationship beiween high
current electrical configurations in homes and
the incidence of cancer deaths in children liv-
ing in the Denver area.” Later, similar find-
ings were noted for adults living near high
current 60-Hz wiring as well.® Because of
criticisms relating to the methodologies and
assumptions used in these studies, other
investigators looked at these same issues
again, and came to similar conclusions.®°

It had been reported as early as 1982 that
there appeared to be an increased death rate
due to lenkemia in people who were exposed
to magnetic and electric fields in the course
of their work.'"'* Additional articles ap-
peared in 19831314 and 1985158 which also
suggested that electrical workers in general
were at an increased risk of leukemia and that
electromagnetic fields might be a cause of this
form of cancer. A time/effect relationship has
also been suggested for certain forms of brain
tumors and occupational exposure to micro-
wave and radio-frequency electromagnetic
radiation,*® where the risk was 10 times as
great in those workers who had industrial
exposure to soldering fumes, solvents and a
variety of other chemicals. Other reports have
reviewed the possible relationship between
spontaneous abortion rates and the use of
electric blankets,?' video display terminals,®
and ceiling cable electric heat.®® Cataract
formation and damage to the retina has also
been reported in humans exposed o high in-
tensity electromagnetic fields and
microwaves,*

Dr Milham's Sindy
The recent report which stirred up the most
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concern because it made particular reference
to Amateur Radio operators, appeared in the
January 1988 issue of the American Journal
of Epidemiology, a respected and prestigious
medical publication.®*

In 1982, Samuel Milham, Jr, MD, MPH,
who works in the Epidetmiology section of the
Washington State Department of Social and
Health Services, reported that a study of
workers whose stated occupation on death
certificate records suggested an exposure to
electrical or magnetic fields had a higher rate
due to leukemia.® Tn 1985, at the suggestion
ot an Amateur Radio operator (W2EVE), he
locked at all the “‘Silent Keys’ listings that
appeared in QST and studied the cause of
death of amateurs who died between the vears
1971 and 1983 and who lived in Washington
State and Caiifornia at the time of their
death.”

To simplify things slightly, only males were
studied as there were very few women among
these deaths. A total of 1691 death certificates
were identified with these Silent Keys,

Using a standard statistical analytic tech-
nique called proportionate mortality radio
{PMR), and an analysis of all US deaths as
4 comparison group, 12.6 of the 1691
amateurs shauld have died from leukemia. In-
stead, 24 deaths were observed with a statisti-
cal significance of p < 0.01, meaning that
there was less than a 1in 100 chance that this
was a random occurrence.

in the largest study reporied,®® Milham
has expanded on his original work. He first
identified all licensed amateurs with addresses
in California and Washington State. This was
followed by a computerized and manual
review of all deaths of persons whose com-
plete names and date of births corresponded
to the list of known amateurs for the period
January 1, 1979 to June i6, 1984,

A total of 67,829 amatieurs were identified
and 2485 deaths were studied, Eighty-four
percent (2083 of 248%) deaths occurred in
California, so this study was weighted heavily
towards the California experience. After
making certain statistical adjustments, the
overall death rate for amateurs was no dif-
ferent than it was for the population of hoth
states at iarge, Likewise, the overall death rate
for all forms of cancer among amateurs was
not significantly different from the larger
population.

However, within this cancer death rate,
there was a definite disproportion of deaths
due to cancers of **other’ [ymphatic tissues,
such as multiple myeloma and non-Hodgkin’s
lymphomas. The death rate for all leukemias
was only slightly, but not statistically signifi-
cantly, increased. Among those leutkemias,
however. one form particularty (acute myelo-
genous leukemia) was significantly increased.
It was concfuded that the increased number
of only these highly specific forms of blood
disorders, and not others, suggests that a
biologic cause and effect is present.

1t was niot possible to make a direct analysis
of any occupational link with these excess
deaths due to the fact that this information
was readily available only for Washington
State deaths. it should be noted that of these
402 deaths, 31 percent of the amateurs appar-
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ently worked in or about electromagnetic
fields as technicians, radio operators or tele-
vision repairmen. Of all deaths in Washing-
ton State during this time, only 3 percent of
the population worked at these occupations.
In addition, among Washington State
amateurs, 5 of the 11 deaths due to leukemias,
lymphomas or multiple mveloma, were in
people who had such occupational electro-
magnetic exposures. [t was pointed cut that
workers in these occupations also were
exposed to other possible hazards, such as
fumes from solder and toxic chemicals such
as the polychlorinated biphenyls (PCBs), and
ashestos, any of which in themselves might
conceivably cause cancer as well.

No other cause of death was noted to be .

higher than normal in the amateur popula-
tion, and in fact, several important and com-
mon causes of death were less than what
would be expected from the population as a
whole. Deaths due to cancer of the pancreas
and the lung, as well as all deaths due to
respiratory diseases (pneumonia, asthma,
emphysema), circulatory diseases (those of the
heart and blood vessels) and accidents were
less in amateurs as a group than in the over-
all population. It was even suggested that
there are fewer cigareite smokers among
members of the American Radio Relay
League than in the general US population as
a whole.

Milham concluded that Amateur Radio
licensees in California and Washington State
do have a higher death rate due to acute
myelogenous lenkemia, muitiple myeloma
and possibly other specific types of

lymphoma. He felt that exposure to magnetic

or electrical fields either as a consequence of
work or hobby should be considered among
the cause of these rates.

Comments on these Studies

It is important to recognize that studies
based upon death certificate data alone are
always subject to certain limitations. Data in-
accuracies, from input as well as in coding,
are not uncommeon, and when one is meas-
uring the incidence of small or rare occur-
rences, this may cause an inadvertent
diminution or magnification of the determi-
nation of these’ occurrences. Nope of the
studies discussed here ook at an actual meas-
urement of the electromagnetic or toxic chem-
ical exposure that any of the deceased
individuals may have had. The issue of what
is called *‘confounding factors™ such as the
interaction of the effect of toxic chemicals and
electromagnetic fields of different levels of
energy is certainly unknown. As a result,
statisticians may frequently differ on the in-
terpretation of identical data.

On the basis of these research papers,
however, it i now apparent that the data
derived so far must be considered significant
enough to support further research into both
the epidemiology of and the biologic mechan-
isras involved in these effects. Some of that
research is presently being done both in the
United States and abroad and new articles are
being published in the scientific literature fre-
quently.

Exposure Standards

The question of exposure standards also
deserves comment. in 1982, the American
National Standards Institute (ANSD, a
private, commercially sponsored organiza-
tion, published a list of standards based upon
the thermal effects of electromagnetic fields
upon tissue,” There is much controversy
regarding the validity of measuring this type
of effect on biologlc tissues as there is clear
evidence that adverse tissue effects can occur
without a detectable rise in ternperature.’® Tt
should be noted that Australia, Sweden and
the Eastern bloc countries as well as locali-
ties in the states of Qregen and Massachusetts
have issued standards which recommend sig-
nificantly lower exposure levels. Another
voluntary standard has been proposed by the
National Council for Radiation Protection
and Measurement { NCRP), which is notably
more stringent than the current ANSI stan-
dards.?! ANSI is presently in the process of
revising their standards,

It is interesting to note that the US
Environmental Protection Agency has
recently decided to defer the issuance of stan-
dards for exposure to electromagnetic fields
under its RF Radiation Guidance Program for
budgetary restrictions and other priorities.
Despite the requests of the Federal Commu-
nication Commission, the National Associa-
tion of Broadcasters, the Electromagnetic
Energy Policy Alliance (of which the ARRL
is a senior associate member) and other
national organizations to complete this
important work, the EPA has decided to put
aside many years of effort on these guidelines
and to focus its atiention on other matters
which it considers to be of greater public
CONCErn.

Hapd-Held Radios

An article published recently studied the
specific absorption rates in models of the
human head exposed to hand-held radios
operating in the 800-MHz band, which is
where most cellular telephones are used,®
The authors studied the RF energy absorbed
by simulated tissues in the head {eye, brain,
muscle, fat and bone) while holding the trans-
mitter in vertical and tilted positions about
the head. Also, a V2-wavelength antenna
operated at 1.0 W power output was com-
pared to a 5/8-wavelength antenna operated
at 1.0 and 1.8 W, This study indicated the
presence of a “*hot spot™ in the eye while
using a ¥:-wavelength antenna, and one in the
frontal portion of the brain while using a
5/8-wavelength antenna.

The authors concluded that if the transmit-
ter is operated in a vertical position and is held
at a distance of about 2 inches
{5 cm) from the face during normal use, the
specific absorption rates would not be sign-
ificant enough to warrant concern, at least
with reference to the present ANSI standards.
These current ANSI standards essentially con-
sider any device generating less than 7 watts
output to be safe, an assumption with which
atmost all experts currently would not agree.
Other studies wsing hand-helds operating at
lower frequencies and different power outputs
are being conducted and evaluated with refer-



ence 10 more stringent standards.

What Does This Mean?

What does all this really mean for us as
amateurs? We all know that there are intrin-
sic risks in all activities that we do every day.
How many of us still smoke, or are over-
weight or do not bother to fasten our seat
belts in our cars? Knowing about risks only
sometimes causes us to change our ways. As
Amateur Radio operators we certainly do not
have anry hesitations about discussing and
protecting ourselves from the dangers of high
voltage circuitry. Nor do we shy away from
trying to prevent the risk of accidental falls
from roofs or antenna towers,

Likewise, we should recognize a relatively
newly identified environmental hazard which
may be significant to those of us even without
occupational exposure to electromagnetic
fields or toxic substances. No one is absolutely
certain about what may be causing this in-
creased proportion of special cancers. There-
fore, prudence dictates that Amateur Radio
operators should take those simiple measures
which decrease the possibility of our personal
exposure to electromagnetic fields or toxics
that we may contact as a consequence of our
interest in Amateur Radio. Articles have begn
published in QST and other Amateur Radio
publications regarding some precautions in
the past.*-¥ This current list includes some
recormmendations which are new, particularly
in view of recent information,

Preventive Measares

1} Do not stand or sit close to your power
supplies or linear amplifiers while operating,
even when they are in stand-by mode.

2) Stay at least 24 inches away from any
power transformer, electrical fans or other
source of high level 60-Hz magnetic fields
while in operation.

3) Do not tune up or operate a high
powered linear amplifier while the shields or
covers are off.

4) Run your transmission lines away from
where you or other peaple sit in or near your
shack.

5) Properly terminated coaxial transmission
feed lines should be used in preference to
open-wire or end-fed antenna installations
which come directly into the transmitter, as
the RF radiated from a coaxial feed line is
much lower,

6) Use common sense about placing all
antennas well away from yoursetf and others,
especially for VHF, UHF and particularly
microwave applications. No one should be in
the near field of an antenna.®

7) No person should be near any transmit-
ting antenna while it is operating. This is
especially true for all mobile or ground
mounted vertical antennas. The use of indoor
transmitting antennas which are close to
pecple in a house or apartment should be
reconsidered,

&) Use the minimal power needed to make
& QB80, especially if the antenna is less than
315 feet above the ground.

9} Hand-hetd radios should be used on the
lowest power setting needed to carry out com-
munications,

10) Hand-helds should be kept as far from
the head as possible when operating. The use
of a separate microphone or similar device is
recommended,

11) Transmissions using 2 hand-held radio
should be kept as short as possible.

12) Power density measurements should be
made before running more than 25 watts in
2 VHF mobile installation, particularly if the
antenna is rear-deck mounted and passengers
may ride in the back seat. The safest mobile
antenna location is in the center of the metal
roof,

13) The development of an accurate inex-
pensive power-density meter would be of
major benefit to the Amateur Radio commu-
nity so that RF power-density measurements
could be taken in all radio installations.
Because of the current high cost of such
devices, groups of amateurs or clubs may wish
to purchase one and share in its use.

14) Soldering should only be done in a well
ventilated area. A small fan should be used
to blow away toxic fumes,

15) When using toxic chemicals, such as
when etching PC boards or repairing fiber-
glass, wear gloves and goggles, use proper
tools, and avoid contact with any of the
chemicals. If accidentally contaminated, wash
oft the compounds immediately with copious
quantities of water.*® Again, the importance
of always working in a well ventilated area
with personal protective covering cannot be
overemphasized.

16) Hazardous chemicals, such as those in
the PCB class, are used in some capacitors
and dummy loads. Use extreme care in hand-
ling these materials, and consult with the
appropriate local authorities to determine the
proper meas of disposing of these chemicais
in an environmentally responsible way,

Some Observations

To my knowledge, no other established
guidelines are available to prevent potentially
harmful exposure. Therefore until such time
as a clearer picture emerges, we should fol-
low these simple common sense precautions.

There is no question that additional infor-
mation is needed and will ultimately be forth-
coming on this important issue. This data will
certainly be difficult to interpret, and confus-
ing to many of us, both in the amateur and
nonamateur community. We must therefore
be prepared to work together to arrive at
reasonable conclusions and appropriate
actions,*!

[n preparing this paper, 1 personally com-
municated with several of these experts in the
field whose works are referenced befow. All
of these experts, including Dr Milham, agreed
that none of them would have any hesitation
regarding their own personal use of currently
available Amateur Radio equipment, provid-
ed that it was properly installed and opera-
ted, and that the recommended precautions
were followed.* Unanimously, they ail feel
that no one should stop operating because of
concern for the possible risk of illness, as
these risks appear to be so relatively low.

Am I worried? Absolutely not. With com-
mon sense and safe operating practices, I look
forward to many more years of enjoyment

and satisfaction as an Amateur Radio
gperator.
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Product Review

Conducted By James W, Healy, NJ2L
Assistant Technical Editor

Heath SB-1400 ME/HF Transceiver

Reviewed by Kirk Kieinschmidt, NTOZ

The $B-1400 MF/HF transceiver is, in
a way, a departure from Heath’s traditional
Amateur Radio offerings—at least in their
MFE/HF transceiver line. Although most of
Heath'’s previous ham-radio equipment was
designed by Heath®, the *1400 is custom
manufactured for Heath by Yaesu, after
Yacsu's popular entry-level FT-747GX
transceiver. In addition to the SB-1000
linear amplifier and YHF/UHF trans-
ceivers that are made for Heath by other
companies, we can expect more products
of this type from Heath in the future—
including, perhaps, a high-performance
shortwave receiver.

First Impressions

The SB-1400 arrived at ARRL HQ in
two boxes. One box contained a 100%-
duty-cycle power supply. It's nearly as large
as the rig, and it weighs a lot more. That
struck me as kind of funny—a massive,
super-duty power supply doesn’t seem to
go with a lightweight, compact trans-
ceiver. A smaller, lighter-duty power supply
is not offered with the *1400. You certainly
don’t need to worry about power-supply
failure, though!

Setting up the SB-1400 and its supply is
a snap. After connecting the power supply
to the rig via its 4-pin connector and plug-
ging the supply into a power sirip, there’s
not much left to do, other than connecting
a suitable antenna. Microphone and head-
phone connectors are iocated on the front
panel. The power supply has a built-in
speaker. The 1400 is obviously designed
for ease of use. This isn’t surprising:
According to Heath, a lot of effort went
into the layout of the front and back
panels. it shows.

After quickly reading the SB-1400s
operation manual, I turned on the supply
and the radio (in that order, as suggested
in the manual). Everything worked fine.

Operating ¥mpressions

Because the SB-1400 is a close cousin of
the Yaesu FT-747GX, you can get a detailed
description of wmost of the SB-1400°s
features from Dave Newkirk’s August 1989
QST review of the FT-747GX.! In addition
to having a different front-panel layout than
the FT-747GX, the $B-1400 allows selec-
tion of AGC-decay time, independently of
mode, via a front-panel switch. (The
FT-747GX’s AGC-decay times are unalter-

1D, Newkirk, “Yaesu FT-747GX MF/HF Trans-
ceiver,” Product Review, (ST, Aug 1989,
pp 33386, 52.

34 osT=

Table 1

S$B-1400 Tuning-Siep Size v Mode
fMode FAST on  FAST off
SSBICW 25 kHz 25 Hz

AM { kHz 100 Hz

FMT 12,5 kHz 5 kHz

Ftt 10 kHz 5 kHz

twith optional FM board (not tested).
twith optional FM board, and selected by
the control sequence described in the
5B-1400 operating manual.

ably related to mode, with one exception:
An internal switch allows selection of fast
or siow AGC decay for CW reception.) The
SB-14(KY's display is slightly different than
the "747's, and somewhat different tuning-
speed selections are available in the AM and
FM modes.?

Overall, 1 am pleased with the perfor-
mance of the *1400. It packs a lot of versa-
tility into a very compact enclosure. My first
contact with the rig was with a ham on
Pitcairn Island (VR6) on 10 meters. As soon
as 1 heard her calling CQ, I started franti-
cally trying to extricate the microphone from
its plastic bag, I quickly set the mike gain
to an appropriately low level, and was sur-
prised when she came back to my 10- or
20-W signal. That contact turned out to be
a good omen: it was the first of my many
DX and stateside QS50s with the *1400.

The SB-1400 doesn’t have provisions for

2To see the differences, compare Table 1 in this
article to Table 1 in August's FT-747GX review.

metering automatic level control (ALC} volt-
age or SWR, and its RF-output meter only
indicates relative output. Because there’s no
ALC metering, tuning up the rig on SSB
involves setting the mike gain so the meter
needle deflects only to a certain point—akin
to many rigs of early-"70s vintage. This
method of tuning up on SSB is potentially
less accurate than using an ALC indicator.
There is no buili-in speech processor; maybe
that's why the "1400 received such good
audio-quality reports from many of the sta-
tions I worked!

The SB-1400’s noise blanker doesn’t work
well on powet-line noise, and it works only
marginally well on automotive ignition
noise. The rig’s tuning rates (see Table 1)
also took some getting used to. The fast rate
is realfy fast. You can zip right out of the
ham band before you know it! The fast rate
is great for quickly jumping to another part
of the band, but it’s not appropriate for
tuning a subband. The slow rate, used for
most tuning, [ found to be too slow. A spin-
ner post or finger hole in the knob would
be a welcome addition; in the absence of
one, | turned the tuning knob by thumbing
the knob rim.

Like the FY-747GX, the review SB-1400
exhibits considerable high-end audio rolloff
on receive. The overall SSB receive band-
width of the unmodified SB-1400 was just
1100 Hz at - 6 dB—with a 2.5-kHz-wide IF
filter in line! Likewise, the SB-1400's AM-
receive audio is muddy. Fortunately, the
receive-audio “‘demuddification’ fix
described in the August FT-T47GX review
also works for the SB-1400: Removing a
capacitor from the S3B-1400s audio-
amplifier circuit moved the rig’s high-end,



Table 2
Heath SB-1400 Transceiver, Serial No. 8K020058
Manufacturer’s Claimed Specifications  Measured in the ARRL Lab

Frequency coverage: Receiver, Receiver, 100 kHz to 20.999975 MHz: transmitter
100 kHz to 29.9999 MHz; transmitter,  as specified, plus an additional 75 Hz at the
1,6-1.9999, 3.5-3.9999, 7.0-7.4999 upper end of each range.

10.0-10.4999, 14.0-14.4999,
18.0-18.4998, 21.0-21.4999,
24.5-24.9999, 28.0-20.9999 MHz.

Modes of operation: LSB, USB, CW,  As specified.
AM, FMt
Frequency display: Not specified. 6-digit, green-backlit LCD.
Freguency resolution: Not specified. Display, 100 Hz. Actual tuning resolution varies
with mode and tuning speed as shown in Table 1.
Power requirement: 13.5 V de +10%, At 13,5 V de and 14.1 MHz, 17 A for 111 W output

18 A max at 100 W output. and 1.08 A during receive at full audio output.

Transmitter Transmitter Dynamic Testing

Transmitter output power: SSB, CW, 108 to 111 W PEP, depending on band;
CW, and FMT: 100 W PEP/DC; SSB. 110 to 115 W PEP, depending on band,
AM: 25 W, carrler. AM, as specified; FM not tested.

Spurious signal and harmonic See Fig 1.

suppression: Harmonic, better than
50 dB; non-harmonic, better than
40 dB..
Third-order intermodulation-distortion
products: Better than - 25 ¢B at See Fig 2.
100 W PEP output.
CW-keying waveform: Not specified. See Fig 3.
Transmit-receive turnaround time (PTT
release to 90% audio output with an 17 ms.
S9 signal): Not specified.
Receiver Receiver Dynamic Testing
Receiver sensitivity:
SSB and CW: (CW bandwidth not Minimum discemnible signal (noise floor) with
specified) for a 10-dB (S + N¥N ratio, “CW narrow” filter: 1.0 MHz, - 135.5 dBm;
0.5 gV from 0.5-1.5 MHz {0.1-0.5 MHz 3.5 MHz, - 135.5 dBm: 14 MHz, - 136.0 dBm.
not specified) and 0.25 uV above

1.5 MHz.

AM: (bandwidth not specified) for a “AM wide™ filter, with test signal 30% modulated
10-dB (S + N)/N ratlo, 2 xV from with a 1-kHz fone: 1.0 MHz, - 119.5 dBm (0.24 pVY;
0.5-1.5 MHz (0.1-0.5 MHz not 3.8 MHz, - 119.0 dBm (0.26 xV);

specified) and 1.0 gV above 1.5 MHz. 14 MHz, -121.5 dBm (0.19 uV).

FMT: 0.7 uV for 12 dB SINAD above  Not tested.
28 MHz

Receiver dynamic range: Not specified. Blocking dynamic ranget!: 3.5 MHz, 112.5 dB;

14 MHz, 112.5 dB.

Two-tone, third-order intermodulation distortion
dynamic range'™: 3.5 MHz, noise limited
at 91.0 dB; 14 MMz, noise limited at 92.0 dB.

Third-order input intercept: 3.5 MHz, +1 dBm
(based on the noise-timited 3.5-MHz, 3rd-order-
IMD dynamic-range measurement above);
14 MHz, +2 dBm (based on the noise-limited
14 MHz, 3rd-order-IMD dynamic-range
measurement above).

S-tmeter sensitivity (xV for §-9 reading): 30 gV at 1 MHz, 30 pV at 14.2 MHz,
Mot specified. 39 pV at 29 MHz

Squelch sansitivity: SSB/CWIAM: At 14.2 MHz: Min, 2.1 pV: max, 2800 xV; FM
4.0 4V from 0.5-15 MHz, 2.0 4V abave  not tested. .
1.5 MHz; FMT: 0.32 uV.

" Receiver audio output; more than 25 W 2.15 W into 8 © at 10% THD
at 10% total harmonic distortion
(THD) into an 8-0 load.

Color: Gray.

Size (height, width, depth): 3-11/16 x
9-3/8 x 9-3/8 inches.

Weight: 7.25 b,
TRequires installation of optional FM board.

"Blocking dynamic range and third-order IMD dynamic range measurements were made at
. the ARRL Lab slandard signal spacing of 20 kHz.

Fig 1—Worst-case spectral display of the
Heath 5B-1400. Horizontal divisions are
each 2 MHz; vertical divisions are sach

10 dB. Qutput power is approximatsly

105 W at 1.8 MHz. All harmonics and
spurlous emissions are at least 53 dB below
peak fundamental output. The SB-1400
complies with current FCC specifications for
spectral purity.

Fig 2.—Spectral display of the Heath
5B-1400 during two-tone intermodulation
distortion (IMD) testing. Third-order
products are approximately 30 dB below
PEP output, and fifth-order products are
approximately 44 dB down. Vertical
divisions are each 10 dB; horizontal
divisions are each 2 kHz. The transceiver
was being operated at 110 W PEP output
on 14.2 MHz,

Fig 3—CW-keying wavetorms for the Heath
SB-1400 in the semi-break-in mode. The
upper trace is the RF envelope; the lower
trace Is the actual key closure, Each
horizontal division is 10 ms. Note that the
first transmitied dot (immediately after key
closure) is shortened to less than half of
normal length.
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6-dB rolloff point to between 2000 and 2100
Hz. Result: Crisp, communications-quality
audio.

Fortunately, Heath has acted quickly to
help SB-1400 owners make this fix to their
rigs. If vou’re an SB-1400 user, contact
Heath and request a copy of the Bandwidth
Modification for the Heath HF Transceiver
Model SB-1400. This five-page document
clearly shows the steps you’li need to take
to remove the problem capacitor from the
audio-amplifier circuit. In typical Heath-
documentation style, this bulletin takes you
through the modification step by step,
starting with a list of tools you’ll need, and
has several excellent diagrams showing how
to undertake the modification. Heath has
also promised to include this document—
complete with a piece of desoldering
braid—with all the SB-1400s that are cur-
rently in stock. After current stock is
depleted, new $B-1400s will come from
Heath without the culprit capacitor.

Here are some of the things 1 fike about
the SB-1400: it’s physically small, so it
doesn’t take up too much space on my oper-
ating table; it’s extremely easy to use (per-
fect for first-time transceiver users); it has
dual VFQOs, easy-to-use programmable
memories, general-coverage receiver,
computer-interface capability, and more;
solid receiver performance; a built-in CW
filter; and—importantly—a very reason-
able price tag.

Once | got used to the radio’s quirks, 1
had a blast with the SB-1400. I worked lots
of DX, especially on 80 and 40 meters. And,
the rig never gave me a bit of trouble.

The $B-1400 should appeal to those who
need a capable-yet-portable transceiver. You
can easily pick up the *1400 with one hand;
it’s about the same as picking up a large
hardcover book. Shuttling the rig between
the car and the shack should pose no
problems.

SB.COM: Computer-Control Software for
the SB-1400

Heath has introduced software for
IBM® PC and compatible computers that
allows control of most of the SB-1400’s
functions.” The software also supports
Heath’s HV-2000 Voice Card (see Product
Review, Dec 1987 QST), works with the
Yaesu FT-747GX transceiver, and can be
miade memory-resident, allowing you to run
another application—such as a packet-radio
terminat program or logging program—at
the same time, popping up SB.COM
whenever you like.

The software is supplied on a 360-kbyte,
54.inch floppy disk that contains several
files: the program itseif, a documentation.
file and prianting utility, and a program
called DRAWME.COM, which writes a

JExcluded are AF gain, squelch, drive and mike
gain.
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Fig 4—8pectral display of the SB-1400
transmitter output during composite-noise
testing. Power output is 110 W at 3.5 MHz
{A) and 110 W at 14 MHz (B). Each vertical
division is 10 dB; each horizontal division
is 2 kHz. The scale on the spectrum
analyzer on which these photos ware taken
is calibrated so that the log reference level
(the top horizontal line on the scale in the
photos) represents — 60 dBc/Hz and the
baseline is - 140 dBe/Hz. Composite-nolse
levels between ~60 and — 140 dBe/Hz
may be read directly from the photographs.
The carrier, which would be off the left
edge of the photographs, is not shown.
These photographs show noise at frequen-
cies 2 to 20 kHz offset from the carrier.

schematic of a suitable radio-to-computer
interface circuit on the screen. The review
software was also supplied with an option-
al hardware interface that I installed inside
the 5B-1400 in about five minutes. The sofi-
ware is available by itself, or bundled with
the interface board and a serial cable for the
PC-to-radio connection.

The Screen

The upper part of SB.COM’s screen
display shows the date and time, current fre-
quency, operating mode, filter bandwidth
and selected VFO or memory channel. This
segment of the display closely resembles the
SB-1400’s readout—but is larger. The pro-
gram’s large frequency-display numerals are

easy to see. The bottom two-thirds of the
screen shows the frequencies and modes
stored in the SB-1400’s 20 memory channels.
Receive and transmit frequencies are dis-
plaved for split-frequency operation, and
each memory can be labeled with a descrip-
tion of its contents. This is quite useful for
keeping track of shortwave-broadcast
stations or utility frequencies. The extreme
bottom of the screen displays the function
keys and their associated functions.

General Operating Information

The software features two basic operating
modes—one for changing frequencies,
VFOs and memory selection, the other for
changing modes and filter bandwidths.
There are two ways to change frequency: via
the arrow keys, to manipulate the screen’s
frequency display digit by digit; and by
using the numeric keypad to enter a desired
frequency.

In sum, | found the software to be quite
functional and fun to use. Some of the
program’s control sequences seem some-
what clumsy, such as its two methods of
changing operating frequencies. Part of the
problem may be that I’'m so used to speedily
rotating knobs and pushing buttons on the
vig itself that, when I use the computer in-
terface, something as simple as fine-tuning
a station requires more effort than simply
turning the radio’s tuning knob. This fecling
would likely go away afier a period of using
only the interface software to control the rig.

} found the software useful for manipu-
lating the $B-1400"s memory channels, 1t’s
a snap to switch among different memory-
channel banks, because the program allows
you to store the information on disk and
retrieve it [ater. The program effectively ex-
pands the SB-1400’s memory-channel capa-
bility to several hundred or more—ithe
maximum number is limited only by disk
space! If you're imterested in taking
advantage of the SB-1400’s computer-
interface capability, the software package’s
540 price (without the serial cable and hard-
ware interface) seems reasonable for the
utility it provides.

Summary

If you're in the market for an inexpen-
sive, competent rig that’s lightweight and
compact, the SB-1400 is an excellent choice.
Heath’s nationwide network of retail
outlets—and their reputation for service—
should bring them long-term success with
equipment such as the $B-1400.

Thanks to Dave Newkirk, AKTM, for
contributing to this review.

Price class: SB-1400 with SBA-1400-4
heavy-duty power supply, $900 {(when
ordered as a package from Heath as model
SBS-1400-1); SBA-1400-7 software package,
$40; SBA-1400-8 cable and interface pack-
age {(available in mid-November), $50.
Manufacturer: Heath, Bentor Harbor, MI
49022, tel 616-982-3200. AR



Technical Correspondence

Conducted By Paul K. Pagel, N1FB
Associate Technical Editor

The publishers of QST assume no responsibility for statements made herein by correspondents.

TOUGHER CDR TR-44 GEARS

(] This past winter, the pot-metal ring gear
on my CDR TR-44 rotator broke. Luckily,
! had a spare rotator ready to install. |
called Telex-HyGain (402-465-7021) to
obtain some patts for the damaged rotator.
I learned that the ring gear installed in the
HAM 1V and older HAM-M rotator (part
no. 51494-10) is made of steel and can be
used as a replacement for the CDR TR-44
ring gear. I figured the steel gear should last
longer than the original gear, so I ordered
a couple of them and installed one in the
damaged rotator. The original CDR TR-44
replacement gear costs $4; the HAM
{V/HAM-M steel gear costs $12. I'm sure
this steel gear i worth the $8 cost
differential.

Other stee! replacement parts include the
final gear pair (part no. 50107-00)—%19.50
for the pair—and the gear and pinion (part
na. S0111-00) that drives the final gear pair,
$21.70. The position-indicating potenti-
ometer (part no. 51460-10) costs $18.37,
and a supply of grease (part no. 51497-103
is $1.—Richard W. Arthur, WB2KHH,
1378 Division St, Charlton, NY 12019

BAUD RATE—UGH!

[ I've an amplifying comment to. Bruce
Hale’s ““Bauds v Bits Per Second.”” Since
baud already signifies 4 rate of information
exchange, the commonly used term *“baud
rate” really means the rate of a rate, or the
rate at which the pulse rate is changing.
For any stable system, the ““baud rate”’
must be zerol A system operating at
1200 bauds, with a ““baud rate’® of 300, im-
plies that the system line pulse rate is vary-
ing cyclically between %00 and 1500 pulses
per second (1200 + 300)! ““Baud rate’ is
a term used only by those who don’t un-
derstand the meaning of the term baud,
From here on, let’s avoid the confusion by
not using the term “‘baud rate.” —FErnest
J. Moore, VE3CZZ, 37 Ashgrove Cres,
Nepean, Ontario, K2G 051, Canada

TWO BANDS, NO COIL SWITCHING

L1 1 enjoyed Jobn Reh’s article in April
(ST.2 Being an engineer and mathemati-
cian, 1 wondered if the 12- and 30-meter
antenna could be made to work without
physically switching out the coil on
30 meters. (Reh’s article suggests the use
of a switch or relay to remove the loading
coil from the antenna circuit.)

Consider the antenna circuit shown in

1B. Hale, “Bauds v Bits Per Second,” Technical
Comrespondence, Q8T, May 1989, pp 50-51.

2J. Reh, “Simple 5/8-Wave Verticals for 12 and
17 Meters,” QST, Apr 1989, pp 19-20. See also
Feedback, QST, Aug 1989, p 41,

to
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Fig 1—By adding a capacitor in series with
the loading coil, no switch or relay is
required to operate John Reh’s 12- and
30-meter antenna on both bands. See texi.

Fig 1, where a capacitor has been added in
series with the loading coil. The idea is to
have the capacitive reactance cancel the in-
ductive reactance on 30 meters, but leave
an inductive reactance of approximately
155 ohms in the circuit when operating
12 meters. An inductor value of 1.18 uH
and a capacitance value of 209 pF will do
the trick. Using Equations 1 and 2,

X, = 2zl (Eq 1)

Xe =1+ 2xfC (Eq 2)
you can calculate the inductive and capaci-
tive reactances of these components at 12
and 30 meters. At 24,94 MHz (12 meters),
the inductive reactance is 184.82 ohms and
the capacitive reactance equals 30.53 ohms.
This leaves a net inductive reactance of
154.25 ohms. At 10.125 MHz (30 meters),
the inductive and capacitive reactances ef-
fectively cancel each other (75.3 and 75.2
ohms, respectively), and the series network
looks like a short circuit at this frequency.

A similar approach can be used for the
17- and 40-meter bands (using the 327 3"
vertical radiator), For those hands, a
1.62-uH inductor and 301-pF capacitor are
needed.—Paul D. Carr, N4PC, 97 West
Point Rd, Jacksonville, AL 36265

2] Re John Reh’s article? regarding the
conversion of 1/4-A 40- or 30-meter
verticals to 5/8-A antennas on 17 and
12 meters: I suggest that automatic two-
band capability be considered when estab-
lishing antenna height and the loading coil
inductance. 1 shortened my 40-meter ver-
tical approximately 12 inches and found an
inductance that gave me 40- and 17-meter
band operation with an SWR of less than
1.4:1 across each band.

The inductor 1 use is made from B&W
atr-wound coil stock (no. 3033, This coil

3Available from RADIOKIT, Box 973, Pelham, NH
03078, tel 603-437-2722.

is 3 inches in diameter, and has 3-1/8 turns
of no. 12 wire wound at 6 turns per inch and
provides an inductance of about 2.8 pH.
| experimentally determined the correct tap
position.—James J. Johnson, WEEUT, 709
Dartmoar Rd, Ann Arbor, MI 48103

THE MF}J-986¢ ON 17 METERS

[T When the 17-m band opened for our
use, 1 eagerly anticipated being among the
crowd on opening night! In fact, I'd
recently purchased a new MFJ-986
Differential-T™ antenna tuner to allow me
to operate on the new band. Imagine my
chagrin when | couldn’t get an SWR
reading below 5:1 when trying to load my
doublet antenna through the tuner!

For over three weeks, I tried everything
I had learned—in over 30 years as a ham—
to correct the problem. Because I was using
tuned feeders, [ tried lengthening and
shortening them. I carefully remeasured my
antenna; I removed it, replaced it with
another—nothing worked. In desperation,
I put up 2 17-m dipole, fed it with $0-Q
coax, and still couldn’t get less than a 5:1
SWR on 17 meters when using the tuner!

I suspected the problem was not in the
antenna because [ could dump 100 W from
my transceiver directly into a dummy load,
but when I tried to feed the dumrmy load
through the tuner, there was that 5:1 SWR
again! The mystery deepened when I tried
using a small, {00-W T match on the
various antennas. The T match loaded
every anteénna I tried it on, even with the
limited inductance resolution afforded by
its tapped inductor.

My next step was to look inside the
MFJ-986. Everything appeared fine, All the
connections were soldered properly—no
*“cold” joints—and all leads were as short
as possible. Because the MFJ-986 uses a
differential capacitor to replace the tradi-
tional input- and output-side variable capa-
citors in the T-match circuit, 1 reasoned
that there must be a problem with ratios
of capacitance to inductance. In the 986,
there are three fixed, 330-pF, 3-kV capaci-
tors across the variable capacitor, ap-
parently to yield more capacitance on
160 meters. Tuning into the dummy load,
I tried clipping these capacitors out of the
circuit, one at a time, to see if the SWR
decreased. Removing two of the capacitors
failed to change the situation (except to
make tuning on 160 meters impossible), but
taking out ail three capacitors did bring the
SWR down to 2:1,

I felt I was on the right track, but I was
ruining the *‘all-band” capability of the
tuner. I reconnected the three capacitors,
then tuning into the durnmy load, tried to
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find just where—in the vicinity of 18 MHz
—I could find a match. To my surprise, a
sharp dip occurred at 18.229 MHz, about
60 kHz above the upper band edge. Again,
I clipped out the fixed capacitors, and
found that the SWR dropped to less than
2:1 at 18.170 MHz, but climbed rapidly at
any lower frequency.

At this point, 1 called in the big guns. T
discussed the situation with Bill. Fanck-
boner, W9INN (who has done some con-
sulting work with MFJ on the tuner), and
with the engineers at MFJ. There seemed
to be no explanation for the phenomenon
as all the tuners they checked operated
normally at 17 meters.

Finally, Bill tried the same procedure [
had, looking for resonance around the
18.1-MHz range. He found that several
9865 in his shop displayed the same
difficulty mine had, but just ouiside the
band edges. After MFJ ran similar tests,
Steve Pan, KF5C, of MFJ decided the
problem was with the roller inductor in my
unit. A new roller inductor was supplied
immediately by MFJ, and the problem was
solved!

'The inductors used in the *986 tuners are
not manufactured by MFJ. The company
buys them from a contractor who builds
them to MFI’s specifications. When 1 com-
pared the two inductors I had, 1 initially
could find absolutely no obvious differ-
ences between them. Both had the same
number of wire turns of the same wire
gage, on the cores of the same diameter.
After careful inspection, however, | saw
that the spacing or pitch of the wire turns
at the low-inductance end of the coil was
slightly different on each of the two in-
ductors.

Because the wire is wound helically—not
linearly—on the form, a minor shift in

Is Amateur Radio Hazardous
t{o our Health?

(continued from page 33)

15Calle E. E., Savitz D. A. Leukemia in ocoupa-
tianal groups with presumed exposure to elec-
trical magnetic flelds. (Letter) N Eng J Med
1985;313:1476-1477., )

1%Milham $. Silent keys: leukemia mortality in
Amateur Radio operators (Letter) Lancef
1985;1:812.

1Milham S. Mortality in workers exposed 1o elec-
tromagnetic fields. Environ Heaith Persp
1985:62;297-300.

18Pgarce N. E., Sheppard R. A., Howard J. K.,
Fraser J., Lillay B. M. Leukaemia in slectrical
workers in New Zealand. {Letter) Lancet
1985:1:811-2..

1#Thomas T. L., Stolley P. D., Stemhagen A.,
Eontham E. T H., et al. Brain tumor mortality
risk among men with electrical and elactronic
jobs: a case-control study. J Naf Ca fnst
1987,79:233-238.

2Lin R, 8., Dischinger P. C., Conde J., Farrell
K. P. Occupational expasure 1o electromagnetic
fields and the vecurrence of brain tumors, An
analysis of possible associations. J Oce Med
1986,27:413-419. )

zWertheimer N., Leeper E. Possible effects of
slectric blankets and heated waterbeds on fetal
development. Biloefectromagnetics 19867
13-22.
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pitch at the low-inductance end of the coil
will throw off the inductance/capacitance
ratio just enough to create a barrier to
proper tuning. When this occurs outside
our bands, there is no problem. But when
it occurs inside the band, it can be
frustrating. —Drayton Cooper, N4LBJ,
PO Box 3, Bowling Green, SC 29703

COAXIAL-CONNECTOR ALPHABET
SOouUP .

21 N, C, TNC, BNC, SMA—have you ever
been bewildered by the alphabet soup of
letters used to identify your coaxial con-
nectors? Well, there are some interesting
stories behind those letters.

Until the 1930s, binding posts and
parallel wires were used for feed lines.
When the first RF coaxial cables were
marketed, the UHF connectors (PL-259
and $0-239) were introduced for these new
feed lines.

During WW 11, the requirements for a
better connector for radar use prompted
two designs, The first was developed at Bell
Labs by Paul Neill and identified as the
type N connector. At the same time,
another connector was devised by Carl
Concelman. Named the type C connector,
it was the first designed as a true 50-ohm
connector. By reactive cancellation, the
inductance in the connector is balanced out
by the dielectric material used to fill the
connector. Reactive cancellation alfows the
connector to have a low SWR well into the
GHz region.

Later, Neill and Concelman collaborated
on the design of a miniature bayonet
locking connector. This was dubbed the
Bayonet Neill-Concelman or BNC
connector, Some time after that, an im-
proved, threaded version for airborne use
was developed and called the Threaded

2Goldhaber M. K., Polen M. R., Hiatt R. A. The
nisk of miscarriage and birth defects among
women who use visual display terminals during
Wegnancy. Am J indust Med 1988:13:695-706.

#@Wertheimer N., Leeper E. Fetal loss associated
with two seasonal sources of electromagnetic
tield exposure. Am J Epidemio! 1989;
129:220-224.

#R[odman D. Personal communication.

#Milham 8. Increased mortality in Amateur Radio
operators due to lymphatic and hematopoetic
malignancies. Am J Epidernifol 1988;127:50-54.

*Sea Note 11.

Ses Note 16.

283eg Note 25.

#ANSE. American national standard safety levels
with respect to human exposure to radio fre-
%l;_fr; electromagnetic fields (300 kHz to 100

2

nZea Notes 1-3.

3INCRP. Biological effects and exposure criteria
for radicfrequency electromagnetic fields. NCRP
report No. 86. Bethesda, MD:1986.

52Clgvaland R. F., Athay T. W. Specific absorp-
tion rate (SAR) in models of the human head
axposed to hand-held UHF portable radios.
Bicelectromagnetics 1989;10:173-186.

33The June and July 1978 Issues of QST have
geveral articles on the subject of radiation and
chemical hazards in the shack. Thesse include
a discussion of the concepts of near fisld and
far tield power densities as well as the hazards
of fibarglass catalysts.

3 The ARAL Handbook for the Radio Amateur, 66th
ed. p 37-2. Newington, CT: ARRL, 1988.

NSI C95-7. New York, NY: IEEE, 1982..

Neill-Concelman or TNC connector. (Ever
notice how easily a male N connector fits
on a female BNC or TNC connector?)

For preciston microwave use, a series of
subminiature connectors were produced—
A, Band C. Of these three, the A, or sub-
miniature A (SMA), is the most popular.
—Kent Britain, WASVJB, 1626 Vinevard,
Grand Prairie, TX 75052

[This information originally appeared in
QEX, May 1985.--£d.]

Note: All correspondence addressed to this
column should bear the nama, call sign and com-
plete address of the sender. Please include a day-
time telephone number at which you may be

reached if necessary. ey

Feedback

I In **Sporadic-E Propagation at VHF,"”
(ST, April 1988, the formula in note 17
on p 39 should read:

d = 420 \( '(ﬁ—ggf:}?mi

tm

where
d = path distance in km
f = working frequency in MHz
fn = maximum usable frequency in
MHz

7] Dick Carey, W6GHD, has pointed out
an error in “‘Power-FET Switches as RF
Amplifiers,”” April 1989 QST. T2 in Fig 1
shoufd be wound on an Amidon BN-43-302
balun core rather than the specified
BN-43-3312, which is somewhat larger.
Also, R1 mounts vertically on the PC
board rather than flat, as shown in Fig 3.

ss0avidott, M. The Satellite Experimanter's Hand-
hook, 1st ed. Chapter 7:7-9. Newington, CT:
ARRL 1984.

8The ARRL Antenna Book, 15th ed. Chapter
1:16-18. Newington, CT: ARRL, 1988.

27Davidsan D, RF safety practics. In: ARRL Micro-
wave Book, 1st ed. (in press). Newington, CT:
ARRL. :

388ge Note 29.

»Power-density meters and probes are commer-
clally avaitable from Narda Microwave Corp (435
Moreland Rd, Hauppauge, NY 117788) and
GGeneral Microwave Corp (5500 New Horizons
Blvd, Amityville, NY 11701).

“Gee Note 29.

4108 Congress. Office of Technolagy Assess-
ment. Biological Effects of Power Frequency
Electric and Magnetic Fields—Background
Papar. OTA-BP-E-53 (Washington, DC: US
Govarnment Printin ce, May 1889). This
recent document, which was prepared at the
request of Congress by the Department of
Engineering and Public Policy of Carnegie
Mellon University in Pittsburgh, discusses the
present state of knowledge on the health effects
of low fraquency electric and magnetic fields.
It alsc describes current US funding levels and
research programs, and provides significant in-
formation on regulatary activity including
existing and proposad field exposure standards.
No doubt it will be considered to be a major
governmentaf statement on the problems dis-
cussed here, and will be a standard raference
for consideration in the future.

4*Mitham 8. Personal communication, HEF ]



The Bardstown Experiment

A refreshing account of how the school system, the local club
and a ham newspaper editor put Amateur Radio in the
classroom—and surpassed their wildest expectations.

By David Greer, WE4K

RAR 1 Box A-1
Richland, IN 47634

passed his Novice exam and ran

down the hallway of Bardstown
Middle School shouting, “I'm a ham, 'm
a ham,”” I knew the hard work had paid
off,

The hard work had produced an impres-
sive scorecard: 63 students between the ages
of 10 and 13 and two teachers had obtained
their Novice licenses. But they are more
than merely licensed. They are active daily
from a well-equipped classroom station.
They are talking to the world on 10-meter
SSB and loving it. More impartantly, they
are learning.

Can Amateur Radio hold any fascination
for a generation that’s computer literate,
videowise and microwave open—jaded on
compact disc before they enter kinder-
garten? I wondered—but the answer is yes.

They peppered me with endless questions:
“How do 1 get a Ten-X number? When’s
the next hamfest? How do I make a dipole
for 10 meters? What do [ have to do to up-
grade to General?”

I spent a whole day with the students
about a month after they received their
licenses. Their enthusiasm for Amateur
Radio was mushroaming due to their access
to the classroom station and the excellent
propagation that put the world at their
fingertips. Over half said they wanted to
set up stations at home.

However, all had not always been so
rosy. Many of the students had gone into
the ham radic course with great fear of the
unknown, For many of them, it was the
most difficult classroom challenge they had
ever faced.

“You really don’t know what it's like
uniil you make your first contact,” said
13-year-old Judge Carothers, KC4IMW,
His view was shared by many of the
students. You can explain what Amateur
Radio is all about and show, videotapes
back-to-back for months, but no one—
particularly youngsters—can appreciate the
allure of our hobby or the thrill of talking
to exotic places, until they can actually see

T he day 10-vear-old Rusty Balard

Bardstown Middle School (KY) teacher, Chris Luvisi, KC4IDX {1, adjusts the volume on
the rig, while operator Jackie Saltsman, KC4INS, and other Novices chuckle over one of
their contact’s comments. (photos Terry Boyd, The Kentucky Standard)

and operate an amateur station themselves.

“I didn’t want to do it at first,”’ said
Rhonda Parrigin, KC4IMS, a 12-year-old
sixth grader. ““After you talk to somebody,
it's fun. Now I want one of my own.” 1
would soon learn that was an understate-
ment, Rhonda became one of the most die-
hard ham radio fanatics of the group.

““When we got the ham radio and we
made our contacts, [ got very interested,”
said 11-year-old Leslie Morgan, KC4IZW,
a sixth grader,

MNow, the students’ everyday conversa-
tion is peppered with ham radio terms.
Splatter, QRM, and DX are now part of
their world.

“Learning ham radio is probably the
most fun thing 1've done in school,’” said
11-year-old Christy Hutcherson, KC4JAA.

Many of the students fondly recall their
first QSO. ““I was really nervous,” said
13-year-oid Beth Campbell, KCAING. “It
was really an exciting experience.”’ Twelve-

year-old Sarah Lawson, KC4IMG, worked
a station in the Canary Islands for her first
QS0. ““He said he’d never visited
Kentucky," Lawson recalled. ““I told him
it was really pretty here.”

Amateur Radio was proving to be a
valuable classroom experience, according
to Chris Luvisi, KC4IDX, the students’
teacher. “One of our goals in gifted edu-
cation is to teach communication skills and
expose kids to different cultures,”” he said,
*“I've taught for nine vears, and I've never
seen kids as excited as the day they passed
their license exams. They were afraid at
first. It was something they’d never done
before. ..or even considered.”

The Beginning

The Bardstown Experiment, as I call it, -
began in the spring of 1988. As editor of
the local newspaper, middle school teacher

Luvisi had asked me twice to guest lecture
his students on journalism. Luvisi’s stu-
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dents are part of a program for exception-
ally bright and inquisitive students. They
had impressed me with the guality of their
questions during my presentation.

After my second visit, I began to think
this might be the perfect opportunity to test
a iong-held personal theory that Amateur
Radio offered its own version of a living
classroom textbook with its emphasis on
physics. geography, social studies,
languages and learning the discipline of on-
air operating procedures. Plus, the hobby
gives youngsters the opportunity to inter-
act with adults on an equal basis—in my
opinion, a valuable experience.

[ asked Luvisi if T could return later to
make a presentation on Amateur Radio to
one of his classes. He said yes, later
admitting he was agreeable at the time only
to return the favor of my speaking to his
classes. .

Armed with a videocassette of ““The New
Worid of Amateur Radio,’” the present-
ation was made. The students were
enthusiastic about Amateur Radio, but
L.uvisi was even more hooked because he
immediately saw the benefits of ham radic
as a teaching tool.

‘That summer Luvisi began studying for
his Novice license. By fall he had designed
a ham radio course for his fifth- through
eighth-grade classes based on Tune in the
World with Ham Radio. For eight weeks
in the fall and early winter of 1988, 63 stu-
dents and another teacher, Janet Strick-
land, Luvisi’s assistant, studied ham radio
daily for an hour.

It came time for Luvisi to take his Novice
exam. Many of the students were wrestling
with the Morse code and theory. Probably,
some of them secretly hoped their teacher
would fail his exam, so that he might de-
cide it was really too difficult for the youg-
sters, too, and give up this ‘‘crazy’” idea
of making them all ham radio operators.
No such luck—Luvisi passed his Novice
exam with flying colors and became
EC4IDX.

As the students continued to struggle
with the code and theory over the next
several weeks, [ made several guest lecturer
appearances. I answered questions galore.
{ emceed an Amateur Radio version of the
old College Bowl TV quiz program. We
practiced CW. We sweated.

For many of the students, this was the
most difficult academic chalienge they had
ever faced. However, they could not back
out. Luvisi knew his students well. He knew
school was too easy for most of them.
Seldom had they been challenged in the
classroom, That’s why the course was
designed so they could not fail. It wasn't
allowed. That’s why this radio course was
not optional, as it often has been at other
schools. it was mandatory. To pass the
Novice exam meant getting an A in the
class. To fail meant getting an F.

After beginning the ham radio course,
some of the students who found it rough
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LaToya Keene, KC4IZM (center), is all smiles while making her first contact.

going wanted to drop out. Luvisi talked
them into sticking with it, offering fots of
encouragement along the way. Practice
tests designed to be easily passed and build
confidence were given before the one that
counted, “‘Everybody succeeds,”” said
Luvisi. ““It just takes some longer than
others.”

Just before Christmas, Jim Brooks,
N4SRT, president of the local Amateur
Radio club, and I administered the Novice
exams. Forty of the 63 students passed after
the first round of testing. Other students
were tested, tutored and retested until they
passed. They were not allowed to fail.

The Present

After receiving their licenses and getting
on the air, nearly all the siudents said they
were glad they had stuck it out. The effort
had been worthwhile, they admitted. At
least a third of the students are head over
fieeis about ham radio.

] felt like nothing could be worth this
much irouble, but it was,”” said fifth grader
Gail Smith, KC4ISM.

One of her classmates, 10-year-old
Edmund Sauer, KC4ISL, was among the
most hooked. Within weeks of getting his
license, Edmund had worked over 30
countries and had several DX QSL cards.
He was maintaining schedules with hams
in Europe and sounding like an old timer
at the mike. Edmund’s assessment of ham
radio was simple: “I'm loving it!’’ he told
me.

The students discovered that working
DX had increased .their awareness of
geography. *“It makes me want to visit
those countries,’”” said Steve McNear,
KC4ING, a sixth grader.

“They flip through the Callbook and
atlas the moment they hear someone,”” said

teacher Japet Strickland, KC4INU.

Several of the studenis made their first
contacts the day | spent with them. Jackie
Saltsman, KC4INS, a seventh grader,
snagged Frank, KX1T, in New Haropshire
for her first QSO. Then she worked Al,
K1iWQUJ, in Vermont for her second con-
tact. Then a station from California called.
Pretty soon Jackie had a pileup going on
the frequency. She handled it like an old
timer.

‘Then LaToya Keene, KC4IZM, another
seventh grader, made her first contact.

Ann Barnes, KC4INH, an eighth grader,
called CQ and attracted the attention of
two stations in the seventh call area on her
very first call. Anthony Green, KC4I0F,
let out a CQ and snared Mitch, NH6JC,
in Hawaii.

“Can I go now?" another student asked
Luvisi, as the youngsters competed for rig
time.

“Qur biggest problem has been we have
one radio between 63 students,” Luvisi -
said. Many students began coming to
school early, skipping lunch or staying after
school to operate the rig.

Not only were youngsters learning
geography firsthand, but solar flares
provided 4 valuable hands-on lesson in
physics, too. The flares knocked out all HF
communications for several days, and the
students learned what effects these distur-
bances can have.

The Station

By obtaining grant money from local
sources, Luvisi purchased a 30-foot tower,
¢oax, rotor, power supply and a triband
beam, The antenna was mounted on the
school roof at a height of 45 feet by the
local ham club, the Kentucky Amatenr
Radio Society, A Radio Shack® HTX-100




The hams of tomorrow—taday! Here are the Amateur R

of 10 and 13 and two teachers obtained thair Novice licenses.

25-watt transceiver was purchased as a first
rig. The students loved it because it wasn’t
intimidating to use.

Luvisi estimates he spent less than $1500
on setting up the station. It was cheaper
than one classroom computer. That made
it easy to sell the concept to the school
administration and superintendent.

Later, Kenwood USA generously
donated a new TS-1408 transceiver and
power supply to the school. The HTX-100
and a i0-meter dipole became a loaner
setup for students to take home for addi-
tional rig time.

Other schools began to take notice of the
project’s success and inquired about the
program.

The students were well received on the
air from other hams, Many contacts said
they specifically enjoyed talking to a
school. One was a ham in Botswana who
said, *“I couldn’t resist, ¥ called just because
you were a school.”

The Futare

Interest in ham radio has been keen
among students and teachers in the
adjacent high school. Ptans call for Luvisi
to teach a ham radio course at Bardstown
High School this fall. Plus, seventh and
eighth graders will take an upgrade course
to Technician/General. The local ham club
is putting together a volunteer examiner
team, so students can upgrade locally. The
purchase of VHF/UHF gear is on the agen-
da, so students can get involved in satellite
work.

Plans call for the installation of a 2-meter
repeater on the school grounds. The

students are painting the tower with the
school colors. The machine will belong to
the Jocal ham club.

Conclusions

Months after the project began, Chris -

Luvisi and ! looked back and agreed the
success had far exceeded our wildest
expectations. We never dreamed all 63
students and both teachers in the gifted
education program could get their licenses.
We never thought the project would be so
well received by the students, their parents
and the community.

Many parents told me how much their
children enjoved learning about ham radio.
The students were having fun, and the
school and its administrators were
suppottive, What else could we ask for?

I asked the students which had been
harder to learn—Morse code or the theory
and regulations? Most said the code. Luvisi
and 1 agreed that the seventh and eighth
graders had the easiest time in learning the
code. It was more difficult for the fifth-
grade students. [i seemed that the older
middle school students had better
developed study habits and longer attention
spans, both vital in listening to a code cas-
sette for 30 minutes nightly. Future teach-
ing efforts may concentrate on the seventh
and eighth grades, although individual fifth
and sixth graders seemed to show the most
enthusiasm for operating the classroom
station.

Would the students have been interested
in obtaining a codeless, VHF-only license,
if one had been available, I asked? They
said yes—until I explained it would have

adio students of Bardstown Middle School. Sixty-three students between the ages

excluded them from 10-meter DX. Then
the answer was a resounding no.

For me, a mother’s comment made while
waiting to pick up her daughter summed
up the story. School was over for the day
and 12-year-old Rhonda Parrigin,
KC4IMS, was at the rig calling CQ.

“Rhonda hated this stuff while Mr
Luvisi was teaching it,”” said Mrs Parrigin,
““but just look at her now. I can’t get her
{o go home."’ HEE]

Strays -a8f

1 would like to get in tought with. ..

[ anyone who has a schematic, parts list and
other info on a TPL Communications FM RF
power amplifier, model PA3-1AC. Leslie
Hogg, 28423 Kendallwood Dr, Farmington
Hill, MI 48018.

(ST congratulates. ..

L1 Kenneth M. Miller, K6IR, of Rockville,
Maryland, on being elected to the Board of
Directors of Interference Contrel Technology
Inc. ICT is an elecironics company specializ-
ing in the measurement, reduction and elimi-
nation of radio frequency interference
SOLrCes.

[J Sheldon Weil, K2BS, of Garden City, New
York, on receiving the Boy Scout Distin-
guished Eagle Award. This award, recognizes
past Eagle Scouts who have distinguished
themselves in their careers and public service.
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Cue Cards for
the Ham Shack

There are lots of things you need
to know when you're talking on
the air. Here’s how to put

powerful information
at your fingertips.

By Rick Booth, KM1G

232 Washington 5t
Norwood, MA 02062

ine Lima! Yikes, where’s that?
N How can I find out fast? If you like

DXing, you'll find yourself asking
this question. Some day vou'll be scouting the
DX bands, hear an exotic-sounding call sign,
and frantically try to determine what coun-
try is on the hook. Do vou need to work this
station for DXCC (the ARRL DX Century
Club award)?

Sure, you need them aff now. Perhaps
voure on the road to WAS (Worked All
States) and are concentrating your effort on
stateside QSOs. Saoner or later—it just seems
like later—that elusive 50th state will fall, first
in the log and then in vour QSL card file.
You’ll then be hunting fresh game. Chances
are it will be DX game on 10 meters, especial-
Iy with the sunspot cycle getting ready to peak.
If you have the right tools within easy reach,
you can find what you need quickly. That’s
important in the fast-paced world of DXing.

For new hams, finding things out can be
a matter of trial and error. If you're lucky,
you've kept in touch with your Elmer, the
amateur who got you started. He or she can
probably give you some excellent advice on
what you'll need at hand in your shack. A
peek inside Elmer’s own shack is worth its
weight in education, too.

But let’s say you earned your spurs on your
own or you don’t want to ‘‘bother” Elmer
{even though he'd be more than glad to help).
Are there a few little knicks and knacks you
can look for, to make life on the HF bands
easier? You bet there are, and most of them
are either free or really inexpensive.

It’s hard to overemphasize speed. When
you need information, you need it righf now.
Smooth, efficient operating is fundamental
in the Amateur Service, and operating aids
are most useful when they’re within reach,
posted right in sight where you needn’t even
reach, just look. lronically, a VHF experience
vividly brought this home to me.

€oing Mobife
Ever wonder how some hams are able to
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associate 4 name with every call? | did,
especially when I started working 2-meter
FM. The light dawned on me¢ early in my ham
career when | was riding in a fellow ham’s
car.one day. Someone checked into the local
repeater. Call only, no name,

“Hmmum,’” he said, “Don’t I know him?”’

He reached for the sun visor on his ¢ar, and
flicked it over to reveal a computer-generated
list of calls, together with the associated first
names. Glancing once, he reached for the
mike, and confidently keyed it to greet the
other station by call and first name. Know-
ing 1 was new to 2 meters, he gianced in my
direction and winked. So that’s how! t’s not
magic or a photographic memory (although
both help). It’s planning ahead by having a
printed roster right next to the mike or key.
Public relations at its finest!

Of course we were stopped at a traffic light
at the time, and his list wasn’t that long, since
he already knew most of the regulars, But I
had to admit that his little trick was inspira-
tional for my home-station operating as well.
it wasn't long before I’d assembled a small

T
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array of helpful things I could get at with a
flick of my own wrist or eyes. My life on the
bands has been a lot easier ever since.

Zooming In

Most of us have access to a photocopier.
Next to your station hardware, it can be the
most useful operating tool around. Take the
Q signals, for instance. Most of us know, or
soon learn, a few of them: QSL, QTH, QRM
and QRN are four of the best-known. You
hear them on both CW and voice, even
though they’'re meant for CW only. But do
you know them all? Quick, how about QRA,
QRU, QRL, QSK? They save tons of time,
but only if they’'re understood.

Post 'em! That’s right, photocopy the list
of Q signals from an ARRL publication, such
as the League’s booklet, Cperaiing an
Amateur Radio Station (OARS). Use a zoom
copier and get a copy big enough 1o read from
g few feet. Now, tack it on the wall of your
shack where you can see it. You’re not in the
dark anymore. This is especially helptul if you
participate in the National Traffic System
(NTS) nets on CW. Traffic nets live and
breathe by their special (JN signals, a subset
of the standard € signals. QN signals work
work the same way as regular Q signals,
except they’re used exclusively as shorthand
for CW net operations.

You might also want to post the frequen-
cy privileges chart, phonetic alphabet and a
UTC time-conversion chart. All of these
charts appear in OARS, The ARRL Opera-
ting Manual, and other publications.

List Operation

Oh ves, we started off wondering what a
Nine Lima was. Well, have you ever heard
hams talk DX? “The Vee Kays were in last
night, and I heard some Zed Ells, too.”” Of
course, they mean VK, Australia, and ZL,
New Zealand. They're talking prefixes, the
first part of an amateur call that indicates the



Table 1

Conversion Formulas

Fahrenheit to Centigrade (Celsius):
degrees Fahrenhelt ~ 32 x (.5555 = degrees
Celsius.
Feet to meters:
fest x 0.3048 = meters
Miles to kilometers:
miles x 1.608 = kilometers

country. You probably know some by heart
already, But I'H bet you don’t know them a/.
Few amateurs do, because there is no need.

Prefixes come in two varieties, and post-
ing quick aids in the shack for each can speed
things up. The first variety is the regular pre-
fix. For instance, VK is the standard prefix
for Australia. Make sure you have a copy of
the latest ARRL DXCC Countries List book-
let at hand: It lists every DXCC country in
alphanumeric order by its standard prefix.
The Countries List also has boxes to check
off countries worked and confirmed on each
band and mode,

Then there are the not-so-common prefixes,
The ITU (International Telecommunication
Union), the United Nations agency in charge
of telecommunications, assigns whole blocks
of prefixes to each country, and then lets each
country pass out call signs within those
parameters. For exampie, the ITU has allo-
cated VHA-VNZ and AXA-AXZ to Austra-
lia. That’s why vou’ll hear your VK friends
signing an AX prefix on the air from time to
time—VEK4XA becomes AX4AXA, Usually
AX prefixes are used in conjunction with a
special celebration Down Under. -

The [TU has assigned WAA-WZZ, KAA-
KZZ, NAA-NZZ and AAA-ALZ to the US.
That’s why our amateur calls start with W,
K, Nor A. You can find a complete list of
all international call-sign prefix allocations in
The ARRL DXCC Countries List, The
ARRL Handbook, The ARRL Operating
Manual, and other League publications. Post-
ing the international list can make your DX
activities easier,

Let’s take our Nine Lima, You hear a sta-
tion identifving as $L.1CA and glance at your
DXCC list or vour international prefix list,
which you have cleverly posted on the wall.
There it is: 9L, Sierra Leone in West Africa!
Holy smokes—you need Sierra Leone for
DXCC! You hit him with your call immedi-
ately, because you identified him before the
crowd did. Now, with him safely in vour log,
you listen to the pileup build. Because you had
the information, you acted fast and firss,

What about Tango Oscar? You're patrol-
ing the band one day, and you find TOSEZV.
Where is he? Check the DXCC list. No? Then
it's not a common prefix. Quick, scan the
allocation list. Eureka! Tango Oscar falls
between TOA and TQZ, which the ITU has
allocated to France (see Fig 1), Sure enough,
it's an F6 near Paris running a special pre-

fix. Perhaps you want a new prefix, so you
give him a call. But if prefixes aren’t your

bag, and France is already confirmed, you can
save yourself time that might otherwise be
wasted calling a station you don’t need. This,
friends, is known as informed decision
making, Remember, in ham radio, timing is
everything, and you may find a really rare DX
station just down the band with ne one call-
ing him.

Otirer Tips

Okay, so you found out where Nine Lima
is. Where do you point your beam? Rather
than blindly turning the antenna until the DX
station peaks, post a list of beam headings to
different parts of the world. This informa-
tion is available in The ARRL Operating
Manual and from suppliers who advertise in
OST ham ads.

Quick band changing and tune-up is criti-
cal to DXing, too. Do vou use an antenna
matching device, a tuner? Do you tun : it from
scratch, every time? If vou haven’t already,
make yourself a tuning chart, Insert some
paper behind the tuning knobs, and mark the
appropriate settings for each band. Or, just
make a 3 x 5 file card of knob settings by
band and tape it to the front of the tuner.
Don’t forget that settings can vary, so you'll
want to use the “‘cheat sheet’ for general
reference, and not in blind faith. You can set
up your linear amplifier with the same kind
of cheat sheet once vou upgrade to General.

Once you start filling up your log with con-
tacts, you’ll want to send QSLs. Plan ahead:
have some seff-addressed envelopes, [RCs
(International Reply Coupons) and some
stamps on hand. Then you can put the whole
package together on the spot, and drop it in
the next mail on the way to school or work.

FAA-FZZ France
GAA-GZZ United Kingdom of Great Britain
and Northern Ireland

TAA-TCZ
TDA-TDZ
TEATEZ
TFA-TFZ
TGA-TGZ
THA-THZ
TIA-TIZ
TJA-TIZ
TKA-TKZ
TLA-TLZ .
TMA-TMZ
TNATNZ
TOA-TQZ

Turkey
Guatemala
Costa Ricca
leeland
Guatemala
France
Costa Rica
Cameroon
France
Central African Republic
France
Congo
France

Fig T—Everyone knows that the FEEZV is
a station operating in France; not so
obvious is TOBEZV. Having the inter-
national prefix allocations posted on the
wall, larger than life, allows you in a split
second to determine that the station sign-
ing the “Tango Oscar” prefix is also in
France, thereby saving your adrenalin and
your AF for bigger game. It's also good
practice for reading the wall chart on your
next visit to the optometrist!

Somehow, stamps are never around when you
need them, especially if you leave them where
other members of the houschold can pet
them! For more information about the
important subject of QSLing, see my article
““Paper Tiger,”” published in February 1989
QST

Metric conversion references are handy in
international ragchewing-—most of the world
uses the metric system. Youw’ll realize that
after a DX ham tells you his weather (WX
HR 3C) and antenna height (ANT HR
DIPOLE AT {8 METERS) and you want to
respond in kind. If you have an outside ther-
mometer handy with a Celsius (Centigrade)
scale, you're in business. If not, a conversion
chart can be helpful, See Table 1 for a set of
formulas for making these conversions. But
even if you know the conversion formula, you
have enough to worry about in a DX QSO
without arithmetic. That’s why posting a little
chart with metric equivalents of commonly
used QSO information to prompt yourself is
helpful. Write down the height of your
antenna in meters or your distance from the
nearest big city in kilometers so that you can
rattle them off like a pro. Save the arithmet-
ical calculations for those unexpected queries.

The Bookshelf

In this article, I've repeatedly mentioned
The ARRL Operating Manual, The ARRL
Handbook and Operating an Amateur Radio
Station. You'll find these books to be useful
additions to your bookshelf; they’ll serve you
well for a nusber of years, and answer most
of the questions that come up in your opera-
ting. You can find these books at your local
Amateur Radio dealer, or order them from
ARRL HQ. See the ads elsewhere in this QS7.

Another important tool is The FCC Rule
Book published by the League. The brand-
new 8th edition covers the FCCs rewritten
amateur rules that took effect September 1.
One of the first things new hams learn is to
ask, “Where’s the manual?” when buying
used gear. Yet many don’t have on their shelf
the ““instruction manual” for Uncle Sam’s
rules! Get a copy of this essential reference
source for your radio bookshelf.

And let’s get a real atlas in the shack.
Random maps are fine, but hams always seem
o be in places that aren’t on the map,
whatever its detail. Woulda’t it be nice if vou
could just pick his/her QTH out, and tell the
other operator something about where he or
she lives? A nice surprise.

Read It and Reap

You probably can think of a host of other
postable operating aids. Send me a letter with
your faverites, and perhaps some day they
will form the basis of another installment. The
point is, Amateur Radio is an informa-
tion-oriented hobby. There’s a lot to know,
and sometimes an overwhelming amount to
remember. If you find yourself looking up the
same piece of data time after time, do your-
self a favor. Copy it, blow it up and post it
where you can conveniently see it from your
operating position. Eventually, you won't
need to ook quite so much—but it’s a com
fort to know vou can.
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Part 2—US hams on the air

from Soviet soil

By James D. Cain, K1TN
ARRL Contributing Editor

PO Box 42
Andover, CT 06232

f there is an Everest for American and
ISoviet Amateur Radio operators, it is
staging **Field Day”” together. in 1989
this mountain was scaled, and those reach-
ing the summit say the view is spectacular.
Appropriately, our Everest was in the
frigid Soviet Arctic, at US@SU last April.
In the future, new routes to the top will
be found, some more daunting. These
challenges will be noted, but, like Sir
Edmund Hillary, the pioneers will be the
ones we remember.

Project SkiTrek pointed the way in the
spring of 1988.7 SkiTrek, with a reciprocal
operating arrangement between. Canada and
the USSR, helped till the soil into which
Soviet and American seeds were planted.

SkiTrek was a logical first step for the
Soviets: It filled the need for reliable radic
communication in the desolate Arctic.
Amateur Radio was a natural. If a border
stood in the way, well, just come to an
agreement.

S0 When is Field Day?

Three Americans tell the story of how
they, and others, secured operating permis-
sion in the Soviet Union this year. They
““merely’’ did what hams have done since
Marconi. Set up in the field to work the
world.

About the only thing the three opera-
tions—USASU, 4J1FS, and US4P—have in
common is that they all took place on
Soviet soil. £J1FS added one American to
a Finland-USSR operation. Hams on both
sides cooked up US@SU to commemorate
a historic event in the Soviet Arctic. And
[JS4P featured five hams from the US
Northwest who, after a couple of fits and
starts, ended up contest operating in Soviet
Russia alongside their Soviet counterparts.

Of course, none of these operations was
as simple as that,

S0 we’'ve operated from the USSR. The
reverse has yet to take place—when it does,
it will amount to the Soviets’ own conquest

1Notes appear on page 48.
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Ayon Island, in the Soviet arctic

, is the site of one of several

DXpeditions by US hams this year.

of Everest. The facts are not encouraging:
in 1985, the last year for which data is avail-
able, perhaps 80,000 Americans visited the
tJSSR; a mere 2,216 Soviet tourists came
to the LJS.?

Travel between the two countries always
has fluctuated with the political climate but
has been climbing the last vear or two.
Visitors from both countries, ham and non-
ham alike, generally are advised toy eschew
“‘planned tours’ and go it on their own.
This requires securing sponsors, both offi-
cial and unofficial, a task much easier for
us hams.

American hams generally are well treated
in the USSR, so there is little to fear from
being a stranger in a strange land. 1t is up
to us to reciprocate when the Soviets come
to town. The situation currently is in a high
state of flux (fortunately, nearly all
positive).

One stumbling block is operating permis-
sion, and the Soviets are ahead of us here.
Late last year, the Radio Sports Federation
informed ARRL of their interest in a
reciprocal operating agreement. ARRL has
asked the US Department of State to work

This display is set up in the meeting room
of the International Computer Children’s
Camp in Triosk, a scientific center some 40
km south of Moscow. Triosk and Qakland,
California, are sister citles. (photo
WwazLQQ)

with the USSR for a “*formal exchange of
notes permitting reciprocal operating by
amateurs of one country in the territory of
{the other).””

For now, if you want to visit some Soviet
hams and do a little operating from their
shacks, here’s how. Schedule your trip well
in advance and write to some hams in the
areas you plan to visit. Let them know you
would like to operate. If you are lucky, you
will get an invitation. When you show up
with your American license, chances are
things already will have been taken care of,
or quickly will be. You may get a handwrit-
ten permit to operate, but it will be valid.

But a Soviet license is worthless in the
US. There are no strings to be pulled. The
holder can take a Volunteer Examiner test,
but there is no on-the-spot licensing. And
there are no VEs in Moscow.

To be biunt, if Yuri Ham visits yvour
shack, he can make some contacts on CW
using vour call sign. Or he can speak over
the microphone with you acting as contrel
operator. There are worse things, but
progress this is not.

In a film clip prior to the US@SU opera-
tion, the Cable News Network suggested
that the joint operation might simply be a
(one-time) propaganda ploy by the Soviets.
Subsequent operating permission for
Americans suggests otherwise. And the fact
remains that the USSR opened its doors to
us first.

For now, we cannot return the favor.

Problems: Some Familiar, Some Not

When you arrive in the USSR, it would
be well to keep in mind the roadblocks
Soviet hams must dodge. Here’s how Radio
magazine summarized them:

e [llogical and senseless limitations on
Soviet shortwavers (still too many regula-
tions and prohibitions).

* Too few radio parts in stores, while



Radiosporting, Volga Style

- avent’s 50th anniversary, -

“arnatsurs to tha Dismede Islands in the Bering Strait—a -
- week operating on Blg Diomede {part of the USSRH),

Ciles away.

- the flight. . . by the E.T. Krenke! Ceniral Radio Club and’ -

~thé Western Washington DX Club. ; .7t -

- WWDIXC club station) worked about 400 stations in the

“political climate of the day, that seemed a good start.

- 1estad the new “openness.” He proposed, to five focal .
Soviet clubs, a joint DXpedition, Three responded; Kiey,
Kazan and Tashkent. EETEI et

- own plans with foreigners! -

-produced a plan for a D)(éaggitien to Soviet Armenia, UGS.
Soviet spark plugs were Gene, UAIRZ (Kazan); Victor, =

Yerevan, capital city of Armenia). These three—and many
: others~grranged funding, transportation, and logistics for
15 visiting Americans, as wéll &< pe ]
sign UG6/(home calls). Target date: May 1989, -
- Evarything was set when disaster struck, literally. The

‘'quake in Armenia. Thers was nothing we could do but
-_régroup, but the groundwork had besen laid. i

- large number of visitors earlier scheduled, but they did .
- 1889 ARU HF Waorld Champlonship (July 8-9). . -~
- - First stop for our team—K7UDG, WR7Q, K7RA, KE7V

- capital of the Tatar Republic. There, Zilan DX Club . -
.-members opened their homes 10 us, and in every way

~‘Russian hospitality éxdeeded its Teputation.

7 In"anticipation of our arrival, a first-clasé contest station’

- Kazap, and a special contest call sign awaited us: US4P.
- Arrangements alsy had been made for the visiting Ameri-

“tions in other cities along the Veiga. . "

--the contest, Using an 1C-761 loaned by the factory and
- “RASAO-type homebrew fransceivers and linears, we

' points—despite. the usual visits from Murphyl .~

- in June 1937, a Soviet alreraft made. the first nonstop -~ -
| transpolar flight from” Moscow to Vancouver, Washington.
Late in 1985, the ' Western Washington DX Club (WWDXC) -
- invited Moscow's Central Radio Ciub tg.commemorate this. -

. We proposed a DXpedition by.American and Soviet -~ - -

Toflowed by a week on Little Diomede (American), just two .
" Our plan appsrently was too ambitious for the Radio | * ™ .
- Sponts Federation of the USSR (RSF), They counterad with

~an “On-the-air operating event. . . bstween the terminals of L
"~ We accepted and, despite poor ptopagation, W7FR (the
- USSR on two weekends in June and July 1987, Inthe . - -

-~ By 1987 the word “glasnost” was on more and more.
- lips. Our appetites whetted, WWDXC Vice President KD7IK

~Suddenly, the RSF was letting local olubs make their
- On-the-air coordination (and agonizingly slow mail) =~
“UBSWE (Kiev in the Ukralne; and: Karin, UGEGAT (in-
rmission for themto .
- operation begcame a casualty of the December 1988 earth-
-~ Last February, UA4RZ, of the 40-member Z?iad DX Club_,"-*
- praposed-a congolation event. They alone couldn't host the
- invite five' WWDXC mambers for a joint operation in the = -

. Of course, we.accepted, and counted the days. =~ - -

--and K7ZR-was Moscow., After thres days of visiting “Box .~ _
. B8 and some of the loval DXers, we moved on to Kazan, -
- had been set up at & campground on the Volga River near -

-~ cans io sign UAd/(home call) while operating from club sta- -
~ “ Bide by side, we Soviet and Amarican operators 'éﬁteref_f o

managed 1,996 contest QSO and a score over one million

- TheVUSéP'ft'é'a'm as"sémblés for 'osta'rity. Author K7ZR is an
the left, in the checked shirt. (photo K7ZR)

Before and after the 48-hour US4P authorization, we

 Americans worked the pileups signing portable from the
- Kazan club station. On the air comments abaut Americans

operating in the USSR invariably were positive. . . “Good

- ‘show,” "Have ‘a great time,” “Welcome, enjoy your visit,”
cooand S0 o T T T e '
: " " Alter a hydrofoil ride down the Volga to Ulyanovsk, 200
- km south of Kazan, and some operating from UA4LWZ,
- KTUDG and WR7Q headed for home. Tha rest of us took
- an overnight train to Volgograd, inspired by an open invita-

gc‘rgn?of the Peleng Radio Club that appeared inApril 1989

" Volgograd club stations wére opened to us, as well a5a

~summer youth camp {featuring a course in Amateur Radio),
- and the many museums and monuments to the battla of
*. Stalingrad {later Volgograd), )

- During pur time_in their country, the Sovists supplied all

our food, housing, recreation and in-country transportation.

We met mors people than anyone possibly could remem-

. ber. But the Soviet amateurs most responsible for the
-~ success of this operation were UA4RZ and RA4PO in
+ Kazan; UASABW and UA4PBX in Moscow; and Anatoly
“Tsilibin' and UA4AAW in Volgograd, . : o
- -Now the shaoe is on the other foot, Given the usual
‘anemic ham club's treasury, reciprocating the kind of
" hospitality and goodwill we experlenced will be a real test
“of American “volunteerism.” Because of currency restric-
. tions, visiting Soviets will need food, housing and transpor-
- tation.’. .just as they are providing for visiting W/Ks.

~And they will nieed official permission to operate on the
hamy bands such as the US4P team enjoyed in their -
country. .~ 7o T o
Given the snail’s pace at which our respective

“bureaueracies move, time grows short; next summer -
“Seattle will host the 1980 Goadwill Games. Amateur radio

events are being planned with hopes for a 12-mamber
Soviet tedm of “‘radio sportsmen.” -

:*. " Can we afford & "Glasnost Gap?”<—Jack Bock, K7ZR

tons of them are hauled to city dumps or
simply destroyed.

* Too litile production of Amateur
Radio equipment, poor quality of what is
produced.

# Shortage of Amateur Radio literature.?

And getting licensed—or being an

Elmer—in the Soviet Union isn’t easy.
Listen to this account by M. Yemel’yanov,

RASCQM, from Radio:

“A relatively short time before getting
my call in 1981, I had no idea amateur
radio existed. I couldn’t find any literature
on the subject in my village, or even in
(larger cities nearby). Recently, it’s true, the
publication Help for the Radio Amateur
and V. Polyakov’s book The Shortwave
Primer have become available.

“The next question was ‘how to get
licensed?” T went to the DOSAAF commit-
tee, but they hadn’t heard anything about
radio amateurs. They referred me to the
town DOSAAF committee, where [ met
UJASCLZ, a radioamateur with many vears
of experience, who became my mentor.

“In 1986 I decided to establish a radio

circle in my village. Thirty-two villagers
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Breaking the ice in the Soviet Arctic -~
Imagine baing among the first Americans in a fand as.
- different from home as night from day, a land whers your

own country was once portrayed as an grchenermy. Then

picture yourself carting in & load of sophisticated communi-

- cations gear. This sets the scene tor USESU, our joint .
Soviet-American DXpedition 16 the Soviet Arctic in April
1989, - L e
~In the very short history of such joint operations, the ~
Soviets always have required an official purposs.. In our -
case, it was io commemorala the 1934 rescue of a polar

expedition, on the ship Chelyuskin, by Soviet and American . .

aviators—the first such American-Soviet cooperation in a
$ea rescue. o T
The expedition took five of us American hams first to

* Moscow’s Sherematyevo Airport, where an assemblage of e
Soviet hams and other well-wishers helped us clear -~ -~ -

customs {no small feat) and took us to our waiting hosts,
Soon, we were inside the warm contines of a Moscow .
- . apartment, the home of the parents of one of our Soviet

compatriots, This was my second trip to the Soviet Union

" in two years, and again | was astonished by the selfless- - -

ness of our hosts, who all but relinquished thelr apartment o

- to us. o . . . . . . R 3 - .
Qur time in Moscow coincidad with the first eléction of
- the Congress of Peoples Deputies, With Sasha Burenkov,
UA3DHF, we visited a polling place, and later we heard

political poetry declaimed from a soapbox. Al the while, -
we wandered with growing anticipation what awaited us at -

 our final destination. .

Waather reports from our Arctic island were cryptic—one .

- day the temperature ori Ayon Island wa$ a balmy =15 *C.

The next day it was <30. We knew that a real adventure . |

lay ahead! . e BN o
- “Aeroflot gave our group of six {five Americans, one

" ‘Soviel) the first ten rows of airliner seats for the nine-hour, - |
. nine-time-zone, 4000-mile flight from Moscow tp Pevek, the

nearast coastal town to Ayon Igland. Our first touchdown

- in the towt of Norilsk, where | was compietely unprepared

“for the temperature: —27 °C. No place for a windbréaker! -

“Early the following moming we arrived in Pevek

- Californig. A sizable detegation awaited us'in Pevek,

: including the local government apparatus and the local B

‘DOSAAF thapter. Through the glare. of bright television
* lights, | was asked to make a statémen forour = .- -
- “delegation.” o ool

- If Nominated | Will Serve - - <

- speaks great Russian,” 80 the DOSAAF secretaty appoint-
" gould at that hour, to say how happy we all were to'be.

*. meet the people behind our radio contacts. - -,

~ was halfway across the frozen wastes of the Soviet Arctic Wallace Kgufmag, UBK/KCAEBX, operating from USRSU/1.

- Still & couple days away from our helicopter airlift to B
e ; svek .. - Ayon Island, we passed the fime in Pevek unpacking gear.
_{~23 °C), almost hack to the same time zone | had left in. '

Evarything had made the trip undamaged, despite rumors

- that Soviet baggage handlers were all former testers for
" _Samsonite, Mostly we prepared cables, PL-259 connectors
- -and Ya-inch phone plugs being unknown in the USSR. ,

= {had hopad to be tha one to unpack the gear myself— .

- = “espectally the gift transceivers from Ten Tec and Kenwood. = .
- -“But, the Soviets couldn’t wait for us to emerge from this or_
- nated | Wil Serve - ©o0 L0 T T on o o7 - that breakfast or other meal, and they were lass than care-

© “Someoné had blown my ‘cover’’ by whispering “Tony ~ -

ful about preseérving the styrofoam peacking. This would

i 0 . turn out to be the only annoyance, and a minor one at
- md me ‘‘jeader” of our group! | musterad the best Slavie | =~ ’ -

thai, about our hosts” habits. - -

ppy we all wer - =+ _-One of the many things wa had not foresesn was that
thera and how long we had awaited this opporfunity to - .-

weé were 10 go o a very special part of the Soviet Union— -

- officially a “border zone,” an area for which even Soviets

signed up——schoclchildren and aduits, The
village council allocated a room in the
House of Culture. But only five or six came
to classes. Why? For the simple reason that
there wasn’t anything in the classroom but
desks and chairs.

*“The first year we worked on theory
only. The second year the Oblast DOSAAF
Committee allocated a PURK-24 (for
teaching Morse code), and we began to
study CW. We recejved a call sign for a
category 1l collective station—UWICXR.

*‘Both the state farm and the trade union
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contributed money. We succeeded only in
buying an old UW3DI transceiver and a
*Krot’ [mole] receiver. We got on the air.
Now three schoolchildren have SWL call
signs.
“Why did the others leave? For the
simple reason that it became uninteresting
to come to an empty classroom and listen
to lectures on radio technology, They need
something alive—something to build or
solder.

““We need measuring instruments and
radio parts. Where can we get them? Mail

order houses don’t accept orders without
a remiitance, and there’s nothing in the
stores. We wrote to the plant that makes
the Elektronika KR-01 kits, but it couldn’t
help.

“Now that everybody’s interested in
computer technology, I believe we could
artract a lot of kids to our circle by offer-
ing familiarization with computers. But
where can we get computers?

*“In general, as before, everything that’s
new remains on paper, and in reality
nothing changes. Including Amateur Radio



* rieed special visas. We wera, it turned out, the first Ameri-
cans to Visit, and were at orice buth celebrities.and objects

. of uncertainty, -

We broke aur.group of five Americans info. two contin-

 gents. Ron, AA4VK, Terry, W6MKB, and | decided we
~Would go to the island first to set up. We would return 1o
Pavek some four days later while John, W4MQB, and

Wallace, KCAEBX, helicoptered to the island. Operations -
“from the mainland signed US@SU/; the Ayon Island sta- -

tions used LISPSU (United States Zero Soviet Union). -

~ Meeting us on Ayon Island were UABICC and UABIDX, &
both Viktors, from Magadan, and UABKBO, Sasha, from ..

Beringovski, on the shores of the Bering Sea. Even in light
of the'relatively civilized Pavek, we still thought Ayon—

" Island would bea totally wild place, with barely a building ‘

on it. Would we be camping at the station, in tents, or

what? But again we underestimatad our hosts, who put us
~ up in a four-room flat with a kitcher and a full time cook .- -

{who fed us ‘round the clockl). - - N
Settfing into a routine, we quickly learned one does not

fool around with Arctic cold. The Sovists kept  very close

watch on us, regularly checking our faces for the insidious
Jrostbite. R PR

Our operating building was a large frsight container, -
under which a frame of piges had besn welded to form

“runriers—a:sled, Geologists had built the contraption for - :

' field work, this part of the Soviet Union having rich -

. deposits of precious metais. and crude oil, The sled had. .-
been dragged fo our operating site by tractor, across 70. -

- miles of “open” {frozen) ocean to just outside the village

- of Ayon.

We developed & cooperative work style Using éveryone’s

talents regardless of which ‘“‘side” one was on. Putting up~

. antennas, for example, was by consensus—deciding how,

- whera and when,

- chilling =40 degrees before warming to. =15, | felt we

“Soviet friends tavored “manyana” of “zavtra,” Just then’
we looked outside and saw several of the other Soviets .

the assembled Mosley beam over their heads. - .
N So much for zavtra. . 0 o

~We Get a TVi Complaint
Initially, we set up only in the sled. Interstation inter-

~ plus two Americans marching toward the station, holding -

- ference limited us fo just one band at a time, and Terry
and { wanted to set up another station in the hotel or gis;ef_ o

- whers on the island. Added fo this was 8 visit from

~ Murphy: TVI! Twa weak stations from some 70 miles away

--ally with just about every TV set on the Island,

were the Isiand’s link to. the outside, and we interfered roy-

- Worse TVI from a site closer to town wouldn't matter, as

.. the islanders stoically viewed the interference as a .
- temporary problem and seemed to fove our presence. We
- were offered an apartment that was temporarily empty for

<_renovation. Wa set.up a Kenwood transceiver and Henry

ampfifier there, and with a. 20-meter sloping dipole we

. made over a thousand contacts. , o
.« Propagation varied from exceflent to downright lousy, the

principal headache being the Aurora Borealis. Often the
night sky appeared filled with scatterat massas of what |

L " took to ba high clouds, but was assured it was the aurora.
-~ One'night, emerging from the saunafshower we enjoyed

twice that week, we saw the traditional curtain in the sky,

‘but this one formed an elongated loop. The next day we

pald for this beautiful sight—a nearly total HF wipeout.

- - Toward the end of our stay, we were invited to address

. the_enfire populfation of Ayon Island al their culteral center,
. It was standing room only, the Director saying more people
. braved the cold for this session than ever showed up for
Ctown meetingsl 0 - N

-~ lwas besie?ad by questions, most reg,afding our daily

lives. "How b

g is your house?” “Doas your wife work?" -

““What do your children do?"" Despite the whirlwind nature
_-of our visit, we definitely were the center of attention.

- - One woman suggested perhaps | liked their Island too

- much, insisting | couldn't like everything. | said that |

couldn’t think of any complaints at the moment, but’

~ promised to let her know when | thought of something.
i _IShe said she would stop me in the *street” to ask me
Coleteron, - o :

She, in tact, did this o our parting day. All | could come

- Up with were that people smoked too much and that we
" Weren't used to the manner in which people provided

-+ . haspitality (meanin;; the amount of alcohol that was occa-
-~ sionally consumedf), - - o T ST
. Packing up seemed to go almost too easily. Our

DOSAAF host, Sasha Lichachov, concerned an approach-

- ing typhoon might keep us from being helicoptered off the
) N, AT : .. “Island, summoned & *vezdyekhod,” a go-anywhere

We had not put the second TA-33 on the oil derrick by - -
the end of the first operating day, which dawned & bone -

vehicle, to Ayon to stand by for us; just in case. The trip
across 70 miles of ice three meters thick is a noisy,

8 W - bumpy, treacherous affair: Occasionally the ice parts, and
- .should take advantage of this heat wave, but several of my - 7 B
- - Departure day was very emotional. We said our last
" good-byes, pladging to return, and offering our homes to
. visitors from Ayon. A large group of island resident accom-
~ -panied.the Soviet-American team to the helicopter ““pad,”
- the upen area of show riear the village where the Aeroflot

you. can figure the rest. .

MI-8 landed,: . R
Gifts were hanided to (s without regard for cost or future

' need, and there was not a dry eye on the chopper. As we

lifted off on the first leg of our -11,000-mile; 20-me-zone

- .Trek back home, our thoughts turned 1o Amateur Radio—a
. hoht;iy that wouid permit us to continue our friendships on
Cotheain o : S

- We may even hava found some possible candidates for

-~ ham radic on Ayon fsland itself. There are many radio

anthusiasts—&everal of them women—who might very weli
set up a ham station next to their weather radios. Like so
many other things-about the trip, it wouldn’t surprise

- mel~—Torly Loeb, AB6Q.

~and computer literacy.”

A New Meaning to Code-Free

Even basic equipment for learning CW
can be difficult to obtain. Here's 8. Aslezov
writing to the newspaper Sovetskiy Patrior
on January 22, 1989:

*“The SKM-88 Morse Code Self Teacher
was designed in the Minsk Production com-
bine, which makes Horizon television sets
and Okean radio receivers. Its relatively low
price—about 200 rubles (around US
$300!—Ed. )—-makes it attractive compared

to the ADKM-85 (Automatic Morse Code
Generator) put out by the Uzhgorod
DOSAAF Production Combine at two and
a half times this amount.

*“There’s reason to believe that no device
such as the SKM-88 exists even abroad, so
it could be exported.

“Where can it be obtained? Nowhere.
Only experimental models exist. Since de-
mand for the product can’t be determined,
industry won’t take the risk, even though
it would only take 15 workmen to make a
batch of 5000.

“Those interested in buying an SKM-88
should write to the Horizon Production
Combine,”

It is often said that the Soviet Union is
a First World country militarily and a Third
World country economically. This is abun-
dantly clear in their world of radiosport.
You are unlikely to find’a replacement IC
at the local parts store.*

What you will find is Soviet hams strug-
gling to advance, hungry for information
of all kinds from the outside, and eager to
make your visit as enjoyable as possible.
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We are @board the good shlp Veora, a 36-foot riverboat
-t chugs down the Salmaa Canal, between Finland and

‘Sovigt Russia, toward the Bay of Vyborg and Malyj Vysot-
skij (M-V) Esland it's May 23, 1989, and | am about to

hams.
A scant month before, | was having breakfast atthe..
International DX Convention in California, cantempiat}ng

generally rinding my owtt businass. Then mere sa tap on
my shoulder, i's Martti himself, asking if 'd like to join
him and nine other Finnish anci Sov:et oparators on & .
DXpedition to M-V Island.

An American traveling to sensitive Sowet temtory, wuh
transmitting . equipment on a month ] notica? The world
sure has changed.

These were my thoughts on that cloudy mcrning a&wa
sailed northwest of Leningrad. What was impossible just a
coupls of years-ago was happening to. this lucky ham,
thanks to the magic of Amateur Redio and the new reati—
-ties of glasnost,

Qur expedition, in plannmg sifice the s summer of 1988,

- was truly an international effori, designed io make M-V .
island, a separate DXCC countty, available on HF and

only once before, for four days in May 1988, [See “East
Meets West—'M-V Island’ is on the Alr" ] &une 1989
QST—Ed]

- Aside from the obvious furt factor, I was atlracted .
Martti's proposal by the prospect of field tesfing a new
‘transceiver for my company, as well as by the insight |
might gain, In preparation for the 1990 Goodwill Games {o
be held in Seattie. There, Soviet athletes (and, i is hoped,
Soviet radiosport champions) will vie with thelr American
ccunterparts at the highest levels of sporiing. competﬂion

g chiet visa, since the “‘crulse” 1o M-V Island Is through -
- of OH2BH, OH2BU and UW3AX that aﬁ the a:rangements
were made in time. -
| received my Soviet visa about 20 hours before depar-.
ture from Los Angeles. OH2BH observed that FAX
machines made this DXpedition possible! - -

- nan of the Finnish group); Jari, OHZBY {the_organizer of
_ the Finnish_logistics); Ari, OH2EH (who with Alex, UA1ALZ,
and me, operated multi-single in the WPX Contast), Mika, -
OH2JA {another rising star in Finnlsh contesting); and -

oy when it was time for me to work OSCAR).

the Soviet group and deputy editor of Radio magazine,

nas._aloft); Enn, URZAR (another veteran of the 1988 M-V
from Leningrad); and Walery, UABHZ {a splendid operafor

Ziggety™). (When last we heard from Walery, a roltmg
stone; he was on Svalthard, signing JW/UABHZ —Ed.).

tor glasnost™—the hauling of equipment from boatto

operaie frorn Huss:an temtnry alongssde Sowet and F’tnnlsh'

] _some deas | had discussed with Martti Laine, OH2BH, and

VHF, including OSCAR. M-V Island had been on thealr

But | would need bath a temporary Finnish license and a

Soviet territorial waters. It was only through the quick work '

" Flags of three nations fiy. under ths 4J1FS tnbander
o (pﬁoﬁo K74A) , o

My teammates included Martti, OH2BH (the elder states-

Jukka, QHEDD (the VHF stalwart who relinquished his post .
The Soviet contingent included Boris, UW3AX (leader of -
who personally walked much of my paperwork through the
bureaucracy? Gene, UZ3AU_(technical editor 6t Radlo and .
a gifted enginesr who kept generators running and anten-
island operation) Alex, UMALZ (a radiosporiing champion ]: i

and thef, with an excellent command of English; “'UA6 Hot

The group hit it off immediately, beginning with * genera—

Yank Joins Finns, Soviets in Internat:onal Operationr* S

operatmg posrtsons—-—-and efadmg with a iate-night dinner

- with &l operators toastmg their newfound friends. As

antennas fisw into the air and tents were pitched to ward
off mosquitoes, these’ frrendshtps grew closer, with

- Amateur Radio the bond uniting us.

We logged 40,945 QSOs, Including 688 on FmI-OSCAH o

" 12, two on EME, and over 4300 in the CQ CW WPX con-
-~ test, The strong aurora which plagued HF propagation was
& bonanza for the VHF fellows, who happily worked 4J1F3

on 144 MHz and 432 MHz from ail over Europe.
" The week ended with meny handshakes and embraces,

“as 11 weary DXpeditionars prepared to return to their nor-

mal fives. While none of us knew when we would mest

) 'fagain, | tried my best o to summarize our feelings:

“"May our leadets, Mr Bush and Mr Gorbachev, get their
ham licenses ahd go on a DXpedition like this, The world

~will be a sater ptace if they do *=Charles “Chfp" Ma(gem
,K?JA -

"t grateful to the many people who are  Notes

assisting with this series of articles. Without

1T. Atkins, VESCDM “JSSR/Canada Polar

been addressed, but talk remains more prava-

their help, there would lLittle to tell. Special
thanks to K7ZR, AB6Q, and K7JA, who
wrote their stories “*on deadline” for me,
and to those who are on deadline for sub-
sequent articles.
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Bridge Expedition,” (387, June 1988, pp 62-63.
2¥. Richmond, US-Soviet Culftural Exchanges,
1958-1986, (Boulder CO: Westview Press,
1987).
3Soviet amateurs spoke up at the All-Union Radio-
amateur Contarence (held in Moscow in April
1988). Some of their complaints already have

lent than action.

4Vacuum tubes are a different story. It is believed
thay still are being used in Soviet spacecraft,
far example. And audiophiles around the world
have become accustomed to Soviet vacuum
tubes, which are used in many esoteric hi-fi
appllcations ELLa|



OST Profile

Loraine McCarthy, N6CIO, the
New Voice of the Tune in the
World Code Tapes

Now here’s a teacher that believes in challenge and setting goals—
no wonder she’s a successful instructor.

By Rosalie White, WA1STO
ARRL Educational Activities Coordinator

hat makes an 18-vear-old
W woman from Kansas move to

California upon graduating
from high school?—adventure, challenge
and the excitement of going to school on
the West Coast. This opportunity moti-
vated Loraine McCarthy, N6CIO, as she
entered college in 1965.

Loraine’s love of challenge has affected
her whole life, While earning her BA in
English and MA in clinical psychology
from California State University, Los
Angeles, she held a job in medical equip-
ment manufacturing, After graduating,
she began a career as a coordinator of
a youth program, setting up and over-
secing counseling groups in 37 public
schools,

Loraine and her boss had a common
interest in sailing. One day he invited her
to an Amateur Radio class he had joined
to complement his boating hobby. It was
to become another challenge for her, but
she didn’t realize it at the time. Loraine
will never forget her response: “What's
ham radio and why would T want to do
that?*’

Curiosity got the best of Loraine. ‘1
stopped by the class, and I knew I’d go
baclk.” she explained. ““The subjects
were intriguing, and the code sounded
like fun.”” In 1979, Loraine became
KAGIIR, and shortly thereafter, N6CIO.
Recalling her first station, a 2-meter
setup, she said, “*I loved talking to
people around LA.”

Because she enjoyed code, she natu-
rally passed the General license exam.
Loraine liked CW so much that she
began teaching it on weekends and nights
after working days with the youth pro-

gram. Eventually, teaching kept her too
busy to stick with both, and Amateur

Radio won out. Loraine soon earned her
Advanced and Exira Class licenses.

Loraine, now something of an
authority on Morse code-learning
problems, teaches code and theory pro-
grams in the Southern California Com-
munity Colleges and in her weekend
classes. She’s taught up to 150 students
at a time, but enjoys both large and small
classes. She emphasizes hands-on equip-
ment demonstrations in the classroom. ‘I
have a lot of equipment just for class de-
mos. It’s hard to maintain a permanent
setup at home.” She doesn’t complain
though, as she notes she doesn’t lose
students.

Her favorite CW-learning problem to
tackle is assisting students in reading and
analyzing their copy. She shows them
they have always accomplished some-

thing, even though they may not have
perfect copy. She explains that the bits
and pieces they see will soon make words.
She supports a positive attitude and
works with the students to help them
build on what they have copied. She helps
students set realistic goals and evaluates
progress in a realistic light. She offers
them advice and practice that fit the
problem, and stresses practice tests.

She also has written a paper on her
code-teaching theory entitled ** Assisting
Students in Passing the 5, 13, and 20
WPM VEC Code Exams.”” The paper
points out that a student can learn from
an unsuccessful test session if he/she
takes the time to evaluate what skills need
to be improved. She notes that instruc-
tors should encourage students to remem-
ber that only a student who does not
receive a passing score and does not
return to take the exam will not achieve
the desired license level. The paper was
published in a compendium of education-
al topics—Proceedings of the ARRL
Nationa! Fducational Workshop, avail-
able from ARRL.

In preparation for the new Tune in the
World tapes, the League looked for
sotneone who had educational experience,
was at ease with the code and possessed
an easy-listening voice. Loraine filled the
bill—and more,

Loraine truly likes people and enjoys
being their ham radio mentor. She finds
it fascipating to discover their interests,
backgrounds and what led them to
Amateur Radio.

In what little spare time Loraine allows
herself, she pursues bike riding in the
desert, sailing and, of course, getting on
the air. Her goals? Hold more classes and
help license more people. B
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Happenings

Conducted By John C. Hennessse, KJ4KB
Regulatory Information Editor

FCC Denies Petitions for Reconsideration in 87-14;
Reaffirms Reallocation

The FCC has reaffirmed the action taken in
the August 4, 1988 Report and Order in
General Docket 27-14 reallocating 220-
222 MHz to the fand mobile service. In a
Memorandum Opinion and Order adopted
June 15, 1989 and released August 17, 1989,
the FCC denied petitions for reconsideration
filed by the ARRL, the National Communi-
cations System (NCS), TV Answer, Inc and
more than 700 amateurs.

In the Memorandum Opinion and Order,
the FCC said, “The Commission considered
a variety of factors in reaching the decisions
in the first Report and Order. Among these
factors were the need to provide for narrow-
hand land mobile operations, the impact of
existing amateur use, the potential for
interference to TV broadeasting and the
actions of the 1979 WARC. The Commission
concluded that the public interest would be
best served by providing dedicated spectrum
for the development of narrowband,
spectrum efficient land mobile technofogies.”
The FCC said it was sensitive to the needs of
amateurs, but that the remaining spectrum
{222-225 MHz2) **should continue to provide
adequately for this service.”

The ARRL and many other amateurs noted
that there was no need for additional
spectrum for the land mobile service
according the the FCC Field Operations
Bureau (FOB) 1985-86 studies. According to
the FCC, “It is not necessary. ..o resolve
issues pertaining to this study. We are
focusing on long term and not immediate
requirements.”’ The ARRL proposed alterna-
tives to 220-222 MHz such as 30-50 MHz and

216-220 MHz. The FCC stated, “...such
reallotment would entail severe cosis
to...users...such as the police and fire
service.” Amateurs fault the FCC in failing
to collect meaningful data on usage of 220
and for using The ARRL Repeater Directory
as a barometer of usage, since it is not a com-
plete listing of wsers of this band. The ARRL
noted that there are at least 773 fixed stations
and 1106 weak-signal users of 220-222 MHz.
The ARRL comments noted that FCC
averaged the numbers throughout the US
when, in fact, use is concentrated in
metropolitan areas, The FCC said that “‘the
principal use of 220-225 MHz is for repeater
operations”” and that the Repeater Directory
is a “‘reasonably accurate' reflection of
usage.

According to the FCC, ouperations in
220-222 MHz could be relocated to I22-
225 MHz even though amateurs bave said,
particularly in California, they would find this
difficult and costly. The FCC said that while
it may be difficult to relocate some control
links, it could be done through frequency
sharing *‘at little or no cost.’” Amateurs have
said that packet radio is a2 new technology,
and it requires the same consideration as do
new technologies in the land mobile service.
The FCC noted that there were provisions for
packet radio in the band plans of other
amateur bands such as 420450 and 902-
928 MHz, and that packet radio could be
accommodated there, The ARRL and other
individual amateurs have said that the loss of
220-222 MHz will impair amateurs’ ability to
provide emergency communications, and the

NCS said that the reallocation runs against
national security interests. “...NCS has
iade ro showing that amateur spectrum is
inadequate,” according to the FCC, Ac-
cording to the FCC Order, “A number of
amateurs, including the ARRL, claim that
there were procedural irregularities in this
docket. They argue that the irregularities
caused sertous damage to the quality, fairness
and accuracy of this proceeding. Specifically,
they claim that the comment period was
short. . .[and] that, in light of overwhelming
opposition by amateurs, the Commission’s
decision is not supported by the public
record.”” The FCC went on to say, ““The
Commission followed the normal procedure
for rule making proceedings. . .”” Concerning
the argument that the decision is not sup-
ported by the public record, the FCC said that
it “must base its decision on the merits of the
issues and not the number of comments filed
in favor of a particular point of view.”
Additionally, amateur interests have asserted
that the FCC violated its own rules in ac-
cepting the iate filed comments of the United
Parcel Service {(UPS), there was little or no
support for the proposal within the land
mobile community and the outcome was
predetermined. The FCC said that they
accepted the late filed comments of UPS in
order to create as complete a record as
possible, and this was in accordance with
Section 1.415{(d) of the Commission’s rules.

The release of the order clears the way for
ARRL’s petition to the US Court of Appeals
for the DC Circuit, which will request the
review of the FCC decision.

1989 FAR SCHOLARSHIP WINNERS
ANNOUNCED

The Foundation for Amateur Radio (FAR)
is pleased to announce the winpers of the 31
scholarships it administers:

John W. Gore Memorial Scholarship—$1000
Douglas 5. Claprood, KA2KWB,

Richard G. Chichester Memorial
Scholarship—$900
David M. Hulka, KDSUA
Edwin 8, Van Deusen Memorial
Scholarship—3$750
James D. Weldon, NIDFQ
QOCWA Memorial Scholarships—$750 each
Christopher Galassie, AD%Q,
Rebecca Beth Knoll, N4JST,
Robert M. Popella, KAIHIE,
Colin J. Smith, KBSBSH,
Diane E. Willemin, KESDJ,
QCWA Lea Meyerson Family Living
Scholarship—3750
Laurie A. Sandell, N2FSO
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QCWA Robert S. Cresap Memorial

Scholarship—$750

William H. Sands, IV, KAIFXX
Radio Club of America Scholarship—3750

William T. Baggett, AASOF,
Radio Club of America Scholarships

3500 each

William J. Hulka, NU9K,

Michael L. Sensor, KD3LR,
Edmund B. Redington Memorial

Scholarship—3500

Natban S. Willingham, KAGUFO,
Young Ladies Redio League

Scholarship—§750

Victoria L. Gruen, KAZVHR
Amateur Radio News Service

Scholarships—3600 each

Ross D. Lepiane, WGT7I,

Jack R. Porter, KCOVX
Columbia Amateur Radio Association

Scholarship—37350

Amos D. Faux-Burhans, K830,

Baitimore Amateur Redio Club
Scholarships—-$1000 each
Barry Bell, KA3PRE,
Maurice De Vidts, NE3S,
David 8. Katz, N3DKV,

Kurt W. Rupprecht, N3EOI,

Dade Radio Club Tropical Hamboree
Scholarships—§1000 each
Steven A, Stewart, KB4L.UI,
Nathaniel Tarbox, KC4A01,

Rose Ellen Bills Memorial
Scholarship-—32000
Richard M. Kordick, KEGAS,

Victor C. Clark Memorial Scholarship
fSponsored by the Vienna Wireless Society)
~—-$ 1000
William T. Free, KC3YO

Frederick Amateur Radio Club Scholarship
-5 1000
Douglas M. Benish, N3CXB

10-10 International Net Scholarships
—$750 each



Patrick W. Jungwirth, WG6L
Lesley D. Walker, N4FTJ

WARAC Memorial Scholarships—8500 each
(Sponsored by the West Allis Radio
Amateur Club) ‘
Douglass Kleemann, KAYLWN
David C. Wright, WBYVOZ

These scholarships were open to all radio
amateurs meeting the qualifications and resi-
dence requirements of the various sponsors.
The Foundation for Amateur Radio (ot to
be confused with the ARRL Foundation, Inc)
is & nonprofit organization representing 50
clubs in Maryland, Northern Virginia and the
District of Columbia. It is devoted exclusively
to the scientific, literary and educational
pursuits which will advance the Amateur
Radio Service. Amateurs may inquire about
the 1990 awards at the following address:
FAR Scholarships, 6903 Rhode island Ave,
College Park, MD 20740

NEW JERSEY BILLS MAY REPFAIL
PROHIBITION OF MOBILE SCANNERS

The New Jersey Senate and Assembly have
4 bill before them which would repeal the
state law prohibiting the mobile use of
scanners. Both NJ Assembly Bill 4557 and N1
Senate Bill 3593 would repeal the provision
of NJS 2A:127-4, which prohibits the mobile
use of radios capable of receiving police and
fire transmissions. Some amateur rigs fall into
that category, and amateurs have encountered
problems with law e¢nforcement officials,
Several other states have similar laws, The
bills are in the NJ Senate and Assembly
Tramsportation and Communication Com-
mittees.

K2BSA IN OPERATION AT SCOUT
JAMBOREE

Supported by a staff of 35, K2BSA was in
constant operation at the National Boy Scout
Jamboree at Fort A. P. Hill in Virginia
August 2-8. ARRL HQ staffer Rus Healy,
NJ2L, was on hand to provide assistance with
the demonstration station. The station oper-
ators and participants made several thousand
Q80s, worked all states and contacted 150
countries. Over 2000 messages were originated
and sent from the Jamboree.

Approximately 400 licensed Scouts and
Scouters signed the K2BSA guest registry, Use
of the on-site linked 2-meter and 220-MHz
FM repeaters was heavy. There were several
occasions when K2BSA staff operators and
others used the repeaters to relay information
that helped in emergencies and with the
ingress and egress of Scouts during the
opening and closing days.

Eleven Scouts earned their Novice licenses
at the Jamboree, 74 earned the Radio Merit
Badge and over 350 completed parts of Radio
Merit Badge. Among those scouts upgrading
at the Jamboree was Greg Beaver, KB3GPC,
a i2-year-old from Lansing, Michigan, who
upgraded to Extra at the Jamboree, Greg
received his Noviee in March,

RETALIATORY TARIFFS CALLED
OFF

The US Trade Representative determined

that certain practices of Japan with respect
to radio and celtular telephone products and
setvices were not in compliance with Japan’s
commitments under the Market Oriented
Sector Specific (MOSS} Agreements on April
28, 1989. A public hearing was held on May
24 to determine what measures shouid be
taken against Japan (which could have
included imposition of 100% tariffs on some
radio equipment to be imported from that
country).

ARRL Counsel Chris Imlay, N3AKD, filed
comments for that hearing, pointing out that
the measures proposed were so broad as to
present a hardship on radio amateurs. The
action was delayed by order on May 28, and
negotiations with Japan were held from June
19 to June 28. Agreements were reached and,
as a result, the Trade Representative.
terminated the proceeding by notice published
in the Federal Register.

MICROSAT LAUNCH DATE DRAWS
NEAR

Being touted as inaugurating “a new era
in Amateur Radio communications,’ an
Ariane IV rocket is scheduled to carry six
Amateur Radio sateliites into orbif on
November 10 from the spaceport of the
European Space Agency lacated in Kourou,
French Guiana. With this launch, AMSAT
will onee again demonstrate what can be done
with the help of volunteers, donations and the
creative energies spawned by the devotion of
Amateur Radio enthusiasts.

Four of these six satellites have been
dubbed Microsats because of their unusuaily
small cubed shaped size measuring nine inches
on a side. The design and construction of
these Microsats has been coordinated and
organized through the efforts of the Radio
Amateur Satellite Corporation (AMSAT) in
collaboration with the ARRL and Tucson
Area Packet Radio (TAPR). These are all
nonprofit organizations dedicated to the
furthering of the state-of-the-artin Amateur
Radio communications. AMSAT has been
responsible for the design and construction
of numerous Orbiting Sateilites Carrying
Amateur Radio (OSCAR) over the past 20
years.

The Microsats represent a departure from
the trend of OSCARSs being heavier and larger
than their predecessors for a good reason. The
Shuttle Challenger accident more than three
years ago caused fewer launch opportunities,
and AMSAT found it necessary to turn to
smaller satellites requiring only modest launch
support services, Microsats can fit in places
on the launch vehicle normally reserved for
lead batlast, In a time when large aerospace
companies employ the talents of thousands
of engineers, technicians and super computers
and command almost unlimited budgets,
AMSAT, working with the ARRL, TAPR
and other members of the Amateur Radio
community, prove that state-of-the-art design
in Amateur Radio is not only alive and well,
but is still exciting and quite possible.

Individuals seeking more information
regarding membership, programs or other
information should contact AMSAT, PO Box
27, Washington, DC 20044, tel 301-589-6061 .

WESTLINK 1989 YOUNG HAM OF
THE YEAR

Westlink Report and Yaesu USA
announced on August 9 that 18-year-old Erin
McGinnis, KABWTE, of Topeka, Kansas,
had been named the Westink Report Young
Ham of the Year, Erin was chosen to receive
the award for her ongoing dedication to
public-service activities, disaster preparedness
work and publicizing of Amateur Radio.

To help publicize and expand Amateur
Radio in her community, Erin has organized
press releases and on-site television interviews
for the focal and national press, and assisted
in the development and preparation of a city
resolution declaring Field Day week to be
**Kaw Valley Amateur Radio Club Week™ in
Topeka. She also organizes and teaches in the
club’s fali Novice training program.

She received the award at the ARRL
Southwestern Division Convention Grand
Banquet in Los Angeles, California.

FCC ACTS IN PR DOCKET 88-507

The Federal Communications Commission
has amended jis Maritime Services rules
restricting front pane] frequency selection
capability of VHF maritime radio station
transmitters to maritime frequencies only.
There will be a one-year phase out period
¢nding on August 1, 1990 for the manufacture
and importation of such transmitters and two-
year phase out period for their installation.
Equipment installed to the cut off date will
be “grandfathered™’ for use at the same mari-
time station,

The FCC stated that some VHF trans-
ceivers being manufactured for maritime
service are capable of being programmed to
operate on frequencies other than the mari-
time channels. This has resulted in an increase
int harmful interference caused by operation
of maritime stations on unauthorized
frequencies. .

Addressing a similar problem in the private
land mobile radio services, the Commission
adopted rules that restrict the manufacture
and use of private land mobile transceivers
that employ programming schemes permitting
station operators to alter the frequencies that
can be selected for transmission.

ROSS BEVILLE, W3GGW, “FATHER
OF FM STEREQ,” SK

Ross H. Bevilie, 78, died on June'18 in
Amarillo, Texas. Beville had been a radio
amateur since the 1920s. He was vice
chairman of an industry panel that set FM
broadcasting stereo standards and was the
area FCC/CONELRAD industry coordinator
in the 1950s. Beville was a member of the
Association of Federal Communications
Consulting Engineers and the Washington
Executive Broadcast Engineers. He was
named ““Father of FM Stereo” by the
National Association of Broadcasters in
Qctober 1976.

PRB-1 WORKS FOR MESA
AMATEURS

The Mesa, Arizona City Council unanimously
approved a zoning amendment that will now
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allow radio amateurs in that city to install
75-foot antennas and towers. Prior to the new
ordinance, Mesa amateurs were limited to
towers no higher than 30 feet,

The vote came on July 10 following an
earlier vote of approval by Mesa’s Planning
and Zoning Commission. Just before the
vote, Mesa Mayvor Margaret Rubach
expressed her appreciation fo the several hams
in the audience for their years of public ser-
vice to Mesa.

The vote concluded six months of negoti-
ations between Mesa City staff and the
Superstition Amateur Radio Club, headed by
Bill Glaze, KA7TSUF. Giving legal guidance
to the process was ARRL Volunteer Counsel
Neil V. Wake, KV70, an experienced land use
and corporate litipation attorney. Additional
assistance came in the form of letters of sup-
port from Senator Barry Goldwater, KTUGA,
the American Red Cross, Maricopa County
Arizona Civil Defense and Emergency Ser-
vices, US Army MARS, the American Gradu-
ate School of International Management, the
Consular Corps of Arizona and many more,
all of whom stressed the importance of
Amateur Radio in the area of public service.

KBSAQV: ARRL’S 1988 HPM
MEMORIAL AWARD RECIPIENT

Kevin . Biekert, KBSAQV, of Clear Lake
City, Texas, won the 1988 Hiram Percy
Maxim Memorial Award. This is the highest
award given by the ARRL to a young person
for participation in Amateur Radio.

The Hiram Percy Maxim Memorial Award
is given apnually by the ARRL to the person
under the age of 21 who best exemplifies the
ideals of Amateur Radio: service, communi-
cation and experimentation. First licensed in
1987, Kevin is 17 vears old and holds an Extra
Class ticket.

Among the accomplishments that brought
Kevin the award were his role in founding the
Clear Lake Amateur Radio Club (CLARC),
serving as a club officer, working with Novice
classes, his DXing and frequent schedules
with amateurs in the Soviet Union, Kevin will
be visiting amateurs in the Soviet Union in
the near future. He is truly a goodwill
ambassador for Amateur Radio.

FCC PROPOSES CHANGE TO PART
I5 SPREAD-SPECTRUM SYSTEMS

Over the past several years, the FCC has
received many inquiries concerning the
spreading code length a direct-sequence
system must use to qualify as a spread-
spectrum system under the Part 15 rules. In
Cieneral Docket 89-354, the Commission pro-
posed that the minimum length for the
spreading code of direct-sequence spread-
spectrum systems be 127 bits.

The current rules limit Part 15 frequency
hopping spread-spectrum systems to a hop-
ping channel bandwidth of 25 kHz. The FCC
states that this standard was chosen to pro-
vide for conventional FM voice communica-
tions and has proven too restrictive for certain
other uses, such as high capacity (250 kilobit
per second (or kbit/s) and higher) data trans-
missions. In light of this, FCC has proposed
to widen the allowable bandwidth to 500 kHz.

52 AST=

FCC-ISSUED CALL SIGN UPDATE
“The following is a list of the FCC'a most recently issued call signs as of August 1.,
District Group “A” © Group “B” Group 'C”  Group "D"
Extra Advanced Tech/Gen Novice
@ Wyl KFREH NEKXB KBOFAG
A NY1A KC1PV NIGVQ KATUHJ
2 WR2W KE20Q N2JTE KB2IK|
3 NV3wW " KD30C N3HJO KA3VAK
4 AB4PH KhavZ NaWMM KCALWT
5 AASMY KGEWW NSOZJ KB3KGD
-8 AABPT - KIBYA NEVYC KCeFBI
7 TAATBI KF7VQ -N7NHY KB7IKE
i WUSM KF8AQ N8LDL KBBHYR
g WJow - KESRQ NSITN KBIDFG
- -Guam : KH2K - AHZCE - KH2DX WH2ZAMF
Hawali - b AHBJV NHETY WHECEQ
Alaska W AL7LI _NL75M WL.7BVL
Usvi NP2F - KP2BQ NP2DH WP2AGY
Puerto Rico -~ ** KP4QF WP4WE WP4IMB
**indicates all 2 x 1 calls have been issued in these areas.

FCC AFFIRMS DECISION ON
17-METER PRIVILEGES

The FCC has denied a request by Dennis
Murphy, KB6LZW, to allow access to the
18-MHz band by Novice and Technician
Class operators. FCC stated that Murphy
failed to present any facts or arguments not
previously considered in its Report and Order.
The Commission went on to say that *‘Novice
and Technician Class operators should be
excluded from the 17 meter band in view of
the enhanced privileges that they had recently
received and because of the band’s small
size...” The ARRL supported the FCC
action.

SECTION MANAGER ELECTION
NOTICE

To all ARRL members in the Eastern New
York, Eastern Pennsylvania, San Diego,
South Dakota, Louisiana, North Carolina,
Yirginia, and Pacific sections: You are hereby
solicited for nominating petitions pursuant to
an election for Section Manager. Incumbents
are listed on page § of this issue.

A petition, to be valid, must contain the
signatures of five or more Full ARRL mem-
bers residing in the Section concerned. Photo-
copled signatures are not acceptable. No
petition is valid without at least five signatures
on that petition. 1t is advisable to have a few
more than five signatures on each petition.

Petition forms (FSD-129) are available on
request from 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, here-
by nominate...as candidate for Section
Manager for this Section for the next two-year
term of office.

(Signature. .. Call. . .City...ZIP).

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 member of the League for
a continuous term of at least two years im-
mediately preceding receipt of a petition for
nomination.

Petitions must be received at Headquarters
on or before 4:00 PM Eastern Standard Time
December &, 1989. Whenever more than one
member is nominated in a single Section,
ballots will be mailed from Headguarters on
or before January 2, 1990, Returns will be
counted February 20, 1990, 8Ms elected as
a result of the above procedure will take office
April 1, 1990,

If only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for a two-year term be-
ginning April 1, 1990,

If no petitions are received for a Section
by the specified closing date, such Section will
be resolicited in April 1990 (8T. An SM
elected through the resolicitation will serve a
term of 18 months.

Vacancies in any SM office between elec-
tions are filled by the Field Services Manager.

You are urged to take the initiative and file
a nomination petition immediately.

Richard K. Palm, KICE
Field Services Manager

SECTION MANAGER ELECTION
RESULTS

Balloting results: In the Colorado Section,
Edith Sheffield, KAGMQA, received 469
votes. Timothy Armagost, WBOTUB,
received 351 votes.

In the Sacramento Valley Section: Jettie
Hill, W6RFF, received 411 votes. Jack
LaFlesh, KF6KJ, received 311 votes.

In the Western Washington Section, Mary
Lewis, WTQGP, received 1027 votes. Edward
Holloway, KATINX, received 604 votes. The
above Section Managers will begin a two-year
term of office starting October I, 1989.65%"]



How’s DX?

Conducted By Ellen Whits, W1YL/4
19620 SW 234 St, Homestead, FL 33031

The Operators: W3BES-W3GRF

About six months ago, Chas., WEUM,
reminisced with your editor about the
quality of operators that made the -
hams in the '30s so very special.
Special indeed, when we find some
of them still in there winning contests.
and chasing DX, 50 + yaars later!
Chas. remembered a joint Potomac
Valley Radio Club-Frankford Radio
Club meeting back in the '50s, with a
contest for copying weak CW signals
in heavy QRM. Gerry Mathes,
W3BES (now W3GM), won that parti-
cular contest and has been winning
them on a regular basis ever since.
Len Chertok, W3GRF, buiit one of the
very first super stations, and was a
moving force in the PVRC in that era,
His material and personal assistance
improved the lot of many a DXer.
Your editor remembers years of
poring over impressive log entries in
the ARRBL International DX Competi-
tion and November Sweepstakes,
with incredible scores by these two
for their respective clubs. They truly
are the operators.

Len Chertok, W3GRF

Len Chertok, W3GRF, is a modest ham
with a wide variety of technical expertise,
not the least of which is evident in his long-
standing reputation as *‘antenna and tower
man’’ of the Washington, DC, area. In
1934, Len learned the code in the Boy
Scouts, joined his high school radio club
and wound up as W4KXN. His abilities
were evident at an early age: Len quaiified
for a commercial First Class Radiotele-
phone ticket by the time he was 151 Radio
really became his life, and he wanted to be
a shipboard operator. Instead, he served in
the Army in World War 11. Len took eatly
retirement from his government job in
1974, but evolved into the ham
tower/antenna business after about six
years (a natural evolution of his basic
talents and interest!).

Quite often now you’ll hear the W3GRF
station put through its contest paces by
Scott Redd, KADQ. The “‘muscle’” station
uses T3-9408 and Triton transceivers, along
with Henry 3K, Drake L4 and Dentron
amplifiers. The impressive radiators
include: a 70-ft tower with two 20-m
elements, three 15-m elements and five
10-m elements on a 36-ft boom (all direc-
tors are driven elements); a 125-ft tower
with a 6-€1 15-m Yagi on a 48-ft boom; a

140-ft tower with a 7-el 20-m Yagi on a
75-ft boom; a 100-ft tower with a 4-el 40-m
Yagi on a 75-ft boom; and a 100-ft tower
with a 3-el 20-m Yagi on a 40-ft boom.
Four 80-m slopers, Beverages for top band,
and a 160-m inverted V with the apex at
120 feet round out the hardware.

W3GRF’s unigue friendship with the
legendary Vic Clark, W4KFC, gave 3
particular flavor to contesting, club
camaraderie, and indeed Amateur Radio
itself, post-World War il. Many of us are
lucky to have shared in this era.

Gerry Mathes, W3GM (ex W3BES)

Gerry Mathes, W3GM, says it is any-
body’s guess whether his early childhood
spent about a half wavelengih from the
Telefunken complex at Tuckerton, New
Jersey, figured in his affinity for radio! In
his formative years, from 9 to 17 years of
age, Gerry was confined to a sanatorium,
where he worked on donated radios. The
financial godfather of the place saw his
work and assisted him in obtaining work
upon discharge. The job turned out to be
in a radio store where the owner was 2
former “‘sparks’ on a vessel, and the
serviceman was W3HS. (Gerry notes that
there was very little difficulty in inoculating
him with the ham virus!)

In 1930, Gerry received the call W3BES,
and he was soon on 40 meters with a 210
Hartley right out of the A RRL Handbook.
His receiver was a Pilot Super Wasp kit.
The president of the Frankford Radio Club
lived just a few blocks away, and he invit-
ed Gerry to join. Gerry notes that this was
pretty fast company, which helped him
progress rapidly into contesting.

Gerry’s big break came in 1967, when he
secured several acres of a super radio
location on a hill in the beautiful Pennsyl-
vania Dutch country. Over the vears,
antenna growth has led to the current crop.
160 m: 3-el groundplane (GP); 80 m: 4-el
GP; 40 m: 3-el @ 100 ft; 20 m: 5-el @&
100 ft, 4-el at 50 ft (stackable); 15 m: 5-el
@ 100 ft, d-el @ 30 ft; 10 m: Sl @
100 ft, 5-el @ 60 ft, 4 el @ 30 ft. Various
slopers and Beverages round out the
picture,

The shack itself holds four operating
positions, with separate stations for 40 and
20 meters, one for 10 and 80 meters, and
one for 15 and 160 meters. For net opera-
tion there iy FM on 147.270 and packet on
144,950, [n the front part of the shack is
a shop, parts department and a cot for use
during multi-multi contest. Gerry notes that
the saving grace of multi-multi operation

is the lack of interstation QRM, effected
by much gadgetry dreamed up by K3ND
and the wide use of toroids.

In use during contests are three Kenwood
TE-930S transceivers, a CX7A and a back-
up transmitter and receiver. In addition to
major score contributions to the FRC,
W3IGM has become a training statiosn,
More than 200 operators have passed
through, some evolving to world-class
operator status.

Gerry admits that maintenance is a large
chore (even for a young agile guy), so all
of the towers have electrically operated
winches that allow adjustments to be made
with his feet safely planted on terra firma.
The verticals lay over by using a portable
gin-pole system.

DXPLOITS

Have you friends who wonder if DXing is a
*useless™ part of Amateur Radio? Remind
them of the good will, training and equipment
left on Revilla Gigedo by the recent XF4L
DXpedition. The expedition also led to the
licensing of Fernando, XF4F. Recently, two
lives were saved as a result of Fernando’s new-
ly found ability to communicate via Amateur
Radic when ‘‘official’” communications
failed. In addition to making close to 50,000
contacts, the XF4L, group and numerous con-
tributors achieved a “first™ by establishing
ham radio permanently on this Mexican ar-
chipelago. (Thanks OH2BN)

DX Cycle: The anticipa-
tion, the anxiety, the
chase, the capture, the
wait, the receipt, the
credit, the publicity, the
satisfaction. The anticipa-
tion. . .(Thanks K3BEQ)

HZ1HZ

W504G relates a story worth sharing: ““) just
worked Ahmed, HZ1HZ, first contaced in
1947 when | was KP6AB on Palmyra [sland,
A radio operator for the Saudi government,
he was then running 6 watts using a long-wire
antenna on 20 meters, Eventually, Ahmed
rose to be Minister of Communications and
was raised to the honorary rank of Sheikh
Ahmed Zaidan. Ahmed is now retired and a
very active ham. As we grow older. and who
doesn’t, we value these special contacts even
more,”
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JOHNSTON ISLAND

Pete Grillo, KNBE, has been portable KH3
since March, and he expects to be QRV
through September 1990, Pete’s schedule has
him on the island for 12 weeks, then two
weeks on rotation, usually back to the US.
He may pop up at DXotic locales from time
to time! Pete (ex WORTT, N6CJI, WILVT,
WSLZG, cte) reports that four of the eight
licensed hams on Johnston are active. A
Novice program has started, and five new
hams may be QRV shortly. The club station,
KI16BZ, is being upgraded, and plans are in
the works for a 4-element 40-meter beam on
a 7J0-foot telephone pole. The station
presently features a 5-¢lement tribander on a
60-foot pole and dipoles for the lower bands.
if vou work Pete, remember his QSL
manager: For contacts after April 30, 1989,
QSL via KSUIY. This CW op hangs out 10
and 30 kHz inside the bands.

THE CIRCUIT
1 TIIMW: Mike is operating in Yaounde,

Here’s Gerry Mathes, W3GM, at one of the
operating positions in his shack. (photo
N2EA)

Cameroon, for two more years., QSL via his
home call, N4MUT.

1 KH8AG: Mike, a recent ham Hving in
Pago Pago, is looking for recent copies of the
Callbook. Mike Homsany, Yacht Steppern-
wolf. General Delivery, Pago Pago, American
Samoa 96799.

7] Rontings: SR8ZX via WSNZ. CT3FN goes
only via HBICRV, as do ODSPL and
ODSVT. UA4WGR at home and at UW2F
via Alexej Djupin, 58-18 Bummashevskaja St,
Izhevsk 426050, USSR.

1 COMKT: Thanks to all who wrote via Q3L
Manager SMSKDM, expressing appreciation
to the Mozambiquan authorities to permit
aperation. Hopefully, this will ensure opera-
tion for the coming year.

[] ZP6XDW: Doug no longer has to sign
ZP5XDW/6 and is averaging about a
thousand contacts a month, many with
10-meter FAs around midnight, his local time.
Confirmations go directly to him now, at Box
73, Caacupe, Paraguay. (Thanks to his
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former manager N4DW, Doug can computer-
generate his own QSLs.)

[1 9¥4¥U: This inveterate low-band code op
surprised the 50-MHz faithful with his foray
into 6-meter CW. As of early summer, Frank
had amassed 36 countries, 29 states and 5 con-
tinents.

(] Feedback: Correcting a previous listing,
VPSV 1989 (oniy) contacts via Julio Ripoll,
WD4JNS, 14855 SW 67 Ln, Miami, FL
33193; 1988 (only) via Lee Beraren, WBAR,
B0R E 108 St, Kansas City, MO 64131. Julio
says if you've aiready sent cards for 1989 via
WOAR, not to worry. Lee will forward them

on to WD4JNS. Please remember SASE or  Son and father team YVSAJK and YV5AXQ
IRCs as appropriate. WBBTPM (not are ardent DXers: Bath are on the Honor

WBETMP) should be noted for the interest- Roll!
ing 17-meter Antarctica QSO (June issue).

QSL Corner

Administered by Joanna Hushin, KA1IFO
Here is some QSL information for recently 4.,

active stations. H is passed along as we receive kAP

it and, therefore, may not be accurate. The
call sign in parentheses is the QS manager.

VKIAE (KD2EL)Y VHEG (WBZLCH)
VEILY {K1JB) VATKLC  (WBLCH)
VPIM {WB2LCH) V44KQ (WBILCH)
YPIMCH  (WB2LCH) V44KW (WB2LCH)
YPIMLD  (WB2LCH) ZEKIXL (KF6LR)
VPIMN (WB2LCH) THADS (KBIiBE)
VPIMO (WB2LCH) TPREG (EHIZM)

SPECIAL NOTES

* VK5 QSL Bureau, PO Box 10092, Gou-
ger St, Adelaide 5000, Australia

* SARL, PO Box 2327, Johanneshurg
2000, Rep of South Africa

* NZART QSL Bureau, Box 35-046, Nae-
nae, Lower Hutt, New Zealand

* Liberia Radic Amateur Assn, PO Box
10-1477, 1000 Monrovia 10, Liberia

{1 QSL Corner, June 198¢ QST, page 72,
contains information and addresses for the
ARRL Incoming Bureau, QSL Corner,
March 1989 QST, page 68, contains informa-
tion on the operations of the ARRL Outgoing
Service. For additional information on burean
operations (Incoming and Qutgoing), send a
self-addressed, stamped envelope to ARRL
QSL Bureau, 225 Main St, Newington, CT
06111.
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DX Century Club Awar ds Administered By Don Search, W3AZD

The AHRL DXGC Is awarded to amateurs who submit written confirmation tor contacts with 100 or more countries on the official DXCC Countries List.
You may endorse your award in 25-country increments through 250, 10-country increments through 300, and 5-country increments above 300. The
Satellite, 160 Meter, and 80 Meter DXCC awards are endorsable in 10-country increments through 200, and 5-country increments above 200, The totals
shown helow are_exact credits given to DXCC members from May 30 to June 12, 1989, An SASE will bring you the rules and applications forms for
participation in the DXCC program. Send $1.00 to request the ARRL DXCC Countries List,

WEW MEMBERS  GeMy/z7 JABSU JASKTAIG WAEVWI356 W5JLUII26 KYGPN/ACS WITSPIR9S KEWH3S1 K2BK/2B0
KIENEH 21 JATAGRI13 WAGGAs W5LFK/331 K9HQMI320 K2BIK/a28 KIGAULZT K2Fre8s
Mixed ®JEHCI04 JATARDIB25 WIHER/253 WENF/a04 K&JFT336 K2IQKi269 KIGGI230 KROVSI204
DFTYVAT KATSKEA 11 NEW HONOR  JAZMFLIZG6 WIHOR/Z00 WSREA04 KJol/a06 KIOLG/I04 NBJQLI154 RPTOCH21
DLENWI110 WITRAOS HOLL MEMBERS JASADQU343 WB3JRUI303 WETO/43 KOSYI266 HETOGH3 N6LIC/A3T WILIXI310
FOILMY153 WSGXR00 JABGAC289 ARAAMIIDT W5LL/298 KRoF297 KB2X6/311 NGEW/250 AJaHI281
GUFUSNo WDIGGANDT Mised JABXIFIE25 ARADOI297 WEXJ(335 NSEJLI2TE KC20L138 WBARJJI3T AR
HBSCSY10 NEENIF113 JHOAUB05 K4BBF/338 W5YM/201 NGAFI321 KE2Ua13 WeAXHa2E KAYGUZS
17PQD/108 £l KHECDHI65 K4CEBI340 WASCMIEG NOZNFI50 KM2VI132 WEBAFI355 K32t
IKZJWXI118 cw WaYT/a%6 KP4L/308 K4CIAI345 WASSKY 76 NESFI205 NN2FI291 WEBS Y355 NICANN31
BIOQ120 CT3FNMOT LASHEISS EAD/43 WASYRE 144 NFDVIZR WeBIE/3DS WEELIF/344 WIGGR93
JRTAVII0B EATCIWATY 313 LARPFTZ81 K4EZIIB2 WBSMTVIZE1 WSDE/333 W2HXFI316 WEFAH/206 WEJRU289
JK1GIS/249 F0TLMIADS JAZTHS/316 LUSDMErEa KAF 3T WCEPI299 WOFKCIa64 W2LD321 WEFWI348 AASAMIT04
SABGRC08 HXKNAZS OH2VZ339 DIK3MMIZE0 K4JAG/300 WDSFi282 WaJOPIE52 WaVPIID2 WEGTLa27 KACER/A12
JAARMX/129 JKGISAE1 0ZEMI/A3Y KAMPES341 WDSN/284 WaNQ202 WAZBGER00 WEIEG/20T KAF 304
JABSTS236 JEILPKA15 32 PAOTALIFRAS KAMZUIIAE WFSE/a82 WANTUI269 AJ3HIZ69 WEKINHI41 KABEM13
JATTQKI217 INTTORNST JFIKKVI31Y PY1HX/358 K400KI302 WF5T/263 WINYWi288 K3IREQM1S WBLOCH4 NE4R/152
KGAJOMOt LEZRCTIR0% JAADNDIZ2 SMBBBCIA K4POVIZE3 WISAI14 WORC/358 KAUAZZD WENTXI32T AMSBIZ61
L23CC/309 PLZSCRI104 WITSP/319 SMTBIP3IS KASEI320 WKSI/290 WHSS31 KAYGLY234 WEOBI2E2 KEBDX7289
SMBCDN/103 SV1JAI230 WaMPYa16 SMEMIWIS2 KCAZHI2B1 AESS312 WHWYIIsE KN3PI291 WHZMIS1 KSURUAZ0
UL7NW/ATS SVRUFI100 WEEFAIS2? SP5DRR/A0E KEAVU/300 AGEQIE12 AIBO/305 KzaH26e2 WAGAJBI13T KEXKI183
YEIGCBA D W1BYH/112 KTNOI324 SVIADGIE KFAZRI225 KEBAG/2B1 HEBFRIZES N3CDAJ154 WABPRS/229 HASW/301
YEAACYI105 WAZYMX142 TAIAZI51 NaAH/S24 KEBUUrTT KBCVDI312 NYEHDI267 WREON 75 NSAWIZTT
K1D0G125 KETRITER Phone - UBSUATAZ0 NAJQOQI153 K6IR332 KaRWi203 NITO208 KIDSATS NSFW/309
KASVI107 KASHWH!10T o VE3BTQMS2 NALZLi228 K&PU/AT KOVZRIS00 WIEVWI3S1 KPEG2HT WEFS/272
KAIBIG02 WESBKR/139 WIMBI4 YEGEI250 NNTQIZ12 KERQIAST KAOBKRIZ60 WaFDPIs2? H7NO/290 WEJILUI291
NO1II03 KEFMI02 YUTHA/34E NASLIET KSLIFTI330 KAQIQRIZ0D WAFWDI344 K7RLS/03 WDSF/248
W1BYHI81 KIGNB/114 316 YyzlARET NE4R/326 KEWR/351 KOBQIIN WIGG/4 K7ZBV/318 WODENO7
WAIIDPNST WeGXRAroa S1ADGI3 F1I2PMI24T W4AITII69 KBZH/227 KEAKBIZ201 WACQ314 N7OTI274 WEST/97
WAITRE/105 WAIVGY126 G YUIWZIZ1D WADHZ/350 KDBGL204 WEBA/I08 WRAHAMSS WTFPHRE - WKBIM59
NX2Y/160 WOLRIZ2A 43 ZL1AVISAE WADIT/230 KGBJWZ2E WECHIe3 WRRRL284 WTLZGI2ET AFBS(301
WC2GH14 AW ZL1HYI368 WAEXIFI0 KIsBLIZY2 WBGAXFN3 WBIKEZ/VPZ5]  WIDKI341 KEYTI61
WBIHY158 AITY 51 Jmo ZLABOMS? WAFGTI220 KlgG231 WL By2Te AB4AMI93 VOWTDI25 KASAIZAT
KAWIVI 109 JABWAI 36 WEBIS3 AZ4BSI281 WAFX/356 NEDWI257 WaPAHI38 AA4D0/280 KBCFLI352 HIGTI226
KM4KJf105 KIKAMD4 3z K1BWISZ3 WAHY319 NBIXXI154 KABBFIA38 KREX/281 NEOWI249
NAPYDIZ25 NalS 108 ASTHSI5 K1K0BA08 W4IBM 36 NEUC/AZ7 Phane K4DJ1328 KBIP/ZHE NGEWIZT2
WASQYPI102 AN K1AH/311 WAIVNIZ99 NGEWFO0T CPEPXI2ZA KAPDV/348 KBYVII2T0 KNOSZTE
WE4OMMI115 160 Meters < mrg h IK1RM/340 WAKAI325 WEBSY/351 DdGVMIEI2 KASEF19 KCHMKZ270 KTTED140
WEATGRA0S SMSEDX/114 :j', pa N132 " K1ZZU265 WAOTX/335 WBCSII283 [JSZR/A32 KC4ZH/281 NBACI236 K7ZBVI2B0
AB5X/126 LCZWDND2 5 KATEJE0 WAXT/182 WEEAS/49 DLEKGI36 KEAVLI00 NBFUM/LTT KOTVIST
KASRNH/28Y © VEJEK/104 KAIRAL/Z28 WaYViaas WEEUFA5 DLYOHEST KIAUN217 WBGIOM18 BSIPI261
NT5U/106 NXBI101 oW W1AMIIZT WATWZIAE WEFW/A50 F30M350 KJAIMIE2 WEJRWI280 WETENI4
W5LJU259 08 WiBIHMG8 WAUCH175 WEJAYA FORM{355 NANTQIZ12 WDBEOLNED RAIPEZT4
KEONES01 30 Meters o WADK/363 WALUUPI G2 WeKH!358 GIVOF314 NAPYDI224 WESQ/200 WaDARS2
HABAZEZ JAISINOT SMSDQCI308 WIEGH310 WAAWIP/344 WaKNH/41 GAZBAIISA WAEBOJ3Z4 KEHOM/318 WERSWIA14
NBKZYI102 JATTOKNM03 &];[‘E"\'j‘?v‘,; iz WIGKK/AT2 WDAKMW/ 75 WELQOCI3 HBOAOF/174 WAJVNIZ31 1QJF/297 KROFI248
WREZYAI06 K3JGJ0a bt W1IKB/330 YWMAZIZE1 WEMIB43 HBIBOWI200 WAOTX/33S KOSY/214 WHDEI255
WDECVCI08 WBATDH/05 ' W1MII352 AB5CIZE0 WEGRAST HK4DHRI313 WAAUUPF155 KR9F/261 Algyzaz
K7ENA/142 WABYTMI126 WINU350 AKSBIAT1 WBRFF/0T [2CMUI306 WAIWIP/344 KSORI310 KeCvD/a66
K70WJ/105 ENDORSEMENTS "V1UU/e82 KEARWIA0S WERJD49 IKSATLI155 WD4KXB06 WABEK/347 KCROIION
KATSKEI11 10 Meters WHZEr32 #5A0/151 WESN/IET IN3DEV32Y WZal313 WADE/SIR WOGAN/Z81
KLTKGITNE2 TLZXNI18 Mixad WAZGPI5Y KSRDX/A04 WeVDI313 1RAAI343 AESE/300 WIMWDI311 WRHBHIZES
WU7FH03 JAIGIVITRS It SUBAR WAITROM 25 K5GH/3%2 WeYA/ET 18JH/330 KSANB/S12 WFamI
KBIKE240 JPGOM10 anw N” ot WATWTP10 KEGO/31 WEZMIB56 18KNTT322 KEGEI315 WIWHMIZES RTTY
KE1D&125 JAITRAOT e e K2BK/360 KEGOE/07 WABAJBR01 18ZTE74 KSGHA3 WAUBDXI225 RATXI181
KEBFS/110 JATTQRN14 Dj‘; G“é pio KRAQKI280 KEHTF/206 WABBIL/E31 10Zvi352 KEGOBZYT WAIEZY/211 KEOKBI173
WDBMZH08 SVIADGIE2 ey K2SFI05 KSJ (/324 WASDHA/200 JITHWV/290 KEOVGI3S KRBER/ZTS WEHAHI225
KaHI104 WITHLFO1 ool K2LWR/360 KEJM/32E WABGFEI3a4 JESFCTIS MBSSEII00 KBVZRIZOT
KASHVBITO1 WEIATZHO3 DLSRK.'BB% K20LGI305 KEK332 K7EGI322 JAADNDA13 KETGER1 KIIBY/290 160 Maters
WATYMIAOT K3IGJH 14 ity K2OEY 300 HEPG/238 K7RLS/26 IAGXSI287 KSUC/360 NRIGUI5D KBUR/228
KESA/100 KA 26 Gi338 K2OILA15 REPZI2A3 K7ZBV/A18 JASZAIIA3 KEURI33S WOBAIA08
NOENI 18 KA5TTQMO3 gﬁ?”’ﬁg KETQGi353 KS55B306 KOTVIES JASKTI260 KEYYI42 WRCM/I83 50 Meters
W5LJI/154 F'mr’)fztgg KG20Lr18g K5LICra86 N7OT/10 JATAQRIZT KASANH/286 NOGAN295 W1YYIi92
Phone WasZKRIT20 ik K2V KEWA/ZIE W7BGHII5Z IATARDIZ: KABSWCI230 WOSFUe4 K3NDI140
DBEBICI108 KB7GAP!MQZ atl !2705 NN2F308 KSXK/198 WIFP/A21 JABADIC33R KABYA1E wewJrzza Kauai208
DL1RBW/200 NTOTHAD . > W2AGIIEE K5YY/244 W7HRI322 JABXIFI30R KASW/ALT WBBYEANZ5 KZIHI142
RATEYXI122 KBAGAXI100 ?9‘:‘“‘)('?;30 W2AGWISTO HABSWE/2a1 WIKSG/3%4 JHBGWW/03 KBSDQI2S7 KsURsRE3
IKADISH 12 KBACLIS/ 108 SgNKcnss W2FB/I05 KASVI318 WIKSKIZTT © LU1JDL/25R KRSRERS oW WEBAHI285
MPGOTI0 KAUXCH08 e WEGWI64 KASWIBTT WMCLIT308 LU4DMG/360 KCEDX/154 DFSWA/120
JKIGISAYT WODSGNF/104 S4CPRGT WPIRV/358 «BSDI07 WrMIIS39 ODsVTIae KC5P281 DURABEN T8 10 Motors
JAARMN/129 WEAWAQHTO B4EDGID] WRIVUIET KGEDX/266 WYOF363 OZ1HLZNSB KOSDRIZTE DLIAKI96 DLIPM296
JAGSTSI215 ) HBRADPNTA Wal Zxied KCBPIRHE WICIK/A59 QZILRTI218 KESPO/253 F3ATI3E F3AT/250
JATTOKI 94 SBDXCC Hagggﬁffn-” WoMJI3S5 KDSMD/02 WYSFERI0 PABLEGIS17 KFSDX/284 GAEDGI2D WICHU184
LIZGOITT K36 nggnmssz * W2PNI546 KESPC253 WIZY311 PPZZOD/2?A N5AJWI313 HBIBIN/140 WIYYZT1
ONTLY245 JAIKSD D Oms WROHR/E+ HESTFI303 WETEMS3 PYIRXWISIB NSAWI230 HBIBAS/185 K2ARO305
SV1ADGI316 WAAFFW R rass W2VPIIS KESDX/208 ALC8K3T EYAILI2ED NECTH/125 120MU276 K20LG203
YORKOSIOR ¥BECOT o 1;3;: WAZDIG/S5 KFSMY/ac2 ADBL230 SMEMIW92 NSJEB/128 ISEMVEF01 KABEQ/305
YCTUNZNGE JAISHY daew'z e WAZNPDIZI9 NSARIAT KBCSI285 TIZLTARS NASWII0T JETKKV/300 KZAHI193
AL2AKINGT WRISALI iivnmz WARDKAST NSAW/309 KEEJ344 VEIRTOMB NT5Vi228 JGTSFRE3 WIGGI251
BWTOGHTS WIMWD ki - WAZYMX/Z82 NSDCr22 KBIP141 VE4ATI311 NYSE/345 IAZTKI290 NSONI/21D
KISVINOT 120K WBZLNR160 NEFWFs24 KEMC309 VE4JKIZIE WHEWA/226 JAADENP21 HEUCHZ 14
NAEDN/102 JAZTK 1BAA/343 ADSZIZ6 NSXR/315 KGEMK/280 VEGEJ282 WEELI324 JBAFYLNEE KEURI291
WIBYH/41 ABSFF '79'*\'-\’;;’133‘ AFIE332 NASLI290 KGBV/332 VKBLK332 W5I0/63 JHAINGNTS WELLUIZ38
WAHLEAM UWG ISEMVE(2X AJ3H05 NASZI232 ¥.J8MI300 YB5SNGFIZ30 . WELFKI1S JASIGVIZ03 WESBH154
WECGINO1 RBSGW "g“:ﬂ’;gg” K3AVI34Y NTSV/253 NEACIZIG YW2EMRI184 WSLUAWI341 IHTARVIZIT KTNWIT5S
KE2JRI118 LAZFO ju‘lj Gmsz KABEQU3LE NXSB/306 NBBLZ/283 TLIAVII34 WASSKYATS JASCACI6S
NZHYDI141 UASYE it 20 KALYO50 NY&F7a64 WRCT/348 ZLIHY/367 WBSNDN/245 PY2KPRST WawHMT
WC2Cr113 JABKSE ¥ ‘,-g_?a’ A KAJA/IZE WEBKK/170 WaDA/ISS ZLANSH44 WESTI255 SMSODINE0 WEYSXIZTE
KATX/278 K1HIS Jﬁmu’mﬂ KAVGURTZ WSCWCNaE? WBGIOH16 21580331 WKSIr27S SPSORHI9S
KJaYVHO4 WaTX " KN3PLD2 WADJI338 WBLKH/I65 ZSANSIT2E WQEYI265 VEBEN185
KKAIGH 1D SATTOK JRADEN23S kY32 WSELY272 WeNPF/323 KAKOB/292 AGECIZED AlINf22T
KK4LP/126 JAZETA JAAGRSIIT0 KZaH/282 WBFS/205 WsQaoAI32 N1ABI/296 KEBAGIZRS K1KOBI207
NADDI/105 LAWY ';W“S‘“' NICRN/151 WEGELII56 WARSW/347 N1GIXI281 KaliS158 WITSPRIZ
N5JEDI04 SYLIA HaJNG/255 NITO1 W5I0i364 WRBK/310 W1BIHR4T WEIEI332 WIWAIIZB2 —
W5LII294 fsar JASBSQUBIA NR3YI263 WEIC/343 WBBYFENTS W1MQK/182 KEPUI331 WIYYI6E pet:.|

56 O5T-




Moved and Seconded. . .

New Frontier

LIFE MEMBERS ELECTED 4/1/89

James G. Amidei, N9ABF; David W. Anderson,
KBSAIL; Rose Marie Bagioni, N1DSP; E. Marcus
Barnes, W3SUN; Leopoldo Barrios, WNAB;
Winfried E. Bender, N6AHW; Roy S,
Blackshear, KH6BAE: William B. Blanton,
WCSN; John L. Born, WB2TII; Frank C.
Calabria, KA1QQO; Peter J. Calabria,
EAITDO; Clinton E. Campbell, KB4OLM;
James D. Cebula, NI2T; H, L. Cham, 9M2YB;
N, G. Cominos, WB9JKO; David R. Cox,
NBSN; Darryl Del Grosso, WAIWYN; Terry
Dettmann; KB7GIT; Carol A. Duncan,
WA3ICQU; Michael T. Evanko, KB6RNO; John
A, Facella K9FJ; Erland Freij, DJ4XL; Stan
Gantz, WB3TGL; Carlos Dale Hamm,
WB4ATX; Cynthia 8. Hamm, KA3TLF;
Edward W. Hutchinson, NIFMP; Jeanna S,
lInks; KGSQV; Mickie R. [nks, K5IOJ; Anna K.
Kreps, KC4HDQ; Cal B. Leibovitz, KBIBHV;
Cathy 1. Leibovitz, KA9ZWZ; Rachel L.
Leibovitz, KA9ZXA; Frank A. Lombardi, Ir,
WB2HMG; Craig L. Martin, WABYOS; Donald
R. Mazierz, WB2WVG; Loren T. McCoy,
WAIDOGL; Sherce C. McKeithan, N4TFA;
Wilson Mewborn, N4JCC; Charles . Miller,
WDSEEH; Glen Mills, N6ESG; John W.
Morris, KSQOTIL; John W. Mulvihill, NRSK:
Shoichi Nishi, JH6NBW; Joseph Oden,
NOEKW; Harold C. (Mson, KD8YR; Tim
Palange, KD4WZ; William Parsons, KV3IU;
Jerry Perkins, N7THAL; William C. Rogers,
KB2CYN; Bertha A. Rovlance, K7CHA;
Richard A. Ruhl, WD5GLD; James E. Ruper,
N3EGV, Robert Rush, NQIA;, Bdward N.
Schneider, Jr, NEHYO; Peter Z. Simpson,
KATAXY; James F. Sullivan, NG8T:; Matthew
A, Tamberino, KAIQQN; Rob Thompson,
KD3CIL; Jules Towers, KA2YHR: Kristin M.
Traughber, NBJHI.; Hendrik C. Van Putten,
PAGXVP; Bruce Warren, NIEQG; Robert L.
Whatley, WBSTFL; James M. Wilcox, K4JAP.

LIFE MEMBERS ELECTED 6/24/39

Gary L. Archard, WBAMNA ; Paul J. Bedoian,
Sr, WiHRJ; Manuel Blumkin, K5JEB; Ralph
D. Campbell, KB6FCM; George Cooley,
N3CID; Dave Culver, KCIWS; Paul K., Dean;
WBIHQZ; Joe Edom, WBYKVE: judy C.
Flanagen, WDSTHEK; Phyllis Fleming, NGIMR:
Tom Gallagher, N410Z; Ronald Hashiro,
KH6JCA; Seymour 1. Hersh, WAIKJE; Michael
E. Hofe, WB3DVY; Charles Hynson, KD3IM:
Albert Jackson Jr, NK20; Ronald C. farosz,
KBIND; Patricia Johnston, NATFP: William J.
Knish, WBJKEK: Rex A. Leiner, Sr, KASUSE:
Philip C. Levbarg, KN20; Jeff R. Marthia,
Kenneth R. McGlaughn, KM4JD; Lester
McGlaughn, WB4IDB; Gary Meyers, KY0B;
Daniel Mignogna, WB3IPX; James W, Milburn,
WBSBYK; Robert E. Morre, KAORMH; Carl T,
Owens, WBOCPR; Richard S. Penc, WK2A:
Frank Philpot, KESMM; Dana G. Reed,
KALEQ; Donald W, Ritchie, K6PGT; Janet 5.
Ritchie, N6USE; Corwin A, Roberts, WI6L;
Foseph Romanosky, K3KN; Thomas H.
Rozenbrock; KB2BCG; Thomas H. Sears,
WE9A; Kazuhito Shimada, JKIPZZ, KG20;
Samuel H. Slayden, N4BRI; Neal E. Starkey,
Jr, NU4D; David Swanson, WB9K; Neal H.
Swenor, KAISAW; C. Wallace Greer, KLTHKS;
William R. Ward, K3QWQ; Pres Waterman,
WAZ0RS; W. M., Watts, [11, KB4DIT, HLODL;
Danville 8. Webber, WiPCD. ]

(continued from page 64}

One other factor that contributes to antenna
noise is attributable to atmospheric absorption.
At frequencies below 10 GHz and for anten-
na elevations greater than 15 degrees, the effect
is small. If the antenna is pointed straight up,
this effect amounts to only an additional 4 X
at [0 GHz (0.5 K at 1296 MHz). At 17 degrees
elevation, this increases to 10 K at 10 GHz (5
K at 1296 MHz). Above 10 GHz, the effect
can be large: Even when the antenna is pointed
straight up, the atmosphere adds 25 K to the
antenna temperature at 24 GHz. At 17 degrees
elevation, this increases.to 70 K.

The performance of a2 microwave system
can be evaluated using the antenna tempera-
ture determined as described earlier, in con-
junctien with the information given in the
earlier-referenced New Frontier columns.

Unfortunately, there isn't room for more.
I have enjoved writing this column over the
last nine years. Some months it was difficult
and some months it was easy, but it was al-
ways interesting. I have learned alot and 1’ve
tried to pass some of that knowledge on to
you. I appreciate the fact that many readers
have taken the time to write to me, and I
apologize for any letters 1 have failed to an-
swer in a timely fashion. There is still a micro-
wave frontier waiting to be explored; [ hope
[ will meet soime of you there, 73 to all. s

'NJL™> [ NATIONAL
lN‘ : J CONTEST
| JOURNAL

NCJ features articles by top contesters,
letters, hints, statistics, scores and much
more. Big gun or small, the NCJ provides you
with a valuable source of information on the
exciting world of competitive radio.

The September/October issue includes:

® Logging Accuracy: The D44BC FEx-
perience

* [988 CQ WW Phone—KCIF v K3TUP

* Converting the Alpha 77 Two Holer to
Fusion Power

* The Busted Call Competition: Another
Yiew of the Accuracy Problem

* NCJ Profiles—N2NT and JEICKA

Other features include columns on
antennas, VHF/UHF contesting, contest tips,
state QSO parties, and USSR Tidbits.

National Contest Journal is edited by Tom
Taormina, KSRC, PO Box 800228, Houston,
TX 7T7280-0228, and is published by the
ARRL. Letters, articles, club newsletters and
other editorial material should be submitted
directly to the NCJT editor.

Subscription rate for 6 issues (one vear) is
$10. There are additional postal surcharges
for mailing outside the US; write to HQ for
details. NCJ subscription orders and changes
of address should be sent to NCJ Circulation,
ARRL, 225 Main St, Newington, CT 06111.

VHE/UHF Century Club Awards

The ARRL VUCC numbered cartificate is awarded to
amateurs who submit written confirmations for
contacts with the minimum number of Maidenhead
grid-square locators indicated in #alics for each band
listing, Numbers listed after calls refer to endorse-
ments. The iotals shown are current as of July 24,
1889, An SASE will bring you the rules and applica-
tion forms.

Compiled by Tom Vesci, WB1CRH

50 MHz 144 MHz
tag 100

359 KDIOT 289 G4RRA
380 ] 290 AASAM
351 WASJCI 23 Kazo
362 AABAM 293 KG4Y0
363 WDS5K 294 W2CNS
364 mgga% 295 K3HZO

g
267 WAIPIR K§SRF 150
3686 JN1BPM R °
269 NW7O WBSCPW 125
37 WAIFYY KamAl 325
a1 Kazo G4RRA 250
are K2MP

G4UXC 150
woooges G
73 Koo GMaLS 125
377 WBEIGF 220 MHz
378 WASGOZ 50
WiJR 326 48 WALNIP
KATMVB 275 WBSMSY 6D
WAIOUB 475
KL 150 132 MHz
oo 5 e
K320 250 185 WEKJY
WDAAFY 150 13 Y
KB4CRT 325
KF4FL 200 KIFO 240
W40 350 W4ENJP 60
ARSAM 275 K5YY 120
NSEPA 25D WBOMSY 100
WEFF 525 G4XOL 100
WDSK 300
WASOLT 200 1296 MHz
Reaew  joe 2
WAGRYA 450 g? (V&’EEGP;
KaEID 50 4 WBaMSY
KC71) 250
WA7OEL 150 KFSPE 30
K8GAB 250 G4NBS 50
WBSTGY 200
KBWKZ 500 10 GHz
KnoLbs oo 5
9

WBICQO 200 3 ‘ggf:‘s%c
WARDYY 250 RIEH
wharvly 200 £ WAZIUO
KABIGH 350 o
KA 150 WEBHGC 10 G
WBBWAO/R 225
VEALNX 225
VEACW 175
VESLY 225

Strays -4

HAMS FOR CHRISTIAN
MISSIONARIES

(-} In conjunction with several large church
missionary and school organizations, Hams
for Christian Missionaries is organizing a cur-
ricufum to teach Amateur Radio to mission-
aries as part of their studies before departing
for their mission field. Also planned is a West
Coast net in the phone portion of 10 and 20
meters. If your or vour organization has sug-
gestions and would like to be part of this ef-
fort, please contact Mark Goodley, NSRMM,
3120 Ryan Dr, Escondido, CA 92025, tel
619-480-4477.
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Correspondence

Conducted By John Hennessee, KJ4KB
Reguiatory Information Editor

All letters will be considered carefully. We reserve the right to shorten letters selected in order to have more members’ views represented.
The publishers of QST assume no responsibility for statements made herain by correspondents.

OBSERVATIONS ON NOVICE CW

[J There was one requirement for the
ARRL Diamond Jubilee Award rules
which struck me as being very useful for
the encouragement of newly licensed
amateurs: the rule that, in making 75 con-
tacts with Novice or Technician licensees,
we should try and give them a chance to
practice. This gave me the idea of making
only CW (QS0Os and staying with the
contact as long as the Novice/Technician
station wished. It was a rewarding
experience to me as well as to them. I con-
nected my old US Navy straight key to my
rig and really enjoyed each and every
contact, some very slow and others at con-
siderably faster than 5 WPM.

The youngest Novice worked was [
years old and the oldest was 93, Among the
more than 75 contacts I made, there were
very few Novices or Technicians who did
not intend to upgrade their licenses. In ad-
dition to the 93-year-old, there were a
rtumber of amateurs in their 40s, 50s, and
60s whose fists, although steady and easy
to read, were in need of practice.

Our CW mode is alive and well. I also
noted that the Novice bands are a happy
hunting ground for the foreign DX hunters,
many of whom are also in the beginning
CW ranks. From this pleasant and reward-
ing experience, [ would predict that we will
have a nice harvest of amateurs soon to up-
grade.—fHarry A. ‘“fock™ Maclaren,
W3FGQ, Gretna, Louisiana

REFLECTIONS OF “THE GOLDEN
YEARS™

i1 Recently, while waiting for some
candidates to finish taking their Amateur
Radio tests, [ could not help but think how
casy it is to become a radio amateur com-
pared to the old days. Books, cassette tapes
and other information are available from
the ARRL. Many clubs have radio classes
and thousands of Volunteer Examiners
hold exam sessions where the candidates
can take the tests whenever they are ready.

My thoughts went back to the early 1930s
to a small town in central New Jersey called
Helmetta, It was at the height of the Great
Depression. Being 18 years old and out of
work, I used to visit the shack of the only
ham in town. His name was Henry
“Putch® Yahnel, and his cail was W28N.
{Henry Yahnel, W2SN is a Silent Key now.
‘The call W2SN now belongs to 2 ham in
Amityville, New York.) Dutch was also the
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second district DX QSL Manager. Being
the only policeman in town and working
nights, he took care of the cards during the
day. The cards and his radio equipment
were in an honest-to-goodness shack in the
backyard.

After listening to code for a while, the
bug bit, and 1 was hooked on Amateur
Radio. Before long, I was ready to go to
New York City to take the exam. It was
only 40 miles to the big city, but with very
little money and na transportation,
traveling was a problem. Finally, one day
in April 1934, I thumbed rides to New York
City on the day before the exams were
scheduled.

I arrived before noon at the Federal
Radic Commission Building at the corner

_of Washington and Christopher Streets.

The Commission’s name was later changed
to the Federal Communications Commis-
sion. My problem was what to do until the
next moraning. New York, in April, can be
very cold when you walk the streets and sit
on park benches all day. During the night,
I managed to keep warm for a few hours
at a construction site where some homeless
men built a fire.

Dawn finally came, and as soon as the
doors opened in the Federal Building, I
went in to take the exam. After a couple
of nervous hours, the exam was finished
and I started hitchhiking home. It was a
rough experience, but a few weeks later a
letter arrived from the Federal Radio Com-
mission. In it was an operator’s license and
a station license. The call was W2HEN.
—-Stanley J. Kremzel, W2HEN, South
River, New Jersey

“IS THIS FREKWENSEE BISEY?”’

(11 couldn’t resist sending you a copy of
the above effort by my seven-year-old
grandson who is visiting me now.

Robert is totally fascinated by the radio
and has spent many an hour sitting with me
while I make and receive calls. I noticed he
was busy one afternoon writing the follow-
ing: *“is this frekwensee bisey calling CQ
CQ CQ KB2AUR.” His spelling may be
lousy, but his phonics are quite good.
Perhaps a budding ham in our midst!
w=Miriam Lamb, KB2AUR, Highland
Falls, New York

PART 15: AMATEUR RADIO’S
DEMISE?

{1 I’ve heard the ultimate demise of

Amateur Radio as we know it today
predicted recently, and it makes sense. The
end will come when the public is totally in-
undated with cheap, poorly engineered
electronic gadgetry, which is virtually in-
capable of rejecting unwanted RF. Radio
amateurs will be so lacking in numbers and
in political clout that we will be abolished
as a line of least resistance and least cost
toward resolving the problem.

This past Father’s Day, 1 was talking
with one of our sons on our cordless tele-
phone, when he asked me if I was in the
shack. I wasn’t, but both of us had noticed
an SSB signal in the background under our
conversation. We paused, and I identified
a WHB2 signing over to a Wé in a QS0. |
felt sure it was 6 meters. | went out to the
shack, and sure enongh, 6 meters was open
to the second call area. If one of the better
cordless phones can pick up sporadic-E
openings, what chance do | have as a ham
right in the same house of staying out of
the cordless phone?

There is already today a proliferation of
¢lectronic gear available to the generat
public, obviously designed with no regard
whatsoever to the fact that it needs to exist
in a2 world where other devices also exist,
some of which are supposed to radiate RF.
I fervently hope a wmore intelligent
approach is taken before it costs us all our
hobby.—Bick Sisson, WSONL, Richard-
son, Texas

DON'T BE A “TUNER-UPPER”

[] Thers must be some way we can get the
word to the hams that come on the air
without checking to determine if the fre-
quency is in use. Most hams are courteous
and thoughtful, but a few perform exten-
sive tune-ups and tests without considera-
tion for others. Some start operating
without asking if the frequency is in use.
What is particularly galling is the *‘tuner-
upper’” who persists for several minutes
with an 59 signal, completely oblivious of
a Q80 in progress. During the course of
an hour-long QSO, | have heard as many
as four or five hams tuning up and inter-
fering on the same frequency, and on oc-
casion two and even three will
simultaneously tune up. It is 2 rare day that
this does not occur.

Eet’s keep the ham fraternity on a high
intellectual and courteous level.—Glenn
Mifler, W6JSK, Pueblo, Colorado wms£D)



Public Service

Conducted By Luck Hurder, KY1T

Deputy 'Manager, Field Services Department, ARRL.

Red River of the North-——Spring 1989 Flooding

By Gurnee Bridgman, WONT

**The river’s rising and is expected to crest

almost 28 feet over flood stage!™ was the call
that alerted the Red River Radio Amateur
Club (RRRA), made up of members from the
Fargo, North Dakota/Moorhead, Minnesota
area, that their emergency communications
expertise would be needed.

Already 50 miles to the south, the actual
flooding had been the worst of the century
with the area suffering miltions of doflars in
damage. The river’s crest was moving north
and would hit the Fargo/Moorhead area in
a few days. The club has long recognized
potential flood problems, as the Red River

of the North flows north to Winnipeg and .

then on to Hudson Bay. Ice jams in the frozen
north block the water moving up from the
south and can caunse serious flooding when
warm days to the south result in fast thawing.

The RRRA Ciub has long participated in
planning for possible emergencies, such as
holding SKYWARN seminars presented by

the National Weather Service covering the

topic of summer storms. Although this real
flood was different from simulated tornado
disasters and covered a different time of the
year, the principles and benefits of good
advance planning are similar for both
situations.

Prior to this specific flooding, the club’s
Emergency Communications Coordinator
had met with the Disaster Services Managers
of the two area counties to determine what
specific communication activities and services
might be needed and how the club’s station
at the EOC could be used. Anticipating fu-
ture needs, the club maintains a permanent
2-meter and HF station set up at the BEOC
ready to go at 2 moment’s notice. As a result,
the club does not have to use valuable time
setting up when an emergency occurs and fast
communications support is needed. As a plus,
having the station at the EQC means there is

immediate access by the club hams to all the .

other emergency services, so the club can alert
those services to our immediate communica-
tion capabilities. Over this flooding period,
the RRRA’s 2-meter station provided com-
munications assistance to a number of the
other emergency services groups which have
their headquarters in the same tocation,
including EVAC (az local emergency
evacuation group), the Army Corps of
Engineers, the Red Cross and the iwo County
Emergency Coordinators from the affected
flood area.

The first step of this emergency was to
assign volunteer club members as Net Control
Stations so the station would be ready to lend
assistance at all times. NCS personnel were
assigned six-hour shifts and manned the sta-

tion over the entire flooding period, They
opened on Friday morning and stayed on the

air until the following Monday when the sta-
tion was closed at 5 PM.

The next step was contacting ali those other
volunteer hams who, in advance, had ex-
pressed a willingness to help when needed.
This also included student hams from the
Amateur Radio club of North Dakota State
University in Fargo. After determining which
hams were available to help during the flood,
individual hams from both clubs were
assigned to particular flooding locations and
given instructions on what to look out for and

WQBM relays information to ¢ritical areas
from the Emergency Operations Center.
(photos WDBAKO)

do. For example, dikes were patrolled to
monitor leaks to see where more sandbags
might be needed. In some cases, it was simply
to call for a hot cup of coffee, a very welcome
sight to those working on the dikes through-
out the cold nights,

Hams also walked the river banks,
contacting residents to point out where there
might be potential problems, and what could
be done to avert them. Two-meter hand-helds
were the key to the solving of immediate cont-
munications problems. Most of the partici-
pating hams also had backup batteries to
ensure continued operation over the fong
hours they were monitoring the situation. In
some cases, mobile rigs were used if their cars
were parked close to their assigned locations.

When one dike staried leaking at the
bottom and was undermining the sandbags,
Amateur Radio was utilized to call in the
Army Corps of Engineers who reviewed the
situation and lent expert guidance,

The home of one member of RRRA was
close to the rising river. Over 250,000 pounds
of sand, 3500 sandbags and countless hours
of assistance by a number of hams and other
local residents helped to save his home, its
furnishings and his ham gear. This was after
it had been determined that the home could
not be saved.

Probably the most important lesson to be
learned from the situation was that good
advance planning and training are both neces-
sary and productive. Also that proper assess-

A volunteer watches for leaks in a temporary dike in Fargo, North Dakota.
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ment of the available resources, both in terms
of equipment and the personnel to use those
resources effectively, represents the ground-
work for effective Amateur Radio support
when the real emergency does arise. No
doubt, mistakes are and will continue to be
made in those emergency “*what do we do
right now?’’ sitiations. However, such errors
can usually be minimized or eliminated
through advance triaf runs of siraulated emer-
gencies and knowing what resources are
gvailable and at what location.

The RRRA has had an Bmergency Com-
munications Coordinator who meets and
works with the iocal governmental emergency
and disaster personnel. Since those povern-
mental personnel work with the ECC who
represents the local club, and details its capa-
bilities before the emergency occurs, this
amateur is not looked on as a stranger when
the real emergency occurs, but rather as a
skilled and valuable communications
resource, adjunct to all the other services that
are activated.

Another plus—when a ¢chib provides serv-
ice to the community, its activities often result
in excellent public relations. In this flooding
situation, the club’s activities were featured
as the lead and main feature on a local TV
news program during the first evening of the
actual flood. In this video feature, hams were
shown at the NCS headquarters station and
monitoring dikes. They were interviewed
about their assistance in in communications
activities. The club also received public thanks
in the local newspaper after the flood situa-
tion had eased. Using these types of publici-
ty can be productive when conducting
fund-raising efforts or contacting local
government for updated equipment and an-
tennas.

Thirty RRRA and North Dakota State
University hams contributed about 325 man-
hours of support in this emergency situation.
When the operation was wrapped up, evegy
participating ham indicated that they wouid
volunteer and participate again. S0 another
benefit was the real emergency situation train-
ing that every amateur will put to use when
ifie next emergency occurs, ot perhaps some-
thing as simple as support of a bikeathon. The
RRRA certainly doesn’t want another flood
like this to occur, but recognizes that good
advance training paid off, and the club is now
even hetter prepared for the next emergency.

Field Organization Reports
July 1989

Mational Traffic System

& 4 Aep
et Sess Tle dwg Rare  Replo Aras
Cycle Two
Area Nets
EAN 31 67 24.70 07 914
CAN 31 832 2039 453 100.0
PAN" 62 395 681 545 $356
Region Nets
1BN &2 440 71D 437 B9
2AN 59 233 400 331 @2 903
RN El 95 306 320 831 1000
ARN 62 306 493 280 TN 3.6
ANb 62 478 405  89.0 100.0
RNS 59 w8 .79 227

RN7 96.7
BRN [ 349 563 325 951 1000
9RN 62 386 690 384 §4.0 100.0
TEN &2 875 A&7 410 83.0 100.0
TWN 52 278 448 433 T 203
ECN 64.5
Cycle Three
Area Net
EAN 3 189 &10 440 7.4
Region Net
1AN 31 ap 258 240 w49 903
28N k)l 1o 360 320 100.0 838
23RN 303
4RN 4.5
BRAN 100.0
ECN 54.5
Cycle Four
Arca Nets
EAN A gs2 3103 1o7e  9v2
CAN i ar9  264p 982 QN0
PAN 25 5i2 1785 815 973
Hegion Nets
18N B2 455  1.34 537 98.2 00,0
AN 53 182 343 348 4. 1000
3AN 100.0
ARN 62 299 544 301 €67 903
RBNE g2 355 573 460 BA.7 100.0
BNB a2 192 310 386 %92 843
BN7 62 253 408 441 860 1000
BAN 39 @47 410 305 870 100.0
9HN 52 265 427 360 1000
TEN 62 306 494 485 681 1000
N 57 weh 9% 340 756 935
ECN 98.7
ARN 31 61 1967 058 935

"PAN oparates bath cycles one and two.,

Transcontinental Corps

oG

Successhil % Suc- Function Total
Arag Functions  cosstful Traftic rafiic
Cycle Two
TCG Eastern 106 85.50 370 767
TGS Central
TS Pagific 103 8306 358 97
Summary 208 24.28 78 1474
Cycle Thres
TCC Eastern 62 100.00 32 54
Cycle Four
TCGC Eastern 109 57.90 420 851
TCC Central 76 81.70 229 547
TGC Pacthe 105 8466 369 897
Summary 250 B4.76 1008 2095

Brass Pounders League

Tha BPL is apen to all amateurs in the United States, Canada
and US possessions who report to their §M a massage total
of 500 or & sum of originations and debvery points of 100 or
more for any calendar month. All messages must be handled
or amateur frequencies within 48 hours of receipt in the
standard ARRL form.

The Brass Poundars League Medalllon 1s available 10 -
dividual operators who achieve BPL and are listed in the BPL
calumn for the third time. This medallion is a one-time-gniy
award, te, is notssued more than ence. It is Not necassary
that the three months involved be consecutive. Any three
months will qualify an operator, Stations that qualify for the
BPL medallion, upon written netification of the qualifying
months {0 the ARRL Public Service Branch, will be awarded
the call sign-engraved BPL medallion.

Calf Omg flowd  Sent Divd Tota!
WacuUL 784 BN 1361 B0 3058
WIPEX ¢ B34 1500 36 2170
WBIYPY O =12 131 7V0 2113
WAZ5PL 57 634 551 37 1289
KALIGM ¢ L2y 823 1046
N4HOG 0 4713 43 0 546
KB4N D 478 479 O 967
W3VA gop P22 891 31 936
Walwi 438 426 0 8

KCIC 21 485 g4 PA% 888
HAIIFC 10 324 302 12 648
KT1Q U 328 6 2 646
WI4FL 4 33 W7 0 634

WaALIDH ¢

NAGHI § 318 242 25 HoB
WreQ 9 258 288 t& &9
WB1BTJMT BY 128 34t 0 5ed
WDaKBW 540
KaDOR 28 228 248 3 512
Wl 3 2m 200 23 504

BPL for 100 or more originations plus deliveries:
KEBGP 177

KASOQF 122
WOFIR s
KFEBL 103

Tha tollowing stations qualified for BPL during the manth of
Juna, but ware not listad in the approprate column; KCOC,
WGH, WBIYPY, WASW. May EPL: WiPEX, KB4N.

Public Service Honor Rolt

This listing is available to amateurs whoso public-servica
periormance dunng the month indicated qualilies far 60 or
tmore total points 1n the following ning categaries (as raportad
to thelr SM). Please note maxemum points for each catagor{.
{1) Checking into W nets, 1 point each, max 30; 2] Check-
ng inte phone'RTTY nats, sznint aach, max 30; (1) NCS CW
nats, 3 ponts each, max 12; {4) NCS phono/HTTY nats, 3
points each, max 12; (5) Periormung assignad NTS llaison,
3 paints each, max 12; (6] Delivering & tormal message to a
third party, 1 point aach. nu max; (7) Handling an emeargency
meseage, 5 painis each, no max; 8] Sewving 28 Emargency
Coordinator or net manager for the antire manth, 5 points max;
{9} Participating tn a public-service evant, § painis, fo max.
This listing = available to Novices and Technicians who
Achiave a rotal of 40 or more points. Stations that qualfy for
the Public Sarvice Honor Rell 12 consecutive moanths, ar
18 months out of a 24-month perlod, will be awarded a spe-
cial PSHR certificate from HQ.

439 101 83
KCOC) KOGNP KAMTX WHAYPG
169 NDZS WIKX 65X
KFSBL 100 a2 Nz
148 WEBAWIL RAGFVX
TG H1FLO KARXK 4
w7 KATAID WIKK ﬁé‘}ﬁ%‘n
whzowo P00 81 VWD4KBW
99 WsaA
143 . WativH
: KECKP WIALE s
KagaBY NMA1K KATIFG byt
Weeset  pme s 2%
: WriBl W5YQZ
NaGH] ::vm {%%EFB? e
N4G! s
WREY WB4KSG WODYH '.\:mzc
WaMTA kdoJ epy
125 WAANK M WasbHE
KABXF N1GPX WBI1BTWT  naFWA
b KAIGWE WEZEAG
123 NzX$ N2GRA 2
WITVA o N nfggggo
121 RAGEY
WEYOV N2IYA WHSA
ASMWD
WIPEX WA2JBO WDBKQGG  NB2D
117 KEERM L WALYYQ
WAdOXT KOst N7BGW WB2FTX
KEMXO WA2JBO WAQTFC N7MAL
WBADVZ WE2VUK KABZGY  MAPQ00
114 K18l NJ3V WeOUD
WoanC Wara 3 81
L WAIVY WBEBKWC
115 WDALOG 7R WAZGYY
WG 94 75 WTBE
113 NSNZH KBGQF N2HLE
WALPFK KBTVG NZIMP NIFNN
12 KIaE cav WITC
6\”26 WBVOM th \fb';'éhggpw
KASDLY WOOGUE ey e F
NZEIA a3 NO3M -
i1 KEoLT WB2EPU 2]
WDSGKH KO2D NYaw
WBZZIF WAGAT Wioml k&JDI
o WASEIG ! m%}w o
K4 g
WEBD - WASUNX ¢
KAIWW KABWNO  wazUKM
WYGHT e
10 WASERT 72 e
WALS a4 NIEHT
WEB4ZTR HAaMES NerTN 58
KI4YV HAVIX WASHUE WAZPAGIT
NEMEA Kegy HIANK 55
108 KAINIX NENLW KAZZNZIT
KD7ME KR1AF HABINE M2IKR/T
WABHTN 90 KC2H) 53
T NAEXQ P KATQFVIT
KAIGEP W4CKS NSKEL 51
WAITBY KCAGCK WBYWVD  RASTVUIT
WBeDDR KABUED 50
106 waawaL K1GGS NEVHU
mag% WTTA AALLE 8
b m N4LST
KANLK NOHWD
S
105 NRaK KASF21
KADKRY g 9 KASHROTT
PR Vo B v S
WBaVMX WXTA NDEN  fARUIUT
SN e W B
WYLBK 68
KC4BHX KA1S KDEKL 4
103 WE2G K2GHH KAGHJKIT
KT a . 84 NIDRM
5CTZ 67
mléc KETLX KRRV
WS WeeR  Weno
102 WIKX :
o KB5ENU
kWil

The following stations qualified for PSHR during the manth
otJuna, but were not listad In last months's column: N2GPA,
N9BDL, WOGBE, KC9CJ, KAOFVX, AGHG, WG, NBIQ,
WAIW, WaYCy, e |




On Line

Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr, Wolcott, CT 068716-2702
CompuServe ID no. 70645,247

Ham Radio Software That Won’t Break Your Piggy Bank

Good software does not have to be
expensive software. In fact, expensive soft-
ware sometimes turns out to be no-good
software. The following Amateur Radio
software is both good and inexpensive—
some of it is so inexpensive that it is almost
free! So, do some browsing, because the
price is right,

Apple® TI/IBM® PC
Antenna Trap Designing

WIHUE has written a BASIC program
for designing anienna traps using coaxial
cable. It is avaitable in Apple II and IBM
PC versions. You can obtain a copy of the
program by sending a self-addressed,
postage-paid disk mailer and a blank, for-
matted 3%- or 3'4-inch disk for Apple
ProDQS, IBM high- or low-density
formats, or a 5% -inch disk for Apple DOS
3.3 format, to Larry East, WIHUE, 119-7
Buckland St, Plantsville, CT 06479,

Apple Macintosh?
Field Day Logger

It is never too early to prepare for the
next Field Day, and WABSVR has provided
a new tool to give you an edge in next
June’s number-one Amateur Radio event.
FDlog! is a contest-logging and -duping
program with a built-in C'W memory key-
er that will transmit any one of ten
programmable messages at the click of a
mouse. The call sign of the station being
worked and a sequentially generated serial
number can be inserted in any message.
The program will keep you on your toes,
as it provides updated statistics concerning
your rate for the whole contest, the last
bour, the last half hour and the last 15
minutes. A “*smart log” function automat-
ically ““fills in the blanks™ of the log if a
station has been previously worked on

another band or mode. The program is

available for $29.95 from Bill Gausman,
WABSVR, System One Control, 3900 85th
Ave N, Suite 200, Brooklyn Park, MN
35443, The CW memory keyer hardware
is also $29.95.

PK-232 Controfler

MacRATT is a powerful terminal
program for AEA’s PK-232 multimode
controller. The program uses the
Macintosh’s graphic user interface to allow
you to easily use all of the features of the
PK-232, including Facsimile. Features in-
clude scrollable windows for entering text,
displaying received data, and logging trans-
mitted text (in packet-radio applications,

there are enough windows to support
multiple connections). Facsimile images can
be printed without changing cables. Ten
macro keys are available for quicker text
entry. One character-at-a-time sending is
available for RTTY, AMTOR and CW. It
you have used Macket by Steve Fine,
WDSPUH, you will notice a similarity
between it and MacRATT. That’s because
Steve also wrote MacRATT; it includes aill
of the capabilities of Macket plus many
more features. The program is available
from Advanced Electronic Applications,
Inc (AEA), PO Box C-2160, Lynnwood,
WA 98036,

Commodore C-64™
Logging Pennsylvania—An Update
Back in April, I wrote about KM3D’s
Pennsylvania QSO Party contest program
and, in response to that write-up, Harry
Bump wrote to inform me that the program
has been improved. Among the improve-
ments are increased QSO capacity (from a
maximum of 650 contacts total to a
maximum of 650 contacts per band and
mode), the ability to adapt the program for
use in any state QSO party, the addition
of a CW keyboard with memory (it requires
a simple six-component interface) and the
addition of more flexible contest-repart
printing. Send $20 for a copy of the
program {or $3 if you are updating a previ-
ously purchased copy) te Harry Bump,
KM3D, PO Bex 392, Richland, PA 17087.

IBM PC
Contest Logger

KBEZP's contest-logging program will
log and dupe 4000 contest QSOs in 2.5
seconds or less after each log entry. This
single-operator contest logger updates your
contact information and score after each
contact, and a built-in “‘hurry-up timer’’
warns you if your QSO rate is deteri-
orating. Extensive help screens are provided
and the scoring mechanism may be changed
to fit almost any contest requirements. To
obtain a copy of KBAZP Contest Log, send
a seli-addressed, postage-paid disk mailer
and a blank formatted disk to Larry Kebel,
KB@ZP, PO Box 2010, Sparks, NV 89432,
The program is shareware; ie, if you like
the program and intend to use it, the author
asks that you send him a registration fee.

Message Handler

Message Handler automates Amateur
Radio message generation. A smail word

processor is included for creating the text
of a message and provisions are made for
automatic message numbering and auto-
mated “*book™ message creation. Help
screens provide third-party traffic informa-
tion and post office abbreviations. The pro-
gram is shareware and is available from
KBBZP (see Contest Logger above).

NIEQF Logger

N3EQF’s logging program provides for
entering information in any order as it is
received during a QSO; viewing entries
sequentially; searching entries according to
patterns in call sign, date, frequency,
location, QSL or remark entries; printing
the entire logbook or the results of any
search operation; printing QSL labels from
entries; automatic logging of time from the
computer’s clock; and editing or deleting
of any entry, If the program is used with
a computer that is connected to a Kenwood
transceiver via an 1F-232C interface, the
operating frequency and mode is logged
automatically and both may be controlled
from the program. You may obtain a copy
of LOG-EQF by sending a seif-addressed,
postage-paid disk mailer and a blank, for-
matted disk to Tom Dandrea, N3EQF, 396
Sautter Dr, Coraopolis, PA 15108, The
program is shareware.

Q8L Managers Database

EAIQF has assembled a data base of
14,000 DX stations, their QSL managers
(if any) and QSL managers’ addresses. The
program allows you to display, add, edit
and delete entries. To obtain a copy of
Managers, write to QUFO Soft-
ware/Padin, PO Box 351, 26080 Logrono,
Spain.

Resistor Color Coding

Do you need help with resistor color
coding? Well, W6QZU has a tool for you
that will do the job. You can obtain his
Resistor Color Code program on disk by
sending $2 to Merdin Criddle, W6QZU,
1720 Pleasant Valley Rd, Aptos, CA 95003.

Radio Shack EC-023"
Antenna Bearing and Distance

W4NLG has programmed his Radio
Shack EC-4023 programmable scientific
calculator to compute antenna bearings and
distances. The one-page listing” of the
program is available by sending an SASE
with one enclosed 25-cent stamp (to cover
copying costs) to B. O, Lowery, WANLG,
1809 Brickell Ave, Miami, FL 3312965
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The World Above 50 MHz

Conducted By Bill Tynan, W3XO

Send reports to HCR 5 PO Box 574334,
Tierra Linda Ranch, Karrville, TX 78028

or call 512-257-1296 to record late-breaking information.

Six-Meter DX Window Poll: The Results

The }uly column carried a series of ten ques-
tions, intended to determine the feelings of
é-meter operators with respect to establishing
a “DX window.” The DX window idea was
originally offered by a group of south Florida
operators 8 to 10 years agoe. Although men-
tioned briefly in this column, at that time it
did not attract wide acceptance, The concept
was revived in early 1988 following the urg-
ing of many 6-meter operators unhappy with
the way DX stations were being stepped on,
especially during VHF contests. Not wanting
to appear to dictate operating norms, but
rather, let band occupants decide for them-
selves and then provide them a forum for their
opinicns, I proposed a one year test of a DX
window, using the same frequency limits origi-
nally suggested by the south Florida group.
Thus the May $988 column recommended that
we tryv, for a vear, a DX window from 50.100
to $0.125 MHz. With the one year trial period
up, the poll was published in last July's
column.

Thanks to the nearly 200 who took the trou-
ble to submit responses. Their responses pro-
vide a reasonable expression of opinion among
active 6-meter operators. I am sure that there
are many on both sides of the question who
didn’t get around to sending cards expressing
their opinions, so a greater response would
probably not have made a substantial differ-
ence in the result, With that out of the way,
on to the results.

Question [ asked if the respondent believes
that a portion of the 6-meter band should be
used by US and southern-tier Canadian sta-
tions only for working, or attempting to work,
stations outside of the 48 contiguous US states
and VE]1 through VE7. Those supporting the
establishment of such a DX window numbered
175, while only 20 expressed opposition.

Question 2 asked those who answered Yes
to Question 1 if they believe that a DX window
should apply at alt times, or only when an
individual operator thinks that the band might
be open for D30, Of those answering Yes to
Question [, £54 thought that the window
should apply at all times while 20 opted for
the other alternative.

Question 3 addressed various frequency
limits which had been proposed for a DX
window, with the results as follows:

50.100 to 50.125 MHz (Calling frequency
50.125 MHz) 108
50.100 to S0.120 MHz (Calling frequency

50.120 MHz) 34
50.100 to 50.150 MHz (Calling frequency
50.150 MHz) 14
50,080 to 50.100 MHz (Calling Frequency
50.110 MHz) 5
50.200 to 50.250 MHz {Calling frequency
50.110 or 50.200 MHz) 10

Although not included as one of the choices,
three respondents expressed the opinion that
50.100 to 50.110 MHz is sufficient space for
a DX window. One of these thought that it
should apply only when an individual opera-
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tor believes that DX is possible.

Question 4 asked if the respondent will
honer a DX window, if supported by a
majority of 6-meter operators, by refraining
from engaging in QS0s with US and lower-
tier Canadian stations, whether or not he or
she thinks that propagation to DX areas is pos-
sible at the time. Of those in favor of a DX
window, 168 said that they woutd so honor the
window, while eight indicated that they would
not. Of those not in favor of the window,
seven indicated that they will honor it if in-
stituted.

Question 5 asked respondents if they would
assist in implementing a DX window by

courteously informing others of its existence

and purpose. Of those in favor of the window,
147 said that they would try to help. Those that
would not aid in informing others numbered
21, some citing an aversion to assuming the
role of *‘policeman.’” Surprisingly, four of
those opposed to the window said that they
would help to persuade others to observe it if
implemented.

Question 6 was designed as a screen to
determine if the respondent is currently on 6
meters. Only three replies were rejected as a
result of not being on the band. One, who is
in favor of the window, said he hopes to be
on soon. One against the proposal, said that
he sold his 6-meter gear a year ago. The third,
wrote a letter complaining about DXers grab-
bing the “best part’” of the band but didn't

respond to any of the questions, including this.

one,

The response to Question 7, asking how long
the respondent has been on the lrand elicited
no clear correlation between 6-meter operating
experience and support (or non support} of a
DX window. Those in favor averaged 17.5
years, while those opposed averaged 15.8
years.

A similar situation applies to the number of
countries worked, as asked in Question 3.
Those in favor averaged 30.5, while those
opposed averaged 23.9. Incidentally, of the 16
opposed answering this question, two said they
didn’t know how many countries they have,
and two more said they have zero countries.
1 gave them credit for one country in calculat-
ing the averages. In the considerably larger
pro-DX window group, five said they did not
know how many countries they have and seven
responded with zero. Also on the pro side, 18
(more than 10 percent) indicated two or fewer
countries worked. It seems clear that it’s not
just the big guns who are in favor of a DX
window.

Although Question 9 was phrased ambigu-
ously, most respondents tried to help by
providing the information obviously sought.
For those in favor of a DX window, 137 said
it should apply to both US and lower-tier
Canadian stations, while 26 expressed the
opinion that it should be for US stations only.
Only six VEs responded to the poll, with four
opting for including the Canadiahs. One
thought that they should be treated as DX, and

one didn’t answer the question.

The run-down by call area goes like this:
(For/Against) W1 15/0, W2 9/0, W3 14/0,
W4 35/4, W5 17/2, W6 1270, WT 7/3, W8
1672, W9 18/4, W6 19/3, VEs 6/ and DX
/1.

So there you have it. it appears that a DX
window between 50.100 and 50.125 MHz has
a great deal of support among 6-meter opera-
tors. In addition, most agree that the window
should apply to lower-tier Canadian stations
{VEl through VET) as well as US stations
located in the contiguous 48 states. There is
also strong support for observing the window
at all times, not merely when one believes that
DX is possible. Obviously, observation of the
DX window is entirely voluntary. There is no
FCC rule or edict from any organization that
requires compliance. Nevertheless, most civi-
lized societies have standards of conduct
which, though not established as laws, are
followed by the majority of their inhabitants
simply because they make sense and afford a
happier life for everyone. The DX window
may well belong in this category.

if the DX window is to work, most opera-
tors must be convinced that it is intended to
benefit evervone, not just the **hig guns.” The
big [DXers must not use the window as their
private preserve to talk to their {riends,
even if the subject of the conversation is DX,
If more than a 30-second QSO appears like-
ly, use the time to name a frequency above
50.125 MHz, preferably as high in the band
as practical. If the average 6-meter operator
perceives that the big DXers are using the win-
dow as their private QSO pasture, they are cer-
tain to jump in with both fect and do the same.
That will signal the demise of the window.

Those who may not be in favor of the DX
window or, disagree with some of its specific
provisions are asked to give it a try anyway.
{ believe that the bigzest hurdle is getting
over the mind-set that everything happens on
50,110 MHz. For example, a few voted for
50.100 to 30.125 MHz but urged that 50.110
MHZz remain as the calling frequency. 1 fai to
understand how this could be accomplished
while maintaining the DX window as intend-
ed. Furthermore, [ believe that it will not be
long before the use of 50.125 MHz as the prin-
cipal calling frequency will become widely
accepted. One respondent suggested 50.130
MHz as the calling frequency. However, I be-
lieve that this would not be supported by
many. Another recommended that the DX
window extend from .100 to .150, and no calls
be initiated by US and lower-tier Canadians
between . 100 and . 125, only responses to calls
from DX stations. Personally, I wouid favor
this approach, but fezl that it would be too
difficuit to gain widespread acceptance. The
100 to .125 DX window seems to be the right
compromise and did receive the majority of
the votes. By the way, let’s treat 50.125 MHz
as we should any calling frequency by mov-
ing off once contact is established.

The coming months shouid be very produc-



Microwave Standings

Listings are call, state,
plus KHE and KL7 plus each

902 MHz (33 cm) K2EVJ NY 10

i WA2FUZ NY 6

Minimum bast tarrestrial DX 150 Miles WBZYZV Y H
WiJR MA Wy 5 27 334 KUZA NY B
WIRIL MA 9 4 20 20 K20VE NY 3
AFIT NH 9 3 — 30 K2LME NJ 3
WIEJ NH 6§ 8 — - WAIAY  PA 17
WE2K N 16 6 33 609 WAWUF PA 14
KDSROR* NY 90 7 31 300 W3P MD 13
WePrGaC NY 7 6 12 478 K3HZO MD 13
N2WK NY T b 24 328 KB3OM DE 7
KUZA NY 3 3 5 200 W3RUE PA [
NacX PA 13 & 26 405 K4QIF VA 22
WA3AXV  PA 11 & 25 226 WBANXY KY 17
WS4F GA 6 2 6 628 WS Gy 9
N4MW ™ 4 4 18 480 WBASIM TN ]
W4WSR FL 11 11972 NaMw ™ 8
WBSLUA TX 10 4 22 627 W3YH VA 7
WASVIB  TX 4 5 14 462 WALOFS FL 7
WeCPL CA 1 2 14 513 W4WSR  FL 3
KELMN CA 1 2 — 599 WBSLUA* TX 20
NBXQ CA 1 1 1 188 WDBAGO" OK 18
WBEBKC M 8 § 35 5% WEHN ™ 14
NIBO OH 6 5§ 8§ 209 WSRO M5 4
KXpO co 3 2 3 615 WSDFU oK i3
VEBLNX 9 6 3 498 KSUR AR 12
XE2GXQ 1 1 3 560 WHSAFY TX 12
WASASH  TX 10

1240 MHz (23 cm) KESW OK 10

Miimum best terestial OX 150 pies  WAPVIB - TX b
RIFO CT 15 7 21 488 WASHNK ~ TX 5
W1JR* MA 1310 35 65  woRRys 0K 5
KIPXE CT 13 5 — 449 WENZS oK 5
WAIDUB NH 12 7 30 498  \wsupr ™ "
W1RIL MA 12 6 24 450 NSAMA LA 3
AFIT NH 10 4 — 350 wempr LA 3
KILPS vT 8 5 {7 ™8 nspRO ™ 2
WIES RH 8 4 — -~ warpRY TX P
W1axXX MA 6 3 — 260 WASTBE ™ 1
K2UYH* NJ 2532 - 70 weayE ™ t
WC2K NJ 19 B 50 758 ppeas CA 8
wWALTM" NJ 1Y 6 - T WECPL GA 3
wave NJ 16 6§ 37 537 NEXT cA a
KDSROY2' NY 15 13 42 360 NNEW CA 2
WaPGC NY 14 83 25 980 KeQXyY CA 2
NesJ NY 13 5 2 -~ KBLMN CA i
K2¥CO NY 11 8 — - WBBHLCE ChA i
N2WK NY 11 6 29 684 _ KELMNG CA 1
WIRV AZ ]

* Some stations worked via EME. W7YOZ WA 2
— tnformation not supplied. WBBBKC Ml 23

§

W
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- 426 WaYID WE 20 12 45 950 NSO OH 2 1 3 127 W2ITM N ¢ 3 8 297
3 245 WASTXT OH 18 9 25 820 KxgO CO 3 2 10 454 WASVIB® T™X 2 2 33 -
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US states worked, call areas worked, grids worked and best terrestriaf DX worked in miles. Call areas are the 10 US call areas
VE and XE call area plus DXCT ¢ountries not iocated within the continent
that the stations listed possess a true capability to work meaningfui distances
is required. In order to make the standings a trua reflection of stations currentl
the past two years are subject to being dropped. They will
worked additional states or grids in order to remain in the s
August 5, 1989, Deadline for next update is January 15, 1

al limits of the US, Canada or Mexico. To ensure
. & minimum showing of 5 grids or the minimum DX listed for each band
y active on the bands above 902 MHz, those not reporting activity within
be reinstated upon written presentation of cantinuing activity, It
tandings or be reinstated, merely an indication of continued activity and interest. Compiled
890. {Note change in date, this time only.}

is not necessary to have

tive for F2 DX. Let’s hope that with the 50,100
to 50.125 MHz DX windew in place, more
6-meter enthusiasts will benefit from the superb
conditions which should be upon us before
many more weeks,

RECORDS FALL LIKE DOMINOES

World records for 70 cm, 23 em, 5 cm and
0.6 cm have all fallen the past few months, All
but the last are the result of the duct that fre-
quently extends along the West Coast of this
country and Mexico and sometimes into the
Pacific at least as far as Hawaii.

For the record-breaking contacts on 70 and
231 cm, N6XQ journeyed down the Mexican
Baja Peninsula where he signs XE2GXQ. On
July 13, his first stop DL28vq, Jack worked
KH6HME at the 8000-foot level on Moana
Loa on the Big Island of Hawaii on 2-meter
SSB—a distance of 2662.7-miles. Signals ran
51 to 53, Jack was also able to QSO KH6FQO
and KH6IAA in Hilo, while KH6HME con-
tacted XE2UZL, N6CW, WECPL and others.
Two days later, from DL29cx, XE2GXQ
worked KH6HME on [ Vi-meters FM, 70-cm
SSB and 23-cm SSB. The distance from this
site calculates to 2579.7 miles and represents
new world records for 70 cm and 23 cm. The
1Ys-meter world record is still held by

KP4EOR and LUTDJZ. In addition to
KH6HME, KH6FOO was worked on 70 CM.
The 2-meter gear at XE2GXQ consisted of
a 4-wavelength Yagi and a 160-W amplifier,
while KH6HME was using 80-W to a pair of
stacked Yagis. On 1%4-FM, both stations used
25-W IC-37A transceivers, At KH6HME, the
antenna was a 5-¢clement, Yagi while XE2GXQ
used a l4-clement Yagi, Both were horizon-
tal. On 70 cm, both stations ran about 100 W,
At KHGHME the antenna was stacked beams,
while XE2GXQ had a 4.5-wavelength Yagi.
KH6HME’s 23cm setup consisted of 30 W to
4 stacked 6-foot long Yagis, while XE2GXQ
had 10 W to a single 12-foot long Yagi.
The next week, N6XQ was back down in
Mexico again. This time Jack carried equip-
ment for 9 and 5 cm plus a 2-meter liaison rig
and an HF transceiver. Getting to a likely
promontory was not easy as it involved 20
hours of driving over rough Baja roads. Fi-
nally set up at DL37ck, XE2GXQ was ready
for the attempt to work N6CA and N6SNA
both set up at CM94xm west of Santa Barbara.,
Liaison on 2 meters was finally established
after first having to take a circuitous route
from N6CA to XE2UZL (W6UZL) on 1 %-
meter EM to KH6HME on 28.885 MHz and
thence to XE2GXQ. At 0M6Z July 23, the
first contact was established on 3456-MHUz

S5B over the 613.4-mile path. They did it again
at 0157Z, this time on 5760-MHz 5SB. Sig-
nals were reported to be 20-30 dB out of the
noise with QSB, Q3 almost all of the time. In-
terestingly, signals on 23-cm SSB were only
1-3 dB above the noise with 10 W and 20-dB
gain antennas at both ends. The 9-cm contact
apparently constitutes a new North American
DX record, For 5 cm, the distance represents
a new world record, slightly besting the form-
er mark of 610.3 miles set by G3ZEZ and
SM6HYG in July, 1983.

WA3RMX apparently has a new 47-GHz
record of 65.37 miles. This betters the old mark
of 33 miles set in 1984 by HB9AMH and
HBIMIN. Tom accomplished this feat with
K7AVO during last vear’s UHF contest,

ON THE BANDS

No space this month for a detailed account of
what was worked during the last half of July
through early August. Suffice it to say that E,
propagaticn continues well on 6 meters buf
with the normal drop off of multi-hop propa-
gation. A few openings continued on 2 meters.
More next month. ]
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The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave, Millington, NJ 07946

Sun Noise—and a Final Farewell

In this column, E'lf present some of the
hasic principles of sun-noise measurements.
I wrote this article to be published in two
parts; regrettably, this is the last New Frontier
column scheduled to appear in OST, so I've
had to leave out some of the items I would
have liked to cover, and some of the explana-
tions 1 would like to have given. | hope the
remaining information proves useful.

Two previous New Frontier columns are
recommended background reading. The July
1984 column dealt with the use of noise
tneasurements in determining microwave-
systemn performance; the July 1985 column
covered the contribution of atmospheric
attenuation to sky noise.

Sun noise is a measure of the noise deli-
vered to a receiving system by an antenna that
is pointed at the sun. The noise delivered to
a receiving system by an antenna is a func-
tion of the anfenna temperature. Antenna
temperature is determined by the effective
temperature of the object at which the
antenna is pointed. 1f the object fills the main
lobe of the antenna {and we neglect sidelobes),
the antenna temperature is the same as that
of the object. Thus, if the antenna is pointed
at the ground {which is at a temperature of
298 K {25 °CT), the antenna temperature will
be 298 K and the power delivered to the
receiver can be calculated (see Eq 2). If the
object at which the antenna is pointed is
smaller than the main lobe of the antenna (as

- is usually the case when an antenna is pointed
at the sun), the noise temperature of the an-
tenna is a function of the noise temperature
of the sun, the noise temperature of the sky
around the sun, the anguiar diameter of the
sun and the beamwidth of the antenna. The
relationship is:

T, = (T, % @) + (T, % G2 (Eq 1)

sun
where T, is the antenna temperature, 01 is
the fraction of the antenna’s main lobe that
is occupied by the sun, and 02 is the fraction
of the main lobe occupied by the sky.

An alternative method of determining
anienna temperature is by the use of solar-
flux data. This is the system commonly used
in radio astronomy. One reason this method
is useful is that solar flux data at 10,7 cm is
measured daily using 2 radio telescope in
Ottawa, Ontario, and flux data is broadcast
aver WWV 18 minutes after each hour and
WWVH at 45 minutes after each hour.

From this data, solar flux at other micro-
wave frequencies can be extrapolated (sce
Fig 1). The extrapolated flux values are best
regarded as those that are most probable for
a given 10.7-cm flux, but there is no funda-
mental, fixed relationship between fhax values
at different frequencies. The graph shown in
Fig 1 gives flux data for the amateur micro-
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wave bands. Note that isolated noise out-
bursts—with a duration of minutes to hours—
can also occur. These bursts can increase the
flux values tremendously. Maximum burst
values can reach 900 sofar flux units (sfu) at
10 GHz and 4500 sfu at 1296 MHz!

Flux is basically 2 measure of the energy
density reaching an antenna from an exter-
nal source or sources. It is expressed in units
of energy per unit area per second per Hz.
By definition, one flux unit (fu} = 1 » 10+
erg cm? see! Hz' = 1 x 10% W m? sec’!
Hz! and
1sfu = 10% fu
The flux density of a source is related to the
source temperature and angular size by the
relationship:

§ = (2% hx ] =) x (1l esplh

®v+k ¥ Tl=1) X @ {Eq 2)
where

$ = flux density (units of 10# W m?

Hz'

h = Planck’s constant (1.0546 x 10°%

erg sec}

v = frequency {(Hz}

¢ = velocity of light (2.9979 x 10¥ am

sech)

k = Boltzmann's constant (1.38 x 10°%

erg K'H
T = source temperature (K)
w = solid angle subtended by source (ste-
radians)
This relationship can be approximated for the
sun as:

flax = (0.0000161 v¥) % I = {exp (0.0771
¥ +T) —~1) (Eq 3)
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Fig 1——Solar flux at microwave frequencies
can be extrapolated from that at 10.7 cm,
which is measured peticdically and broad-
cast on WWV and WWVH. The graph
shows the relationships between 10.7-cm
flux and that in the Amateur Radio micro-
wave bands from 1.2 through 10 GHz.

or
temperature = 7.71 v = {In[(0.0016 v¥} +
flux] + b (Eq 4)

where
v = frequency in GHz
T «= solar temperature (K}
flux is given in units of 102 W m? Hz'

From this it i5 easy to calculate the power
received by an antenna. An antenna is consi-
dered to capture energy that falls in its cap-
ture area, which is directly related to the
antenna gain, via the relationship

gain = (4 7 A) = A {Eq 5)
or

A=(GM+4x (Eq 6)
where

A = capture area of the antenna
G = antenna gain (expressed as a ratio
[20 dB = 100D
= wavelength in use
Thus, the received power is

P=S8SA
where
P = received power
S = incident flux
A = capture area of the antenna

Substituting for A { = G x A% and for P
{ = k % T) and solving for T, the effective
antenna-noise temperature is
T, K =(SxGxa+2xdxpx
k) (Eqg 8)
= (8 x G x A)/3.468 {Eq 9)
where

T, « antenna temperature

S (solar flux) is expressed in units of

10% W m* Hz!
A is expressed in meters
G (antenna gain) is exprassed as a ratio

(Eq D

A factor of 2 is included in the denomina-
tor of Eq 8 because the antenna receives sig-
nals of only one polarization mode
(horizontal, vertical, left circular, right
circular, etc) but the noise received by the an-
tenna is, for the most part, randomly
polarized.

MNote that Eq 8 is only valid if the angular
diameter of the noise source is less than the
beamwidth of the antenna (eg, at 10 GHz,
dish diameter must be less than about 15 fest).
This is almost always the case in Amateur
Radio work. Also, an estimate of cold-sky
noise contribution should be added to the
antenna temperature. This 15 25 K % the frac-
tion of the antenna beamwidth secing the sky,
not the noise source, and is usually a small
correction.

{continued on page 57)



« At the Foundation

A Salute to the Courage

HANDI-HAM System!

With continued service for more than 20 years, this Minnesota-based
group helps disabled persons enjoy many facets of Amateur
Radio—and you can help them in their mission.

By Mary E. Schetgen, N7IAL

Secretary
The ARRL Foundation

time, you’ve probably heard of the

Courage Center of Golden Valley, Min-
nesota, that conducts the Courage HANDI-
HAM System—a network of member volun-
teers who help the disabled become Amateur
Radio operators. Through the HANDI-HAM
System, study guides and materials, tutoring,
and loan-of-equipment are made available to
Novice hopefuls and their volunteer Elmers,
usually nondisabled individuals who join the
program for the express purpose of helping
others.

Earlier this year, the HANDI-HAM Sys-
tern faced a reduction in services with their
popular Equipment Loan Program. Bruce
Humphrys, KOHR, Director of Rehabilitation
Technology, contacted the Foundation with
a request for assistance in the form of a grant.
In January, our Foundation Board of Direc-
tors approved a three-year, $10,000 grant and
disbursed the first check in May, We're
pleased to report that your support through
the Foundation and the support by other
group and individual contributors has helped
keep the program intact. The Equipment
l.oan Program is unique for many reasons.
In many cases, modifications have been made
to loaned equipment to enable those with

I f you've been a ham for any length of

various disabilities to operate regardless of -

their physical limitations.

The ARRL Foundation has had a long and
enjoyable association with the program and
supports the aims of this group of dedicated
volunteers. If you would like to learn more
about the Courage HANDI-HAM System or
would like to make a contribution to their
Equipment Loan Program, please write to:

Courage HANDI-HAM System, 3915 Gold-
en Valley Road, Golden Valley, MN 55422,

A NOTE FROM PRESIDENT PAUL
GRAUER, WAFIR:

“On behalf of the Officers and Directors of
the ARRL Foundation, I'd like to personally
extend our congratulations to Sister Alverna Q.
Eaughlin, WABSGJ, of the Courage HANDI-
HAM System, our 1988 ARRL International
Humanitarian Award recipient, and to all ARRL
Members on the occasion of our parent organi-
zation’s 75th Anniversary Diamond Jubilee.”

MY CLURB, INC.

The ARRL Foundation is a not-for-profit, tax-
exempt, 501 (cM3) corporation. As such, any
contributions made to it are tax deductible to the
extent permitted by the IRS, We provide this in-
formation on every contribution acknowledg-
ment we send out, $o that you are reminded of
this happy fact.

We often get questions from clubs wishing to
get tax-exempt status of their own, so that they
might initiate major fund-raising activities to
henefit their clubs. Unfortunately, current iRS

regulations are discouraging and make it costly
for individual clubs now seeking their own tax-
exempt status—we share your concern. We'll
keep you informed of any changes that will
benefit clubs seeking this status. In the mean-
time, if your club is thinking of incorporating
for tax purposes, give the toll-free IRS Infoline
a call, Their helpful folks will send along the in-
formation you need on tax-exempt status and
matters pertinent to incorporation. They can be
reached at: 1-800-424-1040,

YOU'LL LIKE THE CHANGE

If you're the type who hates sifting through
mountains of informational sheets and applica-
tions, you'll like our new, streamlined scholar-
ship package. Use one (1) form only, to apply
for any or all of our scholarships. Information
about each scholarship is contained in a small,
easy-to-read booklet included with every pack-
age. We want to make it as easy for you to apply
as possible, To request our free package, send
your QSL or posteard to: The ARRL Founda-
tion, 225 Main St, Newington, CT 06111.

Contﬂbutor s Corner

“ We wish to thank the iollowmg for theur
- generous contributions to; . -

. The Jesse Blaberman SRR
‘Meritorlous Membership Fund. .
“Paul 8. Vydareny, WBEVUK -
The Victor C, Clark Yourh Incantive -
“"Program Fund . -
- Fobert York Chapman, WiQY
The PHD Scho!arsmp Fund
Chuck Miiler, WABKUH

" The New England FEMARA
 Scholarship Fund
. Robert York Chapman, W1Qv .
in memory of A, Willianr Wel[es. ’
WIKYW
The Faul and Helen L.. Grauer
. Schofarship Fund
Helen Grauer, NEBCI - .
"Paul Grauer, WOFIR =~
- Edmond A.,Metzg'er, WOPRN -

- The Edmond A. Metzger Scholarship Fund
Patricia J. Leving

" The General Fund~

" Chaster E, Riker, W2QMK
" Harold G. Case, KCEFB
~James H. Van Horn, N4TFJ

. Bruce L. Meyer, WoHZR

. . As received and acknowledged during the
3 moﬂth ef ..Iuly : W

Paul Grauer, WBFIR

‘Bratt Heeney, KC4ICZ -
John. Hartmann, W2PG|
David R. Anderson, WASWZX

Bernard Boersma

Robert A, Dixoh, KATMAT
Charles F. Schimelzl, WASYPN
Phillp Konter, W4AMX
Enrique Saavedra, WP4ICM

‘Ryan M. Brovold, KBOC.K
Ralph L. Vasa, NAETK®
Mark Grant, WBMG.
- in imemory of Arthur W, Grant, NBAET

.- in memory of Joseph R. Pavek, WOOEP
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Hamfest Calendar

Administered By Bernice Dunn, KATKXQ
Convention Program Manager

Attention: The deadline for receipt of items for this
column is the 5th of the second month preceding
publication date. Hamfest information is accurate
as of 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
grizes of any kind and games of chance such as
ingo.

Ardzonz (Tucson)—ctober 15. Sponsor; Oid Puel-
bo RC Time: 7 AM-1 PM., Place: DeAnza Drive-
in, 22nd St and Alvernon. Features: ARCA meet-
ings, repeater owners’ meetings. Talk-in; 146.52,
146.22/82, 146.28/88. Admission: buyers $1, sellers
54 per space. Contaci: John Borden, 4245 E Lee,
Tucson, AZ 85712,

Connecticut (Uncasville)—October 28. Sponsor:
Tri-City ARC. Time: setup ¥ AM, public 10 AM.
Place: Uncasville VFW (off Rte 32, behind Won-
derbread Bakery).. Falk-in: 146.13/73. Admission:
Free. Contact: Thomas Scott, WAZRYV,
203-464-6555.

"Florida (West Palm Beach)—October 14-15,
Spensor; Palm Beach Repeater Assn. Timer Satur-
day % AM-5 PM, Sunday ¥ AM-3 PM. Place: take
the West Palm Beach exit off the Florida Turnpike,
or the Southern Blvd exit oif 1-95 and follow the
Fairgrounds signs. Tafk-in: 147,765/165. Admis-
sion: advance $4, door $5. Contact: Hamfest, PO
Box 461, Lake Worth, FL 33460.

'Georgia (Atlanta)—September 29-October 1.
Sponsor; Southeastern DX Club. Time: Friday
evening through noon Sunday. Place: Lanier Pla-
ea, -85, Features: banquet Saturday evening. Talk-
in: 147.500 simplex. Admission: advance 355, door
$65. Contact: Ann Streible, 2101 Lassiter Rd NE,
Marietta, GA 30062, 404-993-1767.

'Georgia (Warner Robins)—October 21-22, Spon-
sor: Centrat Georgia ARC, Time: Saturday 8 AM-
6 PM, Sunday 8§ AM-4 PM, Features: refreshments,
packet by Buck Rogers. Talk-in: 146,25/85. Admis-
ston: advance $2, door $3. Contact: Jesse Kirkham,
WB4KQA, 110 Brown Or, Warner Robins, GA
31093, (D) 912926-3389, (N) 912-953-3922,
Hilinois ¢Shelbyville)—Cictober 7-8. Sponsor:
Breakfast Club. Flace: Forest Park at the north edge
of Shelbyville, Features: flea market, refreshments,
free parking, Tafk-in: 147,99/39. Admission: free,
Conlact; Pete Wehrheim, KSTEFR, PO Box 126,
Baidwin, IL 62217.

"Marviaad (West Friendship)—UOctober 15. Spon-
sor: Columbia ARA. Time: § AM-3:30 PM. Place:
Howard Co Fairgrounds, 1-70 to MD 32, south on
32 1/ mile to MD 144, right 1/4 mile to Fair-
grounds entrance, Fearures: VE exams (reservations
desirable but not required), refreshments, radio
check out (station monitor). Talk-in: 147.735/135,
222.32/3.92, 146,52, Admission: $4. Contaci: Cam
Whetstone, WA3IYOH, 211 Clarendon Ave, Balti-
more, MD 21208, (D) 301-379-3395, (N)
301-486-2609,

Massachusetts (Framinghami—October 15. Spor-
sor; Framingham ARA. Time: setup 8 AM, doors
open 9 AM to early bird buyers and 10 AM to all
buyers. Place: Framingham Civic League Bldg, 214
Concord St, (Rte 126) downtown. Features: flea
market, VE exams. Tulk-in: 147.75/15. Admission:
$5 to earfy bird buyers and $2 to all buyers. Tables:
%12 which includes one free admission {preregistra-
tion required for tables and exams), Contact: for
tables fon Weiner, KIVVC, 52 Overlook D,
Framingham, MA 01701, 508-877-7166, for exams
send completed Form 610, copy of ham license, and
check for $4.75 payable to ARRL/VEC to FARA,
PO Box 3005, Framingham, MA 01701, (N}
SO8-817-0503.

"Michigan (Kalamazoo)—Qctober 22. Sponsor:
Southwest Michigan AR Team & Kalamazoo ARC.
Time: setup 6 AM, public 8 AM. Place: Central
High School, 243t N Drake Rd, US 131 to M43

tARRAL Hamfest
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east to Drake Rd, then north to the school, Fea-
tures: free parking, fornms, walk-in VE exams at
9 AM. Tolk-in: 147.64/04 SMART repeater. AAd-
migsion; advance $2, door $3. Tables: 75 cents/f1.
Contact: send requests, and checks made payable to
Kalamazoo Hamfest with an SASE before October |
to Ciary Hazelton, KBRPL, 67332 32nd St, Law-
ton, M1 49065, 616-624-1110.

tMichigan (Soathfield}—November 5. Sponsor:
Qak Park ARC. Time: 8 AM-4 PM. Place: South-
field Pavilion Ctr, Evergreen Rd, between 10 and
11 Mile Rds. Features: ARRL Michigan Section
Manager program, ARRL forum, refreshments,
Fraffic Net forum, VE exams (11 AM). Talk-in:
146.52, 146.04/64, 222.76/4.36. Admission: no ad-
vance, door $4, children under 12 free. Tables: 8-ft
tahles $10 each, reservations are required, tables the
day of the swap are $25 each if available, electrici-
ty available for all tables. Contact: OPARC, PO
Box 1422, Royal Qak, MI 48068, for VE exams con-
tact Don, WASZVC, 313-294-4766,

Minnesota (Brooklyn Park)—October 28, Sporn-
sor: Twin Cities FM Club, Time: 7:30 AM-3 PM.
Place: Hennepin Technical College, %000 Brooklyn
Blvd, just north of 1.694 on Hwy 169 (old Ciy Rd
18), take the Brooklyn Park/77th Ave N exit off
Hwy 169, Features: VE exams, C'W contest, semi-
nars, refreshments, flea market. top amateur and
computer retailers, parking, guest speakers such as
James Young, WB6FNI, famous Jet Propulsion
Laboratory astronomer speaking about the solar in-
fluence on radio communications; and Don Search,
W3AZD., Talk-in: 146,16/76. Admission: advance
%4, door $5. Contact: send SASE to Hamfest Min-
nesota & Computer Expo, PO Box 5598, Hopkins,
MN 55343, 612-474-1529.

Missouri (Grandview)—October 28. Sponsor:
Southside ARC. Fime: 8 AM-4 PM. Place: MO
Hwy-71 to Grandview exit at Main St, west [/4 mile
to Grandview Jr High School at 10th Main, Ffeu-
tures: VE exams, flea market at 9:30 AM, forums,
refreshments, tailgaters. Talk-in: 147.72/12. Admis-
sion: free. Tables: $10 each, includes ticket paid in
advance. Confact: Edward Conrad, NBCKT, 608
Cedar, Belton, MO 64012-2652, 816-331-4085.

New Jersey (Paramus)—October 8. Sponsor: Ber-
gen Co ARA. Timer 8 AM-3 PM, rain or shine,
Place: Bergen Community College, 400 Paramus
Rd, Features: VE exams, walk-ins only from
& AM-11 AM, refreshments, free parking. Tulk-in:
146.19/79. Admission: buyers free, sellers 35 per
space. Contact: Jim Joyee, K220, 286 Ridgewood
Blvd N, Westwood, NJ 07675, tel 201-664-6725, for
VE exam info contact Pete Adely, K2MHP, 13-30
Edward St, Fairlawn, NJ 07410, 201-796-6622.

"New Jersey (Wall Township)—Cletober 15. Spon-
sor: Jersey Shore ARCs. Time: sellers 6 AM, pub-
lic 3 AM-3 PM., Placer Allaire Adrport, Rte 34,
Features: VE exams, refreshments, free parking,
seminars, Fefk-in: 144.5175,.11 (fly-in frequency),
146.52, 123.0 UNICOM. Admission: advance $4,
door $5. Tables: $20, tailgate $8. Contact: Al Jack-
san, NK20, PO Box 633, Eatontown, NJ 07724,
(N} 201-922.8121.

‘New York (Centereach Long Island)—October 8,
Sponsor: Suffolk Co RC, Time: 9 AM-3 PM. Place:
Centereach Bingo Hall, Middle Country Rd and
Holbrook Rd. Features: refreshments. Talk-in:
144.61/5.21, 223,08/4.68. Admission: §4. Contact:
Jim Heacock, KA2LCC, 18 Newport Dr, Port Jeff
Station, NY 11776, 516-473-7529,

New York (Syracuse)—Qctober 14, Sponsor: Ra-
dio Amateurs of (ireater Syracuse. Time: outdoor
flea market 7:30 AM, exhibitors, displays and in-
door flea market 9 AM-5 PM. Place: Art & Home
Ctr Bldg. Feetures: ARRL forums, nonham pro-
grams, refreshments, VE exams held at 1 PM, must
preregister, deadline is QOctober 7, send for Form
610 and exam instructions to: Exams, Box 144,
Syracuse, NY (3215, Tafi-in: 147.90/30, 146.31/91.
Admission: no advance, Jdoor 34, Tables: indoor
tables. Contact: RAGS Hamlest, Box 88, Liverpool,
NY 13088, or Viv Douglas, WA2PULU,
315-469-0590.

INew York (Queensi—October 15. Sponsor: Hall
of Science ARC. Time: setup after 7:30 AM, pub-

lic 9 AM., Place: New York Hall of Science Muse-
um parking lot, Flushing Meadow Park, 47-01-111
St. Features: Amateur Radio exhibit station
WBLISM, VE exams, films, ARRL information,
tune-up clinic, free parking, refreshments, commer-
cial dealers. Talk-in: 144.300 simplex link 223.600,
445,225, Admission: buyers 33, sellers 33 per space.
Contact: <all at night only Steve Greenbaum,
WB2KDG, 718-898-5599, or Phil Kubert, NZHYE,
212.777-8648, for VE information contact Anne
Fanelli, Wi2G, 718-347-0155,

North Carolina {Concord)—November 12. Spon-
sor: Cabarrus ARS. Time: 9 AM. Placer New Na-
tional Guard Armory, 800 Hwy 49, Talk-in:
146.055/655, Contact: write PQ Box 1290, Con-
cord, NC 28025,

"™North Carolina (Selma)—(ctober 21. Sponsor:
Triangle Bast ARA. Time: setup 6:45 AM, public
8:30 AM-3:30 PM. Place: Smithtield Moose Lodge,
at exit 97 {[-95) and US 70-A., Features: antenna
forum at 11 AM with W2AC, antenna design en-
gineers, YE exams (preregistration required}, Talk-
in: 146,28788, Admission: $4, children under 12
free. Tubles! inside table and two chairs $6, out-
side flea market space $3. Contact: Andy Singer,
WK2F, 10 Berkshire Pl, Smithfield, NC 27577,
919-034-7979 after § PM, or Kirk Ellis, KK4YP,
|& Foxfire, Selma, NC 27576, 919-065-9577 after
5:15 PM.

North Dakota (Grand Forks)—Qctober 14. Spon-
sor; FORX ARC. Time: 8 AM-3:30 PM. Place:
Crand Forks Civic Auditorium. Features: VE ex-
ams, refreshments, planned fast-scan, packet de-
mos and Dakota Division Forum. Talk-in:
[46,34/94, Admission: no advance, door $3. Con-
tacr: Rod Klug, 701-780-9478, or Foy Clox,
T01-772-0951.

'Ohio {Lima)—October 15. Sporsor:Morthwest
Ohio ARC. Note the date has been changed {rom
October 8 to October 15, See last month's column
for more information.

{continued on page 84)

Coming Conventions

MISSISSIPPE STATE CONVENTION
October 7-8, 1989, Biloxi

The Mississippi State Convention is sponsored by
the Mississippi Coast Amateur Radio Association.
[t will be held at the Point Cadet Plaza on US 90
at the foot of the Biloxi-Ocean Springs Bridge. ‘The
doors will be open from ¥ AM-5 PM on Saturday
and 8 AM-2 PM on Sunday. Admission is free.
Talk-in is on 146.13/73. For more information con-
tact Edward L. Byrd, KASVFL, 18316 Landon Rd,
Gulfport, M5 39503, 601-432-3249,

'September 30-Qctober 1
Kansas State, Wichita

October ¢6-8

Pacific Division, San Jose, CA
November 3-5

‘fexas State, Houston,

November 18-1%
- Southern Florids Section, Tampa,

ARRL NATIONAL CONVENTIONS

June 8-10, 1990—Kznsas City, Missouri
Auwgust 23-25, 1991—Saginaw, Michigan




Hilent Keps

Administered:by Nancy A, Slipski

It is with deep regret that we record the passing of these amateurs:-

NIBME, Eugene H. Burgess, Vinalhaven, ME
WBIGAV, Franklin H. Gardner, East Dennis, MA
WIKYW, A, William Welles, Mystic, CT
WILGQ, Harold H. Starr, Boston, MA
WAINQH, Eilery F, Martin, W Warwick, RI
WITHA, Williarn ¥, Lange, Colorado Springs, CO
*WIWHQ, Wilfred S, Lamb, Ledyard, CT
*WIZD, Jahn M, Wells, Southbridge, MA,
WAZBCC, Thamas [, Flond, Unadilla, NY
*K2EL, BEugene F. Locke, Sea CIiff, NY

2GTI, John W. Ploch, Livingston, NJ
W2KIE, Maurice J. Pircone, Bricktown, NJ
WAIMPQ, Peter B. Curry, Holmes, NY
*WBH20LS. John Rebhan, Little Ferry, NJ
WIPEN, Walter D. McAllister, Runnemede, NJ
W2PN, Nathan Schuooll, Upper Saddle River, NJ
W2RPJ, Peter ). Savasta, Hudson Falls, NY
WALVGA, loseph I. Mahar, Sr, Bolingbrook, IL
WARZWL, Frank J. Micklas, Clifton Park, NY
MNIALE, Russell A, Terry, Lansdowne, PA
K3CTT, Peter J, Denti, Pittsburgh, PA
K3IEGP, Ralph A, Blakemore, Sr, Quakertown, PA
W3IGGW, Ross H. Beville, Bethesda, MD
W3IXF, Albert £. Snyder, Street, MD
KA3IIN, George [}. Obenheim, Whiteford, MD
W3KCD, Harry D. Lentz, Newtown Square, PA
W3LAT, Ralph P. Adelman, Mars, PA
WI3NY, Homer J. Berg, North Huntingdon, PA
WAAIZ, Charles L. Smart, Dothan, AL
WBLAQG, Felix Karpinski, Zephyrhills, FL
WALAQZ, W. R, Johnston, Marietta, GA
WA4BET, H. J. Prout, Durham, NC
KC4BGX, Charkes F. Terry, Rome, GA
*W4CYL, George W. Dowd, 57, Medon, TN
KB4FYR, Holmes Beanson, 111, Lancaster, VA
WA4HZN, Connie ('Donald, Jr, Charleston, 5S¢
K4IDC, Mark J. Devaney, Fort Landerdale, FL
K4JRY, Frederic H. Cherepow, Qrlando, FL
*K4LC, Fred E. Coates, Mosqueiro, Brazil
W4MZM, Henry L. Pennock, Macon, GA
WRB4RDU, Russell I, Browning, Spriagfield, TN
N4SA, D. A, Contint, Orlando, FL
KBATKRB, Thomas W, Wolfe, Falls Church, YA
K4TS, Charles J. Hinkle, Fredericksburg, VA
‘W4UDB, Robert P, Haller, Lakeland, FL
KB4UXL, Alford I, Evatt, Augusta, GA
NSAYI, Clarence Brown, Harlingen, TX

50 Years Ago

October, 1939

) New! The A.R.R.L. Anfenna Book, cighteen
chapters of comprehensive and reliable information
on all kinds of antenna and lines. is now off the
press, Price §0 cents, posipaid.

(7} After a decade of sterling service to the amateur
fraternity, the iLeague’s Standard Frequency Service
is discontinuing, its job of providing accurate
100-ke, marker signals in major bands pretty much
having fulfilled its purpose in days when most of
us were unsure of our frequency—and crystal con-
trol now becoming the norm.

{1 War in Europe has resulted in the shutdown of
about 70% of the world’s amateurs. The Editor
stresses the importance of our neutrality on the air;
otherwise, we too could he off the air.

[J W1BZR has improved Jim Lamb’s noise silencer
with a new series-valve circuit, which is simple vet
nighly effective in chopping noise peaks from auto
ignitlon and similar sources.

[[] WITPE outlines several advantages of the
*“iufinite impedance”” defector circuit over the usual
diode hookup, principally that it will handle higher
percentages of modulation without distortion, and
it will not Ioad the i.f. transformer.

1 We're finding the oscilloscope more and more
useful in monitoring voice sigs, but not without
some problems such as interaction between
measured signal and sweep source; W1LJI provides
us a troubleshooting short course.

[} A highly directional antenna loses much of its
effectiveness if we don’t know exact compass points

WSBAV, Milton C. Bardwell, Hammond, LA
WSBED, John H. Cartwright, Sifoam Springs, AR
KASBUX, Conrad Scheeiner, Tryon, OK
ESGDX, James W, Stokes, Harlington, TX
WSDCM, Edward L. Kenyon, Amarillo, TX
WSJIDD, Oscar 8. McCullough, Baytown, TX
W5NC, H. A, Sears, Houston, TX
W35NNI, Catlton D. Smith, Greenville, TX
W3QJZ, Garlena B, Powell. Wichita Falls, T'X
WSTRYT, Elmer B. Asher, McAllen, TX
WBGBPA, William (b, Sturmey, Millbrae, C'A
W6CUZ, William F. Erdman, San Anselmo, CA
W6EE, Warren H. Davis, Pasadena, CA
RJ6X, Allen ). Edwards, Palm Desert, A
W6KCX, Fred R. Eaton, Long Beach, CA
K6LNK, Daniel F. Jordan, Hemet, CA
W6, George E. Olson, Hayward, CA
*WAGOJT, Richard H, Webster, Lafayette, CA
KE6PF, Glenn A, Axtell, Alameda, CA
K6PIE, Woodrow I. Higbee, San Dimas, CA
W6RLS, Woodworth B, Clum, Belveders, CA
WT6Y, lerome Bransome, Sonoma, CA
WAGZFH, Joan E. Clark, Miwuk Village, CA
WTALK, Herbert (3. Auckland, Seattle, WA
AL7BE, Harold B, Lie, Kotzebue, AK
KF7CH, Donald C. Smith, Sparks, NV
NTDSN, Joha York, Marrleeville, CA
*WTFRG, Jjoseph M. Costa, Phosnix, AZ
KATKKX, Joe Baudoin, Vernonia, OR
KETKYV, Michael A. MacKay, Tucson, AZ
RC7EY, Robert (i. Fuhrman, Apache Junction, AZ
W7VZI, Paul M. Johnson, Fountain Hills, AZ
WATYGU, Thomas M, Ashton, Winlock, WA
WASAEIL, Joseph O, Guthrie, Fdmonton, KY
WBAGN, William C., McNamara, Avon Lake, OH
KBAHK, J. W, Waldron Newman, Tiffin, OH
KE;KSBSW', Theodare T. Von Kamecke, Columbus,
H
WECEM, Charles A. Perry, North Olmsted, OH
KABDTS, John H. Ernest, Morgantown, WY
WEBEDS, Francis L. Daly, Salem, OH
NBEMZ, Edward W. Sexton, Washington Court
House, OH
WHERI, B. 5. Norkus, Utica, MI
KREZS, James E. Nally, Taoledo, OH
WBSFEY, Roy L. Torr, North Branch, Mi
WEGMD, Paul P. Vrobel, Westover, WV

from onr location. W6JPQ, an oid Mavy hand,
draws on his experience to show us how to use major
stars and simple astronomy for precise directions.
[71 W3CHE made top score of 178,200 in the 1939
DX contest, with neighbor W3EMM right behind
in second place nationally. XEXN was worldwide
champ, WITJ worked the most countries—85!

L1 Although the war has cuortailed amateur
operation in most of Europe, when there is a re-
opening amateurs there will lose even shared
privileges in the 7200-7300 kc. segment, which the
broadcasters won (except for North and South
America) at the Cairo conference last year,

25 Years Ago

October, 1964

L] V.h.1. areas are getting crowded with commer-
cial and military usets, making it important that we
both stay within our bands and take care not to emit
spurious signals, WIHDQ recommends use of a
coaxjal tank filter, which is both simple to make
and low cost.

£ WIHCP is usually bombarded with questions
after one of his transmatch articles appears; this
month he takes the most-often-asked queries,
dealing with specific antenna situations, and tries
to answer them in a manner useful to ail readers.
(1 W3GRF took top seorc of some 733,000 in the
1964 DX contest, but his Potomac Valley R C. score

still ran second to Frankford’s. HP1IE was highest
outside-11.5, scorer,

WEOWA, Cecil R. Funk, Wixom, MI
WRHYY, Robert F, Dawson, Canebrake, WV
WBREIUR, Vernon E, Seeley, Ravenna, OH
WASKLP, Bill Williams, Avon Lake, OH
WDEBONG, Glenn Pierce, Leesburg, FL
*KSPJ, Paul M, Jurewich, Brighton, Mi
*WBBOQIL, James O, Billings, ir, St Joseph, MI
WEVTL, Robert C. Holland, Bowling Cireen, OH
WOATI, Ralph H. Gullett, Maquon, (L
*WOFNN, William 1. Adams, Chicago, IL
*AJYG, Florien Kamin, Hampshire, IL
WOGE, Earl [. Anderson, Delray Beach, FI.
K9HQC, Lausence Van Someren, Baldwin, WI
YWOLZP, Thomas C. McCain, Delphi, 1N
WASPEE, Philip R. Haase, Madison, WI
KCOCB, Lee €. McManus, Duluth, MN
WEDOF, Lynn [, Briley, Sionx City, 1A
WEQEP, Joseph R. Pavek, Hopkins, MN
WBPNZ, Lowell I. Rogers, Grand Island, NE
*WAQN, Frederick V, Callins, Aurora, CO
KBVQC, G. Paul Kirby, Shell Knob, MO

*Life Member, ARBL

Notes: All Silent Key reports sent to HQ must include
the name, address and call sign of the reporter as
well as the name, address and call of the Silent Key
in arder to be listed in the column. Please allow sever-
al menths for the listing to appear in QST.

In order to avold unfortunate errors in the Silent
Keys column, reports of Silent Keys are confirmed
through acknowledgment enly to the family of the
deceased. Thus, those who report a Silent Key will
not necessarily receive an acknowledgment fram HQ.
Canadian reports should be sent to the CRRAL HQ
address on page 9.

Many hams have remembered a Silent Kay with
a memarial contribution to the ARRL Faundation.
Shouid you wish to make a coniribution in 2 friend
of ralative's memory, you might deslgnate it for an
existing youth scholarship, the Jesse A. Bieberman
Meritorious Membetship Fund, the Victor C. Clark
Yauth Incentive Program Fund or for the General
Fund. Contributions to the Foundation ars tax-
deductible to the extent permitted under currant tax
law. Qur address is: The ARRL Foundation, Inc, 225
Main St, Newington, CT 06111. 3]

[-i 8ky temperature behind the moon? Not at all
fantasy, as W3IWCP points out—there are several
days each month when the moon is passing directly
across the center of the Milky Way, and thus moon-
bouncers have little chance of success with such high
noise teperatures,

LI What value is that capacitor with the blurred
markings in our junk box? W1KLK’s “*picometer”’
is 2 simple gadget which will give direct reading of
unknown components.

1 VR tubes are great for regulation, but can he
erfatic in operation if proper design is not followed:
W6UGA outlines the behavior of VR tubes and how
we can best put them to work,

[ The special historical section this month high-
lights regulatory hassles in the early 5Us—splinter
*organizations” (one pro-voice, une c.w.) attacking
the League’s middle-of-the-road approach to phone-
£.w. suballocations; then the FCC, after originally
proposing voice-use exam standards tougher than
any of the rest of us, suddenly switched its view and
ordered all bands equally open to Ceneral, Ad-
vanced and Extra Class.

[T The National Convention in New York City in
Angust was a humdinger, highlighted by a banquet
speech from the Hon. Barry Goldwater, KTUGA,

" currently also the Republican party’s nominee for

President of the United States,

[ DXCC trivia: the number of cards submitted for
credit and processed by Hq., postwar, would make
astack 25% higher than the Empire State Building.
[} Even experienced message-handling hams can get
some good pointers from WINIM's step-by-step
analysis of the proper way to handle 2 hamgram.

L) Six divisions (Dakota, New England, Rocky Mt.,
Hudson, Canada and Pacific) have exceeded their
quotas in the Building Fund drive, with others close
behind.—WIRW.
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Results, 1989 ARRL
International DX Contest

Conditions were simply incredible—K3Z0O

By Billy Lunt, KR1R and

Contest Manager

his year’s contest was fantastic!

I Conditions were superb—the best
ARRL International DX Contest in

many vears! [n fact, it may go down in the
record books as the best year ever. WOHE
believes that ‘‘this contest provided the
most fun [ ever remember having in a DX
contest! Conditions were great, and | had
no trouble working almost everyone [ could
hear.” Twenty rmeters never closed, forty
opened in the early afternoon and ten and
fifteen were just simply hot! Everywhere
you looked, the bands were jam-packed
with stations to work. KDAEE summed it
up with, ““What a difference a few sunspots
make!”™ Great conditions translate into
high scores and a scan through the score
boxes will show how great the conditions
were, N4ZR boasts, **1 doubled my best
previous score; conditions seemed wonder-
ful!’* In the same tone, KQ3V reports, ““It
was nice to see that the sunspots are back.
I increased my score better than 80% over
last vear with essentially the same station.”’

The conditions were so good that it was
hard to decide what band you should be on.
N4AOGW found that '‘ten meters was so
good this year, I stayed there for the entire
contest!”” WIGXR reports, **I was really
excited to once again hear the band open
around the clock with much activity, but
it"s grueling to vps vver 50 years old!™

This was a good year for QRP. NU4B
claims, ‘I worked 33 different countries
QRP and probably could have done
hetter.’”” W5TB also tried QRP and ‘‘com-
pleted WAC/QRP in 17 minutes!”

A total of 3889 logs were received—an
increase of 495 log entries over last year's
DX contest. Logs received from DX stations
totaled 1156 CW and 643 phone; W/VE
iogs received totaled 914 CW and 918
phone. A special thanks to the 258 ops who
submitted checklogs.

W/VE Highlights

The East Coast dominance was prevalent
again this vear in the battle for the top
single-op spots on both CW and phone.
Bob, KO2M, operated KM1H to the tune
of 3.3 meg to win the first-place CW
plaque. N2LT scored 2.9 meg to edge out

68 05T

Mark R. Burke, KATMIS
Contast Assistant

K3ZO for second place with 2.8 meg.

Tim, K3LR, guest operating at K3TUP
amassed 3.5 million points for a repeat of
last year’s first-place phone win. Bob,
KQ2M, put in another good effort on
phone at KM1H scoring 3.2 million points
to finish second. Fred, K3ZO, secured third
place with an impressive 2.8 meg score.

VOIMP has done it again! This is the
fifth year in a row that Gus has won first-
place, low-power CW (< 130 W), What are
you doing with all those plagues, Gus?
W1PH put in a good effort of 1.5 million
points for the second place spot, and KZ23
finished third with 1.4 meg.

W2HPF didn't quite reach [ meg, but
his 890k poinis won the W/VE low-power
phone plague. W1PH didn’t cut him much
slack, scoring 870k points for a close
second-place finish. K6éSIK scored 729k
points for third.

Doug, KR2Q, tried his luck at QRP
{ <3 W) and came out with a double-header

win taking the W/VE QRP plaque on both
modes, On CW he secured the plagque with
570k points and on phone he scored 391k
points. Last year's QRP CW-plaque win-
ner, W8VSK scored 389k points for an
impressive second-place finish. N4JF
finished third on QRP CW with 328k
points and second-place QRP phone with
348k points. KA2AJT was close behind for
third-place QRP phone with 338k points.

The single-band categories were as
popular as ever. One can concentrate on
O80s and multipliers without the
headaches of when and where to make
those band changes. In the single-band
|60-meter-category, veteran K1ZM took
first-place honors on both modes. Great
going Jeff! The §0-meter W/VE CW
placque went to W1FV scoring 115k. K4HIJ
finished first place 80-meter phone with
27k. KBBG won the 40-meter single-band
CW plaque with a score of 229k. The
40-meter phone winner was KV8Q. Gene,

contest.

ol

A shot of the antennas that helped 8P9X (K4FJ, opj achieve third-place world in the CW




Top Ten Single Operator—W/VE CW

Score

W/VE Low Power Top Ten (<150 W)

Calt 160 80 40 20 15 10 cw Phone
KM1H (KQ:2M,op) 3,313,218 20119  121/52 36662 76273  709/90 936/83 Call Score call Score
N2LT 2.956,224 1313 94/37 397/64 86873 672/78  804/81 501 .53 SHPF 890,100
K3ZO 2,878,050 133  116/47 416/67 61370 70272 8s1/81 ;:ﬁ ;ﬂp ] :503:852 Vm\;1 PH 870.534
KiZZ 2797167 1513  109/42 353/60 659/71  GE5/75 89686 Kz23 11484,120  KeSIK 729,195
NSAU (WN4KKN,0op) 2,795,688 14714  71/40 391/58 B43/82  587/76 B8OX/74 WaTZ 1,438,686  kQav 643,140
K1BW 2,709,357 1514  87/37  415/59 B61/80  691/77 564/78 NSAW 1,080,108  WA2UUK 565685
K1RU 2,508,186 14/14  £2/42  425/54 64668  601/74 81582 W7YAQ 905,364  WTYAQ 498,168
N4RJ (KM9P,op) 2,591,730 1010 102/45 339/56 838172 63071 6O1/77 WeJTI 897,408 NSAW 456,816
W9RE 2,449,890 1514  61/38  323/59 700/68  691/72 71575 ﬁgﬁgg" gﬁ?-;gg wglé_FYL %g-gﬁé
N2IC/D 2,407,680 11710 47/25 303/52 632/68  712/82  803/83 Y 813483 KDBGD 306108
{AD1C,0p)
Top Ten Single Operator—W/VE Phone
Call Score 160 80 40 20 15 10 W/VE QRP Top Five (<5 W)
K3TUP (K3LA,ap) 3,508,800 1812  66/37  BO9/M4Z  923(111  996/104 83284 oW Phone
KM1H (KQ2M,ap) 3,290,791 17/13 9349  99/50 6827110 719/06 972700
K300 2,827,182 13712 101/38 86/42  620/95  781/99  856/96 Caft Scora Call Score
NBBVA 2,783,550 6/6 76/41  126/46 508/103 B50/99  844/90 KR2Q 570,825 KR2Q 391,950
K1RU 2,606,901 10/8  56/35 108/52 &§70/108 635/89 788f109  WBVSK 389340 N4JF 348,840
Kazo 2481,510 %3 71/39  148/55 702188  691/76  670/100 E;;Jﬁfs 23?’32; ggfa’-f” g?g-ggg,
woea 2481042 1077 45028 121/51 52700 745090 e7s/ipa R3S 291,456 NIAEG a3 o8
N2LT 2358342 7i7 66/38  ©3/46 556/96  753/91  667/89 il :
VOTMP 2,212,995 2313 92147  113/51 574/84  488/86 731/84
NRSM (WN4KKN,op) 2,191,068 120 38/25  156/42 467/91  585/87  774/108
Top DX QRP Scores (<5 W)
cw Phone
en Si or—p
Top T ngle Operat KX CW Cal Score Gal Score
Catl Scare 160 80 40 20 15 10 mazggu 331,360 IJ:?EE%F wg.gus
PAAGD (W2GD,op) 5,193,216 273/51 598/57 687/57 U40/57 1093/57 1552/57 7.837 86,940
N3JT/HK2 4,052,370 306/47 500/51 44B/56 69156 794/56  1456/56 HBOADD  looise  sogeHP T894
BPOX (K4FJop) 3,858,069 200/44 38547 304/50 GB2/56 1141/57 1407/53 JRIIOS  138.384 El8AL 35095
XE2NQ (AASE,op) 3,554,139 103/35 421/55 641/56 B43/57 1067/57 794/47 - ‘
KP2Z/KH6 3.081,720 96/32 418/53 644/55 490/54 60955  1111/56
G3FXB 2,707,848 5/5 129/39  5O7/52 957/56 671/55  163/56
NBCT/KHE 2,455,448 1/1 324/47  476/56 544/52 T31/54  1001/56
OK1ALW 2423250 413 136/31  429/61 974/56 729/55  050/54 DX Highiights
NL7GP 2,354,688 171 158/32  373/52 608/57 O01/57  1027/57 v . -
Ya2MK 2117424 0/0  133/30 372/51 675/56 731/56 - 935/55 The top-ten, single-op listings shows a
host of US ops who manned their favorite
DX spots., Veteran W2GD returned to
Top Ten Single Operator—DX Phone P40GD to win the single-operator CW
Call Score 180 80 40 20 15 10 plaque agam_ti}ls year scaring 5.1 meg.
V31C (KESCV,0p) 9,047,040 15/0  419/54 701/56 1670/57 2242057 4241/57 N3JT/HKD finished second with 4 meg,
P4@V (AlBV,0p) 7,711,680 128  507/53 520/57 2098/58 1147/58 3640/58 Walking away with the phone plaque this
VP5T (NM2Y.0p) 6,313,692 129/36 207/46 5B5/56 1817/57 1860/58 214556 vear was V31C (KESCV, op). His 9-meg
PJOJT (W1BIH, op) 4,839,030 57/22  337/48  3B5/50 705/56 1510/57 2569/58 score was well ahead of second place P40y
KE2NQ {AASB,0p) 4,362,240 2113 300/51 797/55 781/556 1513/56 1B18/54 (AI6V. 0p) with 7.7 meg
VP2MBA 4,311,780 4213  238/43 547/52 1081/55 |016/57 2247/58 - OBt ' - ,
(W7FP,0p) The multioperator [XX categories denoted
KEGSSIKHG 3,188,010 00 104/31  613/56 590/52 209/41  2949/58 some stiff competition from around the
g{cﬁls;%v\yv ) 2,966,208 O/ 31118 188/36 1133/57 1469/57 1503/56 world. The multi-single CW plague went
,Op "} 1
FGS/KASDSW 2562210 O/0  227/47  284/40 1007/54 836/54  1132/50. fo KP2A ,w’th;"? teg. PJ2J amassed 4.3
OK1RI 2.422.380 1/1 15/8  436/42 685/57 1081/56 1082/51 meg for a well-earned second-place CW

N2AA, outdistanced all others on 20-meter
CW with a score of 600k, The 20-meter
phone champ was Al7B with 236k. Brass
pounder K2¥V won the 15-meter category
with 557k. Scoring over 701k, W7EJ won
the [5-meter phone plaque. K1RM lead the
way on [0-meter CW, scoring 449k, The
10-meter phone champ was K4XS with
806k points.

The multioperator categories were a
fierce tooth and nail battle afl the way on
both CW and phone for 1989. The muiti-
single category was a duel between W3IBGN
and AAILK, with the "BGN crew edging out
4 victory by about 100k for the plaque. On
phone however, AAIK and gang reversed

the standings and claimed the plaque,
edging out W3IBGN by 100k. [n the multi-
two category, KIAR and friends showed
no mercy and took the plaque on both
modes, signing KIAR on CW and KCIF
on phone. N3RS was second on CW with
5.7 meg, and NSAU with 5.3 meg was
second during the phone weekend, Frank,
W3LPL, and crew dominated the multi-
unlimited category again in 1989. Their 8.9
million points efforts on both modes
secured them the CW plaque along with the
phene plaque, NR5M and gang finished
second on CW with 7.3 meg. During the
phone weekend, WMSG placed second
with 7.3 meg.

finish. VP2MU and crew took the multi-
single plague on phone with an impressive
8.6 million points, outdistancing second
place VPS5V with 5.1 meg. The CW multi-
two plague went to 6Y5L who edged out
4N4C by 500k points. On phone, XE2FU
and gang didn’t let up and took the multi-
two phone piaque with 9.8 meg. JASYBY
finished second with 2 meg. The Italian
multi-unlimited crew at 13188 edged out
contender YT2R by only 100k points for
the multi-unlimited C'W plaque. On phone,
6D2DX walked away with 10 million points
for an easy win. The crew at I3MAU was
second with 4.3 meg.

Affiliated Club Competition

It was a close battle for the unlimited-
club gavel. When all the dust had settled,
the Frankford Radio Club emerged as gavel
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Affiliated Club Program

Overall Divigion Leaders

cw
K320

WERE
NAAT
WaXJ
NASY

N2LT
NOSM
KM1H

(KG2M,op}

KSMMIT

Divigion
Atlantic

Central
Dakota

Dalta

Great Lakes
Hudson
Midwast

New England

Northwestern
Pacific
Roanoke

Rocky Mountain
Southeastern
Southwestern

Wast Gulf
Canada

Phone
K3TUR
{K3LR, o)
WIRE
N@AT
N4TG
WEBIKKX
Na2LT
WOoeG
KM1H
{KQ2M,0p)
NITT
KEHNZ
KX30Q
KI13L
N4FD
KGEID

HRSM
{WNAKKN,op)
VOiMeP

Top W/VE Single-Band Scores—CW

160
Call

K1ZM
KSUR
NSLL

(WABCDR, op}
VE3DO

W2FCh
80

Calt
WAFV
KBHVT/
WTIVX

KaJG)
WATHYN

40

Calt
KBOG
VE2FL}
WBoZ
KoDX
NIAG

20
Score Call Score
9,240 M2AA 600,696
1,914 W5FQ 391,134
1.377 NisW 365,904
WATRKJS 302,160
1,254 Kaave 281,340
ML 15
Call Scora
Score  Kawv 557,235
115,710 KE2Q 510,600
41,415 KITO 504,495
16,830 K4X8 440,700
15,180 (WC4E,op)
14,400 NaZZ 352,968
10
Score calf Score
229,320 K1BM 449,820
172,992 NSDCJ 422,718
165,438 wazyv 408,086
163,296 WasWMU 332,856
154,656 NSHHE 321,984
{WABDXB,op}

Top W/VE Single-Band Scores—Phone

tUnitmited Category Svore
Frankford Radio Club 126,810,402
Yankee Clipper Contest Club 126,254,961
Patomac Vallay Radio Club 52,099,869
MNorthern California DX Club 28,903,092
Medium Category

HNorth Texas Contest Club 32,487,618
Mad River Radio Club 16,986,336
Society of Midwest Canteslers 156,135,894
Western Washington DX Club 11,328,510
Texas DX Society 10,043,319
Minnesota Wireless Assn 8,903,580
Murphy's Marauders 7,822,797
Central Virginia Contest Club 7,669,872
Willamette Vailey DX Club 6,315,501
Southeastern DX Club 5,898,063
Dixie DXers Contest Club 5,052,282
Southern California DX Club 4,578,015
Rochester (NY) DX Assn 4,559,178
San Diego DX Club 3,162,477
Eastern lowa DX Assn 2,700,771
Southern California Cantest Club 2,476,647
Dauberville [YX Assn 2,357,130
Redwood Empirs DX Assn 2,259,702
Salt City DX Assn~ 1,890,606
Albany ARA 1,860,882
Grand Mesa Contesters 1,729,023
South Jersay Radio Assn 1,686,290
Kansas City DX Club 1,626,013
Colorado Contest Conspiracy 1,265,874
Albuquerque DX Assn 1,077,438
Split Rock ARA 983,013
Waestern New York DX Assn 736,314
Ohio Valley ARA 693,108
Long Island DX Assn 646,854
Tyler ARC 645,510
Narthern California Contast Club 597,201
Waestern lllinois ARC £85,096
Wast Park Radiops 136,688
Northern Arizona DX Assn 108,741
Central Michigan ARC 62,780
Local Catagory

QOverook Mountain ARC 14,900,697
North Coast Contasters 9,856,338
Hoosier Contest Club 5,200,656
Carolina DX Assn 2,173,920
Falmouth ARA 1,802,663
Arrowhead Amateur Radio Club 1.624,344
Litah Contest Club 1,422,330
Columbus {OH) ARA 1,318,302
New Mexico Big River Contest Club 1,024,926
Wastern Pennsyivaniac DX Assn 958,701
Alamo DX Amigos 903,690
Fox River Radio League 822,765
Sturdy Memorial Hospital ARC 602,196
No Dot DXers 509,838
Larkfield ARC 487,125
Inland Empire DX Assn 448,257
Gabilan ARC 290,619
Metro DX Club 268,881
Schenectady ARA 202,648
Narthern lllinois £3X Assn 144,099
| Hica ARC 142,746
Jay Hawks ARS 72,987
University ARC 32,838

Entries  CW Winnet Fhone Winner
129 H2LT K300
107 KM1H {KQ2M,0p) KM1H (KQi2M,op)
60 K3ZO0 K3ZO
74 N6QR KBHNZ
25 NSAL (WN4KKN,op) NSAW
21 W3UA NBATR
26 Kauly WO2G
41 NN7L N7TT
5 KCsCP NR5M
(WN4KKN, op)
7 NOAT NOAT
18 K1ZZ K18V
7 WAMYA WA4HOT
10 KEMM!7 WY7EJ
12 WX4G WX4G
18 KABAI N4FD
20 W6EAE WEMFC
18 Wa1Z W2HPF
19 AAAM NBADK
15 NeSM WeEJ
2] NEAA NeAA
11 WAILFY KQ3V
17 WEESJ WEFSJ
6 NM2L WAZUUK
7 KN2G N2AIF
4 KOG - WaG0oQ
17 WAZVYA W2FGY
10 KBBG WERA
3 KOZX KBCs
3 — W8s0
4 KR2Q KR2Q
7 KD2YP KD2YP -
3 WERSW NG8T
5 K2MFY K1EFL
8 e KD5GD
] N&2ZB KEXO
] NMSC NoJF
8 WSIDM WEIMF
B - NZ7D
4 WETJQ WeTJQ
8 KENA KYz2dJ
8 WB3KKX K3TUPR
(K3LR,op)
] WORE W9RE
4 K28D NAUH
4 K5MAM K1BT
5 KREB WRRXL
4 WET7B WE7B
] KOALP WgezcQ
4 KF7E KI3L
3 K3MD K3uAa
8 K508 K5DB
4 KIMMS WDSGIG
4 K1ZZJ K1LXJ
3 KSQVB o
3 KK2E KK2E
4 K7EFB NQ7M
4 — KBeGY
5 KaMDO KSMDO
3 WB2EAR WB2EAR
3 WSCH WOYYG
4 K2XU KK2B
10 NAFMR KalEW
3 — NQ7Q

winners for 1989 at 126.8 million points—
with the Yankes Clipper Contest Club right
on their heels with 126.2 meg. in the
medium-club category. the North Texas
Contest Club easily out distanced all others
for the gavel, amassing 32 meg. The Mad
River Radio Club finished second with 16
meg. The Overiook Mountain ARC estab-
lished themselves at the top of the local club
pile with 14 meg for the gavel. Second place
honors goes to the North Coast Contesters
with 9.8 meg.

The 1989 contest season will be long
remembered for its great conditions, un-
believable scores and loads of fun. May the
£990 DX Contest be blessed with the same
propagation conditions. 3o get your
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antennas up and tuned—ready tor hope-
fully another unforgettable ARRL Interna-
tional 13X Contest in 1990,

SOAPBOX
cw

1 was disappointed by the lack of Asian, Pacific and
African stations that came through here
{WA2WIP). South America, Africa and the affluent
part of Europe was scarcely represented (W1PL).
Conditions were excellent all weekend (KIFFX). 1
was just amazed how well [ did on less than five
watts! (W1JP). 1 had a great time in the contest,
Thanks to all (WB2TPS) You have to love 10
meters—you could run Europeans with 100 watts
and a dipole up 25 feet! (K2PS), 1t was great fun,
and 1 got 18 new countries (WA2AX ). Conditions
were great—| never thought I’d ever find myself
wishing the band would close so that 1 could rest!
(KD21). Thanks to the JAs and ZLs who worked

160 20
Cafl Bcore call Score
KiZM 4500  AITB 236,844
K5UR 1784 K1UO 234,531
W2FCR 1,350  NK7U 176,532
K9CLO 128,520
80 WESE 89,540
Call Bcore 15
KaHJJ 27,180
A4YRY 24462  cab Scors
Néxo 11,080  W7EJ 701,784
N3AHF 8208  W7WA 65,160
KaoQL 4,500 KE3Q 505,158
& NITT - 312,438
KaZX 279,282
Call Score 10
KveQ 74,880
N4Z0 ga7o1  Sal Scare
KC7KU 60,750  K4XS 808,577
Kz2l 28,644  W5SWMU 587,250
VE2FU 18,720 (KE5Fl o)
KX4R 432,054
KSMK 359,373
KA1ZD 344,100

a weak signal (K4FOY), The ice storm that hit Fri-
day evening and lasted for the entire weekend gave
new meaning to the term **fixed array.’’ ¥or the
first time in vears | was able to make more than
250 QS0s. Very very FB Contest! (W4YN). 1
enjoyed the contest as always! (KA4YAE), Band



W/VE Plaque Winners—CW
Singie Operator

Category Winner Donor

All Band KM1tH Frankford Radio Club
{KQ2M,0p)

1.8 MHz K1ZM Bifly Lunt, KR1R

3.5 MHz WIFV Dayion Amateur Radio Assn

7 MHz KBeG Northern Arizona DX Assn

14 MHz N2AA Fox Cities Amateur Radio Club—WoZL

21 MHz Kevy Carl Luetzelschwab, KOLA

28 MHz \ K1RM SMYA

Low Power VOIMP Dauberville DX Assn

QRP KR2Q David Newkirk, AK7M

Multioperator

Single Transmitter W3BGN Northern lllincis DX Assn

Two Transmitter K1AR
tnlimited W3LPL

Kenwood USA Carporation
ETO Inc/ALPHA

W/VE Plaque Winners—Phone
Single Operator

Category Winner Donar
All Band K3TUP Frankford Radio Ciub
(K3LR,0p)
1.8 MHz K1ZM Butch Greve, WOEWC, Mermorial
3.5 MHz K4HJJ Lance Johnson Enginesring, K8CS
7 MHz KvoQ Dave Thompson, K4JRB
14 MHz Al7B Dayton Amateur Radio Assn
21 MHz W7EJ Kenwood USA Corporation
28 MHz K4XS Windsor Amateur Radio Club, VE30W
Low Fower W2HPF Dauberville DX Assn
QRP KR2Q Marlis, NAMZ.J, Hermitage Wireless Inc
Multioperator

Single Transmitter  AATK
Two Transmitter - KC1F
Unlimited

Kerwood USA Corporation
Kenwood USA Corporation
Westarn New York DX Assn—W2RR

DX Plague Winners—CW
Single Qperator

Category Winner Donor
World P4ABGED North Jersay DX, Assn
(W2GD,op)
Africa SH1HK WBIKTX
JE3MAS, 0p)
Asia JATFWR Alamo DX Amigos
Europe GIFXB {larke V. Greens, K1JX
North America N3JT/HKR  WAKFC Memorial Plaque—PVRC
Oceania KP2Z/KHE FRobert J. Halptin, K1XA
South Amaerica P40GD Herbert Hoover, Jr, W62H Memorial Award
W2GD,op)
1.8 MHz ¥V10B Jim Dionne, KIMEM, and
8ill Peelimitz, K1MM .
3.5 MHz KOGVB/CBA Mad River Radio Club
7 MHz 12VXJ Dr W.R. Staples, W4SME
14 MHz AlIBVWVPS  Bencher, Inc, :
21 MHx KV4FZ Southern New England DX Assn
{NBOP,op)
28 MHz HC2G ZPEXDW
{MC2SL,0p)
QRP Y2ty Aick, KZ2E, Hermitage Wireless inc
Mullioperator, Single Transmitter
Warld KP2A John Brosnahan, WAUN
Africa EABRCT Kenwood Employees ARC, WDSDJY
Asia UZBAWA  Kenwood USA Corporation
Europe HG1S The Radio Place
Neorth America KP2A Kenwead USA Corporation
Qceanla KAE0] Gary Stilwell, KIST and Glenn Stitwell, WRS0
South America Pd2J Kenwood USA Corporation
Multioperator, Two Transmitter
World 8Ys5L Kenwood Employees ARC, WDBDJY
Asla JATYXP Kenwood USA Corporation
Europe 4N4C Kenwood USA Corporation
North America BY5L David W. Brandenburg, KSRQ
South America HK3MAE Max Arnold, WAWHN, Memorial
Muitioperator, Uniimited
World 13JSS H. Stephen Mitler, NBSM
Asia JASYRY Kenwood USA Corporatian
Europe 13J55 Taxas DX Soclety

North Amertca WFBCAVPY  ETO Inc/ALPHA

conditions were great—it was a pleasure to be duped by a Va6 (K4AMC).
This was 2 very gond contest. 1'm glad to see the great band conditions return-
ing on the npper 3 HF hands (WB4DNL), Great contest! Sure wish that 1
could have worked everything [ heard! (KDSPJ), The 10-meter CW band isn’t
hig enough. Competition for frequencies was tough down here (ADS5G). Con-

. Special Plaques

Singie Operator

Category Winner Donor
WIVE S/0 Comblned Score  KM1H National Contest Journal
{KQ2M,op)
WIVE Low Power,
Combined Score WIPH Rochestar (NY) DX Assn
World 5/0 Combined Scote XE2NQ Mike Manafo, K3UQC, P48S,
(AASH.0p)  4M4A
Alrica Combined Score CN8FC Dave Heil, K8MN and Tom
Gregory, NANW
Japan Combined Score JH7DNO JATWME, JG75VZ, JHTAFR
Atlantic Division (CW) K3zZo KA'!L\ISY Memorial—Salt City DX
n
Gireat Lakes Division (CW)  NABV Livonia Amateur Radio Club,
Livenia, Ml
Great Lakes Division WB3KKX Livonia Amateur Radio Club,
(Phone) Livonia, M|
Hudson Division (CW) N2LT WRAQ Memarlal—Qrder of
Boiled Owls
Israel /0 (CW) 4X8U0 Robert E. Wainstock, KN1K
Japan (CW)- JATFWR Wastern Washington DX Club
Seventh Call Area (CW) KsMr7 Willamette Valley DX Club

Seventh Call Area (Phone}  N7TT

Singte Op Under 18 (CW NL7GP
Bingle Op Under 18 (Phone) NL7GP
LISSR All-Band (CW) UP3BA
USSR All-Band (Phone) RBSDX

Multioperator

Caribbean Mult-Single (CW) KP2A
Caribbean Multi-Single

Willamette Valley DX Clut
Virginia A. Greene, WBTAVA
Virginia A. Greene, WB1AVA
K1KIl, WB4TDH, AAGBB, KABY
KIKI, W4MOM, AABBB, KABY

- The YASME Foundation

(Fhone) VP2ZMU WEMYA
Multi-Meetti Combined
World YT2R

W2PV Memorial—Schenectady !
ARA,

DX Plaque Winners—Phone
Single Operator

Category Winner Donor
World va10C North Jersey DX Assn
(KESCV 0p} .
Africa JOSNW Kenwood USA Corporation
{N4NW op}
Asia JH1AEP Acadiana DX Assn
Europe OKI1RI Geraid Griffin, MD, WBMEP
North America Vai1c Chod Harris, YP2ML
{KESCV,0p)
Ocaznia KEGSS/KHE Doc Sayre, N7TAVK
South America P4py Kenwood USA Carporation
(Al6V,op)
1.8 MHz HK3DFT Fred Race, AL7JO, in Memory of
Charlie, WBTCS
3.5 MHz TE1IL Kenwaod USA Corporation
7 MHz ZFeMy Central Arizona DX Assn
14 MHz T32AF Don Wallace, WEAM, Memarial,
(KHBUR.0p) Central CA DX Club
21 Mz NP4CC Ray Molony, W2NCL, Memonal,
Lang Island DX Assn
28 MHz PapT Contest Committea—LIMARC
(KB2HZ,0p}
QRP JA2JSF Gerald Griffin, MD, WBMEP
Multioperator, Single Transmitter
World vP2My Gloucester County ARC
Africa T5GG Kenwood USA Corporation
Asia JATYAA Kenwoad USA Corporation
Eurape FEBEE Kenwood Emplovess ARG, WDEDJY
North America VP2MU Soclety of Midwest Contesters
QOceania KX60I Society of Midwest Contesters
Muttioperator, Two Transmitter
World XE2FU Kenwood USA Corporation
Asla JASYBY Kenwood USA Corporation
Narth America XE2FU Jan Hubach, QM1 and
John Brosnahan, WALIN
South America ZY4BA Kenwood USA Corporation
Muitioperator, Unlimited
World 6D2DX Wayne Yoshida, KHEWZ
Asia JASYBA Konwood Employees ARC, WDEDJY
Europe I3MAU Kenwood USA Carporation
North Amarica 8D2DX ETO Inc/ALPHA

ditions were great on 10 and 15 meters! (W6LC). The conditions this year
were putstanding! (KW6Q)). A most enjoyable contest. I'll see vou in *90
{(WEMVYW). Unfortunately, many Pacific and Caribbean multipliers were not
there, but conditions were fantastic! (W6YA). Conditions were great, but there
was not much activity fram South America and the Pacific (N6ND). Condi-
tions were very good. Same frequency was open to Japan at all times! (N7IR).
‘Thantks for a yreat contest, and [ hope to see you again next vear (WATEGA).
The band conditions were poor on R0 meters. i0- and 15-meter bands seemed
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Top W/VE Multioperator Scores--CW

Single Transmitter

Top W/VE Multioperator Scores—Phone

Single Transmitfer

tall Score 180 &0 40 20 15 1t Calf Scora 180 80 40 mn 15 10
WIBGN 2,807,424 20/17 129/40 455/84 BE3/72 G176 BUGIE4 AALK 2072025 14/11 82039  104/54 674/116 62397 5341109
AATK 708280 20/18 12245 ABO/60  674/78  S97/61  V28/B0 W3BGN 2,869,590 22/13 08/43 115/556 753/105 691/98  G54/98
KY2) 2793630 1313 14249 baalss  741/82  534/80  536/83 KiYR 2681775 11110 62041 101/56 569/110 B82(110 630/108
K1lu 5679.804 &8  D4/43 GBIS5 TEHT2 70070 E28/76 N3BB/5  D2,425776 /6  35/23 231/45 819/102 440/87 7500125
KEZDI3 26852698 11710 G6/34  358/62  T744/75 6979 Ti7Ed N4KG 2.124,000 10/8 3528 83/45  404/100 484/83 &72M11
Two Transmitter Two Transmitler
K1AR 6,892,194 1917 254/52 B9879 15701 1179093 1262/101 KCIF 5,290,000 1715 138453 17T 1293(135 1437/123 988/123
N3RS 5781849 20/16 234/61 YOUT8  1297/86 1203/87 996195 N5AL 5,354 538 14/8 44130 248/60 77727 1526/122 1094/134
Kavx/e 5,406,942 26/23 70/42 5BB/74  13I7B5 130091 1133/92 K1RX 4,864,500 11/10 GB/33 165/67 889M16 1372117 945127
WM5G 4831083 1716 63099 53475  1187/99 1008/101 998/53 MNBRO 4696314 33 B6/20  412/53  749M26 1511111 766/112
NBRO 4581,716 10/9  152/28 57870 1128/88 1153/102 999/91 N2ZMG 4343808 A4  O5/44  1B7/62 1173125 920/100 853113
Unfimited Unlimited
WALPL 2,953,632 <4/20 367/60 1078/88 1548/101 1650/104 1485/100 W3LPL 8,065,758 3322 242/64 MAB4 14021151 1652/133 1432/135
NRSM 7.370,745 31/27 E050  YTOES 1429107 1339110 1274/96 WNSEGE 73838 16/3 $1/42 308/B0 1253/145 1483/143 1266/139
KiST 7020900 2220 298/53 97279 1585104 127294 1231/95 NB1H 6454609 2316 120/48 25778 1315125 1419/119 1093/124
KY1H 6252774 10110 164/49 OGB/EZ 1483190 1242/93 107298 KX45 5043672 21115 149/59 305/85 1294/136 1438119 724/90
WeAIH/S  B79B520 18HE 9246 V2275 124795 1363/95 1238/87 KSNA 5,677,800 30721 159/61 175/70  1092/134 998/119 1117/126
Top DX Multioperator Scores—CW

P P Top DX Multioperator Scores—Phone
Bingle Transmitter
Call Secora 160 80 40 2 5 10 Single Transmitter _
KPRA 4,765,710 299/50 G06/56 565/57  S51/57  1039/57 1282158 Call Saore 160 80 4 0 18 10
P2l 4,381,746 2A3/50 498/56 BTSI57 90657  [084/57 1049/57 ¥P2MU A,667.040 114/36 429/55 T1U57 D2325/58 116157 4309/57
HG1S 2873034 00 13024 JEWE3 132758 B12ST  1155/54 VPBY 5,153,031 2712 Z16/41 6B5/55 1391/56 187557 20D7/56
J8OA 2846160 108/36 54249 521/54  725/53  BO3Y54  427/49 JBBA B.027.616 31H5 417/53 48752  1130/54 (0D0VS7 R754/57
AESEBE 2,802,600 176/3% 442/54 549/51 36350 402151 1182455 KX601 3,103,866 44 101733 GOE/G1  TISO/55 B14/52 1172049
Two Transmitter FEBEE ‘&.017.554 2812 22Ti32 459/43  90U/56  1259/56 1172/4%
6YSL 2872317 24742 531/60 662/54  334/4T 34951 PH4I53 Two Transmitier
4AN4C 2060289 O/0 8321 3244 1121/57 628/56  920/53 XERFU 9,413,063 127/35 061/57 S0G/57  1B6BOISS 2249/57 4295/58
SMSGMG 1,537,632 00 4715 437/53  €70/56 4754 B2A/50 JASYBY 2082710 00 13723 297/31  &79/53  1270/57 AB5/51
JAIYXP 1,181,864 0/ 49/20 343447 141/45 9BG/56  274/48 ZY¥4BA AH5.432 0. oW 17 820/52  199/45  1030/54
HKIMAE 166,868 00 O o0 112042 86134 22147 JERZFS 319,620 oo 7M1 29/9 36B/53  26UMB A0/29
Unlimited Unlimited
13488 3,861,750 1611 20935 738568  1518/66 1115/57 1134/56 802D% 10,313,550 140/40 576/55 899/57 D116/57 3298/57 3894/59
YT2R 3.781,604 BF24 170/20 65454 1520/57 1049/56 1054/56 1aMAL 4381508 15/13 18520 50047 1766/50 2032067 1112/55
JASYBY 2484720 Q0 144121 438/51  T95/56 105256 1028/56 ¥T2R 3,172,554 2/2  PA7I32 290432 1B45IST 171857 776/51
JATYFG 2129166 /0  126/1B 454/51 B51/55 B898/57 904/53 JAGYBA 2,658,003 00 10217 228/43 122187 {21358 1105/54
WFBC/APS 1,828,025 00 52752 42148 4ETMT  TI8/55  2Y2/49 JEZYRD 2.911,900 O/0 T2 8621 A7TAS6 130857  12P0/56

Top DX Single-Band Scores—CW

160 20

Call Score Caif Score

YV10B 39,555  AlBV/VPI 342.684

NOSM/KP4 21660  YZ1U 202,390

CT1A0Z 20,088  AN2V 255,474
OH7MA 224,448

&0 ZYRFX 194,040

Call Seore (W9VA,op)

KAGVB/COA 163,647 15

4NTA 20,868

{YU1EA,op) Calf Scare

FEEPD 19,584  KV4FZ 511,049

YU2VR 14,337 {NSOP.0p)

JATBWA 8.424 gyavi) 308,826
AL7CQ 288,990

40 14IND 257,172

Cait Seore  G4CNY 232,389

léf\f)\(}] 141 .962 10

1 123,46

DL2ZAE 122430 Cafl Seore

YT7A 120042  HC2G 306,600

(YU7GO.op) (HGC25L,0p)

¥UJ4CC 118944  VP2MW 286,926
(N4MO,0p)
GW4BLE 280,056
(GIWVG,op)
VETQOIAHE 247,800
YZIA 247,779
{YU3BC,op)

open like the good old days! (W7DRA), Signals
were dvonamite. | got most on the first call and got
some new countries (NC7ON. It was 2 great contest
with great propagation conditions. I can't wait for
next year! (NBAGL). The contest was great! Con-
ditions on all bands could not have been better,
{WD90). Thanks 1o all the A-1 operators who
picked up my 4 watts and the mini-quad only up
2% feet (NX9T). There was fantastic 40-meter open-
ings into Europe both nights (KBOSTY. I came away
feeling that | had made many new overseas friends
and having nearly doubled last year's score. The
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big thrills were four new countries, including
Q50X through a very large pileup (WB2V), My
higgest thrill was working Europe on 40 and &0
meters with 100 watts and a dipole! (WA@GOLIL).
Conditions were fantastic for the contest this year.
t had a ball and | am looking forward to the S5B
portion (VE3NYT). It was a very good contest ad
there was good ¢onduct from the stateside stations
{ZS1YP), Band conditions were very good. Thank
you very much (JATFWR). Nice conditions on 10
meters in Japan! | could contact all the states.
{(IMILRQ}. The conditions seemed to be poor on
160-40 meters, but { had fun on 15 and 10! Great
vontest] (UZ9CWW). This again was a wonderiul
vontest! Only the 80-meter band was crammed by
very strong European stations! {DL1TH). 1t was
nice to see that 10 meters was wide open to W/VE
(DFI1LX). Thanks for an enjoyable contest, and it
was nice to hear the old familiar call signs (G2HPF).
| hope | helped give a new maultiplier, and also |
hope to return in 90 if the weather is suitable
{G4UOL). 1 had call letter problems—Europe was
answering my CQs, not W/VEs (WILT/18). It was
an exciting coniest due to good propagation!
(IKZEGL). The propagation was rather good and
especially to the West Coast (ON6LO). It was fan-
tastic to work all states on 40 meters (OZ1FTE).
Bven with my low beam, [ could reach North Amerni-
ca (QZ4UN). It certainly was very nice to operate
with US radio amateurs again! Many thanks for a
great contest! {UA2EC). Nice propagation on 15
meters again after many years (U'T4UX). Wonder-
ful conditions on [0-meter band! (UP2RBF). We
were very pleased to work sa many stations on 80,
and this certaindy testifies that CW is not dead!
(KRG YB/CHA), It was great to work some hard-
to-find states for WAS! (XE2IZ). The hardest thing,
tarture actually, was to stay at the radio while the
view of the pool and fantastic lagoon tugged away
at me (KHB/KU2C), Thanks to all those ops who
continue to work 160 meter! (W2GD),

Phone

['ve been a ham for almost 35 years, and 1 finally
worked China in the contest (K13B). 1 was very
pleased by conditions, and also how well my

Top DX Single-Band Scores—Phone

160 20
Call Score Calf Score
HK3DFT 18,495  T32AF 420,831
CTITM 1,170 (KHBUR,op)
50 KHEFKG 339,996
CT1BOP 334,080
Calt Score CEGEZ 228,149
TE1IL 200925 YT 223,326
CUZBR/CUS 123,552 (YU3BQ.op}
YVEBTF 97,785 45
IKSEBAF 77,238 "
F8CTT eg, 780  Call Scors
40 NP4CC 606,879
HCIHG 541,728
Calf Seore  ALTCQ 367,821
ZFeMV 312,075  G4CNY 352,431
HK3MAE 250,734  YZIE 301,368
HC10T 181,349 {YUBAR,op}
4'\{1{%2‘151 113,232 10
{ 0P} .
JA2BAY 76,464  Call Score
FagT 887,301
{KB2HZ.0p)
ZV5A 809,796
(PYSEG . op)
ZPSICY 798,138
HC2G 773,946
(HC2CG,0p)
Ti20U 582 552

75-meter quarter-wave vertical worked with QRP!
I'll see you next year! (KD21). | worked 100 VK/ZLs
from 04182-0612Z Saturday night. [ didn’t know
vou could run VKs and ZLs! (K4X5). My wite made
me stop at 4:30 PM Sunday to take ier out for
dinner, just because it was our 33rd wedding an-
niversary! (W4TMN). i couldn’t believe all those
countries came back to me and my little vertical and
100 watts (KN5Y). Ten meters on Sunday was
fantastic (KASPVB). By chance, 1 turned on the rig,
heard 2 ot of pileups, and that was it. 1 lost the
weekend being hooked by the contest (WDSEWG),



Fifteen meters was the best that I have seen, it
opened up, and the [YX was great (KSOSF), Thanks
for a great contest, and | hope to enter future con-
tests QRP! (KDRIN). 1 was able to work 36 DX
stations in a couple of hours with only 100 watts
and vertical (WB9GKA). Special thanks to JY9SR
for coming up (NX$T). Conditions were good on
Sunday (VEIEVZ), The higltight of this contest was
a call from SUIEK on i35 meters (VESRA). There

was excellent propagation on 10 meters (CNSEC).
Very good prapagation on 10 meters, A good chance
for QRPers (FIBEG). The overall propagation from
Finland was frustrating, but the Sunday Morning
vpening was one of the best ever (OHINGQA). Con-
ditions this year were average, but we all had a lot
of fun! (OKIRI). Ten-meters was greatly opened!
(PABKDM). It’s alwavs fun to work this contest

(SM3IWC), Thanks for an interesting contest
(UAGLQ). I can’t say about the other bands, but
10 meters was hot! I never got so many + 20 reports
ever (TI2DU). Conditions were good except on the
160-meter band (W7FP). It was a great contest with
great propagation. Thanks to all the Novices and
Techs who responded to my CQs on 11 (§P6SH),
There were preat high-band conditions, but lightning
made 160 and 30 ferrible (K6GSS/KHS).

Scores

The scores are listed by mode-—CW and phone. For both W/VE and DX SCOTeS, 5in
transmitter, multloperator two-transmitter, then multioperator unlimited, W/VE sin
Section. W/VE multi-single scores are broken d
in descending order by score. DX single-op a
country for DX), single-op scores are listed in
and 10-meter single-band scores. Each line s
Worless; B = 6-150 W; C = more than 150
the top all-band CW scorer is K1ZZ. The top
NQ1K has the top 40-meter single-
and K1RM has the top 10-

KICG

28775 S4T-175- A

own by call arga only. All W/VE muitiop two
nd multiop scores are broken down by col
descending order by category. All-band s
core lists the following information: call,
W). Single-band entries are indicated by 16
low-power (150 W or less) entrant is WA1F:
band score, K1KI has the top 20-meter single-band scor
meter single-band score. WTHUE has the top QRP score.

gle operators are llsted first, followed by multioperator singla-
gle transmitter scores are broken down by call area and ARRL
-transmitter and unlimited scores are grouped together
ntinent and country. Under each ARRL Section (and
cores are listed first, followed by 160, 80, 40, 20, 15,

score, QSOs, multipliers, power output used (A = 5

0, 80, 40, 20, 15, and 10. For example, in Connecticut,
CN. K8HVT/1 has the top 80-meter single-band soore,
e, K1TO has the top 15-meter single-band score,

NZBA 1,855,350 1995210 K2PS 564,318 §79-214-8 WIFW WEAZE  FEE14BG
WIPL 220,620 4471650 F] 1,212,432 1508-266-& K2FL, 412,686- 681-202-C WIEWW 247,599 451.183-G
KIGLN 218,180 418170-C WKL 1.000,194- 1331-258-¢ NaMR 324,216 632171-C KC3M 195,624 420.152-B
KA1B 198,072 01682 N2AZs 841,995 1155-243 8 waral 197,784 AD2184-C H30X 151,200- J36-150-8
KITWF 192,000.  337.190-B KNZQ 644,784 1054-202.C W2EA 142,245 3271450 WIEHZ 167,030 377130-6
KIFFX 176,890 445-134- B N1CT 00,855 BAT-155-G KZSB 118,925 325-123-B WIRIR 98,154- 2661238
N1RG 129,504 332124-8 NwzJ 196,407 471-139.C K25WE 76,588 296-111-B WIAP BME 184 S0
N1AU 117,885 271-145-C NaaF 160,398, 402.133-C WAZAX) 38,505 151~ 858 KaZLK PO 168 G
K1Zz3 91,185 208-102-C WAZAXK 142,308 34-134.C WAZVSD 33,216 173 648 NGI3s W57 145 B
AD1Z T1,022- 266 BIC K2UR B1.627- 299 91-.C N2z 32,943 139- T9-A NM3W LG4 121 56-H
NEDM 69,840 240 OF-B WBZEAR Tr.280- 2. BO-B WIELS 24,723 123 67-8 WICE 13,407 108 41.8
KB1VL 25908. 127 e5-B WEAWE 62,727- 2081030 KaLoo 21,960 122- 60-8 K3IYD 2406 33 264
HOtF 18,816 112 56-B KDANE 1,758. 158 &7.C KOSy 12,282 B89 46-C WH3KTX 96t 20- 16-B
WiJR 9027 5§ 51.8 WaQya 25,5968 158- 54-A AG25 10,857 77 470 KAESIQ 5,025 1225 833G 10
KAILSZ 7482 5. 438 NAZM 3,240- 36 0-C K3JGJ 16,180- 115 44-1% 80 WAILFY 154,956, 508 V(- 10
WiBK 288 12 BB WDZK 207 33 248 WEKI 2050 160- 48 B 20 KIWGR 88,962 37 €G- 10
WIFV 1§ 710- 851 70-0- B0 KTZM 9240 88 35-C- 160 W23TN 18,500- 125 44-B- 15 3R 54,126 291- 62.C-- 10
NRIR 16,618 197. 380 40 KB2AUQ 6586 11 428, 15 KD2l 200.026- BES: 73C- 10 AMMMDIA 34,128, 237 48-B- 19
AATM 45,192+ 269 56-C- 20 KF20 165,756- 727 76-C- 10 KB3TS P4BA0- 13T B A 1D
MIDG 22,650 141- 50-B 20 Western New York
wass 277,280- 1027- 90-C- 15  NYC-Long Island wWeTz 1,438,60¢- 1966-257. B Maryland-OC
WBZDND 34515 195 59-B- 10 KAZAEV 854,769 1250-029-B NMz2L T61.910- 1165-718-B K3Z0 2,878,050- 2741-350.C
Ky B35 65 A1-G- 10 KOET 28536 BAH-1G9-C WF2W 308,160- 642.160-8 Kahta 1,857,600+ 2064-300- G
W/VE CW KKZE 247,086 5151504 Kwz) 305,448 572178-C WILSS [K122Z),0p)
Maine WE2ENW 215,718 458-157-4 KD2YP 205,944-  452.174-0 1,619,550 1830-205- ¢
Single Operator WIXN 33,800- 140- 80-C WB2TPS 180,853 391-161.C K21LGJ 230,384 474-162- A WAGRF 1,148,436~ 1307-276-C
WOKDR 31,746 143- 74-8 W2GKT 109,798 288-127-C K2l 220,245 5271450 wal 719,848 1063-252-C
1 W1APY 24948 108- 77-H WaHLL 69,000 250~ 92-B NZWK 720,752 A436-168-C Wil 584,216 14032-221-C
Connecticut K1J8 130.950. 582- 75-0- 15 W2KTE 13880- 95 40.8 W2FR 155,844 351-148-C WIGN 638,028- 958-222-G
N1AFG 40,020- T 55A 15 Wekea 2112 8 22.CG WJ20 140,685 415-113-G W3HvQ SRIOTS 995-195.C
K12z 2,797,167- 2607248 WB2AMU TR MR AB. 40 WeX 128,856 364-118-B WB3AVN 406,620 753-180-C
KIRU #598,186- 2503.394°C New Hampshire NaDTW 189,540- 780- B1-C- 15 WE2FU 99,216 318-104.C WIFG 401,232 B43.208- B
K1xa 2:310,884- 2329-332-C KM1H (KO2M,op) NZKW 196,056- 778 B4-0- 10 WRPHT 84,552- 271.104-8 Kaws 201,456- 3061924
K1YR 2,017 ,800- 2242-300- G 3,313,218 2914-379-C K2MFY 137,760- 874 BO-B- 10 KAZY 80,008 276 97-B NeUsa 275,076. HE6-162-A
KGO 1L 1BHATE- 1536-247-C WiPH 1,503,054~ 1658-902 B NT2X 30,900 350- 38-CG- 10 WAZEYA 57,085- 203- 95-B NIAM 129,600 360-120-8
WAIFCN 6808,491- 1011-227-B KBLTA 477,708, B4T188-B K2KTT 6,240 65 328 10 WB2ABD S4,684- 217 Bi-B KaNeo 09.264- 222.104-A
KiwL. 675,321. 983.220.C K1PTF 278,208 504-134-5. KPZJ 47,498 223 7.0 K3DI 57.720- 185104-B
KiVDF §72,504- 1466-153-C KINH 57,600- 200 95.8 Narthern New Jersay KzxU 36,454 188 73-B WaHVRE 53400 20 89
Ki¥YAP 471,683 776.150-B wivy 23,730- 113 70-C- 20 NmLT 2,956,224- 28548-346-C NAZG 3Z,540- 136 H0-B waces 53400 200 BS-B
KiBY JbR,665 BIF-145-0 NINT 2,120,730 2230-317-C KK2B 15000- 100- 50-8 W3XE 26,000 180 75-B
KD 34,707 601-368-C Rhode Island KZz8 1,464, 120- 1650-294- B W2OMY 8062 Bi- 44-B K3kl 25330 103 825
WAIWIP 229761, 521-147-C K2MN 182,736 396-137-B WIRG 1,188,684- 1484-267-C WAZADG TA04- G4 INC- B0 WAALOP 18,522 126 454
WIHUE 130,092, 346-134- & WIGL 130,707 308-141-A w1GD 1,085,960 1316-270-C KAZVYW 20,504 144 47-C- 40 WITFA 18,00- 100 61-C
K3FN 129,762 267-162- WIRFQ 52,800- 176-100-B KR2Q 570,825 BAE-P15 A Kavy 557235 1769-105-0 16 K3I%A 8,135 7. 35.A
KA1CZF 76,482. 233-108-A WB7NRE 5508 54 34.C W2N) 492,414- P61214-B W2HPF 308487 1119- 91.C- 16 WAIYVT 5616 48 89-B
WIVH 37,126 182 68-C K1vsd 1058 42 11-B K2PH 462501 267.201-8 WB2YUH 79380 A78 -G 10 N3BR 62,710 973 S0-C- 20
NRiL 33.858- 198- §7-C WATHYM 14,400 100- 48-C- 80 WaA2UDT 165453 421-131-C W2SAW 47196 276 BRG- 10 WaTUX 1620 30 18-B
AB1U 23316 134 58-8 KeIM/ 58176 303 64-C- 10 164,808 436-126- A WeHG 39,528 244 S4-0- 10 WIFQE 51 1T 10-8- 20
NIL 19.890: 102 65- A KQ20 180,800 400-134-C KE3Q 510,600- 1702.100-C- 15
KHBCPI 7938 63 424 Vermont KT2D 123,898 341.128-C 3 WAREEE EBASE 312 T1.C- 1§
NTIE 7EB0- 64 dg-A W3S0H 331,230- 610-181-8 KD2YG 90,792 194.156-8 W3EWL 120546 543 748 10
KICVE 7221 83 2.8 WATGUY U280 311121-B WE2RGZ 90.513% 336 89-B Delaware W3IDT 2,280 40 i8-B- 10
MNJ2L 1,134 21- 18- KATFJ 1575 3% 158 15 WAGQOA 53,760- 180-T12B KCIRY 104,838 346-101-C
KBHVT/T 41,415 251 550 80 warnmp 75.560- W40 58-C- 10 WZHCA AMI1E (71 0GB KIY3.JCr 55926 230 75-C Westam Pennsylvania
NGtk Zise ds @-Ce 40 WONTU 35,600 150 B85 AV 50,196 108- 89.C K3MD 245854 1283.246-C
K1KI 1533 81- 91-C- 20 Western Massachusetts W2ADY 13,524 92 49-B K3HBP 35,280 240- 43-B- 10 K203 98320- 2701228
KITOD 504,495 1665-101-C- 18 gy 2,709,357- 2633-343- C N2COH £,138- 62 330 K £,373,081- 2449-323-G K3lIA 05 & 6B 10
WAINYU 10,404 102 34-8- 16 oy 564,990 1018-185-C N2IN 2304 32 240 N3AD 2,135 556- 2596-274.C RAIHIE 119,070 490. 81-G- 15
K1AM dd8,820-1530. G- C- 10 yapr 243324 751-108-C W2ECR 972 18 180180 WIUM 1,882,205 1893-295- G WIKYN 11,178 63 54-8 10
WICNU 20,088 186 3-C- 10 wipR 187,980 482.130-G NzAA 600,696 1944-103-C- 20 AAIB 894,896- 1316-252-C
WIBYH 139,500 250-106-5 WAZASO 74,169 38G- 67-C 20 KIVW 989,172 1278-268-C 4
Eastern Masaachusetts wip 14,789 133 97-A wear 5894 13 268 20 KINW 120,806 1102.251.C
KSMA/ 1.876,554- 224B-279-C WAIZAM 1,015 95 398G 15  KaFE 51,504 296 580~ 10 KSTEJ 748,896 1076-232.8 Alsbama
WiFJ 1,476,229 1621-283.C KATXN 292,058 1119 87-C 10 N3ED 551,836. 902186 HCATY 6I2,310- 982.235-8
WIMK LO01.645- 14508-229-C Southern New Jersey KsWJv 530,242 P23 2.0 NaJF 325,251 83203 A
WIMX (AD1C.om i 2 N2MM ,927,200- 2200-292-C NO3B HBTIZ 856-148-B KKASM 310,056 870-184.1
814,483 1089.249-B N2RM 1,588, 781. 1981-267.C; K3za 354960 6BO-174-C K4NNG 8,100 267-100-B
WAGH 600495 931-215.0 Eastern New York WAZVYA TR%,728 1001-243.C Waky 347508 501-186-C KALXM 12565 93 45.8
WIHN 511,704 824-207-C KENA 2,391,608 2531-342-C WaARK 325,43 627.173-8 KAKZE 41,472 6 648
73
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Georgla
N4BJ (KMIP,0p]

#.591,730- 2610-331-C
WXAG 478,364 2294.302- 0
K4BAI 1 928,030 #OV1-310-C
K4EZ 400,392- 664-201-C
WA 9234 741970
KB4GID 280,240 455 1T8-A
WEMHS 236,250 B0 1TE-A
KF41Y 166,608 354-156-C
NBLM 159,600~ 400-123-8
WilA 33,360 20 96-C
Wa3GC 54,282 18- 838
ARAGA 49,800~ 200- 3-8
AB4LX OrR- 63 4B A
HOH 4284 43 34-C
WEINMA E AP A [ 48
NAUZ 243 B %G
W4IFL 31,064 199 528
NaVZ 258,088 1004 89-0.
K48 211,992 Hi3- B8-Gs
Kantucky
M4XM S17.215 B41.205-C
HARA 304110 6541550
WEB4FOT 61425 22% 91-C
N4BOC B Mo B FO-B
K4FY i4,400- 00 48-C-
k2UPD 142,650 &34 75-0-
NECGW 98, /00 40 M-B-
Horth Carolina
R4PQL 2.005,242- 2243-290-C
H4PB 401,280 FO4190-C
K250 238416 S 148-C
H4QVM 27073 141- 648
Ky2Pfa 11,52¢- 64 808
HAFQY 7,456 15 M-8
ksLer €105 5% A7-B
ARANG 5,845 4% arca
WAIGEG 9.450- 90 35-B-
Marthern Floridn
KC4CSD 123066 398.124.8
W4HBK 5818 1 320
WHGIL/AL IB.2R5- 205 89-8-
F4XS (WCAE op}

440,700 1469-100.C

South Caralina
WIVT 1,639,905 1953295 C
WEQIKH4 566,016 T4-238-C
KAYYL £21 140 1040-167-02
N4BPP F13.200- 580-180-B
SWHCNLIS B4, 750 250-113 B
KaHOG 30879 141- 73-B
WF2G 855 18- 15-B
WWANL 77.884 996- B3-C-
NaLM 17415 1% 4% B.

Southem Florida

FAGKD 957816 12¥8-261.C
WIMAHZ ¥28.358 1042-235-B
K4MF 677 588 1022221
TN a25,752- 554-196B
NZRR/4 119,880 270-148-B
WAV 106,560 34¢-111-C
o4 S1000- 180-100-C
KMaKt 15555 8% B1-B
W2sDBM 10296 66 52.0;
KA4YAE 56,8082- 14 N-B
WEBATDH 250.590- 1018- 85 C
Wal0 1,008 328 62.C
Tannesses
WS 1,227 A04- 1742-254-C
AKBMIA 117,728 309-127-8
NU4B 41,310 135102-4
RAYPX 40,296 th4- TRB
AASNY 26,550 190 53.C
IWAAY (WALXZU . 0p)

2268 3% 21-B
K4AMOC 136872 1088 840
N4ZZ 352,968 1337 8- C-
klauz 132,204 Gl E5 o
Yirginla
WANY A 055,036 1568 182-C
K3IRV 535,107 1667-107-C
We4BvY 303,545 653 155-C
HABAM 22.962- 6221548
WUAG PHY, 208 518172 A
N30S 265,200- 520-170-C
KAFPF 23,947 A4T167-8
AKX 197,418 477138-C
N4ZR 154,800 400-126-B
AAsLL 11218 331112
K40D 108,910 270-131-C
AAYT 75,684 238 106-A
N4AUM 3858 198-124.8
WD4JHY T340 A05116-8
KEETMM £5,521- 199 938
WLKMS 51,615 165-111-C
W4NM 51,264 192 80-B
N3RC 50,7098 204 83-C
N4 M0 15 6L
WH4UBD 4200 40 35O
KC4CEDR 2850 38 258
W4BQF 129,024 672 640
WAYE 51840 % M-
4T 52,863 263 o1-C-
VIIFTG 10,206 B1- 42.8-
WAEZ 4840 V6 d0-B-
WEAONL 3,192- 38 2B-B
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Arkansas

KASKPE 72,288 251 96
WsR2 54,510 208 90-C
NSEC 9418 186 7B
WEEL 37680 157 BC-C
HEUR {414 26 22-G-
KMSG 207,207 1001- 6§-G-
KEASE 16,800- 140- 40-B-
Louisiana

NTSG 617,322 /512748
KSKLA 197,550 350-14.C
WASIWU 28,044 114- BB
wWaWMU 332,856 1206 92.C-
Miasisaippi

WIOSH 119,865 205-131-4
WHBSCON 1197 - 57-HB
WASOYU 2- & 3B
WDBJZL 157,298 0% V& E-
New Mexico

AASIF 169,413 379-149-B
KI3L 1,080 3% 18-C
WHTVX 58,308 452 43-B-
KF7E 108,336 408 74-T-
WYZ 91,290- 368 850
NTRP T4 160 412 BO-0-
KTEX 10,500 100~ 3%B-
North Taxas

MN5AL (WN4KKN 0p)
2,795,688 270%-44-C

N5RZ 2,381,925 2275-348-0
NsAW 1,080,108 1233-202.B
KASW 756,318 1082-233-C
WG5S 573,024 1016- {88
NSAM FH7, 918 Hix182.C
KY¥EN 214,428 428-167-8
WaMwW 208,382 451184 C
HGME 149,175 325153-C
NIV THATE 2FRA07-C
wsTh £3,855 215 9%-A
KDSPJ 28,461 178 558
KA4CVL 22,326 122 §1-B
WHWXZ ERF R LU [
WEFD 301,134 13687 44-C-
NisM 33,439 381- 7:E-
NZ5M 132 1. B
Qklahoma
WRRARY 129,950 311-150-C
WYSE 12276 93 d4-C
NBCL 37,125 225 568
South Yexas
ADSG 1 474,556 1839-268-C
KsSD8 330,052~ 583-188-C
HETSG 231,447- 431179-C
MNSHB 204,768 474-144-B
'WsODo 197,260 303-140-C
HABIAL SB,784. 233- 82-B
NXEG £6,77% 226 93-B
WGEA/S 26,100 116 75O
WEHRF 23228 98 79-C
WVSK 17.442- 144 510
NSKAE 4923- 53 3-8
EABHI Q- 12 -
WSWON 67 470- 346 65O
KCsGP 16779 119« 420
West Taxns
WEVGK 60019 BAT158-A
KD5IA 280 8 G
wasuDx 128063 B0 BS-C-
6
East Bay
NBEX 448,02C- 786-190-B
WEFSJ 363,838 703-182-C
NFES 413,740 60-166-C
KaaMyY 47,214 258 61-0
MESIK 42,708 138~ 79-B
WBEYD 17,656- 9% 84-C
KSsH 33,800 224- SO
WEBSY 131,100~ 575 76-C-
WIZeL 147,420- 585 84-C-
Las Angeles
'NEAE 801,900 1188-225-C
NEAA 401,232- 643-208-C
KBEID 461,284 €44187.0
WBNNY 173,79¢-  388-157-B
N&iBP BT 912 2641110
NEZZ 58,776 224 63-B
WEMFC %1.678- 158 87-C
WaKIESS 3077 173 83-8
K1EQA 24570 195 42A
WECN 17,286- 134- 43-B
NEBI G - 10
MELL (WAESCDA,ap}

1877 210G
K5KT/B 57,704 208 61-B-
WARTLA 424 148 46-C-
WATZTN/G 5012 391- h4-C-
AlsZ 43,754 289~ 62-C-
Orange
NBAW 51,338 548-15%-B
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NEAV 257,186 54G157-G
WEBA 184.824- 408-151-C
Santa Barbara

WalM 53,420-  680-229.C
WelJX 351,453 60719310
WASVGI 335,664 €66-188-C
WAGFGY 212,796 514138-C
AABEQ 95445, F15-101-8
WEQUL 19,824 118 $6-C
NEHK 17,566 133 44-C-
NENMH 6075 83 25.8-
Santa Clara Valley

NBAN HEATO- BB5-154-C
MNEBY 186,705 #51-135-C
WEYRM 17,484, 383154-C
WEVG 173,040 412-140-C
KBRO 128,112 314.136-&
KESOT 85500 R50-114B
N&ip ®3.930- 255 90-B
WL 56,560 230- BZ-C
WEFGL 53,856 187 96-C
wayvk 43,737 239- 61-A
WePLJ 39,093 157 838
AABIX 29,601 143 6% 8
NCES 19,032 104- 61-A
AGTH 18,240 9% &4-8
WeMZQ 2160 45 1638
HiGEAM 418 |15 7B
WEQHS 44,038 914 89-C-
N6ZB 111,870 585 66-C-
KBXO 15,480 129 40-B-
San Diege

WhUOF 750 800- 1050-232.8
AAIM S77.29% 56/-19%.8
KENA. 03915 B59-195-C
KezZH 338,283 603-187-B
KEMOC 511,199 511-203-C
KWEQ 19,508 54-139- 4
WeMvw 188,480- 432130-8
WeVG 64,650- 245 BS-C
WEBZE 38,097 183 83-.C
AABMN 13,161 107 41-B
NBADK 5,456 35 1B
AABEE 2396 38 21-B
aDX 153,296 758 7O
NiGW 365,904 1386 BE-C-
K&JYQ 207.690. 605 08-C-
NECDA 130,248 €03- T2
WEYA 286,794 1017- 94-C-
NEND B0 45 43 Ca
WARTHKT 4788 55 29
San Francisco

WasT 897,408 1216-246-8
Wi 188,398 S49.234-0
KBZUR 144,530- 385-126-C
WAECTA 29,859 167- 5¢-C
KBILM 26,4687 109 A1-A
KiBYE 6138 62 33B
WEPM 99,264, ¥75- 88-C-
Sat Joaguin Valley

KABEIM 125,664 274i54-C
WeBYH 17.280- 9% €0-C
KaQZL 33,660 165 68-C-
WEIFC o 20 168 7

Sacramento Valley

NeQR
KE0R
NeGG
WENKR
KESG
N&DGJ
NVEQ
NEJM

1,519,155 1705-257.C
24B,479- 5457-149-C
201,120- 836 80-C
169,623 401-141-C

85,800 £75104C
80958 268103-B
r.558

2.

3 38

FE5,780-  B3-142-A
111,089 301-122-B
STO10- W5 940
45,8984 168 918
20,520-. 120- 5-8

9,504 79 41-B
47.040- 280 SEB-C-

Eastem Washington

Montana
w877
WYLR
NIRWZ
WEALD
KE?X
K7ABY

Nevada

WATUTM
HKZaHT
WapauT -

37,548 BSY-155-B
64,162- 243 -G

147, VoG
65,352- 583 56-C-
60,264 372 54-C-

14,820-
25378

45 5e-A
266 44-Cn

230838 S83-142-C
2630 211-10-C
4,500 250- 868

4536 56 G

203,580 §I0 1B

7902 518 63-C-

199,305 bis12¢-C
28,032 146 64-8
3,480- 188 80-B-

S ) -

L]
10

o]

0

o]

Qregan

KSMM7? 2,006,760 2308-200-C
WTYAQ 05,384 1212-249-8
ADPT 132,24 04145 C
W7MP 61,632 192:307-C
WTGUR 55,350- 2% 82.C
WAVK 18,830- 165 34-C-
KAFFEF 11.430- 127 30-C-
KTOVMM 52,965 341 458
fanrs 38,745 PBF- 45 (.
KLTHGIWT? 2127 173 4.8
Utah

WETB 541,860 1115-162-C
W7HS FIHATE 5731628
KETNS 208,145 509-135-8
K7CU B84 52 38 C

Wastern Washinglon

NN7L 1,663,110 2174.255-C
NT3T 1 534,107 1901-26%-3
KR7G BrtA24 1352-204-C
KFRIE £64,020- 1020-217-C
EIWa 523,068 9EB.182-B
KTRA 61,880 852.185-8
N7THUS 2RB 419 383-161.B
wWIT 277,820~ HrS-160-C
NTIZN 274,808 4931528
NBAX 09,751 B0 B
Kr8§ 167,844 304-142-B
HINW 162,064, 3441560
AN 94,500 001050
WATLV 23,334 2% 5B
WMoy 41,848- [B3-144-C
NILOX 49,184 4. BA-B
WHEPD 43,425 193 ¥5-B
KilxG o811 By 33 A
WIVIH 3,760 S50 250
WIDRA 44 & 58
WATRK] 102,160 1259- 80-C-
NXT 200,672 1044- 56O
N7RQ 208,280 955 /2-C-
WIWA #94,570- 1081 90-C
Wyoming
KM 831,734 9982140
wers 18,001 123 435
N 4290 55 250
8
Hichigan
NASY 2.218,437- 2813-283-C
wallA 1,782,840 2062-290-C
NACXX (KeJM,am

1,340,238 1807-278-C
WBTWA 512, NSNS C
WEVSK 389,340- BI0-206-A
K4Fwig 72,860 430-134-C
WBURM 114,054 ad2-119-8
WHJRK 108,362- 311-114-B
Kacy 98,838 288-114.C
KaTDJ 87633 273-107-RB
NaCQA 82,539- 187 %A
KBOSF 9575 159 62-B
NEST #5500 125 63-8
WBEGH 18.500- 100 63.8
KBOWG 4680 W NGB
WaUvZ 234,284- 908 86-C-
WEEM 136,875 625 730
WBWVLI 4,112 WS 648
WATIQ 33,990 208 468
Kgsh 13,200 110 40-B-
WEBSFF 1,500- 25 20-B-
Ohia
WBIKKX 1,850,811 TA233-C
K¥BQ 746,448 1028-265-C
KBMR 619,725 1007-225-T
WaRAsSW 553,184 1008-218-C
KGALE A23,650- 241-246.8
NeBC 65,238 G18.197-C
NBAGU P69.325- 513-175-C
WHZCQ 47008 456.166-C
WBEYJF IV 48T-157-B
NCsv 192,042- 454141.C
KwaN 183464 392.138-C
WaUPH 142,800 4251120
WEBNPF 141,980 354-130-C
WexT 130,080 3051528
KEEF 125,861- 347-121-B
ABEO 78,860 235%-112B
WaYGR M5 185145 B
WaIDM 53,400 20 89-B
W8PN 55,803 147- B3-B
WAUMA 29,184 152 54-B
WBaDC 22302- 128 56-B
N30 HA0s 122 4i-B
WBSMIP 14,715 108 45-C
Wasy 10,962 63 580
AFBC &124 61 24-8
N9AG 154,858 TIB ¥ 00
KeOLY G3.186- 501 62-C-
WABRCN 11,742- 103 38-C-
N8BJQ. 262,365 1008 87.C-
NBDCJ 422,718 1499 94-C
NBHHE (WABDXE,0p)

321,984 1118 98-C-

KABDJZ #1688 298 a¥(a
wabwp LETE 25 118
Wast Virginia
Ka0oL 277,245 SOS1B3-4
WETN 2,331- a7 218
WaumMA 42816 723 B4 L=

2i

14
10

15
10
0
16
10
[}

L
44
4a
15
il

1

Hil

9
1llinols

KUY
FOMMS

Wisconsin
KACAN
WEGXA
KAER
i ]
WHHE
Ka9s
WaxT
YWANA
NGIL
NIEZ
WB9HRO
K9QSH
waYCy
AJOK
WIWAQ
waap
WASTZE

WBBYJT
WEWPL
KOBXF
HYEW
WIRT
KPEG

WORE
KAXSIX (N
NOsY

Minnosqta
NEAT

1,072,500+ 1430-250-C
*70,817- F3-169-B
287,088 SA2-183C
#74,407- $11-170-B
FEFA35 T8 A
IR AL SC
142,002 §i2-147-C
124,382, FRL-141-A
106,554

40,718
32,370
AU
18313
16,407
12285
11.700-
11,385
10,280
1< . P

14
=R
-
Frafl
1042

-
1,254
165 438
9T
81,240
159.254. €81
S300- V-
215936 1036 C
son 780 90 el
54,182- 308 $%-B-
H.641- 199 53-B-
08,224 196 48-B-
10088 9% 34-C

2448,690- 2505-22¢-C
300,818 586171-C
PRE200. 472-200-B
147,138 35813783
144,872 352-137-G
126,775 325129-A
A1,300- 271-100-B
51,156- 203 B4-B
ALORT. 173 LA

2874 A3 280
72T 181 458
30015 635 &3O
HA904 437 BT
11,025 10% ¥ G

1302:257-C
1182-182.C
51818402
435-176-B
SR0-137-8
Ay 148- A
4381258
1210
J40-114-8
308-104-8
R 944
185 63 C
117 938
135 56.C
58 38.C
&g TG

3 1B

1003842
630,032
LB
233,685
230,180-
217,580
177,795
T19.427-
16,250

98,408~
76,006
44 965
3 590
23,4580
6,048
TR TE
(R S

2 407, 08¢ 2608-320-C
558,500- $00-207-C
T8 200 680-180-C
337,134 8981810
135460 323140-8
124 584 338-116-8
08,801 327-111:8

e 252-102-B
36,308 226- B&A

7548 4 MB
175,332 Jew 760
304,847- 1141- 89-C-
02,535 1215 83-(-
33,278 238 47-B.
405,008 1417- 96 C-

$05,188- 1366-218-C
261,358 Q081N A
232848 588.132-D
185,260- 475-130-C
g2 299 88-C
Ab,154- 186 630
G237~ 3.C
A1 -8

4 8g%-
IIAES
1,948
14,825
3,192
E4(0]
Flcl-d
229,320
st
3822
12- 4

1R
B4 T
126
26 f-

18-

£,401,498- 2021.245-C

BEEBLEE

40
]
15
s
15
10

150
40
Eal
in



keTQ

152,825 407125 B

WERAXL §1,380- 186 110-C
WeML 53,0685 229 85O
KFaY 54h600- 200 §1-C
WBHRE 44,037- 233 63O
WeNGB 35,784 188 71-A
wh2v 24,833 119 63-B
WaLP 5670 63 30-C
KIDF 71610~ 385 82-G- 20
KRPB 30,788 1164- 89-C- 15
Migsour|
NSEB 370,268 B11.202.C
WABDLY 165,136 £04-128-8
KBRWL 108,032 376 §4.C
W3HDHR BB, 778 274-108-C
WePKQ 42,174 198 T1-C
Kaar 4540- 51. 30:B
KMaL 6720- B4 A%C 80
Hurih Dakota
NAON 87,410- 210:104C
WaLHS 14677 87 47C
WEPQ 18,360- 153 40-C- 40
Nebraska
KRSTM 645 474- 1202170 C
Kvel B52,780- 1110-1686-C
KBSW 107,100 300-118-C
South Dakota
KDoEE 230,671 513-189-C
WABNSY 15,105 95 53-C
KeZZ 149,688 756- &5-C-. 40
VE
Meritime-Nawloundland
YO1IMP 1.601,538- 1822-293-8
VEIFW 227,040 A73-100-R
V1AW 177,606 414143-C 7
WEINH 124,146- 363 114-A -
Quabsc
VEZAYL . 688,682- 1053-218-C
VEZFFE 81,395 161 §5-8
VEZALX 10,488 75 454
VEZFU 172592- 842 68-C- 40
VE2ICU 3 - A 20
Omario
VEIKP 632,214 1023-206-C
YEJST 405,2840- 7i2.180-C
VE3BZR 101,74% 285-119-C
VE300I. 91,728 273 112-A
VEITEE 71,084 282 94.B
NEBZIVEZ 43,843 201- M-B
VEZDO 1,254 28 19-G- 160
VE3CLL 2,864 389 250 40
VESNYT 26,205 182- 4&B 20
VE3INBE 20,790 126 558 5
YE2AEN3 B1144- 392- 69-C- 10
VEINXG 12,978 103 42.C- 10
Manltoha
VE4JB 283,160 S10-172.C
VEASN 9.800- 100- 32-8
Saskatchewan
YESSG 18,674 141. 34-B
Albarin
VESEMX 22,707 BR 87
VEGBF 80,940- 355 76-B- 15
British Cotumbla
VESRASY 473,100~ 950-166-C
VETESB 5,358 47- 38-B
VEYFPT 2T36 48 19-C- BR
VETDLM 130,748- 565 TF-B- 15
Multioperator
Single Transmitter
1
K1IU (+ NS11) 2,679,804 2757-324-C
W1XS { + NOHF,KD28X)

1,701,375 1745325 C
K1VR [+ KM3T)

1,579,862 1791-204-C
KATKPH ( + NG18)

898,884 12183-246-C
AK1A (+NET) 751,376 1232-206-C
K1IN [+ NET} 507,780- 930-182C
AISE {+ NET) 2H,510- 543-190.C
K1TA (+ NET) 306,342~ 558-183-B
NOM [+ NET]  244,887- 483-169-C
KAICE (+NET) 216,540 401-180-C
N1TZ {+NET} 201,168 381.176-C
KICC (+NET) 97.350- 295-114-C

HKATCLY { + NET) 61,596

2

174-518-C

YZJ ( + KAZ8 TIP,VOY, KU2QNARN, WBZC)
2,793,830 2500-31.C
<28G [+ N2EA WAZSRO)
2,120 595 2119-235-C
<M { « KCRO,NR2H)

1.964,160- 2046-320-C

NENU {+ WAZILD)
1,584,468- 1726-306 C

WBZP {+NET}

$45,852- 1058-08-0

KIOMF [ + KAZUIH)

435,633 1001-211-C
KITD (+NET) 5B4,850- 866-225-C
W2 (+ N3KF) 446,920 R98-215-C
WB2K (+NET) 223,838 309-187-C

3

W3BGN { + K2tw)

2,897 424 ZFA6-363.C
AATK { + NET) 2,760,200 2581.380-C
KEZIV3  + K3UA)

2,862,639. 2593.341-C
W2GE {+KS18)

2,495,124 2567-324-C
N2FB ( + K3YDX.KC3X, WBSVGH)

2,445,552- 2516.324-C
KIWLW ( + WAFOA}

1,884,420- 2204-205-C
KINZ { + KATMND,KLIX)

1,489,565 1695-269-C
KQF (+ NET) 1,458,704~ 1686-289.C
KL { +NET) 1,267,900- 1590-270- ¢
NALR ( + MJ3AYT,279 488 1568-272-C
K3IE (+ KBIMM,N34RK)

1,226,526 1537-266-5
WIMA {+NET}

1,224,405. 1385-099-C
NN3Q (+ NETF1,028,304- 1156-206- C
K3YGU (+NET) 884,520- 1170:-262.C
KIUEI (+NET! 624024 $72-214-C
W3AZ (+NET) 500,586 707.206-C
NATR (+KINL) 416.430- €81-210-C
NIFW { + N3HW)

373,746
KIANS [ + K3YD,KD3HS)
228,420-

KAND (+NET) 199,755
KW3Z (+NET} 177,795
WAIWZ [ + NET} 122,689
N3l (+NET} 113,184
NK3U (+NET) 75960

4

N4KG: (+ N4OB,KU4S)

2,464,800 2528-525-C
WAYY {« NET} 720,000 1050-225-C
N4AL { + N4LZK)

240,036 482-166-C
WARV ( +KIFR) 54,832 148 76-C

4§

KROY ( + NET) 1,948,860- 2008-324-C:
WFSE ( + K5CFA}

B46,440- 1320-238-C
N4QS 753,567 1051.235-R
WSEHM (AASET,WBSVZL ops)

722,180 1003-240-5
N7HKA {+AIOK)  496,950- 1004-165-G
WSASP { + NET) 209,360 BA2-160-C

WBREC { + NGTIE,WEFAH}
1,062,063 1354.255.C
KGBGE (+NET}
1,014 872- 1124-301.C
NGJV (+NET) 828,344 998-276-C
AFES (+NET) 501228 B19-204-C
ADSE (+NET) 427020 647-220.8
KATGJS (+ NET)370,182- 565-206-C
KEMA (+NET) 252234 408.173-C
WEQAT {+WX5S)
211,248-
KELAN ¢+ NET) 165,948-
KJEV {+NET} 185,075
WCBI (+NET) 129,702
KATO [+ KYMQ) 127,512-
AJBY [+NET) 122,625
WABLLYIS ( + NET)
120,900-
WHOSP { + NET) 105,984-
KESWL (+NET) 60,515
WWED (+NET} 50,388-
KDENT (+ NET)  30,429-
NT&G (+MET) 6,762
NOVA (+NET)  8,304-

7
N7NG [+ WABALIE)

1,745,100- 1939-300-C
KETV (+NET)  880.512- 1019-216.C
KATCSE (+ops) 58536 271. 72.B

4
WBFN [+ KUSE)
1,852,200- 2058-300- C
WEEDIL (AF8A WBBWTS,ops)
57144 C
KBCC (+NEF) £15985 805-118-C

NAGJ [+ KILIN KS9Q)
1,810,215 2385-253-C

746-167-C

405-188-C
345-193-C
432135 C
284.144-B
262-144.C
211-120.8

326-218-C
381-156-C
355-156-C
F38-128-C
322132-C
3R-13-C

310-130-B
275-128-C
184123-C
202- 95-B
181 63-C
Ag- 456G
62 M-

KAUWA { + K9FW,KAQA, KEGAG KRSU,

NQGH,WOFC) 1,228,338 1587-258-C
NWEK {+ NOSO,NWST)
58,002 206 94.C

KOHF (+Watia)
2,800,831 2651-327-C

WoNA (Wes AR.CY,YB.WABDZP,ops)
I004TE TE4-185-C
WIES (+KTEF) 120912 450- BB-C

VE

VEGAO (VEBs AFQAEMAMR CAD,CIZEY,

JOKCLES LR PY,0ps;
307,500- 820-125-C
Two Transmitter

K1AR ( + K1s EA,GQ,KC1F)
5,092 194. 5186-443-C

N3RS { + WM2H, K3JJG,N3s Na,RD,WaxU)

6,761,849 4451-433-C
KAVSE { + KAXU,KOBGL, KABVAK,NOJF,
Wawl, NSOZWOEG)
5,496,942 4502-407-C
WMSG (+AASDX,KSs RX,EX0,KCSDX,
KMSR, KWEP, NSIWA,NJEN, KOgY)
4,831,083 3807423 C

NEBRQ { + KIEST.KETME,NEs 1G, KT, NBER)

4,561,716 3919.388.C
K2LEH (+K28X,N2UN,W2AX,AAGRX)
4,408,265 3085-381-C
NZMG [+ KC2FDLKD2RD,NQ2D)
4,215,375 3747-375-13
KOYN (+WTILWATe FXO,TOZ,WG7N,
W78 RSNSXX)
3,248,900 3450-314-G
KEAOM { + ACSW,KBDD KBOECG, KISW,
KIBA,WBIQ,WDBINF)
2,805,195 2651-315-C
WANX (4 NBNA)
1,685,430: 1820-307-C
KIMM [+ KGNy
1,867,952- 1716-324.C
WREA (+ K4UVT AKBT Kes
X0,ZM, KIBEZ,WeRGG)
1,330,944 1T33-266-C
WETMD ( + KBERXF)
1,050,446 1811.262-&
KS3F {+NE3F) 964,158 1222263 G
NBIC ( + ADBL,NGa DX, UR)
250,330- 545-158.C

Unlimited

WILPL [+ KAIGD,WB2EKK K38 RA,TM,
ZZ,KFAP KT3Y N3GB,WIEKT,
WBIJRU,NWEE WABMAZ)

8,953,832 6192-482-C

NREM (K2TNO K58 (GA,GN,LT0,WA KE5IV,

KZ5M,NSEA,ops)
7,370,745 5045-407-C

K1ST { + Kig BG,FWE MNS,N1s ATN ELN,

NB1H WATTFH,NISL)
7.020,900- 5380-435-C

KY1H {+ KBIW KMIP KRIARKT1ONBIY,

NSIMAKAL) 6,262,774 4939-422-C
WRAIMM (4 WOFVE, KM@Y KSHT,NeBSH,
WaUC,WBRGGM,NB9IC)
5,798,520 4680-413-C

WIGM ( + AB2E,K3a ND VW, KAIPIT NZEA,

NU2U,NZ2R, WAFV, WARC,\WB2R AAGH)
45,184,712 5496-339-C

K1RX {+KA1s CLION.N1EPU,KCPE)

3,155,166 2946-357. 8
K3WW.{ + NET)

3,019,696 2706372 C
K1DG (+ NET) 2,219,783 2249-325-C
K3PK {+NET)

2,008,843 137-313-C
NIBNA {+ NM2Y)

5,072,159 P107-312-¢
NF2L { + K2BLLKY2T)

1,206,968 1534-284 C
K3AL (+ NET) 227955 465-167-C

DX Cw
Africa
Morpeee
CNBFG {AASU,0p)

1.505,838- 2221-226-B
Canary Istands
EABAR 463,160 988-190-8
E£ABBIE 166,612 424-124-B
EABIR 38679 183 7I.B
South Africa
svp =18 194- 3-8 10
Tarzania
SH1HK (JEBMAS 0p)

1,545,045- 2488-207-B
Zalre

Q5D WNTS.0p)
1,647,990 1810-183- ¢

Asin

China

BY1QH {NS7Z,0p)11,400- 100- 38-C
Kores

HL9FN 22,033 174 59-B
HLOCA 18,480- 112 85B
HLica 45,012- 341- 44-B- 20
HLsE® 878 187 39-C 20
HLILW 46,528 337 48.B- 1)

Japan ,

JATFWR 1,748,682 2491-234-C
JHAWKG 1,497, 120- 2280-118-C
JH7OND 1,489,008 2246-201-C
JFIPUW 1067310 1770-20-C
JHIXGN 992,775 1525-217.B
JMILRG €66,535- 1256-177-B
JATSUR 645,885 1195-181-B
JAZEL B4R 252, 1196-176-C
JHANMT 58,056 1028-179-¢
JAgowil 383,171- 853-169.C
JKIGAD 456,960 952-180-B
JHICXL 45,776 1004-148-C
JRIBOT 445,008 1076 148- ¢
JE1AER 350,700-  835-140-8
JASEPY 207,897- 529-131-A
JAZVUPT 194,266 5g8-314-80
JAZAJE 176,698- 454-129.0
JAsYUS 113,013, 571-101-B
JETRIZ 150,282- 414-121-B
JR0S 108,384 372124-A
SALIQY 137,214- 378-121-B
JIGAH 128,537- 389-111-B
JR4GPA 101,559- 1% pF-A
PALNATR 99,831- 311-1g7-A
JATASD 85,263 293 §7.B
JRIXEX 85260- 290- 98-C

JABYAI (JGEOZC,0p)
A0 265-100-C
59,241

JASIP 217~ -
JAGBWH §5,080- 218 B5-B
JAVETE 49914 177 4G
JEAVAF 48.960- 204- 80-8
JAIUWE 43.068- 194~ T4-B
JADBMSH 3B,088- 172 &8 A
JAZON /052 254 468
JAIARM 27.081- 153 59-C
JAYYE 24.960- 128 65-B
JRZDPY 24,453 143- 578
Joaa 22,656 128 50-8
JHIPXY 21,948- 178 62.8
JA4VAD 1,420 119 8O-
JARKEY 20,574 127 5 A
Jatayl 13,674 106- 43-B
JADBPYN 12,408 BB 47-B
JE1GWS 9,482- B3 3B
JGIEHD 8,118 &6 41-B
JATKKA 7,580 &3 40-C
JHBRGQ 8,030- &7 30-A
JESRUYF? 4008 77 26-B
JGHBZ 4992. &4 268
JIGBRE 4374 54- 2T-A
JF2MTW 3036 46 2R
Jatlz 2,664-. 37 24-8
TJZAAF 1,95% 3. -8
JAZQVP f,82v-  20. 21-C
JGTRYG 1,350- 32 15-A
JGIADY 55 23 14.8
JAIOU He 18- 17-B
JHIOYZ 40 10 0
JE1SPY L O ER R
JATHWA 8424 17 246G
JROXC) A7z I 1AR
JE1XLY W/ A B
JABIHA 109,528 646 65-8-
SATYKC (JHARHE op)

15,956 484- £3-C.
JATYAD TEOF2 467 52-C-
JAaUMY 69,642 438- 53-8
JASICC 40,905 303- 45-B-
JA1IKG 30,240- 224 45 G-
JABSHL 12,006- 138 29-B-
JAIQWL 1808 43. 148
JATRXU 1280 % 12C
JF153G G- 20 13- A
JAZJLG 455 18 B A
JEUTH 185 11 5A
JATFTR 143,290- 838. 57-{-
JHPQXS 34,290 254 45-C-
JATBE 26,928 107 48-Cn
JATWYQ 14,763- 133 37-B-
JAZWE 7,524+ 7% 33.B-
JRAWIKNH 2,100- 35 Z0-B-
JAZKPY 864 24 12B-
JABHC 126 7 &0

JAIYBF (JA4-3T631.0p)
179,928- 1071 56-C-

JAGNFO 153,048 911 56-C-
JATYCQ (JI7GBl0p)

120,7680- 732~ 55-C-
JLIEDS 118,140 18- 58-B-
JABYGU 99,825 808 55-8-
JA3WXA S2800- 368 50-C.
AAZYAL (JETMAY,oph

37,050 747 80-8-
JAJETH 28,413. 231+ 41.8-
JH7COL 25,344 192 44-B-
JRSFHC 14,145 115- 41.B-
JASTSI 13,542- 122 370
JOtACW 11,888 111- 35-A
JS1OSPA 11,655 111 356
JARBJY §,180- 102 30-B-
JETIZT 5964 - 25-B-
JABRIE 5226 67 26 A
JHIBUB yaz- or 12A
JLIDUU 336 16 7-B-
JRYHQD 44 B BA
JHEKHA 215,856 1307 55-8-
JASRWUY 177,744 1058- 56-B-

JASTEA (JADVDA,ap)
172,920- 1048 55-C-

JGINBD 111,679 1081 53-B-
JATKFY 157484 972 54.8.
JRINZC 125,048- 808 52.6-

15Q

588 2838

ERHYBEENEES

40
20

20
1%
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JEISEK 92,876 596 52-8-
GV 88,893 581- 51-B-
JAZAXE 82,650- £51- 40-8-
JAISIY 69.231- 491- 47-0
JAGBIF 41,71% 325 4%-B-
JIIVG 45,284 328 A%-B-
JREBQD 43,832 103 48-B-
SIVRD 40,898, 285 51-B-
JE1GGF 33,007 6% 41-B-
JATXRG 29,256 1@ 46-8.
JAasCuy 27884 216 43-8.
JATQP 23,736 184 43.H-
JAZDHL 18,152- 152 42-8-
JHIGIM 18,840 187- 40-B-
JHAUTR 17928 188 56 A
SJILAL {7,082, 148 39-B-
JAIDFQ 16,848- 144 38-B-
JHETYD 13,653 123 arp-
JATEMQ 12,741, 137 &1-B.
JAZAJA 12,838 117 B
JATEUR 6,282 B1- 34.B.
JG1GIN 4,484 62 24-B-
SR2IGY 2933 5% 23-B.
SAINLEN 3,450 50 23-B-
JABWIF 1,710 3¢ 19-B-
JEAIUR 741 19 13-B-
Jardan
JY9SR 54,492, 239 r6.B
Asigtic RSFSR
LUWELT 1,560,510 2477-210-C
UZBEWW (RVECFA,0p)

500,310+ 981-170-C
UAIQGB 247,203 681-121.C
UASCIA ZU3160- 580-134C
UAscDv 224,138 S68-132-C
LUASCBR 161,280 448-120-C
UnagTs 135,760- 382.325-B
UAgLH $11,300-  373100-B
UWeCM 84,150 275-102-C
RARJX 46,720 278 80-B
UASFIZ 59535 245 81.8
UASWNR 58,032 248 73-8
LpAG 52479 M43 S1-¢
Lwece 45,396 194~ 78-B
UIAGURF 38,582 19%- &7-B
tvaco 32918 159 69-C
RAID 3,758 156 B7-B
RASUKM 30,504 248 41-B
RARSR 23,352 13- S6-C
UAQFRX 4,278 BY 16-C-
UARFZ 2064 43 150
LApSAL 192,930, 1080- 59-C-
UWSC 160,893- 909- 59-C-
RARL 125,721~ BAT- 614C-
UASYC 120,726 708 47-C-
UZAHV/UADQ 112385 681- 658
LIAGXHT 4,446 583 54-0-
LASUPG 19,479 151- 43-C
LAY 10878 98 anB-
Uwoat) 7584 T 32
uaacs 648 24 %-C-
LARSR 24,283 227 43-C-
Uaaax 812 83 26-8-
UagQF 4,650 52 250-
UAgFAR 18,782 174 386G
UAagxs 17,2680. 160~ 88-C-
UASYNG 4425 58 25-B-
Azerbailan
UDSDKW 2,744 151- 48.C
UDEDFF 8832 92 3-8
RDED 4899 M- 230
Geargla
UFgQAL 218757 549-131-C
UF&FAL 22,491 153 49-B
UFGCX 18,972 188 34-B-
Uzhekistan
UISACO 29,973 222 4%-B-
RIABG 6,480 B5 7?8-B-
‘Tadzhiklstan
UJBJICM 71,808 272 BB-A
UssaQ » 8986 42 .G
ussJa 37,506 266 47-C
UJaxXoH 9.282. 119 26-B-
Kazakhstan
LLTICF 409,213~ 131-141-C
urch 4,293 53 7F-B
ULTGDX &7,186- 197- 46-B-
UL7BX 44,556 N6 47-B-
LULBLWF 24.420- 220 InCa
LiLTeyY 13,344 139 32-G-
Hirghlzez
UMaDX €8,484 484 52-C-
AMEMO 45,75¢- 305 50-C-
UMBMCF 10098 102 23-B-
HAMaMmA, 17,804- 183 36-C-
HangKong
VsslP 471,975 1085-145-C
Europe
Portugal
CTIYF 183,422 419-146-B
GT1ADZ 20,088 188 35-B- 160
CT4DX 10,197~ 103- 33-B- 40

Federal Republic of Germany

DLIHBT

October 1989

920,438 1468-208-
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DERSA (1Y ,0p)
2

AT 526 B2 154-C
AL1TH 9844 5221340
DLOXAS 195,045 504-129-B
DK20Y 0,017 491-120-C
BLYCF 1HD,498- 449-134-C
£L2HQ 172,989 447128 A
DJ4QE 185,398 471160
L2OBF 185,564 438-126-B
DILM 143 358 18219~
DEZHBXIA 137,880 383-120-A
DLAYAD 1254128 3481728
DLIZQ 128,084 631165
DL4FN 123735 3651134
DL2GBE 231-114-B
DF4FD 315 48-C
DKBAX 170 80-B
RFsXN A 57-C
CJaGE 11%- €9-8
DLBSF 194 28 A
DLSMDW 128 44
DL&ZBN 106 43C
DLAGBR 150 30-A
DF3IQN g8- 46-B
DL1SBF 1iy12y 7% 45 H
DL20BS &T7- 43 138
DL2IAE 122430 74& b4H-(a 40
TKBLN BrET6 364 53-8
DLEY (DL4AAE,op)

174,424 1068 S50~ 16
DLaRX 141,246 026 57-C 15
DLAOE A0.320- 31 4A- 15
DE4ZL 31,548 239 H-B- 16
DKAFD 0,070 117 57-5- 10
DLEWW 164,883 1637 S G- 10
CF1LX 146,190 856 S50 10
DFSWS 1068272 656 B4.0- 10
DLEYAD 47,388 359 44-C- 19
OKr0B AF 23S 335 4RC- 10
PLSGBG 49008 328 4.0 1)
iWnps 25, 440- 1P AGCe 10
L20x 21,924 203 ®C 10
DLIGGT 18,188 164 35 B- 1D
[WETK 3400 5 7B 10
DF8AN a8 % RC- MW
Spain
EASYU AZ2.638- SOT-158-C
FA40UL 13057% AFm11T-B
EAIDBO 113526 357-106-8
BAAEE 1200 34- 95-B
EA2CR B4, 746 218 9%-B
EATCIW 57570 190-101-B
FASB7M 42,240 220- 64B
EATIO 40,824 158 85-C
EASKT 4,480- 135 &0-8
EAZGGY 24,408 113. 70
EABEYP 21998 156 4B
EatBY 18,408 04 H8-B
EAIGT 9360- 120- 26-A
EAIDCM H840-  40- 320
EATAAW 24,194 27 41-B- 20
EATATA 11,040 115 32.8- 14
EATKW 27848 164 44-B- 10
EATKC 11,540~ 126 30-B- 10
ECIOMU SEM- 63 0B W
Eatesric Islands
EagON 7875 125 51-B
Ireland
£15t 50.490- {98 B5-A
E14DG 17613 103 bhA
EN] 16,023- 108- 44-B
FITAA 189,090 1146 55-8. 10
LISFIC {92447 833 558 10
France
FEBEE £77.286 1146 19%-C
FEEPQ 304,564 TIL148-C
FDIMWW 198,120- B3I5104-8
F&FYA 84,915 555 S0
FOINKX 75,896« 244-103-B
F1J0G 6,564 341. 68-B
FaBB B34 154 A3-B
EGAM F2.V6- 158 -8
F3BC F1,080- 117 G-A
Fa{xCl 16.695 105 53-8
FHIM ¢34 M 428
FEEPQ 19584 204 32-8- 4
ik TS 187 358 40
FD1NLX 153 52 168 40
FaDKY 133110 785 S20- 16
FaDK MBI F4 5B 18
FHTQ 26,004- 197 44 B 5
FVaNDX 230,340 1396 55L& 10
FeEQV 21201 M- 7B 10
FIQE 14460 130 34-B- 10
England
GIFXB 2,707.548: 332263 B
FISIK 1,084,332 1658-218-8
G4BUD 534,900 A55-198-8
GIESF 335,988 Tarisd-g
GXT 247,752~ 558-148-B
G3APN 41,152 512-157.8
G2HPF o 454 552-144-8
3R 128,190- -¥0-122.8
(G3WRR 61,560 228 908
GENK 56,133 #91- §1-8
{34ZME 2ETI0- 8% 54-8
E2HDR 18,525 - 115 5B
FAN G840 57 SG-A
+3HOE 3804 58 PMB 40
S40TY 513 1 B 40
BAKY 17.080- 148 40-B- 20

76

05T

GAUNY 32,289- 1359- 457-B-
GGAMXJ 165,516 087- 56-B.
GABKI 73,062 451- 54-B-
GH50XK (GACLY,op)

12,240- 120 34-B-
GISKW 205,713 1203- 57-B-
(33s0X 2180 481- 50-B-
GAARI 23,76D- 198- 40-B-
GRAKDZ 2298 199 34-8.
Srotland
CGMILYY 225,440- 5H10-148-8
GMAHLF 67032 265 B4-A
GMECHM 193,104- 1192- 54-B-
GMICFS 32,535 1. 4b.8-
Wales
GAWANYY 318,800~ 70B-150-B
AWSUCLIF (GAUCL op)

749,024« 536153 8
(GWIHGY 15,228 141- 36 B-
GWa 26,322- 214 41-B-
CGWABLE (G3WVG,ap)

280056 1667 56 B-
Hungary
HASNNN 1,161,888 1862-208-C
HABHW 667,584- 1216-183-C
HA3NU 428665 798-176-C
HAGNW 224 TPR2B8
HASKF 206,792. 5R8124-1
HABLM 166,402- 1021- 54-C
HAGXX, 113,673 421- 80-B
HARIAM 109,368 372 98B
HAIGL 100,1t6- 524-103-B
HAZRQ 48,840 220 4.0
HATML 46,560 194- 80-B
HA4DB 431617 217- §T-B
HAZMF 34920 194 BB
HARZL 33.642- 267 42-B
HATZT 11,316 B2- 46-8
HASAGS 22,239 193 29-B-
HABYA 26,190- 194 45-B-
HASBWR 11,220- 1 34-B.
Switzeriand
HASAGA 1,081,913 1329-199-C
HBaeQqU 196,500- 500-131-C
HE3AGH 174,636 462-126-8
HBZADD 168,176 424133 A
HBIDDZ 96.360- 292-110-C
HBIDFY 98 400- SUC-106-B
HBICOL €7.158. 246 91-B
HBORE 46,833 233 67-8
HE®XY 28188 162- 5B-A
HB9AYZL 9412 2. %8
HBIDX 56,448 384 49-C-
HBIDAX 14,148 131. 36-A-
laly
IKBFWI £18,496- 141-192.8
waLine 423429 899-167-D
12GVA 337,365 765-147-C
IKHP 95,880« 255.-112-A
IKAFLY, 44,500 178- 85-8
IKBFEC 19,432 96 84-C
VT asr- A7 -8
IKAGNK B0 G
g Al 141,960- B4h 56-C-
[QTLMA 10,368- 96 36-B-
WIALl 5,184 72 240
IKBADY 4680- 6% P4-B-
4™ #57,172 1478 58-0.
IK2GEN 142,725 865 5%
IK2AHB BYa20- 408 5B
|K4HLO 56,301 38% 49-B.
IK2EGL 190,350 1175 540
O3VIW 172,400- 1056 H6-C-
11XPQ 59,964 388 51-B-
IK1GPH 7402 BB 29-(-
Sardinia
15e0OMH 159,375 4251258
1SLYN 51,840 192 90-A
1SALDT 2442 37 RRA
Norway
LAEE 199,900 450-148-C
LASFC 188,136 diB-134-C
EALT {LA4BO,0pY

177.246- 468-128-B
LASVDA 45,956 162. O6-A
LAGWBA 15900- 10¢- 53-B
LA4BY 12682 9% 448
LASMP 1,200 25 160
L AYHW 24,852 218 38-C-
LAKPB B&l- 20~ 13-B-
LAadHS 100,842 BEG- 49-C-
LABDYY PR885% 215 37-B-
Buigaria
LEXTY TH6.090- 1355-186-C
LZIKNP 183300 47-130-C
LZ2JE 140,580 355-132-C
LZ20w 68208 232- 98-8
LZIKBL #1,400- 300 46-8
LIIKAZ 12 & &0
LTIYA £30- - 108
LTIV 123,462~ 722 5F-C.
LAG0 84,240 520~ 54
LZIW {(LZ1BP.0p)

130,836 1116 &7 G
LZIGN 17415 163 5B
LZTKKR 2978 64 18-0F
LI1KDP 148,680 &85 58 (-
LZ1KSP 147,406 663 54-C-
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LZ2AX 83,400-
LZIKVZ 76,140
Auslria
QEZIOS 253,524
CIE3RE 132,480
QESSLH £5.988-
QE7TSEL 896
QEHmME 46,224,
Flnland
OH1AF 1,398,687
CHEYF 1,002,988
HIPM 532,988
QH2A 648,806
QHeAP 613,200
CH4AH ATT B8
UHASF 311.892-
QHENEY 133.623
€IHaNM 119,867
CIHEMM 93,024~
QOH1Al 40,950-
OHINSY 9450
CHTMA 224, 448-
DH1AA (OH18Y,0p)
95,42
DHINW £, 064~
CHUDL1KAV 168
QHEMOW 219,744
OHENFS 80,676
QHBNVE 44.280-
GHSHZ a1s
QHERC 16,200
OHZEJ 15313
Aland (stand
OHOPA 78,957-
Crachosiovakin
OK1ALW & 422,250
QKRBFN LE1T,040
akivi YB5.017-
{QK2HL 154,540
CK2ARL 146,109-
TKIKZ 144,228
DKIMIN 133,140
DKIGS T8, 305
CIKAFON 110,214~
QKAYN 104,751
OKIMNW 49,600-
QK3CEL oAl O
OR1FGU Brrie
DKIDXW 3,538
OK1AX8 50,700
OK1DWE HY. 474
OK1BB 55 224
ORIXA A 240
ORATCF 2539
{K2ZPFP 39,990
DK1AJY 29,648
OKIFGS 37,590
OKIMZQ 26,219
QKIDKA 20,615
QKIDMA 78,182~
QK3CXS 26,730
CHIATFY 25,920
QK10ZD 25,308
LDKEACTX 23,561
ORKICWF 18,900
OKZPAW 16,200
K24 {6,972
OKZOVZ 14915
OK20N 16, M1+
QK1SJD 5401
QKIFIW 4,356
OK2KHD 3.39%
OR1JD) 2,040~
OHIKRY SE0
OKIDRG Jgd-
PRIDFP 1,728~
DK1JOX 90
OK2FD B3
OKIFGE ©,922.
0K28CI B5.938-
DHACEN .504-
QRITEC 3,402:
DkIcVI R.540-
DKIKAG 181,112
OK2PLH 42,800~
QKICMWP 42723
OK2BKS 22,137
OKZBWH 18,260
GKIMKI 15,984.
GRIDWU 15,444
[o.SF 4 14,805
COKIDHB 12.420-
GK1FKL 12060+
GKITHA it
OKABNZ 4,510
DKIMHI 824~
OK1AOW 4,347
QKIMWHN 2112
QK2EB) 2,108
QK1HR 1,536
QK1D0H 1,488
GKIDXK Z61-
CRIGI 139.603-
CHIBHV 1#7.280-
OK2EC {18,305
Q20X 62,700
OKZVK 17,544~
DKIDCF 13,335
DKAMKD 5,6
KINA 176.084-
QKTTW 19, 285
QOKRSG 19,204

556 H90-C-
64 45-Cn

571-143-C
384-115-B
234 §a-[3
62 288
221- 44-B-

20952250
1796-201-C
1532-205-C
1245-184-C
116175
H905-176-G
658-158-G
44101 G
353-113-0
323 458
195 -G

- 45-8

1336~ 56-C- 7

S91- 54-C-
T 28-B-
¥ A

1308 56-0-

498 54-C.

364, 40-B-
21 G

135- 40-8-

143 2B

B3 9B

323-250- T
1844-230-C
1571-208-C
422.130-B
44-113-G
404-119-8
AT140-8
355-119-8
34-117-B
331038
332-100-8
I 44-B
42 4h-B
273102-B
269-100-B
206- 936

236 ¥E-B.

w1- w-B
233 618
s 528
224~ S9-B
178
195
157- RS &
194-
165 54-H
192- 45-8
148 &4 4
161- 49-C

T2 S0-8

135 40-A
181 441
105
4 41-B
G- 31-A
44 3B
36 3-8
4 20-8

85- #8-B-

458 58 -
275 5%-8-

F2]
20
o
0
F-4)
20
@
)
0
o

154~ 47-B-
153 &0-G-
144-

141- 35-8-

ngr- 54-C-
2014 4G
297- 44-B-
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15
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10
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40
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i
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QRIVG 26,190 194 45-B-
QEINNW 14.688- 36 38-C»
QK2en 14,595 138 350~
Oh2PEG 10656 111. 32- A
OK2ZBHE §.430- 105 30-8-
LIH2BGR 3214 74 31-B
OK2ZBHG 5552 78 &G
DKIMS0 4464 &2 24-B-
NCIOHNP 4260- T1- 20-A
OK3yYoP 1,581-  #H« 11B
QKPS /12 B
Belgium
ON4YM 581,508 $234-148-0
QN1KFM 87008 2499 97-B
QNECW aness- 283 98
CINSWL 1911 4% 130>
ONAXG 43218 2%4. 49-8-
QNELO 23985 195 41.8.
ONSMT 1560 B4 30-RB-
ONTOE 14904 138 3B
ONSCW 4,752 5. 248
Faroe Island
YI0ON 163,944 1013 54-C-
Denmark
QZILO 1,929,098 2748.234-C
HZ4RS 62,892 Tid 1268
OE0P 58,743 183-.107-8
OZEUR 46,170 15 908
Q740G 41586 239 588
OZIJYN 13653 111- 41-A
CZIST 4216 5% 3%B
OLFTE 101,136 B0 86.C
OT2E 11,583 117- 3300
QTTHT 11,424 119 357G
CEWR 3975 53 2%.B-
[6F4:1-3.4 912 1% 1B
QZ4UN 84504 503 Hk-B.
QZTYL 28,380 220 43-C-
CZAPE 26,224 R4 A2 A
QZIMM 1092 3% 3-8
QEB BsH- 19 15-H-
QOZIKPB 42,159 2% 4TB-
OFRAE 2RES4- 226 40-B-
OQTIBUAR 23940 150 42-B-
QTFrAX 2 42- 1R
CIBE O M- 128
Natherands
PABCLN 381,270 FIO-1TR-B
PARXPO) 279.850- 5811804
PEACWL 21,7 5524146-B
FASFEGD 121,806 402:101.B
PRAJEA SYE44 JG-103 A
SMELQGEPA 43,584 2761138
PASADT £5,995 315 H1-A
PASOUA 61,508 203-101-B
PAIBTH SB44 223 V68
PAJCE 29,784 156 3B
AN 19,221 149 438
PAJCAL 12974 94- 46 A
PAJALY 11,742 103 38-8
PAIBEJ 11,025 7 488
PA3BNH 10.560-  £0- 448
PAJELD 3,768 T4 4-A
PAGPLN T.980-  ¥h- 3B
PAJECS 5,048, 58 29.B
FPAIBNT 3420 57 B
PAZABA 995 4 13 A
PAZRER 89 ATR KB4 53 B
PABLY 41,952- 304 46-8-
PAIDMH 2%,832- 226 44.81.
PAIBBP 11,340 04 168
PAZCHM 1050 % 148
Gwaden
SKBPC A52 SRE TS TG
SMECHU GH4,138- 1253 182-C
SM3EVR A8 1% 1191-173-C
SMBCCE 456, 450-  850-179-
SMBGEK 323,379 W1TT-C
SM3CER 225,554 B26-145-C
SMeBGG 15,12 p42-112-8
SMOBDS 180,972 457-132-8B
SKOUX (SMBJHF,0n)

180,414 H14-117-C
SMS5ARL 128,750 301258
SMETW 123,878 333-124.C
SM5RE 107,416 341-108-C
SMECLE 98,804 342- G0 A
SMsID0 77,806 273 958
EMSCAK G500 250- 6B
SMICVM 23830 145- 75-B
SMROFW 33.180- 158 Tu-B
SMECST. 27.540- 135 emC
SM7EH PRA0- 142 585G
SM7CIC 1800 30 A
SMEDC 15540 140 3G
SMEHVR 23,4500 245 458-8.
SMABVG £9,400- 200 45 C-
SMTTV 2a25 168 45-E.
SMIKMB 21,168 168 42-C-
SMSDUT 18090 104 45-C-
SMEMX THED- 95 2H-A.
BMDAY 4104 B/ 248
SMEBSK 55,695 395 448
SMEIMO 42525 318 45C
SMeLWH 17300 193 4B
SMAAS] A0 102 35-B-
Poland
5PIHC 92,302 319 868
SPAEML 28, 70% 265 9%
SPIBME 45,120- 188 80-C

SPIAEN
SPECIG
SPEELS
SPSFKQ
SPIDGO
SPIRBR
SPSELA
SPZFAP
BPEJXK
SPACVY
SPAA
SPYFCX
SP2AS)
SPRIGK
SPHCXH
SPAGFG
SPIMEY
SPEIKCEE
SPEHEK
SPSITR
BPSKVW
SPSDIR
BPIALY
SPASUX
SPILPR
sPaadT

Greeca

SVIRPISV2

Crete
SVRCRIG
{cefand

TEISD
TFICW

Kaliningrad

UAZFZ
UAZEG

24 870-
14,081+
5175

23 1%

FET AN
TR06S
55,554~
215
11,682
3,465
3300 50 FRG-
15 47
49545
20,084
12,075
10,178-
P
149,488 1089
TS
17 200
119,808
030
31,712

518 51.C
A% 448
36,564 277 44-A-
5,156 109 268
WALy V6 30-B-

2345 NS1ERB

4z.480- 177 830

21798 173 42-B-
EER-7 2 e

09,976 ETF104-C
22,440 187- 40-B-

Eutopean Russian ASFSA

LiZ4FWD
wazy
LIAGHFK
UABEED
UAAR
UZIAL
HIZ3AA

UVEHFK
LIVSDN
AW3AH
AAZVA
UVEAAD
RAIYH
UA1AFM
HVIAF
LvinA
UAIaBQa
UAdALI
UAIWFE
UA4RL
UVELEC
LA4ANZ
LIATTHA
UA1AUA
LIASNC]
UABYHA
UA3QIC
LASDAG
LLAA0K
AINDR
EJA4PMO
RA4A]
LIWeQE
AVEACT
UABLFQ
LIAZYBJ
LSWENY
RA4PC
UABLTI
HA3DX
UABHRZ
HAY

REZ30OM
UAaInJY
[FESLH
UASANOD
UASFZ
RAJZC
LIAJWE)
UW3HY
LiVIADW
UAZTU
LAHLA
UASANA
1JASHEY
HAOM
LABLIG
UZEHO
LA1AGZE
LIVALDP
LAANF

IJA4HNP
RWI0A
UABHPW

440,512
375,329
191,438
152,11
148376
128,400
11,348
ar 210
Bi 528
0,443
. ag.
71,823

B48-173- 1
798 157- 0
#02.106-C
FUTRT?Y ]
428 114-C
400-107-C
439 8%
06 95B
& 8¢
213 918
254-101-8
268 2B
62,575 285 #5-C
5018 301 FHB
GISIE 280
2250 60 BN
50,000
2,398
59,350
43,886
W5 480
33,185
12,400-
32318
19,058
&% 500
18,460
18,899
15,450
14664 75
10,824
10,788
§.936
-

[ S
26,340
21,546
17535
4720
10 540

213 #2.C¢

1381- 46 &
148 350
17040 120 34-C-
4408 BY- 2HCh

Gra 18 14-B-
181,956- 1028 59-C-
124,062 713 330
114,712 Gig- 58 G
B0.918 813 TG
56,500 =i
435/ 352
836 205
000
" S
19,400
16,146
15.583-
13975
14407-
11,328
4880 G
SR04
IP ALY
14, 364-
14,180
13,545
12.600-

FEBEEHEEBEE8BEE



Pedro, YVEPM, played 10-meter phone and
won from Venezuela,

Ukraine

UBSOKG 137,118 1321-186-C
RESGW €01,865- 1163-174-C
RTS5UQ 437,112~ B28176-C
LIBSIAN 294,450- 850-151-8
UespPaG 235,484 534-147-B
LBSCGN 207378 562123-H
UBSQKN 134.784- 416-108.B
UT4UZ 119,682 365-108-C
{BSGDF 118,437 407- B7-B
LIB4TWL 93,480- 328 95.8&
UBSEF 85,860- 270-105-C
URdLCH 81,640 302- 80-B
LYSTE 60,480, 288 70-C
UBsTN 508,509 187- 9&-O
vasLar 55495 235 7.8
UBsiEH 42840 170- 84-B
UBSKV 33934 206 63C
UTSLF 27900 155 60-C
RBSEKBIUBEY 24,072 136 58-8
UBSEPY 21,708 134 54
RBSJS 17,136 112 51-B
UB4QU 14124 107 44-B
UBSLFG 12222 97 42-B
URSIFN 6,812 9§ 240
AB5LO 5,520 92 20.C-
UT3UA ?4,552- 186 44.8-
LIBSZBG 12,842 124 34-C-
IB4LDD 10,266 118 29.B-
UB5SLGY 9216 8 3-C-
UBSREF 4850 75 228
Lyswa 3.243- 57 19-8
LBEMA 2,708 43 21-B-
ABSMA 134,160- 860- 52.C-
UT4UW 19,188- 156 41-C-
RESWR 18,720 160- 38O
JRSMOS 18,396 146 42-B-
AB5RF 17,712 144 240
UBSNEW 16,317 147- 37-C-
UBSJNW 16,188 142~ 38-B-
ABSFT 15444- 143 36-B-
RBEX0 14976 113 44.C
JBSVK 3264 &4 (7-8
JBSMMP 1.%81.  31- 1%-B-
JBSSBR 330-  11- 10-8-
JSWF 172,536 1027, 56.C-
FT4UX 82.467- 83% 51-C-
JBAUFT 20.628- 1H- 36-A-
JT5UL) 7242 M- MG
JUSIAP 1,632- 32 17-B-
JESZCW 134,655 95 47-C-
I57vA 51,6068 356- 47-B-
IB5CDX 20,708 177 3%-B-
IBSZEL. 9,000- 100- 30- A-
1BSOW £400- 100- 28-C
JBSF.JA 3174 48 23 A
byeloruasia

AC2CHR 21,188 528-12n.8
JCZADX 59,400 396 50.0.
JC20G BB,Y50- 445 50-(-
JC2CBR 3874 102- 29-B-
i2Alz 10412 106 340
IC2AGT 4nr 58 21.8-
IC2AT 1995 35 19-B-
IC2OL 121,863 829- .49.C
foldavia

040A 340,680- 035-136-B

40
20
b
5

i)

Doug, WDBAUB, and “'Goose”

Multi-two, CW world.

UO50AL 103,200- 430- 80-C Y42YNIP 33,600- 180
UNSONY 96,672 041068 Y2A8C 32,356 188
UQsON 92,115 345 69-8 YEATL 3,692 139
UQSODA 12285 (17 358 15 Y5BYE 25,704- 136
YREPE 22,794 M-

Lithuania Y43RS 22.260. 140
UP3BA 1,715,672~ 2508-228-C Ya8XM 19,866 154
LYZWR (UPZBIL,op) Y22K0 17,820 110
1,117,080 1805232 C YI4ZM 17,280 120-

UPZBOC 75680 290- 8B YFIVA 17052 116
UPZPAQ 14,850- 150 33-B Y3210 15,738 122
UP2BBF 14.382- 102 47.C Yzvp 15,207- 13-
UP2BPO 6075 TS ZF-B- 40 YZIEA 14,151 &%
UP2BEI 66,990 406 55.8. 20  Y2INE 13,794 121.
UPZEB 1,772 108 35-B- 20 Y22AN/A 15,674 1065
LY2WW (LIP2.838:1162,0p) YE1XM 5424 78
43,208 036 510 10 Y24HY 8,295 7%

UP25M TAME S17%- 48-C- 10 YWZONYSGIC  BASS 85
YBIZN 5,304 &

Latviz YaiLMm 5356 51-
UQLGED 20602 227- 42.8- 20 YBEVEIP 4,959, 57
UQ2GME 16308- 151 36B. 15  Y24HR 4212 52
Y21l 4131- 51

Estonia Y21RGIA 3969 49
UR2AD 474,584 953-165-C YHrZK 3104 46
RRZRW 6966 54 430G YREDM 2,880- 40
URZANG 10563 107 33-C- 20 Y6TUL 2850 38
URZAND 15206 146 37-C- 10 Y25DA 1914 29
UR2ZAHF 18,014- 157 34-C- 10 YSYE e 16
Y1 JH M2 13

Germon Demorcratic Republic YE6LG 75 &
Y4ZMK 2,117,424 2846-248-C Y2847 18 3
¥EavL 1,793 475 2G5T-226.C Y25TG 11,187 113
YZIAMIA 1,620,066 2365-235- YEIFGIA 7998 86
Y4360 484,592 896.184.C YI5MG 3702 &7
YEIXE 474,768 942-188-C YESYFIP 1,350 30
Y2710 421428 B12-173-C ¥28AL 513 1%
Y44ND 278,400 640-145C yasi 252 1
yeac 218,262- 484151-C Y2EF 3,950 25
YI5ZNIA 206,335 507-1395-B YZIWM 16,872 152
YAPWF 202,692 508-135-C Y54WNIP 15960 140
¥39ZH 162,192 436-124.C Y29CM 11588 108
YZIBEIA 157,245 S04-104-C Y23HN 10584 98-
Y4ORF 152.460- 591-130-8 YE7x 0260- 95
¥55TJ 132,804 ISF124-C Y2160 7,740 BB
YEASIYP 128,830 402-105-B Y2rGL 5E7F 7o
¥B6XC 115904 336-113-8B Y2650 6,809 77-
Y43TD 111,492 326-114C YRRCE 6430 80
Ya52) 104,133 2371038 YE5LN 5,480 80
YB2QH 101,115 321-105-8 YA2NL 6438 74
Y2IRNP 268,814 318- 91-B Y22UN £202. 61
YSEWG 83030 257-108-C Y9271 4248 59
Y22BK 81672 328 83 B YrrYH 4140 69
Y230HIA 79443 27% GT.B Y26WM 3822 4%
Y74%G 4476 254 03 8 YR4TG 3780 B
Yra5L 74580 2201138 YEGZA 2484 95
Y2368 59,840~ 240- 978 YZZIN 1,710 30
¥368C £6,629. 229 97-B Y2IXN 1,200- 25
YadU 62.379- 239 87.8 YZ3HJ 684 19
Ya12H 57810~ 235 §2.C Y24)A 55,800- 7R
Y24MI A7880- 210 76-C Y5221, 29,151, 237-
Y2gHF 46,585. 183. 85-B YBEWF 28755 213
YA2UK 4za84 198 72.C. Y37ZE 26,730 198
YZPYHIA 41,070 185 724G YZAKF 26592 Z-
YEIWI 40,718 1M 780 YREWGIA 1,865 1%
Y2640 20,532 247- 52-A Yatwl 9,504 98-
Y24YH 7908 162 7E-C ¥55%H B712- BB
Y2UE 36,360 202 60-B Y420 BE17- 8%
VITIM 26,262 159 76.B Y3TWK 3,386 51
Y36TI WA 172 70-B ¥510L 662 1T
Y32PHP 25426 164 72 B Y230 180,350 1175

29-8-
24-A-
24-8-
20-8-

268

21- A
230
19 A-
168
18
0. G
#1.B-
45-6-
45-8-
448
3-8
32-B-
3B
3B
2.8-
13-
54-C

Y32KE 93492- 636 44-C-
YZETO 53,018 376 47-C-
Y22PF 35,376 268 44-8
YADGA 22,800 150- 40-B-
Y2570 19,872 B4 36C-
Y24l 17,760 16Q- 37-C
Y2rPNP 16,986- 148 38-{-
Y21YA 16,758 147 48-B-
Y2870 14,553 147- 350
Y2600 12,240- 120~ 340
Y26BH 8910« 9% 30-8-
Y36V 8613 99 2-B.
Y23YE 8,180- 85 3%B-
YIIRA 7722 99 260
YE5PA T,176- 104 23-B-
Y2AIF 5,796 6% 28-B.
¥ 25MGIA 5,727 8% 23.B-
YIUE 5,024 48 21-B
Ye2xG 5% 58 1nG
YauGom 1820 30 18-C
Ramanla
YOBFR 23.184- 138 56-B
YOTBGA 14,628 106~ 46-B
WO5KTS 4,368 <& 26-B.
YODHC 3630 55 228
YOSAQ 3078 38 TFA
YosCUU 2,754 54 1TA-
YQ4DCF 2,565 45 1%-R-
YO3LX 2,084 43 160
YOQRAMG 2r- 3 B
YGIHP 42,979 251 43-C-
YOaDAF 13420 120~ 37.8-
TO4BQY 9270 103 30-8-
YOSALH 9200 96 318
YOOHG 8H- 27 11-B-
YO42ZE 14,585 136. 37-B-
YO8EZ &300- 75 2B-C-
yoaBaRv 4536 5S4 26.B.
Yugeslavia
YuURTY 351,960 732-160-A
Yiaay 172,995 6OV 95-5
YUSND 7508 291- 868
YU7RU 276 138 56C
YUZEY 15300 100- $1-A
YUISX &504 106 28-8
4ANIA (YU1EA.0p) 20,868- 188 37-C-
YUZVR 14,337- 177- #7-C-
YUTKM 1498 1t B
YTTA (YUTGO,0p]

20042 741 54.C.
Yo 118,844- 708 56-C-
¥T3QP 114534 707 54-Cn
YUiKko 08,120- 680- 53C-
YT2D (¥YU2ZTS,0p)

102,708 634 54-C-
YUHLS 8670 85 34-B-
YZIu 292.320- 1740- 56-C-
4NV 255,474- 1494 57.C-
YURCAH G744 12 29-0-
AN3E (YT3UT.op)

169,119 980- 57-0-
YUIWR 162,974 604 Hy-0-
YU3EQ 136.125- §25% 550
YURA 133,392- 794 56-G-
YZ3A (YUIBC.om

247,779« 1449 57-C-
YUTOR 240,812- 1434 56-C-
ANTW (YU2EU,0p)

174,788 1079 54-0C-

=11
80
40
A0
40
41
20
20
20
14
13
18
15

;e

0

+ WDSLLD, team-up to operate 6Y5L and win first-place,

ruzgu 148,180 870- 56-C- 10
rUISD 132,33¢- 802 $5.-C- 1D
YUIM (YT3FM,0p)

110,250, 750 53C 10
YT28 {YL2NK,0p)

18,002 757. 52C 10
YTIT (YUTUA, 00182044 516 53-G- 10
YU 19524 564 47-C 10
YUTSF 66,144 424- 52-B- 10
YZ1Z 60,088 442, 45-8. 10
YUZHB 50,388, 404- 498 10
YUVET 52,170- 310 4F.B- 10
YOIG” 13,974 13% 34.4 10
VYT2KK 2603 97 33B 10
ANAK (YU4XA0p) 8,867 107 258 1D
North America
Bahamas
N4RPIGEA 647,745 9982178
FRGVEICBA 163,647 957. 57%-B. 80

$ian Andreas and Providence

NBITIHKE 4052570 4195 22-
Panama
HP1AG GRS 373 125.C
51 Lucla
KJBG/JBL 162,116 1699-228-C
Alaska
NL7GP 2,354,638- J065-256-C
NLYOU -3 & 2B sy
ALYCQ 288,990 1690 57-C- 15
KLAUR 0,700, 738 S¢-8. 10
Virgin Islands
KVAFZ [NBOP,0p)

311,049 1819. 42.C- 15
Pusrto Rico
NP£XM 1,782 54 11-B
NOOM/KPS 21,860 1B0- 38-8- 180
Belize
VB1JZ (NN7Ap}

203,520- 53)-128-B
Motitserrat
VPZMW (N4MO,op)

706,926 1643- S8-C- 10
Bermuda
AlsVveg 342,684- 2004. 57-8B- 20
Mexico
XEZNQ (AA5B,0p)

554,739 3850-307-C

XEHGEAT 750,624- 1117-224-8
AERZ 15,300 8% s0B
Barbados

BPIX (K4F.J.0p
2,858,0689. 4189-107. 0

BPENX 836,784 1341-208.C
Oceania
Phillppines
Kesamua 860,535 1471-195.C
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NYET/DUT 427 7% 198
N7JIQDUS 3818 53 24.B-
Franch Pelynesis

FOSW HEO4F 207 TR0
Marfana Istand

KHVKU2C 509,168 1188-187-8
Guam

KO7P/NHR2 1,336,608 2016-281-C
NysMKH2 93,796 5% 540
KEEDX 187.587- 1097- §735
Hawaijtan islands

KP2ZZHCHE  3.081,720- 3368-305-C
NECT/KHE 2,455,446 3077-206-C
WL7E/KHB #AT 380 7E0-1268
AHBJF 40,870 AO2T-C
AHBD 38.840- 181- 30-A
VERQOIAHS 247800 1475 56-(-
AHEIM 17,588 143 41.B-
Ausiralia

VEEX 1,165,016 2052.186-B
YK2APK £83,750- 1250-185-8
VKGHG 5,333 221 S1.B
YK2B0Q 48,410- 305 548
VK4TT #3927 288 43-8-
YKAKA 112,385 661- 55-B-
Indonesia

YCIHOM 355515 8851970
YEIASQ 226,008 516-148-0
YBZFEA g5.209 238 11-8
¥ROEMJ 19.920- 166- 40-B-
Y110l 14.260- 136 35.B-
YBE2CTW 33,800 280- 4C-
South Cook Istands

ZKIXP (SM4DHF ap
26,746 663-114-C

Now Zealand
AL 1,240,932 1738-230-8
South America
Franch Guista
FYard 147 B 18
Ecusdor
HC2a tHC25L..OP)
8,800- 1825 46 (-
Arganting
LUTEWL 141,450~ 410-115-8
LUSDVO 2328 BO8- 52 B
Paru
[l ¥¥ 123,848 736 568
Arsha
PapGD (WaGD,0p]
5,194,216 5152-336-C
Brazll
FY2RLQ 89,523 M BI.C
Fernando de Narontia
ZYOFX (WIVALOD)
194,040~ 1155 56C-
Vanezusls
V108 45,565 293 45-C-
4MTA {YVTOP,0p)
93,333 587- 53-B-
YUEINT 137,376 48 54-B-
Trinidad and Tobage
vy 306,828- 1806- B7-C-
Multioperator
Single Transmitter
Africa
EASRCT (OHZBH,OH2MM,0p8)
1,523,397~ R237-227-C
Asix

14
1]

1

0
10

15
1%
14

L3

180

40
10

E

JERYRD [JF2EQCJIZKVW.JK2CZLJAZSCY,

JHIOMD.0ps)
31,550,925 23112260
JAPYAM (JHTGFO,JHOORW, JIICNL,
aps) 1,452 954 21432260
JATYAS {JHOMG,JA1-38353,0p3]
1,521,169 1841-203- ¢
JASYDS{IFALIR,JG3QB JHOLYC,
JIZKECY JISGAR, JJIRIBM TWT,
JMIKGY,cps)
951,155 J843-195-C

JATYRR {JATS MOM,OZWJHTVHE, ops)

1,776 36 S G
TAZAD {+ TAZS BU,DA)
94.470- 335 94-B

UZBQWA (UABSCDL,ON,0psh
1,507 554- 2454-217-8

78 L L] ES

LZOCWA (UAgs CAD,COL,
CDX,AWSCA Uwes CA,GN,CY,0ps)
1,581,766 2441-216-13
UTOCWA (UASCGA, UVECAF ops)
454,020 9401818
UASSJY [+ UASs SDA.SJZ)
254828 THI-11G-C
WZSOWD (UAZ-1455-233,-338,-339.008)
149,577- 683 73-G
LZOSXF (LUASs 81T SNR,-214-494.0p8)
149,112 4361148
LIZAKWT (UABs KCLKZ,UP2BMC.ops)
140,098 543 06 B
LZaOXL (UASs QEZ, £96-148,-098-206, 4898
2%B,0p8) 93840 394 BG-H
U9y (LAS-B903-1053,-1958.+ 18085 ops)
56,445 2685 T1-B
UZ9XUM {UAD8 XF, 008743, L08-972,0p8)
28860~ 148- &5-C
VASBWE [ + ops)
10,467 283 83-C
ULBLWO {UL7s LEB,LF 026-738,0p9)
157,614 482-108-C
LiLacww (Ul.‘fs CC,.CT -028-270,009)
30196 248 8-

Europs

DFORR (IJEGK,DL7s AEN. AKC ALM,APL),
ON,81.UX,0ps)
1,808,984~ 2297-254-C
DKTFP [+ DKTZT)
419,456- 1408-184-C

E17M (E13DP El4s BLDQEISFT,EIEET £l8s
ELGS.ops)
$,032,044 2846-238-B
F5IN { + ops}
2,727 972- 3393-268-C
GMIZAS [+ GMawWIn
71,145 #79 B5-B
HG1S (HA1$ AGAH.DAC,DAE,TJ,0ps}
2.873,034- 3893-246-C
HGED (HARs DR,DU,HG.NAR.ops)
1,166,539 1954-198-
HATKARA (HA1s DAM,DAR, X0, XU,ZN,
22.0ps) 1,048,300 1792-195- 10
HABKCK Haas FT.FW KH,ops)
519,537 1037-167-C

HAGKZS (+ops}
g6.500- 322-100-C
HASKDF 20,878 180 3%C
LZ2KIM (L2ZZMP, +op}
39,396 195 €7-C
QE1XTY {+{E4s 8KU,TSS)
1,048,746 1897-266.C

GK1KQS (0K 18 AYP,AZG, DC.DLE,DXS,ICM,
VKX.0ps) 1,270,752 1891.284-C
OK2KAD (UK2s BD)BGR,0ps)
&28,785 10151738
OR10FM (OK10RS,QK1-19973,0ps]
244,850 5531%0-B
QKZKYC [+ 0ps)
200,214 5811158
OK2KDE (0K28 BXD,-31846,0p3)
15,048 48 57-A
OKIKZA (OK38 AULCLM,YCT,0ps)
i4M6 113 44-B
CKI10PT {4 opa)
3528 49 24-B
SkEDB (SM5s LAM,PAX.PEY ops)
143,208 442108-C
SP22FS {+ops]
RUB,079- B13-161-B
LIZELWZ (LiAGs LV, 158-1184,.158-1336 0ps)
76, TS6 V306-182-C
LIZAHWS ( +ops)
SRT 24 11381720
UJZEAZR (UAGs BIPY).-101-38,UWBAL) ops)
448,546 977-166-B
UZITWE { + ops)
356,706 894.133-C
umwn (LFAds AEV 1781056, -1 781148,
385,760 516-120-B
Z:EAYFI {+opal
151.200- AQ0-126-C
UZIXWE (UA3S XAC,.-127-208,-127-216,0p3)
1£3.966- 428- 47-C
UZIAWC { + ops)
109536 652 560
UZWWQ (UA3S MHI.MHY,MHZ, cps)
NBS40- 280- ¥3.8
UZAYWY [+aps}
41,580 210- &&-B
UZBAXE { + ops)
32,868 249 #M-C
LIZ4RE { + ops)
40,810- 140 7%
UZAXWM (LA3s XBY . XCT ops)
1,485 3% 158
UBZIWW (UB3JM,UB43s JCF.IJR,JFV,0pa)
561,330 11341658
LBACAWWW (RBSQW, UASs {DU,-064808,00s)
465,612 $E4-161-C
UB3IWA (RBSILUBSs FZ, 10K ops)
328923 681-161-C
UBALWY (UB4LEZ,UBSs LJC 4077-1868.0p5)
PH2.850- 630-156-C
UB4FWH ( +ops]
107,835 455 T%-C

B4V {3 ops)
B5.240- 480 48.C
UB4WI [UB5s-973-3025 -073-4293 -T2

4328 1,65 211- 50-B
UB4IZH [ +op)
3312 46 MeA
UCTAWK (UC2% AUZ,LCQuops)

168,237-
HICTWWM ( + ops)

A3308 182 61-B
UCIAWP [+o0ps)

1427 2 -8

LO4OXW (ROSOR,R0S00,0p8)

11,780- 98 40-C
LMBYG ( +ops)

191,180 1080- 59-C

603 83-B

UPHBYL { +ops)
034 103 26-C

URIRWX {UR2s ADJ.RHF,RJARR 0ps)
1,728,385 2453-235-C
FIRCN {¥32s TN WN,¥N,ops)
455 G40- RI4170-C
¥H4C0 (Y54s ML NL cpa)
181173 431-131-B
+43CF (YR1XF Y438 QF RF ops)
170,952 418-136-5
‘(4GCA [Y23A, Y 45KA ops)
121,701-
Ya2CH (Y42x WB, ?9 ,0pd)
7 448- 158 76
Y37C8 {¥Y37s RB WBlBJJPE]
2h92t- 192- 456
YTAT {YTSEW.YU1:3BQ.0ps)
1,6844,300- 2436-225-C

363-113-B

ANZD {(NP2CG,YTZs DU VM, YU2s FKWQ,

ps) {202,146 2012-214-C
dN4B (+ops)  §77,160- 1320-171-G
YUZCC [+ ops) 863,462- 1271-174-C
4NZY (+ops]  BSO,700- 1205-180-B
YUTAJR { +ops) 251,282- 594-141-B
ANAY {vops] 153,384 M3 56-C

North America
JEAA (Kis LTAPJ WEPWG WESP 0ps)
2343505 3213-205-C
KP2A [Kds TEA.TKM,.0ps)
4,765, 710- 4742-335-C
XF2FRE (AASDP,NGPE,NFEH.op)
2/802,600- 3114-300-C

Oceaniz

KXEOI (NP2C,ABSK, WB5SOR, WBSSEH,ops)

2,194,995 2761-265-C

South America
FJ2J (Wis BiHWEF,ops)
4,381,746 43THIM-C

Two Transmitter

fizlz
SATYRP (UTPJIONIOZ op
1,163,884 1793-216C
Europs
ANAC (+0ps)
{150,289- 2973-231-C
SM5GMG ( + SMBLRR,SMBNSJ)
1,537,632 2p48-220-
North America
EY5L 'Whgs AUS,LLD,ops)
2,572,817 2087-297-
South America

HKIMAE { +HKIKME HIKTIMB)
155,886 19-124-G

Unlimited
Asia

JABYBY (JEBBROJHEs GFB.PNEWBR,

401DFGJREDHA,0ps)
2,484,720 3451-240-C
SAIYFG (SEVWBLJHONZN,)J20LZ,

Ja1s IDLRUR JP1s JFG,OGLJQ18RW,

apsy
Burope

12JSS [ +13s EVH,FIY JTCVHO
3.861,750- 4750-271-C

2,129,166 J033-234-C

YT2R {YT2F,YU2s DQHOIQ,LIMM,MF,

MY,0G,0H,cps)
3,781,804 4543-276-CC
Horth Amarica

WFSCAPY | + KEWW)
1,826,025 2425-251-B

W/VE Phone
1
Cannecticut

KIRU 2,608,801- 2167-401-C

K100 1047 456 1764-368-C
WIWEF BB 2505 T4R-256- 0
K1DD 532,389 803-221.C
KLSPE 514,488 TIEEN-C
K18V 194,580 L80-118-C

NIFAD 141,304 344-130-G
KEHVTH 137,670 353.130-A
K1AM 120.888 #7B-146-B
R 51,190- 161-108-10
ABIY 41652 178 78.B
WIDD 30000 100-100-C
KATUY 0376 136 T2-A
WAISHM 23994 129 62-B
H1EFE 2414 102 68:C
NFtJ 15,200- 100- 51-8
KHECPI 54 38 F1-A
KALCZF 4,356 M- A
NitL BH15 45 MR
KATING 7R 35 PG
WOPAN 1856 R 1B
NBRA 169,545 G35 39-C
WAGK 104,625 465 75-C-
NOTY 50,463 267 63 B-
WAINYU 14502 25 3B
KATZD 544,100- 1447-100-C-
KIEFI 1616 B4 1080
WHRIBKS 108621 H47- B1-0-
KAIADX 104,076 413 04-C-
WIHUE 7,755 V6 34B
WRIEPO (NT) 613 7 t2E-

Ezstern Massachuseits

NBBvi1 #703,550- 2410-385-C
K1VR 1518426 1442-351-C
VAGIH 1271, 727- 1273 333-C
K1CLN B0F 578 1012-268-C
M1AU 84678 BO2-R1ZC
WIKRS 324,768 S44-199-C
KAIDWX 271,440 4841950
N1FIQ 171,678 403 142-8
N1DEA 110,632~ 3621220
WFJ 83494 296113
WIMK AT 17D B5G
KILX) 32849 144 158
KB1RB 2r.126- 137 6B
WilHN 21678 B8 84-C
kBT 12972 @2 428
NiCLC BEE3-  H1- 41-B
Wik G594 13 41-C
N1FYZ 5880 60 268
WiJR 4329 X% 3F8B
KATIDR 3,174 46 22C
KAILSZ 2 18 158
NK1Z Bi558- azi- 938 20
NUIC 14,604 2386 3B 15
WirLJ H25% 2% 11Kk 15
AB1A 169,720 B0 BE6-L- 10
KA1LR 4115 405 81-8 10
WAIEOTY 46,842 2} -0~ 10
Ky FT.7RB- 188- 67-C- 10
Maine
KB A04.800- 841.200-C
N1AFG 182,106 453-134-A
N1GAL 79,104 256.103-B
KAIDZP 35478 182. 73.8
WAITRE o924 128 58B
K1uo K53 TEG103-C- 20
EATALI(NT) 28018 198 548 W
N1AHG (NTY 120 60 34-8 10
H1FUY (N HOFS 46 455 W
NtFDU (NT) 2052, Ge- 1%-B 10
KaINWLIM(NT) 1,855 8- 21-B- 10
New Hampshire
KM1H (KO2M,op}

3,299,798 2562.426-&
W1PH XQS534 987-204-B
KIPTF 45,540 185 90
KITR 38688 117- BB A
KAILMR 3510 39 A
WIvVY 45,065 185 83-C- 20
WaloL £2,622. 204 71.8. i§
KE1E 2777 B& B W
Rhode Island
WAZFTC 84,888 262-108-B
N1EKX 17,595 115 5B
WB/NRE SH00 40 300
KaMM 73976 148 84-B- M
WIRFQ 19770 102 45C- 20
Kivsd (6875 125 45-8- 10
Vermont
WISOH 130,084 373-132- B
WAIGUY 6668 87 J8-B
NiFHY €324 £2- 34B
KFTCD 5,688 & 2B
KAIFS 1,880 2% B
WaI1AGS Bg7-  17- 17-B
NJTJ 31950 213 900 20
EATRRX 4,230 47 3= 10
Western Masaachusstis
WiBYH 197,100 35-180-8
WIAUT 120,396 J1G121-C
2
Eastern Naw York
MN2BA 1,735,568 1626-356-C
(A A 1,881 560- 1730-324-C
N2ASF 238,874 A07-194-C
WB2EAR 101,268 291.11&38
IKF22y 500,804 162-101-C
K1ZM 4500 50 30-C- 180
K2IBW 22,190 195 58 20
WB2SPN Z4.300- 162« 5.8 16

N2AZS &2 857
WBZMAX TAST-
HYC-Long tsland
Ho2TT 259,57-
waMoy 183,087
KAZNWO 118.874-
HN2C 75,800
WARONG 41,910
NG2W 4,708
Ki2E #4,321-
HD2BwW 15,045
W2GKZ 12,480
WM2E Eh
WB2AMU 1,800
K2MFY 103,950
Nz2UN M
KIKTT 11,004
KAZRSJ 3188
Northern New Jersay
N2LT 28342
KR2 1950
K4BNC TR0
KIFMW (71444
W1GD 186.074-
WB2PAG 152,205
WAIDT 144 382-
WAPHW 143.682
WRA 114,578
WABLOA 1,758
WRNTU 50,030-
[Py F3378
WAAQY 18 085
N2COH 14,100
WaHCA 1Z.480-
WR2JTE 1,800~
W2FCR 1,350
NIAHF 8208
KGTEY ),780-
KIRWW 9945
K2PH 3,188
WaFFQ 18 868
N2AA Wazas
KaTW 209 815
K0LG 45 924
K2FE 15,972
Southem Naw Jersey
K2FL W12506-
ko2l 34,028
KF2U 1,480
WREGY 175,338
WapaLl 164,304~
N2GZL 128,232,
KA.00 111,756
K2HPV 58,637-
waepo 48,548
RIEWX 40,812
NZ2MR 37,082
W2EA T8t
WASVYA A2
KAKFO ir.228
HARYKN 6158
NPAWE A016
NZ2DN 5408
¥z 20,844
WaQKJ 17,955
NZHOL (NTY ,144-
WAZVSO 5,448

Wuesterm: Now York
A90,100- 1075-276-B

241 §9-8-
e 2.8

£16-207-C
3791810
302-12¢-8
203-120-8
162 45 B
1% 11-B
121- §7-C
W B
Y B
A 38
fol- g
w5 S-8-
144 50-C-
108 a5 B
4% 2B

2142.367-C
I 105 A
31%1680-C
364-167-B
A11-178-C
3551438
366128 C
AN-154-G
81245
158 67-8
143 70-B
44 88 C
0% 4
100-
BO-
-
25

WG

Eha
o5
44
102 81.C-
G0% 115 C-
T
172 BS-B.
122 42-C-

G-242-C
551-193- A
460187 C
382 153-¢
436163 C
274156 A&
2B 14-B
217 &H-A
174 93.C
79 7EB
142 47-C
133 4G
- e
%9 58.0
54 GB-B
B 3.0
53 M0
154 Ha-4-
133 4B
B4~ 32.B-
B 3B

77265 B
E19-201-C
ST 190-4
523205
477-t08-B
384 140-C
U140
248.100-C
2121020
- G& 8
210- B¢ 8
188 95C
187-105-6
5 90
18- 156G
133 70-B
145 50-B
L T B )
- 5B
o 56U
307 4L
268 T8-C-

w770
£35-188-C
431-300-C
183-107- £
183107 C
152- 458

2827 182 2AGT-382.C

waHPF

WALIUK 548,685
KEZSE 484,299
KAZAIT ¥38,580-
N2WK 121 545
Khavyp 269,028
KBZWN 151,280
wJz20 14,228
WE2T 74,400
WEPHT PR, 708
KK2E 58,758
wazx 54,180
NQ25 54,144,
‘WeTZ 52,605
WaFU 39,150
wall 28,782
WHB2ABD FRE
K2CF 24,780
WIFR 20088
W2OMV 18074
WaHG 12,800-
KR2EMU. £8.154-
WEZYQH. 02 244-
3

Delaware

KDZIO (E6,207-
ALV 301,740
KCARY 258 800
NAFDL LBTAL
NIFOL 743
KB3XD 3,320
Eastemn Pennsylvan(z
K300

N3P 2o
KOsV 643, 140-
WEIFYL 62,918
WaGK 261,087
WBICIW 231.680-

H0R-244-C
T34-270-B
£03-204-B
283173-C
498195 L

19
g

40
¢

10

10
10



NIED 207,234 307174-C
Waoy 175,338 352-153-C
W3ARK 172,820- 411-140-B
ARz 132, 342- 2r4-161-C
KBars 101,268 291-13168-A
W3KY 90,360.  251-120-C
N3IEQF 0089 251 93-A
W3EHZ 63,360 220- 95-B
WIEAN 26,972- 156 79-C
NM3E 21,420, 119 80-B
KA3L.CF 20,358 117- 58-B
WadiR 8,190 €5 42-8
K3lE &118- €6 41-8
®Ca0s 4200 sD- 28-B
NQ3s $. 425 25 19.8
NIBNA 12384 05 45O
K37PG 4,696 51« 32-C-
HIZLK 124 497 47T BT-C-
WEIFPA 26602 332 77-B-
KASSIO QY0480 784-115-C
KASPLC{NMTY  251,664- 748-112-B-
KJIR 181,272 581-104-G-
AAIMD 58,362- 274 11-C-
KAZPDY 24970- 45 228
Maryland-DC
K320 2,401.510- 2285-362.C
KaNA 1,579,923 1509-349-C
N3 $66,832. T84.241-C
wWalll 548, 1A8- BIG-210-C
K3ws 178,7M2- 359-165-A
WA 112,862. 281-134-C
W3HVM 108,032- 308-118-C
Kawx B81,840- 310- 88 C
KO3KX 53,856 204- B8 A
k3Dl 22.230- 114- &5-B
WH3AVN 21240- 112- 65-C
WIFQE 21594 118- 81-C
WIEE 16,500 100- 55-B
WICPB 11,189 ¥3 51-B
WaTFA 8,235 61 45.¢
KAILKG 6,090- 54 35B
WASYVT 3,150- 4% 30-B
KE3Q H08,158 1427-118-C-
WAJEEE 20,735 187 53-C-
N3EYB 12.792- 104- 43-B.
WA3SQU (WHIDT,sp)
62,208 288 72-C-
NIFYN 22.344- 152- 49-8.
WH2BZA(NM 10878 B2 43-8-
WIGN 2425 39 25-C-
RAZUB 3.428- 2B 17-B-
Western Pennsylvanin
KITUP (K3LR.op)
3,508,800 2924-400- (3
KazDs3 915,876- 988-309-C
KAJROX 54,302- 237 H2-8
KCEXD 30222 138 T3.B
K3LA 12201- 83 49.C
Kaua i1.739- 91 43-C-
N3FAS 26,712 1589 56-Cv
WIFSR 279 i 4-H
W3IKHQ 64,242- 258 HA-C-
WIKWH (K3RYA.0p)
£3N7-" B1- 20-C-
KAJUAY (WTY  1.295- 27+ 16-B-
4
Algbama
AALE 426,756- 671-212-G
N4JF 348,840  570-204. A,
KE4BM 346,302 383-198-C
N4UN 138.096. 336-137-C
KC4zv 82,080- 3¢4- 90-B
AALXM 6,360 5% 40-C
KB4LEH 1,687 23 23-R
W4LYC 81,881 337, BlDx
WAAVER 120,725 525 H3O-
Gaorgia
M4FD 1,018,800 1415-240-C
WX4G 456,729« 637-238-C
K4EZ ~ 396,891- 633-209.C
Wabxi 319,968 526-202.C
KATWR/M 246.,330- 483-170-C
KF4Ct 199,698 401-186-C
WIKTB/4 132,126 3651-122-B
NG4l 102.386- 322-106-C
HABAL 96,432 287-112.C
N4REE 79,580 241-110-C
AB4HO 18,881- 111- 57-B
wiaUYC 14,076- 92 51-B
WAOWY 1Bz 128 48-C
AB4LX 4,368 52 28-B-
WEBANMA 21,420 140 51.C-
KX4H 432,054- 1143-126-C-
KJSFW 109.200- 455 80-C-
N4PN| 52,2680 268- 65 C-
KB4I0S 19,950- 133 50-A-
KB4BEBCINT) 12035 135 47.8.
Kentucky
NiGL 693,080- 3082550
WE4FOT §65,058- J5%-154-02
N4BOC 15380 90 478
KJ4ND 4,320 48 -8
KAV 30846 194 53-B-
KBAYJG (WTH 13524 98 46-8.
North Caralina
HaaNY 167,520- 1040-246-C
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15

0
i
10
]

i5
18
16

10
19
10
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WENGO 451,597 V01.229-C
4TI 134,338 399.154-8
WDAOHD 900D V5 kA
KdHJJ 27,180 451- BO-0-
N4X0 1,040 924 40-(-
N4ZC 64,701 275 O
WG ¥1B47- 337 TG
K4GHS 61,716 278 74.C-
KCAFGG{NIT)  26,871- 169- 83-B.
KSLZT 3444 41- 28-B.
Karthern Florlda
WC4E 773.415% 1011-255-C
KEARY 191,484- 384-162-B
WANWKQ 183,020 380-143-G
RCACSD 145,044 316-153-8
wetsn 68,973 21%10v-B
K4Jov 4,437 51- 29-8.
KaXS 806,57 2317-127-C-
KAQZO 30951 181 57.B-
KC3APJ MM 9,477 Bl 39-B
South Carolina
K4¥YL 1,606,944 1762-304-C
N4UH 1,012,988 1219-277-C
WIVT 564 890 74245 C
NABPP 177,290- 365-162-8
KawJv 78500 263-100-C
WDaBHM 73316 134 568
Southern Florida
H4MF 249,390- 480170-C
KF4MA, 180,588- 404-149-5
WA4EMU 167,138- 379-147-B
KO4.; 103,875 2771250
WikarF 84252 23B118-C
KAqUBC 75,788 236-107-C
K4GKD 71.928- 222.108-C
kD40 60,525. 280- 75-C
KITN 58,560- 160-922-C
KMald 34,272- 136- B4-B
W3IDHN 8,352 5B 44-B
Wark 1G.647- 91 39-B.
KB4YA 337,995 {015-111-{-
Wa48BH 104,07¢- 413 84-B-
KB4RAC 5856  61- 32C
Tennassee
N4ATG 856,9214. 1128-251-C
KalivH 33,234 561-198-C
H&JHT 242,488 202-161-8
F4YPX 27,405 145 63 H
WAAY (WASTZU,0p)
5,130 57 30-¢

Wa2wz 40,298 184 73-C-
MNaZZ 29,720 985105
Virginia
#X3Q 1,634,319- 1607-339-C
WaYyY U76,89¢- 1272.256-C
KJVG 453,222 €93-218-C
N4PMG 271,284 481-108-B
AAJLL] 249,237. 458.101-C
WATMN 231,245 4431740
NammM 196,320- 409-160-C
K2ZADEW 130,800 4Q0-102-C
%2 7. ] 130,032 258-168-8
W4LMJ 19980 282130-C
K4FPF 93612 269-116-8
AALYT) 54,102- 262.107-C
Wawag 73,188- 228-107-C
KB4ROW £3,133- 199- B9-B
wWiwTa 48,893. 167- 93-C
WA4AFHQ 43,326 188 B7-A
NBNSM 38465 143 85-C
WAKMS 25,359 107- 79-C
AALYZ 25128 125 67-A
KC3YD 13.18¢- 10f- 60-8
N1AME/M 86 21- 12.8
WA4YBY 24,462- 151 5&.C-
W4DR 3218 @7 NG
NaxD B6,360- 318 -
WA4HOT 4050- 50 27-Ca
NAPUV {NT) 7880 70 33-8.
5
Arkansas
KC5TA 368,424 602.704-C
AASCY 102,368 242.141-C
WsRZ 74,928- 223 012-C
WASVBE 495,235 145 §1-B8
WSEL 018 145 68-C
KSUR 1.764- 28 21.C
Lauislana
KENY 54,924 199. 92.C
WASIwWU 10,653 6 538
KNSY 16,484 5B 53R
NSNJT 8,345 1. 4B
WEWMU (KESFI,op)

£87,250- 1566-125-C-
Mississippi
WAsQYL 133,416 327-135-8B
NBDTW 94,743 319- 9g-B
N5ICQI 47,241 191- 87
K5MK 389,373 1093-108-C-
KBSIOM {NT) 16,148- 117 46-B.
Hew Mexico
KIgL 823,410- 1307-210-C
WARVAL BATS 79 29.G
WS50 B1174- 526 83-C-
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North Texas
NISM 802127 769-261.C
NEAW - 458,816 614-248-C
KD5G0 F26,106 549.198.8
KA4GVL 05,242 433.158-8
HAsW 190,806 413-154.C
KGENE 08,174 zug121-8
NV 06588 258-112-C
AASIE 78,375 275 95-B
NELXD 42021, 151- 87-B
AASEG 842 186 79-B
KG5QL 70 13 -8B
AABAR 19.602- 121« 5.8
WHAE 18,306 13- 84.C
WWEL 8§19 59 47-B
KasoT 8160 B0 34-C
KeWwxz 231- 11, # 0
WHSZ 2,700- 36 P5C-
NZEM ar 3 38
ABSD 047 211 63-B.
Qklahama
WaRRY 513,648- BUB-246-(;
NEJKN 115,504- 354-112-8B
WSUXR 49,781 171 9B
KESIN 35,784- 142- B4-B
WYsS 12672 46 44-0-
South Texas
NRSM (WN4KKN,op}

2,191,068 2012-363-C
KEDB 142,830 345-138-C
WASIYX 129,918 367-118.8
KASWGL 85,932, 231-124-H
KGEKL, 1,887 151- 39-H
KASPVE 16,200 100- 54 A
KG5LM 8,858 74 39-B
WEBYEA 8,084 64 428
NEKAE §,¥71- &1 3-8
KASN 3,198-  41- 268
WSELN 2,772 44 218
KCBCP . 367- 269- a1 ¢
WBSRUS (N/T) 40,077 219 6.8
West Texas
KDSIA 271,212 S0R-178B
WEVGX 180,080 3681454
WFSE HB,640- QB0 430
waslDx 134379 bET- 76-C-
NEIMO 26,364 169- 52-8-
]
East Bay
K&siK T2%,195. 865-201-B
NBEK 419,200 880-155-C
WeFgd 3531,360- H10-182.C
KaGMY 32,835 198 53
NESHT 25821- 151« 5B
WERPY 1,302-  31- 14-¢
Las Angeles
KGEID 343800 SYEEO0-C
Naag 227,340 421-180-B
WeMFC 192,666 384-163-C
WECN 68,278 251 uZ-A
NEEIP 88,115 239- 95-B
WEBY 59,292 244 Bi-B
KBICS 41,184~ 156 8s-B
Wakre 36,480 140- 81-8
AASMC 25803 14t 61-B
WRBENFD 17,802 129- 46-B
K5KTI6 18,315 185 33.6.
WBOK 23,100 140 55 C-
AlGT 14,255 144 33-0-
Orange
kKEB3U TA14 27 9O
WDEEWG 83,147 217- 97-8
WASFIT 27666 159 8B
AAGIE 18876- 121- s2.8
WBSQTI 4.347. 6% 23.C
NCsU 16,870- 194 20.G-
NMEL 14,318- 111 43-C-
WEEDFA Big- 25 8.0
NBAW 105,294~ 763 46-C-
Samta Garbara
WeLIM 250.800- 418-200-C
WASFGY 3567 515-131-C
AABER 12,168 104 308
NeHK 10,874 9. 38-C-
Santa Clara Valley
KRHNZ 1,070,055 1658-215-
KBBGV 244,620- 540-151-C
KeRQ NG5S 432-161.C
KECXT 187,754 383 146-C
KBITL 154.082- 3ir-162-C
KBMA 139,200- 320-145-C
KGRAD 119,238 334-118-CC
KEsQT 101,780 290-117-8
WaYVK 29,305 295-101. A
NC6S FATI0- 265 O04-A
WEYHM 46,484 176 B5-C
WeFGD 44,082. 158 93.C
HGaWU 27342 147 62-C
NEKZY 18,645 113 55-8
KGBXF 15.91% 102, 52-C
WEFDU 12,324 79 528
KIGYE 11,520 80- 48-C
WaLs 10,836 86 42-C
KGRAM £300- 50 4000
WaPLJ $,100- 68 25-B

18D
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WODEEKR 51,678 318 54.B.
KCBEQM (NT} 18612 188 33.B-
K&X0 5925 70 25.8.
KABING 3,306 38 29-B.
WABBWT 42 FO-a ]
K86MTT (N 12 2 AR
San Diego

NBADK 247,476 503-164-B
welIGF 142,128 4z3.-112.8
KM 55,500- 1B5-100-B
WeLUN 27,531. 161~ 57-C
KENA 17,574 101 56-&
AAGMN 11,438 103 37-B
AAREE 1375 40 258
WeBZE 3045 35 29-C
NEND 258,762 854-101.C-
WaPL) 229,830 8315 94.C
WAGTKT 4602 58 26.C.
Wehvw 2,540- 43 20-B-
San Francisco

WeBIP 170,739 311-183.C
KBILM 62,244 1821148
WEPN 42147, 223 63-C-
WABCTA 2592 36 -
San Joaquln Valley

KaABBIM 211,076 BI18- 168 B
WWED 234,228 524-149-
Sacramenta Valley

NeJM 23,940 140 57.8
NVBO &8,726- 59 38.8
NeQCwW 3900- 50 268
KHEDWWE 150.390- @90- 774
NEQRZ 22,755 185 &1-B.
i

Arizong

KETY 5,924 333 7E-C
NzZro 40,540- P05 66O
KDYXO 33078 148- 7.0
WrYSs 15,741 98- 53-B
NNZF 9918 58 57.C
N7GLT 5506- 64 34-C
HEFM 3908 42 41-C
KX7J 8,964 83 35 C-
WN7) 32,424 183 55-B.
WTAYY 22,572 171, 44-C-
Eastern Washington

K7IG0 156,600 435-120-8

KYEFB 17.286- 93 ea.¢
wrLGe 16,068- 103- 52.C

Idahe

KETAT 11,340- 64~ 456

Montana

Koruo 235487 4541710

KS¥T 152,544. 454.192.C
KC7UP 147,241 409-120-17
WEALD 22,329- 155. 48.0-
KrABY 41378 308 B1-C-
Hevada

KF7RO 107070 430 SR

WBYSBY 106.110-  262.135-C

KC7DB 52614 158-111.8

KZaHT 45,675 203 7R-B

KBYGAP (NTY 11,563 99- 39-B-
Oragen

NTAVK 564,483 1053-177-C

WiYAQ 4948,168- 814-204-8

VIGUR 117,453 32-119.C

KEZGI Ta 844 252 99.8

WYEYE 30,600 336 5B

WrMP 18,576 B& 72-C

WTQK 9,450- 75 42.B

AlTB 236,844- 731-108-C-
NK7Y 176,532 626 94-C-
KAGVrT 10,182 94 35-C-
WYEL T 764~ 2052:114-C-
NITT 312,438- 1211- 86-C-
W7TTRE 7.035- &7 350
KSMM{T 173019 730 24-0-
ltah

WE7B 367,632 B51-144-C

W7HS 234.330- 535-146-C

KENS 183,060- 452-135-8

NYVTY 104.532. 287-324-C

Western Washingion

NITT 1,093,715 1482-248-05

KYGEX 148,104 353-136-G

NN7L 118,532- 332.117-C

WIWML 105,090 226-156-C

N7KZIN 6,895 288- B9-B

WrQaN 71,823 269- 89-C

MNX7K 56,019 263 71.C

W7BAY 48,452. W7 B2-L

%01 47,784 181- BS.G

NTLOX 46,850- 220. 71.B

war 34371 M- GG

K7LLI 33,000 125 88-C

KLt 20.520- 114- 80-B

WPKT 19,116 108 58-C

KOG 14.859. 127 38-C

WAH 11,766 106 37.R

KA 1 200- 265 168

KTCw 2009 33 21.C

WninQ 25011 143 59-G-
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WrWa
WAYSTA
KIQQ
NBYN
w7l
wanvup

Wyoming
KrMM
NGTO
WCrs
KETM
we?7|
WBerK

8

Michigan

WETWA
WBESFF
HAKUH
Kacy
KB0OSF
WweEGH
NBCXX
NEST
KEBNR
WaTIQ
NBJCQ

Ohio

WEIKIX
NBATA
KDBIN
NGBV
wazeq
WaUPH
KW8N
NBAGU
WABAGH
WENPF
N8IJC
WaDwWP
WBRHY
WaxT
WABY
KF8K
NGBT
WDBLLD
WHFN
WBIMF
KBSAKW
WDEAJE
WBEMIP
WBCGE
AFBC
WalDM
walq
KABWEQ
KABZEP
WDsKTM

Weat ¥irglnla
WATN

Kool
KBSAOB

]

Ulnois

weaz
walL,
wnadGic
KCaum
NaJF
WALNQ
KAGYMY
NIAEJ
K4xu
NGIR
NaFwWM
KEgMJ

WaCA
KIPNG
WDaGGeY
WEHIGKA
WBIOTW
KR3G
KGaz
KKaL
WONB
FIMDO
WeYYG
NMaC
WOlRZAMZ
WONUE
KAYRTY
NIGEXW
WIREC

indlana

WARE
KBaC
WAINPM
NeBviw
AGYS
NXgT
KDgHT
WBIMIN
KACLD
walpi
KavQK

KRIBGY M
NXxaBs
NSHOV (NIT)

Qctober 1989

685,160- 1928-115.C-
19.680- 180 4101
184,800 770 #0-C-
54,780 415 440
22418 159. 4% (-

1296 27 8.D-

47%,383-
31,833
13,6722
3162
Y64

36

751.211-C
M- 0-B
T8 56-C
A4 F1= A
18- 1B

4+ 3B

747 474
6,332
Py
36,450
31257

4.4950-

453,200-

251,326
19,278

4550
3,480-

962-259-
174-108-
174- 86-C
150- 81-C
151- 688
50 338
£44-100- G-
ARG
126 51.8.
St 13B-
40 29-B-

1,515,311, 1587-331.C
557,837 661-208-C
175,850- 491150 A
148,680 354140-C
134,505 305-147-C
134,493 353-127.¢
119,40¢ 396 100.&
99,840 e8¢
BY,420- 235324 A
06,184 252-114-C
58,203 223 87-C
£1,450. 17% 98-8
38,808 154- 84-C
2337 127- B
24,300- 100~ B3.C
22,235 108 668.8
12,822 66-C
17,490- 55.C
17.424- 66-C
17,136 102 56-C
14,040- 45-C
13,R60- 44-8
1215 5-C
10,290 7
4,320
1,980

663.
7T 180
4,263
904

4.
L8

142.080-
4.500-
Elr

4701280
S 30- 0=
5 12-B-

PB1-242-
635193 B
445-196-€
340-156-C
354-140-B
318-154-8
280-130-B
0-113-¢
165 91.¢
142 §7-B
124 T8 B
80 56
5 4nC
50- 38-A
49 22-B
3 2r-8
20 14-8
# 3C
15 12.C
B1- 41-G-
W7 70
576 95-C-
A81- 47.C-
140 58-B-
116- 42-B-
35 14A
65 17 15-B.
e 1 9B
147 7. %B

571.692-
359,951~
264,012-
159,120
148,680
146,918
109,200
105,090-
45,045
7,062
29,616
13,200-
7,134
5,700-
4,704
2916
B40-
4371+
S8
9,463
8272
164,160
94,221-
24,360
14,868
1,388

2,010,060 1718-3090-C
444,150 705-210-C
311,952 536.194-C
275,094, 493 186-C
183,814 399-162-C
101,625 #71.125-B
99,035 252-191-B
80,343-  237-113-C
128520 420-102.C-
45605 274- &3
26,727 151 53-C-

15896 104 428
7,308 58 42.B-
2079 3% 21-B-

16
15
10
10

1Q

10
10

40
v

10

30
B0
40
15
10
10
10
1n
10
i
10
m

21
#0
15
10
10
1o

79




Oscar, LUSDVO, operated 10-meter single-
band CW to score first-place Agentina.

Wiscansin

WIDP
KROSH
WESR
NGIL
WHGXH
WEsV
waxT
NRC
WeBcY
WRICKY
WaYCM
WASTIE
ERYNE

KSCAN
\WHAIH/ (NSBSH,op)

255,840 BA0-184-C
53880 4UB.170-C
206.348.  407-169-C
181,929 407-149-B
132,056 406 T4RC:
140.788- 3E-126-C
1174507 20-125- B
1R2270- 270-127-8
STBEE 207- 98-C
SEAEA. 1P GG
TA0 G0 498
3741 43 298
55,160 234 OO
112,491 £31- 81-C-

F52,054 MIN-114-C

i@l 127,588 508 #r-C-
WASCDY 112.050- 490 83-C-
WaGHL GRY2S 25 iR
4

Colarads

KRGS 684,087 1091-205- C
WBG0Q 152,118 478-127-C
KEGAS 92,313 E/INTLC
WRGOR 85623 229-128-C
HIBOL 35793 M- $1-8
WBwWJ 36 880-_ 180 BI-(:
NYoR 29.400-  140- F0-C
Eved 4,880- 416 8O-C
yr e 2M.282- 1046~ 89-C-
kaMwmMB 94,185 483 65 (-
NEEN] 40980 245 GG
KARFPI 0912 184 he-B-
lown

WOEJ 366,000 S81-210-C
KIRG 2220 &&TRIHG-C
WePPF §1,396 228-119.C
WEMIN 42,705 195 13+C
KT 31,647 137 A
NYDV 17,400« 10¢0- 58-8
WARDCS 16,677- 108 hi1-B
Kansas

WEZA JI$066- 6N-182-C
KERG 295.680- 440-224-C
WEBBYJT 124,262, 224-126-B
avxu 55125 175105 C
KHIEW 1862 114 BLL
WEWPL 13311- 87 $-R
NEFMR 9.120- 78 408
NEHYG Hhare S8 3B
WOBE 170 5 198
“EEBXF E24 16 138
Kbgl 101,100 337-100-C-
WDIFTZR N 4.410- 4% 0B
Minnwsota

NPAT H16,627- 71087258
ACOW 240,975 4551758
welc 6,346 ME117-B
KBBRCWV T B3I B 94
KepUI Hs0d- 227 ad-A
IVONGE 51406 183 848
HSBT AB402- 161 84
IR 29346 134 TR0
Wikl 25,764 1i% YRC
WORXL 22,116 9f /610
80 119 £

20
15

i)
10
10
in

i
0

Rick, KJ8G, gave St Lucia out as a
muitiplier as KJ8G/JEL on CW and JELEN

on phone.
wae CXTEN TR Multioperator
Klge 18207 118 510 20 gingle Transmitter
KAZZPP 42066 342 41-B- 10
WBOGGM 32538 167 S8B 10 0
KEYR (+ KBIWH,N1DY))
Misaol
Missaur 2,661,775 2055-435-C
WORG 2,601,042 2126-388-C KT [+ KATC,NJ2t)
WePKQ 105,78 261330 185,200 1630-380-C
vesgl 2474 23 898 K1IU ¢+ NS11) 1,614,282 1503-358-C
KMBL a0 fre 95-C K1KA [+ WIHNZ)
NEoB B30 i 39-C 1,049,380 11143140
NECEE 1218 2 148 ARIA [+ NET) 629,066 1016-272-0
NEJMT 756 1% 148 KAUGN [+ NET) 694,05 785-291-C
Kagp 243§ &5 KATTWF ( + AD1G,N1CKNNB1Y)
WY 15,120 105 48B 10 SO0 PI0318.5
wapall 387 53 2B 10 rz)ions 50.060 ORZHDC
NATZ (+ NET} 374415 5452291
tarth Dakota NOT (+NET] asods0- 708165
HMON B7.578- 31110 WIBK [+ NET) 212,108 $13-172-C
RARZFXIM 17.304- 103 36-B AIBE (+NET) 210,120 4318170
KGIED { « NET} 181,285 5£5-107-C
Nebrasim
s KBIW (+NET} 126,096 N6142.C
KesSCM 418430 GU2-208-C KIGW [+ NET} 125532 A17-132-C
WIAD (KAISFLKMECNIS NOIUWIWAC,
South Bakota WAIVEK WATVPE, WAZKFE ops)
KEDDV 184,704 416-148-B 116,180 320-12¢-H
KDOEE 151,686, 31&158.¢ WIYK (+ RIFGX) 20,888 131+ 738
WBACT 102,600 A00-114-C KUN[4+NETY  22311- 111 6C
RCYE ALe- 170 668 KBLTIT (+NET) 15223 94 54B
WEWUU 72515 135 63-C NKIF (+NET) 3,74 §& 28.C
WROGH 16,280, 105 52.B 2
VE

Maitime-Newloundiand

VOIMP 2,212,995 2021-365-C
VO1AW 42,788 176 81-C
VEIDX HBIKO- 56 20-A
YEIGS 05,293 353 BLC-
Guehac

VEZAYL 457,602 661-224-C
YE2MT 5,841- 56 3G
VEZFU 189,720~ 120« 42-B-
VEZFUR Bg2-  21- 14-8-
VEIEW 2,085 145 51.C-
VEIWAT 40,808 223 #1-C-
ntario

VEIBXY 147,798 206-161-C
VEZAE 3 11.040- 20 484
VESTIL 1058 75 418
VEIDOMU 2088 26 240
YEINYT 4437 51 2%B
VEJICR 250,265 784106 Cx
WEIGRA 21,656 157 46-8-
VEBACE 5226 &N B¢
WE3ST 36,600- 200- 61-C-
WE3NXQ 23 560 170~ 560~
YEIEVZ G006 75 3G
WEIVET 4384 B 4B
Manitoba

YEdJk 150,288. 496.101-C
British Columbla

VESAASY 457 662- Y166
VETXC 131,544 406-108-B
YEIFPT bR - )
VETEIK 244,098 1146- F1- (-
YETEKS e s oA

4l)
20
i)
10

20
14
15
15
in
10
n
0

o
14
ta

K2NJ { + KOE0,KU2C,NR2HY
{,8586.904- 1752-358-

NZSS {+NET)
WEZK (+NET} 508,.607-
N2YW { +WEZR)
wHSAT-
WM28 { + WMZV
205,605
WAZIKL [ + NET) 332,080-
WUl (+ NIKF) 313,431
KITD(+NETY 146,746

3
AMK {+ WD)

955956 1168-2668-C

£83.243-C
BHLZPT-0

B27-205-C
H10-176-C
547-193-C
A1 142- ¢

297,025 2331425 C

WIBGN (+N2NT)

2,869,590 2333-410-C

KINZ [+ KAIMND, KU1

1,341,324 1406-318-C

NN2O (+0ps})
KaZA (+NET) 64465
H3ARK { + K3IE,KBIMM)
751917
K3ANS « + K2BPP K3YD)

463,540- 1010-318-C

£85.303-C

93-2RE G

348 884-249.C

664,
WASLFY { +KAINJA,KD3LGN3s CHILFTI,

3.2, WBIEPW,WCER}

G401
KAND (+NET) 297,680
NARW { + KDIHX NIHW)

288,036-
FAYGU {+NET) 251,550
NAZH ( +K3IE) 200,772
W3MA (+NET) 132.192-
WAILIZ {+NET) 113,544
NKIU (+NET] 52323
KA3F (+NET) 46,405
AA3B (+NET) 96,705

we-ATrC
451-220-8

50B-189-C
$30-195-G
396-169-C
B
249-152-B
183.107-B
147-105-C
155 M-C

winning station,

4

NAKG { + KCAZY, KU4SNEAL WA4BPU)
2,124,000~ 1888-375-C

ABAMG { + KE4XOW KC4s EFHER N4OWL,

WF2E) 329.940- 585 JHH-C
WAIUN {+ NET) 171,108 388-147.C

5

NABBYS { + N5g (GM, TR, WDSN}
2,425,776 2084-388.C
KSRVK (NSEAGAGEE GWOECO,0ps)
1,222,265 1561-261-C
NTKA {+AIGX] 498,284~ BO4-207-C
KGEND { + NET) 346,365 537-415-C:
WSEHM {4+ AASBT, KABWSS, CESLAR)
HTAE 281450
NEIDR ¢ + WEVX)
150,200 3U0-123-B

[]

WBREC [ + NGTIB,WEFAH)
44,378 1176-267-C
WAGHS ( + KABHSM)
APT.072- 1332-282-G
KGR/ {4+ NET)
648,272 1056-204-C
KEBWL (+ KDGNT)
561,800
WABAHF { + WEBSY)
556,470
NBIV (4 NET) 341,602
ARSM (+NET} 238,221
NHCCL (+ NETY 147,606
KEEMY €+ NET] 120.060-
NEGDA {+NET) 141.240-
WHLLIX (+NET} 95,319-
AFsS L+ NET) 45,175
KBEHW (+NET) #7840, 244-120-C
WABLLY/A [+ NET}
58,430
AJBV (+NET) 55306
WEACT [ + KBKLY}
40,992-
KDBLV {+NET) 97.504-
WE2CHO { + NET)
51,500
21,484
EXSES
1,698
1,638
1,200

236-200-C

B1229-C
6B 167-C
4581734
416163 C
A05-164-C
835 BE-G

158 95-8
192- 98-

122G
i w1-G

175 -8B
104 686G
B 4G
B 210
3% 14-B
-0

WCBI (+NET)
KELRAN { +NET)
KJ8V {+ NET)
WWED { + NET)
NTBG |+ NET)

T

WRTD (+ N7JXNNIOY

WY 0TS 14752191
HO?F [+ KErDO)

388,773 H47.353-C

B

WBaK (Was CZN,JGU,WASs BIN,MEM,
ACN,ops)
1,070,202- 1943.308.C
KDORB [+ KBBDLH NBCC)
1$27.552- 183212
WBSVPA [+ NET)
731 85%.20%-C

Hiromi, JA7FWR, poses at his Asia plague

8

KDAST (+KASs SOR,S08, 50T KBIBAT)
BI2H08- 944-294-C

WESWQG ( + WDIFEN)

R S1832. 214 960G

KAGE [ + AFST,KAILKIDB,NOBIL,
NOBKLWJOM) 722916 $34-256-G
NOBNG ( + KBETKABS JZV,YFN,KBALC,

WL G074 FB-EIE-C
NEZA | + NNOMY 393,390 705-188-C
WANIM { + KOVM, NBEH)

227 A2k
KGRLX { + KECNS}
15,785
WEWGT [+ WBDWID
1,478

£12:104-C
3811428
2 1R
VE

VESZ [+ VE7OM)
934,305 14352178
VESAS t +VESS AMRANL,AXB,CG.0Z,
CJZEFPEY JOKC LES, SWM, YES)
H1018 574168-C
VEAD( (VEds AJO,ALN EF FFPR.GH.GR,
HQ,RLAY SF,51, T8, UT WS,ops)
1en,d56 3831440
VE?UMS { +VEZs AYH.FURHMB)
7810 58 458

Two Transmitter

KGIF [+ K15 ARDG,EA KMIT)
5,940,900 4056-526- C:
NSAU [ + KS1G,KM5X,KYSN,WBSVZL}
5,354,536 3703-482-C
12X (K285, KA1s HGYJONN1EPU,ops)
£:864,500- 3450 670-C
MSAO ( + KIESTKSTMB, ez IG, KT}
4,696,314 J80T-434-C
M2MG (+ KDZRD,NOZ,NG2D)
£,343,808. 3212.448-C
N3RS { + Nis NA,RD,WBIATA
4,128,348, 2891.478-C
N2FB [+ KIVDX,KCILNICRI WAILIP,
WRBVGH  3.6/4.880 285184350
KBOC {+ops) 3,626,280 2878.420-C
ROTN (+ NOXXWTILWZEZW.ITs
FEMWATTDS)
THAO,119 2029-337-C
WIZR [ + AGINTBSE.NTIZ WIGIS)
25,175 2425-27T-C
NEAO [ +KAgs AND,OIH, VOB, N8s AZD,
HS4,JR,WaS U, WBSCER
1.916,67% 168-18-C
NJ3A (+N3s FOB,GOB,GPK.LA,
MJAC,NTIF) 188,408 1876.332-C
NSAZ [+ KSNIR KNSM, WEFO)
1,838 450 1590-185-
KBARI [+0ps]
1,426,620 1540.307-C
NTRO { + KBTGSM,KCIGN WTEKM,
VWATDNG,WS7CLLY
1,321,850- 1802-275-C
AKET {+ KAUVT,KBZM KIGEZ,
NBALWEEMZ3)
1.281,360- 1580-284-C



KOTF {4 KIXMKOHI
1,141,056 1132-336-G

WANX( + KNBH} 521 196~ 676-267-C
KBGRXF { + WETMD)

406.107 8D1-168.C
WHSPH (4 KBSFPC, WSSJU)

196,102 570173-C
KA1QNC {+ N1g EFX,FWG

13,848 93- 48.H

Unlimited

WALPL ( + K18 DQV.RZ K38 RA,ZZ KASITS,
KCIEK KCHC, KF3P, NGB, NM3U, NWSE,
NILKT, WASMAZ, WBZJALY

8,965,750 5(74-589. &

WMSG (+AASDX KEs KX 840 KC5DX,

KMSE KMIP.KABY NEIWA, WGS, WQSW)
¥,341, 838 4387-550-C

NBTH ( + K12 FWE,MNS,5T,NISL,N1s ACH,

ELNW1JAZEZD, W1THN WATTFH)
B.467 310 4227-810-C

KX435 | + Adds, GL KIRZR KB4DLHI4GM,
Mg DOY,EHI Wds DR,MYAWASHOT,
WELBVY . WD4BBD WK4Y, WL4G]

5,943,672 3931-504-C

K5NA { + KSMA, KA28 TIP VQY, KB2GHW.,
KU2,N2s EK GQSNASN NGEX W2
AU WB20,WM23 P2, WA3AFS)

5,677,890 35M1-530-C

RYTH { + KATREKM1P,KRTH,NJIF NS1M,
NT2ZXWAIZAM)

4,783,887 3261-4B8-C

K2TR { + KZXANACC,NZDL),

WAZSPL WE2KMV)
4,460,410 3u55-4082-C

MZRM { + K23 JF OWEKBZBF NZNU,
W2GSN WAZIVO,WM2H)

4,062,600- J050-444. G

WIGM (+ AB2E H2RD,K3s NDLUELKATIPLS.
N2EA NI W3IFVY

3,335,796 2412-461-(C

N3AD {+NET) 2,292,147 1859-411-5

KIWW { + NET)

2,255,998 1787-428-&

NEIF { + KINW, KA3SHT N3WGR,NS3F,
Waum 2,114,796 1711-412 ¢

N2MM { + K2ZSY,KYZT)

1,971,845 1623-405-C

NF2L | +KYZT.N3RGI

1,922 496- 14984-373- ¢

NEDX [+ ACET,ADEC, K6s HMA,

BVL KIBQA,KJEHC,NEs HLS,IC,NW,
TPN VR ZZ, WABHELU, WKBY WT7F)
1,830,441 1888-323-C

NIEC { + K3KNH,KA3s NED,ROF WaFW,
WAIYOB) 1,818,558 1698-357-C

KIIPK { + NET)

1,715,292 1643-348-C

WBZP { + NET]

1,637,508 1395.391-C

K3 [+ KaYT)

1.608,630- 1710-313-C

WYL {+K3PA) 744,000- B32:300-C

KEMR (+ NET) ¥47,600- 890-280-C
K3RL |+NETY 99,000 264124 C
DX Phone

Africa

Botswans

AZIRA 38,448 2128-147-5
A22AA 600 240- S5 A
Morocco

CNBFC 966,861- 2163-149.B
CNSEX 01,720~ 715128-6
Madelra Istands

CT30L 28,767 223 43-0- KO
L£TIBD 60,506- 518- 39-B- 20
CTIBM 105606 734- 48-B- 15
Cauta and Melllla

EASNN 25074 198 428 10
Gaban

TRBSA 754,748 1746-145-B
Chagos

VQaca 57.584- 256 80-B

Republic of South Africa

Z£S6HO 211.968. T8 92.&
Mauritius
3BGFP 98,028- 389 BB
Senegal
WG £94,642. 1866-179-B
Zaenbla
DJZAL 61,183 343 47.8- 10
Zairs
FISNW (NANW,0p)

2,966,208 4414-224-C
Asla
China

BY10H {NS72,0n)
$251% 389 450 0

Korea
HLETF

61,738 666-131-C

HL9FN 47,436 268 59-BR
HL2CA 5673 51- 31.8
HLILW 25,740- 220- 28-8-
Japan
JH1AEP {373,130 2190-209-C
JHTDNO 1338, 150- 2125-210-C
JRIBOT 485,723 1101-141.C
JHaNMT 96,629- 801-143-C
JEZDQT 126,350- 390-108-8
JAZJEF 103,005 327-105- A
JLAMWI 97.230- 463- 70-B
JE1AER §2.461. 261 B7-B
JAINFP 51.240- 280 51-8
JAZUWH 43,164- 218 &6-C
JANHT 28,709- 187 &6.C
JAIASO 97.908- 162- TB-B
JEAVVM 33507 163 T3-A
JATBLI 28,728 17. 56-B
JASBIP 25,1156 161- 5z-8
JA1ADD 21,504 128- %-B
JATVSO 19,716 124- 53-8
JATIHT 19,020 8% 60-8
JAalgMr 15256 113 454
JRTLVEK 14,945 116 41-B
JAGBWH 13,653 123 g
JHITER 9,945 85 3B
JAZMFF 9,924- @4 37-8
JGI{DUN 8,324 84- 3T-A
JASED 7.740- 86 30-8
JFBIGM 7200 80 30-H
JHIPXY 8975 75 3.8
JAZOVP 5400 S0 3K-C
JHEIOM 4.950- 66 25 B
JEAVRF 4,234 44 32-B
JAGAKY 3,654 58. 2§-8
JGTRDY 2.870- 45 228
JGEONY 2679 47 9.8
JEBGGE 2,665 45 19-B
JABIKO M0 39- 20-B
JIEOWY 2,115 47 1%B
JGHIBz 1,938- 38 1.B
JATDRM 0,971 158- 723G
JM101A 4001-  59- 234
JAZBAY 76,484 531- 43-8-
JHTWRE 16,236 164- 33.C=
JATAXL 7058 112 21.C.
JHTGK 55086 554 53 -
JABQNY 73.08D- 435 56.C-
JE1GZ8 3,105 4% 23 B
JANGE 2160 40- 188
JA4PA 1,386 3% 14-8.
JATYXP 248,546- 1629 58.C-
JH7AFR 20,825 1175 570
JR3NZC 200.241- 1171- 5L
JATBIS 198,408- 1181- 66-C-
JKIOLT 185,640- 1165- 56-C-
JATYAR 171,855 1005. §7.8-
JKIGAD §3430- 515 54-B
JAZYAU (JETMAY,0p)
20,638 8% 42-8.
JABRJE 15,336 142- 36 A
WHIXUR 13,608 128 36-8.
TJIAFZ 9912 118- 28-8-
JRIWKA 9408 132, 28-0>-
JL1KUH 5,544 66 28-4-
JL2AGH 4410 7 Mok
JAsQDU 2,736 4B 19-B-
JASRPY 1008 24- 1484
JARBPY 1O0E  24- 14-B.
JKEFYR 864 32 9.6
JFAETK a¥6 16 (2B
JR2GY 380 15 B-B-
JHTML 0 2 6B
JAICOA 108- g B
JRIKAH 72 & 48
JagHA 280,728 1671- 568
JH1AGU 156,123 813 §7.8.
SHIXUZ G773 M7 53.0.
JABRWU 118,092 757 52.8-
JABNFY 3 54-B.
JATWME 53 B-
JJVAD 53 B
JAsBIF 49-8-
JHIIED 50-B-
JAadsvYU 43-8-
JATKEX 49-8.
JAZAXE 46-H5.
JATPUK 50-B-
JGFTRL 45-B-
JR7CDL 44-B-
JEIGGF 98
JHIUUTY 41.8-
JNIVG 43- A,
JATHWO 46 A-
JAZDLM 38-8-
JF2GYH - 35 B-
JAGEFT 368
JAIBNW 31-B-
JBIGZN 408
JETLEN 308
JNTGAK 20-8-
JHa8pHY 17 A
JHETYO 23-8
JAIOP #4B-
JEGEHE #4-B-
JAIVEM - 11-B-
JOMCe A
Ogasawara
JG20L8IDT & 2. 8
JQIXAQMDT
5481- &7 21-B.
JMIMYGLID1
2,673 47 198

U

-Jardan
SIYSSA 56,592 262 7.8
Agiatic ASFSR
A0 98832 208 LG
L'AOMRA 2086 185 550
UWach 25788 159. 54-C
LIABABK 102,300 620~ 55 C-
RApSU 12,138- 119- 34-C-
JABXAK 67,392- 437 52.8-
UABFS 10,299 98, 35-C.
UABSME 4536 63 24-B-
LUAIMFN &80 43 15 B
LAGSNT 83 25 10-B-
UARSH 530- 21 160G
Geargia
UFEQAC 5,796 &9 28-C-
UFBFAL /0 13 -8
Armenix
[ AN] 4,758 Hi- 2%6-8-
Kazakhstan
ULaLwz 94 824 439. 72.C
UL7DA 45276 308- 49-C--
RL7AL a2 7 2R
ULeLWF 8 14 B
Kirghizia
UMD L5 241- 45.C.
lerael
AxauUl 48,230 230- 578
4Z4TA 14,200 100- 44-A
4XERA 4992- 64 6B
Europe
Portugal
CTiarF 45,359- 193 7.8
CHT™M 1AM 26 15.C-
CTIBOP 834,080 1920+ 58-C-
CREAHY 405¢-  56- 22.8-
CT4HA 42.018- 298 47-B-
CTMDTH 312,963 2120- 49. (.
CR5COK [CT1COK,ap)

40,864 BI1- 48-8-
CTBRJ 39,875 323 41.8.
Azores
GU2BR/CUS 1235652 192, 520
CUZAF 111,210- 674 650
CU2AK 312,848- 1861- 56-C-

Federal Republic of Germany

DKIFW 378,750- 1010-125-¢;
LR2GAR 259.200- 720-120-C
DL8PC 87,327 313 94-B
CLEKE (SP3SFM,op)
48,720 290- 56-C
DKAIO 16,497- {41- J3-B
DJ3GE 0413 89 35-C
DL55AY £586 106 Z7-C
Dkaax W0 1§ to-B
DLIYDY 231- 1. 7B
DLTXR 27,090 215 420
OLBAAE 14,007 177 375
DF5XN 5175 15 20
DFBSSB (DFEZP.op)
258,552- 1596 54-C-
J3Hd 115,830 715 84-C-
a1z 75,072 344- 46-C-
DLAME 5250 Y0 25-6-
[BR}:23 4 2052 18- 18-B-
DA (KAIFK/N, op)
1& 10-8-
Spain
EAVBHO 237,765 €55-121-8
EA4CQT 195,657 539-121.
EATGTF 187,974- 531-118-B
EASCPH 36,432- 178 89-B
EAJGXF 33,856 142- 568
EASAEN 11.907-  §1- 45.B
EASJC 10650 71- 30.¢
EASEFY 4216 64 488
EAZCR 5733 M- 41-B
EASFY.S 6,432- a7 92-B
EA3EXW 3900 9 2B
EASWA, 2178 33 22-B
EAIELM B12- 17 12-C-
EAICON 41,175 305 45-C-
EA4EHO A4,140- 80 238
EATCY A000- 50 20-B-
E&IFHT 2,793 49- 19.8-
EATFURA 11.520- 120 3.
EATFTH 131,859 897 44-B-
EAFAVY 67,882 537, 42.B-
EA7LM 64,650 431- 50-C-
EATEHD 42,312 328 43.C
EA3DZZ 19,872- (84 35-8-
EAINA 17,343 141 41.C
EATCD 5964  7i- 28-8-
Balearic [slands
EA62S 14.688- 102 48-B
EaswY 1920-  40- 15-B-
Ireland
EIBGT (W20RA,opt

760,205 1048 E3-8
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ElIBAU 35,795 181- 6% A
France
FEACU 1,467,799- 2303-211-C

FYaNDX (FSRM,op)
B75475 1575-143.¢

F1BEG 86,940 M5 84 A
FEEXD 58,905 231- 85-8
FEENT 30810 130- 73-B
FEBFNA 15,840- 120 44-H
FeCTT B6,700- 530 42.(-
FEEDRP 19,980 180- 37-B.
FoFYA 169,974 994- 57-C-
FBEPQ 13,464 132- W-C-
FBGLM 048 B4 24-85-
FEEMT 381,864 2273- 56-C-
FSIN 90,854- 631- 48-G-
F&FNL 47,232. d84- 41-B.
F1J8G 18,144- 163~ 36-8.
FSGEC 4656 L9 158
England

GISIX 1,024 884 1743156 ¢
G2aT 532,142 1211-174-C
G4BUO 135,192 452- 92.C
G4 NY 352,431- 2061- 57-(-
GAMET 97,431 BYT- A0
CWIFTG 33,696. 288- 38-C-
Iste ot Man

GD3ZND {E288 0p

A5368- 224- 9.8

Northern trefand

GIKOW 83,352 604- 46-B-
Seotland
GM3BCL 259,869 H41-103-C
GMSHOF BAGH 308 9T7-8
Wales
CWARBLE ZBR1T6- 1748 54 C-
GWRARK 269,664- 1696 53.0.
Hungary
HAsxX 652,050 12421758
HA4XX 112484 426 88.8
HATDRR 43.024- 276 53-8
HAGKNX 176 44. 12.08.
HABKZO 924 224 14.B-
HAGNMNN 150,732, 048 53.B-
HADMK 50,266 98- 3%-C.
Swizerland
HAgaS) 35,966- #0z- 61-B
HBGBOL 43920- 365 40-C-
HBaFG 43.500- 310 S-C.
HBIDX 2,978 32- 0
Italy
HQ9GSF 1,086,957- 2953- 213 ¢
102KHP 75,945 05 83-A
INSXUG 85596- 226 B2
KaLmns B1,027- 233 730
IKSLWA 26,250 175 G0-B
IK4HLV 23,166 234. 335
4CSP 19008 132 4&B
iK2LCY 16,848 117~ 48-8
IKBFED 10502 33 38.C
INZPEE 6,720- 80- 28-R
1KaCBM 3,705 B4 158
IKSBAF 77,298 613 4p-C.
1BSAT 14,790- 170 29-C-
1K4FNF 33 14-8.
[B8A (IKEDOL,op)

255816 1496 57.C-
(aay 226,575 1325 47
14FYF 195,652- 1164 46 -
ISFCK 742, 838- 1499. 54-C.
K200 215 490- 1306- 55O
(aABF 404,951 1288 53 C-
BEYG L46 280 920 B3¢
1K202ZM 143,000, 940- 50-C-
14EWH 97,344 624 52-C-
I/38MV 34850 275 42-C-
IKOFLIX 15,444- 158 33-B-
Sardinia
ISAWON ¥ 962 342- FN-C-
1SPAEDQ 49,128 356- 46.C-
186QDU 26,376 2B1- 3%.0-
1SRCPU 64,722. 489- 45-C-
Norway
LATT {LABOV.0p)

69.069- 253 91.8
LAGHW 135 % s
LAIKY MWD 105 38.C-
LA1QDA 302 54210
LASIX 16,128 168 32-B-
LALIT 5772 M- pe-B-
LASKK 5830-  f4 5.8
Luxembourg
LXU0R 15,444 145 6.0,
Bulgatia
LI2WHN 127,575 4051055
LZTKNP 47499 2723 TL.O
LZ1HP 23220 129. 60-B
L2V 16,200- 100- 54-8
LZIKWZ 14,652- 111- a4 B
LZtV (L2120,0p)

105G 25. 14-C-
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LZ1KDP MEA56- 1244 58.C- 2
LI1W {LZ1YE,op}
2¥5,510- 1610 575 18
LZTHOCA (LZ1A-1220.0p)
211,338 1194- 58-C- 15
L ZIKAZ (LZ1NG,0p)
162,021- 1019- 53-G- 10
LZ2ES 45,144- 342, 424G 10
LZ1YG 9,785 (12« 2B 16
Austria
OFE3KRA +410- 7 1B
Finland
OHeYE 373932 Ba4141.C
OHENEY P5.404- 146. S8-C
OHESE 12540 45 44-B
DH1AF (OH1NOA,ap)
194,708 1119 58-C- 20
QH1ZAA 90,872 833 5-G- 20
OH5AL 897- 23 13 ¢ 20
OHBAC (OHECS.0n)
123,281 721~ 55-C- 15
Czuchosiovakla
KRR 2422.380- 3434-238-C
QkI1GKS 25992 152- SR A
QKIDXwW 12,420 90 468
OX1KRJ (OK1ANN,ap)
5378 64- 26-B
OKICTX 5,258 47 W8
ORICXS 3024 4 24-H
OK2BHM 55186 T2 28G o2
QKzPCL 4248 59. 248 @0
OK3CMWIR 3234 4 22E- w0
QKZSP) 2499 49 1B w0
DK2KOD 2394 42 190 3y
QK2PEM 76,806 502~ 51-C- 15
OKBAGG 41,445 307. 45H. 15
OKIYCA 17,433 149 288 15
OK2BTC 2B 52 1B 15
QKICBY 25,580 213 40-C. 10
QKRGS 4513 93 23B 1o
QR1KZ 5700 % 25.B- W
TKICTN 3402- &3 18- 0
Belglum
QOMN4YN 2A1.916-  ¥84-123.0
QNBWN 180 1> &A 40
ON4XG 23,520~ 196 40-B- 10
Denmari
OZ5EY 20,858 27B- 9V-C
{JZ3PE 9,225 75 41.A
DZIFTE 38,016 208 440 40
21NN NS 189 38T 20
QIHT 630 - 10-C 20
QZ18UR 14256 132 368 15
Q21HXQ 9.282. 1% 26-B- 15
QZICLG 18,315 185 a7-C- 1)
DZ1AMG 13058 128 34.¢ 19
D2TA 1A A 138 10
OZaT 00 #0- meB. 10
Netherlands
PAQEHF 48.351- 207 TIiC
FAOKDM 24,648 153 52.B
PAOIA 27,185 145 51-A
PABROD 72,176 1322 468
PAZDL 13110 95 46A
PAZEMM 12,282 97 42B
PAZDWA 10,840- 87 40-A
PARYN 4,138 53 25-B
PARQX PR080- 234 40-C- 15
PAJRTY 11.811- 127 41-B 1
Sweden
SMIEP 4,857- 4% 31.8
SMoBDS F456-  48- 24.8
SM3CER 2415 85 23.¢
SM3PHM 7718 B33 n-0a 20
SMTKIL 62,444 398. 52.C- 15
SMEBSK 13,299 143 31.5 10
SMEDER 12.000- 128 a2-& 10
SMEIWC 11.428- 123 81-8- 10
SMaMC 1968 41- 16C 10
SMSCAK BQ- 5% 4G 10
Poland
SPEDVE HOH55 148 65-C
SP9AKD #1336 134 68-C
SPSLGY 10,320 B0 438
SPeCZ 6,195 &9 358
SP3DWO 8,788 281. 35-G- 40
SPIEO) 4,686 1. 22-8- 2
SPoAVE 124  BR- 20
SPIGEM 203,740 1366 85-C- 14
SPYEMQ 10.092- 116 29-B. 15
SP2AS) 9,765 105 91-B- 15
SPEFap +58564- 08 23B. 15
SPEFBD 1722 41 14.B 15
SP3KEY 159.800- 1084 S0-C- 10
SPELTE 39,420- 292- 45-C- I
SPEALY i4,228- 153 31.8- 10
Graaca
SVIUG 2,280 38 20-B
Europesn Russlan ASFSR
LIZAFWD 103464 479 72
LAJDRB 58,772- 249 76.C
RVIZA 21,735 1% 4%C
UASTEG 14280 135 -0
RAZVY 8,265 95 28.G 20
Li&8xT 2091 87 M- W0
Us4RL 2244 M- 22C- 0
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LIASADC 54880 156 320
UABLG A 4pde 104 27-C
UAGEPM 2280 40 19-8-
RVBACT BT 2% 1HB
Ukralne

RasDX 485,080. 138416517
1UBSCKC 34,104 196 SH-C
UBSIEN 6,540 109 2.0
ABSLQ 58,440 2130 56-C
ussNG 22,773 Hé 51-B-
RESWA TRE50. 420 850
UT4Ux 47,255 358 44-C-
RBSTK 16,137 109 31
L/B4JDM 8505 108 ZH-C-
UB4TXL 544 Th 23 B
RB5FQ #anp o 17
UB4JFV B4 19 1B
LUESLRS e B Sas
Byelorussin

RC2AR #0028 4594 840
AC2AZ 1092 172 37.Ce
LICRAGY B 1 A
Moldavia

RO40A 41,814 202 680
LICIsODA 2393 49 %8
Lithusnia

UPZOU 25,281 169 53 C
UP1BYGC 200,448- 1152- 58-C
UpP3BH 40506 314 43-C-
Estonia

LR2AlY 1088 g8 420
UR2RJ 1.400- 100~ 26-C-
URZRARR 04,988 Brs S2 0

German Democratic Republic

TAIEK 1,948 G44- 3003216 C
Y22 493,914 13ITA74-C
THYM 407 BB S 149-E
¥44UlA 167,883 5231071
Y45RN 5240 330 TH-G
YSagD 57 664 234 BR-C
TRTYHA w5 175 &G
a7l w4 1A0 180- B4 O
YAZTO 29,230 145 58-C
YE1X0 19,792 116 54-G
Yusal 18,574 108 518
YEAHL 11088 84- 44.C
FEITNIA 9450 a0 35-C
TH#AH 7492 TR 3B
Y414H 5, BE A5
Yaso 6912 7 AA
Ya415N A316 44 BB
YR2X3 1058 Fa Y
YFUL 10614 $31. 240
YauF 3 i+ 1B
25K THE30- 1M 3P0
FAEUN PHIR AT 19-A-
Y55UA L2042 100
Y25PE #0118
vl 11124 103 36
Y7526 L6 4. 168
TREYE 1,887 5 7B
THKL e B 0B
¥ESLN W 13 1B
¥ 22EK W BI0- 25F 40-B-
YIBYK 11040 115 32.B-
Y21iam EOTS % 278
V38YE +4,.356- €6 22-B-
Y 25DA 1008 28 128
YHAZONYEANL
l"“ - {i ;"E"

Homanla
el rels]
YOQIFEK
YQ3DCO
YOBIN
YO4GFEH
YQ9HP
EORLAM
YOAHT
yOFLOL
YORDDM
Yugoslavia
YUTEM 18,705 145 43O
YIMCC 47840 387 &GO
YT7A {YUTOA00)

745 9 240 46 -
¥TIT (YU3BQ,0p)

233,326 1206 H1-C-

4NV [YT2ER,0p)
193,268 1153- 560
YIZIE (YUEAR,0p)

A1 3RR. 1132 - C-
Y 276,102 1644 56 C
4MIE (YU3XJ.0p)
#46,820- 1508 55-C-
TUIAl 162450 #40- 57-0-
FUTFT #5200- 200- 42-B
ANTW {YU2EU.0p)
217308 1363 52-C
YE3A (YUIWE,op)
00,088 1189- 56-C
AMIM (YU3AY,0pj
149,550-  dur- 50-G-
Y TTWW 133,564 813 51-C-
viQu M0 MY 0B
YUTSE 26,751 244 ari.
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North America
Behamas
K2PSIC6A
fiuadeioupe
FGAKAIDSW 2,562 210 3486-245

2339778 X708

[lominican Republic

HI3AMF 57,182 f43-158-8
HiBLG fAdh 98 258
Honduras
KisKFHR1 45022 90158 B
St Lucla
JELSN KJAG,op)

1,524,000- 2037-25C-C
Alasia
NLTGP 2,231,040 3320-224-
ALTCQ 67 821- 2151- S7-C-
NLYPXK 132,048 786 568
KL/RA 211,035 1079 550
NLTDU 24,308 B2 23O
Puerto Rico
NPaCC GUG 7% U549 57.C
KP4FP 333,983 195% 5*-B-
NFsP 174,025 1085 &6 C-
KP4EKG 48,504 344 40-Ca
Greenland
OX3IM 13440 120- 54.8
Costa Rica
TEIL 00,925 1175 57-G-
Ti26wW 292,923 1713 S7-C-
Ti2DU SH2,552 M 585G
Bellze
HAIC KESCV a1

9,047,040 9424-320-C
Montsermrat
VEOMBA (WTEP.op)

S ILTRO A0S G
Turks & Cuicos Island
VPET (NM2Y.0m

513,642 £833-305-C
Eermuda
YEIPENVPI 1584 53 16 B
Mexico
XEZNG (AASB.op)

S 362,240 5720-204-C
AEFTCR QIR AMTRT-C
KE1THR 181,276 1118 B4 G-
AEZHWH 83490 &0% 46-B-
Cayman [slands
gt th] 458,784- 1798-{36- B
JF2MY NZHH 1825 67-0
Barbadas
PEsH 344,228 2013 HlBe
ticeania
Phillppines
BUINH 67,338 251 BG-C
NTBRJDUA 36,288 216 56-C
New Caledoniz
FRpaW 71,487 Y17 40-B-
Guam
KDTPINH2 1.041 524 1887-134-C
Hawaiian lslands
KAGSS/MHE  3,188,010- 4465-238 C
WLTE/KHE 684,216 1325-172-C
KHEFKG 334,996 1654- 58-C-
KHeIMB 105,612 w¥7 52-Cr
WREFUKHS 465,104 2696 58-C-
AHEIM 92,061- 579 53-B.
NAEQKHE 44.305- 31% 49-B-
KHEVP |N/T) #5183 22T« &1-A-
Eaat Kiribati
TA2AF (KHEUR,ap)

420,831 2481. §7-C-

Australla
YKIRJ 109.746- 463 7R B
YK3YH 6 HES 108 45-C-
VK2PWS ERULH 426 478
YhaNvW 14,175 135 35 B-
Indonesia
YRIASD Fi7.4%1- 8H-1AX-C
YCBRBG MOER 178 358
R e 12,679 128 4B
YRZCA ¢ ETH- 101- 256G
BREMJ 2967 43 23B.
FCRIKE 43680 64 40-B-
oRSQT 10 265 42.B.
FCASE 18,768 184 W-B-
New Zealand
AL1M 52200 233 THR
South America
Chile
GESNCX 788 B 290
CEeEZ 326,149- 1919 57~
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CERIOE 148,068 914 H4-B- 10
CEAETZ 4,774 358 51-B- 10
CEIAEZ 49.7%7- 313 530 10
Bolivia

o g 1LY 15827, 131 33-8. 10
French Guiana

HYSFC 151,686. §54- 63-B
Ecuador

HCI0T 191 349- 1119- &40 30
HGIHC 541,728 3168- 570 15

HC2G (HCZCE.0p)

13945 4526 57-C- 10
Golombia
HK3DFT 18,495 137 45-C-1B0
HK1LDG 23,068 221- 36 HD
HKIMAE 290,73 1241- 520 40
HK7MQC - ar 218 1y
Argenting
LU3F 1,004,540- 1850-101-C
LUSDWN 40.010- 191 AR
LU1BAB 128,154 BOB- 53-(- 15
LYwn 50,631, 57 51-B. 18
LUEFN A e 450 15
LEJTHM 130 24D 1055 S8-C- 10
LIGICK 157,740- w18 958 10
Peru
ATV #12,040- 1240 57.C 15
Aruba
Pagy (Al6V,0p}

77 G680 BO33-320-C
PAAT (KB2HZ.0p)
BRYA01 501F SO 10
Netherland Antilles

FJJTAN1BIH.opy
4,839,039 6543-201.C

PaIADR) 447,150 1030-135-8
Brazil
PYTWA 13,987 4 A 40
254 (PYSEG,0p)

&09 796 4854 SB-C- 10
ZTNEZ 1B A 610 10
Farmande de Maronha
BYRFF 233668 1381 56-C
Yenezuela
TYBRIF 4785 615 530 B0
AMST (YV5JELop

413,232 BT4- 56-C- 40
YVBEDA EPESS 208 44.G- 20
AM1G (YVICLM,ap)

91,728 B4 408 15
YVBBFE 24000 20 3B 16
wWaPM 579,861 3301 575 10
YVSIAL 172,206 1063 S4-8- 10
YVSMBX 159,979 1043 Ei-8- 10
YY5LAS 1Rt T BRI
Paraguay
IPSICY 795,138 4587 Y8-L- 10
Multioperator
Single Transmitter
Atrica

TEGG [ +I2VED
1,027 B50- 2210-155-C

Axia

HLOUSA [HLYs BAJZ.OMT,LTT ops)
258,526 1811803

JATYAA (JETHFL JHEORW,
JISCNLops)
4,550,040 FA58-20-C
JAZYDS {JEAMHL JESLIBLJHILYC H2ACKY.
JI3s GAB.QPT Jds JAM, TWT JK2CVN,
JMRGZX, JMIKGY, ops)
21,400 1610-170-4
JATYFB (WGTHMD,JQTNBY.
JHENUZ JAT-30262 aps)
05,406 TZ2-141-C
JABYBR (JFECVW,JGECVO,JIGBRE.0ps)
75,465 387. 65-8
TAZAQ [+ TAIAL TAZ2s AUBK.DAFL)
126,246 40%- 98-8
UZBCWA (UARs CCD,CDLCDAWRGCA,
UWds CA,CN,CW aps}
TR0 1468175 C
DIPOWT (UADs QRS GIGL.GIU ops)
175,536 82106 C
W) gl 44,250 335 4i&ops}
VZOWE (UADIAU, UAL-094-
40, LAS-138-198.0ps)
19800 137 SO-R
LIZEZWD (UABs ZD0, 126071 ~128-131,0p85)
4200 9h 250
ZASKF (tJAke SNH,-124-489.0p8)
2,448 48 175
UIBAWH (Uigs AAY ACGH,UISADH, ops)
94.400- 450- -0
ULACWW (ULTs GG CT aps)
10692 108 330
LLAFWA (ALTs FGPFGV.ULTFCP ops)
HO0- - 10-C
UMSTWA, { + aps}

6264 8- T1-C

Furope
[IFEAR (DL7s ADL,AEN, AKC ALM.ANR,
SEUXopal  1.090.086 1B73194-C
EN3QD (EA3s BOW.BOX,DBQ.ops|
657,206 THR2-146.C
EI7M (EI30P, Elds BZ DOLEISF § ki8] ks
E1LGS,09.0ps)
1,838 424- 2824-217. 6
FEREE i + FRARC)
5517 684 ADSE6-248-C
(4S0P [+ Gds WTD,ZIG, GENGILGOEVEY
3.356.302- $17H-168-C
CWKBB IG3XMZ, G4VMM ops)
1.004,400- 1674-200-C
13B50X (GRs CLY, FWG JWI,ops)
134,100 47 9200
GEXCIMIP {4 GEIEB GYBYWW)
38.7000 215 &0-B
“315 (HATS AGLAH DAC.DAE, T.1.0ps)
2,290,742 1887708
HGED (HARs DA, DUHG, NAR,ops)
B4f G- 1511187 B
HGAP (HASPD,HA4s XH.ZZ HASCD ops}
708,761 1331-177-C
HABKCK (HABs FTFW.%H.cps)
448,424 HF-102- B

HBYAUS { + HR9s SIP CXZ SFD STL,
HE#s ASDLEEX,Tim)
1,145,643 1H18-196-C
(D4MY (148 JMY LFH LISC, v S5,IK4IEE ops)
AZEU IS PHSIISC
{K2CFH { + IZEOW,IK2s EGLFUZLZED
1 807,724 26727-204- 1
15JHW ( + Ibs ECW,NHG K5s BSC,FTQ.JAY)
25,598 1493-162-C
WELTAR { + N4QIVY
415.998- 1146-121.8
MMJD [+ 188 GUGMEN)
21667 90T-118-CC
| 72KS0) (LZ1F-156.LZ10-304,0ps)
480,240 1104-145-C
OHZPM (+ OHYWD)
A4 743 108T-13H-C
DKIKAG | +0ps) 33,495 203 56C
OK10FM (OK15 DRG.-19973,0p8)
16,750- 126 428
CMPKYG [+ops)  2451- 43 188
SMEGMG { + SMELAR, SMANS.D)
£92.600- 1700-176.C
SKSDB (SM5s CxXN,LAM.OOT,PAS,PAX,
PEY,SY0O,0ps) 164268 488 117-0
SKBAW | + SMEs CMU,EHY,cps)
11%800- 3E9-110-C
SPAPEY (5P9s FXQ,HMG.aps)
185,450 410-102-C
SPTPBW (SPas EMI,-4315KA)
B2 244 1% B0
SPUZHR (SPIEMESPO-4315HA ops)
19,868 145 44-H
1124HWS IRA4RE UASHVV ops]
00,848 GaR D7
LITeLW? (Uags LUQLY .- 158 1335,0p8)
A2.560- 344 A0
LIZ2AZ0 (UVds ACS GM.RAT 1791 0p3)
THO28 324 TG
LIZBHXK (UABS-188-1835.- 186
1070 -188-1873,0ps)
29,780 1 G4-C
UZZAWR (RAARIUAZ- 172158,
UVIAEY opg) 27,005 163 45-(
LBJIWA (RBSILUBSS 10K, 873 1151,0p8)
Y8266 1627 |86 C
LB2)WS (+0op3)
48421 FE-111-C
UT4UXW (RASDLK UT4UGH, UTSUGR, opst
58,104 789 12.G
1IB4TWL (RESTN UBSTRS UKS-875-2.005)
17,145 f27- 4511
LIB4WI(A { + aps)
9346 B G6-B
LIP1BYL  + ops)
5543 3% -C
UQ1GRJ (UQRGIF UQ2-83/-271 ,0p8)

2553 47 P38
Y0 (V548 NL.-18-L.aps)
BE3 B 22

WU2GGI [ +ops)
452 270- 13451228

AN4C (+ops) 51500 9841250

MNorth Amenica
WKIAMW/CEA [+ REXC)
S4B INTE-2
JHAA {JELMY K3OMILKILTA NAFKO 0ps)
5,027,816 S814-285-
KL7CO (AL7s JZKH XS KL7AIOLNL7s HPJE,
KN.MF NN, QA cps1
456,623 1347 113 C
YP2MI) (AAds GANC,WBESHD 0ps)
3,687,040 9M49-220-C
S8V [WAOVL WDINS WS4E,0ps)
5 153,038t 2012773
KEZEBE (AABDP.NERW npsh
G584 3992-255- B
Oceania
CXAHT {+0ps) 133056 504 BR-B
KAEQI (N2PC,ABSK KSSHWESSOHR,
WESSEH,WABLLZ aps)
3,103,866 4122-251:C

Two Transmitter
Asla

JANYBY (JESS BROKLL SFSTMIJHES
GEB PNE XVT,N2VXS.JO1DFS JRls KET,
NMXopa]  ZEH2,710- M98-215-B

JFAZFS (RIHTH JLIMCM,JGINZW,0ps)

A19B2- 7H1-140-C

North America

XEZFU { + AKSB, KBSFLT, KZ5M K5LZ0,
NT5D,NSRP.WESN, XE2s AAM,AKN.FU,
KB .ops} 9,B14063- 10127323 C

South America
TY4BA (P45 BAOY,VD,ops)
AR5,432- 1865-158-C

tintimited

Asla

JAGYHA [JAFs NFO,LNJ VDA 12148,
JHIVSF.JRURKIRBAQU,JO1RUR.0ps)
2,653,003 3068-229-C
JEZYRD {JF2s DOJ,EQC, VZU JHZKTA,
JIZKVW 36 ERV G JK2CZL JR2SCY,
JATOMO,0p2)
#,#11,500- 3855- 20212
JHIYDT WKIPIVJOHDLJPIIFG. K BRW,
JJ30OLZ, JETWELops)
1.392,144- 2231-208-C
JATYRR [JH7MEV JFENKV, ops)
135,564 572 79

Turcpe
1AMAL {+ 138 FIY JSS,KVIW,ON,
CRZIVAYYR) 4,381,503 5838-253-C
YT2R (YTZFLYU2s DQ,HOQ,LJMP,MY,
{M3.0H,cpal 3,172,554 4578-231-C
|- %1584 (DA iz DW,KM,DF BWO ops}
5.2 X TRO
North America
602D {KCTLZKFNR, NIZY NTBSANTDD,
VETAG, WAINNC, WBTA WEYOY,
KE29 ABBACL,CAN FEF, JLIJAVJSLLF,
ANC SJESPN, UMV, WZ.0opsh
10,412 850 10578325 C

Checkliogs
4M3B, DISPC, DKBG], DKIO), DKIEA,
EASBH, EASGEO, EATAKW, EATBUD,
EATDXH, EATEL.EATGBD, ECICPT,
FESAL HA2MJ, HASXG, HASFA, HABKTS,
HADIY. HASEGQ, HAPLM, HG7JBN,
HJIMCM, HKIMAH, ITPXV, IKEBIMS,
AR1XKU, KSAPM, KIAMC, KEFM, K&iM,
K.AJP, KGMDO, KAIFW, KATFEF, KBTKN,
KIS, LALY. LASEN, LASCE, LI1DF,
ZIKAZ, LZIKVZ, LZ1OR, LZ1RY.
LZIUH, LZ2KKK, LI2AS, N1EUK, NTIR,
NQAM, NRBE, NW21, OH3WR, QH4RR,
DHSFA, CHEE], OHENH, CHTNGM,
CK1AWG, OK1DGT, OKIFNY, OKIUS,
CHAKIF, ONSFV, D2Z1ACH, OZ1CEW,
QZIDPW, OZ1FYE, QZ1JLX, OTILTO,
QZAUN, OZH0, OITSM, OTIOW,
OSSN, PAZREH, PAJOCS, PAJESC,
PASRHK, PANTV, PARLY, PY2YP,
AL, AASWA, FLATWT, RASATM,
FAASDG?, RASON, RASCF, AAZGY,
HAANBG, RAASAE, AASAF, ABSCL,
RBSGW, RO4OW, AT4UA, RVEUS,
HZ10A, FZ1OWE, SMAGL, SMSARAL.
SMEGA, SMSMLE, SMSPPS, SMBAPD,
SMBBWO, SMEEZE, SMECDN, SMELIP,
SMBOLL, SMARFJ, SMOBGM, EMOCSX,
SP1DMD, SPIMVW, SP2BRN, SP2EFU,
SP2ZFJ, SP2ZT, SPAJIA, SPSKVWY,
SPRAUL SPEFER, SPEFV, SPEGSC,
SHRILX, SPICTW, $PODBA, SPRIPA,
SPONSY, SPSPRO, TFIEL, UATOLL,
UAZEU, UASAR, UATACI, UAJDAM,
UAIDAT, UAIDFY, UAIDLU, UAJDPX,
UAJEDH, UAZIAK, UAIQEX, UASUAR,
DAIXGM, UATYBG, UALAMT, UA4HTE,
UAANBD, UA4NAH, UASNG, UAAPIA,
UA4RC, UASYBH, UAGHNU, UAGHPK,
LABLGT, UABLF, UASOS, UASULX,
JASFZ, UABKBC, UABQEZ, UABSME,
UB1AA, UBSGHG, UBSLIW, UBSIPN,
UBSKAF, URSLST, LB5PS, UBSQNH,
UCIAWZ, UGBGEO, LLTCG, ULTLOR,
LITAUH, UT4UN, UTAUWL, UVIACD,
LWVIDF, UVBAGF, UVEARL, UW1QF,
LWIAR, UWEHS, UWICT, UWSYM,
UZTCHF, UTTNWQ, UZ3DWY, UZIECT,
UZIPS, UZAXW, UZ4AXQ, UZALWT,
IZAWWE, UZ4WWG, UZACL, UZSCWA,
LIZYCXA, UZOMZZ, UZSUZL, LM,
LIZOQWA, UZ0GXU, UZRSWA, VE1ACK,
VEIFW, VE1RH, VE3SGC, VE4AAL,
YEFCOP, VKEGN, VOICA, W2HAZ,
WIKTE, W2WOE, WrTVL, WEILH,
WE2FLL), WBEHGH, WW7M, Y21UD,
V2D, Y22YJ, YZ2YQ, YZ3IL, YZIPF,
Y2AW, YA, Y24XD, Y267Q, Y28IUL,
YE7HL, Y28FL, Y35RK, YYTIO, YI8YK,
VIBIM, YIOHE, Y44WE, YABYN,
TARZLIAGMH, Y4ORF, YB1XM, YE4XH,
YHSZM, YTIVG, YEGYL, YOSAML,
YU2BOR, YU2WJ, YUAFDE, ZL2AFY,
ZLAGB, Z56GE

Disgualliicatlons

W NBAFW
Phane: NEAFW
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56th ARRL November

Sweepstakes

1) Object: For stations in the United
States and Canada (including territories
and possessions) to exchange QSO infor-
mation, as detailed in Rule 4, with as many
other US and Canadian stations as possi-
ble on 160 through 10 meters, excluding 30,
17 and 12 meters.

2) Contest Period

(A) CW—First full weekend in
November.

(B} Phone—Third full weekend in
Movember.

(C) Time—Begins 2100 UTC Saturday
and ends 0300 UTC Monday. Operate no
more than 24 of the 30 hours. Off periods
may not be less than 30 minutes in length.
Times off and on must be clearly noted in
your log, and listening time counts as oper-
ating time.

3) Categories

(A) Single operator. One person per-
forms all transmitting, receiving, spotting
and logging functions.

(B) Multioperator, single transmitier
only, Those obtaining any form of
assistance such as relief operators, loggers
or use of spotting nets, .

(C) QRP, single vperator. QRP is
defined as 5 watts output or less.

4} Exchange: A consecutive serial
number, precedence (**A> if vou run
150-W output or less, B’ if more than
150 W, or ““Q" if 5-W output or less), your
call sign, check (last two digits of the year
you were first licensed) and your ARRL
Section. For example, KBIBE answers
WI1AW?’s call by sending WIAW NRI178 A
KBIBE 79 CT for QSO number [78, less
than 150 W, first licensed in 1979 and Con-
necticut Section.

entries on diskl! . o
.The Contest branch can now accept
entries for the ARRL November :
“Sweepstakes and other ARRL spon-
sored contests on floppy diskettes. -
-The disk must be an MS-DOS format-

- ted disk, either 5% or 314 in, and the
log information must be in a true
ASCH file. The summary sheet may = -
also be in a trug ASCH file, but paper
summary sheets are preferred. The
fog file should take on the layout of -
the official forms (containing band, =~
date, time on/off, time in UTC, num-
“ber received, precedence received
call of station worked, check . -
received, section received, multipliers
-and points). Do not forget to include
your Yreport sent.”™ Each entry should

Contest Branch now accepts

be on a separate disketie.

Announcement

Do not write ahave this ling,

Hicense Class

ARRL November Sweepstakes 'mwe
musmj@&%gﬁ oWl
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Nata yeur ssapbox #nd ather comments, Enclose your photos, as well ag yabr 5% logs and check shents and mail promplly to
ARRY. Contests, 25 Main St, Nevengton, CT UR114

MULTIPLIER CHECK-OFF LIST
(Cress off #ach new section as warked.]
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Suggested Frequencies (kHz)

cw Novice CW FPhone Novice Phone
1800-1810 1855-1865
3530-3600 3710-3730 3850-3950
7030-7080 7110-7130 7200-7250
14,030-14,060 14,250-14,300
21,050-21,080 21,110-21,130 21,300-21,400
28,050-28,080 28,110-28,130 28,550-28,650  28,350-28,400
Explanation of Exchange
Number Precedance Call Check Saction
Exchanges Consecutive Power output less Send your Last two digits of Your ARRL

serial number than 150-W PEP

Sample NR178 A

station call year first licensed Section
KBiBE 79 cT

5) Scoring
(A) OSO points, Count two points for
each complete two-way QS0. No cross-
mode contacts. Work each station only
once, regardless of the frequency band,
(B) Multiplier, Each ARRL Section
(listed on page 8 of this issue) and CRRL
Section plus VE8/VY l—maximum of 77.
KP4 is the Puerto Rico Section, KV4/KP2
and KG4 stations are in the Virgin Islands
Section, and KH6 and other US possessions
in the Pacific count as the Pacific Section.
{C) Final score. Multiply QSO points
itwo per (QS0) by the number of
ARRL/CRRL sections (plus VE8/VY1).
&) Miscellaneous
(A} A transmitter used to contact one
or more stations may not be subsequentfty

Hamfest Calendar

{continued from page 66}

Ohio (Marion}—{ctober 29. Sponsor: Marion
ARC. Tinte: 8 AM-3 PM. Place: Marion Co Fair-
grounds Coliseum. Features: large parking area,
refreshments. Talfk-in: 146.52, 147,90/30. Admis-
sion: advance $3, door $4. Tables: $6. Contact: Ed
Margraff, KDSOC, 1989 Weiss Ave, Marion, OH
43302, 614-382-2608,

Oklahoma (Enid)—November 4, Sponsor: Bnid
ARC. Time: & AM-5 PM. Place: Convention Hall.
Features: {lea market, refreshuments, dealers, VE ex-
ams {walk-in}. Talk-in: 144.69/5,29, 444.4%0/9.400,
Admission. tree, Tables: free by reservation. Con-
taet: Tom Worth, PO Box 261, Enid, OK 73702,
4065-233-8473, or Fred Selfridge, 405-242-3551.
tPennsylvania (Bensalem)—October 22. {rain or
shine} Sponsor: Penn Wireless Assn. Time: vendors
6:30 AM, public 7 AM-2 PM. Place: 195 to PA
132, west on P'A 132 to PA 513, south on PA 513,
1 mile to Yezz Field (on right). Features: refresh-
ments, auction, VE exams, computers, test equip-
ment, Tatk-in: 147.60700, 146,52, 146.37/97,
Admission: advance $7 per carload, door $3 each.
Tables: spaces 35, premium or double/triple wide
spaces available in advance, Condact: Steve,
215-752-1202, for advanced ticket sales, send checks
with SASE to PWA Tradefest '89, PO Box L-734,
Langhorne, PA 19047,

Penusylvania (Carlisley—October 15. Sponsor:
Cumberland County ARS. Timer 7 AM-2 PM.

84 15T

used under any other call during the con-
test period (with the exception of family
stations where more than one call is
assigned by FCC/DOC).

(B) One operator may not use more
than one call sign from any given location
during the contest period.

{C) The use of two or more transmit-
ters simultaneously is not allowed.

(D) The use of non-Amateur Radio
means of communication (eg, telephone)
for the purpose of soliciting a contact (or
contacts) during the contest period is incon-

sistent with the spirit and intent of this.

announcement.

7) Reporting: Contest forms (log sheets,
summary sheet, dupe sheet) are available
from ARRL HQ for an SASE with two

Ploce: Carlisle Fairgrounds, from exit 17 off [-81
ar exit 16 off the PA Turnpike (1-76), follow US
Rte 11 south (Hanover St) to Clay 5t, turn right
and go /4 mile to fairgrounds gate, look for signs.
Talk-in: 144.67/5.27, 146,52 and 443.3/8.3. Admis-
sion: $3. Contact: SASE to C-CARS, PO Box 448,
New Kingstown, PA 17072,

Pennsylvania ($Sellersville)—Qctober 29. Sponsor:
RF Hil ARC. Time: sellers 6 AM, public
§ AM-2 PM. Place: Pennsylvania National Guard
Armory, PA Rte 152, Features: refreshments, in-
door and outdoor displays. Talk-in: 144.71/5.31,
146.28/88, 146.16/76. Admission: no advance, door
$4. Confact: Bob Buonfiglio, KAIPOV, 3161 School
House Rd, Souderton, PA 18964, (N) 215-723-1016.
Tennessee {Chattanooga)—October 23-29. Spon-
sor: Chattanocoga ARC, Time: Saturday 9 AM-
5 PM, Sunday 9 AM-3 PM, Place: Chattanooga-
Hamilton Co Conventlon and Trade Ctr, take Mar-
tin L. King Jr Blvd exit oif Hwy 27. Features: ex-
hibitors, flea market, forums, refreshments, VE
exams (Saturday 9 AM, Sunday 9:30 AM, send
Form 610, check or money order for $4.75 to Dave
Bennett, WQ4B, Rte 3 Box 1490, Chickamauga, GA
0707 by Qctober 25, bring original license and posi-
tive 1D, walk-ins will not be accepted for either
exam). Talk-in: 146.19/79, Agmission: no advance,
door $5. Tables: $10 per day/$15 per weekend, elec-
tricity is $15 extra. Contact: for additional info write
Hamfest Chattanooga, PO Box 3377, Chattanoo-
ga, TN 37404, for exhibitor info Barbarra Gregory,
WAJRMC, (N} 615-892-8839; for flea market info,
Frank Gray, KCATV, 615-894-9559 after 6 PM. no
calls after 10 PM.

Tengessee (Gray)—October 21. Sponsor: Bristol,
Kingsport & Johnson City ARCs. Time: 8 AM-
5 PM. Ploce: take exit off [-181 at Gray, and fol-
low signs. Tatk-in: 146.16/76, 146.37/97,
146.19/79. Admission: $5. Contact: for preregis-

Contest Period

Staris Ends
CW  Salurday, Nov 4 Meonday, Nov 6
2100 UTC 0300 UTC
Phone Saturday, Nov 18 Monday, Nov 20
2100 UTC 0300 UTC

units of First Class postage. Official forms
are recommended. Agny entry claiming
more than 200 QSOs must submit duplicate-
checking sheets (dupe sheets). Incomplete
or late entries will be classified as check-
logs. l.ogs must include dates, QSO times
in UTC, exchange sent/received, band and
mode, Postrnark your entry within 30 days
after the phone portion of the contest
(December 21, 1989).

%) Club Competition: ARRL-affiliated
clubs for club gavels and awards in the
local, medium and unlimited categories as
described in January QST.

9) Awards: Certificates to the top single
operator CW and phone scores in **A"’,
**B*’ and ‘‘Q" categories in each
ARRL/CRRL Section, and the top multi-
operator entry in each ARRL Division and
Canada.

10) Condition of Entiry

(A) Bach entrant agrees to be bound
by the provisions as well as the intent of
this announcement, the regulations of his
licensing authority and the decisions of the
ARRL Awards Committee.

(B) Disqualifications. Sec January
QST. CR

tration Wendell Messimer, $§12 W Poplar St, Gray
TN 37604, 615-928-4407, for dealers Gerald Card-
well, 113 Neal Pr, Bristol, TN 37620, (D)
615-229-6795, (N) 615-764-7900.

"l'ennessee (Memphisi—October 14-15. Sporsor:
Mid-South ARA. Time: Saturday 9 AM-5 PM, Sun-
day & AM-2 PM. Plece: Mid-South Fairgrounds,
Pipkin Bldg. Features: flea market, ARRL forum,
Army, MARS forum, VE exams (Saturday 9 AM,
prevegistration only, send a Form 610 a copy of your
current license and a check for $4.75 made out to
ARRL VEC, to Maxine Balentine, WD4LFD, 4155
Sevalla, Memphis, TIN 38128 by October 12, 1989).
Talk-in: 146.28/88, Admission: $3 per person, $7
per family, Contaci: for {lea market info Clayton
Elam, K4FZI, 20 So Cooper, Memphis, TN 38104,
(D) 901-274-4418, (N) 901-743-6714, for exhibitor
info Nita Wofford, N4DON, 2966 Cordell, Mem-
phis, TN 38118, 901-363-4971,

Texas (El Pasoj—October 21-22, Sponsor: El Paso
ARC, Time: Saturday 8 AM-5 PM, Sunday § AM-
2 PM. Place: Western Playland Amusement Park,
6900 Delta Dr, Ascarate Park. Features: Contests,
seminars, refreshments, VE exams (Saturday
9 AM), equipment dealers, tailgate space 35. Tuik-
in: 146.10/70, 147,76/ 16. Admission. advance $4,
door $5. Tables: dealers $10, swap tables 55. Con-
taer: Clay Emert, KSTRW, 109 Pasodale, E] Paso,
TX 79907, 315-859-5502.

Wisconsin (Waukeshal—October 15, Sponsor: Ket-
tle Moraine RAC, Tinter 7 AM-1 PM. Placer Wau-
kesha Co Exposition Ctr, Hwys § and FT
Admission: advance $2, door $3. Tebles: reserved
tables are £3 for each 4-ft length (admission ticket
required in addition to table reservation, reserva-
tions accepted until Qctaber 1), Contact: for reser-
vations send a check payable to KMRA Club, PO
Box 411, Waukesha, W1 53187, SASE required.

R



Contest Corral

Conducted By Mark R. Burke, KATMIS
Contest Assistant

QCTOBER
1

OMARC Midnight Special, sponsored by the Over-
look Mountain ARC fram 03007 until 05007 Qct
1. First hour, 20-meter phone, second hour.
40-meter CW, Work stations once per mode. Ex-
change name and cucrent countries confirmed. If
you don’t know, send 001. For example, K2UR
would send CGeorge 318, Final scare eguals the to-
tal number of QSOs. No multipliers. The results
will be listed in the Narional Contest Journaf, Mail
entries by Nov 1 to W2XL, 133 Clifton Ave, King-
stom, NY 15238,

3

West Coast Qualifying Run, 10-40 WPM at
0400°Oct 4 (9 PM PDT Oct 3). W6OWP prime,
W&ZRJ alternate. frequency is approximately
3,590 MHz. Underline one minute of the highest
speed you copied, certify that your copy was made
without aid and send ta ARRL HQ for grading.
Please include your full name, call si gn (if any) and
complete mailing address. A large SASE will help
expedite your award or endorsement,

7

AGCW-DL Straight Key Party, sponsored by the
AGCW.DL., from 1300Z until 16007 Oct 7. Fre-
quencies; 7.010-7,040 MHz, Only straight keys (no
bugs). Classes: A = 5 W output, B = 50 W out-
put, C = I50W output, D = 5W,, Exchange RST,
serial no., class, name, and age (XYLs use XX,
example $79001/A/ John/32. Scoring: class A with
class A = 9 points, A with B= 7 points, A with
C = 5 points, B with B = 4 points, B with C =
3 points, C with C = 2 points, Certificates, Send
lags (include SAE plus IRC for results) by Oct 31
to Friedich Fabri, DF1OY, Wolkerweg 11, D-8000
Munich 70, Fed Rep of Germany.

7-8

Califorria QSO Party, ses Sep (ST, p 85.
Columbus Contest, see Sep (ST, p 85,

VK/ZL:/Qceania DX Contest, phone, see Sep OST,
p 85,

Wyoming (S0 Roundup, sponsored by the Univer-
sity of Wyoming ARC, from 00007 Oct 7 until
24007 Oct 8. 160, R0, 40, 20, 15, 10-meter bands
and all VHFUHF bands, No crossmode/ crossband
%SOS. Wark stations once per band/mode. Non-
WY stations exchange RS(T) and state/province/
DXCC conntry; WY stations send RS(T) and county
abbreviation (first three letters). Non-WY stations
multiply total WY counties per band/mode by tofal
WY Q505 for final score; WY stations multiply to-
1al number of states/provinees/ DXCC countries by
tofal contest QS0s for final score. Awards, Logs
and entry forms (available for SASE to address be-
tow) should be postmarked by Nov 8 and sent fwith
SASE for certificate) to Bill Stagy, K7EY, 1912 Cus-
ter Ave, Laramie, WY 82070,

3

WI1AW Qualifying Run, 10-40 WPM at 02007,
Oct 9 (10 PM EDT Oct 8). Transmitted simultane-
ously on 1.8[8 3.5815 7.0475 14.0475 21.077%
28,0775 50.08 147.555 MHz. See Oct 3 listing tor
mare details,

3-9
Hinois QSO Party, see Sep OST, p 85.

14-15

ARRL International EME Competition,
see Sep OST, p 84,

Rentucky QS0 Party, sponsored by the Kentucky
Colonel’s ARC from 15007, Oct 14 wntil 03007, Oct
15 and 1500Z-2400Z Oct 15, Phone and C'W, Work
stations once per band and mode, No repeater,
crossband, crossmode, or satellite QS0s. Mo-
bile/partable stations may be worked once per
hand/mode as they change counties, Categories: KY
fixed; KY portable; KY mobile: non-KY, Exchange
RS(T) and state/province/country (KY stations send

county), Frequencies; 10 kHz up from General
phone and CW; 28.430. No WARC QSO0s. Score
2 points for CW, 1 for phone. Multiply points by
total number of KY counties, states, provinees, and
DXCC countries, Stations running under 200-W in-
put multiply score by 1.5, Awards. Plaques. Send
summary sheet, logs, dupe sheet (if more than 200
Q30s) by Nov 30 (SASE for results) to Kentucky
Colonel’s ARC, PO Box 9781, Bowling Green, KY
421029781,

Pennsylvania QSO Party, sponsored by the Nitta-
ay ARC, from 16007 Oct 14 until 05007 COct 15
and from 1300Z-2200Z Oct 15. Classes of entry:
Single-op; mobile (multiop is OK); multioperator,
single transmitter; multioperator, multi-transmitter;
QRP (max 3-W output). Novice and Technicians
must identify with /N or /T and must operate in
Novice frequencies. Phone and CW. CW contacts
in CW subbands only. Work stations once per band
aind mode. No repeater ()S0s. Work mobiles again
as they change counties. Exchange serial number
and QTH (county for PA stations, ARRL Section
for athers). Suggested Frequencies: CW—d40 kHz
up from low end and 1.810 MHz, SSB—1.850 3.980
7.280 14.280 21,380 28.580; Novice—10 kHz up
from low end; mobile window—3 kHz below [ist-
ed frequencies. Try 160 around 03007 Oct 15. Count
one point per phone QSO, 1.5 points per CW QSO
and 2 points per 160/80-meter CW QS0. PA sta-
tions multiply by total ARRL sections plus PA
counties, pluy maximumn of one DX country. Others
multiply by total PA counties (max 67). Stations
on county lines count for 1 QSO credit but mulii-
ple county muitipliers. Multiply total QSO points
by total multipliers for final score. Mobiles add 500
bonus points for each county from which ten or
more Q305 are made. QRP entries multiply final
score by two. Novice/Tech entries multiply final
scote by three. Entries with mare than 100 QSOs
must include dupe sheet. Official summary sheet
is available (from K380). Awards. Mail entry by
Nov 15 to James Trennepohl, KIS0, 1763 Prince-
ton Dr, State College, PA 16803,

VE/ZL/Ocennia DX Contest, CW, see Sep QST,
p 85,

15

RSGE 21/28 MHz 8SB Contest, sponsored by the
Radio Saciety of Great Britain, from 07007Z- 15007
Qct i5. 21-MHz and 28-MHz phone only. Single
wperator and multioperator. Fxchange signal report
and serial number starting with (0F. Suggested fre-
yuencies: 21.150-21.350 28.450 29.000. Non-
European stations ¢count 3 points per QSO with G,
G, G, GI, GM, G, GW stations (ot GB). Mul-
tiply by number of call areay worked per each G
prefix. Awards. Logs must be received before Dec
5. Mail entries to RSGB Contest Committee, PO
Box 73, Lichfield, Staifs WS13 6], England,

21

9V QSO Party, sponsored by the Singapore ARTS,
O000Z-24007 Oct 21, Phone and CW (and possi-
bly SSTV, RTTY and packet). 80-10 meters (except
30 and 12). 9V stations send RS(T) and serial num-
ber, Others send RS(T) and CQ Zone. Awards., Send
log extract to Qrganizing Commitiee, SEANET 89,
Maxwell Rd, PC Box 2728, Singapore 9047,

21-22

ARCI QRP Fall CW QSO Party, sponsored by
QRP ARC Internationaf, from 12007, Oct 21 1until
24007 Qct 22. Operate max 24 hours. Work sta-
tiyns once per band, All-band or single-band en-
tries. Send signal report, state/ province/cotntry and
ARCI number if member, power output if non-
member. Suggested frequencies: 1.810 3.560 3,710
7.040 7.110 14,060 21.060 21,110 28.060 28.110
30.060. Count 3 points for QSO with ARCT mem-
ber. Others count 2 points for same continent and
4 points for different continent. Multiply QSO
points by states/provinces/countries worked per
hand and by power multiptier (1-5 W output x7:
0-1 W output x 10), More than 5-W output county
as a checklog, Lt 100% natural power, multiply fi-
nal score by 2; if 100% battery, by 1.5, Bonus
points: add 2000 pts for each band a home-hrew
TX is used: add 3000 pts for each band a home-
brew RX is used; add 5000 pts for each band a
home-brew TCVR is used {max 5000 bonus points

per band), Team competition: Teams consisting of
2 to 5 members will be listed as individuals, and the
team score will be the total of the members® scores
{Team captains must send a list of its members to
the contest manager postmarked at least one day
prior to the QS0 Party). Awards. Pastmark entry
no later than 30 days after the contest and mail to
QRP ARCI Contest Chairman, Red Revnolds,
KSVOL, 835 Surryse Rd, Lake Zurich, LL 60047,
Jamboree on the Air (JOTA), sponsared by the
Warld Scout Rureau from 0000 local Oct 21 until
2400 lacal Oct 22, although some activity will flop
aver from Fri to Mon, Scouts exchange name,
QTH, Bcout rank and other habbies. Loak for
K2BSA, the BSA HQ station in Dallas, Texas, and
HBYS, the World Scout HOQ in Switzerland. Sug-
gested frequencies: CW—23.590 7,030 14.070 21,140
28.190; phone—3.940 7,290 14,290 21.360 28.3%0.
No logs are necessary, but activity reports includ-
ing Scout unit number, number of participants and
interesting incidents are appreciated. Interesting
photographs with captions are especially needed.
Send reports to ARRL HQ),

Simulated Emergency Test, sponsored by the ARR(.
Amateur Radio Emergency Service and the National
Traffic System, Oct 21-22. The SET weekend pro-
vides an ppportunity for ARES units to test plans,
arid capabiities of moving eimergency and health-
and-welfare traffic in and out of disaster areas via
the National Traffic System, The event is condpct-
ed by the Emergency Coordinatots, so he sute to
contact your local EC for involvement. 17 you do
not know who your EC is, contact your Section
Manager (see this issue, p 8). SET guidelines were
published in July Y89 Field Forum and mailed to
all ARRL. Field Organization Qfticials, station ap-
pointees and affiliated clubs. Contact the Field Serv.
ice Department at ARRL HQ for more details,

22

RSGBE 21 MHz CW Contest, sponsored by the Ra-
dio Society of Great Britain, from 0700Z- 13007 Chot
22. CW only, Single operator and QRP single oper-
ator (less than 10-W input). Exchange signal report
and serial number starting with 001, 21 MHz only.
Avaid 21.075-21.128. Non-European stations count
3 points per Q80 with G, GD, Gl, GJ, GM, G,
GW stations (not GB). Multiply by number of eall
areas per G prefizes worked. Log must be received
befare Dec 31. Mail entries to RSGR Contests Com-
mittes, PO Box 73, Lichfield, Staffs WSI3 6UJ,
England.

28-29

CQ World-Wide DX Conlest, phone, sponsored by
CO Magazine, from 00007 Oct 28 until 24002 Oct
20 {CW contest 0000Z Nov 25 until 24002 Nov 26).
1.8 through 28 MHz, Entry classes: single op, all
hands; single op, single band; single op, ORP; mul-
tiop, single transmitter; multiop, mult transmitter,
QRP is defined as 5-W output or less. Multi-single:
Only one transmitter and one hand permitted dur-
ing a [0-minute period. Exception: one, and only
one, other band may he used during the same i1
minute period if, and only If the station worked is
a new multiplier, Stations found in vielation of the
[0-minute rule will he reclassified as multi-multi,
Multi-multi stations are allowed one signal per band
maximum. All transmitters must be located within
2 S{-meter-diameter circle, or within the limits of
the licensee's address property, whichever ig great-
«r, All antennus must be physically connected to the
transmitters by wires. Exchange signal report and
CQ zone number. A station in a different zone or
country than indicated by its call sign must sign port-
able, QSOs between stations on different continents
wount 3 points, QSOs between stations on the same
cantinent but in ditferent countries count 1 point,
Exception: Q8Os between North America stations
in different countries gount 2 points. Q80s with
your own country count for multiplier ¢redit, but
not for QSO points. Multipliers: Count one mul-
tipiier for each different CQ zone worked per band
(max 40 per band). Count one multiplier for each
different country worked per band (DXCC and
WAE lists), Multiply GSO points from all bands
operated by multipliers (zones plus countries) from
all bands operated for final score. Single-hand logs
eligible for single-band awards enly. Single ops must
operate at least 12 hours (multiops, 24 hours) to be
eligible for awards. Dupe sheets required for any
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band with more than 200 QSOs. Entry forms are
available from the sponsor for an SASE, and all
entrants are encouraged to send for a set. Each dupe
removed by the €Q Contest Committee also car-
ries a 3-QS0 penalty, Phone logs must be post-
marked by Dec [, 1990, and CW logs must be
postmarked by Jan 15, 1990. Mail [o%s to OO Maga-
zine, 76 North Broadway, Hickswille, NY 11301,

29

WI1AW Qualifying Run, 1035 WPM at 2400Z
Oet 29 (7T PM EST Oct 29). Transmitted simultane-
ousiy on 1.B18 3.3815 7.047% 14,0475 2.0775
28 0775 $0.08 147,555 MHz, See Oct 8 listing for
mare details.

NOVEMBER

1
West Coast Qualifyin]% Run, 10-35 WPM, at

a5007, Nov 2 (9 PM PST Nov 1), See Oct 3 listing
for more details.

4-5

ARRL November Sweepstakes, CW, this is-
she, p 83,

QST QS0 Award Party, phone, sponsored by the
Canadian Radio Relay League, Nov 43,
[S00Z-22002 cach day (CW—Nov 11-12), The
award is available fo any amateur who makes
phene, CW or mixed contacts with 8 of the 11 QST

stations in Canada. To receive the award send SASE
ot IRC to Garry Hammond, VE3XN, 3 McLaren
Ave, ON N4W 3K, Canada.

Ten-Ten International Net, from 00007 Nov 4 un-
til 2400Z Nov 5. Open to all amateurs but only paid-
up 10-10 members ase eligible for awards, Single
operator only. CW and RTTY. Work stations once
on 10 meters only. CW contacts must be in the CW
subband, Exchange call, name, state and 10-10 num-
ber (if member). Count 2 points for each QSO with
a member, count 1 poiat for each QS(} with non-
membher. Final score is total QSO points. Awards.
Send logs along with cover sheet and dupe shect
postmarked before Dec 1 to Boomtown Chapter,
o/0 Fd Neal, NSEBA, 1414 Hiawatha, Burkbur-
nette, TX 76354,

6

WIAW Qualil:y_in%]Run. 10-35 WPM at 03002
MNov 7 {10 PM EST Nov 6). See Oct 8 listing.
10-12

Japan interngtional DX Contest

ALARA Contest

Enropean DX Contest

Montana Centennial QSQ Party

OK DX Contest

QST QSO Award Party

YO DX Contest

18-19

ARRL November Sweepstakes, phone, this
issue, p 83,

Internationzl EME Competition, see Sep
ST, p 84,

25-26

CQ World-Wide DX Contest, CW, see Sep 28-29
listing.

28

WI1AW Qualifying Run

Computer Diskette Media: [tems for this column
can now be sent on a standard § - or 3 ¥2-in MS-
DOS formatted floppy disk to ARRL HQ. The file
must be in an ASCII format and must contain all
information as listed below. The file can also be sent
via modem to the ARRL Buletin Board at
203-665-0090.

Deadline: The deadling for receipt of items for
this column is the 1st of the second month preced-
ing the publication date. For example, your infor-
mation would have to reach HQ by November 1
to make the January issue. Pleasa include name
of contest, dates, times ?{‘% and complete rules.
Send to Contest Corral, Main St, Newington,
CT 08111, igste, |

Special Events

Conducted By Mark R. Burke, KATMIS
Contest Assistant

Duluth, Minnesota: The Arrowhead RAC will
operate WIGKP Oct 14-15 to celebrate the club’s
60th year. Operation will be the lower $$B portion
of the 80-10 meter General bands and 10-meter
Novice 58B. For certificate, send QSL and large
SASE to Randy Welsald, WJBL, 6319 Sherbourne
St, Duluth, MN 55807,

Southingten, Connecticut: The Southington ARA
will operate WIECV Oct 6-8 to commemorate the
fall's Apple Harvest activities. Operation will be in
the middle portions of the Ceneral and Novice
bands. For certificate, send QSL and 9- » 12-in
SASE to SARA, PO Box 873, Southington, CT
U648y,

Ault, Colorado: N#JQP and NODLW will operate
Oct 7 to commemorate '‘International Days.””
Supgested frequencies: 14.250 21.350. For QSL.,
send SASE to John Dahlgren, Box 489, Ault, CO
20610.

[ a5 Cruces, New Mexico: The Billy the Kid Chapter
of Ten-Ten International will operate WMSQ
1500Z-22007. €%t 7 from the Whole Enchilada
Fiestz. Primary operation will be on 28.365. For
certificate, send Q5L and SASE to Billy the Kid
Chapter of Ten-Ten International, PO Box 274,
Fairacres, NM 88033,

Dothae, Alabama: The Wiregrass ARC will operate
WB4ZP] 15002-2100Z ¢t 7 i0 commemaorate the
7th anniversary_of the Wiregrass Antique Car Club.
Suggested frequencies: phone—7.240 14,260 21.325
28.425: CW—-7.130 21.130, For commemorative
(ISL, send SASE to Wiregrass ARC, PO Box 958,
Dothan, AL 36302.

Clintor, lowa: The Clinton ARC will operate WHCS
1400Z-2200Z Oct 7 from Beaver Island, Suggested
frequencies: phone—3.875 7.275 14,260 21.375
2%.400, For certificate, send no. 10 SASE by Dec
30 to Bd Shaw, PO Box 329, Camanche, LA 52730.

§t Clement's Islund, Maryland: The Capitol Hill
ARS will operate W3USS Det 7-8 to coincide with
the 22nd Annual “*Blessing of the Fleet,” Suggested
frequencies: phone—-3.425 7,220 14.240 21.300
28.405 146.550; packet—145.030. For QSL, send
QSL and SASE to WAWG via Cuflbook address.

Clarksburg, West Virginia: The Stonewall Jackson
ARA will operate WEBSZVS 1200Z-2300Z Oct 8 to
wommemorate National Fire Prevention Week.
Operation will be the lower portion of General 80-
and 40-meter phone. For certificate, send QSL, con-
tact pumber and SASE to SJARA, PO Box 752,
Clarksburg, WV 26302,

Westminster, Maryland: The Carroll Co ARC will
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operate K3PZN Oct 8-14 to celebrate Fire
Prevention Week. Operation will he 30 kHz from
the bottom of General 80-15 phone and Novice
0-meter phone. For certificate, send QSL, confact
number and SASE to Carroll Co ARC, PO Box
2099, Westminster, MD 21157,

Norfolk, Nebraska: The Elkhorn Valley ARC wall
operate KESFL 1500Z-0300Z Oct 14 to com-
memorate Amateur Radio Sell Nebraska Day. Sug-
zested Frequencies: 3.870 7.270 14.270 21,320 28 470
50.270 146.730. For certificate, send QSL and 9-
= 12-in SASE to Roy Barkhuff, KEBJI, 1701 Sky-
line D¢, Morfolk, NE 68701,

Topeka, Kansas: The Kaw Valley ARC will oper-
ate WHCET from 1400Z Oct 14 until 2300Z Qet 15
to celebrate the 50th anniversary of the movie *“The
Wizard of Oz." Operation will be 75 and 20 metess
and Novice [0 meters, For special (QSL, send Q5L
and SASE to Sherry Langston, KABENL, 1919
Adams #62, Topeka, K5 66607

Cambridge, Massachusetts: The Harvard Wireless
Club will operate WIAF from 00N0Z Oct 14 until
24007 Qct 15 to cefebrate the 80th anniversary of
the club, Operation will be in the General portions
of #0-15 meters and Novice [0 meters, For com-
memorative QSL, send SASE to Harvard Wireless
Club, 6 Linden St, Cambridge, MA 02138.

Harlingen, Texas: The South Texas ARS will oper-
ate NSCAF Oct 14-15, 15002-2400Z each day, to
celebrate the Confederate Air Force's annual Air
Show. Supgested frequencies: 14,260 21.360 28,460,
For special QSL, send QSL and SASE to David
Woolweaver, KSRAV, 2210 5 77 Sunshine Strip,
Harlingen, TX 78550.

Athens, Georgia: The Athens RC will operate
NAALE Oct 14-15 to commemorate the (25th
anniversary of the world's only double barrel
cannon. Operation will be the lower portions of the
General 80-15 bands and Navice 10 meter. For (3SL,
send QSL and SASE to Ed Riddle, N4ALE, F-24,
Country Corners, Hwy 29, Athens, GA 30606.

Fort Payne, Alabama: The DeKalb Co ARC will
operate WD4EIZ Oct 18 in observance of the city's
100th anniversary. Suggested frequencies: 7.240
14,260 21.325 28.350, For commemnorative certifi-
cate, send QSL and no. [0 SASE to Ray Goggans,
WD4ELZ, 1612 Fruit Farm Rd, Fort Pavne, AL
35967,

Providence, Rhode Island: The Providence Radio
Assn will operate WI10OP 0000Z-0400Z Oct 18 to
celebrate its 70th anniversary. Operation will be on
14.0490, For commemorative certificate, send SASE

to PRA, 1| Ludlow Street, Johnston, RI 02919,

Panola County, Texas: The Carthage ARS will
operate AASHF 1400Z-22007 Oct 21 from the
hometown of music star ““Clentleman’ Jim Reeves,
COperation will be General phone and 14,028 and
28.400. For certificate. send QSL, contact number
and no. 10 SASE to Mark Hulsey, AASHF, Ric 4
Box 166-X, Carthage, TX 75633, For CW contact,
send to Lee Chapman, W5QLA, 106 8 Gaston 5t,
Carthage, TX 75633,

Reltsville, Maryland: The Laucel Marvland ARC
will operate K310G 13002-2100Z Oct 21 to celebrate
the achievements of The Center. Suggested frequen-
cies: phone—7,240 14.240 21,340 28,340 147.540;
C'W—-14.055. For special ceritficate, send QSL and
23753 SASE to Laurel ARC, Box 3039, Laurel, MD

Durant, lowa: The Navenport Radio Amateur Club
will operate WEBXR from 0000Z Oct 21 until 20002
Oct 22 from Cedar County. Operation will be
primarily 80-10 meters $SB. For QSL. send QSL
und SASE to WEBXR via Callbook address.

Hamlet, North Carolina: The Richmond Uo ARC
will operate K43UG 13002-2200Z Oct 28 as part
of the annual Seaboard Railroad Festival, Suggested
frequencies: 7.235 14.265 21.315 28,345, For cer-
tificate, send SASE to RCARC, Seaboard Festival,
PO Box 132, Hamlet, NC 28345,

Brevard, North Carolina: The Transylvanmia Co
ARC will operate K4AILF from 2100Z Oct 31 until
05007 Nov I to celebrate Halloween. Suggested fre-
quencies: 3.860 14,295 50.150 144,200 223.500
432,150. For certificate, send 9- > 12-in SASE to
Dick Gustaison, K4AIF, 302 Wilson Dr, Brevard,
NC 28712,

Computer Diskette Media: Items for this column
can now be sent on a standard 5la- or 3%4-in MS-
D08 formatted floppy disk to ARRL HQ. The file
must be in an ASCH format and must contain all
information as, listed below. The file can also be
sent via modem, 1200 or 300 baud, to the ARRL
Bulletin Board at 203-665-(1190.

Deadiine: The deadline for receipt of items for
this column is the 1st of the second menth preced-
ing the publication date. For example, your infor-
mation would have to reach HQ by Nov 1 to make
the Jan issue. Please include tha name of the
sponsoring organization, the call sign of the
special-event station, the city location, dates and
times (Z), suggested frequencies and QSL infor-
mation. Requasts for donations will not be pub-
lished. 1L



Section News

Administered by Steven Ewald, WALICMS

The ARRL Field Organization Forum

ATLANTIC DIVISION

DELAWARE: SM, Walt Dabell, KD3GS—ASM: Bill Ryan,
WA3DIPJ. Cangratulatians 10 afl on the graat field day scores.
| had repors of best-ever scores from saveral clubs. Missing
this year were the raports of frisd . . | thaught all that smoke
was from my cigarette. .*) radios, thank goodness. The
Delaware Section Managar efection will be this December, If
you heed qualification ¢ nomination farms, let me know., June
net rpt: DTN stas 310 tfc 48 in 22 sessns, DEPN sins 43 tic
18 in 4 sgssns, SEN stns 57 tic 3 in 4 sessns. June Traific:
WaQQ 67, WAIWIY 44, WB3DUG 39, KASGRQ 29, KaJL 19,
W3FEG 18, K3YBW 12, W3PVQ 11, KD3GS 11, TOTAL 250.
The Now Castie County ARES group participated in emergsn-
¢y operations with the Red Cross in July. Several Volunteers
spent sevaral howrs escorting Red Cross officials through flood
stricken areas of New Castle County. The damage was
minimal, but the help was still appreciated. Xeep up the good
work! With hurricans ssason nearing its midpomt, the first
patentially threatening starm in early August had the Sussex
AHESMgroup scrambling o get & 20-meter dipole in the air
KC2JM spent a good part of his birthday at the EOC in
Georgetown working on that antenna, Sussex Ceunty stands
t¢ lase the most in the event a hurricane does sirike, hape
the antenna isn't needed. Halloween is right around tha
carnar. This may be a good tlz_fponumly lor the ARES groups
to get a warkout. July ngt rpt: DTN sins 318 tfc 38 in 21 sassns,
DEPN sins 55 te 10 In 5 sessns, SEN sins 58 tfc 1 in 4 sassns.
July Traffic: WAIWIY 31, WBIDUG 27, K3JL 26, KAIGRQ
23, KIYBW 20, KD3GS 20, W3FEG 12, WaPVQ 7. TOTAL
166,

EASTEAN PENNSYLVANIA: SM, Kay Craigie, KC3LM—
ASM: WAIPZO, KAJA, KO3B, KAZFD. SEC: KBIYS. AGG:
KO3QB. Q00 WIS, SGL: WASIAD, STV, BM: KBIUD. FIO:
WBZXV. TC: WIFAF . Get out your calendar, because Oclober
i3 stufted tull of Amateur Radic activity. Explare 'the werld
above 50 MHZ” with the Pack Rats at their annual VHF
conferance ontha 7th. This is a part of the spastrum we should
all know mare about. Both axperts and newcomers will enjoy
the presentations at this conference. On the Bth is the Pack
Rats hamfast—please carpeoll Octaber 14-15 is tha Pannsyl-
vania QS0 Parly weekend. To bring these awards home 1o
EPA again this yeur, we're going to need soma eye-popping
scores. Evan if you don't do the contest in a big way, please
get an the alr and give a few points and county multipliers
te others. The exthinge Is easy, just your county and a serial
number. Again this year KG3LM is spansaring the Navica/Tach
plaque. Farmer QSO Pary chairman W3IHDH was tracked
down in Missouri and sent an ARRL Certificate of Merit from
EPA Section in gratitude for his work an the contest. He's now
writing a state QSO party column in National Contest Journal,
Many thanks to K350 and Nittany AAC for sponsorship of the
PA QS50 Party. Good luck in the contastl Is that all there is
in Qctobar? Not hardly, friend. On the 15th, C-CARS has their
hamfast in Garlisle, the Penn Wirgless has their hamiest in
Bensalem on the 22nd, and on the 29th, RF Hill has theirs
in Sellersville, Wow! Apparentiy not having enough to do this
month, KC3LM will visit the Endless MiS. ARC mesting in
Tunkhannack. Shifting to the Field Crganfzation roster, add
W3QFK to the list of OQ's, Traflic handlers are reminded that
your station activily tgporis should be in the SM's hands by
the 5th of the month. Re%pons raceived latar must be deferrad
to the naxt month’s QST. if's unnecassary to dupe a copy of
your SAA to STM KB3UB, sinca the SM alraady forwards all
the data 1o him far analysis and record-keeping. As always,
your activily and reports are vary much appreciated. Even it
the ink on your license is good and dry, you ¢an still honor
your Elmer with a cartiticate from ARRL's Educational Activi-
ties Branch. Just write and ask for one, 3¢ vou can fil it out
and presant it. What a special holiday gift this would make
lar someane who helped you "way back whent Tratfic (July):
N3AZW 536, N3DAM 228, N3CD 146, AA3B 104, KD3AD 75,
KAZDLY 50, N3COY 33, NSEFW 26. KUJR 24, KA3QYH 24,
W3IDP 23, W3NNL 22, W3KOD 20, KAIMYM 20, WBAEVL
149, KASSKT 15, WICL 15, WazlD 13, KAIRGF 12, NaFGT
12, W3FAF 10, WIAGN 10, W3BNR 9, WaGJC B, W3ADE
7, K3ARR 5, W3IPX (June) 27. Nats (July QNIQTC): SEPATN
79/7, DGARES B9/14, DBAAES 156/0, EPAEPTN 455/157
EPA 4911181, PTTN 20346, MAACTN 143/54, MARCNET
68/2. @PBBS: K3ALI 399, WAITSW 345, N3ET 6.

MARYLAND-DC: SM. Ker Cahen, NI3F—ASMIPKT: HJ3E.
ASM/ACC: WAIYLO, BM: NB3P. PIO: N3BMB. SEC: KN3LJ,
TC: WIVYN. STM: N3EGF. SEL: KWK, DOC: WBIEFS, The
MMARC repaater was hit by lightning in June. It is koped that
tull caverage will be restored i August, In May, there was
a special-event operation aboard the submarine USS Torsk
in Baltimore's Inner Harbor—over 350 (X50s in 31 states.
Packetears known to be unlaading NTS traffic are K3RXK,
KIORW, KB3NL, KN1K, KJ3E, and N3EGF. WaIWI continues
wark building muiti-channel digital receivers far the AMSAT
launch slated for Nov. 10. Tom was the featured speaker at
the Centrai States VHF Society annual dinner, which was hald
in Chicago. MG3L started his second solo eruise to frenada
onJuly 21. . he will return May *90; KJ3E and K3NNI are his
contacts. We need EC’s badly, contact KNAU. Also needed,
hams with DF'ing experience to become OOs—cuntact
WB3EFG. All appointees are gently reminded that reqular
reporting is 2 candition of continwing their appointment; we
will scon tam the Section roles of inactive ir . Glad ta meet
§0 many of you at the BRATS hamfest. Keep thase cards,
letters, bulletins and acket%rams (@ Walwh coming! CU next

monthl WITH THE NETS: NET/MGR QND/QTC/ONK:
MSN/KC3Y 307301220, PON/WEIBFK 26/22/197, MDD/W3FA
622441459 (MDD TOP BRASS W3FA/123, K3GHH/ea,
KG3Y/8T) MEPN/KSRXK 30/134/599, HOCARESANAIOAA
ZOBMAVEN/WSYVD 0/0/0. Tratfic: W3IWI 864(BPL), KJ3E
315, NBIP 198. NC3V 183, KG3Y 189, K3GHH 166, K3RXK

154, WAFA 147, NR2O 121, K3NNI 68, W3DQI 60, K2USO
56, W3YVQ 51, KK3F 46, W3FZV 37, KSORW 36, WBIBFK
30, KDaM 27, NIEGF 26, K1BGT 20, WISWD 16, WAZWDT
12, N1FJW 9, KAIDXX 3, WATQAA 2. PSHR: W3FA 95, KJ3E
%46‘?\903\;?:‘ K3AXK 82, NCIV 75, NR3Q 72, K3GHH 68,

SOUTHERN NEW JERSEY: SM, Richard Baler, WA2HEB—
SEC: K2QU. STM: WB2UVE, ACC: N2BGIT, PIQ; KAZRAF,
SGL: vacant. BM: WB2UVB. 00C; WAZHEB. ATCs: K2JF,
KAZHJA and WB2MNF, VE testing will be giver in Ballmawr
on QOct. 19. Bor Jan. 1962 QST column for full info on this
sassion. Congratulations go 1o Victoria Gruen, KAZVHRA, of
Aunnemede gn recsiving & $750 scholarship from the YLRL.
The weekend of Oot. 21-22 marks the annual Simulated
Emergency Test, At this point, | don't know what the section
has planned, but if you're interested, please contact your
County EC. I you need names/addresses, plsase don't
hesitate to contact me. This eolumn in August's QST
contained the wrong Senate committee that has the ""Scanmer
Bill"” legisfation. The Senate committea is the Transportation
and Cormmunications Cammittes and the committee chalrman
is Senator Walter Rand, 514 Coopar 5t., Camden 08102,
Telephona (609) 541-1251, As of this wrting, we still aren't

otting a whole lot of support. Please re-read this column in
tne August QST and send off a letter or QSL. card 10 your
laglstators, Wa need YOUR help! Any additional information
thal you might want can be obtained from ma, Until next
maonth, 73. Trafflc: WB2ZJF 109, WAZCUW 14, WAZHES 5,

WESTERN NEW YORK: SM, Wiliam W. Thompson,
WaMTA—Affilialed Club Ceordinator, N?EH. FB having 33
clubs fiigd for 1989~ 10 from 1988 are pending—5 from 1987
are urged 1o send their report. NOW, it we could contact
sameone for the folfowing thactive listed affiliated clubs
Hrong:isr # thay read this column?): Carlton Webster, Ft.

erkimer, Otsago, Syracuse L), Gleason, U of Rochaster,
Reakles, Clarkson College, RIT, Buffalo Repeater—all have
not reparted for at least three years, C'mon folks, support your
League and let *it" keep youur club informed.

GNIIOSPIOND  NET QNIKSPIONG

NYSEMO  1120010/05 HYSUE® 02031
NYSA 014/004/05 BLUE LINE 1840015030
NYSIM® 3115295051 JCARCN A77H011/28
WONIM® 41943551 OARCN 057/002/08
MYP* 5070 TIGARDS 9334003105
NYPON* 405200031 VHF THIN 040/000M4
£S5 G070 PATHFINDER  399/005/30
NYSPTEN  dU3/057/31 BLAK RVR kghtming

LCARES  046/000/05 ONEONTAR 023000004
QCTENE®  537128/31 CNYTN: 2BE(077/30
ANET 3470013 OCTENL 266/054/31
STAR®  246032/28 WONGL" 4531144131
WONE®  4ran741 NYsd.* 205024351

"NTS Net, Section Packet Nede Station WB2ACV raports 37
massage handlings for July. BPL to N2EJA and WB20WO.
PSHA: KG20D N2EIA N2ZEVG WAZF.L) WEFR KG2HJ N2IKR
N2IYA WZMTA WB2ZOWO KA2000 ND25 NJ3V K2yal
KARZNZ, Club officers: JCRAC WAZBZH KASGCP WBZACK
WR2HBU; LARC WA2ISC K2QCX N2DMP KB2DIQ W2GIN:
LARA KB2CXM KEZNC KA2ZTO K2BXS WNYDXA WB2IVO
WARDSC WB2YQH (with hearty thanks to WB2CJL as he

staps down as president). Appointments: (00) N2FHT.

Presantly WNY has 168 stations holding appointments: ASMs
9, NMs 8, ECs 34, ATCs 6, PlAs 9, DECs 5, Q0s 6, 08S 9,
QESS 40, ORs 42 for a total of 168 appaintments. Do you have
one? Westarn New York’s forty counties stll have abaut
10,000 licensed hams, and over 3400 L.eague mambers. Lat
the Section Manager know tor which aepointrnents you are
Intarestad in applying. OH BY THE WAY, did you know that
the National Radio Association supports retaining the use of
the Atwater Kent No. 47 receiver for use by the racio amateur
for all modes including CW?! A long-time public service
amateur became a Stfent Key this month, Bill Goft, WAZHSE
was the vaice of Plaitsburg and will be missed by many stich
as NYSPTEN and the Interstate S5B Net as well as by his
Clinton County friends. Severat {olks are sending menthly sta-
tion activity reparts to W2MTA via packet radio: i you have
this mode, my homa mailbox is WE2ACY In New Berlin
W2MTA @ WB2ACV). OBS report received from N2JEU
farmerly KB2ECI). Hopa o sae many of you at the RAGS
Hamiest at State Fair Grounds on Oct 14. Traffic &luly): N2EIA
607, WE2OWD 405, WaMTA 531, WAZFJJ 291, KC2HJ 275,
NJ3V 264, K2YAl 204, ND25 183, W2FR 143, N2IYA 137,
KG2D 116, KAZQOQ 98, WEB2NLL 93, N2DLN 84, KA2ENZ
84, NN2H 72, WB2QIX 59, AF2K 59, KAZDED 48, WB20EV
46, WBPACV 37, W2PPS 36, N2EVG 24, N2IKR 24, KB2EQQ
20, KEZEA 12, KA2ZKM B, (June) KEZEA 36, WB2IJH 33,
WESTERN PENNSYLVANIA: SM, Otto L. Schufer, K3SMB—

BEG: WASUFN, 5TM: NO3M. BM: KC3ET. TC: N3EFN. O0C:
KX3V. ACC: AKA, SGL: KASOEM, NEED PIO.

NET QNI QT BESE  kHZ ] MAN
WPACW o I | 3585 FO0P/D WAIUNX
WPAFTN w2 70 M 3983 S:00P/D WA3HLN
KEN 13 49 8 3383 G30PAY  NIEMD
PEN me 169 M 3958 §:00PD  WAITHT
WPAZMTN 26D 36 31 28188 BIOOPID  KAJIBGC

NWPAIMTN 812 o7 8 53045133 BOOPID  KGANY

| have the sad news of the passing of three amateurs in the
section. They are WAINY, KB3Q, KB3L, the founder of the
Unitad Arines ARC ard WA3BOH. A word about WASBOH.
Although sutfering, Amie was always ready to assist any and
alt amataur functions. He had his car prepared for his use to
ovarcome bis disabilittes. He was a true armateur in givirg his
aft without wanting any credit. Our condolences 1o thetr fami-
lieg. Now must say that | am resigning the SM position. | have
no idea about who my successar will be as yat, but | hope
wa can find one. | am having problems with my eyes and back

which must have treatments. | regret having to give up my
appointment which | enjoyed greatly. { hape to be able fo halp
{or 2 long time to came, | want to thank all thase @ Newing-
ton for all their help durin mnx term of office. August Traftic:
NIEMD 305, KOI3T 295, hﬁiF 254, W3OKN 122, NO3M 114,
NIAES 63, KQaT 299, N3FM 254, WIDKN 122, NO3M 114,
NIAES £3. K3SMB 55, W3KUN 36, WAIDBW 36, WASHJC
28, KF3V 24, KA3EGE 16, KCIYE 15,

CENTRAL DIVISION

ILLINQIS: 5M, Dave Carlson, AASD-—SEC: WIDBH. BM:
KIEUL ACC: WBOSFY. STM: KOCNP. SGL: KoIDQ. TC:
NIRF. 00C: WATT. PIO: WIEWA. DEC: WDSEBG,

NET FREQ TIME

1SN 3805 1800DAILY

ILN 3590 1B30,2200DAILY

ITN 3708 1300DAILY

CTN 147 6908 2100DAILY

LARES 3205 1830 187, 3R0 SUNDAYS
KN 3940 O900SLINDAY S

PN 3855 1645M-F, 0RIOSUNDAY
NGPN 3915 O700M-SAY

NCPN 7270 1215M-SAT

The Lake County Regional Red Cress needs communications
specialists to assist in providing emergency and disaster reliet
searvices. I'I‘(Kgu would be willing o help, contact Gene
Rampals, UNQ, who is the LAMARS (Libertyville and
Mundelein ARS) Disaster Coordinator. Call him at (312)
356-0429 and tell him vou are ready to *'make a difference”
the hext tima disaster sinkes a Lake County famity, Members
of the WIARG (Western Illinols ARC) and saome hams kem
the Keokusk, lowa, area helped with the Keokuk cart races in
July, Thanks fo K9BD, Kefil, KASOG|, WBOLKT and
WEB2QTW for thelr help. The Sangamon Valley Radio Club
has voled to support a Boy Scouts o America xplarer Post.
The Boy Scouls have asked that 5 rembers of SVRC act as
adwisors for the grouf! and help guide it through the tirst years
until the kids are able to take over the regular operations of
the Post, Contact Ed, KASETP, if you can spend some time
helpini n this worthwhila actvity, Members of BARS {Bofin
brook ARS) aperated a special-event station during the NW'I%
Revilutionary War Re-anactment at the Napar Settiement en
dJuly 15 and 16, KEIBW, NWAK, NW9V, NSABF, W9HBG,
NMaJ, KASCAl, NWOT, NOSD, WeZDT, NOFRT, NOGUN,
KBACJQ, KBICDY and WASDIP 3)) participated in the activi-
ty. Traffic: KASFEZ 414, WOHLX 187, WIHOT 165, WAQVLE
163, WIHBI 126, KSCNP 90, NSOF 83, KIQEW 71, WDSHOW
50, WBATVD 50, KAQGXI 46, NCIT 46, WALWH 42, WOKR
36, KAQCTWIT 25, WIOBL 23, WV5Z 23, KASTVUT 17,
KA9JNE 16, WDSCIR 13, WASAXL 10, WOVEYIM 7, KOEHP
6, KASUEX 6, WILNQ 4,

INDIANA: M, Bruce Woodward, WSUMH—SEC: WDIAVEQ,
STM: WAJOHX. ACG K9ZBM. TC: WAGIWL. SGL:
WAIVQO, BM, WI0CL. PIO' NSIPA. (OC: KJIG, Net
Managers' TN KASEIV. GlIN KJ2J. ICN KDSER, YHF WOPMT.
IWN KASERG., July Net Reparts:

NET FREQ TIMEDAILYIUTC QNI OTC OTR SES
(TN 3910 1230/2130/2300 2811 492 2072 93
QIN - 3656 1430/0000/0300 387 137 B9 62
ICN 3705 D140 5 19 m7 21
IWN 310 1310 1847 31 n
IWN VHF BLOOMINGTON V44 e A
IWN VHF kOKOMOZ 1032 199 31
IWN VHF LIGONIER 738 30
HOOBIER VHF NETS (22 5766 166 S0B{ 243

DANS for July 366 QTC 62 ses. IN S0% by WASGHK, KaZLS, WIUEM,
K9CGSE, NODWU, KIGBR. CAND 632 QTG in 31 sas. DIRN 1008 by
NRIK, K815, N9DWU. SILENT KEYS: HA. McAlhany, WASOKK, of An-
«derson, Lesler A. Gllley, KSYFT of Oden, and William *'Brooks™ Clatk,
WBOEAP of Marion. Mac was actwe nght up to his becoming & Sient Key,
Baih Les and Brocks had been active prior 1o their itnasses, They al will
ba missad. Appointmants EC Ban Gnmm, KASKOG for Neble County. EG
Rabart Alnzer, KASFOR, Jefferson County, PIA Jahn Marty, WoBTZ, fNo-
ble County. BARF, Disciples Amnatour Radio Fellowship matin Indianapolis
Ahts month in connection with thair church convention, Poc, WeKRY, wus
the hast. They plan to activate the ciub siation at the Missians Builting,
EC Feports; NSDUZ, WDSK, KAIRTD, WBYAH), KASEIY, WYCNE,
WOYDP. NSENC, KAIDZM, KABOOH. KDGHB, WOKGE, WJIL), KO9ZN,
NODTG, WASODT, WASHEE, WRSNCE, KCIol, WODIHI, WBBAGT,
WHCFI, N9ADS. NSGFX, KBIACX, WBALINL, WESRVN, NSOFUL. Pack.
ot BES Reports: WSZFX 6038, WHISYK 1826, KDIOB 1438, NSAAA 1058,
KAULOM 1045, WASUXP 897, NOBAG 545, Public Sarvice Reports: [eKal
Gounly. K9ZEM Woathar Nal, St, Jaseph County, WSEPT Firecrackar
Haces. Vandarbarg Counly, KAYEWV Drum 4 Bugle Corps compstition,
Casyg Counly, WOCF] Weather Net. Tippecancs Sounty, WHSAVN Fig-
dlers Contast ot Battleground also Weather Net. NSFOZ 146 10/70 morm-
tor program. 317 hours raporting & accidants, 4 traffic signals, 6 stalled
cars; 1 tire fiydrant, 1 weather net, 1 drunk dtiver, 3 fires, { phana call,
repart bays on reet, KEIPR Lalayelte 147,135 2 vohicla Bmargencles,
£ ear accidents, recidass driver, possivle breakn, Tratic: MRIK 360, KJg)
212, WOUMH 122, WIUEM 94, WAIDHX 69, WDSJAS 59, WASCICF 54,
KBZLS 52, WEBQPA 51, NSDWU 43, WIOOCL 42, KSFEL 32, KaGBR i,
WDSH 24, K9ZBM 29, KE9PR 28, KISBW 26, WRGIHR 25, WHPMT 24,
WD9X 23, WICNE 23, KASQME 23, KAILOM 23, WIPPO 22, NXoA 20,
NIENG 19, KABERG 19, NYHZ 18, NXSI 16, WBOOZZ 14, KAZOD 14,
WDSCIV 12, KBIHH 12, KeOUP 12, KBIDU 11, KIET 11, WaDZI 1,
WDIDWD 16, NSDYG 5, WKHK 8, WBBJUY 8, KADIY 7, KBOSU 7, KWOC
6. ABBA B, WIBTZ 6, WBINCE 5, KBAIGK 5, WORTH 4, W9XD 3, WB9AJY
2, NZG§ 2, WoCFI 1, WOYDP 1, WASHEE 1, WABQIZ 1, WOKMY 1,
WISCONSIN: SM, Richard R. Hegent, K9GDF—SEC:
WAZAG, 8TM: KCSC.). ACC: KAJFOZ. BM: WRBSJSW. 00C:
NCOG. PIO: K92Z, TC: KIGDF. Cengratulations to Green Fox
ARC for renawing as an ARRL Special Service Club, A beaut-
ful wond plaque with Q5. and namepiate was presented to
kJgl for furthering DX through operating at the Mellish Reef
(VKBZM) and Willis sland (VKSZW) expadition, New Gireatar
October 1989 87




e Detailed illuminated map shows time, time
rone, sun position and day of the week at a
glance tor any place in the world

® Continuausly moving - areqs of day and night
change as you watch.

® Mounts easily an a wall. Size 34%" w224,

$12657$1159.95 DELIVERED IN US.

R PG DX THAT
W GANDS OUT

£~’é‘=‘l_f‘}' FHOM THE CROWD

10, 15, 20
.. Meters

Whather busting pileups,

rag chewing or hunting
Mast tare DX, the A3 stands

) not out trom the crowd with

included the perfect combination

ot easy assembly, the

right size, rugged durabil-

REG.
399.00

SALE
£69.95

Plus Shipping

® Boom Length 14 ft.,
Weight 27 Ibs.

¢ Wind Suriace
Area 4,36 fi.

MA-40

40' TUBLILAA TOWER

-se09 SALE] $629
MA-550%

55 TUBULAR TOWER

1360 SALE! $999
® Handles 10 8q. ft. at 50 mph

® Pleases reighbors with
tubular streamlined look

&TX-455 SALE! $1389
55 FREESTANDING
CRANK-UP
@ Handles 18 sq, 1. at 50 mph

2 ® No guying required

# Extra-strength Construction

® Can add raising and mator

drive accessories

TR

TR

I

Shewnwithoptienl
MARE rotor hasa

TOWERS RATED TO FIA SPECIFICATIONS
OTHER MODELS AT GREAT PRIGES
IN STOCK FOR QUICK DELIVERY

ity and great performance.

VYHF/UKHE
SOLIDSTATE
AMPLIFIERS

sege- el

Contemporary design,
quality and a 5 year warranty
on parts and labor,
B months on the RF Final transistors.
alt amplifiers have GaAsFET receve
pre-amps and high SWR shutdown protection.

CALL TOLL FREE
I8 caLIFORN caLt STORE Nesaist Y00 1.800.854-6046 1-800-444-7927 1-800-444-4799 1-800-444-0047

E: Emma Toll ree including Hawali. Phone Hrs: 7:00 am 1o 5:30 pm. Pacific Time, California, Arizona and Georgia customess call ar visit nearest store.
) .a.db  Qalifornia, Arizona, Georgia and Vinginia residents please add sales tax. Prices, specifications, descriptions subject o change without notice.

» Optimized for reduced Phase Noise
* Dual VFD's, 100 W OQuiput
* Alf bands 160-10

-
TITAN425
» Pair 3G%800A7 « External Pawer Supply
= Performance atlegal limit
+ 3MSQSK, 1.6t0 22 MHz - Assures “Loaf Along”
- With authorized moditication through 29.999 MKz

INSTOCK NOW! FREE SHIPMENT!

SOUTHEAST
ATLANTA, 9 10 5:30 EST

Electronic
. Applications

PK-232 Multi-mode
Data Controller

* NEW IBM Fax Screen
Display Program Available
* Transmit/Receive on Six Modes
. CW;FTI‘YJASCH{
OR/Packet/FAX
* IBM and Commodore
terminal programs available
* Radio Ports for HF and VHF

In Stock for Quick Delivery
Free Shipment

WOODBRIDGE. ¢ w0 5:30 EST

HLantronics/KAM

True dual port -

simultaneous HF/VHF

packet operation

« Personal Bulletin Board

« KTTY/ASCIVAMTOR/CW /Weather Fax

» Pragrammable MARK and SPACE fones

= Jerminal programs for PC compatibles
and Commodare

* WEFAX programs for PC, Commodore,
and Macintosh

One-year Warranty
CALLFORLOW, ~

EGWPRICE

o Az 24 BY 8
Call any of our 800 numbers coast to coast from most parts of the country.

MID-WEST /WEST
ANAHEIM, 9 to 5:30 PST

MID-ATLANTIC NEW ENGLAND

SALEM, 9 t0 530 EST




E\WUUD
TM-721A / 731A /1 631A

2m, 40MHz 2m, 50 W 2m, 220MHz

DUAL
.. BANDERS

EAT PRICES, f“’;%LL

HF TRANSCEIVER

s 160 m 1o 10 m Amateur Bands
s 100-KHz to 30 MHz Receiver
+ Available with optional

built-in Antenna Tuner.

CALL FOR PRICES

COMPETITION CLASS
HF TRANSCEIVER

KENWOOD
TL-922A

2 KW PEP LINEAR AMPLIFIER
Pair of EIMAC 3-5007 Tubes

ANAHEIM CA 92801

CALLFORLOW,LOWPRICE

HAM RADIO OUTLET
NATIONWIDE TEAM

RAPID DELIVERIES
FROM STORE NEAREST YOU

KENWOOD
TS-790A

144/450/1200 MHz OPTIONAL

ALL MODE
TRIBANDER

SATELLITE TRANSCEIVER

ROCK SOLID TCXC

ward 02 ameiback Rd.
aam’ 781 3033 (213] 860-2040 415) 342 5?5? 602) 242. 5
tween Disneyiand eorge, Mgr. WBEDSY ary WB75LY, M
Knotis Berry Farm 5 miles south on 101 from SFO East of Hwy, 17
Bob Ferrero WGRJ ATLANTA, GA 30340 OAKLAND, CA 94606 SALEM, NH 03078
Prasident/Owner 6071 Buford H 2210 leingsﬂon 5t. 224 N, Broadway
Jim Rafferty N6RJ ) 263-(]?1]0 415) 534 1-800-444-0047

Earry Mor. WD4AGW
Dorayille, 1 mi. north of 1-285

VP-National
Sales Manager

'CALL TOLL FREE

IN CALIFORNIA CALL STORE NEAREST YOU

’Mm?elcua

ich, Mor, WASWYB
IS-880) at 23r¢ Ave. Ramp

Curtis, Mgr. WB4KZL

Call any of our 800 numbers coast io coast from most

MID-WEST/WEST
ANAHEIM. 9 10 5-30 PST

1-800-854-6046 1-800-444.7927 1.800-444-4799 1.800-444.0047

Toll tree including Hawaii. Phone Hrs: 7:00 am 1o 5:30 p.m. Pacific Time, Callforma. Arizona and Georgia customers call or visit nearest store,
Galifornia, Arizana, Georgia and Virginia residents please add sales tax. Prices. specifications, descrigtions subject fo change without natice.

SOUTHEAST
ATLANTA, 9 to 8:30 EST]

ar.
28 miles north of Boston ext 1 1-93 Exit 54, 95 South to US AT 1

KENWOOD @
TH- 25ATI 45AT /55AT

Mem 1200 MHz

First Pocket Sized
Handheld Transceivers

Extended Receive
Capability

GREAT
PRIGE!

KENVWOOD |
TH-231A/331A/431A/531A

2MTR 220 MHz  7Dem 1200 MRz

Compact FM
Mobile
@ (ransceivers

D

LOW PRICE

FREE SHIPMENT
MOST ITEMS UPS SURFACE

KENNV/OCD

TH-215A

2 MTR/25 W

TH-315A

220 MHz/25 W

TH-415A

440 MHz/25 W

Wide Receiver Freq.
Range 10 Memories

GREAT PRICE

SAN DIEGQ, CA 92123
53?5 Kear% Villa Rd.

om M T, KMBK
Hwy & Claremont Mesa Bhd.

WOODBRIDGE, VA 22191 VAN NUYS, CA 81411
14803 Auild America Drive 6265 Sepulveda Bivd.
(703} 643-1063  1-800-444-4799  (818) 9882212

Linda KB4ZYT, Mgr. L. K
San Diego Fwy. at Vietory Sivd,

STORE HOURS 10 AM-5:30 FM
CLOSED SUNDAYS

parts of the country.

MID-ATLANTIC NEW ENGLAND
WOODBRIDGE, 910 5'30 EST  SALEM, & to 5:30 6T




100W GENERAL COVERAGE RECEIVER
HF-ALL BAND TRANSCEIVER
Maximum Operation Flexibility

SALEICALLFORPRICE

5
A Models 25 WATTS
HCOEV1 H Modals 100 WATTS

IC-275A/275H, 138174 MHz |
IC-375A, 220 MHz
IC-45AI475H, 430-450 MHz

LOW PRICE!

=

"

{COM 1IC-2400A

2m, 440 MHz

VHF/UHF DUAL BAND
FM TRANSCEIVER

ANAHEIM, CA 92801
2 999

Between Uisneylaod &
knetis Besry Farm

Bob Ferrero WG6RJ ATLANTA, GA 30340

BURLINGAME, CA 94010 PHOENIX, AZ 85015
2000 W, k2 Palma ) Hywarc Ave. 1
{714] 161-3033, 1213) 860-2040 gﬁh) 342-5757
eorge, Mor, WBEDSY (Gary WBTSLY, M
5 tmiies scuth on 11 trom SF0

QAKLAND, CA 94606

LARGEST HAM OUTLET IN THE WORLD

THE ULTIMATE
150 W, ALL BAND
HF TRANSCEIVER

(GREAT PRICE!

HAM RADIO OUTLET
NATIONWIDE TEAM

RAPID DELIVERIES
FROM STORE NEAREST YOU

Q
iCOM 1C-228A/H
2 METER MOBILES

IC-448A

£40 MHz MOBILE

FM TRANSCEIVER
20 Memaornies with Memory
Channel Lock-QOut.

W Camelback Rd.
(502 242-3515
, MQr.
East of Hwy, 17

SALEM, NH 03079

President/Ownar chﬂ) Bauﬁfgrgnliigwy 242115[; Igg"!‘r} 7[50-}1 5t %ﬂgﬂoﬂa&‘f?y
Jim Ratterty N6RJ. {ore) 885 "Whangw ich, Mge WASWYB Curts, Mgr, WBAKZL
p Doraville, & mi, nosth of 1-255 15-880 at 23rd Ave, Hamp

Sales Manager

CALL TOLL FREE

SOUTHEAST
ATLANTA, 5 to 5.30 EST

REEEE

{COM 1C-900
MULTI-BAND
BMOBILE

e

“‘i‘(’g?“\\\“

¥YOU CAN CPERATE SIX BANDS
WITH ONE CONTROLLER!
2 MTR 25/45W, 440 MHz 10 MTR, 6 MTR,
220 MHz & 1.2 GHz 10 MEMORIES

ARE YOU READY FOR

1.2 GHz OPERATION?

HAND-HELD
VHF/UHE

&

(C32AT IC-2GAT IC-28AT, 2078 |
Dual Band 2 Meter HT  [C-38AT, 220 MHz
Hand Held 7 WarT \C-4SAT, 440 MHz

0
ICOM IC-725

HF ALL BAND COMPACT TRANSCEIVER
(:REAT PRICE

) 2 KB4ZYT, Mo
28 miles north of Boston exit 1 493 Ext 54, 195 SuuSI e US RT 1

WOODBRIDGE, 9 10 530 EST

AR

SAN DIEGO, CA 92123

5375 Kearny Villa Rd.

519} S60-4300 STORE HOURS 10 AM-5:30 PM
om, My KMGK CLOSED SUNDAYS

Hwy 163 & Glaremont Mesa dlvd.

WOQODBRIDGE, VA 22191
14803 Build America Drive

t?ﬂngl 543-1063  1-800-444-4799
Al

VAN NUYS, CA ;411
6265 Sggylvada Bivd.
iEI1 983-2212
, Mgr.
San Diego Fwy. at Victory Bhed.

Call any of our 800 numbers coast to coast from most parts of thé country.

MID-WEST/WEST
ANAHEIM, 9 10 5:30 P5T

MID-ATLANTIC NEW ENGLAND

SALEM. 410 5.30 EST

N CALIFORNIA CALL sToRe neaResT YU 1.800.854-6046 1-800-444-7927 1-800-444-4799 1-800-444-0047

S=

o

Tolk free including Hawaii. Phone Hrs: 7:00 am to 5:30 p.m. Pacific Time, California, Arizona and Georgia customers ¢all or visit nearest store.
California, Arizana, Georgia and Virginia residents please add sales \ax. Prices, specifications, descriptions subject to change withoul naotice.



FREE SHIPMENT
MOST ITEMS UPS SURFACE

FT-4700 RH = TAESY | FT-470
2 MTR/440 MHz  50W/40W FT-757GX/1l COMPACT DUAL BAND 13 #m

REMOTE ' i 2m/70cm : }
HEAD . f FM Transceiver $irhd

DESIGN S ; P e Built-in 10 memory
: J ; & DTMF autodialer
Cornact HF Mobile Tranciver g ‘QE?&T
CALL FOR PRICE
HAM RADIO OUTLET
NATIONWIDE TEAM

) FT-212FII-I/712RH

Computer Aided FM Transceiver

ZALL FOR LOW PRICE

RAPID DELIVERIES | A EsSU

FROM STORE NEAREST YOU © FT-747GX
FT-411 L Computer Aided

HANDHELD ‘ .
- g f { HF Al Mode
Standard 2.5W o \EJ l,_\\ [;,%'EM Transcaiver
49 Memoriss L FT-767GX :

EXTENDED RECEIVE ———."g

ZALL FOR PRICE °

FT-811 : 100 WATTS, DUAL VFO'S
440 MHz VERSION Receives 100KHz to 30 MHz
REG. $41000 SALE $339.95 DUAL VFQ's, FULL CW BREAK IN BUILT-IN CW FILTER
BALE SRICE Optlonal Modules 50/144/430-440 MHz

ANAHEIM CA 92301 BURLINGAME CA 94010 PHOENIX AZ 85015 SAN DIEGO, CA 92123 y y |
959 Howai arnelhack Rd. s Kear% Villa R, !
gm ?61 3033. (213] B60-2040 815] 342 5757 E 42.3515 STORE HOURS 10 AM-5:30 PM
ptween Disneyvland iearge, Mgr. WBBDSY ary WB’!SLY Mar. om Mar. KMEK CLOSED SUNDAYS
Knatts Berry Farm 5 imiles south on 101 from 570 Eaxt of Hwy, 17 Hwy. 163 & {laremont Mesa Blvg,
Bob Ferrero W6RJ ATLANTA, GA 30340 QOAKLAND, CA 94606 SALEM, NH 03079 WOODBRIDGE, VA 22191 VAN NUYS, CA 91411
President/Owner 071 Buford Hi Huvy. 2210 leingston 5t 224 N. Eroadway 14803 Build America Drive guIveda Blvd,
Jim Bafferty N6RJ tﬂm; 2630700 I(-l 1-800-444-004 {703} 6431063 1-800-444.4739 813) 58l
VP-National rry Mar. WD4AGW ich, Mgr. \WAIWYB Gurtis, Mgr. WBAKZL Linda KBAZYT, Mgr, F
Sales Manager Doraville, 1 ri. north of -285 15-8H0 a1 23rd Ave. Ramp 28 miles rorth of Boston exit 1 143 Exit 54, [-95 South to US RT 1 San Diego Fwy. at Vlc:ury Bivd.

Call any of our 800 numbers coast to coast from most parts of the country,
CALL TOLL FREE  miowestrwest SOUTHEAST - MID-ATLANTIC NEW ENGLAND
ANAHEIM, 9 t0 530 PST ATLANTA, 9 to 5.30 EST | WOODBRIDGE, § to 5:30 £8T  SALEM. 9 0 530 EST
LSRN CALL STORE NEAREST 10U~ 1.800-854.6046 1-800-444-7927 1-800.444-4799 1.800-444-0047

Emmmd VISA Toll lree including Hawaii. Phone Hrs 7:00 am in 5:30 p.m, Pacific Time, cahiurma Anzona and Georgia customers call or visit nearest store.
Laljto Arizopa, Ge sidents please add sales tax, Prices, spec ions, descriptions subject to change withou! noth .




SUPER PERFORMANCE BATTERIES
UPDATED SUPER ICOM SUPER YAESU

. 99 SUPER YAES! FNBSH. 12 wolis.
?EgﬂEnﬂma [E?gfe gmpe?ip;ut} L;JfO{LSé 10N0ma, double the capacity of the
leom BP-7, Sw output. ’ Y aesili rNB-4‘§5, watt output. Rapid
SUPER ICOM BPBS, 96 wults, charge only. 571,00 "
1200ma. %0% mare capacity than SUPER YAESL FNB-38. 98 wolts,
the lcpm BE-8. 1.,00_ma; Iriple the capgc|tv of the
Bath are rapid hase charge only. or Yagsu FNB-3, 35 waft output.

O B . Rapid or wail charge. 35,00
Eﬁlﬁ’?g'ﬁ,‘f’ﬁﬂ_ﬂ?@gg;@'“uheh mgh. Bnth ara pertect tar the 03, 09 and

SUPEH KENWUOD 707 series radios and are 4 nches

Exact replacement FNB-Z Micad pack fugh.
SUPER KENWODD PB-253/FB-268.8.4 for Yaesu FT-ADAR/207R/208R/708R  Inserts for:
wolts, 900ma. double the capacity 429 50) Kenwond PB-25, 25H. 26 $7a.00
of the PB-25/PB-26 for the 2500/ E Icom BP-3 $13.95
2B00/3500/2600. Charge with sither SPEAKER/MICS Icom BP-5 (50cia) $2408
the standard wall charger or drop  |com H¥-% $35.00  feom BP-7 {500ma) $20.50
in charger. 3 inches figh $65.00.  Yassu MH12AZB $31.00 lcom BP-B $2050

Fult line far ¥aesu 411/811/470, FNB-10/11/12/14 available.

Add $4.00 shinping& handhng for tirst pack. CT regidents add &'- 1ax
Complete line of NICAD packs for Icom. Kenwood, Yaesi:, Tempo, Santec, Azden Cordless Telephones.
Akaline. Nicad & Gell-Cells. All NICAD packs mclude 1 year guaranter. Commercial Radio Packs available.
For all your battery needs, write or call today for a complete catalog, Deaier inquiries invited.

MADE BY HAMS FOR HAMS
p—— Al .

VISA 149 Palmer Hoad = Southbury. CT 06488 [@ @
SRR (300) 634-8132 In CT [203] 2643985 FAX: [203) 262-6943

Snyder Full-Band™ wide-band antennas from W6PPP

He forever free of narrow-band antenna and antenna  appraved by YST, £Q. Ham Radio, and RF Design
tuner limitations on the wide fractional bandwidth Iow  magazines. Compensates reacance over full band, requires
HF amateur baods! Paterted dipole design tested and  no resistors. capacitars, r power rohibing nefworks,

2.0
VSWR 15 /\
1.0
FREQUENCY
Type MHz Madel No. Price MHz
Dipole ...... 6.7 ....., FR-40X. ... i ieaiiemnss $21000......... 7.6
Dipole .. ... 358...... FB-THIB0X . .o oo e i eiaas §25000........ 4.0
Dipole...... i8...... FB-1B0X. .o v e iianniieencanes $350.00.. ..., 2.0

“-tustomer must specify fat-tap ar Inverted-vee installation configuration and center module height above ground.

(R
R -

All Snyder Full-Band™ antenna models are simitar
except for the eiement lengths. Shown above is the
EB-75/80X% dipoie antenna. Provides high efiiciency/
gain across the entire frequenty range. Linear
response assures low out-olband signai generation or
response. |deal antennas for use with solid-state power
uutput Limiting transceivers and power amps. Full
fegal power and handwidth without compromise! Buy

dirert or see vour dealer. I
PGY“TEK Associates

i P.0. Box 741, Placentia, Calhfornia 82670

All prices are FOB Placentia, California. Use Visa/MC,
money order, check or COD, Residents of California
add sales tax. All shipments in ILS. add $6.00 ship-
ping and handiing via UPS, Canadian arders to points
served add $12, Credd card telephone orders 24 hours
a day, Monday thru Satarday, (714} 993-7525, FAX
(714) 524-1942, Specify model numbers), X informa-
tion, natme, shipping address, credit card type and
mirnber, expiration date and return telephone number,

NEW HI-PASS TVI FILTER IS

100% quardantesd  Lise Hngar any lime with no
trace of TVl (Net one refund ever requested.),
Send chegk tor $22.45.

‘.7 3' Get your 192 page catalog
g b filled with hard-to-tind
i Amateur Products!!!

an . Sherry Blum
S"enq $2 to__'___m Catalog Subseriptions TCE LABS
m - P Q. Box 468 5818 Sun Ridge, San Antonio, TX 78247

Greanwaaod [N 46142
) (317] B88-7285

(512) 656-3635 or Order Toll Free
1-800-KILL-TVI

Milwaukee XA President: N9AW, Vice Pres.: KIGS, and
Sec./Treas.; NSALL, Mew Wisconsin Novice Net Managar is
KASFVX, thanis for all volunteer NM work of KASTTM. Badger
Waather Net has gremier newsletter called Pinholes, aditad
by NBGEJ, VUCC for B melers was achieved by WHIYPY.
Octobar 4th, exams by the Milwaukes HAG 7:00 PM at
Wauwalosa Fast High School, Quarter Cantury Wireless
Assnciation, Wiscensin Chapter 55, will mest Dctober 7th with
alunch at naen, program and auction at Weissgerber's Golden
Mast Inn at Okauches Lake near Okauchee. Visitors and
%uests ara welcome o join the QUWA fun, October 11th,

zaukee Radio Club meets at Saukwile Municipal Building
at 7:50 PM. WeYCV will give a program on the latest Amateur
Radic satellite operations including a demonstration on track-
ing with computers; !'ll be prasent 1o answer ARRL questions.
Refreshmants will be available. Please bring & naighbor or
a frend along. On Oclober 14th, licanse sxams will be held
at the Faciities Management Building on the 1LW.—Eau
Claire campus, $:00 AM until noga. October 15th is the dale
tar the fall Ham and Gomputer Swapfest, Waukesha, starts
700 AM, sponsored by the KMRA. Qctobaer 21at, exama at
St. Nicholas in the Milwauhee arsa, contact WISM, Sarry 1o
raport Silent Key KASJPC. Thanks to communicators who
worked hard, under the direction of EC WAISMM, helpad to
make the Milwaukee City of Fastivals and Clrcus Parades a
success. Emergency Goordinalor training and certification
«oucse completed by WDSFLJ, KASYQH, and WBSSMM. Any
calunteers for State Government Liaison or Affiliated Club
Gaordinator? Ask me for job descriptions. Prasident ot Hock
Fiver RC, WSBCV, has bean talking about his two-month
vacation travels in Alaska. Wisconsin Valley RA heiped at
World Cup Kayak Races, ane of their operators was stationad
right at the sile of an emergency and was able ta radic for
an ambuiance and safety parsonnal which arrived at the scane
within seconds.

DAKOTA DIVISION

MINNESOTA: M, George Frederickson, KCOT—1"s intarest.
1ng how & month with 31 days can pass 50 quickly, but that's
what happened to July. That's called “Slip—5ha’'n Awayl”
Traffie-wise July was an OK month totaling 1,695 trafic
handled and 20 stations reporting. Thanks, Gang! We ware
all saddened to leam of tha passing of Warren Koppy,
WBEHIS, who becaume a Silent Kay on July 261h. Warren was
active ene day, and qone the next. And, we will all miss him,
i understand that the Marshall Repexter is now on 147,195
{ + BUD) which brings that rapeatsr in fine with the current band
glan. Congratulatons 1o Sister Alverna O'lLaughlin, WASSG,
of Courage Canter, HANDL-HAMS for recelving the 1988 ARRL
Humanitacian Award. That was an upbeat piece of cews and
| know we all share in thanking har for a great job and wish
her all the best tor continuing succass. Cangratulatans also
to Ray Anderson, KASWVON, Brooklyn Park as the Minnosotz
Section Amateur of the Manth 1or July. Nice work, Ray, and
thanks 1o all MSN particlpants in MSN and 1or the greal work
they are dang, That's it for now...Untit next ime, 73 es Gl
Jim Swisher, EPY, STM.

NEY FREQ TIME  ONMOTCISESS NET MGR
MENH T6R5  AJOP 2AIE0MSY WABEPY
RSN 2kdh 10°00P 27651 FOONH
MSSN** 270 GNP ERIsees kaBSayY
MSEN/N 3880 12:0%° no report

MSPN/E 3880 5 E0F 684UV kBT

Paw ye2e 9U0A  217SIT95H16 WUPBAG
'Additionarll! aent 37 Training Messages. Alt. Freq. MSNH
and MSNZ-7070: MSPN/N-7232. Trafic: WASTFC 330,
KAQEPY 292, NBFOD 215, WBGAW 137, KTal 119, KARARP
a5, KAGSBY 70, RAOPDM B9, NFRG 65, WDBGUF 56, NRES
Ad, WODM 48, KGET 44, KDONH 34, NOHWD 27, NeJP 15,
GFECH 12, WORY G 11, KBOG! 8, KDOCL 4. Total Trathe: 1,685

NORTH DAKOTA: SM, Bill Kurtti, WO —Nat much activity
for the SKYWARN Spotter ihis sizmmar of continuing dreught.
Howavar, Minot was called cul on July 11 with 8 amateurs
responding. Also st the Peace Garden Hamtest saveral Hams
went out to watch a starm that devaloped over the [urile Mis.
Harnfest was & success again. WDODA.| was electad ham o
the year. Corgratulations, Stan. KABSLI took cars af the
VEAIHF har station a%lain. A good time was had by all 260 +
iegistered. KABCHX & NBCBV did an autstanding job in direct-
ing the communications for the Canoe Hace tram Fargo to
Winnipeg, i ail 25 hams helped in this project. Also, ND hams
previded commumication for the TransAmaerica Bike Trek tor
the Maticnal l.ung Assn. A Mord-Link Digi WCoM-8 NOPMB
was Installed at Pemhbina giving us a reliable path for Packet
Teatiic batwearn the BESs in MB & ND_ | received a list of ARRL
Afiliated Clubs teday. It yours isn’t, maybe it's time 1o get

goirg on that.

HET FREQ  TIME HESSRINIOTS MGR
GOOSE RIVER R90KHZ SAMSU S5 NI
1ATA t341kHZ B DA HTLIS Neun
WK NETS TMTKHZ Fesuma m 01 NGGFE

WINTEA ONLY QAN 1220PM MF

STORM NET  3541kHZ DURING SIORMS ONLY Wa

SOUTH DAKOTA: ACM, R. L. Cory, WiYMB—Asst &M:
NRABE, WADFPR, SEC: KABKPY. STM: kDEYL. NalJQ is
gving Amateur Radio lsctures and demonstrations o tha

apid City area grade scheals and tollowing this, NUBF and
KARSEZ will have Novice classes at the SD achool of Mines
and Tech Dakota Ghapter 102 of QUWA hetd their annual
raeating at Mobridge on Aug 5 and B, An exceliant prw;ram
art the sarly hstory of Amateur Radio was Fut an by WX,
Chapter President WOHQJ and wile were involved in & car
aceidant in route tn the meeting and was not able te atlend.
erpsent cificars ware re-elacted sor another two-year term.
Area hams ara sad zbout the passing of Hoss Fann, WaLXQ,
Sloux Falls, who died from injuries suffered in an airplang
crash, Pierre ARC has received thenr carfiicate of ARAL
affiliation. They are planning to put raceiver voting en the
repaater 1o improve their coverage arez

DELTA DIVISION

LOUISIANA; M, John "Wondy” Wendergem, KSKR— ASM:
KB5CX, SEC: NSADF. ACCT KSKR. SGL: KDSSL T
WSRWE. O0C: WB4ICY. Packet; WEBSASD. 51M: WBAFDT,
Shirl, K5OPL, reg:orts that Amateur Radio coverage of the
National Hat Alr Balloon Champlonships in Batan Reugs Aug
4-13 was outstanding. Approximately 100 amataurs in South
Lcuisiana participated and helped ensure the safety and
weilfara of the nearly 200 ballcon pilots, crews and spectators.
Cuordination of amateur activiies was handled by the Radio
Amateur Sewvice Club (RAST) of Haton Rouge using tha
KDSSL repeatars, A special-avants station was sef tp at the



O % Large Stocks
* Fast Service
ICOM /" <aes’ s
5 Hand-heids Regufar SALE
az AES IC-2R_2-meters........ 289,00 259%
) ) 3 I‘Q}-«'zi;/fnl}-{?fshaw IFHUJN —micches Regg;lar CALE IC-2AT 2m/TTP....... 319.00 279
T —  { 1G-275A 25w 2m Fi4/SSB/CH w/ps... 1290.0 1099 B (C-02AT/High Power 409,00 349
et qotar SAE L ic275H ‘0w 2 FW/SSB/CW....... 139900 1199 BB (C-OIAT 440 HT ..... 449.00 389%
. 3149, iC-3758 25w 220 FM/SSB (Cheeoars 139,00 799% B (C-u2AT 2m (Specit) 32500 279%

IC-475A 25w 420 FM/SSB/CW w/ps 1399.00 1199
IC-475H 75w 440 FM/SSB/CW........ 1599.00 1369
IC-575R 25w &/10m xcvr/ps (Specialy 1399.00 1129
IC-575H 100w 6/10m XCV.......... 1§98.00 1499
L e
W Pch losesif) 54 36 us

PS-45 Compact 8A power supply.... 145,00 134 IEZSAT T 5 43800 3

3 b IC-38AT 220 HT/TTP 449.00. 39934
UT-16/EX-388 Vaoice synthesizer..., 34.95
SP-10 Slim-ine external speaker. ... 3599 ICASAT 440 HT/TTP 44900 3991

FREE Exira Battery! . .
BP-23 600ma/8.4V » NO CHARGE
with purchase of 1C-u2AT

IC-ufAT 440(3!0:001#) 369.00 199%
IC-28A 2mHT ......... 419.00 369%

IC-2GAT 2m HT/TTP  429.00 379"
IC-28A 25w 2m FM, TTP mic {Si.m!} 469,00 379% NeT({-ZSA IC-4GAT 440MHz, TTP 449,00 3999
IC-28H 45w 2m FM. TTP mic...... .. 499,00 4395 om HE eeial . . ,
IC-38A 25w 220 FM, TTP mic.......... 489.00 349 W HE JC-3281 2mraan HT 62900 549
IC-48A 25w 440-450 M, TTP m . 509.00 449 | [C-12AT 1w L2GHz FM HTATP (Speclaly 473.00 349
) ) ; 5;62184 DEK?{aI TTS mlcroqhﬁne ....... 5328 IC-IZGAIFIW 1. 2EHztlj-|f;.'/b§tt/cgr.r TP R")29 IOD %GAQL’E
- . - igital code squelc 39 Areraft band handhelds egular
{C-751A 9-band xevr/.1-30 MHz reve  1699.00 1469 UT-29 Tone squeich decoder ........ 48.00 A-2 5W PEP synth. aircraft H.......... 525.00 479%
PS-35 Internal power supply..E ...... 2ég.uo 1999 HM-16 Speaker/mictophone ....... 3800 A-20° Synth, alrcraltHHT w/YOR......... 625, OS 55|9”
FL-63A 250 Hz CW filter (Ist ... 00 1C-228R 25w 2m FM/TIP mic (Speeiel} 509.00 429 | ficirsaries ior all easepr micros eguar
FLaR 290 ho ofyoher 2nd ... 100 1095 | 1C-228H 45 om FM/T scanmc... 53900 479% | BP7 ggg;qgg;g345\;43533;;%;;%gg35 33 x
FL-53A 250 Hz CW filter {2nd IF) ~ 1IS00108% 1 \c.gq8a 25 240 FM/TIP mic......... 509.00 449 | poo
FL-33 AW, filter .. 2900 UT-40 Pocket beep fuact 25,00 BC-35 Drog in desk charger tor all batterfes 7900
FL-70 2.8 kHz wude SSB hlter vemenn 59.00 " ocHe Veep uaction ......... . BC-16U Wall charger for BP7/3P8 ............. 2,1 25
RC-10 External frequency controller 29,00 1C-500A Transceiver controller......... 639,00 569 igﬂ 3:23: g:i: ;g: B}: Ez:ﬂg g'F)’ 3/8 ?g gg
1C-735 HF transcewver/SW rcvr/mic... 1149.00 999% & Efocesat ggggjg[ L LC-02AT Leather case for Blx models w/EF-7/8 5450
PS-5 External power supply ....... 5 21200 Toa | | 1C-900A Transceiver controller with UX-20H | | Accessories for ic ind 10> seres  Rogular
FLS20 5004 O Hor o) 44 Zm/23W and UX-39A 220/25W band units. | | 858 {Z0mal 7 ican P - use B35 . 3‘3‘28
EX-243 Electronic keyer unit ..., ‘ Package Price # $04995 BP-4 Alkaline battery case...,......u.........
Ur-30 Tone encad UX-194 10m 10w bané upit......... 29900 2697 | £} G Moo py ol st B35 ?%gg
UX-29A 2m 25w band unit........... 299,00 269 | CP-10 Baftery separation cable wichp........ 22.50
UX-29H 2m 45w hand unit ......... 349.00 319* | DC-1 DC operation pak for standard models 24.50
UX-39A 220MHz 25W band unit..., 348.00 2900 | MB-16D Mobile mtg. bkt for all HYs............ 259%
UX-59A 6m 10w unit.eveeen...... 349.00 319% | LC-2AT Leather case for standard models..... 54.50
UX-129A 12GHz 1 nd unit.. tH peaker micraphone................c...e. .
9 0% band unit..., 549.00 439% ( HM-9 Speak phone... o o
IC-901 Fiber Optic 2m/449 xcur...... 1199.00 1069 T s s

HS-105A Vox unit for H3-10 & Detuxe only 24.50
IC-1200A 10w 1.2GHz FM mabile...... 649,04 59995 HS-108B PTT unit for HS-10 .. ............., y 24.50

" o o | 1C-2500A 440/1200MHz FM mobile  999.00 869* | Far other HT Accessories not listed please CALL
IC-725 Ultra compact HF xcur/SW rowr - 949.00 829

1C-3210A 25w 2m/440 FM/TIP....... 739.00 649% §'3’1‘i"'f66m SoMH sﬁsgélrﬂa(; . G%E
« IC-2400A 45w 2m/35w 440 FM/TTP  899.00 789% z to J0MHz raceiver

) e, Regular $ALE
G2kl HF oot vt amp /o 1Sa0b 1adb | AH-32 2m/440 bua Band anienra, . 3000 RO-LL Infrared ’pe.,ﬁ,“?f,“;’ef“"‘“’"e’ e
IC-4KL HF TKW out s/s amp w/ps..... 6985.00 5999 |  AHB-32 Trunklip mount............. 35.00 FL-63A 750 Hz CW filtor (] ;;‘[F']' """ 59,00
EX-827 HF auto. ant. selector (Speciaft 315.00 269% |  Larsen PO-K Roof mourit............. 23.00 FL-84A SSBfilter (202 1F)..vu.n.. 172,00 1599
PS-15 20A external power supply ...... 175.00 159% Larsen PO-TLM Trunk-lip mount..... 24,70 EX-257 FM unit e 4900
PS-30 Systems p/s w/cort, 6-pin plug 349.00 3198 Larsen PO-MM Magretic mount..... 2470 EX-310 Voice synthesizer ... . 5800
MB Mobile moust, 735/7518/761A.... 2599 RP-1510 25w Zm repeafer.., 1849.00 1643 |  CR-64 High stability uscilator xtal  79.00
$P-3 Exfernal speaker...........osums... 65.00 RP-2210 220MHz 25w rptr (&M&?ﬂ\.. 164900 1299 |  SP-3 External speaker .. vee..  BR.O0
SP-7 Small external speaker ............ 51.99 RP-1210 12GHz 10w 9% ch FM rptr...... 152900 1349 CK-70 (EX-299) 12V OC DPtfﬂn 1299
CR-64 High stab. ret. xtal for 7514..... 79.00 " n MB-12 Mabile mount........... e S
Pp-1 SPEBKET/DALCH 1oovvvvorernnor 179.00 164% ue to the size of the ICOM product line, same accesso R-2000 25MHz-2GHz revr (Spesiali..... 1199.00 999
SM-6 Desk microphone 4795 items are not listed, lf{uu have a questlon. Please call. A BC-12 Infrared remots r:ontmller.... . ?o 9
SM-B Dask mic - ?wo cahresgcan ------ 89'00 Prices shown are subject to change without notlce EX-310 Voice synthasizer.............

TV-R7000 ATV Unit............. . 149 no 129%
i? 11‘;)0 Cl()&%egsgr/grap{z EQ, tﬂ{pln mic ﬁ% gg 133sg:: Top Trades ! » We'll take your AH-7000 Ramatm'g antenna .00
AT-500 500W 5. baar?d :3;3 :;‘t tLIIJ#Srr 543,00 5199 Clean Late Model gear in trade R-9000 100KMz-2GHz all- mode rcvr . 5459 10 4699

AH-2 8-band tuner w/mount & whip .... 758.00 689 | | towards New ICOM Equipment. HOURS & Mon. thru Fri, 9-5:30; Sat 9-3

AH-2A Astenna timer system, only....... 559.00 499% Write or Call for our Quote Todlay!
GC-5 Warld clock (Speeia) ............... 9195 9% Q % WATS lines are for Quotes & Ordering only,

Accessories for IC-765, 781, 725 - CALL for Prices AES™ + et 32 Foars in Amateur Radio use Regularline for other info & Service dept.

Order TOI’ Free - 1_800_ 558_0411 in W:sconsin{ogésédzegh;?gksee Metro Area)

AMATEUR ELECTRONIC SUPPLY:

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 ® Phone 414 442 4200

AES® BRANCH STORES Assomate Store

WIGKLIFFE, Ohio 44092  ORLANDD, Fla, 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHIGAGD, Illinois 60630
28940 Euclid Avenue 62] Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive  ERICKSON COMMUNICATIONS
Phone (216) 585-7388 Phone (407) 894-3238 Phone (813) 461-4267 | Phone (702) 647-3114 3436 N. Milwaukee Avenue

Chio WATS 1-800-362-0290  Fla. WATS 1-800-432-9424 No In-State WATS  No In-State WATS Phone (312) 631-5181

"dha"1-800-321-3594  FSi 1-800-327-1917  No Nationwide WATS  §253%01.800-634-6227 3% 1-800-621-5802




CALL FOR ORDERS
1 {800) 231-3057
1 {713) 520-7300 OR 1 (713} 520-0550

TEXAS ORDERS CALL COLLECT
FAX 1 {713) 771-7759

ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED

Trades wanted

Mew icom IC 781 .
Kenwoud TH215A 1HZSAT Trade in your vid HY
TS440SAT . e Call

Kenwood TS 1408 ...
New kenwood TM-7214 mobile
WCOM 228HITTM S

. Call for trade
Call
449.00

TS 7904 Supernor 2 Meler 70 om Hig.
1.2 GHz Opticn Avaslable
leom 765
Kenwood MC-80A + Hail HC
lcom IC-725

NYE MBSA THNEr e o - e - 569,00
Alpha Delta Transdrap HY ... _33.00
CSl Private Patch v . 489100
Ameco PT3Pre Amp.._... 5900
Larsen 2-meter on glass. ., L..49.95

Anlecn 2M, &8, Mag. Mouit. Comp ... .
an (Gardon Windom WA2

Bird 43, elementsistock. .

Thousands of panel meters .., .
Relden 9913, R267 RP14 Slock |
MICA Capautors_ . .. . e oo
Ampire vHE, UHF GaAsFET prearmps - -
8318P PlL2ag Siverplate (;Amphencl)
#4261 N Male (Amphaneh ...
A2.202-1006 N Male (9913) .o
Doubte Female UHF .
UGTTOHGEX ... ...

Surplus Elhow PL2BY-S0R:

Recewing lubes 5310 olf
STUPH

RF Amp Melers

25 phi1oKV Doorknob Gap
, Thraat Mike (new mil surplus)...
ANBH-1 600 1 Headphones (new mil surplus) .
New Dema Unils lor Sale
HKehwood R-5000....... -
USED EQUIPMENT

All squipment. used. clean, with 90 day wananly and 30
day inal S months il frade aganst new ecuipment. Sale
price refunded i not satsfied

{8001 231-30567

. Hbh oS each

500

POLICIES

Mivmum order $10.00 Mastercard, VISA, or G 0.0 Allprices
OB Houston, except as noied. Pricessubiect to change wilhout
notice temssubiectopriorsale Callanvimelacheck thestatus
ot yaur order. Texas residents add sales lax Al terns full fac:
tory warranty plus Madison warranly

Bird and Belden products in stock. Call today.

festival site wcrkin%most states and many foraign countties.
Well dona to the Bhrevepart Amateur Radio Assoe. (SARA)
for winning the 1989 Leuisianz Field Day Competition and an
attractive plaque. The Springhill ARC was a close second. The
ARK-LA-TEX Hamatest and ARRL Deita Division Canvention
at Shreveport was bdg r than ever and an outstanding
success, Larry Price, ESA ARRL Prasideny; Jool Harrison,
WBSIGF, ARHL Delta Director and many other Delta Division
Leadershlp Volunteers were an hand to discuss current
evants. Welcome aboard to Phil Sager, WB4FDT, of Ruslon
as Sectlon Traffic Manager. He is aggressively revitalizing the
Louisiana Traffic Nets. Trafile. DRN-5 July B9. 478 msg 62
sessians. LA rep 73% by KSWOD, WB4FDT, NSCN "
KFSVW, WASWBZ & WASTQA. BAR: WB4FDT 54, KEEOD
19, KSCNK 19, 75 & GL de "Wondy,” KSKR.

MISSISSIPPL: SM, Butch Magee, KFSDE--ASM: WDSGHW.
SEC: NSDVR, 8GL _ TC: WEVZF, STM: KBSW. BM:
WEEPW. The Delta Division Gonvention was held in Shrev-
par, LA, 12-13 August. i you didn’t aitend, you missed a really
great hamtest-convention. Make plans to attand the Missis-
slppi State Convention in Biloxi. Promises 1o be an exciting
evant as always, The Hurricane season will be with us far a
bit longer, so it you have a general coverage receiver, jot down
these frequencies for aircralt hurricane surveillance. 3407,
5562, 6673, BB7H, 10015, 13354, 17001, 21937, These are
aircraft tn Miami manitor, Alr to air 123,050, 304,800, and 4701
bt for back up. Well, this has been & busy menth for the traific
and section nets. | sagla joby well dong. Bparial thanks go to
the traffic handlers. The reports are: Fiith Regon Day Time
{RNS), WBSYDD Net Mgr, 62 sessicns, 478 me &g, MS.
represented 10086 by KT52Z, WSHICW, NSBM, WB7 , and
KBEW. Central Area Net Daytime, KSUPN Net Mgr. 31
s@ssions, 632 meossages, Ms. Station NSSM. Mississippi

Traffic Net {MTN) KBSW Net Mgr. 31 sassians, 57 me: o5,
197 ONI, Mississippi Section Phone Nat, WSOXA Net Mgr,

31 Sessions, 1834 QNI, 31 QTC. Mississippl Slow Net,
\WEYRY Nat Mgr 18 sassians, 53 OM), 7 QTC. Merldian ARC
Eme engy Nef, KBSASH Net Mor. 4 Sessions, 81 QNL That's
all fal eo you on 3862.5, 73, Bulch Magee, KF5DE, SM.

TENNESSEE: SM, Harry Simpsan, W4MI—Eastam Assistant
SM and PIC WATYL, Central Assistant SM WA4GLS, Weslem
Assistant SM and ACC K4CXY. BTM: NG4J. SEC: K4UVH,
OO KALSP, SGL; NAPQY. TC: W4HHK, The TN Phone Net
is on 3980 kHz with early sessions at 6:40 AM Eastern,
Regular sessians at 7:45 AM Eastern Monday thru Friday, at
9 AM Eastarn on Saturdays, Sundays and Halidays. Even(l:rw
sessions are Monday thru Saturday at 7:30 PM Eastern.

Net Sassions are on 3695 kHz 2t B PM Eastem, Monday thru
Friday. It is with deep regrat that | report the assing of five
TH hams during July: Philip Ewatd, W4EWH, of Knowville
(tather of Steve Ewald, WA4CMS, of the ARRL staff}, Joseph
W. Lowe, WB4QTIY, of & rianhtZeId. Lee Welch, K4YFF of
Knoeville, Walt £. Gary, WB4FME. of Harriman and Billy C.
Primm, WK4RB, of Brucaton. The last three wera Armty MARS
members and died on cansecutive days—ihe 27th, 26th and
2ath! Al will ba screly missed by their friends in TN and the
world, Some of the maor hamfests this month (Octaber)
include Memphis on the 14th and 15th, Gray on the 21st and
Chattanoaga on the Z8th and 26th, Az this wating, [ am unable
to teturn 1o Giray this year because of my budget travel, but
) know it wilt be a great success as usual. | will be in Memphiz
and Chal a and look farward to seeing you there. Trati:
WAAFMR 1349 {he macde BPL for the umpteenth time for ehgl-
nations plus deliveriast), Wi 43, KDB 35, W4l 20,
WB4LAL 29, WA4AMKL 28, WAPFP 25, W4TYV 21, WaDDK
19, K4CXY 12, WA4DSA 2.

GREAT LAKES DIVISION

KENTUCKY: SM, Jahn Themes, WM4T—Asst. SM- KCAWN.
SEC: WBANHO. STM: KASMTX, PIO: WA4SWF. {July) | am
pleased to report that substantial progress has recently been
made an the long-awaitad Kentucky Emargency Response
Plan (KERP)., KC4WN and WB4NHO have bean working
clnsely with Frankfort DES and an agreement is near! Stay
funed for the latest update. A big thank you goes out to the
Mammoth Cave ARG for their hospitality during my visit this
month with VP Wilson, The Kantucky Celonels ARC has
submitted an application for Special Service Club status.
Hopelully, the good news on this can be reported in next
month’s column,

QNI QTG SESS MGR
MKPN 1423 131 3 WD4RWLU
KTN 619 66 23 WD4RWLU
KYN (BOTH) 254 102 &1 KAAVY/KZBO
TSTMN 401 34 A 2o
KNTN Mr 8 4 ‘WA4EBN
SAR (July) WD4RWU 108, K4VHF 89, WA4EBN 48, KB4LLIA

42, KCAWN 41, KI4QH 39, K4AVK 33, NALAF 22, WATPB 19,
WB4AUN 18, NIPEK 12 PSHR: KI4QH 94, KCAWN 77,
KAAMTX 65,
MICHIGAN: 5M, George E. Hace, WEBBGY ﬁ?rNB
ASM: WATLRAL (RWA1 . §TM: WDBKQC (@NT8R), SGL:
NBCNY. TC: WBYZ. 00C: WAZAJQ. ACC: NBJVA. PIO:
NEKBA. BM: WIaW. Sitent keys, with deap regret, A.L. Baker,
WRTZZ, and Harold Vincant, WASPIM, On July 22, a frain der-
ailment put Saginaw Co. amateurs to the test, The accident,
near Fresland, brought about the evacuahon of several square
miles around the area. Fuptured tank cars wers allowed to
burn out for sevarai days. Genasee Go. AHES sent 10 velun-
sears, 5t. Glair and Oakland Countles had others on standby.
57 hours of continuous oparation were provided. An overall
eration of 109 hours in 8 days. Tolal manhours exceeded
5. The following oe/erators rticipated; NBFAU, NBJAZ,
WDBPOK, WDaM, NY7F, N8GSS, NSERF, NBJAT, NBJIT,
NaJIo, N&JIS, KBBATR, KBSBMZ, KBEDAC, WaQOl,
WBSW.IV, NBHSD, KASPRY, NEJKQ, KBAQA, NSIOV, NKBO,
KBNOC, KABOWR, KESAUB, KBCOF, WEBPLO, WACTY,
KBOT, NBGYVO, WEB), AND AFER, On July 29, 8 van carry-
ing toxic medical supplies overturned near Gaylard. About 150
tocal residents ware avacuated. Otsego Co. EC, N8JCL,
raporis the 1ollcwins%{ware involved in the emergency net;
K4IUH/B, NSKCK, NAJSP, KASNCL, K8KWJ, KABJWQ,
KCOONIB, KCETS, NEHFN, NSICN, NSJTZ, NEAYQ, NBJIM,
NS8X. Ctsege Co. ARES provided lialsan to shefters, radio
stations, and the maycr's office. This year, Della Carver,
WDIBEIB, has been named Michigan Radio Amateur Opara.
tor “YL™ of the year, Della does an auistanding job as Net
Manager of the MiTN. You can hear har friendly voice rast
any evening at 7:60 PM on the MITN. Her participation in Ml
AHAL activities has been outstanding. Congratulations from

aH of us Della, on recelving this years YL award. John Shel-
don, WASMVH, has been voted the U.P. Net Ham Of The
‘Year. John is ane of the many very active L.P. net membars
and devotes much of his time to Amateur Fadic and tratiic
handling. Congratulations John, well done. Duang, Wilk!, Cak
houn Co. EG, reparts all want well at the Intamational Bal-
Inon  Champlonship held In Baitle Creek, Mamed for
outstanding contribution to the avent are; WOSX, WDABZV,
HISE, NBBDM, KBSDCG, WDSJOM, WBAUSU, KABMZM, and
KRBWX, The Great Lakes Emergency and Traffic Nat (GLETN)
has now officers. NM—Al, NWSM, ANM—Tom, ,and
SECITHEAS=Hut, KBZRJ. Many ECs and DECs are report.
ing big plans are underway for the 1983 SET to be held on
Oclober 21st. If you have never been involvad belors, we in-
vite you 1o take part in this vearly "On The Air” demonstra-
tion of our AHES, RACES, and NTS programs. Help us make
Michigan the oulstanding national leader again this yaar.
zg_rase suppart the following M1 area Nets:

FREG TIME/DAY <Nl (JSP SESS MGR

LUPN" 3921 §Q0PM Dy 1037 B0 38 WASOMB
MACS* 3953 11:00AM MSa 312 46 31 KEQGP
MITN 3953 7-00PM Dy 515 198 3 WOBEIS
CMN® 3663 5:00PM Dy 24 111 81 WEER
MNN® 3722 5.30PM Dy 259 122 62 KASBBY
SEMTN 14533 1018PM Dy 396 112 31 NBHSG
GLETN 3932  9:00PM Dy 1126 64 31 NwsaM
WSSBN 3935 Y:.00PM Dy 556 28 3 WaNDGI

VHF Net Actlvity No Raport Aeceived
NOaQ

“OMN Fash-6:30PM By, OQMN Late-10PM Dy MNN
Late-8:00PM Dy.; MACS-1PM Sun., UPN-12PM Sun. Trafic
tor July; KABBBY 307, KABCPS 222, WDBKQGC 105, NSIC
85, $.JES 82, WEBR 55, WBSYPG 61, N8FFN 41, WABDHB
59, WBEYDZ 54, KBHAP 49, NSHSC 48, NAFTY/BBS 73,
WAECH 43, WDBMJB 38, NBCNY 38, KBUPE 37, KSCQF 38,
WEEBGY 32, KIUWO 31, KABBYK 30, KEOCP 29, WBYIQ
28, WDBEIB 25, WaIHX 24, WTLVB 23, KBZJU 22, WASM
17, NYBW 17, WSRNQ 16, NOJAT/BBS 16, NBHHH 15, WTBJ
12, KIBO 11, NBHWO 11, KNSJDN 5, WBURM 2, NBEXS 2.
June: NJ8S 72.

OHIO: 5M, John Haungs, WASSTX Ph: (513)
ES3-73T3—ASM: David Kersten, NSAUH, Ph: (216) 2216740,
SEC: WDSMPV. 5TM: KF8J. AGC: KJ3O, LBM; WEPH.
TC: KBBMU, O0C: WBAZCE. SGL: NBCVK. PIO: KBGQOE.

NET NI QTG SESS TIME(LOCAL) FREQ MGR
EN(E) 193 100 31 1845 DY 3.57Y WDBC
BN(L) 180 B9 32 22000Y 3577 KBTVG
BNR - 1800 DY 2805 WBEK
OSSEN 1607 754 53 1030,1615,  4.9725 NOIBS
18453

OSSN 207 105 31 Q84S M.F 3.577 KDEHB
QOSSN - - - 0800 §-SU 3577 KD8HB
SN 200 60 N 1810 DY 3.708 WODSKBW
O6MN - o e 2100 M-W-F - 50.16  WDACTX
QHIO SECTION ARES NET

1700 SUN  2.875 WDEMPV
OHID SECTION WX NET =~ AR a WOBMPY

B7S

‘The Ohic Section Conference m scheduled for Sunday,
Cctober 8, 1989, at the Berliner Fark in Columbus. Tha loca-
tion Is just off [-71 at the Tireenlawn Ave. exit. The Confar-
ence will bagin at 00 and last until 1600. There will be a
break for lunch. Thera are many fast food places closa at hand
or you may want 10 bring a picnic basket. Grills are available
in the park for those who might wish to cock aut. The Conler-
ance i3 apen ta all Radio Amataurs and interested parties.
This Is a chance 1o express your thoughts and ideas and find
out what is going on in the Chio Section. Thers will be a talk-
in on the 147.68/.06 repeater. Watch for the Autumn issue
of the Ohio Section Joumal for final details or call NSAUH,
Cuongratulations to Lake County ARA Amateur NXBR, Daniel
Pattarson of Painesville, who received the club’s “Good
Ducky'” award for his work on thé new towers and antennas,
FGC EXAMS IN DHIO: Qcet 14, Mantor, North Olmstead
Maumee. Oct. 28, Akron. Nov. 11, Columbus, Maumes, Nov.
12, Independence. Nov. 25, Canton, Fremant, Dec. 2, Men-
tor, Columbus, DEC,9, Ravanna, Morth (mstead, Zanesville,
Cincinnati and Maurmee. As listed by K3RC. The Columbus
Amateur Radio Assn. (WETO})is runn nﬁ a Spacial EventiCon-
test on Columbus Day weakend. Qgt. ~Ict, 8124002
Freq, 7.240; 14.340; 21.375 and 28.500 MHz. Commemora-
tive QSL According to David Kessten, NBAUH, the Chio
General Assombly passed a law which makes 1t a felony for
#ayone ta hinder or obstruct an Amateur Radic operator when
hefshe is undertaking ARES Public Servica Duty. That's 2
?\%Od raason to make sure that you always yaur praper

ES/CD phato ID cards with you. Congratufations to 1he

sollowing Special Service Clubs on their renewals: The
Mahoning Valley ARA, the Portage ARG, Tusca ARG, and the
Warren RACES Club. Congratulations also ta the Woodchuck

ARG in Merth Ridgewille, whaere Joanns and Larry Salak
prasanted & hand-lettered harter of affiliation. Make a point
1o getwith your local club in Oct and help out an the Simulatad
Ermargency Test. Walch far your ARRE batiot which should
be out not later than Cct. 1 and back in by neon Nov. 20, Tha
slection of a Great Lakes Divector and Vice Director will be
up to vou, Traftic; WDSKBW 540, KBTV( 282, KDBHB 270,
WeBL 250, KDBKU 215, W8B0 196, WDBIKC 189, KBJOI 175,
WEEMWH 162, WASSTX 141, KABOOQF 132, KESCV 126,
WABSSI 121, WaSKP 113, NaFWA 98, WDBFKN 84, WaJLw
94, KABHBN 77. KBDHE 15, KA1S 74, KC8NM 68, WRQZK
62, WABHED 58, KBES 54, WBBVNV 49, WBLDU 43,
WEISREQ 43, NBEFB 37, WASEYQ 36, WBHDPZ 38, KBALV
36, NEBX 35, WBSFSV 35, WDSOXT 34, KBIOW 33, NSBC
27, KBBFXG 27, WHBJGW 26, KABSON 25, KABENQ 25,
NWSE 24, WESKWC 24, KABCGF 23, N8HJB 23, KBBABO
23, KABYIT 20, KBWZX, 19, W8GDQ 19, KCaJV 18, KBLAM
18, WDSJYE 18, KBEESU 18, N8GOB 15, WBBHHZ 15,
KABLMQ 14, WBLDQ 14, WDSHEE 14, KASGJY 14, NSINP
12, KBBRIX 11, NBJRV 11, KBBAKW 11, WDBCEF 10, NFBB
10, H2NS 10, KSWOQ 9, NOCB 8, NSFPH 8, KEDKE 7, WERG
&, WBSGDM &, NGCW 8, KASRQF 5, NaJOC 4, WASN.IE 4,
KASODX 4, WDBPWG 4, KBCKY 4, KABVYD 4, WAFPA 3,
WAEPBX 3, KDBXL 3, NSKTU 2, NaGIO 2, WBXT 1. {Jun)
WHBIGW 53.

HUDSON DIVISON

EASTERN NEW YORK; SM, Paul . Vydareny, WB2VUK—
ASM: K2ZM. BTM: WB2EAG. SEC: WA2ZYM. BM; WB2IXR.
SGL: KB2HQ. PIO: KB2TM, OOC: N2DVQ. ATC: WAZVGM.
AGC: KV2A. ASM/PAGKET: NEFTR. ASM/NWSLTR:
WB2NHC. NET REPORTS FOR JULY(QNIQSP): ARESN 30/1




SPEED !

Same Day Shipment Lange Selection and Complete Repair
CONVENIENCE of ftems in Stock Competitive Pricing Facility SATISFACTION
Free Ups Ground Dale W7GAB Frank K7Dg# Joe NY7X Frienaly and Experi-
Service on Afl Trans- ‘ . enced Sales Staff
ceivers and Related Scott NW7U
Accessones

George KTHBN

AWILABILITY

SERVICE

o]
ICOM

IC32AT IC-228A/H IC-Z5AT IC 2GAT
¢ Dual band # Compact Mobile ® Micro-size # Defuge
# Handheld # 2 Meter Transceiver # 2 Mater HT * 2 Meter HT
IC-725
1C.3210 # New, Low Cost IC-765
# Dual Band # HF Transceiver ¢ Competition Grade
# Mobife # HF Transceiver
v
TH-215A KENWOOD TH 754 E
82 Meter TS 1405/680S TM-231A » New
*NWLONPICE \fordable HE ransceiver TS 440S/AT TMEZIA/T2ZIA  esoma o pMeten7ocm &
* 756805 includes 6 meters o Popular o Dyal Band e 2 Meter Transceiver
® HF Transceiver # Mobiles

T 470 YAESU
¢ o FT 212 RH
® Dual Band HT » Fuli Featured

* 2 Meter Mohite

FT 747 GX

® Economy
# HF Transceiver

FSTV.430

® New

& ATV Transceiver

MM-3
# Morse Machine Deluxe Kever

Washington Residents Call Toll Free
800-228-9609
Local Calls (206) 784-7337

6115 15th N.W, Seattle, WA 98107
FAX: (206) 784-0541




and Carry A Great Amp...

You have to be heard to communicate. When it
comes to the best amplifiers for VHF and UHF
communication, RF Concepts goes farther to give
you the best standards, highest quality and latest
technology.

N

™

dez-317

el

deonceptd

RF Concepts has rugged VHFIUHF amplifiers for 144, 220 and 440 MHz. Twelve
models to choose from!

Features like GaAsFET receiver pre-amp and high SWR shut-
down. Inputs from 200 mwatts to 50 watts, outputs from 30 to
170 watts. We back every amp with a 5-year warranty on parts
and labor, 6 months on final transistors. Ask your dealer, or call
us for information on any one of our 12 great VHF/UHF amps.

Inquiries: 2000 Humbolt Street - Reno, Nevada - 89509 - (702) 827-0133
Factory: 1202 E. 23¢d, Lawrence, KS 66046 (913} 842-7745 Division of Kantronles, Inc.,

' UPGRADE EASILY!

' WITH AMECO BOOKS & CODE COURSES
COMPLETE MORSE CODE COURSE
F ¢ FCC TEST MANUALS ¢

OR THE PC
This is the mast versatile code
course ever designed—wiith 4 Each test manual contains the
user friendly menus snd over tatest FCC/VEC test questions
and multiple choice answers,

PLUS a complete simplified discussion to

18 nptions. Some options are:
# Sends infinite, random characters and
QS0 (aimilar to FGO/AVEG exams), at

ANY speed and tone each question written in Ameco's proven,
s Sends external data tiles easy-to-lnderstand style.
* Sends with the HI/LG method Novice (#27-01) ... 300 questions ... $4.45
. ;jncllddes IETSOHS for begin?erts and code General (#12-01) . 500 questions ..., 3495
- [e]s] * Flus many morg eatras Advanced (#26-01) ....... 500 questinns AAAAA $445
Cat. #107-PC. For IBM PC/XT-AT . Extra (#17-07] rrnrssenses 400 quastions ... $4.95
or 100% COME, .. ...ooi i 51995 /

Af your dealer or add $200 for S & H to:
AMECO PUBLISHING CORP. 220 EAST JERICHO TPKE., MINEOLA, NY 11501
(516 741-5030

96 O5T=

C‘Ds]‘\_I#UNE) EG64/48 ESS 34870 HVN 326769 NYPHONE
11 NYPON 405{290 NYSE 303/203 NYBL 295/249 NYSM
11/295. CLUB NEWS: Albany ARA ware involved with two
rung on 11 Jun with WAZYEM WEBZBEJ N2AKA K2BST
helping. In addition 1o FD, they workad on PORTFEST 89,
Conrail picnie and Aitamont Patr. WARA is working on plans
for the fall season, WECA assistad with comm for concert at
WCC and are running a successiul Novica course during the
summer. The W252 group had a successtul FD. They are
warking an plans for rebuilding the antenna farm and & 220
rapeater. Rensselaar RACES is beginning & Novice course
at HYCG Sep 28, Many other groﬁn arg holding classes in
the tall. Plaase help out i you can, Many comments have been
made with regard 1o re-vitalizing our hobby. The anly real way
is by “marketing” our hobby, to cein a phrase of N2HIF
Promoting our classes in alt farms of the media is the begin-
ning step for & successiul course. But a well taught course
18 not the and, Wae must follow it up with Elmers tor the new
hams. PLEASE! Get involved, Offer your expertise. Each one
of us has something to contributa! We can be successtil anly
it mach of us helps, Don't forget the spring/fall fling. Contact
WEZEAG for further info, Hope to see you all at the various
club meetings in the fall. Dan't forget to send your traftic
repons into the STM no later than the 6tk of tha manth, Jul
B8PL: NSMEA, WB1BTJ. July PSHR: NSMEA WA2J
WHZVUK WE26G WB1BTJ WB2EAG KB2EPU WARGYY July
TFG: NSMEA 593, WB1BTJ 554, WB2VLK 163, K2LYE 106,
WB2EAG 97, KB2EPU B8, WD2K 75, WA2JBO 68, WA2GYY
49, WE2M 24, WE20 13, W2CJO 12,

NEW YORK CITY-LONG ISLAND: 5M, Walter M. Wenzei,
KAZRGI—ASM: N2GQR, ACCIPIO: KAZLCC. SEC: WAL,
STM: K2MT. 0OC: NB2T. TC: W2QUV. 8M: W2JUP, The
Ei::'l-l?wing are tratfic nets in and around the section that handle
NEY FREQ 1IME DAY MGH

HAVHF 145,350/ 2000 DLY K2TWZ

NCVHF  148.745/R 1930 M-F  N2IMP

BCVHF  148,37/R 2000 SF  KAZIMA

NYPON 3913kHz 1m0 DLY KAUBD

NYSM 3677 kHz 1000 DLY  NZFIA

NYS/E 3677 kHz 1800 DLy KUN

NYSL  a8Yrkdz 2200 DLY KU2N

NLT JB450 kHz 2300 WED  N2IMP

ES8' 1500 kHz tgo0 DLY WRWSS

*Independant Net, recognized by NTS, local times.
+=*pACKET NODE STATIONS®**

N2MH -3 Queens Village 145.010 New Yark City

Al2Q -~ Freeport 145.010 Nassau, W. Suffolk
W2HFPM -4 Farmingville 144.970 Cantral Sufolk

MR2ZL -4 Water Mill 145000 Eastern Suffolk
WB2IB0-4 Massapeque  145.030 Backup for Al2Qr4
VE LISTINGS: LIMARC—sacond Saturday of each manth at
9:30 AM at Salten Hall, NY Institute of Vechnology, Old
Westhury—contact Al Janos, W2ZDB 516-676-5780
SUFFOLK COUNTY VE TEAM—second Saturday ot each
month at 9:30 AM at the Suffolk County Community College,
lslip Ars Bldg., Selden, NY—contact George Sintchek,
W, NV 516-751-0894; GRUMMAN ARC-=sacand Tues. of
each manth, at 5:00 PM af the Girumman Rec. Center, Bldg.
300, South Cyster Bay Hoad, Hicksville, NY—contact Howard
Ligbman, W2QUV 516-354-6861; GHEAT SQUTH BAY
ARC—fourth Sunday each month at 12 Nean at the 8abylon
Town Hall Office Annex, 281 Phelps Lane, North Babylon,
NY— contact Walter Wenzel, KARPRGI S16957-572%;
MAARC--last I'hursday aach month at 6:00 except Dec., at
the Fobert Wagrar JHS, Manhatian—contact Rubing Ast,
KD2IZ 212-838-5895. It your group holds reguiarly schaduled
llcense exam sessions andfar classes lat me know so thay
can be addad to this listing. REMINDER TIME: Don‘t forget
that the Simutated Emergency Test is THIS month on the
21-22. We still need more peopls 1o participate with voica and
packet contact your loc2! EC or me for more details. Thore
is fill ime to volunteer for the New York City Marathon which
will be on Novamber 5, contact Steve WASDHF Suflolk County
Hatniest at the Bingo Hall in Centersach, NY; Mov, 12 Ham
Expa ‘89 (NYC-LI Saction Hamlest for 1989) at Suftelk County
Community Collage in Seldan. Traffic: WI2G 334, N2IMP 147,
NZAKZ 134, KARVIX 110, K2MT 85, N2GPA 54, N2HLZ 52,
K2TWZ 42, WASUKM 35, K2JLD 33, NB2D 30, WH2KID 22,
KAzl 18, KARIMA 17, WB2ZIE 11, {June) N2AKZ 196,
N2GPA 99, WRGKZ 63, KZI5LD 38.

NORTHERN NEW JERSEY: SM, Rikh Mosaeson, NW2l
fHDETH]—ASMs: KA2F/Recruitment. WaVy/Yauth,
ASMNW, KY2S/S5E, KC2ZAISW, ACC: WARXIYY. BM:
K2ULRA. OCVAAG: KAZBZX. PIO: NWaL. SEC: WB2HBZ, SGL.
W2KB. 5TM: revx. TC: KasQ., Ham Radie info line
201.680-1585. Please note: This ling is occasianally answered
& real person, sometimes evan by a woman, If this happans,
? asa don't hang. ng.w’ rugle. Try leaving a message inslead.
nx. By now, all l should hava recelvad basic information
an the new NNJ HELPFUL AMATELUR MENTOR (H.AM.)
PROGRAM, cocrdinated ASM/Recruitment John HKing,
KAZFE, Ptease sign up tor this inportant program, and maks
sure there's somaeone in each club willing to serve as local
H.AM. coorginator. KA2F will be contacting each club with
datails, Welcoms 1o new ASM Dot Lawshe, NW28, President
of the Sussex Co. ARC. Don will be the local ARRL
“presance’ in northwestam NNJ. If you see a school with &
ham antenna on the roof, whether or ot it has a club or
station, please ‘el ASMfYauth Tom Moulton, W2VY. Tom will
try to rekindle interest amang school administrators. (9 Flosalie
Ave #1, Clitton, NJ 07011 or gpKD8TH). Endorsoments for
10/89; ORS: W2CVW, W25Q, WB2KLF, DEC: W2ZEE/Man-
mouth. EC: NJEQISprIKlggiald, WARFPO/Bayonne, OES:
AG2R, K2BE, K2G0DD, %, KAZAEH, KAZKWS, KB2QD,
KNEX, KX2D N2BMN, N2CIA, N2ELC, N2WM, NJ2C, NZ2X,
W2GE, W2LOP, WoZEE, WARARP, WA2DHF, WARFPOQ,
WB2FTX, WB2MJC. 0BS: N2DXP. OO0; KJ2D, N2HOU. ATC:
NA2H. Congrats 10 new licensessiupgrades in NNJ durin
July: NOVICE: W. Lenhardt, John Burke. TECH: KB2HVC,
KB2TAU, Lzura Fanick, Vit Lu?o. Caral Sproul, AL.L. Bamas,
Kelth Lohman, P, Mitchall, J. Vilanksi, Peter Rongen. GEN'L:
KAZHVE, NZJUN, KATSFJ, N2ILF, KASUYT, KASTCQ, Frank
Ready, ADV: N2|AJ, WAZQHA, N2JKY, WB2VRK, WASTEIL
Extra: KEZEQ, WAIMVR, WB2PGC, WaWIY, V. Lupe. NT8
News: Welcoma to new NJVN/L Net Manager {t{M) Paul
Srarawarski, KA2KJF, and many thanks to outgoing NM Lee
Storm, N2FGE, for her outstanding service, July Net Activity
{all meet dailyl:
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AES©/KENWOOD e (loscouts & Specials of the Month . .

KENWOOD TM-321A & 25/5W 220MHz m
transceiver. Digital VFO, 14 memones with shitt, scan
and lockout. Prog, band scan, 38-tone encoder, 16-key
up/down DIMF mic. 12V DC @ 8.58, 1%"h x5% w= 7"d.

Regular $469% e (laseant $29995

KENWOOD TM-421A e 35/5%, 440MHz FM trans
cefver, Looks like and features same as TM-321A above.

Regquiar $469% e {sesat $29995

S

I: i ¥ ;
KENWOOD TM-3530A » 25/5W, 220MHz basa/mabile FM
transceiver, Keyboard entry, 16-key DTME, DI capability.
23 multifunchon memories; linked ta 15 tefephone
number memoties. Frequency up/down control fram
microphone. 12V DC @ 6.54, 2 % h = T"wx9%"d.

Regular $519% @ Glassout $38995

Order Toll Free: 1-800-558-0411

abile FM

-
o ’ e iy

KENWOOD TM-621A & 2m/220MHz, duaf band M
mobile transceiver. Extended 2m receive 138 to
173.9MHz, transmits wser modifiable for MARS/CAP.
45W {2m}, 25W (220MHz). Dual Watch simultanesus
2m/220 receive, selectable full duplex operation. 30
memones, programmable memory and band scan,
lockout, priarity watch. CTCSS encoder, With modifica.
fion can be used as a cross band repeater. 16-key
DTMF mic. meluded. 12V DC @ 9.58, 2°h %6 wx 8"d.

Regular $729° @ {lyssout $59995

KENWOOD TH-31BT
220MHz FM Pocket Handheld

KENWOOD CD-10 Cail Sign Display

Decades the digital ASCIl call sign data from other DCL
equipped {ranscefvers and displays 1t in alphanumeric
characters. Two inputs for connection to additional
receiver, stores 20 different call signs in resident
battery-backed memary, seriaf port for intertacing to PC
for automatic fogmng, etc. Usable with KENWOGD TM-
211A, TR-2600A/36004, TM-2530A/504/ 704,
TM-3530A, TS-711A/8114, TR-7514/851A transceivers.

Regular $119% ® Closeout $4995

k. L5/0.05W, 3-digit thumb-wheel
Eand SkHz upshift switch. DTMF
b keypad, programmable CTCSS
P encoder built-in, std. repeater
offsets. Flexible antenna, 1.5W Ni-
i Cd battery {PB-2), wall charger,
} A4Th 2% wx 1%7d, 0.6 Ihs.
Reg. $299% @ {liseour $22995

plug ® with TH-31BT purchase:
Extra PB-21 std. battery - 500
BC-6 2-pack charger - $6995

Popular Current Models
__in Stock ® Call for Prices

TM-25AT" 2.5W 2m FM HT/ batt/cgr/TTP
TM-215A* 2.5W 2m FM HY/batt/cgr/TTP
TH-315A% 2.5W 220 FM HT/ batt/car/TTP

“With TH-25AT TH-215A or TH-315A purchase,
one extra standard batfery pack @ $500

Limited Quantities - all prices and availability subject
to change without notice. Check with your salesman.

In Wisconsin foutside Milwaukee Meiro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY:
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216  Phone (414) 442-4200
AES’ BRANCH STORES

WIGKLIFFE, Ohio 44092
28940 Euclid Avenue
Phene (216) 585-7388

Ohio WATS 1-800-362-6250

Qutside | _800-321-3594

for all of
KENWOOD

# Low Prices s Large Stocks % Fast Service
% Top Trades s Toll Free Ordering line
v We Ship Coast to Coast

ORLANDO, Fla. 32803 CLEARWATER. Fla. 3452
621 Commoawealth Ave.
Phoae {407} 894-3238
Fia. WATS 1-800-432-9421

fuede].800-327-1917  No Nationwide WATS

your

1898 Draw Street
Phone (813) 461-4267
No In-State WATS

\®

needs!

Associate Store

5 LAS VEGAS, Nev. 89106 CHICAGO, lilinois 50630
1072 N. Rancho Drive
“ Phone {702) 6473114

Ko In-State WATS

Quside 1.800-634-6227 15 min. from O'Hare!

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phene (312) 631-5181

Clip out this handy Coupon and Mail Today!
TO: AMATEUR ELECTRONIC SUPPLY®
4828 W. Fond du Lac Avenue
Milwaukee, WI 53216

I am interested in the following new KENWOOD Equipment:

BES® 4 Jver 32 Vears in Amateur Radio

HOURS e Mon. thru Fri. 9-5:30; Sat. 9-3
]
VISA

LUSE
YOUR
CREDIT
ARD

MasterCard

I have the following to TRADE (What's your DEALT)

=
%)
=
o

Hush me your guote -  understand that | am under no obligation,

Please use WATS line for Ordering and Price Checks. For
other Info and Service Dept., please use our Regular lines.

---—--—-——---1

City/State

Zip




Finally
Over 10,000 Of Our MM@ Computer Systems In Use Nationwide

omputers

, Affordable Packet Systems For The Amateur

MMG XT TURBO SYSTEM: 4.77/10 MHz, 640K RAM, 360K Floppy

DESIGN

~  Graphics Card, Fardllel and Serial Ports, Clock/Calendar,
Enhanced 101 Key Keyboard, MSDOS 3.3 ..« ovven s

¢ LOGGING  MMG 28612 SYSTEM: 12 Mz pWalit Stato, 640K RAM, 1.2 Meg

* OSCAR
* BEAM

Clock/Calendar, Enhanced 101 Key Keyboard, M5 DOsS33

| HEADINGS _
« CONTESTING

Upgrades fo larger hard drives and
color, EGA or VIGA monitors Gre
evallable, Call for pricing.

& MORE

Wa Carry Hundreds Of items For The
PC At Savings Of 30-70% Off Ref«il

All systerns are FCC certified and camy &

e Mces subject to chonge without nofice

ane year parts and labor wamanty.

® ANTENNA Diive, 20 Meg Hard Drive, Hi Res Monochrome Monitor and s 9 4 9

Sloppy Drive, 20 Meg Fast Hard Drive, Hi Res Monochrome
Monitor and Grophics Cord, Parallel and Serial Ports, $ 'I 349

CAPS

SERIESST - 18KV
2Bp $3or 41 $125
40pt $Hordl $110
1007 $330r 4/ $125
200pf $30 ar 4/ $110
5q0pt $29.ar 473110
1000pt $290or & §110
1500 $33or4i $125

SERIES S8 - &KV

DOORKNOB [ iets e 2

BIRD 4E100 PawserSensor 375

Pomane TBBNC sk kaund® * | USE ORIGINAL PARTS. DON'T SUBSTITUTE

Kilovae HG-1 Vaooum Relty  §115 |- PANEL METERS (naw) for most Co¥ing' gear. YOUR CHOICE 485
jJannings ROSE Vacuum Ralay $75 |- Paint, SPECIAL #126, 190, 250 or 270 shade of gray. 160z Spray ¢an H]
|Chimney fis 356027 44004 345 » Crystals: All frequencies in stock $each, 5or more Grystaisonly  § 7
Fioat Bissip, Plate Caps 3-5002 $15 |- KWM-24 plug-in relays 970-2400-010(X98,) or 970-2433-020(X57) $49.95
Hy-gain #155 Genter insulitor  $10 1+ KWM-2A RELAY Maodificalion kit converts open irama to plug-ns  $129

Copperweld 14ga Stranded Mil Spec |* TR relay lor KWM-2, 32§ or 36L-1 , PFAB KR-2565-1 $ 50
0 -$7 - 1507-%16 - 300°-$29 -sooqmmnnenmmmmsa{szs-mm-mssmm; 3259
Arco Solar MGS, 42watl, 14.67 $425 |- FASS5FAZ1, 526-3427-00, SSB plug #itles, new in the bax $178

Arco Sotar M35, 22walt, 14.6v $245 |« 811A TUBES that aperale herizontal for usa in 30L-1 ampiiers $22
rco Solar G100, Swatt, 144 $39 |- 61468 TUBES for Colins! Kevwood 15 mach or $38 per malched set
Arco Solar G50, 2 5wat, 14.6v  $53 . |=30L-1 caps, 100ul, 450v.Sprague TVATT 18 sty e tan adpisi) $t 10865

$11en or &/ $30 Arco Solar G25, Twatt, 146y §47 |+ 30L-% power switch $19; Escuicheon $145; Input ooifsiany band) $ides
wpt aapf COLLINS EQUIFMENT ON HAND |~ Oak onvolf “AG" end switch for rotary gwitch ropair on Collins gear 3 15
12p 80 pf 5105, 514, 75A-%, KWS-1, 3251 | Trim Ring for 515312 (small cabinet) plasiic: (608-1254001) $
0p H5pf 1282, 7551, 755-2, 7553, 755-3C |- KWM30 Malchod Falr Transistors: Finals $110pair Dstvers $18par
25pt 100 pt KWM-2,_KWM-24, 50L-1, 399C-1, |+ KWMJB0 Oscillator / Oven Completa and Calibraled 638-6918-001  $278
2apf 1op 31264, 3126-5, 302C-3, KWM-300% |- KWM2B0 A3 Lowpass Filler Gamplele and C d $275; AT ROM $39
Japt 20t .- e e L MIB0 Gantzal Interface . Ours is the arigingl, not 4 subsThule  $ 75
4pE (4Dl e m—— + KWM320 Power Translormer 662-0650-020,sheilded  towrmce § 95
4Tt ROPE  motrmwmsumrrmme i e = » KWM3B0 Power Supply Cap: 72 600uF @ 25v $18; 12,0000F @ 25¢ 9
50 pt L3 I i any——— + KWMAB0 Main Tuning Frequancy ENCODER  229-8702-010 $7

I Lot e STUR, S e T thtirinn#il. - KWM380 Panel Mater $65; AC/DC Power Plug of PowerSwilch $12.95

- KWM3B0 Spare KNOB set cordaing allt3 pioces. Limtted l‘:ms_omv $100

» KWM380 Display board, all eomy except digital display $18.95
« Gontred Board, 636-6929-00, less URLINT $1250r  100% complate $175

" " » JOWM3B0 Power Amplifier board 50% carnplete,missing finals,etc. §$34.95

PIN DIODES FOR"RF" SWITCHING 1550 gpaech Processar, faclory saaled,  AC-3802 250

Ei’;ﬁ:s mﬁﬁﬂiwﬂdwm m: g $ '3"2 g:'lz 1& ﬁ + 300FiHer New Prices: 140Hz-$199; 360Hz-$149; 1.7KHz-$139; 6 KHiz-$99
L 5 GHz L o

HPINSTGT VHFILHF Swicher  §1250a (01100 1315 JONES STREET R e ipa o ot

UMSIES! 400WantRE Swich 16 1-30MHz  5$1500 OMAHA,NE 63102 it - A

UMS137 400wali AF Swilch 5@ de-0BGHz 541200 OHIERS A B3 tor CODE.

UM7104 800wali FF Swith 50 do-50GHz  $10 e e A02-346-4750 ot v da st
HPINST11  Schottky Barrier tor UHE Mixers 10/$11.060 FAX: 402-346-2939. VISA, maaj\*wﬁmmciggness
HP2633  HOT CARRIER DIODE 15500 CATALOGH bere infal. Free with oeder ar SEND $2ala carie 55 D)

L WHERE THE HARD TO FIND PARTS ARE FOUND AND ON HAND 4

The finest heavy

CERAMIC ANTENNA INSULATORS | QSYer™ Dishueed mensnvierds

for these popular trznsceners:

duty insulators ever made ICOM - 275, 375, 475, 575, 725, 735, 761
- 785, and 781 (and 751A with UX14).

e

Min, 3 $4.95
4-9 4380
10-15 4.65

900 pcs available
RAM COMMUNICATIONS Stane Mountain Engineering Gompany = 404-875-0241
oW 28 e ot T 30 Tn (son)ase-1677)) | 8o 15T Stone Mounida, GA 002G Visa and MO aioeper.

7 in I
16-49 4,50
FRT PP
N JSJP 50-99 4,40
100 + Quote

Kenwood - {with IC-10.0r IF-10 installed)—
140, 440, §80, 711, 790, 811
] and 340,
Yaesu - 7A6R, 747, 757, 757, and 767,
$99.50 (+ 250 S&H in US) complete
Installs in ore minute. 90 day warranty

98 05T 2

B

MARTIN
| TOWERS
| and
THE
HAZER

safety and convenience.

Mever climb again with this tower and elevator systam.
MARTIN TOWERS are mada of aluminum and spacifically
enginesred far use with the HAZER. Two 3lzes of lower. M3
(13" wide)and M. 18{18" wide.) All balted canatruciion, nowelds.
Easy to install hinge bass, walk up areclion, next plumb with
Jgveling bolts In base. Mount antannas ard rolor on HAZER in
vertical upright powition, than winch te fop of tawer tor nomal
wparating pasition, Guy wires iasten to HAZER or above HAZER
at tap of 1owar, Sataty lock system oporaias whila raising or
towering. Never can tall. Photo abave shows HAZER midway on
towar.
Complete tower UPS or motor treight shippable. Pro-assembled
orkit torm.
Sand far free details of HAZER Kits for Rohn 20, 256G, 45, 55 and
athar towars.

Spacial tower price: 50 M-13, hinged basa, concneta feoting
section, HAZER kit = 31289.60. Includas il hardware, winch,
cabla etc. FOB Boonville, MQ.

Mas!s, rolaors, thrust bearngs, guy wirs, iurmnbuckies also
availabla,

Saristaction guaranieed. Call toduy and charge to Visa,
MasterCard or mall chack or money arder.

GLEN MARTIN.ENGINEERING, INC.
Rte 3, Box 322

Bring things down for P

Boonville, MO 65223
(816} 882-2734 FAX 816.882.7200




The World Famous _

MOSLEY MODEL TA-33M -
YOU CAN CHANGE YOUR pJE " /-4/
TA-33 TO A TA-34!! "*““\,«'«( -~

o i
] e Y
TA33/34 FEATURES -
/W‘ / # ¢ 2KWPEP /{4 EVEIENTS
e EP. ALL ACTIVE ON 10/15/20
M * NO MEASURING Specifications:
* 2 YEAR WARRANTY Boom: 21
* EASY, ASSEMBLY Turning Radius; 179"
* ALL STAINLESS STEEL HARDWARE Wit: 58 ibs.
* CAN ADD BOTH 12 & 40 or 30 METERS Sq. Ft.: 6.9
* LOW SWR Windload: 164 |bs..
Power: . E.P,
SWR/Frequency Curves 25 KWPREP
I}ﬂodel TA-33
ST T - "’ ¥ ST ToMeter 4
x 1+ 7120 Meters ,' [Ilf-:': 15 Meters P PR 10 Meters -4 H
‘%u - : Zr].h?r" 12 - e W CW o Plh?ﬁ]e
> ICwW ; #1711 [CWS = Phone-ju 1=k SeNENAE R
D e WY 0 “-2‘ WE 4 s ne N Nt s Ny o ZBd N NI N4 naes T A¢ BT A B3I B4 BS N N7 DY Ay B M
Frequency in MHz Frequency in MHz Frequency in MHz

...Q........l.......I...'....C...........'.............................‘.....‘

MOSLEY PRO-57/67 PRO 57-67 FEATURES

——_ * Covers 10/12/15/17/20 Meters
“"'“‘“L * PRO-67 has 2 Eiements on 40 Meters

* Monobander Performance!

& [Dual Driven Elements Add Gain

¢ 7 Elements on a 24 Foot Boom

2.5 KW DC-CW, 5 KW PEP-SSB
Broadbanded — VSWR 1.5:1 or Better!
Easy Assembly, NO MEASURING! 1!
Very Rugged Construction

* All Stainless Hardware Standard

* 2 Year Warranty

o--t.o.lo!-000000000000050000000...ll..tOCOOOOQOOQOo.o....-oo.......n......0.0
Check out these SUPER SAVERS.,
ANTENNA

REG. SALE DUE TO THE NUMBER OF
T e PHE  Oreehoun DRERT SomaTO
PURCHASE MOSLEY TA-33-JR-M 24995 139.95 PRICES THROUGH NOVEMEER 15,
ANTENNAS DIRECT TA-33-M 342,95 25295 1989. REFER TO JULY, 1989 Q87T
TA-34M 46495 330.85 PAGES 110 AND 111
FROM THE FACTORY. ;ﬁﬁgﬁlﬁ ﬂ‘ggg 4;3,32 .
FOR A FREE CATALCG gr_-ggm 249:95 iég&% To Order Call...
. 9 Y
ON OUR COMPLETE e g% ®%  1-800-325-4016
LINE OF ANTENNAS OR PRO-67 NEW WARC Bﬂi?ﬁ%ﬁs 62595 For Technical Inf
TO ORDER, PLEASE ve FlAILL SIZE MONO ANED DUAL BAND! . or lechnical info...
CALL OR WRITE. YBi7A s e 1-314-994-7872
YB8-23-A 13995 35695
DID YOU KNOW THAT
ALL OF OUR ANTENNAS . ...

OUTSTAND’NG PERFORMANCE * Are Hand-Cn:afted
with MOSLEY ANTENNAS |2l Steiniess Hardware Standard
* Are Coior-Coded and Pre-Drilled —

No Measuring Required for Assembly
* Come with a 2 Year Warranty

7 )&.Qg 1344 BAUR BOULEVARD, 5T, LOUIS, MQ 83132
-~ NOW ALL THESE ANTENNAS ARE UPS SHIPPABLE
October 1989 =1+




1220 MARCIN ST,
VISALIA, CA 93291

TOWER

coORPORATI QN

MA SERIES CRANK-UP TUBULAR TOWERS
Wil handie 10 5q. ft. antennas at 50 MPH winds.

MODDEL HEIGHT HEIGHT NUMBER WEIGHT SEC.0D  SUGGESTED
NO. WAX. MIN. SECTIONS POUNDS Top Bol. HAMPRICE

4 MA-40 W e 2 242 3sq 4 5 809.00 an

;& MA-550 55 22” 3 235 Tsq. & $1369.00 y Wr;
i MA-550MDP" 55z 3 §20 T & $2309.00 winphignal
& MA-TTD R 1 4 645 s & £2509.00 MARSSS0
fad MA-7T0MDP* FARv [ 4 330 3sq. @ $3069.00 rotorhase
l)’y MA-850MDP* g 2 & 28 e 10 $5249.00 and

el *MDP models complete with heavy-duty motor drive with pasitive pull down i rotater.

|

FREE STANDING CRANK-UP TOWERS
Will handie 18 8q. 1t antennas af 50 MPH winds.

MODEL HEIGHT HEIGHT NUMBER WEIGHT  SEC.0D  SUGGESTED =i
NG. MAX. MIN. SECTIONS POUNDS Top Bot  HAMPRICE

TH-438 i e 2 [ T il L $1019 00

TX-455 55" an i) IO g 1 $1538.00

TX-472 Ie Fia & 1040 124 21 §2829.00

TH-4TIMD* [k iy 4 M0 12w 34069.00 it
Tx-489 B9 24 b 5900 1dar I8 $4399.00 =
TX-48gMDPL aa FXNC b 1800 12" ohwT 56699.00

*Tx-472MOP includes heavy-duty motar drive with positive pull down. TX-489MDPL comes with
heavy-duly rator drive with duat fevel wind and positve pull down. (Both motar drive models
include iimit $witch brackets).

] FREE STANDING HEAVY-DUTY CRANK-UP TOWERS.
Will handle 30 sq. #. antennas at 50 MPH wints.

MODEL HEIGHT HEIGHT NUMBER WEIGHT  SEC.0D  SUGGESTED
NO. MAX.  MIN. SECTIONS POUNDS Top Bot. HAMPRICE

HIN-538 B 7 ? 600 [ $1319.00

HOX-555 55° R’ 3 87 i 21T EPE09.00

HOX-572 Ies 228 4 1420 15 25t S3658.00

HDX-572MOPL" 72 2y 4 1600 15 268 36049.00 L
= HOXS8OMDPL" £97 e 5 2440 15 0%t 5791900 i

* Inciudes heavy-duty motor drives with dual Tevel wind and positive pull down,

V){: HDX-572MDPL includes limit switch brackels only. HDX-588MOPL includes limit switches andt
& Timit switch brackets. e 'W_:‘w "
L2 FREE STANDING “LOW PROFILE" COMPACT GRANK-UP TOWERS. [ [:
L] Wilt handle 18 sq. if. antennas at 50 MPH winds. [ TMM-433H0 handles 24 sq. ft.)
}E MODEL HEIGHT HEIGHT NUMBER WEIGHT  SEC.OD  SUGGESTED
NO. MAX. MIN. SECTIONS POUNDS Top Bot. HAMPRICE
Pl TMM-43358° 3 [RACH ) L] RI 51083 90
? TMM-433HD" 33 e 4 400 10w 20iat 13800
r Q IMMBAISE 41 19 5 B0 A% $1429.00
7, *Hy-Gain and some Aliance rotors when imstalled insida tower will restrict retracted height by
x approx, 24*. Mest Kenpro modets allow full setraction. L
e - -

Tower ratings to EIA specifications,
L\‘f““ Standarc_! bases included with all tawers (emep{MA—'ﬂO. 770-MDP and 850-MDP).
o E Full line of Accessories including:
ﬁ : «Tower motar drives « 5' ta24" antenna masts « Coax arms
) «Thrust bearings « Mast raising fixtures « Rotating hases
W\ RV + Limit Switch Packages

FOR ADDITIONAL INFORMATION CONTACT:
Amateur Electronic Supply (All locations)  Texas Towars
Ham Radio Qutlet (Al locations) » U.S, Tower (208} 733-2438

Prices are FOB, factory: Visalia, CA. Prices and specifications are subject ta change without notice.

MARYLAND RADIO CENTER

1-800-447-7489

Authorized dealer for ICOM - Kenwood -TenTec

Low Prices - Superior service - WE CARE!

Service and technical questions - 301/725-1212
EAX - 301/725-1198 Modem 301/725-8307
8576 Laureldale Drive, Laurel, Md. 20707
Open 10 AM to 8 PM Weekdays, Saturdays 9 AM to 5 PM

After you've called the rest, call the BEST !

100 RS

et Frag Time Sess  ON) O5P

N.M H9ES 1000 3 245 9

NJNIE HE55 w00 M 289 A1

NJNL 595 oo 4 42 o

NJPN =) 1800 36 N0 =

NJSN ket 1m0 LU )

HJVNIE 146895 1930 31 [0

NJVNIL 145490 2230 a1 ]

GIBTTN 347120 2000 30 &y 68

MITTTN 233880 2100 31 3R

Packet NTS 24 hriday via WAZSNA-A: 83 July Tralfic: (CallTratlic Totat!
£5HR Toiall: W2QNL 3031 18, W2RRX 150487, WB2FTX 146/62, N2XJ
112758, WBZLIF 109/111. N2DXP 89181, KAZINE 4%/72, KFAIX 45/82,
KAZKIF 3751 W2 225 pRDIY (1) 19/43, WAZCLP 180, WeXD 175
KBZWL 14/-, NW2L 120, WAZPAC T) 10/58,

MIDWEST DIVISION

[OWA: SM, Wade Walstrom, WEEJ—SEC: KDOBG. STM:
WEARVW, ACC: NUBP, O0C WASGMU. BM: KaliR. 1C:
KEOAS, SGL: WROG. The Register’s Annual Great Bike Ride
Across lowa was fis usual big success. WBORSW again
anlisted the help of many amatelr ragio clubs along the route
ta help with passing tralfic and putting amateur radio betore
the general public. A lot of traffic was passed this year. 358

jaces of tratic were senl, received or deliverad via the

SCNM tepeater. 53 pieces ware el d and 87 lorwarded
feom the WARRJT-1 packet bullstin board. KEBGP nr’%iﬁlate&
snough to make the Brass Poundars Lsa%ue for July. Thanks
te all Involved in making this year's RAGBRA! amatsur radio
activity a great success! The Cedar Rapids Hamlest was
another susteass this year. New upgrades at the VE Exams
at Cedar Rapids were Extra; WBSMZY, KIBKW. Advanced:
WHBOMKT, NedsU, NPHOF, KBBDAR, WOBGHF; Genaral:
KBOCHL, NOKMX; Technician: KBEEUS, KEDEYN, KBOERH,
KBPEWI, KBOEHC. There ware also sgveral newcomars
receiving their first hcenses to Technician and Novice.
(ongratllations to alll A hearftalt THANK YOU to all ot you
who helped in the ragcue and recovery tollowing the United
Aidines DC-10 crash in Sioux Cltyl [t was a very difficult ioh.
bt one well canel Trattic; KEQGP 256, WESS 130, KEIPT 104,
WEYLS 81, KESWG 30, KEGP 75, KABADE 69, WBBMCX B2,
ﬁﬁgyfn KCEKZ 60, WBRBAVW 40, NOJL 11, KABVBA 6,

KANSAS: SM. Aobert M. Summars, KEBXF—GEC: NBBLD.
STM: WO H, Congrats to N#KOW, new YL ham in ARES
zone 36, Suzi was put o work right away as NCS of the zone
aat and GN) has already picked up, WEMYM gave presenta-
tion an NTS etc 1o tha BEARS Juna 3. Hiawatha hams in
attandance at the National convention. Net reperts for June
89 as nflows: KSBN QNI 1202 QTC 143, KPN 356/18, KMWN
B71/475. KWN 845/568. CETN 1804/64. (KS 147/52, QKS-
S8 26/2. $hll needing some good CW ops in the middie and
westam part o the stale to OGN QKS and QK S-ss, NCS duties
arg available. 1989 FIELD DAY is wer and raporis werg
roceived from the following: NBIGE, NZ2M, WABGRM, KEBDK,
WTRE, KBEH, KEOWI, WBUY, KEEQH, WOPE, NKIV &
WekRH. If vour clubigroup 1s not tepresented through one
of these calls listed, then perhaps yau should start tracing your
message sent to see where it bt the dust. | don't beliave |
lxst amn 1he paparwork. WESOE, Wichita ART represanted
by KFEM, WDAL, NaFFCO and NOFFCYXYL, shot the moon trom
2 EXJE!edltion to Hivarton, NE during May of this year on 2
mtr EME, A number of Triathlon’s taking place during June,
July and August, Hope we recetve Iots of reports ot HAM
activity on these s wall as ather avents. Traffic: KEBXE 251,
KADRUH 243, WEFIR 235, WEFRG 144, NZBM 135, WoOYH
73, WBAZNY 62, WEFDJ 61, WBQMT 55, WARTJU 51, WTEE
25, WaCHJ 17, WoMYM 15, WBPE 10, WABYXK 4, KX@ 4.
MISSOURI: SM, Bill McGrannahan, K8ORB—Durng the July
meeting of the Cantral Missour Radio Assn.—with more than
tifty members presant, Ben Smith, KOPCK, the ratinng Sectian
Manager, was presented with a plaque In recognition of his
outstanding senices o tha Missoun Section. Benny says,
“Thanks to all for the beautiful plaque. It will always ba a
rernmder of the enjovable time 1 had sarving a8 Saction
Manager,” Tha CMRA also pravided communications for the
medica! tearn of the Saddle Svars (ross Country Tnals. The
61 horsas and riders In this event were sarved by WMBY,
NOBN, WADR, KABMEM, KBBATZ and WEATEG. Vica Director
Chuck Miller, WAGKLUIH, attanded the Annval Volunteer
Exarminer Coordinator Meeting in Gettysburg. Several Missouri
hams will go to the Cantral VHF Society Conlerance in
Ghicago this month, The Washington Hamfest was blessed
with itleal weathar this year. The tigures acen't in vet, but the
crowd was large and having a graet fime? Midwest Diactor
Paul Grauer, WEFIR, conducted an ARRL {orum Also your
S met with the Asst. SM, Reger Volk, KGO8, My PEBS
KEORB—1 V KCMO.

NAME. MGR FHEQ UMF (edy DAY SES QNI GTC
MON AlQ 3586 Tardh ] Apo182 142
MEOW WDRELL  issz Rk H] N BN 9
OSSR WBIWLU 3953 .00 £ M 2% 88
HEBM KIS0 3880 0% M-F M1 335 24
KCARC WANTL  jde82 &350 Th 3 a1
HARC KARSXY 14694 400 0 w09
51LARES HOWEN 14591~  4a0 k] 5 jrxa
LOZFM NBHVD 146,73 3 0Q ¥ 4 4 3
SEOARES WOENW 14103 9 LTI S 43 4
CMEN - ol 146.78- 200 Wooa 6F 1
FAEN , WODELL 147244+ He00 [LU &z 1
ARESN KBAASE 147 255+ 90D th 4 - I
LOZBC NEHVOQ ap A B3 AM RMSe 21 SE2 O
P.HEVEAE WEBEJ) B 2D
JCRAG ‘*BARI 4700 whp w 4 Wy 0
ELROR NOHIZ™  148.89% &00 M + -]
CARL WHRAWLU 145468 B30 w4 12 0
REBN WBNFL 46 F3. ADO 4]

SWMSWN  KBKXC 74699 100 Tu

CICWATS Keia 14697 H30 Th

MQPAC-1  WABUFT 146013

KGARES  R#UAA  14B.47  9101AM  Sa

PHD WABKUH 145435 900 3

Tralfic: NBFBW 1248, NQ2G 216, NDAN 198, WAPHTN 187,
AIRO 123, WABYJX 118, WBOUD 52, KeOAS 52, WBBWLY
43, KFDBM 28, WOBMA 26, WROR 19, KEGAH 17, KEBPCK 8,

NEBRASKA: 5M, Vern Wirka, WHPGOM—The Ak-Sar-Ban
Amateur Radio Club and the Midlands ARES hava combined
rasqurees o install a packet radio system at the Omaha
National Weathor Service Office. The system operated dur.
ing this past severe weather season and will be on 145.01 MHz
with the call WBEQU anytime the Maticnai Weather Sgrvice
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KENWOOD

TS-440S TS-1408

| IC-32AT

|
|
i

TH-75A

PMATOCM DUAL BAND HT ©

IC-2GAT
IC-4GAT

Remote
coRX
switch
e Switch
antenna from

&= Heath Company

; Coax Swirch,
Remoate and indoor control unit conniect
through your coax cable to eliminale
multiconductnr coutrol cable. Tower- ar
mast-mounted remote operates up 1o
four antennas, Hangles J000 watts PEP
and has 8 VSWR of 1.15: ot less. Fre-
guency range is from X to 54 MH7 with
impedarce of 30 to 70 ohms and loss at
54 MH? af less thar 0.2 dB. Uses 20
YAC Cantrol: 137 H x 5147 W x T54* ),
Remoter Y07 H x W™ W v dls” [
Kit HD)-1481

H DreLuxe antenna tuner
eath cantenna Pouer nputs up to K00 watts PY P on
dummy load SSB and 1000 warts W,

de Eliminate tnnecessary QRM
dunny tune-bip and minimize
wistakes while performing hat

cedr Maineace or alignment.
Handles T kW o1 RF with VSWRs
less than [ 5] up 1o 450 MH..
Requires [ wallon mineral or
transfarmer oil,
Kit HN-3t-At3ibs) ... .. $24,98

Pocket packet TNC Kit SA-2060A

5W Dual Band

Handheld Transceiver i Get high performance from the
Assembled HWS-24HT  Agcembled HK-21 Heathkit 1000W [inear amplifier
Revolutionize your CW .
with the programmable

imatic memory keyer

S Add pregrammabie excellence to alt
your CW. Palented command strings let
FOU stare text n bulter: select speed,
weight, spacing or message repeat count
tor eachi and link them together in uny
siquenee. A special editing leature [oly
you carrect programming errom, Enter
lext and send with any setung vou wish,
Text can be added inte & buffer messape
being sent. CMOS memory with battery
hackup retaing the buffer contents and
last selected setting when the keyer is

i Shlri i) VP Heathkit deluxe QRP
CW transceiver Kit HW-9 Kit SB-1000




spider Antenna

Usg #la Mada inUSA

Four amateur bands (10 15 20 snd 40 meterst at you
comrand without haviin to change resonators o metune —
just band switch your dig, Al available ate the 75 12,17

anil &) meter bands. Neerds 16 antenna tuner Custom
freacte vwath ighest quality workmanship and materials.

Wherever you roam, on Land
or Sea . .. or even at Home

T On Land

“liltable tor use on any motor
veliicle from 4 compact auto- [
mobile by 8 motor home o -
siet b trailer. Work tour baneds witheut IR

=d SRR tu change tesahatnrs, b

Or Sea

The Spader M Mantimer 1s tor s
an or near the crean. Highly pol-
ished stainles steet and mickel-
Chrome plated brass Crimrneroial
marine irequencies 18 12, 16 and
22 MH7) am il available

At Home S

I oye lve 1 an apartment
condorminium or restiicrad area
the Sinder™ may well be the
angwer 0 o gptenna
prohlpms.

N DIPOLE ¢
b J'.

g -

MULTI-BAND ANTENNAS |

7131 OWENSMOUTH AVENUE, SUITE 363

Claveliand Institute
of Elactronics

Cli

1776 East 1 7ch St 4 leveland, Ui 44114

Accredited Mamber Natonal Home Study Coundil

CIE is the world’s fargest independent
study electronics school. We offer ren
courses covering hasic electronics to
advanced digital and microprocessor
rechnology. An Associate in Applied
Science m Electronwes  Engineering
Technology ts also ottered,

Study ar home — no classes. Pro-
grams accredited and eligible for Vi
benefics.

e M E m oo om M S omomeom e B OE N om o

Cleveland Institute of Electrones
CUE 1776 Easr 1Ttk S, Cleveland, Ohio 44114
YEST | want tu get started. Send me v CIE schoul
catalog inciuding derails abour the Assnciare Degree
program.

Prnt MName .

Address... Apr.

Cary Stare Zip.

Age Ajea Linde/Thone Na,

1Check box for G [ Bullenin on Educatmal Benetirs

T Vereran [ Active Durv MAIL TODAY!
ALTAR

102 O5%=

s lRAteU 10 USE LR TWO [RPOLLS 1N S Lo MRL QAEra. L
WEBHGMG system uses an input of 222, 24 MHz and the out-
put 15 223. 94 MHz with a link to the 147,00 MHz repeater.
ihis means a Novice tould be on the 223.04 MHz repeater
and talk to somecnie on the two meter band. The nthar Omaha
repeater uses the vall WeEQU and aperales with an input of
223,34 MMz and output on 224. 94 MHz. Thers is scine sim-
plex activity In the Umaha-Gaouncil Bluts area on 223.60 MHz,
Dale Reandeaw, KOBLG, af Fremont reports thres new
arnataur radio operaiors have been licensed tollowing com-

jation of classes ottered in Fretnent, The new operaiors in
“remont are; Douglas Flatcher, KBAELIW, Dannis Growaick,
KBDEYSE; and Stave Wessell, KBREYF. Thanks to the ciubs
that send their newsieters to your Sachioh Manager; they are
apprecialed, Traftic: KODKM 198, WEBBGOM 18, WAABOK 5,
WDEEWH 4, KEBXQ A, WO 2.

NEW ENGLAND DIVISION

CONNECTICUT: SM, Gaesar Rondina, N1DCS—ASM: KB1H.
STM: KIEIC, SEC: N4GAA. 0OC: NA1I. AGG NK1). BM:
N1APL PO WAICMF. TC: W1HAD. SGL: K1AH, The kids
ara hack in schopl, and we're o our way towards winter,
Now's the time te get that aisside wark gone. | hope every-
aies had a sale and enfayable sumimer. And don't farget SET
tema is here. We have had a couple of opportunities this year
to tast cur skills in disaster type situations. Did we periorm
to pur expectations? BET time is the time to brush up. For
thase of you still looking to brush up on your CW skills, don’t
forget Mariden ARG 80 meter informal siow speed CW get
together, It happens every Monday and Wednesday evening
at® PM. Freq is 3.7 15 MHz. | sea Shoreline ARG had a Hid-
den Transmitier Hunt. That type of event alwayvs proves to ba
vary intaresting. As you all know, KY1T has had to remove
his BBS trom the packet airways. i wolld kike to thank Luck
tor his eftorts and dedication in running his Board. And | am
pleased to announce that atthough KY1T°'s BES s ¢ff, he will
continue 1o serve as NM for the Gonnecteit Section Traftic
Node. This node is housed by N1DCS-4 BRS with access ports
on 145,05 and 145.07. ThankJou. Luck, for your pasi and
sontinued assistance to the tratfic cormmunity. There is an up-
r.;umir;gc meeting of the TRI-State AMATEUR REPEATER
GOUNCIL. At the time of this weiting, & date was not set. ALL
REPEATEH OWNERS, please check vour local BESs ar have
somesne da ¢ for you, tar further details. Let's go CT, get vour-
salf reprasentad, In addition, Chuck Notes, KIDFS, is now
a CT director for TSARC. You cert cortact i with queshans
of problems at 747-6377, Congrats to the new oHicers of West

Haven ARA. Well campers, that's all tor now. 73.  Caesar.
MNet Sassions  Htahens  Trafic WM Liasan
WESCONN i 455 123 IGAGWE CPN
NVTH k1l HUB 159 NMIK CETN
N 5% 310 189 WIWCEG RN
CPN 1} ane a1 Wyl FAN
H/IN W 231 59 WHIFGA  ON
TMRAGN 4 ™) 3 KM1K

5N a K 21 HIFNN

PEBS: N1DCS-4 BBS (KY 1T NM) Received 309, Forwarded
276, Total 585, Traffic: NM1K 425, KATJAN 258, WIWCG 249,
KI1EIC 167, WIEFW 153, KATGWE 128, KY11 111, KY1F 7a.
WKYD 62, NTAP] 48, KB12C 40, WASYUA 35, N1FNN 34,
NX1Q 31, KATROL 26, N1GK]T 26, KCIOL 21, N1GEP 15,
KAIUGU 16, KATTEM 15, W1YOL 14, N1BOW 12, W1EDN
12, WBAESS 11, W1CUH 10, WHGV &, KATTMJ 8.
EASTEAN MASSACHUSETTS: SMISE(, Barry Portar,
KB1PA—STM: WATTBY. ACCH NIGTB. BM: KATNOL
QOIAK: AGITF, BGL: KBHL TC: KATIU. PIO: KIHLZ, Mass Hot-
ling: 617-437-0111

Mot Ngr Freg Timelel Ty Dy
EMREL KA1GEP 3658 1900/2200 DY
EMRIFN  WITC 3880 1730 0y
EMZMN N1IUE -RIEE] 2000 Y
EPN WAIFNM  3%4n pl-lcd SUN
HHTN N1FLO Ddfgd frk 0y
EMRISS NIGVE M5 2100 Uy
CITN K&1AF Tasitdh 1930 0y

‘The raasong there was na coimn tast manth were 1] space
rastrictions and 2} vacation. { only get so many lines a maonth
and | have bean going aver my allocation, and have been
catching heat tor it, s | saw a chance 1o “cateh up™ and took
& month off, The traffic handlers and theit fearless leader Jim
Hatherly have heen the most visible vichms of the space
cranch, [ have never seen a mare dedicated bunch of kams
as these that handle traffic. Every day 365 days a yoar the
traffic nets meet. Jim, thanks tor all you have done 1o kewp
avarything running smoathly. The net manage: is the ham that
keops the individual nets cunning smoothly. Due 1o job and

family restraints, ¥1AJJ and WA {FCD have had te resign from -

thenr net managers post, Welcome to KA1GEP and W1 10U who
take over the nals listed above Thanks also to the Odhicial
Bulletin Stations who keep us all up to date on the W1AW
tulleting. 1 hopae everyone had fun during fieid day and are
now resting up for a busy fall club season. Your eiub needs
your participation. | have recsived no nquiries from anyone
intarested in the RACES program. 70% uf the lowns In Eastarn
Massachusetts do not currently participate which is unaccept-
ablal We naed to adt now betore we start o lose the right 1o
aract antennas oulside and to participate in our hohby/sery-
ite. Lion’t assume the other ham will de it Become prosactive
net reactivel! To find auf jf your fown participates o Hot, fafk
Ia your locat Emergency Praparadness (CD) Director. This pro-
qram 18 VITAL for the pratection of life and preperty in vour
community, bacause in a real disaster, communication with
the State and Federal Governmants can speed assistanca to
your community. If you run infe difficulty, let me know. Have
you dong anything to enhance ham radio’s reputatior this
month?? Please express your opinion on Amateur Hadio is-
sues 1o your section or division staft. We apprecrate your in-
put. Traffie: KIUGM 1046, WATTBY 435, KB1AF 316, KW1U
302, N1CVE 133, K1GGS 106, WAIFNM 95, N1FLO BS,
KATGEP B4, WITC B3, N1AJJ 77, WICE 83, KATMOM 40,
KiABD 37, KATPEP 24, KATRSY 23, KA1DUY 20, KATUXB
18, KAMEDY 15, N1EGN 18, K1BZD 15, KATNOI 15, KATAMR
13, KIBEC 16, KB1ER 7, KAIKCU 2,

MAINE: Sif. Ted Boneslesf, WAREAT—Rod Scoribner,
KA1RFI, replaced KASUVG as Section Emergency Coords-
nalor on July 15th, Flod's address 18 185 Grove 5t Augus-
ta, ME 04330, Pleasa contact him conceming emergency
communications o 1t interasted in a valuntear position. We

SIGR LADIQINGAIQE; FUmmG IR UG SIS . i seansun
Manager. Fiease wontact me if interested. Net activity:
{NetManager, Sessions. Checkins, The.) Sea Gull NetK1GUP
PB-714-81: Pine Trea NetW1KX 31277112, Arcnstonk Ermnar-
gency Net/WAIYNZ 4.8h-5. Gumberiand Couniy
ARESIKAIODT 5450, Central Maine Fmarg NetN1DZL
g-166-5; Kennebes Lounty ARES/RACES/KATLPW 5-G4-1.
Station Activity: WIKX 192, NF1F 64, KIUNQ &1, W1.JTH 58,
KATREB B4, WAPERT 50, ND1A 44, N1BCF 30. WATYNZ 15,
WIBMX 12, WIVEH 12, KA2ZKM 6, KA10DT 2. Upcoming
examinations; ot 7. Bat, ¢ AM, Rockland. KC10G, 845-2536;
Ot 11, Wed, 6:30 PM. Nawcastle, KATDAX, 583-8512; Oct
21, Sat, 9 A, Bucksport, NT1A, 374-5475; Ot 26, Thurs,
30 PM, Augusta, N1BCF, 623-4249,

NEW HAMPSHIRE: SM, Bl Burden, WB1BRE—TC: W1JY,
S(31: N1AIX. Warren, WB1HBB, and | attended the Division
Rirector's cahinet seeting tagather with other SMs, Asst Dirs
ang cornmittee members, The dominant issUg was the ARRL
fu-code proposal. Based on the small number of inputs trom
individuals and as a result of the cabinet discussions, it was
agreed to recommend privileges from sm up. It was genmal-
Iy recognized, however; that the real problem on growth is our
owil poor promohan at the hobby in the tace of many other
competing ‘hi-tec™ fobiblas, Even with increasad previleges
[Novice mnhi and reduced requirements (ne-Cada), there 18 little
pvidence to suggest wa will ses growth. It (s mora likely that
& continuous, facused campaign to recruit irom selecied seg-
ments of the popuiation (and trom the general population) will
te the raal key to reasonable, meaningtul growth. And that
involves ts—yol aikd me-~-as well as HQ and the directors.
The real action and opporiumty on growth is here in the
trenches, not in the board room or the admin offices! It's sull
4 one-on-ong situation and | gat evidence every week that
whanavar otie of you makes a contact with an intaresied party
and ties them into sel-study, an instructor or a class, the prob-
ability is vary high that we will have ¢ new ham within 2-3
monthst Moraaver, | am seeing the ‘sponsor” staying invelved
in gethng theti vy the air and making sure thas the new ham
15 pamforiable with tusfher station and operation, Just do mare
ot that and we'll get the rasults wa need! And spaaking of
pramotng the hobhby—En KATOLM was featured in tha front
page heading story in the Derry News with pix and [qts ot en-
thusiasin! The final tally on the fesults of the GSARA Novice
class is— $5 new Novices! Ane Mt Moriah RS had a very suc-
cesgiul VE sasslon with 20 ot 30 appheants upgrading inelud-
ing 4 new Techs, Twin State RC pres KA 1CRP thanked club
membars who assisted \n the Nomis Cotton Bikeathon to sup-
port Gancer reseatch- anothey good examgple of visible pub-
lic sprvice. By the time vou read this report, Hams in NH will
have used the new AHRL handout and proma matenal at
booths at the New England Escadrille in Manchester and the
Governor's Walk. If your group wants 1o e & promotional ef.
tort, contact League HOQ or chack with me about the new
inatenal, Now let's lonk at the trafic situation. The newi
farmed YTNH net had 31 sessions in July with a total of 2
checkins and 291 messages for the moanth.VTNH had 100%
on THN eycles 3 ang 4 and the NH seetion had 100% rep on
FAN in Julyl Clearly, not evetvone is not on vacationt!
SECTION TRAFFIC NETS:

Hat Fraq gy Tme

GEFM nat (southy .94 v AN

£25-M net (North) 46475 v 2030
4F 475

GSPN audd Dy 1800

VTMH 0 1900

3539
Tratfic: Nets: VINH 281, 35PN 149, G5FH 96.
Stations: WIPEX 2170, KRAN 957, N1GEX 325 WIFYR 245,
KATQY 207, W1ALE 20, KKL1E 77, N1ALM 34, KATNXT 33,
KATROH 20, NE1J 15, KiTM 12, KATHPO 8, KATLMR %,
HATKFX 1. BSHR: WIPEX NICPX KAINXT WiALE
BATHPOIT .
BPL WIREX, KB4N.
RHODE ISLAND: SM, William 0. Foss, KAisXH—Auqust 6th,
Rl had a mock disaster at T.F. Green Airport. Thanks ta 40
harns trom NCRC & NAIRG and to OSAHG & VARS for the
uga at thair rapeatars. Longratulations it 4 job well dane. E.
BAY and NRIRG provided communications for 100-mile bike
race or Gept. 1uth. New repeater on Block |sland rn 441,15
vath a GTCSS of 88 5 Hz and 1s tled (nto the New England
retwork. Teaffic: WHEQF 195, KATJXH 114, PSHR 86, EMAI
2,658 MHz at 7 & 10 PM; EMRIPN 3. 840 MHz af 5:30 PM;
EMRISS 3,718 MHz at 9 PM: 18N 3.602 MHz at 6:30, 7:45,
930 PM; FAN 3.948 MHz at 1:45, 3:30 PM,
YERMONT: SM, Jonathan P. Maguire, N1CQE-—ASM [RFi):
WICTM. ASM (Education), WE2MIG, ASM (Packel): K1AUE.
SGLWEIAJGE STM: KT10, TC: WIAIM. PEX: WA YOY. Dua
i A 1slocation by my company. this Is the iast column that
| witl ba writing as your Sechan Manager. | will be living in
the Tampa, Flonda area. 1'd like ta take this epportunily to
thank the pecpie who have worked on my staft for their ef-
forts, Atso, I'd ke to thank the many amateurs 1'va had the
apportunity ko talk with over the last 11 months. | also apole-
aizq for the missing calumns far the last two months. in athar
news, the Annuai BAHC Hamfest was haid on August 12th
ot the Champlain valley Fairgrounds in Essex Juncton.
Despile the rain, v farga crowd gathered for the evant. n othet
news, please call or wnte to 'pr &M or League Readguart.
ars with eomments oh the ARRL no-code porposal. Your in-
put 15 neadeg!

WESTERN MASSACHUSETTS: 5M, Bill Voadisch, WilUD~—
DCRFE N1CM, PIOIACC; K1BE. SEGQSGL: WBTHIH. TC:
FALUM, 3TM WIKK. | have nttan wonderad if anyone raads
this section naws. & sure found out the hard way, | mixed 2
cauple of ealls signs uwp In last month's aricle. (ST was tut
a4 matter of kours when my phone started nnging. Jean
(RATIFC) hot Joy (KATEX]) recaived ffie award for messags
nandling at the HCARA znnual dinner. In the traffic totals,
KATEXJ also racaivad double ciedit. Her own totals plus
FA1FC's. Qh wall, nothing hke proofreading. Congratulations
te Mark on his upgrade. His new call sign s NX1¥, Our 2 mater
weather nat (s in fina shape, Un.July 10, a savera storm front
passed across the saction and was in constant survelllance.
237 statons repertad the track of the starm and its intensity.
This information was refayed to the National Weather Satv-
ice as wall ax MTDA Framingham. 38 NWS warnings result-
ad, The following stations wore haison stations between
various repestars that monitorad the storm's progress, Con-
gratulations to avaryong, A job well done. A special tharks




HF Fainbitd LIST

Fi-7676X 160-10m xcwr/.1-79.99 MHz Rowr $2299.00
SP-767 Speaker w/audo hMers........... 99.00
SP-767P Speaker/phone patch . . 136.00
2M7767 2m module .......... . 239.00
6M/767 fm madule ..., . 196.00
430/767 430-440 madyle , . 296.00
A440/767 440-450 moduie . . 296.00

FT-757GX MKIT 9-hand Xovr/SW Revr/mic $1280 00

FP-757HD Heauy duty supply with fan.... 309.00
FP-700 Powar supply.......ooveueennos,. 244.00
FRB-757 Externai relay box ., 14.00

FC-757AT Automatic ar?, 1unar w/men%ri;\} 429.00
MMB 20 Mohile mount
95,00

FT-747GX HF transcever.......... v 889.00
FP-757HD Heawy duty suppiy with fan.... 309,00
FP-700 Power supply.......oovvevennnn., 244,00
FM- 747 FMunit ... &7.00

FL-7000 Auto, tune HF linear ampliier 2279.00

FT-70G® MANPACK HF xevr {*Special Order)$lﬂ70 00
FNB-70* l-xtra 12V, 4 amp -hour nicad

Phone {2167
Dhjo WATS 1 BOU 36

Call TOLI. FREE for DISCOUNT Prices or TRADE-N

NC-70* Nmad battery charget/base sup  206.00

(SC-70" Caavas carrying case ............ 96.00
FC-7OM* Manual antenra tuner........... 154.00
FG-70P* Preset aptenna tuner ... ....... 154,00
RSL-70" Whip anienna for FG-70P ..., 28.00
MH-17* Speaker/microphone............. 2800
YA-70* frlpnd antemna ................... 270,00
YH-70" Telephone-tvpe handset. . 63.00
MH(‘ RINW NI ST 21N “ST
MD-1B8 Desk microphone. ., ........ veeeenn $115.00
MH-188 Mabilz microphone................. 29.00
Y5-60 1.8-60 MHz Zkw PEP wattmeter. ..., .. 127.00
¥5-500 140-520 MHz 200w wattmeter. ..., 49.00
YH-55 Lo-/ headphones ... ._.... e 28.00
YH-77 Lightweight headphnnm 2800

Cali TOLL FREE for mscuum Prices
All items are shown with YAESU's Suggested LIST
Prices, On Major items and soma aceessaries we
are now affering BIG SAVINGS pfas TOP TRADES.

VHF/UHF equtpment
FT-736R 25W 2m/430 tull duplex xcvr ... ... 2025.00

FEX-736-50 6-mefer module .............. 294.00
FEX-736-220 220MHz module ............ 322.00
PEX-736-1.2 1.2 GHz module ............. 589.00
Other Accessories for FT-736R............ Call
FT-Z12RH 45w Zm FM w/autodial mic ...... ~499.00
FT-712RH 39w 440 FM w/antodial mic...... 536.00
FT-290R MKIl 25w 2 FM/SSB xcvr . ... . £10.00
FT-690R MKII 10w bm FM/SSR xevr .. ...... 752.00
FT-790R MKIE 25w 430-450 FM/SSB xcvr ... $81.00

FBA-8 Hoider far C-cell Nicads . ........... 3200

NC-26B Wall Charger for FRA-R ... ...... 10.00
C3C-19 Soft case . ceeeeera,. 10200
MH-10F8 \pEdker/Mucrophune ............ 30.00
MH-10E8 Hand Microphone............... ”‘4 0a
FT5-7 Encoder/decoder,.,.....c..uus..... 4000

FT-4700RH/YSK 50/40W 2m/440 FM/TTP  950.00

* Large Stocks -
« Fast Service ¥ Since

* Top Trades 087

AES? will take your Clean Late Model
Ham Equtpment in trade fowards New
YAESU £ ment shown in this
Ilstmq Call Free} tor a quote taday.

Suime older rube tybe oquiprment, handhelds
fHE UHF amaps snd data confraliers not aocapted

F1-470

Handhelds

Receivers

FRG-8800 150 KHz-?
FRA-7700 Indoor aciive receive antenna

quote on your clean, fate model eqm

FT-411 25W 2m FM BT/ TIP/batt/cer
FT-709R 4w 440 FM KT/TTP/batt/cpr . ...... 389.95
FT-811 440MHz FM HT
FT-470 2m/340 M HY/batt/egr/TTP. ...,
FT-23R 2.5w 2m HT

i
5

F1-411

FT- 33R by /"OMHZ HT..

FT-33R/TTP 5w 220MHz HT w/17P .
FI-73R 7w 440MHz compact HT............, 315,00
FT-73R/TIP 2w A40MHz compact HT w/TTP 355.00

4994 MHz

FRT-7700 Aatenna tuner ..

FRV-8800 118174 MHz VHE converter.

FE-5 500 kHz Tow-pass filter for VLF
DG-8800 DT kit
FM-W/8800 FM-wide kit ..

FRG-9600 60 to 905 MHz recerver

Antenng Robags
G-500A Heavy duty sievation rotor
G-5400B Azimuth/Flevation rotar enmhn

gﬂment

' FT-23R/33R/TIR

LIST

. 5406.00

410.00
576.00
306.00
351.00
. J2800

. 373.00

LIST

Shortwave $784.00

58.00
77.00

.. 107.00
.00

AES® % (et 32 Yoars in Amatear Radio
HOURS e Mon. thru Fri. 9-5:30; Sat. 9-3

Please use WATS lines for quotes and orderrngonly

Use regular lines for infomation and service dept.

LIST

.. 609,00

LIST

.. $249.00
.. 473.00
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>
RS is the antenna ™
designed for space age living,
on small city lots, apartments,
condominiums or for travel in
motor homes. if you have lim-
ited space, or galaxies of space,
R5 will give the most perfor-
mance from your transceiver,

RS electrical haifwave, only
16" 4" tall design allows the
antenna to be mounted virtually

[ eI

anywhere, without compromis-

ing performance. It easily
handles 1800 watts of power
with a solid state matching net-
work giving full band coverage
of 10-12-15-17-20 meters.

Easy set-up makes this antenna
ideal for portable or fixed instal-
lations. It performs without a
rotator, or tower, A simple sup-

10, 12, 15, 17, 20 METERS

- g e
port mast and 50 ohm cable is
your connection to ham friends
around the world.

= R P DRA # nN
AVAILABLE THROUGH DEALERS
WORLDWIDE

48 Perimetfer Rd. R0, Box 4880
Manchester, N.H. USA 03108

Tel. 603-627-7877  Telex 4949472

Fax 603-627-1764




KENWOOD

TECHNICAL ASSISTANCE, SERVICE INFO, TEXAS RESIDENTS CALL
512-454-2994

HOURS: (Central Time)
M-F 5:00-5:30 (Phone)

10:00-5:00 {(Walk-in)
Sat. 9:00-1:00 (Phone}

FR’ENDLY 9:00-1:00 (Walk-in)
SERVICE
TEXAS 5325 North IH-35 ]
STYLE! Austin, TX 78723 -
LARSEN HUSTLER AEA BENCHER :
VAN GORDEN B&wW MFJ ALPHA DELTA '
CUSHCRAFT UNADILLA SONY RF CONCEPTS

BUTTERNUT ARRL PUBLICATIONS ASTRON RADIO AMATEUR CALL BOOK

List SALE

TITAN

425 15KW linear (SN 1000 & up}..... 2995.00 2589

HERCULES I ; List SALE

420 1KW Sohid-State linear ............ 1185.00 1049

$ 4 o 0| 9420 100A 12V p/s for 420 [ar) ... /95,00 899%

o ' i 25108 Mode B satelit Spaclal) gm e

T emE ode B satellite zonv iSpeelsl} 695.00 569*
PARAGON A oSt SALE ¥ CORSAIR il st SALE | 233 160.2m 300w dry dummy cad. 3200

585 9-band xevt w/.1-30 Mz revr 2745 U0 1899 1 ‘6g1 Guand digial transcerser......... 1495.00 1289 | 238 2KW PEP L8-30MHz tuner 367,00 339%
961 Deluxe £24 ps wispeaker ... 235.00219 961 Delyxe 224 ps w/speaker 23940 219% | 3180 80m mohde 78" high .. 37.00
256 Fif transcenve motiule ........ 6500 263G Remote VPO ..., . 7300 249% | 3175 75m moale antenna ... 17.00
257 \,"”,“"fjﬁv.“the““e' ----- .. BYO0O 282 250 Hz 6-pole CW tilter ........ BI.00 3140 40m mebile antenna ... 37.00
258 Ry-23dintertace oo 62.00 285 5] Hz 6-pole O flter ... . E500 3130 30m mobile attennz .o oreer 3700
282 250 Hr f-pole CW Hier...... 65,00 288 1.8 KHz 8-pole 558 fifer ... 6900 3120 20m mobile antenna ........... 30,00
285 50U Hz 6-pole I fiter ... 5?9'20 503 KR-18 Dual kever paddle ... 62.00 3115 15m mobile antenna........... 3000
288 1.8 KHz 8-nole 558 ifter ...... 5800 700C Electret hand microphone ... 37.00 10 10m mobile antenna............ 3040
700C Electret fiand microphane..... ‘?]'0? 705 Flectrel desk mcrophone ... 900 3101 47" top section Stinger.-........ 775
ﬁiﬂﬂlegﬁ g;%m?r?mn;reaker ?gg[} 1146 18/243A DC circuit breaker mﬁ(}o 31011, 49" top section StNgEr......... 775
SGIOMNI V. 5-band woun otl muxed asc 224500 1899 | N HOLSTUES e Gatl 3001 80-20m meblle matcher........ 1800

4 Large Stocks, Fast Service & Low Prices plus Clean, Late | {Jo2 your MasterCard ot VISA

Model equipment accepted in trade. & Call or Write Today!

Orde 00-558-0411 ""econnioutesiage oo™

e (414) 1424200

“Associate Store
CHICAGO, Tllinois 60630
" ERICKSON COMMUNICATIONS |
© ' 5456 N Milwaukee Avenue
ne {312) 631-5181

" futsice 4 005215802

106 QOST=




=== N . SYMBOL OF ENGINEERING INTEGRITY. . .QUALITY
A“g&ltgaﬁ - WORKMANSHIP. . .RELIABLE LONG-LIFE PERFORMANCE

AL-80A LINEAR AMPLIFIER

The AL-80A will provide g signal output that Is within 1/2 “S"unit
of the signal outpui of the mosi sxpensive ampiitier on the
markef—and at much lower cosf.

ihe Smeritron AL-80A combings tne sconomical 3-5007 with a
hecivy Uty tank circuit 1o acheve neexrly 70% efficiency from 140
fo 15 meters. It has wide hrequency caverage for MARS and other
authorized services, Tvpical dive is B8 weitts to cve over 1000 watts
PEP S5B gnd 5O weatts CW RF cutpul, & risw Bi-l, oufput eirguit for
?O and 160 gives full band coverage and excantionaly smooth
Lning.

18}

Sizen 15D x YW % A7H, Wt 57 Ibs

AL-1200 LINEAR AMPLIFIER

3CXiI200 TURE
Full legal output with 1O watts drive.

AL-1500 LINEAR AMPLIFIER

8877 TUBE
Ful legal output with 65 watts drive,

The cooling systern in both amplifiers Keaps the
tube sately below the manufacturers ratings even
when operating at 1500 watts output with 4 sieady
carner. fhe filament supply has inrush current imiting
o nsure maxirum fube lite

Size 182 02 v 7MW x TOH, Wgt, 77 ibs.

AL-84 ATR-15 TUNER
LEINEAR ']r:mgohmef;ﬂron ATR15 is o
IS0 watt T netwaork tune
AMPLIFIER that covers 18 through 3¢ MHz

in i0) decdicated bands Handles
full legal powsr on all amateur
boinds above 18 MH?

The Ametitron AL-84 15 an economical amplitier using four Fiver outputs are selacted from o heavy duty antenna switeh
aMJ6 ubes ta aevelop 400 wetts output or CW and 600 dllowing the rapid chowe of three caaxal Ines ane $i e
#0tts PEP o 858 from 160 through 15 meters Dnve isguired terminal feed or a palanced outeui Sn internal balun pro-
is 70w typical 100 w max. The passive input network scdes plor 47 ratios fuser selectablie) on the bolanced autoul
presents alow SWRinput 1o the excitar, Poweat input is SO0 ferminals

wiitts The AL-84 is an excellent back-up, portable or

beginner's amplitier & peak recding watimeter and SWR bridae 1s standard in the

Al-15 It aceurately reads envelope powers U to KW

age AW x 67H x 12D Wat 24 bs Hire GTH A 13%WW v e D Wit 4 ibs
RCS-4 RCS-8Y

INSTALLATION

No confrol cable requited.
SYelects one of four antennas.
VSWR: uncler 11 1o 1 from 18 to
30 WHz

Impedance: 50 ohms
Power capability: 1500 watts
average,. 500 watts PEP
Maximurm

Selects up to five anfennas,

Loss af 150 MHz: iess than .1 ¢B.
VYSWR: under 1.2 to 1 DC to 250
iMHzZ.

Impeddnce: 5 ohms,

Power capability: 5 kW below
3O MHz 1 W af 150 MHz.

Available at vour dealer, Send for a catalog of the compliete AMERITRON line.

AMERITRON

2375 Dorr Street » Toledo, OH 43807
For more information: (601) 323-9715 « Technical inquiries: (419) 521-3024

Cforars——— Y iy e
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EMOTATOR SYSTEM 105T5X EMOTATOR $YSTEM 5S02CXX

This hudget priced rotavor system with its The workhotse of the EMOTATOR family, A
1807 riccle eontrol is ideal for beam antennos |windlood capacity of 16.2sq.#t./1.5sq.m. lets
up to 10.76 s4.f1./1.0 sqro. windload copacity.iyou tetate even huge antennas. [HAM-IV i
[CD-4511 is only cuted B.5sq.ft.]l. With the anly rated 15.05q.ft./1.4sq.m.]. The adjustable
#3073 thrust bearing it could even handle the [upper mast brackets center vour rnast proper-
bigger beams. Your EMOTATOR 10575X Iy, thus preventing damage of the geors- A
comes complete with contral box. Special large meter scale permits usy 1gading. SALR
sale Frice OMLY §199.95 + 514.00 shipping, {PRICE ONLY $289.95 + $18.00 shipping.

EMOTATOR 1otater systems urs very polpular in Conode, Eutepe and Asia. For more
thar 30 yeors EMOTATORS are manufoctured for commerciol and wmateur application.
They are olioble and fough. The Jupunese Antorctice sapedition team uses one for
ite redio station. Even the W.S. military purchased severol EMOTATORS. We know why.
All EMOTATORS have 3 friction brecking system which permits stepping af any degree
setting - ideal ter VHFAUHE, There can't be o stuck bredk wedge ofter @ henvy storm.
Wasts up fo 2. 3/8% will be uccepted by the wdjustable upper mast support which will
center your mast properly - no more wearing out of gears. All EMOTATORS can he
installed in u towsr, on top of a tower, o on o mast, Optienal thrust bearings for oll
three opplications are in stock. &Il rematfe control hoxes come with male/female plug.
Now wou <on =asily unplug your rataror system when a thunderstorm hifs your drea.
all catatars ore hench tested hefore shipping fo make sure they werk properly. Order
one today ol write for our technical data sheets. Above prices are in U.S. funds.

William, VEZGT wrote: "l have an EMOTATOR 502CXX driving u 2el. qued. During «
rwcent vary heavy vind (93M/150KM) T thought | might lose the antenna, but didn't
and the totatar hendied the antenna ond the brake was very positive.”

(RS-
ANTENNA TO WORK ALL 9 HF BANDS

GARANT WINDOM ANTENNAS GD-3 to GD-% don't need «

[f properly installed, wut

matchhox, as the $WR on all bands is very low - less than L5il. The GARANT WINDOM

s not a dummy-load antenna, but o modified windem which uses o special ratle balun.

No, it isn't 4:l. The GARANT GD-BALUN matches the low impedance (509) conx feedline

to the high-impedance windom ontenne design. GARANT GD-WINDOM ANTENNAS are

available for S00W PEP or KW PEP. ALL GARANT GD-WINDOMS ARE 50LD WITH

A 10-DAY MONEY-BACK GUARANTEE AND 4 3-YEAR LIMITED WARRANTY. You

see, we do belisve in what we manufacture and sell,

GARANT Gb-»
-— *
iox, Yength 137 ft. Balun

GD-3/500W; GO-3/2KKW: 40-70-10m, max, length ¢7ft./20.2m

GD-5/500W; GD-5/2KW: 40-30-20-13-10m, max. length é7f#./20.2m

GD-4/500W; GD-4/2KW: B0-40-20-17-12-10m, max. length 137fr./41.5m

GD-8/500W; GD-8/2KW: 80-40-30-20-17-15-12-10m, max, length 137F+./41.5m

GD-7/500W; GD-7/2KW: 140-80-40-20-17-12-10m, max. length 2554t./77.7m

GD-9/500W; GD-9/2KW: 140-80-40-30-20-17-15-12-10m, max, length 255it./77.7en
MOTE: The GARANT GD-8 and GD-% work on all three new WARC bands.
Write vt phone for our free datc teport on oll our GARANT GD-WINDOM
ANTENNAS with fechnical date, actuval SWR-curves, scores of custamer
comments from the USA and Conade, and our low factery-direct prices.
We ship wedldwide omd cecept YISA ond MASTERCARD if you order by

phone. All orders received before 11.30 AM EST, shipped the same day.

KA3SDO, John: "Prampt delivery, helpful phone stdering and information, cambined
with o quality product. GARANT truly hos on unbeatoble combingtion.” {GD-8/5001.
WILZ, Charles: "GD-8/300W pecforms very well on all bands. Gove me 2%-units gain
pn 40 meters over dipole, Service wos excellent. Great onfennc. Get great signal reports.”
NBBED, Michgel: "Order received promptly os promised (GD-87500W). Antenna  wotks
as promised, using your meagsurerments. No frimming  required.” WEHBE, John: "The
instructions made the wssernbly fost cad simple. [ was impressed by the low SWR on
all bonds und comparisen tests have proved to me that THE GARANT GD-8 WINDOM
IS FaR SUPERIOR TO ANY OTHER WIRE ANTENNA" K@EMAH, Fritz: "It works
great .. including OX." NBIGE, Dom: "l am wery pleased with the shipping speed, service
ard the GO-B antenna. This is my only anternc for 10 - 80 meters. What a great performing
antenna. 1 sure net o fot of compliments on my signal, [ am very pleased." WITAK,
Howard: "l have had my GARANT GD-#/ZKW up for abiout two manths, Does an excellent
job_on oll bands.” ‘You'll get more letters with our free data report, They are oll genuine,

READR WHAT QUR CUSTOMERS WRITE ABOUT THE GARANT WINDOM ANTENNAS:

HOTLINE 1-807-767-3888 |FAX 1-807-767-0888

[Z=zarid ENTERPRISES

997 COUNTY BLYD., DEPT.34
lTHUHDER BAY, ONT., P7A 78, CANADA

108 O5F%
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Bill picks up the slack in the traffic nets for peopie away on

vacatian, It sggaat not 1o have to double up on skeds while

is on vacatien. Thanks, Bill, Traffic: KATIFC

648, KATMEW 218, KATEXT 150, KATRVN 98 WI1SJV 77,

WEB1HIH 83, KA1 (FV 59, NX1K 36, KATGHF 30, W1TM 21,

{'(\‘jJHC 27, NMIU B, WATOPN 4, KATHSF 4, W1GQP 2,
1UD 163.

NORTHWESTERN DIVISION

IDAHO: SM, Don Clower, KATT—ASM: KYREX. SEC:
NTMAL. STM: WTGHT. DOG; WBHCYO. ACC: N7BI PIO:
WGTE. The Eagle Rock ARC Is the winner of the first Idahe
Field Day trophy with a scora of 5505. Congratulations on a
gaod job. Tnxs to the others who submitted a score. Idaho
hams are busy helping with the iorest fires. A large numbar
of hame are in the field now supparting tha Forest Service
with our cammunications. More details next month. Traffic:
W?GHT 154, WETU 69, NTMAL 40.

HNEY SESS QNI QTC MGH
FARM 31 071 B8 WATGEM
G 21 B4 17 KrueC
NWTH 31 b2 41 N7LMA
IMN Bl 2B a8 KATEEE

PSHR: WYGHT 92, WSTLI 69, N7MAL 62

MONTANA: SM, Pete Palars, K¥7A--Another very good tum
out by many hams in July for help with communications for
public events. Man;y thanks to all those that participated.
Congratulations KETX, Fred Cady, who was selacted for the
Harb S, Brier Instructor of the Year Award and WYBKM, Harcld
Sehnider who got his Worked All Gountjes certilicate, Procia-
mation as Amateur Radic Week was given to Butte AFC for
public service: Mt, PIO KTBFJ had a PR articls published in
the Billings capar, good work Eilesn. New repsater at Bigfork
148.02/62, Novice: Justin Carlson. Tec: Nikki, Weld, NC;
KB7HSA; Gan: NTNGW, KBTHLH. Adv: KABMNI, KB7GEW.
Ex: N7LSM, PSHA: WB7WVD 71, te &6, KATYYR 82,

MET SFSS& ONI TG NET MGR
MTN 3 i2ez &1 NYAIK
IMN 31 22 A2 KATEEE
MSN S5 a2 ] KF R

QREGON: SM, Randg Stimsgn KZFT—ASM: KM7R. ASM:
W?EBP, STM: WIVSE, SEC: KVYF. PIO: KCTYN. 8GL:
KATKSK. ACC: W7, OO: WN7W. STC: N7ENI. A bit of bad
news, Ermerson, K7SGU has resigned as Emergency Caor-
dinator for Portland because of family illness. Emersan is a
good friend and has done a great job as EC. 1 hape every-
thing works out for him, Now for a bit of happy news, Ken,
KTIFG and Jeanne, KBYGYC, had a baby v%lﬂ. Cangratula-
tions. | presume her hrst word will be Dit-Da. We have a couple
of public service svants coming up that will promote Amateur
Radio and its capabilities. The first is the Hood to Coast relay
rur. Thera wil be 9000 runners end 2000 suppart peopls. Lt
covers 185 milas and (asts for at least 34 hours, There will
ba 40 hams doing the communications, Last vear there ware
faur ambuiances cafled in during the evant. Thase paaple have
learned the differenice between Ham Radio and CB. The next
avent 15 Gycle Gragon. They tried it 5ast year with the States
communication and 1t didn't work too well, They callad and
askead if we could help and you know what | said, Thig is a
State run operation so thera will be state officials with us at
all timas including the state police, Wa will use sevan ditfarant
repeaters. There will be 2000+ cyclists. It starts in Portland
and ends in Ashiand seven days and 550 miles later. Thay
will be bussed back to Pertland. Beb, KV7F, told me that &
lgt at tha Emergancy Coordinalors will be paml:iﬁaﬂngEin the
national SET in Octobar. Traftic (P]=Packet SE_380,
WEB7VMS 300P, N7BGW 235, KATEEE 174, WBTEMO 76,
WYODG 63, WXTA 54, KKZIFG 33P, WTLNE 29, KATAID 27,
N7DRP 24, KATDEF 18, KATWFW 12, Late June WXTA 102,
EASTERN WASHINGTON: M, Tom Plaisance, KC7PH—
STM: W7GB. SEC: WATCEX. O0G: WYLKR. ASM; KCTMM.
ACC: NQ7M. SGL: KD7AC, TC: W7DBV. ASM: KETWG.
Congrats to David, KETWI, on appointment as ASM and Net
Marager of Washington Emergency Net. Congrats o new
ORS NTHXT, Emilr(. t;&mankwu o many years of service
to Harvey Marsh, K?GXZ, tralfic handler axtracedinare who
recently retired 2nd is doing some traveling, Speaking of
tratfic, 3TM W7GE sez, “'We nead more traffic handlers.
Phone at CW. No pravious exparience nacassary. No fancy
aquipment neaded. Just a tesize to hecome part of the great
fraternity of traffic handlers and a willingness to learn."
Gontact WTGB it intarested, WYLKR raports ragular VEC tast-
ing in Pullman, Wallz Walla, and Clarkstan. Interestad In the
F.Cs deas on non-ionizin?_'electmmagnauc radiation? Con-
tact TC WTDBY. 73, KC7PH g NTHHU BBS. Traific: W7GE
167, W7LBK B1, WATYEN 38, NTHXT 14.
WESTERN WASHINGTON: £M, Ed Holloway, KATINX
{(@N7HFV). STM: KDTME [@KT7KMNZ). SEC: NM7N
(@BNTHFD), QOC: |@WeLVJ), SGL: KDTAC, BM: N7CAK
E@WﬂLVJ. PIC: N . ASM: KTCLL (@KTIFG). ACC: KATL
@WALVY, Please be acdvised that KEYOM Is no longer the
BBS that some af us use. N7HFZ has taken over that BBS.
Locks fike almast all of the planned summer activities are all
over and put away for another year. PUSLIC SERVICE
HOURS: Mason County 66, Island County 220, Thurston
County 150, King County 275, Cowlitz County 18, Clark County
78. Total AHES membership 518 reported, increasad hEy 2.
Traffic: KTAJT 14, KYCLL 6, KATCRN 24, WHTEJS 11, NGEQZ
43, NTGGJ 56, WTIGC 281, W7LG 118, KATPMD 33, KYSUX
85, KATTTY 45, W7TVA 241, KTUCH 82, WB7WOW 281, Ad-
ditions for April KR?F 42, WBTWOW 361, PSHR: WTTVA 123,
WBYWOW 116, KB7ME 108, Next manth the anncuncement
of alection results wili ba listed in this column. F3.

PACIFIC DIVISION

EAST BAY: £M, Bob Vallio, WERGG-ASMs: WeZF.
WB3FCV. SEC: WELKE. S5TM: K8APW, COC: K6TI. TS
NSAMG. Welcome 1o new 0QC, KBTI, and my thanks to
previous OQC, NY&Z, for his sarvice as the East Bay Sec-
tion’s first COC., NBARA Pras, KASMOF, singled out the
following membars for their service to the club; KSEHR,
HHECN, KeIZU, WIVDE, N6GHR, WDAIPA, & NENZO. The
CCCC welcomead new members KAZOGQ, WERMY, KBEVOL,
KDBKV & NEVKK, Upgraded are KCSCTW 1o NEVFZ, KCEYKT
to NEVIF & KGBCD! to NEVJL. HRC's “The Chewed Rag™
teatured an “'Qakland Tribuzne™ arlicle which included news
pi BBARA and HRC FD plans as well as general info an




CING ~Ls
ANTENNAS

he superior engineering designs, quality

and high performance that AEA built its

reputation on are now available in its
dynamic new line of antennas. Developed and:
manufactured by Mike Staal KBMYC, president
of M? Enterprises and co-founder of KLM anten-
nas, the product line includes an assortment of
2-meter, 6-meter and 440 MHz antennas and
accessories for fixed or portable applications.
AEA/M? antennas are already recognized for
their superior performance by many moon-
bouncers.

Features. AEA’s new antenna line features
computer-optimized antennas with the highest
gain for boom-length attainable.

Other features include:
* Machined aluminum driven element housing
with built-in “N” connector and O-ring seals
including access cover ¢ Silicone dielectric gel
in the cavities to withstand inclement weather
* Parasitic elements insulated through the
boom on most units for long-term performance
and reliability ® Electronically tuned balun com-
bined with unique driven element design to
produce symmetrical patterns ® Swaged and
tapered boom plus solid rod elements to reduce
windload * Low windload overhead dacron |
boom support * Flexible boom-to-mast mount-
ing for mechanical balance * Ideal for multiple
antenna arrays.

Accessories. To compliment the antenna
line, AEA also offers various “H” frame support
packages. The MT-3000 heavy-duty elevation
mechanism and controller for tilting up multi-
ple yagi arrays. Also welded aluminum power
dividers for coupling multiple antennas.

For further information, see yvour local AEA
authorized dealer, or call AEA at (206)775-7373.

eter and 2-meter moonbounce installation. Four 8M-2WL, four
WL and one 432-13WL antennas in array on seli-supporting
8-foot US tower gt N7ML

o

ZM-18XxX installation af N7KQK,

odel ~ 6M5  6M-2WL 6M-25WL  2M-5WL 2M-18X0K 2M-6WLHD 2M-CP14 2M-CP22  EB-144  430-16  432-13WL  EB-432
ements 5 9 1] 17 18 26 14 22 N/A 16 9 N/A
som 159" 396 504" 33’ 3¢’ A 18’ /A 10 308, N/A
eight  11/14 3140 38/47 1315 14/16  30/37 6/8_ 125/15 153 45 . 12/13 133
indioad 2.0 50 5.9 2.7 29 6.1 1.1 25 N/A D.82 25 N/A

N - Length, feet and inches.
Jht - Weight In pounds, antenna welght/shipping weight.
fload - Wincdload area in square feet,

o M Twomelars WL Wavelengh. Advanced Electronic Applichiions, Inc:
roaett - Crouy polarenc 8- fadberior 2006-196th St. SW/P.O. Box 2160
1de In USA Lynnwood, WA 98036

Prices and specificafions re subject fo change without prior notfice. Copyright 1989,




PC Study Aid for the

Amateur Radio Exams

Program Features: b oup
« Runs on [BM Personal Computers and
compatibles with minimum 256K RAM or
i Macintoshs with minimum 312 K.

» (ontaing entire question pool for each licengg
N clas, soid separately. New Noviceand |
{ Technician pools are available now!
« Work with the entire pool, selected areas,
or questions antomaticalfy selected by the
| program from your weakest areas.

N appropriate questions and a pap up calculator
| onthe IBM version.

=Logs multiple study sessions and allows
resuming at a fater time, Retums to review
missed questions if desired.

+ Creates randomly generated ar custom fests
8 and anaiyzes results showing areas for

* B esidents 5dd 5%, Price clodes
dhipping, AddE2 et tor 3 12 Dusk

Study for your Novice license or
peade to a higher
with individually tailored studying that
analyzes your performance and
comeentrates where you need it.

VIS A & M C soecpied

{HM Public Domaim disk also s #fim
weailable with exceilent morse

code tutor ag well 35 a contest
lagger, propagation predictors,
beara ploiter and aibiers. Cost is

additional stady. Test can be printed with Smever materidound - [upretae  ady i o e e
s 3 " - mdin, ipped vomFiden, -

graphics on Epson/IBM compatible printers, t;“so TUTGR, By the w:; Irnums :.im, m,: s s,

nswered corrartly,” Dy Mmsuesnm
Call or wmite to onden “The awst ady,
SE QSO Software | STkt e cxmcninary e ed..,
by N4CSF -, : ouulet be vour first coqsiderag Frogman
¥ L.OB Partridge Way Gardon Vest, Radre gop

Kennett Square, PA 19348
2153472100

cfass the easy way,

:;":i(ip'mwm:ﬁm able o

el ying colors. IFLho Exong 1oy o FosSed

{38 5126l e Advaen o e P
0 working with iy~ WAI)Nnrm

"1 eanily pesseq
Y Advanged
ﬁml:ylhl.ni:myw',w ﬂ“"!-;#nnlhr
WAIWoMm
insted ¥ of us hams, Forr program,
st e oyt oY of the Theary

6" KAIREW et of the

AL Computer progess
W"Iﬁ!j’p‘mrofsuﬁwaz;‘m Tean recopmne o

200 METERS & DOWN by Clinton B. DeSoto. Chronicles the exciting
“avoiution of Amateur Radio from the pioneers who perfecied the “wireless art”
up through the technical advancements of the mid-1930's. Tells first-hand
how the ARRL came about and how the L.eague saved Amateur Radio from
certain oblivion during the early years. Copyright 1936 (reprinted in 1981). 184

pages .

Available from: ARRL, 225 Main St
Newington, CT 06111
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N AN
AWARDS
QSL LIBRARY

New Handsome Custom Albums To Collect, Protect & Organize Your Hard-Eamed
GSL Cards...Plus Special Albums for DXCC, WAS/WAC, & WAZ Radio Awards

Throw out the shoe boxes. Get your QSLs organized with the
new Aztmuth Awards QSL Library. The periect way to display
the cards far your prestigious awards —lor easy viewing.
Each padded vinyl album comes complete with 20 hieavy duty
a-y;.tal-c[ear, skip-in packeted vinyl pages {each holds &
cards).

Now available for the most prestigious awards in amateur
vadio. . . order all and organize your cards for each award,

« DX Century Club - Worked All Zares » Worked All States &
Continents « & & general QSL Album for any purpose!

Laoks great in your shack! Need mare pages? QOrder extra
pages (20/pack].

Satisfaction Guaranteed! i not completely delighted return
yaur purchase in 10 days for a money-back retund. —g—_

Call er Send For Your Azimuth ‘
0SL Award Library Today!  (LR)
SEND TO: Azimuth Awards Library, {Dept. QST-10)

11845 W. Olympic BI., Suise 1100, Los Angefes, TA 90064
1-213-473-1332 for Information

116 NIs5=

-~ FREE BONUS WITH TWO OR MORE ALBUMS!
Get The New Azimuth Awardstase Tracking
Software for the IBM-PC ($24.95 valuel
Free! Exclusive new pragram helps you
stay an top o contacts by band, cards
sent and received and much, much
more o manitor your radio award progress.

Azimuth USL Awards Library—Each |ust §19.95 plus $2.50
shipping & handting.

Specify: 1) DXCC 2) WAZ 3) WAS/WAC 4) Standard Album
Extra 20 Page Packs Just $12.95 {$2.50 5&H)
Enclose check or money order. (Cal. Res. add 6.5% tax.)
YISA or MasterCard. (Foreign arders iriple S&H)

Nationwide 1-800-882-7388

(IAM 10 6PM PST}  pruge
Allow 4106 Weeks Delivery inUsA
£+ MEMLYXXXIX Azimuth € [

Amateur Radie. Very nice. LARICS new officers are:
WXgQ/Pras, NEFQB’NP. KBEDLT/Sec, KIGOY/Troas,
NF8S/Activities and Board membars KEGVU, KBUSH, K28IO,
WASTGF, WABSDA, WDSJ & ADEX. Their prestigious J.K.
Murphy Award was won by KC8DTB, and the Klutz-ol-the-
Month award want to N6BCR. BAHC'S

an asticls on the success and growth of the C. Tha VWRC
Newsletar nized NGUXEL NEBSWR, WD8BUS, KBHIH,
NEQGS, N KaUSW, NELIPU, & NEUPW for their con-

tributians to that success. Thelr “youngest ham' s 11-ymar-
old John Lawson, who recently completed the club’s Novice
course and [ awaiting his call, FBl EBARC welcomed new
mambers J. Levi Wiison, Dave Beichard & KCSDRW, Member
WBSDOB rts their newest member to foin the NIS s
NeVMK. MDARC waicomed new membars WBSDXZ.
WASUKA, and muminﬁ member N&EDTY. Member NEVHV
has uwraded to Tech. July the:; WBBDOB/R243,WEVOM/1 26,
143, WBBUZX/43 & NEVMK/3E,

NEVADA; 8M, Joe Lambert, WaIXD—Guest columnist, Marty,
KiK4M-—One of our reasons for being Is public service, Are
wa teaching our newer members this responsibility and tradi-
tion? Can wa show our slacted repregentatives the level of
public sarvice wo regularlvx parform? Tha angwar to all of the
above is, we don't know. W all do know that we may be calied
upon to defend aur frequancias at any time. You do not have
to be a big-time traffic handler. If 50 of you handle 1 or 2
messagas a month & toll ma abaut it, it results In soma pretty
Impressive numbers. A number of gou may almady ba
qualifying tor the Public Service Honor Rofl or Brass Pounders
awards now. So far, |'ve not met one of us who dossn't
like 1o se® his or her call sign listed in QST, Pleass uss ARRL
form FSD-210 for reporting 8o that | can up with each category.
‘The forms will goon be aveilabie from ma and will try to sen
a supply to each club. | need to have your info not later than
tha of each month, You can send it In the mai, call on
hone. sand radiogram or send it vie packet. Also, | need ta
ow if?:u are a Novice or Technician as these two classes
quality for listing and awands at lower point totals. Many of
you are already doln?mawom.m'sm SUre we Can prove
it if we ever hava to|
PACIFIC: SM, Wayne Jones, NHBGJ—AL 1048 AM, July 13,
while camping ot Mauna Loa, Paul Leib, KH8HME, estab-
lished 2-way contact with Jack Henry, XE2GXQ, in Baja,
ia o 2-maters, establishing & new workl recand of
miles. Paul was &t his 2-meter baacon sitg, and Jack was
focated at Rosarita, about 840 miles south of San Diego. Paul
was running 80 watts into & pair of 7-elemant horizontal Ya-
?is stached vertically and Jack was running 160 walis into an
8-alement horizontal boomer. A 52 sighal repart was éx-
changad, using SSB. They didn't rest on thair {aureis though,
and went back to worlq, breaking thrae more recards during
the next two days. The 70 record, 2573 miles was
establishad at 3:47 PM HS’TmM betwean Mauna Loa and
F| Rosario, Baja, California, with 2 5-6 signal report being ex-
changed. The 13 CM record of 2573 was egtablished at 5:54
PM, HST, batween the same locations with a 5-1 report ex-
changed, They rapeated thair record-breaking activities wilh
252 exchange on 13 metars at 7:56 AM on July 15, breaki
four records in threa . Tha best conditians wers repo
on July 14, when Paul reported hearing Jack using half &
milliwatt on 144,170 MHz, over 2500 miles. retilations
;aul and Jackl Traffie: KHBGMP 42, KHEH nfa, 33, Nets

SACRAMENTO YALLEY: SM, Sab Watson, WEIEW—The
Saction lost its EC for Lassen coun% when Ken Estes,
WEEBRY, moved to Eurske, but Banny Momow, KJ8MJ, has
stepped in to fill the gap. His wite Janls, KGSGHG wil help
him as an Assistant Thanks 1o Kan for the many years
of sarvice and to the Marrows for volunteering te carry on,
Lassen County hams have been busy on two wildiand fires
lately, and | am locking forward to the trom Benny, Con-
grmulnllons to the Nerth Hills Radio Club lor qualifying as a
pecial Servica Glub to become the fifth in the Section. The
other 5SCs are Amador Caung\::ﬂs. Sierra Foothills ARG,
Giolden Empire ARS, and the Hiver City ARCS. 8 of
§8Cs, it you have QSL cards to be verifiod by a HF or VHF
Awards aﬁeroonmmthe Siarra Foothilis ARC— The cne
appointed 8 Amador County ARC, N6G(, has resigned.
With all the kmmnadmcingageofmemr?e A,
It gives ma ﬂ.‘raat pleasure to weicoms mid-tean Jennifer,
Ki , to the ranks of active hams. That makes throe out
of four In the family of N6RWG and KAS02Q, a Public Info.
Assistant, Traffic: WASWJZ 151, WASZUD 86, NEDO.S 40,
WERFF 35, KESRF 23, WECFQ 15, WBSSRQ 7, KBEWLI 6.
SAN FRANCISCO: SM, Dick Wilson, KSLRN—WGEOSN
became a Sllant Koy, K&TP has had a stroke. We all wish Bob
a speedy and complate recovary. Thariis to everyone who
m‘;‘im the Marin Cenhiry Ride communications:
, WBFCQ, NSTKD, NBVKK, KSEMW, NEAQY,
WeDTV, NEFAX, KEGEV, KBELAR, WABUBY, WAECEQ,
WDSHCW, WABMHO, NBUE & WBBAQW. Ham va, City of
Navato dept: KBGW has been ordered by court 1o romave
beam, keep haight at 35", fulure antenna elemants are not
to excead 35 and pay court costs {same compromisef}
WABIYU ordered to remove tower that was in required sat-
back space. Wilner was ned far 60 days. (Ironical
thera is a ham on the Novato's city council.) Looks [ike Fiel
Day was a succasal FEDXA, 7738 pts + bonus; SCARC, 1747
pts; SHARC, 10,778. Not 100 early to start planning for next
ar! Sarah, NBFAX, is Sonoma Cty ARC's “Member of the
par.” Congrats!l WEBBZHD now on Packet and the
NCDXSPN. 8W Is moving. (One step ahead, Sam?)
NEFWG is on NCN-VHF. Amateur antennas in Marin County
ara abput to become regulatad under the Bidgetop Telecom-
munication Policy Plan whils designed to grﬂtecl arin Co's
scenic skylines and other sansitive areas from a profiferation
of commercial and other radio installations, the plannars want
to include hams In the plan. This would atfect thoss of us in
the unincorporatad areas of the county, but could affect the
cities and planners are encouraging city's adogrtion of the plan.
SAN JOAQUIN VALLEY: SM, Bmith, WASYLB—Ass!,
SMs: KBYK and WETRP, SEC; L), STM: NBAWH. Recont
fires In the Aubury area kept hams and amateur repeaters
moving-—ask Tony, NEDY.. Congrats to the Southem Sierra
Amateur Radio Socieer‘a recont article on their rapeatar install.
Upgrades: Al NESAE, Tom AABPM, Gonrad, AASPO 1o Ex-
tra, Glen, WABAVL to General. Introductory code classes via
75 M phone on 3760 kHz +QRM, Monday through Fridays
0830 fo 0700 California tima. Gourse starts on first Mon-



Improve Your Performance

The only logical choice for a cost and
space efficien{ base station antenna is
AEA’s IsoPole.™ And for improved per-
formance with your handheld, the AEA
Hot Rod™ antenna.

IsoPoles.” Available in 144, 220 or
440 MHz, all IsoPole™ antennas yield
the maximum gain attainable for their
respective lengths, and a zero degree
angle of radiation. Exceptional decou-
pling results in simple tuning and a
significant reduction in TVI potential.
Cones offer greater efficiency over
obsolete radials which radiate in the
horizontal plane. Plus the IsoPoles™
have a broad frequency coverage. This
means no loss of power output from
one end of the band to the other, when
used with SWR-protected solid-state
transceivers. Experience a typical SWR
of 1.4 to 1 or better across the entire
band!

VHF versions include a 50 ohm
S0-239 connecter recessed within the
base sleeve for full weather protection.
With the IsoPole™ you won't experience
the aggravating deviation in SWR when
the weather changes. Also, the imped-
ance matching network is designed for
maximum legal power and compensates
for the impedance lump introduced by
the SO-239 connector used in the VHF
models.

AEA’s TsoPoles™ are built to with-
stand the environment. The insulating
material offers superb strength and
dielectric properties plus excellent long-
term ultra-violet resistance. Mounting
hardware is stainless steel. The decou-
pling cones and radiating elements are
made of corrosion resistant aluminum
alloys. The aerodynamic cones are the
only appreciable windload and are
attached directly to your TV mast.

Hot Rods.™ Improve your signal with
AEA's popular Hot Rod™ antennas for
handheld transceivers...2-meters (HR-1),
220 MHz (HR-2) and 440 MHz (HR-4).
Hot Rods™ provide more gain than a 5/8
wave handheld antenna!

Advanced Electronic Applications, Inc.
2006-196th St. SW/P.O. Box 2160

Lynnwood, WA 98036 o . ,
906-775-7373 Copyright 1989. Dedler Inguirles Invifed,

Prices and specifications subject to change without notice or obligation,




Now that
you canspeak,
talk to Larsen.

Novice Enhancement opens up a
whole new way for novices to com-
municate. To make the most of it, talk
to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas are designed to give you
the best performance.

Talk to your Larsen amateur dealer
today, and see if Larsen performance
doesn't speak for itself.

( ) A =
rsen Fintennas
The Amateur’s Professional”

See your favorite amateur dealer or write for a fre¢ amateur catalog.

[N USA: Larsen Electranics, inc.. 11611 N.E. 50th Ave., PO. Box 1798, Vancouver. WA 93668, 206-573-2722,
IN CANADA: Canadian Larsen Electronics, Lid., 149 West 6th Avenue, Vancouver, B.C. VY 1K3. 604-872-9517.
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Houston

COm-Vegtion '89

The ARRL Texas State Convention

The Sheraton Crown Hotel - Intercontinental Airport

e, November 3-5, 1989
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Com-Vention '89
BQ. Box 742183
Hauston, TR 77274-2183
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of each month. Sad to raport the following Bllent Keys:
Bill, WBEWXS, Jane, WABRHW, and WDEBLH. KCSESL is
a new Novice and is active an 10 M 55B. WASOQV has a
TS940. WEDPD has a 1C-7&1, KUSESL has an IC-03AT,
WAEOQV I on packet- KABYAF has all mode TNC. Traftic:
WEDPD 2. Late repart NEMXG, May-5, June-5.
SANTA CLARA VALLEY: £M, Glann Thomas, WEEW—SEC:
N&JQJ. TC: WABFWW, S5TM: NBJLJ. PIO: NEHMO, AGG:
WEMKM, BM:{vacanl) OOC: KABS JULY-A bu%.momh I~
dead! We had a slight nambling from the San Andres fault
wake us up, and many tuned in to the earthquake nets that
came up as soon as the shaking stopped. Thanks 1 thosa
who took netcontrol duty and NeJLS m%mu).
Also thanks to the many of you listened and didn’t ciutter the
netwith “yeah{ folt it too™ when net control asked for
regorts only™ . . . The Central Coest Hadio Council {CCRC) is
mworganizing. CCRC s an association of radio clubs in the bay
area and has in the baen & mejor farce for the enrich-
et of our hobby. i your club is interssiod in pa:ﬁclga&gg
and wasn't notified of the August 2 meeting, contact
a2 CCRC, 1910 Sunshine Drive, Concard, CA 84520, The
Foothills ARS had an Interesting program, the section slida
show with the script read in the camect order and the slides
shown in reverse arder! 1t's amazing the affects g&m h?e't with
fuicmras and text out of sync! FARS meats al 7.90PM on the
ast Friday of avery month at the Electronics Museum ak
Foothilt Collage. . SVECS had its quarierly brealdast. The
BVECS newslattar is aa::thm behold, 24 pages of exceliont
articles. Don WEGJF Kaihy N6SPC do an Incredible ‘gﬁ
gfﬁmﬂin&l’tlogemef. Wall donet Yours truly visited the
A In Gilzoy. A very interesting meeting where many of the
critical issues In Amatour Redio were discussed. | think we'll
be sooing & lot of good things coming out of garlic valleyl
GARC meats on the secand Thursday of every month at
(‘!3:130PM ats South V?:!f]a!raﬂ{é, High S&hool 385 Ii Ft;:“-tl'i“
ilroy. . .Speaking of ¢ many of yau participated in the
Gilroy Gasfic Festival, doing communications ang also aper-
ating the s events station KGEGF (Kilo Giarlic 8 Garlic
Festgl'ua!). ev've got an cutetanding cartificate lor those they
worked. . . The Electronic Museum io Club (EMARC) held
m pizza bash i lieu ot their regular ing. Scunds Ifke tough
dutyc.’?uys! EMARC usua.lg meots at 7:30 P an the first Fri-
day of evary month at the Electronics Museum &t Foothiil Col-
lege. . . The Ames ARC is losing their shack, a trailer. The
gotd news is that they are getting & new doubile wids trailer
with & roof that desen't leak and a floor with no holes. Con-
ﬁr&ts. guys! The San Maten Radio Club heard from Stuast Fox
on “Transcelver Specifications: What they me!g
mean.”’ The BMRC meots on the thind Friday of every mon
at the Baresiord Park Recreation Center, 28th Ave
da de las Puigas In San Mateo at 7:30 PM. The Los Ga-
loa/Monte Sereno ARES/RACES !dmew is growing at an
incredible cate, thanks to EC Jim KJGCW. They also put ot
une of the batter newslotters in the section, with 2 month
calender of public service events and articles an & number
of topics. Jim is also the Assistant DEC for Sants Clara County,
There is a telephane number that has information on AmateLr
Radio Liconse classes, (408) 971-1424. Well. . .itonly hasthe
info that | put on it, and | can anly put on it what ! know abaut.
PLEASE, lat me know about any classes your group o club
i3 sponsaring so that | may Inciude them an the recording.
My phone number is on 8 of this issue of (ST, Traffic:
gl'o report this month). Fhons numbers: Amateur Radio
a83es | 971-1424, Lioanset:mm{s(ém 964-8353 (ARAL
VEC) or (; 255-9000 (Sunnyvale VEC),

ROANOKE DIVISION

NORTH CAROLINA: SM, W. Feed Whitten, ABAW—ASM:
ABAS. SEC: NAMYE, STM: K4NLK. BM: KAIWW. ACC: WCAT,
TG KMZOX, SGL: KEAML, PIO: ABAFW. KE4ML., your $oc-
fion's State Giovernmert Liaison (SGIg. %& that the State
Lagislature hes just passed Senate Bill 758 which changes
the expiration date for ali Amateur Aadio License Plates 1o
June 30, This bill ONLY chan%es the date on which you get
your renewal sticker. it does NOT change the law enacted
three years ago which set the additional fee for an Amateur
Radio License Plate at $10.00 for FIVE YEARS ($2.00 per
year). Prior to passage of that law, which passed because of
a SUPER lobbying effart by amateurs throughout the siate
Sooordinated by KE4ML), we pald the same $10.00 additicnal
o gach year as the holder of a persanalized lag. (NOTE: the
islature has also just passed a bill which doubles the ad-
ditional fee for a persanglized tag. Wers It not for passage
af that law three yoars age, the privilege of having & call sign
ficense piate now cost L $100.00 axtra over five yoars.}
Why is the arditional fee for Amateur Hadio liconse platos low-
or? Bacause the Amateur Radio operators of Norih Carolina
provide emergency communications far the cilizens of aur
state (tor which we, of courss, receive no financial compen-
safion). The Lagislature recognized this and also wanted o
ancolrags tha amateurs in the state to have a license plate
which would facilitate identification of our vehicles in an emer-
g}n situations, This reducad fee is a privilege we have
F%Ei)-and MUST CONTINUE TO -throtgh (zg?a!-
ficipation with tha State Emergency Hesponse Team RT)
and local emerganty crganizations in emargancy situations,
ameargency &Xercises, WATCH and SIKYWARN. The
most recent exorcise which SERT held was the National Secu-
rity Exercise on.July 27, 25 & 29. The scenanio was an attack
oni the United States. Thare was significant involvament of
Amateur Radic throughout the State in this axercise, EM affi-
cials nize that Amataur Radio would becoms cne of the
Fime M s of communication in this scenario. All county
: Plaase plan and publicizs your EET (scheduled for Oct
21, but date is flexible to mest the neods of your local aﬁ;n-
vies). SEC NAMYB will provide more Information. Public is
animportant aspect of this ARRL sponsoned emergency com-
munication exercise, Maka g:ur medip, cantacts well ahead
of time. AIBK, SKYWARN EC for the RDU NWS office, held
a net training class eariler this year, A number of new com-
patent net cantrol stations ware the restlt of the class. Their
icipation hos enhanced the RBU SKYWARN net. Three
amfests in October: JARS, Oct 1 in Banson; Maysville, Oct
8, and ‘Triangle East ARS, Oct 21 in Smithtield. Qreater
Gmmm??mnfsatisschedumdforﬂmmberﬂﬁ&md
watfic: KANLK 208, NGCGD 158, WDAHTE 144, KIAYV 1
KAIWW 113, WB4HFAR 109, KAJEYF swcmer.n. Naumi
75, AAZV 58, WD4LOO 58, KB7LX(56, WAINEW 47, WAEHF
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Low Pass Design

The low-pass design of the AT-300 is
what you would expect from a company
where Engineering Makes the Differ-
ence. The low-pass design of this AEA
funer means harmonic attenuation for
lower TVI potential. This design also
allows matching a much wider range of
antenna impedances than the common
high-pass designs.

Larger Size

One look at the AT-300 lets you know
this tuner is different, it's bigger. While
some manufacturers promote the small
size of thelr tuners, AEA knows that
performance is most important. The
simple reason for the larger size is that
smaller sizes degrade the inductors’ Q
(Quality factor), which results in less
efficiency. Less efficiency means that
for a given power output from your
transmitter, less power will actually get
to your antenna.

Easy Operation

The AT-300 tuner features a precision
frequency compensated dual- movement
SWR meter for ease of tuning. The high
and low power front panel switch selects
the proper range for the SWR meter. The
AT-300 is rated for 300 watt operation.
The internal balun and front panel
selector switch allows for balanced and
unbalanced outputs.

Get maximum performance from vour
transcetver and antenna by using the
AT-300 antenna tuner from AEA. See
vour local AEA dealer today or contact:

Advanced Electronic

Applications, Inc.
P.O. Box C-2160
Lynnwood, WA 98036
206-775-7373

AEA Retail $§249.95
Amateur Net $219.95




FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

Private Patch ¥
R :
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R el CQNNE_C’{ SYSTEMS INC.

SELECT AN OPERATING MODE
USING THE BUILT-IN KEYBOARD. . .

1. SIMPLEX SAMPLING PATCH

Private Patch V achieves a level of sampling patch performance
unobtainable in any other product. Crucial to performance is
the noise squelch filter. Compare our five pole filter {o the
compstition's two pole filter. Advanced software algorithms
perform noise correlation tests which result in greater useable
range than the competition. Nine selectable VOX enhancement
ratios allow you to vary performance from straight sampling to
highly VOX enhanced. (sampling rate decreased while the land
party is speaking). The mobile is in full controil and can break-
in at any time.

2. SIMPLEX VOX PATCH

YOX moda offers superb simplex operaiion with any radio,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear amplifier can be used to
extend siraight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If dasired
you can connect Private Patch V to the MIG and speaker jack
of your radio. NO INTERNAL GONNECTIONS ARE REQUIRED.
Control is maintained automatically with buiit-in dial tone
detection, busy signal detection and fully programmable activity
and time- out timers. An optional eiectronic voice delay board
eliminates first word clipping with slow switching radios.

3. DUPLEX PATCH

Select duplex mode when connecting Private Patch V to your
@xisting repeater or duplex base station. Many features including
semi-duplex privacy mode are user programmable. The mobile
is in full contral at all times.

4. REPEATER CONTROLLER

Private Patch V will convert any receiver and transmitter into
an outstanding performing repeater with duplex autopatch.
Features such as repeater onfoff code, hangtime, activity timer
time, CW D interval etc, are fully user programmable. Private
Patch V Is the right cholce for your ciub system,

114 05

L ___N?F_SE DTMF  XMmT

§

<o

Private Patch V is a totally new concept in automatic
phone patches. A built-in keyboard and menu driven
display allow you to customize all modes, features,
and functions specifically to your application.

Private Patch V can be a sampling patch today. A VOX
patch fomorrow. And a repeater controller next year!

You may never need another patch again.

COMPARE THESE FEATURES. ..
+ 90 phone number autodialer

Last number redial

Regenerated tone/pulse dialing

Toll restrict: 1st and 2nd digit restrict, prefix lockout
and digit counting

1% digit connect/disconnect code

2.5 digit secret toll override code

User programmable CW ID

Remote hook flash

Auto disconnect on dialione/busy signals
Telephone remote base

Remote conirolled relay (relay optional)
Lightning protected

Call or write today for your FREE brochure.

CONNECT SYSTEMS INC.

2064 Eastman Ave., #113 Ventura, CA 93003
Phone (805) 642-7184 FAX {805) 642-7271

AMATEUR ELECTRONIC SUPPLY: Milwaukee WI, Wicklille O, Orando FL, Clearwater Fl, Las
yrgas NV » BARRY ELECTRONICS CORP: New York NY = ERICKSON COMMUNICATIONS:
Ghcago il « HAM RADIO QUTLET: Anaheim CA, Budingame A, Dadland GA, Phoanix AZ
an DngoCA, Yen Nuys GA, Allanta tiA = HENRY RADIO: Los Angeles GA + INTERNATIONAL
HADIO SYSTEMS: Miami £L » JUNS ELECTRONICS: Culver City GA « MADISON ELECTRONICS
SUPPLY: Houston TX « MIAMI RADIO CENTER CORP: Miam FL + MIKES ELECTRONICS:
©t Lauderdale, FL » N&G DISTRIBUTING CORP. Migmi FL + OMNI ELECTRONICS:
Lansde TX » PAGE ENGINEERING: Tucsen AZ » THE HAM STATION: Evansville # = VALLEY
RADIO CENTER: Hadingen TX = CANMADA—COMWEST RADIQO SYSTEMS, LTD.: Vancouvar BC

5l ts a registered trademark of Connect Systems, Inc.



T se Mac as all the features

you’ve been asking for in a high perform-
ance keyer like 2-99 WPM speed selection
and over 8,000 characters of memory that can
be stored in 20 memories. The 20 memories
are soft partitioned so that your stored mes-
sages may be as short or long as you like.
Memory can be expanded to hold up to
36,000 characters. Of course, all memory is
backed up by an internal lithium battery so
that once a message is loaded, it will stay
there until you write over it.

Whether you’re an expert or a novice, The
Morse Machine has three ways to help you
improve your code:

* A proficiency trainer, the same as the one
used in the MorseMatic, allows random
code group practice with steadily increasing
speed.

* A random word generator that randomly
generates 4-letter words for a more realistic
practice session.

* Dr. QSO (tm) QSO simulator based on our
ﬁrogram for the Commodore 64 computer.

ou can call other stations, answer a CQ, or
just sit back and listen to realistic QSOs
very much like those you would hear on-the-
alr.

The Morse Machine is a full featured keyer
for the serious contester, with automatic serial
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number insertion and incrementing in any
memory message. You can use the front
panel knob to adjust your sending speed or
enter a precise speed with the keypad, tog-
gling between the two at any time. Exchan--
ges can be speeded up by having parts of your
message sent at a higher speed. You can also
add remote switches for 4 of the memories so

that you can instantly send your responses or
call CQ.

A computer can be interfaced to The Morse
Machine through its RS- 232 compatible I/O.
Any front panel tunction may be programmed
by the computer. This makes [oading
memories as simple as typing them in from
your keyboard. The Morse Machine can dis-
play your random code, or Dr. QSO practice
sessions on the computer screen.

The Morse Machine can be programmed to be
an altomatic beacon. This can be used to
automatically repeat a Morse (or RS- 232
ASCII) message at a programmed interval of
I to 999 seconds.

See your AEA dealer today for a demonstra-
tion of The Morse Machine or contact:

Advanced Electronic

Applications, Inc.

P.O. Box C-2160 Lynnwood, WA 98036
206-775-7373




“The 850 Found

aNew Friend”

The industry standard RC-850 Repeater Controller can
now talk with your computer.

and there's so much for them to savl

The ‘850 computer interface improves the
management of your voice repeater system,
It ailows you to command and program
interactively from your terminal or
personal computer using a MODEM or
packet TNC. Even preview and edit
repeater messages by typing words from
the controller's vocabulary directly Into
message slots.

Retrieve and catalog data relating to your
site measurements, equipment status, aod
repeater and command activity. Download

advanced
computer
confrols, inc.

2356 Walsh Avenue, Santa Clara, CA 85051

and print out the information programmed
into your contreller. And view your system
“front panel” oo your computer screen.

You'll Aind the RLC-55D controller oo the
lrading volee repeaters around the world,
ACC ploneered remote programming of
repeaters - and continues to pioneer with
remote computer access. While the rest
of the world just talks about catching up,
AL continues fo lead the way in advanced
repeater technology.

Now. with its computer mnterface, the "850
can be hest frlends with your computer.

(408) 727-3330

iron Powder

and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms

Ferrite Rods; Pot Cores, Baluns, Efc. -

Small Orders Welcome
Free ‘Tech-Data’ Flyer

AMI %ﬁm Since 1963

43, NASVZ 41, WD4AMRD 35, WBAWI) 35, NALST 32, NASMS
91, WAAMNA 27, N4VHU 28, WAZEDN 23, KC4GCK 20,
WALWZ 19, KAAKGZ 19, KFANJ 15, K4YJB 14, AB4W 14,
NASHE 12, NAUQE 12, KM4BN 11, WEKLF 8, K40GB 6,
WAEAT 4, N4QIC 2 .

SOUTH CAROLINA: SM, Ned Moellar, N4FVU—NTS TFC
NETS accomplish mare than msg handling! The SCNT Net
maoved o kHz. Schad 12 PM daily Mon-Sat & 12:30 PM
Sun. NM & Newslstier Editor, KA4UIV, 5C SSB Net meets
7 PM daily 3915 kHz. NM, N4RQM. Net DI Eltor/Traas.
KA4LRM, CW Nets: Carolinas Slow Net (ATTN: Novices)
sched 6 P dally on 37157115 kHE, NM,
Net sched 7 & 10 PM dally 3573 kiHz. NM, K4WW. 2-Moter
Tte Nets: Anderson NM, BIUH, Biua Ridge Wi, NARLCIM.
. Pan Doa NM, NN43. Lancaster NM, KJ4DT. Oconee NM,
WAASUS. York NM, KB4ZA, Digiial Mgr, KA4GUT flles msg
tic inta the PACKET SYS. Tie is addressed to Pkt Stas & rout-
wd to Pkt BBS Mail Boxes. Pkt Stas downlpad mag e from
the PRES and perform mag delivery. WE OWE THE PACK-
FT BBS SYSOPs & NET ROM DIGI OWNERS A DEBT OF
GRATITUDE! Financial aid is nesded to keep their aguipment

wparable & repiace lightnin ad equipment. Juhy tc:
él:FL 634, WEANK 111, N4 g.lmf&. KA&L&M 54, W4DRF

VIRGINIA: SM, Clauda Feigley, W3ATQ—S8TM: NAGHI SEC:
WBAZTR. ACC: NT4S. BM: AB4U. FIO: AA4VP. TC: WX4C,
SGL: WAUMC

N Frey Sase
VI i PM 3B07I280 WHILS
YSBN 6 PM 47 K4BR
YSN &30 PM 3680 NAKSO
VN [gary) TPM 3680 HAGHI
VN flate] 1t PM SB80 NEAKSD
VN W:15 FM AT KEAFY
SVEN 716 FM 682 NTAS
STARES 9 PM 148.97 HI4VT
DEGEC 930 PM 3947 HAANWK
£Rd Wed)

For the first tima in many, many years, the call of W4HU Is
missing from the listing of tha saction's leadership officials.
Jahn, after serving as an OO/OQC for over 20 years has re-
quested to be relieved of thesaduties and it is deep regret
that | have accepted his resignation. W4HU has perfarmed
an nwamndinwwlm in the ofen thankiess job of an Ofil-
cial ObserveriAuxitiary Station. [t was a pleasure meeting and
talking with many of you in the section meatin held at the
Sarryville hamfest, Reports wara made by N4MM, Bivision
Director, on the July ARRAL Beard Meeting, N4GHI, STM, on
traffic and WB4ZTR SEC, on AHES activilies WB4ZTR report
ad WARFMT as EC for Frecerick County and N4SCK replac-
ing WEB4WZZ a3 EG for Falrfax County. it is with deap sarrow
i report N41IC as a Bilent Key. Sid was an active membar of
SPARK and had served as EC for the city of Hampton, In this
issue of Q5T, in the "“Happeninga™ saction there should be
an announcement seeking nomineas for the office of Virginia
Bartion Manager (EM). As | have served you as SM for 2 full
tarm and 15 months of NN4!'s term of office it is not my In-
tent or desire to seok re-alection as SM, | bolieve the time has
come for the section to have new leadership. Naminations
must be submitted to ARRL Headquarters Igooember 1989,
For further Info, contact your SM, TQ. ming VE ex-
ams; Oct 7 Williamsbury contact WJ4X 253-2811. Nov 4 Ports-
mouth ARG contzact AAJAT, 484.2857-Nov 4 Bhenandoa
Vallsy ARG contact NC4B 703/869-5241, Whils condx dur-
ing the summer have been very emalic, our nets have
muna?ed to functian, As the fall season approaches and the
tafiic Increases, we are [ooking forward to many new stations
joining in the fun of traific handling, At the time of this wri
ing, it appears that the packet operation at the Boy Scout Jam-
borea is doln? an excellant [oh of clearing the me: as from
the shte. it will ba interesting when & postmortem of the oper-
ation i held te find aut the knowledgs gained {rom this first

maﬁr traftic handlin soapara!ion periormed acket, Traffic:
N4HOG 948, N4GHT 598, KADOR 512, WAILS 247, WASCQ
212, WIATQ 174,

N4EXC 189, KAMTX 147, KJAVT 118,
WBAPNY 115, WD4MIZ 114, WB4KSG 91, WDAMIS 84,

3 KK4FY 85, WB4ZTH 56, WB4EDB
50, KKBL 50, KB4OPR 40, WATZC 35, K4BGZ 38, NBANCD
a0, WSSA 28, WB4ZNB 25, NT48 26, K4JM 25, WAATVE 24,
KOAESS 23, AA4GL 19, KI4W 17, NAFNT 15, K4MLD 12,
WBAKIT 11, N4RHY §, WB4UHC 9, KB4AWT 8. WaHU 2.
WEST VIRGINIA: SM, Kad 5. Thompsan, KBKT—&EC:
KAQEW, STM: NaFXH. S0L: KB88S. TG KBLG. ACC:
WASFLF, Repeatar Coord, WBBGDY, Congrals fo MMatt,
WTBL, who has made BPL two months in a row. Hegrat that
several reports were missing trom last monih's report, dus
10 [ate receipt on packet. KZSE:invitesevaryoneto[on “alow™
WVN-L at 10:00 PM each nite on 3567 New ECs are WIGUL,
KABZXP, and KQBE.

NET FREQ TIME aNl QTG SESS Nm
WVFN 3885 &00 H#20 %0 3 WDBDHC
VN 8T 0 221 88 31 KZBQ
WUND 725 1145 oG8 48 31 wDev
WVRN 3540 B 142 15 28 KOG
‘WVNN i B ] a1 94 28 HARZGY
Hillpilty 14200 Noonsu 183 14 8 WeP

YNL 3567 100 192 83 3 HIBG
Traffic; WTSL 888, WDBV 259, KABWNC 126, WBYP 118,
KATPF 91, WDBDHG 75, KEAF 58, KBOEW 53, KABZGY 39,
NEFXH 30, WBFZP 27, KBKT 27, WaJWX 15, KBSACE 11,
MNJBJ 11, NCBG &,

ROCKY MOUNTAIN DIVISION

COLORADO:; 5V, Edia Shetfleld, KAOMQA—SEC: K4UBLL
STM: KBBZ. ACC: WERBDUV. PIO: WBBFQB., 0OC:
KASCONWELIR, BGL: WDBHNOMWDEHNP, TC: WELFJ, BN
KABVEM, The ARAL Colorado State Convention was very suc-
cessiul for the DRC who hosted it. The Colorado Sacticn
Amateur of the Year {1988) was WBHJX. Emergency Com-
mandation cartificates were given to Boulder teurs &
BCARES and Longmont Amateurs 167 their communication
atforts In the Sugar Loat Mountain tire. ARPL certiflcates of
Merit wore given o WABABB, NBBOP, KATTYL), KADEFM,
[.0]e} N & WalJR helped with the recent testing of naw
DF egulpmsnt for the FCC. Gongrats 10 the amatouers in
Garand Junction who helped with communications durir;g the
4th ot July parade and a river float itip during Dinosaur Days.
Congrats aiso o the many amataurs who hel EGHO with
tha comenunication efforts for the Jerry Ford Golf Towmament
in Vail. October 7th is the ARRL Computer Netwerking Can-
terence to be held at the Air Forca Academy in Colo Bprings.
Cantact NBCCZ for info, 73, KASMQA NETS: CWN QN1 41,




This is an Amateur
Radio License

This is an Amateur
Television License

That’s right, they are exactly the same. Your technician or higher class
amateur radio license gives you the right to own and operate your own
amateur television station.

It’s Easy....

If you can operate a
video camera, you can
operate the new AEA Model
FSTV-430. The FSTV-430
transceiver connects to the
video output of your camera
and transmits and receives
live or taped video. You can
gven use two cameras for
studio-like operation from
your shack., \

Fast Scan
Television with the
new FSTV-430
from AEA gives
you live, color
television that
rivals broadcast
quality. In fact, the
AEA Vestigial
Sideband (VSB)
technique is similar
to that used by
broadcasters.

Inexpensive...

The video camera or cam-
corder you bought is the
most expensive part of a fast
scan television system. The
AEA Model FSTV-430 is
the only transceiver you
need. Connect the camera, a
430 MHz antenna. (an
amplifier if you want
stronger signals}) and you're
on the air.

And Fun....

Think about it. Youcan .
share more than just conver-
sation with your amateur
friends. Show your friends
the new transceiver you
bought, that special antenna
project you’re working on,
or just chew the fat.

For more information on
the FSTV-430 and other
exiting amateur
television products,
please contact
Advanced
Electronic
Applications,Inc.
R P.O.Box C-2160

| Lynnwood, WA 98036
206-775-7373

| AEA Retail $499.95
Amateur Net $439.95




“Our Keys

Unlock

the World”

VIBROPLEX ®

“the aldest name in amateur radio”

BRASS RACER IAMBIC

The newest addition to the Vibroplex family
- the Brass Racer lambic —A distinctive new
design of lambric paddle crafted from solid
brass and mounted on a base of polished
hardwood. No springs to fly off the middle ot a
contact. Superior Vibroplex quality. Always
worth the difference and now a new Vibroplex
ook,

BRASS RACER EK-1

An even more exciting step is the new Brass
Racer EK-1, an electronic keyer built into the
base of our new Brass Racer lambic paddle.
Using the Curtis 8044 chip, this self-con-
tained keyer and paddle is tully lambic with
dot/dash insertion and adjustable speed con-
trol. Usa on either tube or solid state rigs. The
perfect unit for mobile, DXpedition, or just
plain fun.

$125.004

Presentation  $135.00
Deluxe

Standard 69.00

THE IAMBIC

The distinctive look and quality of the Vibro-
plex Original is fashloned into the finest
lambic paddie anywhere. The dual paddies
allows the operator to utilize automatic dot/
dash insertion and other unique features of
the modem electranic keyer. Vibroplex dis-
tinction far the modem operator.

$95.00
69.00

Peluxe
Standard

THE VIBROKEYER

The Vibrokeyer is designed for "Bug” opera-
tors who want to move 1o electronic keyers
without relearning keying. The single lever
paddle initiates the automatic dots and
dashes of the electronic keyer with the same
mation used to operate the “Bug”. For those
who want to combine tracitional skill with
moderm electronics-

$150.00

Presentation
Deluxe 99.00
Standard 79.00

THE ORIGINAL

tr 1890 Horace Martin searched for relief from
the “glass arm" telegraph operators were get-
ting from pounding the straight keys. His
answer, the Vibroplex Otiginal was an instant
success. The vibrating lever bar automaticatly
produces dots while dashes are made manu-
ally. Sill popular today, the distinctive sound
of the "Bug” can still be heard. It is the signa-
ture of the true C.W. expert.

Write for our New Key Gifts catalogue or see your dealer,

PLACE YOUR ORDERS EARLY
TO ENSURE DELIVERY FOR
THE 1989 HOLIDAY SEASON

The Vibroplex Company, Inc./98

Eim St./Portland, Maine 04101

NOW CALL TOLL FREE! 1-800-AMATEUR
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QTC 41, ONF 212, 22 soss. CWXN: No totals. Col: ONI 833,
GTC 29115, QNF 1006, 31 849,31 Sess. ONI 744, QTC
132747, QINF Sess. NCTN: QNI 237, QTC 74, QNF 347, 29
Sass, SCTN: QNI 317, QTC 30, ONF 302, 31 Bess, Tratllc:
KeHOA 548, NOHFZ 485, WTBG 202, KABWIE 198, WRLJF
92, KBSN 85, KB8Z 30, WDRGVH 23, NEKIA 15, KB&NV 10.
NEW MEXICO: M, Joa T. Krgq_hht,. WERDY—ASM: K5BIS.
SEC: K6YEJ. DEC: WD5HCB, : NDST. NMs: WASUNO,
KASNNG, WSONR, TC: WBGRY, ACC: KASBEM. Southwest
Net moets dally, 3583 @ 0230 UTC, bandled 77 msgs with 127
checkins. NM Roadrunner Net meets daily, 3939 @ 0100 UTC,
handled 60 msgs with 947 checkins, NM Breakfast Club meets
daily, 3939 & 6:30AM, handled 139 mags with §74 checking.
Yucca 2-mtr Net, 78718 handled 11 msgs with 29% checkins.
Caravan Club 2-mtr Net, 66/06 with 126 checking. SCAT Net,
66706 handled 7 msgs with 404 checkins, Info Net 12/72, with
45 checkins. The Pt, Tuthill (Flegstaff) hamfest was certaioly
8 grand suceess with the best a;ﬁaﬂic:h:wtiou ever. New Mexico
was very well represented and all reported a grand time, So very
sarty to report the passing of one of our very old timers,
WSGWI. Warren will certainly be remembered as one of the
original members of the Sandia Base Radio Club and the
Caravan Club, Traffic: KBSVF 94,

UTAH: SM, Rich Fiahar, NS7TK—BEC/STM: Jim Brown. If you
have info for the Saction repart please let me know. I need
info on ail ¢lubs in Utah. Pres, nams, and ciub mailing ad-
ﬂrg 13. NS7K, Traffic: WATMEL 84, N7JLC 52, KO7H 10,

WYOMING: 8M, Jim Raisler, N7GVV—KCTAR Roports Cow-
boy Net held 21 sesslons with 508 QNI and 5 QTS. WTTZK
veported 160 trafiic caunt. Balance of reports will be in next
menth's report. [s your county interestad In running e speciak
avent station durinathis next year 1o celebrate tha Centennial?
It 50, when? The University ARG i recommending & spnng
weekend for all WY courtties on the air (dunn%m D
ronditions). Are u interested in getting invoived? NEED
A FEW GOOD OPERATORS. If we can get encugh support,
then special QISLs will be printed up eic. Pleass contact
Wayne, NQ7Q, (n Laramie or me, Flan on getting involved
in the WY QS0 party onQct 7 & 8 sponsorad by the Universi-
ty ARG, 73 till next month.

SOUTHEASTERN DIVISION

ALABAMA: SM, James Spann, WOIW—ASM: W4XI. BEC:
KBAGDN, STM: W4PIM. PIO: KBAKCH. ACC: AMBL. 0OC:
KF4VS. SGL: NAFRQ, BM: KA4ZXL. We walcome the South
Balkiwin ARG as our newest ARRL afilliated club In the sec-
tion. The club President is Ray, WACRY, and their mestings
are held on the fourth Thursday of the month at the Riviera
Uitilities Kilowatt Room on US 98 in Foloy, Plaase think first

lore you se packet beacons! The digipeat tunctions on
neodes BHM2and BHM3 have boen shut off due to “heacon
tongestion” in the Birmingham asea on 145.67. Silent Keys:
Jim Muse, NATUH, of Bimingham, and Len Banner,
WASYHZ, of Verbena. Interest In fast scan television continues
to soar along the Alabama Quif Coast, Daily transmissions
are taking place batwean Moblle and Pensacola, and plans
are being made far canstruction of an ATV repeater between
thoss two cities. The new Prasident of the Bibb Co. ARG Is
James, KB4Y1F, The Alabama Hepeater Council Is working
with a pair of repeater owners on an Interference problem In-
volving systams In Birmingham and Muscle Shoals on 145.62
MHz, hope thinqs?etwoﬂmdouton this matter, Remem-
ber to send menthly tratflc reports to our STM: W4PIM,
and &our PSHR reports BPL: WA4JDH. PSHR: WALIDH.
PSHR: WALJDH, WAPIM, and your PSHH: WALIDH, W4PIM,
WAQAT, WACKS. Tratfic: WACIAT 107, WACKS 58, WAZIY 5.

GEORGIA: SM, Eddy Kosobuckl, K4JNL—ASM: KCAMJ.
SEC: NCAE, STM: WE4WOL. Packet: W4QO0, ACC: KMAIH.
OO0C: W4TQ. SGL; WB4UVW. As u probably have noticed
% staff is still mlssin? a BULLETIN MANAGER, PUBLIC IN-
RMATION ASSISTANT & TECHNICAL COURDINATOR,
As of this writing, | haven't received an answer from the pec-
ple I'd like to serve on the stafl, In crder for the GA sectlon
ta function aa we have in the past, thess peopls are very Im-
portant. The rest of our FB staff agread to a%lfxwith usas|
atart a new two-year term as 5M on Qct 1, guys! Also
as most of u know | retired from the Peaney Co. two ggm
290, Wall, | hate to tell 1 this, but I'm working fufl time at Sears
as an Elactronic Tech, Got tived of washing the dishes & do-
ing the Iaund% HIl NC4E, our 8EC, reminds all that on Ot
21 3 22, it's SET time agn & he would apgretiate aven mare
activity than we had last year. Let’s get out & be number GNE
in the nation this x‘tar. Also, PLEASE getwith ur ¢lub officers
& see the ANNUAL CLUB REPORT lias been sentIn. In the
printout | received onlg l_}festel'da\,' marny haven't sant one in
for over two years. PSHR achigvers for July are WB4DVEI,
KC4BHX, WOL, KJANK, WALLLE, KASHHE & WA4YYQL
Warner Hobbing Hamiest this yr is on Oct 21-22 at & new lo-
cation, Two more Sllent Keys in the saction are; W4ZMI &
W40RI. Our sympathy to the amilies of bath of thess fine
Hams. Pat, WANLK Is moving to Michigan in the near futura
and all of us in the saction hope that she will continue to chake
into the Gia nets. Thera |s no reason for anybody not to take
an AMATEUR RADIO EXAM in the Georgla on, bacause
wa have an ovetflow of VE teams. Most repeaters announce
their VE teams's EXAM skeds. If vou are having a problem,
lease contact ma & I’ll see (f | can help. God Blass. Traffic:
B4DVZ 139, KAAHHE 114, WB4WQL 83, KCaBHX, 84,
WAAYYO 44, KMNK 34, KAINL 34, WALLLE 32, NAUZ 24,
KAZUY 23, WA4TXT 20, NAMWR 20, K4BAI 15.

NOHTHERN FLORIDA: SM, Roy Mackey, N4ADI—TC: Ed,
WORAD. BM: Dave, N4GML. PIO: Patey, WA4PLIO, BGL:
oAby, ASKI BIl. KBALB. STM: Cotlon, KBGLT, 8EC:
Ridy, WA4PUP. QOC: John , ABSI, ACG: Dick, WA4BIH, Just
noticed that 1 left WA4BIH off the list of EOs for last manth.
Sorry, Dick will try to do batter] By the time this is printed,
the IARY meeting in Oriando will be pastbut | want to thank
all the clubs and operators who spent lima to set up, operate
and take down the entennas and gear for running the station
WHIAWSA, it was a graat once-In--lifetime opportunity for us
1o ha part of a great event. FMTN now has WANFK, as
its NM. We wigh him success In this endeaver and hope he
&an recruit a few more active hama for NCS and liaison duty
to 4RN and ANSD, $6 mars ~mmple can be invoived in this
key slernent of the NTS. FMTN Is in Its 32nd year of opera-
tion and we haps it will continue to ba active for many more
years. if you would liks to assist, check in on 7247 5 at 1800Z
¢noon ET) andlet your call be added to the roater. We'll all



CA 30501 - (213) 18-

BIG POWER IN A SMALL PACKAGE
DR-510T DUAL BANDER

WP (I

The Tiny, Tough and Terrific Alinco DR-510T, 2m/70 ¢m EM Dual Band Mobile
Transceiver has been specially designed to condense maximum performance and

Operating convenience into an ultra compact package. An impressive array of
features give maximum flexibility in mobile installations.

» 144.00 Mhz~147.995 Mhz & 440- 450 Mhz* » CROSS BAND-FULL DUPLEX
» CROSS BAND REPEATER FUNCTION * ENCODE/DECODE SUBAUDIBLE TONES
» BUILT-IN DUPLEXER » COMPACT SIZE: 52" {W) x 2" (H} x 81/1" (D)

» HIGH OUTPUT POWER : High: 45 Watts VHF, 35 Watts UHF, Low: 5 Watts both Bands.

® 14 Multi Function Memory Channels Multi Color LCD

® 6 Channel Spacing Steps 3 Mode Priority Scan

© 4 Scanning Modes 1 Call Channel

¢ 16 Button DTMF Microphone All Function Keys Illuminated

* CAP and MARS Frequency Modifiable {Permit required)

S5 &6 ¢ @

(_2-Year Limited Factory Warranty )

DR-110T DR-410T Coming Sion

2m FM Mobile Transceiver % 70cm FM Mobile Transceiver
®  144.00-147.995 Mhz* 2  440-450 Mhz

& 5" (W) x 15" (H) x 812" (W) & 35 Watts Hi /5 Watts Low

& 45 Watts Hi /5 Watts Low
* CAP and MARS Fraquency Modifiable [Certificate required)




GORDON WEST

RADIO SCHOOL

#04 21-DAY NOVICE .. ... $22.95

® ]112-page textbook ¢

® two stereo code
fearning tapes

® sample 5 wpm
Novice code test »

® over $50 in radio
manufacturers®
discount coupans.

#01 COMPLETE NOVICE . . . $62.95

2 theory tapes, 2 textbooks, FCC
Rule Book, 4 ¢ode tapes, code oscillator
@ sat, examiner tsst packet, and over $30 e
in radio discount coupons.

#02 NOVICE CODE COURSE $32.95
5 cassette tapes rnake it easy to
learn the code trom scratch.

#0978 2WEEK TECH .. ... $22.95
e This Technician course includes 2 @
theory tapes and 1 illustrated textbook,

#05 COMPLETE GENERAL. . $62.95

6 code tapes, 4 theory tapes, and 2
textbooks. Ideal for upgrade f{rom
Novice to General.

®* 406 GEN. CODE COURSE . . $32.95

This General course tncludes &
tapes for speed building from 5 to 13
@ WP,

#0838 CGMPLETE ADVANCED $62.95

This Advanced course includes &
theory tapes, 1 textbook, and & code
tapes (13 to 22 wpm).

#09 ADV.THEORY COURSE $32.95

4 tapes and 1 iliustrated textbook

#10 COMPLETE EXTRA. . . . $62.95
4 theory tapes, 1 textbook, and 6
code tapes (13 to 22 wpm).

#12 EXTRATHEQRY COURSE $32.95
4 theory tapes and 1 illustrated
. texibook for Extra ciass theory.

#11 EXTRA CODE COURSE  $32.95
& tapes tor speed bullding from 13
to 22 wpm for the Extra code exam.

#13 BRASS KEY & 0SC. ... §26.95
#15 PLASTIC KEY & OSC. . . $21.95
SINGLE CODE TAPES

£10.95 each including shipping

F19 5 wpm Novice QSO tests
20 5 wpm Random Code
#21 %-7 wpm Speed Builder
F#22 7-10 wpm Speed Builder .

#22 10 wpm Plateau Breaker

#24 10-12 wpm Speed gullder

e #25 12-15wpm Calls & Numbers

#2726 13 wpm Random Code

#27 13 wpm Test Preparation

#28 13 wpm Car Code

® o5 33-15 wpm Speed Buiider

15-17 wpm Speed Builder

17-19 wpm Speed Bullder

32 20 wpm Random Code

20 wpm Test Preparation

20 wpm Car Code

3-15 wpm Code Review
12-21 wpm Code Review bt

Prices include

W T
VISA \ Mmmcnrd)
1L residants add Gi% [EEE—_NS s y;...r L]

shipping & handling
RADIO AMATEUR CALLBOOK INC.
925 Sherwood Dr., Lake Bluff, IL 60044
Mon,-Fri. 8-4pm {312) 234-6600

120 DOST=

welcome you!l If you do not have a radio club in your area
and would like 1o arganize one, get in touch with Dick,
WA4BIH, in Jacksonville and he will send you tha info you
nesd to apply to jain the 1800 or so affiliated clubs in ARAL.
As tow as five members can be nucleus for a ¢lub , 0 ask
around and see i there is interast and get in touch with Bick,
out ACG. 73, Roy, R4ADI, Traffie: N 318, WALZXT 207,
KBILT 197, WD4IIO 190, WC4D 150, NAJAQ 129, AAAHT
108, WAEYU 101, AAMFQ 71, KI4CQ 67, N4AGMU 68, N4ADX
42, WAUEA 41, N4QYS 41, NAUE 25, WAKIX 23, NAADH 21,
WB4AGHU 21, WA4APG 18, NAOZD 17, WBIM 11, K4UTY 10,
WAAT 9. WALSTZ 5.

SOUTHERN FLORIDA: SM, Richard D. Hill, WA4PFIK—STM:
R4ZK, SEC; WASS, TC: KI4T. BM: WDAKBW, PIO: N4PEF.
AAC: WATAH. ACC: K4EUK. SGL: KC4N, Pkt M%r: Kacy.
THE SUPER NEWS THIS MONTH 1S THAT MIBS PHIL,
KA4FZ1, HAS BEEN NAMED “ARRL PROFESSIONAL IN-
STRUCTOR OF THE YEAR." at the July mesting of the Board
of Directors. The presentation is schaduied to be made at the
Melboume Hamiest in September. The Fort Myers ARC,
KAKHP and KCAEGO will be recognired tor thelr enthusias-
tic assistanca in the cutstanding program she developed. The
tollowing note was raceived from maude Hottenstein. Maude
is an o ariémduw fiving in Plantation with her daughter and
son-inlaw. She has lived practically all of hor life in Maryland-
where most of her friends will are Iocated, Thia writer has origl-
natad many messages for her and she writes; “Please tell all
who help, | pray God will bless all who send my little mes-
sages. You'll nevar really know thoss sick and elderly peo-
ple...If you could read all of my thank you noles you'd taal
as high as a steaple. l‘hangﬂyou feormm the bottom of my heart.”
The Fort Myers ARG, Modulator has an interesting article
taken from the WSY1 PReport concemln%mobils operation and
how to reduce unwanted effacts on the vehicle. The Ever-
iades ARC notes that WD4PWC received a plaque on ba-
of the damanstration given earliar thsi year, Tha Motorola
ARC's The Marconi had information from R that the ciub
wperated Fleld Day for 24 hours without interruption with an
gstimated 3900 points compared with 2500 for 1988, KD4GHR
alsp gfoke on tratfic handling at the Broward Amateur Radio
Digital Society mesting as well as tha Broward County Emer-
gencg‘Pm ness Net. The South Brevard ARC §
tnto that WA4SIR has permission to operate a station in the
orhiting shuttle scheduled for March 1990. Other club bulle-
ting included the Englewuod ARG and the Southwest Florida
Traffic Net in which K4FQU thanked K9ALX and all of the net
membars for the work done while ha was away on vacation.
The Florida Phone Traffic Nat reporied with sadness that Coy,
KA4AJR, became a Silent Key, WD4KBW roports 141 bulle-
tins received and sent by WALEIC 70, WT4F 24, K4IEK 20,
WD4KBW 22, and WAQVND B, The ARRL Information Netis
qin strng on 3940 at 8 AM Saturday momings. 73 de
A4PFK, Traffic: W3CUL 2056, WaVR 236, WA4PFK 378,
WAGVND 267, K4SCL 273, WAMEIC 258, N4HAP 172,
KB4KXV 163, KDAGR 161, WA4RUE 155, WANFK 139,
WBAWYG 128, K4IA 128, AA4CH 125, NAORZ 108, KA4FZl
100, N4MML 99, AAABN 99, WADWN 95, WA4HXU 88,
NAKFU B3, NAET 86, WITLV 81, K4EUK 74, KAGNXF 64,
KCAVK 59, KF4QLU 59, WAMNBE 58, KBAWBY 54, KF4RL 53,
EMALPWDAKBW 53, KB4MON 43, W7LUS 34, KB4UHC 34,
ABAOV 91, K4ZK 31, N4HAS 30, KA4SIH 29, KC4HDJ 29,
WB4ZJS 27, KATYHS 19, N4TKS 18, WB4CGK 18, KAJAKY
17, KCAGHT 17, K4Jl 15, AB4BC 15, KI4ZW 15, KIALX 14,
N4TVV 14, KBEEHC 13, W4VQE 12, NBOIA 11, KABGYF 8,
KA4AGDV 7, WalJR 7, KB4UIA 7, NDABG 7, WAMPY 7, NARHJ
6, WAMFD 4, WT4F 3, KB4HAY 3, NX5Q 2, WANSY 1,
KAZKNZ 1. (Juns) NATVV 12,

VIRGIN ISLANDS: SM, Ron Hall, KP2N—ASM: KV4JC. SEC:
NP2B, STM: NP2E. NM: VP2VI, Hutricane Dean caused quite
a scare for the islands. It was on track 1o hit us with winds
of 85 MPH. At the last minute, it turned North and Jater hit
VPg land. Local ARES members under our SEC direction wars
activated and ready to go. KV4EY furnished us up-to-date
weather infa from VITEMA HQ via the 8.810 ropeater. We are
all thankfut that the islands were spared. | had the goed for-
tune to meat the new SM for PR, WP4CSQ, aleng with PRARL
Pres. KP4PQ and SE Div. Dir, Frank Butler, W4RH. This meet-
ing went 1o estahiish communication links batween our sec-
tions. A trip to the Arceibo radio-tele: hl@m tmy mE‘é
§t. Crox AFES had 4 sessions with QN 29. as AR
had 4 sessions with CINI 22. Traffic: NP2E 8, The SM net is
now QFT untll Fali. New ham classes have started on both
islands. Spert9 d:‘ya stateside and attended Hamfestars ham-
fast. 73s de KP2N.

SOUTHWESTERN DIVISION:

ARIZONA: BM, Jim Swalford, WTFF—&TM: W7EP, NMs:
KTPOF, KBLL, K18ZH, Ft. Tuthill Hamfeat is now histary and
as usual was a groat event. AFICA sure runs & good show.
Attendanca was astimated et 2,500 to 3,000 thig year, VE's
icants with about 85% pass rate on written ele-
m code, 14% on 13 wpm and 0%
rate on 5 wpm. Over 20 applicants upgraded to new class.
Congrats, ARRL-elacted officials attanding were WEBF, SM
from LA; WSPDY, NM SM; W8IXD, Nevada SM™ WABWZO,
SW Divn Director, KJ4KE from ARAL HQ. Many thansk to Sar-
dy Hayn, Fried’s wife who came from Los Angeles to haIﬁ:nut
in the ARAL booth. She is WABWZN and is Fried's right hand
in ARRL affairs. Success story of the year comes from Bu-
perstition ARC who obtained a roning amendment in the Clty
of Masa, o allow anleninass and towars up to 75 festl The pravi-
ous limit was set &1 30 feat. This vois by the city was a con-
clusion ta six menths of n?oﬂations betwgan Mesa City Staff
and the Superstition ARC headed by Bill, KAZSUF. Lagal
guidance was provided by Nefl, KV7Q, Othars. &Wmm much
assisianca included Mal‘?e, K1YCZ, Bamy Go , KTUGA,
the LD$ Church, Amencan Red Cross, Mancops Co. Civil
Defense and Emargency Sarvices, the US Army MARS, 1he
American Graduate School of Infemational Management, the
Consular OOganZ and marny ather individuals wheo piu
for Amateur Radio in the area of public sonice. Alsa Ed, \
our SEC and retired Superior Court judge attended the hear-
ings and spoke on behatf of Amateur Radio, Congrais to all.
(thnx, ARA, Sjuelch Tail] While on the subject of public serv-
ice, & group of the Green's Peak Repeater users in the White
Mtns, provided tactical and logitical communications on thair
twa mir repeater to the US Forest Bervice in fighting a forest
fle, The fire occurred in CC Canyon early in July and bumed
for several days. Assish"(rf the firefighters with radio comm.
were: KD7EL, Ermon; KATAKK, Beth, KF7AH, Bill; N7JJE,

Jackie; KATYYV, Mike; KBTEWO; Linda and K7RJD, Wam-
or. These hams toak portable equip into the fiald to the vari-
ous fire camps. Many other Graen's PK. rptr users operated
aither 2t home or mobile 1o assist. Cbngl;ats on a job well dona,
Their ropester site on the mountain is leased from the us
Forest Sorvice. Bet won't have any troubla renewing thelr
lease next time, Hl. Final nots on Fi. Tuthlll hamfest: Gall
Petorson, N7BXX was awareded 'Ham of the Year," by AHCA
members. KATSUF, K1YCZ, KVTQ, and KF7PO recaived Cer-
lificates of Merit from ARRL for thelr outstanding efforts on
the Mesa antenina ordinance. See you an the same strest conr-
ar next month, 73, Jim.
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Nt aWN ur 1 TWN

TWN
ACNHA

Nat {HF) 415 PRS-
CACTUS ACN 163 7 M

TFC & ATEN B18 21 A
Emerg

et
Tragfic: WTAMM 344, WE7G 65, W7EP 64, W7OIF 44, KTPOF
31, K7RLL 23, NTETP 10,
LOS ANGELES: 5M, Phineas .J. Icenbice, Jr. WEBF—First,
tha news: Wa still hava part of the twanty-matar ban
tor SUR use. The bad news is-that not many hasm write to
the FCC or their Congressianal representatives. You may or
may not know that your life ia becoming more POLITICAL.
Théretare you must expreas your opinion and desires just to
maintain your status quo. Two years of INTRUSION monitar-
ing our Amateur bands has led me to this conciusian.
mants by (US) Service radio operatars also lead me to belleve
that some if not many Military and Commercial stations regu-
larty tune up and cperate in our exclusive Amataur bands
almast overy day, Since many jokes are aimed at aur faithful
LAWYERS, you ghould read the Hughos AR Bulistin for some~
thing different. The definition of an enginear is: One who pass-
s as an exgcting expert an the strangth of being! able to turn
aut, with prolific fortitude, strings of incomprohensible fonmulae
calcutated with micrometric precision fram extremely va?ul
assumptions which aro based on debatable figures acqu red
from inconclusive tests and quite incomplele experiments car-
red out with Instrumants of rpblematic accuracy by peraon
ot doubtful refiability and of rather dubious mentality with tha
particular anticipation disconcerting and annoying everyons
outside of their own fratemity. Oh yes, lawyers, —-soma ara
burrled 20-feet deep or mors. They are the ones that are really
good—down deeR’A—Skl Holnick, IGI6Y, have his usually out- -
standing ANTENNA AND TOWER INSTALLATION lalk to the
gelmlscenta Valley Hasdii“n Clg;’u lgt(sr?nnatg_.,it you ﬂgﬁ an ex-
ot program give Skin a 3568, , Manl‘:{.
KBYMf Hank, UJ,?_APD Capt?zenh Bushey, KABGSE,
Diennis and | visitied our local councilman in July to request
his assistance regarding our recently changed ANTENNA or-
dinance. You must be caretul sven when you are 500 miles
from home. AKEY, my ﬁuod friend Ron, our Section Emor-
gen Coordinator was In the audience at the Flagstaft “Ft
uthill Hamfest™ last weel, —NGMAD, Kathieen reparted &
iotal of 281 emergancies handled on WEFNO/R for July. 17
operators handled a total ot 265 vehicular emewcles, 14
fira omsrgencies and 2 modical smergencies, WEFNG/R also
was employed 1o coardinate Red Cross activilles during the
July 3rd Tumbull Canyor/Haclenda Heights fire. ARES mom-
bers wrea activated to handla communications during this
amargency. It ¥ou want to half the real EMEAGENCY
GROUP, call , Ron Boan, (213) 598-7449. Our new Oif
cinl Obsetver Coordinator Is K. David B. Mcrse
{818)893-2817. Give Dave 2 call If yau need help or want to
help, Dave is a great and alwe Nr;‘sgto help. Wo also

TWN

have a new AWARD3 MANAG James T. Haff,
James can serilty yaur WAS and other awards. Call him for
an appointment or visit the £ong Baach ARC. KIBBU, Henry,
is the AWARDS MANAGER in the San Famando Vallay (81
993-7738. According 1o NBAHV, Tex is the president of tha
So. Ca, OX Club. The Visalia DX Convention is scheduled for
April &/7/8, 990, it is not too early o ﬂzat Igour regervations
at the Hofiday Inn. (209) 861-5000. N8I, Don Bostrom is in
charge of preregistratian (818) 784-2530. LA has most eva:
thing now tha new and the latest in LA is Dodger—SUP

P, HOSE—they have fewer runs!

CRANGE: SM, Joe H. Brown—ASM: Riv. Co, Bab, WBLKN
{714) 636-3823, ABM: Qrg Goxgtzyé’:ﬂal‘fh. WEHBJBI (714)
776-5272. ASM: SB Co, Ken, W. {T14) 6828212,
WESO roports SPL: WFEQ. PSHR: WFBOD, KABHJK,
KAJBTND, WERE and WESX. Traffic Totals: WFEOQ 5
WESX 156, K8ZCE AT, WECPS 65, ADEA 84, WERE 35,
KABHJK 49, KABTND 31, KBBVPI 14. NEED new stations for
SCN/CW. Schads SCNI CW 3598 kHz 8;30 PM. SCN2 Slow
Speed 3705 kHz, 10:00 PM. the best to ADEA, Jerry, inaddi-
fian to BCN 1 manager. He has taken over the Section PIO
, has resigned fram tha Section TC posi-
tion, due to scheol and carser commitments. John Wendt,
WABBFH (714) 6B5-0485 has hgmg%imed 1o fill the vold.
Good luck to bath o;'g.m. ARE Nows. Art NOGOM
has resigned EG/RACES, Vescom District of Riv. Co. Art
should write & book an public relations and amateur radlo oper-
ator mativation, He did a fantastic job In this area. Bob Genti-
lin has bemﬁclmed ARRL EC for this slot and Riv Co FD
has appall im as RACES Radio ofticer for the District,
Have at it, Bob, City of La Palma forms Amateur Radio cocr?l
ARC has revd training on ARES/RACES and ure to
and County Comm Systems. For Info, call LeFoy, WDHEG|
ar Commander Dave Barr {714) 5234552, Club Views: 51
Juds Hosp and Rehab Cantral ARA, Apill WABOPS sez work
on the new console & under wa{oglopc to have it ready for
the Odannmrsazncxlsbraﬁon. ik for us each Wed mom-
ing., OCCORA, W, has won the FD Oran?o County com-
petition with 3691 Q50s and 9072 points.
(QRM KBAGF) is tha oldest radio club west of the Mississippl
and goes back to the 1920s. Inland Empire ARC fm Tony
WBELHB. We have classes for upgrading, for getling an
amaeur llcense, but nothing torimpraving our skils. Parhapa
it is time to abandon our “‘tnankey see, monkey do training
mathods and offer classes for amataurs and offer classes for
Amataurs desiring to Improve their aperating akilts communl-
cations techniques.
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GET TWO BIRDS WITH ONE STONE
D]J-500T DUAL BAND HAND-HELD

Engineered with the most advanced electronic
technology, the Tiny, Tough and Terrific DJ-500T
features two methods of Frequency Selection, En-
code/Decode Subaudible Tones and a Single mem-
ory -16 Digit Auto Dialer and the following plus:

144 00Mhz - 147.995 Mhz /440- 450 Mhz (Frequency Coverage is Modifiable™ |
Ultra Compact: 25/16" (W) x 7 /2" (H) x 11/2" {D)
Cross Band Full Duplex
High Power Qutput: 2.5W wp /2.0W e with Standard
Ni-Cd battery
GWatts (viFh /5 Watts junn) with Optional Battery*
> Two methods of Frequency Selection
Direct keyboard entry and smail, quick up and down adiustments.
b Automatic Battery Save Function
» All Ni-Cd batteries have unique DC/DC converter for 13.8VDG input
} Programmable Odd Offsets

b A 4

20 Memory Channels (10 each band) * llluminated LCD
Multiple Battery Options e Function Lock

10 db RF Attenuator ¢ Unique Priority Function
CAP and MARS modifiable (Permit required)

T F S

(2-Year Limited Factory Warranty )

DJ-100T Di-2007

2m FM Transceiver 220Mhz FM Transceiver
b 3 Watts/Standard # 2.5 Watts/Standard
b 6.5 Watts/Optional b 5 Watts/Optional

# LCD read out
# 10 Memories
¥ Dipswitch Programmable Subaudible

1 Tone built-in
- 5 WATTS VHF ¥ MARS and CAF modifiable (DJ - 100T)
5 WATTS UHF (Certificated required)

(* With Optional EBP-8NAZ or 13.8VDC input)
ALINCO'S Products are Carried by These Fine Deeiers

A-Tech Electranics— Burbank, CA

ACK Radio Supply — Birmingham, AL
Amateur & Advance Comm. — Wilminglon, DE
Amateur Comm, ETE. ~ San Anlanis, TX
Amateur Electronic Supply — Milwaukee, Wi
Amateur Electronic Supply — Orlands, FL
Amateur Elacironic Supply — Claarwater, FL
Amateur Electronlc Supply — Las Vegas, NV
Austin Amateur Radia Supply — Austin, TX
Barry Electranics — Naw Yark, NY

Calorado Gomm. Center — Danver, £0
Delaware Amateur Suppiy — New Castle, OE
L Original Eiectronics — Brownsuilie, TX
Electro-Gom — Tacoma, WA

EER — Vienna, VA

Erickson Communicatians — Chicage, 1L

F & M Electronics — Gresnshorn, NG

Flayd Elactronics — Callinswille, IL
The Ham Statien — Evansyills, iy
The Ham Hut — Amanite, TX

Herry Radlo « Les Angeles, GA
Hirsch Saleg Ga, — Willlamsvilie, N'Y
HR Elsctrenics — Muskagan, M
Ham Hadio Outlet — Anaheim, CA
Ham Radia Qutlet — Atlanta, GA
Ham Radio Outiat — Buringame, CA
Ham Radiov Quilet— Daidand, CA
Ham Radie Dutlat— Phaanx, AZ
Ham Radie Ouilet — Saiem, NH

Ham Radio Quilel —~ San Diego, G
Ham Radio Quilat— Van Nuys, CA
Ham Radio Qutlet -~ Woodbridge. VA
HSG — Santa Clara, TA

HEG — Sacramenio, CA

HSG — Sunnyvale, CA

Intarnations! Radio Systems — Miama. FL
Jun's Electronics — Culvar Gity, GA
K(:omm — San Antorio, T%

KJI Elacteonics — Houston, TX

Madison Electronics — Houston, TX
Maryland Radia Ceater — Laurel, MD
Memphis Amateur Electronics — Memphis, TN
Michigan Radio — Mt Clemons, M!
tdission Communications — Hauston, TX
Migsour Radio Genter — Kansas City, MQ
N & G Elocirehics — Miami, FL

Omni Elgctronics — Lareda, TX

Quamont Electronics — San Joge, GA

RF Enterprises — Marrifigsld, MN

A & L Elsgtronies — Hamiiton, OH

Radio Worid — Beulder City, Nv

Aano Radio — Heno, NV

Awendell Assariates — [Yerry, NH

Ragus Electranics — Southington, 1
Rosett's Flectronics ~— Wiliamson, Wv
Ross Distributing Go, ~— Presten, ID
Satellite City — Minneapoha, MN
Svundrorth — & Int'l Falls, MM

Tel-Com Eigetranic Gamm. — Litlatan, MA
Tewas Comm. Ganter — Houston, TX
Universal Amataur Radio — Columbus, OH
VHF G - . NY
Wilhams Radio Sales — Gollax, NG

LANADA,

Canadian Distriputor

Taxpro Salss Inc, — Burlington, Ontarie
(416} 332-5044




\ R . SAN DIEGO: SM, Arthur R. Smith, WEINI—TG: N6JZE, SEC:
- _ VISA — MC WEINIL. STM: N6GW, PIO: N6PKY. ARRL-affiliated ciubs are
. ED R A DI 0 remindad 1o make their 2nnual reports to ARRL [n order 10
~ e  AMEX —DISC. W el A e e

] is yoar, The em Div Cony for W ]
OUZALAND PARK. KANSAS 6 oy o S A S Eetaed i
4 (=) 1] Qn eve. Farinioon ure
KANSAS 66204 teor exams call 819-485-3828. Upgrades: KBENZA 10 Ad-
vanced. NEQVW woan the Volunteer of the Year Award torm
the Mra Mesa Town Council. Hugo::ep: gemwd ed supplemen-
tary communications for the US rvice at the Vail fire
north of Mt Palomar from Jul 31 thru Aug 5. Rigs were mount-
ad In foraatry vehicles with mag mount antennas and [ hter
u'gopr:war. ARES neads aperators to support the Calif Dept

pl
of Forestry Red Flag Patrol, Call WBINI, 273-1120, for info.
Tratfic reports will be in next month’s report.

SANTA BARBARA: SM, Thomas I. Geiger, W2KVA— ACC:
KBSAH. ASMs: N.Vntra NBMA. S. Vntra, WSAKF. Sbar
WESBYL., BM: NSTNGE, STM: NEWP. OOC: WBAKF. TC:
WEKFY. SEC: WBeIIY. DECs: Vntra-WHBERVA. 5.Sbar;
KASKQF. N.8bar: KIBXa. SLO: WBelY. This month we bld
welcome to the Santa Maria Amateur Radio Telegraphy and
‘lblephazgnduh (SMARTT) which became the section’s
newest L affillated club after being in existance for onl
about six months. 'l have the pleasure of presenting thelt
certificate of affiliation at the August 15th meeun?‘ ost of
July was pretty uneventful, with many clubs cuntailing activi-
ty while their members recovered from Fistd Day and/or took
off far vacations, the month ended with a some real excite-
ment in San Luis Oblapo county. The following is taken from
a nartative report fite WTAZF: On Thurscay, July 27th,
at 1730 hours, a major witdland fira brake out In the area be-
tween Sanla and Atascadero, In the first 15 minutes
the fire consumed 100 acres. The fire spread quickly and scon
davel Into & major incldant. At 1800 EC Steve Woodward,
WTAZF, was intarrupied at his dinner by Californla Depart-
ment of Foreatry {COF) notification that thelr Emergency
munications and Mobile Command Center was being
had to the fire and that assistance from Sen Luis
Oblspo County ARES/VIP was requestad. (The COF "oom:
mand bus" is a seif cortained unit carrying generators, an-
tennas and radio equipment, including amateur radio voice
and packet gear, tor emsrbg;n? flald use.) Steve quickly re-
quested EC Dale Auth, NEBUY, 1o begin call-up rocedures
and proceednd lo the scene with the command bus. Mean-

[ ' ' 1 L 1 ] Y - while, Ross Conner, KBKAX, had been monitoring and im-
’ ] adiately activated the ARES station in the COF Emeraarlljr
) Command Center is San Luis Obiapo, Mike Sn:?hem. NEMLI,
. ) vl h . ' and Bob Engdahl, KABMBB, met with Stave at the fire scene
: S TION s EST ATES ETC and assisted in setting up antennas, ganerator and other
: il ' . ' e e o amrgancy rned iaff be

N . : . ’ with the and the emergency related lralfic
: f % gan. By Friday night the tire had consumed more than 5500
Ca“ 91 3/381 -5900 acres and was sr.ﬂl burning out of control, The site salected
' . for the incident Command Post was rapidly becoming too
small. At approximataly 2300 hours the on site personnel werne
notified that the ICP would be moved to accommodatad ex-
panded operations. Antennas were lowared, sguipment
stowed and the generatar plled trom the soft, sandy sall by
NEMLJ's 4 whae! drive-tha [CP was relocated 10 an area about
ane mile north of Santa Margarita and Communications was
C.A. T.S. anca agaln established from the” new ICP. Voica channels
Rotor Parts and Repair Service used Charlie Klein's WBSFIMC/R repeaters on 148,80 MHz

R CATALOG AND WHOLESALE LIST

: 3 whi want via Wi

N EW B Fffcondﬂioning Large or Smal!‘_m_m %n?“f_ﬁgg)h’;ﬁ ﬁf&p&fg At abm mﬁfmﬁ gmgg
ONV S AFETY BELT o | Amencan Made Rotors [? of packet firmwara decided to “go south.” WBSFMC quickly
! Repairs - $15.007 Vi l provided & replacoment ROM and operations cantinued

Rebutlds - $35.00™ . without interruption for the next threa days, On Saturday af-

WITH SEAT HARNESS

" Al pz very. tarmoon WDEZ helped set up & second packet statian in the
Altparts In stock for Immediate delrvery ety acfivod Planing Secton trailer. 1hs was used 2l day

’ Sunday 1o transmit demobilization orders to the ECC for all

C.A.T.S. the crews an‘dm%cgt#pt}nent m»_yd‘ljlcho?'ad beenal:‘;pﬁu.?hto‘m. ]:mléis

7358 §.R. 105 Pemberville, OH 43450 procoss required the farwarding of largas quaniitios of Writen

' data and the use of packet radio was an excellent choice. For

Call NSDJB at (419) 3524465 11:00.7:00 two consacutive dags curing the incident WGRPI accompe-
*LABOR ONLY - PARTS & SHIPPING ADDITIONAL nied the CDF Public Information Officer and provided an Im-

portant link to the public. (In any such incident public
irformation comrlbutesvl:rgslgnmcamw 1o public safoty.} Al

To Uc H TONE DECO D ER operations were terminated at 1700 hours on Sunday. At the

penk of the operation there wers u;:ﬂroxlmateh{l‘fsu rsan-
e,

Speaker muting X nel involved in the supprassion of the Chispa fore it
Repeater control, etc. D16 . ‘ was contained the bandoned cabins, two vehicles and & mo-
Decodas 16 digits . hils homa. Tha fire crews did an excellent job of contalning

5 the blaze which, with an unforiunate wird shilt, might have
N threatened the town of Cresion or moved into nearty inacces-

b ~ sible mountain terrain, Able support by the San Luis Obispo
-~ ARES/VIP operators won praise Congratufations and

Detects 4 digit sequence ('mﬁ |
. Crystal refarenced \
ADJUSTABLE TO 46" WAIST 12V D.C. @ 20ma X

£ $1000 L o 56 KIT: Sa4.95¢ N2 | HeLDONE i e o ey i S ey
ED $54.95* WBEKET, NGRAN, N6SRQ, KESAR, N6MLJ, KASMBE; at the
B Sa ot s WAL aupporang o Sl

lo assistance- BN : 8U ng the Sal
Adds 4 latched outputs to | Jation Army canteen-WEZEK, WBJU, NELY, P ecriiting and
o . coardinating aperators from his home-NSBUY; CDF-ARES
Directly drives 4 relays lialson-CD tain KBENEY, Juty teaﬂr;? SLCCAIS08-
Separate on & off codes SBARCIVE L) & July: NBVRJ, General to Extra; to
i | Smieibite el ete

A r an (und), I

WIRED & TESTED $26.95* S‘EP; Iners-KBSAH, G, NGPIM, ,

allite ARC/VE {GLAARG) 8 July: NSRAA to Advenced;

N&TME to Ganeral, KCSECD to Techniclan; Examiners; N&IR,
NEPKI, KATMGM, WBBZIY, NI\IGFX. VM%EVNO.‘WGPIM.
all. or

Detects any one of 16 d;gi"& TD-1M
' Congratuiations to

Compact 14" x %" X %/
Fits tnside HTs, etc.

SRl % 10 12V. DC. (@ 10ma WEST GULF DIVISION
ADJUSTABLE TO 46" WAIST enerates alert signal or NORTH TEXAS: M, Dan Danaty, WSURI—ASMs: W5GPO,
Exira $10.00 Large to 55% switches external device K5MX0Q, KG58G, WEIWE., Aobg KATCWM, PIQ: K5HOL.
. g 1o when tone js detected %3‘3- "|VA5YK0- dsm:t%sﬁlup'lm msm X Ideg-gN BALT
" s column was due at the time | was ] =] []
ONV Tool Pouch 15'95 95 WIRED %EE%B%D $32.95" National Scout Jamoboree in VA and help operate KZB3A
Adid 3.00 for handing . alang with 40 ather hams. KSMXQ has agraed to writa the
VISA MIC CHECK . ?%r'lﬂ:(;sb !to )TD;16 t?cg!’eate a hasic repeater column in my placs this month and I'll see you naxtmmunu':.
. n implex) auto patcn: 50 George, as jun wite would say, “How goos [t7" With
e e Bk o 07t U oo s | el e
- ] B e 3 U |
2013683655 » Teex: 14106 - (UPICOM) Norcon Engineering Ing Mot Hel ey T i tra idow To's and
1-800-345-563 - S5 Packet nandiing of NTS Traffic by WASMWD. By read-
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KENWOOD
TH-RSAT

1ithrough!

TH-25AT/45A1

New Pocket Portable

Transceivers

The all-new TH-25 Series of pocket trans-

ceivers is here! Wide-band frequency cov-

erage, LCD display, 5§ watt option, plus...

e Frequency coverage: TH-25AT: 141-163
BAHzZ (Rx); 144-148 MHz (Tx). (Modifiable tor
MARS/CAP, Permits required.)
TH-45AT: 438-450 MHz,

* Automatic Power Control (APC) circuit for
reliable RF output and final protection.

* 14 memones. two for any "ocdd spiit”
15 kHz sieps).

* Automatic offset selection (TH-25AT),

* 5 Watls trom 12 VDG of PB-8 battery pack,

* Large mult-tunction LCD display,

* Rotary dial selects memory, frequency,
CTCSS and scan direction,

« T-ALERT for quiet monitaring. Tone Alert
beeps when syuelch is opened,

* Band scan and memory scan.

¢ Automatic “power o circuit,

® \Water resistant.

¢ CTCSS encoder rdecoder optional (TSU-61.

* Supplied accessories: StubbyDuk, PB-6
battery pack far 2.5 watts output, wall charger,
belt hook, wrist strap, water resistant dust caps.

Opticnal accessories: .

¢ PB-5 72V 200 mAh NiCd pack for 2 5 W output = PB-5
L2V 60D mAh NiCd pack » PB-7 72V 1100 mAh NiCd pack

* PB-8 12V 600 mA NiCd for 5 Woutput « PB-9 72 V600
mAb NiCd with built-in charger BE-10 Compact charger

© BG-11 Rapid charger » BT-6 AAA battery case » DC-1/PG-2V
DC adapter » HMC-2 Headset with Y0X and PTT» $6-14, 15,
16 Sott cases » SMC-30/31 Speaker mics.» TSU-6 CTCSS
decode unit « WR-1Water resistant bag

KENWOOD

KENWOOD U.S.A. CORPORATION
Z221ME. Dominguez St., Long Beach, CA 80810
PO, Box 22745, Lang Beach, CA 90801-5745

Lannplete furvice manyals aré avadanie torall Kenwnoon
fransCenves « dnm moxst goress Spechicahons leatyras,
#hd onees ate subpect o change without nehica af ahfinahon,




HamExpo 89

Sunday, November 12, 1989
Suffolk Community College Selden Long Island
* ()fficial ARRL NYC-LI Section Event*

UnlimitedFree Parking and
Cafeteria Service

Talk in; RCARC Repeater WAZUEC/R Directions: Long lsland Expressway (495
144.55/145,15 MHZ 4Z PL Exit 62 North (Nicoils Road)
444.525/449.525 MHZ 2A PL One Mile To College Entrance

Largest Regional Indoor HAMFEST
Over 50,000 Square Feet of Space

» Manufacturers * Seminars ® Guest Speakers *
e Dealers  Forums e Demonstrations ¢

Advanced registration required by FCC Licenwe Exams, Walk-ins
November Ist, Table Space $15each.  accepted. Session sign-in: 9:30
Doors open at 6:30 AM for sellers. AM. Bring license, copy of
license, photo ID, $4.75
Sponsored annually by Radio Central Amateur Radio Club.
Our 11th, Anniversary indoor HAMFEST.

Reservations: RCARC PO Box 680, Miller Place, MN.Y. 11764
Phone Information: John Mark KB2QQ  689-6343
Ron Katz WB2DVK 751-7131

— — —

WORLD FAMOUS

TEXAS BURTIS
COMM CENTER [EVERS L
Write for Brochures  S044ABM-$19.95

G R AND OPEN IN G auua still §16.70ppd  (Plus $1.T8 shipping)

CURTIS ELECTRO DEVIGES, INC.

NEW LOCATION et T e

Sales and Service
All Major Brands

Will Accept Most MANY

Trades | ARU
Call For QOur

Low Prices SOC|ET|ES,

A
_Qu ickane pair BOOK STORES
i Service | &) AND

HOURS: 9 AM - 9 PM MON.-SAT.

NOON - 6 PM SUNDAY ELECTRONIC

1-800-227-8011 Sales Anywhere

1-713-977-0777 Technical Help D EALE RS

1-713-974-1177 FAX

Texas Comm Center STOCK ARRL
DIV, OF TEXSTAR SYSTEMS, INC.

Nisiiivedill | PUBLICATIONS

Houston, TX 77063

On the presant TEX rester, 69% ara 8TX, 196 WTX and 30%
NTX, Of the 30%, 28% are in the DIFW area. We really neod
some help from areas outside of D/FW and Longview. Traffle
amiving from fate RNE has a 12-hour delay till the 7280 Net
the next day. In the FY1 departmant, 1 made & su of the
teattic haad'ad by the NT8 Reglon and Area Nets over the peri-
od of Oct 88 10 Apr B9 and found that 11284 peices ware
assed on CW neis and 8691 pleces on the S5B nets. Not
ad for an “outmoded" methodology. Non NTS were not In-
cluded nor were section-level NTS nets. It is with deep regrat
to note that NSMOR, Dan Moffett of Malskoti, has become
2 Silent Key. Among his aciivitles were DEN5, 7280 and when
canditions were right D/FW Traffic Nets. Now some news
about some of our tolks on the move. NSCY is now sending
tratfic from Misgoula, MT. WV5Z |ate of Hell , FL, now
in the Chlca%oaacr;a. and last, but not least, ACSZ has retumed
to the NTX an from 5TX and Is now in Nacodoches, |
want to thank all of the NTX folks that hava, for ebout the last
three yem&‘beK:n senditgg in their !:‘QH; and1 Fsﬁg:t l?hm-
avery month. Keep up the good work, but plaase am
to ma by no later than on tha 6th of the month. Congrats to
KFSBL, Bill, upon making‘BPL this month, PSHAS tor Jul
KFEBL, KSMXQ, KEUPN, NSNZH, WEYQZ, WAS g
N5KCL, KBEENU, and WB5SCPY. Traffic for July: KSUPN 470,
KFSBL 316, WSTNT 243, WEYQZ 165, KSMXG 127, WIOYL
117, NSKCL 100, NSNZH 42, KCENG 32, KBSBNU 24,
WEYMP 13, T3, K5MXQ,
OKLAHOMA: M, Joa Lynch, NBCL—The ARRL Wast Gulit
Division Convention {Ham Holiday) was & tantastic succass!
Over 1000 paid pasticipants attended several good ssminars,
bought fots of goadies from the new and used doalers and
tha fiea market. Tha Woutf Hong ceremony was %gax. Spe-
clal thx to KSEVL, W50, WEEIU, NSKUE and KSDLE for
thair assistancs in the ceramony. Tmx to WSNZS, Gov.
Beliman declared the weak including Ham Holiday “Amataur
Radio reciation Week.” A apecial inx ko AASGI, President
of CORA for all of the many holirs he slngle handedly put In
to bring In new dealers and overall arganize the convention
activitles. Spaaking of conventions, now |s the tima to pre-
register for Texhoma, There is always a good tims to be bad
by afl of the Oldehomans and Baja Oidehomans (that |s what
we call the state to the scuth) who get together and swep tall
talas. The Bat Not meats overy avery night after midnight on
Tulsa's 28/88 machine. If you are wids awake, chock In. Hu-
's Boys Orphanage is foaking for help in es:ahllshir;g an
ateur Aadio Club, Contact yaur SM it you can help. 73 for
this month, Joe, N&CL.
SOUTH TEXAS: §M, Arthur B. Ross, WEKR—SEC: KSDG.
ACO: WBSYDD, PIO: WASUZB. BM: WASWCY MTC: NZ5U.
OOC: KS5BU, STM: WD5SGKH, SGL: KEKJN, ASM, all of
above plus NSTC. EC: KGSLN reports Huntavills ARS Is proud
gwner of a 15-# trajler; conversion to emengency communi-
calion facility s ﬁoing nicely. Johnson Spaca Centar ARC is
newly ARRL afiffated: welcome aboard: Heath Company do-
nated two HK-21 TNCs for use in SAREX. 7290 Tratfic Net
Secy NFET reports 278 measages In 47 July sessicns; 3362
GiNI: NTS lizison, 2 per session: NM WEYQZ, Clear Laks ARC
SCHAONICLES” reports WASLOO and KASGLX donated an-
tanne for CLARC repeater; new time for reguiar swapfest is
sacond Beturday each month 7-10am on Hiway 3 batween
HMASA Road 1 and Bay Area; CLARC PIA WM reports
busy July with South Balt 4th ot Jul Spectaculer Parade,
Johnson Space Center Homecoming gamde NASA); follaw-
I.’{?.s‘@' worked in one or more of the evants: KBSAQV, KSHY,
LX, AASML and wite, NYSH, N5SGIG, WBSHJV,
WDBKLL, KWy, N5OEU, WDSEEU, WDSEEY, K5BY,
WESX, KH8FHS, KBSGNA, NSGFS, NSGIN, KGSU, W5SCLW,
N5IMC, NSMMC, KB8SMY, WBSHOC, KFEWS, WBSWOW,
WASWRI and wite, KESAWM. DAN%S NM WRBGYDD reports
478 measages [n 82 July sesalcns; $TX reprasented 100%
WSKLV, WSCTZ, WBSHZQ, KESZV, NSNAY, WASTUY,
5X, KDEKQ, N5ILI, NZ5U, WBSYDD, PIA NZ%J regorts
WD5DILN performed NCS duties far Seguin’s 4th of July Free-
dom Parade; other net members wers WDSIQR, KSKXW,
KETK, WSEFG, NSOEQ, KBSAGM, WSMTO, KSKE], WASUFL,
WASDYN, KBSFUH; he also reports he finally reached 18
mmonths on the Honer Rall; c;:(nB%ratulaﬁont. Bill, Pearlend ARC
Presidont WA4KST reports KESEBP upgradad to Technician;
WASJVS went fram Advanced to Extra; congratulations to
both, OBS W5KLV reports 5 propagation forecasts, 10 bulle-
tins given 32 madmﬂs on 7 nets In-July. PI& KASEEQ, Bran-
ham ARC, had excellsnt pross coverage for FDBS, his picture
of Boy Scouts at wnﬂdng poaltions, plus his accompanying
article, made for graat eilect. Tha Tg(an.“newslaner of tha
Texas CW Traffic Not {TEX), wants a to know about CTTN;
it covars Central Texas like a blanket; meats twico daily on
147.10+ at 1845 and 1930 Central Time, Traffic: NSNAV 266,
WRS. 201, WBSYDD 160, WSCTZ 151, WDSGKH 128, N5ILI
78, NZ5J 33, W5BGE 23, KSKLV 11, NSKAO 11, WSKR 6.
WEST TEXAS: 5M, A, Milly Wise, W50VH—Accarding to all
bullating 1 have received from vadous clubs in the araa of West
‘Taxas, Flold Day was a big success, Thera were high scores
and good felfowship. San Ang;!o hams provided cammuni-
cations for the 38 and T8 mila bicylca races in Robert Lee by
using a pertablo and their generator traller. Also amergancy
communications wers provided when & major storm struck the
area with high winds, golfball size hail, and more than 4.8
inches of rain in an hotr...The £l Past Amateur Radio Club
il start & new Novice class on Saturday August 19 at the
Clubhouse. Since tha [ast bulletin, am very hnp?y to rgp&‘l
that Childress had cnlg,wemherwe:ch reported. Jim, N5
reporta on Juna B the big hail in Childress will be remembered
B8 he lost his airstream trailer ard house roof dus to hall
damage. The Big Springs ARC will start & Novice clasa In Sap-
tomnbier. Not many bulleting received this manth, | guess it has
een too hot for much a:q:mh¥ Aléor Field Day is over, the clubs
start gsttin?orr;ady for hamiesis ete. Enjoyed Hamcom and
am looking forward 1o seeing friends at the hamfests in Amarik
lo, Lubbock, Odessa, etc. 73, Milly, WSOVH. PS. Labar Day,
Septerber 4, UCWA members and members of El Paso
Amateur Radio Club and Sun City Amatery Radio Cluty along
with other amateurs and friands in attendancs. Jerry McTer-
nan, W5YV, will be honored for attaining 75 years as an
amataur and will he presented with his certificate by Hugh
Winter, W5HD, Vice President of QCWA at the WSES clu
house 2100 San Diego in El Paso. Congratulations, Jermy,
Traffic: AES! 20, KEKKO 7.
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[“"'ull ?ea*tureci 'Hand-heid 'i"ranscewerq

Kenwood brings you the
greatest hand-held trans-
ceiver ever! More than just
“big rig performance; the
new TH-215A for 2 m, TH-315A
for 220 MHz, and TH-415A for
70 cm pack the mosi features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable
to mobile with the greatest
of ease!

s Wide receiver frequency range.
Receves from 141-163 MHz.
Includes the weather channetls!
Transmit from 144-148 MHz,
Modifiable to cover 141-151MHz
IMARS or CAP permit reguired),

o TH-315A covers 220-225 MHz,

TH-415A covers 440-449 895 MHz.

2§, 2.5, or1.5 W ouiput, depend-
ing on the power source. Sup-
plied battery pack (PB-2) provides
2.5 W eutput, Optional NiCd packs
tor extended opeiation or higher
RF output avaliable.

e CTCSS encoder built-in. TSU-4
CYTCSS decoder optional,

2 10 memory channels store any
oifset, in i00-kHz steps. —

e Odd split, eny freqency TX or

n memnory channer <97

+ Nine types of scanning! includ-
ing new “seek scan” and prior-
ity alert. Also remory channe!
iock-out.

¢ [ntelligent 2-way baitery saver
circuit extends battery life. Two
battery-saver modes to choose,
with power saver ratio selection,

¢ Easy memory recall. Simply
press the channel number!

& 12 ¥DC inpuf terminai for direct
mohile or base station supply
operation. When 12 volts applied,
RF output is 5 W! {Cable phedl)

s New Twist-Lok Positive-
onnect”locking batterv case.

& Priority alert function.

s Monitor switch to deieat squelch.
Used to check the frequency when
CTCSS encode/decode (s used or
when squelch 1s on,

niele SeErvIce rantai
hicahions and price

re avalable tor all Kenwood ransceive
subject o change without natice or obii
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e Large, easy-io-read multi-func-
tion LCD dispiay with nightlight.
¢ Audible beeper to confirm key-

. pad operation. The beeper has a

unique tone tor each key. DTMF
monitor also included.

= Supplied accesscries: Belt hook,
tubber flex antenna, PB-2 standard
NICd battery pack tfor 2.5 W oper-
ationy, wall charger, DC cable,
clust caps.

Dptional Accessories:
* PB-1: 12 ¥, 800 mAH NiCd pack for 5 W
output ¢ PB-2: 8.4 V, 500 maAH NiCd pack
(2.5 W output) » PB-3: 7.2V, 800 mAH
NICd pack (1.5 W output) * PB-4: 7.2V,
1600 mAH NICd pack (1.5 W outout)

-5 AA cell manganese/alkaline battery

* BC-T rapid charger for PB-1

ar 4 * BC-8 compact battery charger
= SMC-30 speaker microphaone * $C-12, 13
soft cages « RA-3, § telascoping antennas |
*RA-8B StubbyDuk antenna « 138U-4
CTCSS decode unit « VB-2530: 2m), 2
amplifier (1-4 W input) »LH-4, §
cases * MB-4 mobile bracket ¢ BH-5

swivel mount * PG-2V exira DG cable
= PG-3D cigarette lighter cord with filter

nel MOS! ACCesst
tion.



ANTENNAS
ANTENNA SYSTEMS

“INVEST" in a Telrex antenna!

Wiy gamble with shoddy antenna construc-|
ionwhen Telrex makes available a profess-
ionally designed quality product.

TIRED OF WIND
DAMAGE ?

Antennas that last “Decades”™
{not months)

"~ TBSEM/4KWP
5“ TBSES/2KWP
Some of the WORLD'S finest.
TB4EC 10, 15, 20 Mtr, $335.00
TBSES 10, 15, 20 Mtr. $500.00
TBSEM 10, 15, 20 Mtr. $580.00
TBBEM 10, 15, 20 Mtr, $695.00
20M326 3 elem. 20 Mtr, $330.00
20M536 5 elem. 20 Mtr. §745.00
20ME48 6 elern. 20 Mtr. $1125.00
15M532 5 elem. 15 Mtr. $565.00
15MB45 8 elem. 15 Mir. $1065.00
10M523 5 elem. 10 Mir. $385.00
10ME36 6 elem. 10 Mtr. $785.00
2AMVS814, 2 Mir, phased $305.00
F.Q.B, New Jarsey
Prices subject to cnange.

For data on the complete line of Telrex
antennas phone {anytime} and leave
your call sign, or write.

Phone: 201-776-7252

write: Telrex p.o. Box 879
Asbury Park, N.J. 07712

i s

For IBM™PC, ,

Here's a fun way to learn Morse
Code and practice for the exams. It's
also a great way to keep your code
skills sharp! Maorse Tutor teaches all
code characters in 11 lessons, using a

“flash card” technigue for each char--

acter which consists of letters, num-
bers, punctuation marks and special
characters required on the code exam.
You can set up each lesson to teach
just the characters in that lesson, a
random character drill using only the
same characters just introduced or a
random-word drill using all of the
characters taught through that lesson.
Characters can be displayed as they
are sent or at the end of the lesson.
The final lesson is a random-QSC
generator based on a huge pool of
information that 15 contained on the
disk. Two stations make a contact with
several exchanges of information dur-
ing each QS0O—just like the real thing.
The contacts are sirnilar to those used
on code exams. The names and call-
signs of the stations mateh through-

T. AT and Compatibles

out the contact, and you can interrupt
the lesson by hitting any key. You can
start where you left off or quit any time
you want.

Morse Tutor is easy to calibrate for
different compuier clock speeds. You
select code speeds and character
spacing separately, both in WPM so
you can copy regular code or use the
Farnsworth method. The program re-
members vour choice for these vari-
ables as well as lesson duration, tone
frequency and display mode.

Morse Tutor is user friendly, and
has easy-to-understand menu-driven
functions. Excellent error trapping
and accuracy in the code speed heing
sent make this software even more
attractive. Pickup a copy of Morse
Tutor, and in no time you'll e copying
the code along with the experts.

Morse Tutor is available at many
dealers or directly from ARRLHQ. The
Price is $20.00 plus $2.50 for postage
and handling ($3.50 for UPS).




The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood's new Digital Code Squelch
{DCS) signaling system. Together,
they form the perfect “matching pair”
for satellite operation.

o Highly stable dual digital VFQs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO (Temperature Compensated
Crystal Oscillatar),

@ Large fiuorescent muiti-function-
dispiay.

Shows frequency, RIT shift, VFO A/B,
SPLIT, ALERT, repeater offset, digital
code, and memory channet,

e 4{) multi-function memories.
Stores frequency, maode, repeater off-
set, and CTCSS tone. Memories are

@ Yersaille scanning functions.
Programmable band and memory scan
{with channel lock-out). *Center-stop®
tuning on FM. An “alert” function iets
you listen for activity on your priority
channel while listening on another
frequency. A Kenwood exclusive!

& BF power output conirof.
backed up with a built-in lithium battery, Contmuously adjustable from 2 to

Optional accessories.
@ [F-10A computer interface
e {F-232C level translator
& CD-10 call sign display
# 5P-430 external speaker
=V5-1 voice synthesizer
% 1U-b CTCSS tone unit
& MB-430 mobile mount
= MC-B0A, MC-80, MC-85
deluxe desk top microphones

Camplete service manuals are availzhie for alf Kenwaod transceivers and most accessories,
Specieations and prices are subect 1o change without nolice o obligation

= MC-48B 16-key DTMF, MC-43S L
DOWN mobile hand microphones

= SW-200A/8 SWR/power meters:
SW-200A 1.8-150 MHz
SW-200B 140-450 MHz

2 SWT-1 2-m antenna tuner
& SWT-2 70-cm antenna tunet
2 PG-2U DC power cable

= Automaiic mode selection. | '
You may select the mode manually
using the front panel mode kays.
Manual mode selection is verified in
International Morse Code.

& All-mode ggueich.

& Hiah performance noise bianker.

& Zpeech processor,

For maximum efficiency on $SB
and FM,

% IF shifi.

e “Cigick-Step” tuning.

Vary the tuning characteristics from
“conventional VRO feel” to a stepping
action.

s Built-in AC power suppiy.
Dperation on 12 volts DC is also
possible.

& Sermni break-in CW, with side tone.

= ¥5%-1 voice synthesizer (optional)
More TS-711A/811A information is

avaitable from authorized Kenwood
dealers,

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 90810
R.Cr. Box 22745, Long Beach, CA 90801-5745



The OMNi Vis a Paragon with a2 12 band
crystal mixed local oscillator in place of the
general coverage synthesized oscillator. The resuit
is receiver cleanliness like the legendary Corsair
and Omni series. The OMNI V local oscillator is a
new ultra low noise 5.0 to 5.5 MHz PLL design.
Phase noise is simply eliminated as a significant
variable. Dynamic range is maintained right up to
the edges of the crystal filters, even under the
most adverse conditions.

Many of the nifty features made possible by
digital technology are included. Dual VFO's with A-
B-split select, the frequency stability of a PLL, 25
tuneable memories, VFO to MEM, MEM to VFO
and the SCRATCHPAD feature. RS-232 interface is
standard and includes remote band switching tor
the HERCULES I} amplifier. The memories are
nonvolatile RAM and are retained until you change
them. The status registers ang clock are backed
with a lithium battery (2 year life) so that when the
rig Is powered #p the status is the same as when
you turned it off.

The OMN! V operates USB, LSB, fast or slow
0QSK CW and real FSK. FM is optional. All bands
from 160 through 10 meters are push button
selectable. Each band pesition covers 500 kHz
plus 30 kHz over-shoot at the band edges. The
four 500 kHz segments of the 10 meter band are
switched automatically as you tune through the

The OMNI V Station with
Model 961 Matching Power Supply,
and the Mighty Titan Ampiifier.

The NEW OMNI X

se%ment limits. Tuning is in your choice of 10 Hz
0f 50 Hz increments on S8, CW and FSK, With
the FM option, tuning is in 100 Hz or 500 Hz
increrments. Lp/Down buttons tune in 10 kHz or 50
kHz increments.

An auxiliary frequency tuning system is
available and plugs into the rear panel. This allows
you to remotely tune the frequency from the most
convenignt and comfortable position. It takes
about 10 ms to fall in love with this option.

A noise blanker and audio speech processor
are standard equipment as is the cw sidetone and
speech monitor. The rear panel has a full
complement of inputs, outpats and controls for
the convenience of the all-mode operator,
including an auxiliary RX antenna inﬁut. High
speed key lines are provided for QSK control of
fast swnchm? amplitier, such as the TITAN or
HERCULES II. Changeover in fast QSK Is less than
30 ms, great for CW and the digital modes.

The front panei is spacious and friendiy. The
vacuum ftuorescent display uses large, bright,
easy to read elements. The trequency display
doubles as the 24 hour clock display when the
CLOCK button is pressed. Other elements indicate
VFO sfatus and warn when the memories are tull.

All four of the 6.3 MHz I-F crystal filter
positions are push-button selectable, independent
of mode. A second fiiter socket is also provided,
in series, behind the standard 2.4 kHz filter in the
9 MHz I-F. This may be used for an optional 2.4
kHz, 1.8 kHz, 500 Hz or 250 Hz filter which Is
selected with the *'NARROW™ button. This adds
six or eight poles into the crystal filter network and

GERIELA

%Aﬁ

even further reduces the impact of adfacent strong
signals. Most impressive!

If you do not need a general coverage
receiver in your HF rig, the elegant OMNI Vis a
great choice. if you are also a serious DX-er
andfor contester, the OMNI V is the best choice.

GENERAL SPECIFICATIONS

Frequency Rangs: Transmit and receive on all

ham bands from 160 through 10 meters in their

entirety. Twelve 500 kHz segments plus 30 kHz

over-shoot at the upper and lower edges of the

segments.

Frequency Control: L0 generated from a crystal

osciliator mixed with a jow noise 5.0- 5.5 MHz
hase locked Ino?.
requency Stability: Worst case, 1 PPM per

degree C at 29.998 MHz

Frequency Accuracy: +-100 Hz @

25 degrees C.

Antenna Impedance: 50 Ohms, unbalanced.

Printed Circuit Boards: G-10 epoxy glass.

Power Reqaired: Receive = 1.5 A. Transmit =

20 A, 12-14 Vdc.

Dimensions: HWD 53" x 14%" x 177, 14.6

27.3x432¢0m..

Net Weight: 16 bs. 7.25 kg.

TRANSMITTER
Modes: USB and LSB (J3E), CW (A1A), FSK
gﬁA}. Optional AV (F3E).
C Power Inpul: 200 watts maximum.
AF Power Output: ALC stabilized, adjustable from
20 watts to 100 watts (50 Ohm load) with front
panel RF QUT control.
Micraphone Impedance: 200 Ohms o 50k Ohms.
Bias voltage for electret mic is provided in front
panei connrector. '
CW Sidetoge: Internally generated with rear panel
level and tone adjustments, independent of front
anel avdio lavel control.
SB Generation: 9 MHz, 8 pole crystal ladder
filter, balanced modulatar.
Garrier Suppression: Greater than 60 dB.
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Impressive from eitherend... butit’s how we make
ends meet that really delivers the difference.

Unwanied Sideband Suppression: Greater than
60 4B at 1.5 kHz AF input.
Harmonic Emissions: Greater than 45 dB below
eak power output.
hird Order Intermod Products: -30 dB from two
fone at 100 watts PEP.
Metering: Swilchable forward power, SWR,

collector current or audio processing level on SSB.

CW Ofiset: 600 Hz.
FSK Shift: 170 Hz,

REGEIVER
glucll_gs: 138, LISB, CW and FSK. FM with optional

card.

Sensitivity: .5 uV for 10 dB signal to noise ratio
at 1,8 kHz bandwidth. With FM option, .3 uV for
12 dB SINAD at 15 kHz bandwidtk.

Selectivity:
-6dB BW -60dB Shapa Factor
Standard 24 kHz 2.4 kHz 33 LAY
Opt. 1.8 kHr 1.8 kHz 290kHz 160t
Qpt. 500 Hz 500 Hz 140z 2801
Opt. 250 Hz 250 Hz 85 iz 3.40:1
Opt. FM 15 kHz 30.00 itz 2.00:1

Aftenuator: -20 dB.

|-F Frequencies: 1st [-F 8 MHz, passband tuning
I-F 6.3 MHz.

Image Rejection: »100 dB.

I-F Rejection: »6&0 dB average.

Noise Blanker: Switchable onfoff with width
adjustment. )

Dynamic Range: 97 dB, measured with standard
2.4 kHz filter at 20 kHz spacing. 100 B + with
cw filters.

Third Order Intercept: + 10 dBm.

Noise Floor: -133 dBm @ 2.4 kHz bandwidth.
Squelch Sensitivity: Less than .6 UV,

Recsiver Recovery Time: Less than 30 ms.
Pass Band Tuning I-F Shift: +-2.3 kHz,

Audio Output: Speaker, 1.5 watts @ 8 Ohms.
Fixed tevel 1 mw @ 600 Ohms,

HNotch Filter: 250 Hz to 2.2 kHz, greater than 50
dB notch depth.

Audio Bandpass Filter; 4 pole, variable center
f‘rée?juBency 220Hzt01.7 350 hand width @

Tone Control: Variable 15 dB roll-off @ 5 kHz
PHASE NOISE PERFORMANCE OF THE OMNI V

~127 dBc/Hz @ 250 Hz offset from carrier,
-146 dBc/Hz @ 5 kHz offset from carrier.
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Here is a graph of the phase noise performance of
the OMNI'V receiver. These measurements can
only be made under laboratory conditions and,
even then, our test equipment is at the limit of its
ability to meastre the noise at the narrow offsets,
The significant measurements are those close-in.
Note that this graph does not even go out to 25
kHz oifset where many of the published
measurements are made. Certainiy, we invite
comparison.

A WORD ABQUT COST

The OMNI ¥ and the Paragon are the same
price. Qur 12 band crystal mixad osciltator is the
same ¢ost to manufacture s our general
coverage synthesized oscillator, The cholce”
hetween these two transceivers is based on
general coverage vs. the best possiblz recelver
performance in the ham bands.

...America’s Best!

ell

TEN-TEC

Highway 411 East
Sevierville, Tenpessee 37862
615/453-7172

Write for our
complete catalog.




™
HandyCODE AR Small TSR size (30K with minimum macros)
A comprehensive practice code utility is included
——20¢ » — — Complete contro! over all PC keyboard functions
LPT:, COM: or Game port paddie connection

The Ultimate CW Tool! Powerful macro facilities
User configurable-lambic, dot memory,
letter/word spacing, etc.
On-screen help facility
Built-in 1-key, keyer or bug mode operation
Selectable speeds from 1 to 99 words per minute
Network compatibility
30-day money-back guarantee
MasterCard & Visa accepted
Same day ship

Now you can use your CW skills to
replace the keyboard on your MS-DOS
compatible PC. Learn or improve your
CW skills while you run Lotus 1-2-3® or
virtually any popular PC software.

With some ingenuity, you could connect
a PC to your rig and do off-the-air copy
or keyboard-to-CW control, even set up
an unattended CW bulletin board. Order today!

Works with the IBM®PC, PCJr, XT, AT, (508) 626-8511
;(8312) and compatibles (mcludlng '386
S

lMicrosystems Software’

. Microsystems Software, Inc.
Available NOW — $149 600 Worcester Road — Suite B2

complete with connector Framingham, MA 01701

R F I K I Propagation PredictionRP?ognm Version 3 l PROUD OF YOUR CALL?
I P U bty WORRIED ABOUT THEFT?
bour UTC. DX Compass, beam headings, path length, sun-

oy Compas, beam beadings, path ength, sun- BUILDING A REPEATER?

Use ferrite beads to keep RF out of your mere. 52-page printed mamsal. Version 2 nsed by US gove. Identify your EM transceiver with
iti For I8! :

TV, sterao, lelephone, etc. Kit mqludes't':ne or IBM, m;gggc;agt;‘;zux %DOS 2ieldlb?|: automatic code on each trans-

dozen beads, one dozen toroids 12" to m‘ ¢ required, Specify 5" ar 3u4® disk. $49.95 postpaid in Imission.

114" diameter, three “split beads™ and our Us, Camd& Add 35 elsewhere for airmail. CA retidents

heiptul RFT tip sheet. Everything needed please add $3.25 tax. US checks ouly. WEEL Sofware.,

11058 Queensiand Street, Los Angeles, CA $0(34-3029,

to fix most RFIl problems. $15 + $3 ship-
ping U.S. and Canada. 7% tax in CA

N e W N N N W -.-.-.1
Free catalog and RF tip sheet on request. :
Box 455, Escondido, CA 92025 A G A - -
Phone: {619} 747-3343 after missing a fe“ Morse cude Letters. .
Start copying words instead of letter-hy-letter. SMALL: 13/4" X 21/4" X 5/16"
Time-proven, easy-to-learn methods. I Perfect means of RTTY code ID

INCLUDES THE SONG Money-back guaranteed! Order today!
“BRASS POUNDER” 15300 for Cal. 308e
QS()-‘]’RAINERTM Code Course, Copy words the or L.alil, address.
o JIM QUEEN very first dav! [dea, moderate wpeed. $14.95 Full feature repeater 1Der with timer
£ ALL ™ ) $79.50 Ppd, +$4.77 for Calif. address.
QSO-MASTER™ Practice Tapes. i'ie "platequ”

1 J—
buster! 8, 10, 12, 14 wpm. 51295 WARRANTY :
ROUND P Returnable for full retund within -

FIDDLE Qso-pROM Practice Tapes, Cio alf the way to ten day trial period. One vyear for
EXTRA! 16, 18,20, 27 wpm. $1295 repair or replacement.
e . Fach set contains two, high-yuality 60-min. iapes ‘r?ur call sign programmeltii at factory,
. A balance and understanding and complete written instruetions, gr?:lfﬁnbe sure to state call sign when
- rare in . bluegrass Shipping & Handhing (S&H): Al orders $3.00 LIS and CAN: B
1Bluegrass Unlimited) 34.Uudelns§wr:(eﬁ, IL, u\[t), ?1‘"‘ I\GN, UH,:’IW add sales tex, inquire about commercial models.
To order vour LP or cassette of ~All ‘Round Send Check, Money Order. Visa, or Master Card to;
Fiddle™ by Jim Queen, KB3Y, send $7.50 A1C INNOVATIONS. WG, Dot g AUTOCODE
+ $1.00 shipping to Kound Fiddle Revords, o, IV, UeAL. P.0. Box 7773 Dept. Q
Box 274 Oxon Hill, MD 20745. P.0. Box 20491 « Indianapolls, iN 46220-0481 Westlafié% 5\:;""4&;3%?1: (632% 91359
MDY resicdents add I8¢ Lax Allow & ks fry defvery.
T T e BUSINESS 51ZE SASE GETS DETAILS

130 0OST=




X-ing, contests, pile-
ups, traffic handling.
When you need to command
attention, you will with the
SB-1000 Linear Amplifier from
Heath. And vou'll do it for a cost
that no one else can match.
From our recent DX-pedition
to Taiwan, operators casily
controlled pileups with the
$B-1000 and nothing more than
a dipole antenna. This means
that when conditions are tough,
you know you can depend on
your 8B-1000 to lift your signal
above the rest. Whether
you're using a dipole or
stacked monoband beams.

Proven output power
We don't 